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CHAPTER -0
GENERAL

GENERAL

These general specifications shall be applicable to all sections lo the extent
the context permits and are intended to supplement the provision in particular
sections. In case of any discrepancy/deviation the provisions in the particular
section shall take precedence.

RATE

The rates for all items of work unless clearly specified otherwise shall include
cost of all labour, materials and other inputs involved,

INTERPRETATIONS:

The chief Engineer, Civil Engineering Division, Depariment of Space shall be the
sole deciding authority as lo the meaning, interpretations and implications for
various provisions of the standard specifications. His decision in wriling shall be
final and binding on all concermed.

GENERAL DEFINITIONS:

The following terms and expressions in the specifications shall have the meaning
or implication hereby assigned to them unless mentioned otherwise elsewhere.

CONTRACTOR:

The individual or firm or company whether incorporated or not, underaking the
works and shall include the legal personal representalives of such individual or
the persons composing such firms or company, or the successors of such
individual or firm or company and the permitted assignees of such Individual or
firm or company.

ENGINEER IN-CHARGE/EIC:

The engineer officer who shall supervise and be incharge of the work and also
who signs the contract on behalf of the President.

SITE:

The *Site” shall mean the land / or other places on, in, into or through which
the work is to be executed under the confract or any adjacent land, path or
streat which may be allotted or used for the purpose of carrying out the
contract.
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DEPARTMENT:
Shall mean Civil Engineering Division, Department of Space (CED-DOS).

FOUNDATION:
The work in foundations shall include:

a) For building — All works below floor 1 level or upto 1.2m above ground level
whichever is lower.

b) For all abutments, piers, wall of reservoirs all works upte 1.2 meters above
formed yard level.

¢} For retaining walls, upto 1.2 metres above ground level.

d)  For basement reservoirs etc. All works below floor 1 level or upto 1.2 metres
above ground level which ever is lower.

NOTE:- Specific provision may be made for works in foundation below 3m from the plinth

0.6

0.6.1

0.6.2

0.6.3

0.7
071

level in the estimates for all structures.

FLOOR LEVEL:

Means top level of structural slab except the floor 1 which shall be the top of
finished floor.

Floor 1 level is the level of the lowest floor above G.L. in the building unless
otherwise specified in a particular case. Plinth level is first floor level (floor 1).
The floor above floor 1 shall be numbered in sequence as floor 2, floor 3 and so
on. The number shall increase upwards.

PLINTH LEVEL: Floor 1 level or 1.2m level above, the ground level which ever
is lower shall be plinth level.

IDENTIFICATION OF FLOOR:

Floor height for structures where identification of floors can not be done as in
case of structures like retaining walls, overhead reservoirs / tanks and other
elevated structures, level at 1.2 m above ground level shall be floor 1 level as
well as plinth level. Level at height of 3.5m above floor 1 level shall be reckoned
as floor 2 level and for heights of every 3.5 m above shall be reckoned as
floor 3, floor 4 and so on. The top most floor level shall be the next in sequence
to the floor level just below, even if the height is less than 3.5m above the
immediate floor level below.

INDIAN STANDARDS (IS)

The Indian Standard means the standard issued by the Bureau of Indian Standards.
Wherever any reference is made 1o IS in the specifications it shall be taken as
reference to the latest edition with all amendments issued thereto. In the event
of any variation between the CED DOS specifications and that in I.S the former
shall take precedence over the latter.
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STORES:

When used in connection with the malerials included in the approgriate schedule
of the contract for issue by department, the place of issue mentioned in that
schedule,

DIAMETER:

Diameter for PVC pipes, brass lubes and steel conduits 's the external diameter.
In other cases it will be the nominal diameter of the bore.

MATERIALS TO BE APPROVED

All materials shall be in accardance with the specification and shall be got
approved by the Engineer In-Charge well in time before use in the works. Where
materials are specified to camply with 1S, the contractor shall it required furnish
the manufacturer's cerificate that the materials satisfy he requirements of IS,
Approved samples duly authenticated and sealed shall be kepl in the custody of
the Engineer In-Charge till the completion of wark. All materials shall be brand
new and as per approved samples.

“STANDARD MARK OF IS FOR MATERIALS"

Materials listed in Appendix ‘A’ 1o this booklet wherever used on work shall bear
IS Mark invariably. For other malerials also wherever brands with IS marks are
available |he same shall be used. The contractor shali ascertain the source
where materials with IS mark is available and procure the same. Documentary
proof for procurement of all materials conforming to above shall be submitted by
contractar to EIC as and when brought to site of works. Materials pracured shall
bear 1S mark and those for which 1S mark is not available shall be of acceptable
standard,

Engineer In-Charge may insist testing of samples of materials even wilh 1S mark.
Wherever materials with IS mark fail to meet specificational requirement Engineer
In-Charge may lake up the matter with BIS for appropriate action against the
defaulter.

Materials procured by contractors from the approved source are also to be subjected
to mandatory tests and in the event they fall to meet the specificational
requirements Engineer In-Charge may pursue appropriate aclion on defaulters tor
which the contractars shall provide necessary documents in original lo Engineer
In-Charge in proof of payment relating to the procurement of materials from the
approved source.

Materials supplied by the Department are supplied after requisite testing. They
shall be deemed to be complying with the specilicational requirements.

Materials stored at site shall be properly protected against deterioration due to
atmospheric effects or from any other harmiul cause, fire hazard etc. The

3
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contractors shall also ensure security of materials stored and Iheir safety
etc. The rate quoted by contractor shall include the expenditure towards the
above.

Samples ol materials, fittings etc shall be submitted by the contractor for
approval of Engineer In-Charge before bulk supplies are brought on the site of
works,

When required by Engineer In-Charge the contractors shall supply for the
purpose of testing samples of any matarial proposed 1o be used in the works free
of cost,

Samples whether submilted to govern bulk supplies or required for testing befare
use and suitable packages o contain them shall be provided free of charge by
the contractor. Al incidental expenditure 1o be incurred for testing of samples viz.,
packing, sealing, Iransporting, loading, unloading etc. interalia shall be borme by
the contractor.,

Materials rejected by Engineer In-Charge shall be removed forthwith by the
contraclor off the premises.

TESTING OF MATERIALS, QUALITY CONTROL TESTS ETC.

All arrangements required for taking samples, conveyance, packaging etc shall
be made by the contractor. Testing charges if any shall be borne by the
Department.

MEASUREMENT

All measurements shall be recorded as per methods of measurement in relevant
IS 1200 except specifically stated otherwise in this booklet or in respective work
order. For any item the mede of measurement is not mentioned in this book nor
in IS nor in work order specifically, it shall be as per directions of the Engineer
In-Charge. The method of measurement indicated in the work order and in this
bookiet shall have precedence in that order over that is stated elsewhere.

In recording measurements the order shall be consistent and in the sequence of
length, width and height / depth / thickness.

Rounding off: Rounding ol where required shall be done in accordance with |S.
The number of significant places rounded in the round off value should be as
specified.

SAFETY CODE

Safety pertaining 10 construction works such as excavalion, trenching, blasting,
demolition, provision of scaffolds, ladder, working plattorms, gangways, mixing of
asphaltic materials, electric arc and gas welding, use of hoisting and consiruction
machinery shall be governed by the relevant provision of the CED, DOS satety
code (indicated in agreement) and also construction salety manual,
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DOS:ISRO-TR105, as in appendix B at the end of this bookiet and also as directed
by the Engineer In-Charge.

SCHEDULE / SCOPE OF WORK

The speciications furnished hereunder cover the general reguirements of items
of work as per the details shown on drawings. These specifications shall be read
in conjunction with the drawings which the Engineer In-charge will be furnishing
for execution and to complete the works in all respecls within Ihe intent and
purpose of items of works indicated.

The rates to be quoted against the items in the schedule, unless othemwise stated
shall include all relevant details in these specifications and also shall include all
minar details of construction which are obviously and fairy intended and which
may not have been referred to in the works schedule but which are essential for
the completion of work in all respects in accordance with standard engineering
practice and the rate shall include the cost of all materials, labour involved in all
the operations described in the item, including all leads, lifts incidental expendilure,
contingencies elc for execution of work in a workman like manner and complete
the same.

Mo extra payment will be admissible for staging in all centering and form
work at all heights and levels, ie., above finished floor level / ground level
upto lop most member of the structure and also for works below ground level
at all depths and levels. Rates for items shall include cost towards above
component irrespective ol whether a specific mention is made or not in any
item.

Rates lor the ftem shall include cost towards scaHoelding. No extra paymant shall
be admissible for scaffalding and lift charges wherever applicable from tinished
floor level / ground level upto top most level of the structure.

The contractor entrusted with the execution of a work shall be required to work
in co-ordination with contractors of civil engineering, public health, electrical
and air-candiioning or other contractars who may alsa be entrusted work at the
site and give them all reasonable assistance and co-operation for the execution
of the entire work all as directed by the Engineer In-Charge.

Water supply and power supply for construction purposes will be as indicated
in the relevant confract documents.

The centering for ail RCC work shall be of steel tubes with or wilhout extension
pieces or built up sections of rolled steel irrespective of specific mention of the
same in item description. However for minor RCC elements like lintel, chajjas
slc and slabs at height less then 3 meters Irom the suppont approved bullies may
pe used. The rate for form work shall be inclusive of providing steel props/
bracings / ballies as the case may be.

5
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Unless otherwise stated design mix shall be adopted for cement concrele
works M 20 grade and above, irrespective of mention of it in ilem specification.
The contractor should furnish design mix details to Engineer In-Charge well in
advance of the time the design mix has lo be adopted and it should be got
approved. Gontractor should ensure thal at least two weeks time is available for
the Engineer In-Charge from the date of receipt of details of design mix in full, for
approval, It Is the responsibility ol contractor to furnish the design mix in time for
approval by Engineer In-Charge.

Wherever brand names of materials or equivalent are stipulated, tha matarials
of brand names only shall be incorporated in the work. The equivalent
material shall be permitted only on production of documentary evidence to the
satisfaction of Engineer In-Charge that the material of stipulaled brand is not
under production.
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CHAPTER 1
CARRIAGE AND STORAGE / STACKOF MATERIALS

GENERAL

The carriage and stacking of materials shall be done as directed by Engineer In-
Charge. any tools and plants required for the work shall be arranged by the
contractor. The carriage of materials include loading within a lead of 50 metres,
unloading and stacking within a lead of 50 metres.

RESPONSIBILITY FOR LOSS OR DAMAGE

Loading, carriage, unloading and stacking shall be done carefully to avoid loss
or damage 1o the materials. In case of any loss or damage, recovery sha!l be
affected from the contractor at twice the Departmental issue rates of the malerials.
If the deparimental issue rate of the materials are not available then the recovery
shall be effected at twice the prevailing market rates as delermined by the Engineer
In-Charge.

MODE OF CARRIAGE

Depending upon the feasibility and economy, the Engineer In-Charge (EIC) shall
determine the mode of carriage viz., whether by mechanical or animal \ranspart
or marual labour, Contractor may carry the material by any desired mode. But
payment shall be restricted to mode determined and approved by the Engineer
In-Charge.

LEAD

All distances shall be measured over the shores! practical route and not necessary
the roul actually taken.

Carriage by manual labour shall be reckoned in units of 50 meters. Distance
of 25m or more shall be taken as 50m and dislance less than 25m shall be
ignored.

Carriage by animal and mechanical transport shall be reckoned in one KM unil.
Distances of 0.54M or mare shall be taken as 1KM and distance of less than 0.5
KM shall be ignored but paid for separately in successive stages of 50m subject
to the condition that the rate worked on this basis doas not exceed the rate for
initial lead of 1 KM by mechanical / animal transporl.

7
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STACKING

Material shall be stacked in such a manner as o ensure the preservation of their
quality and fitness for the work. Different types of materials shall be stacked
separately and in such a way counting measurements can be done without
disturbing the stacks.

Earth, dismanlled materials, and other similar materials shall be stacked as directed
by the Engineer In-Charge.

Cement bags, steel bars, structural steel sections, bricks and timber and other
similar materials shall be stacked in regular fiers.

Pipes of RCC, SW, Gl. Cl, etc shall be stacked in rows.

Lime stone, metal, sand and such similar materials shall be stacked as directed
by Engineer In-Charge.

TIMBER

The stacks shall not be exposed to direct sun rays, rains or hot dry winds. To
prevent wrapping or distortion of timber, it is proposed that heavy weights like
rails or large sections of wood are placed on the top of stack. When the timber
is 1o be stored for a long period the ends of all members shall be coated with
coal lar, aluminium leat paints (hardened gloss oil) microcrystalline wax, ete. to
prevent the cracking of ends.

Timber should nol be stacked direclly on the ground. The same should be
stacked over even surfaced beam sleepers or brick pillars te maintain minimum
150mm clearance. The different types of members should be stored separately
in different lengths.

While arranging a stack longer pieces should be placed at bottom layers. A gap
of minimum 25mm (air space) is 10 be provided between adjacent members. The
Iwo layers are separated by wooden battens or say crosses. In case no separato
crosses area available, smaller sections of available timber may be employed as
Crosses.

The one end of the stack and the cross in different layers shall be in vertical
alignment. The most suitable height of stack should be between 1.5m to 2.00 m
and the distance between the adjacent stacks should be 450mm minimum.
ROOFING SHEETS

Roofing sheets especially AC sheets should be stacked and handled very carefully.
AC sheets (plain or corrugated) shall be stacked horizantally up to a height of not

e
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more than 1.00mm on a firm and level ground. The sheets should not be stacked
directly on the ground but on timber or any other packing pieces. Il the sheets
are stored in open space they should be covered preferably by water proofing
shesats.

AC sheels should be sorted oul and all damaged sheets should be salvaged as
quickly as possible and only good sheets should be stacked taking care that the
sheets of different sizes should be stacked separately.

Corrugaled galvanized iron sheets and aluminium sheets also should be stacked
in the same way as AC sheets except that the height of stack should not be mare
than 500mm.

Plastic sheets or glass reinforced plastic sheats (GRP) shall not be stacked in
epen and stacked to a height of not more than 500mm.

The sheets should be stacked horizentally on level ground with timber support at
bottom.

BOARDS
Gypsum boards, plywoods fibre board, particle board, block boards elc.

The boards of different sizes and type shall be stacked separately’

To stack the boards, a wooden frame of almost the size of the board with timber
of size 50mm x 25mm baltens has to be made. The frame Is placed on a neat
and level platiorm. The sheels are as arranged over the frame such that all
comers and sides rest on the frame. In the centre portion of the frame also timber
pieces are provided so that support is available in the centre portien of the board
as well,

The board shall be placed striclly in vertical alignment. The lop sheet of each
stack should be weighted down to avoid any wrapages.

The board should be unloaded very carefully without damaging the corners and
surface. In case of decorative boards where the surface may get damaged due
to dragging of one sheet over the other, lhe sheets should be litted in pairs facing
each other.

GLASS SHEETS

The most imporant facter in starage of glass sheels is that the same should be
stored in a covered shed and should always be kept dry, even |1 they are packed
in crates. The glass sheets shall be stored on their long edges against vertical
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wall or any other suppert in such a manner that proper inclination is provided to
the first sheet so that subsequent sheets rest on it withou! falling out,

Not more than 25 panes shall be stacked in one stack. The stack shall be
supported at two places by wooden fillets 300mm away from each end,
taking care that the whole stack is as close and uprighl as possible. The
glass sheets of different size and of different thickness shall be stored in
separate lols. The distance between the two stocks should not be more than
400mm. Greal care should be taken while removing the glass sheets from crates,
to avoid damages.

CAST IRON, GALVANIZED IRON AND ASBESTOS CEMENT PIPES AND
FITTINGS

The pipes shall be brought to the site only when the trenches are ready to
receive them and shall be stacked on clear and level ground. The slacks can
be of pyramid shape especially for small diameter pipes or slacked horizontally
length wise, cross wise in alternate layers, taking care that the height of the stack
does not exceed 1.50m and wedges should be provided al the bottom layer to
keep the stacks stable.

The stack should be arranged as per class and size of pipe, and as far as
possible marked with consignment number and particulars of suppliers.

C.l. detachable joints and fittings shall be stored under cover separately lrom
asbestos cement pipes and fittings. Rubber rings shall be kept clean and away
from grease, oil, heal and light.

POLYETHYLENE PIPES

These pipes should not be stored in heated areas exceeding 27° centigrade, and
should be stored in covered space thus protected form direct sunlight, however,
black pipes may be stored in open.

The pipes In coils may be stacked on edge or stacked flat one coil over the oiher
but should be kept away from the hot surfaces and should not be allowed to
come in contact with hot water or steam pipes.

The straight pipes should be stored in horizental racks to avoid the pipes getting
permanent sets due to lack of continuous support.

UNPLASTICIZED PVC PIPES

These pipes should not be stacked in racks bul on clean level surface free from
slones and sharp projections. It should be seen thal the pipe is supported

10
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throughout its length. Stacking in large piles should be avoided especially under
warm lemparalure as due to large piles the bottom pipe may get distoried, thus,
causing difficulty in joining.

Pipes especially socket and spigot pipes should be stored with sockets placed
at altemate ends fo avoid uneven stacking one pipe should not be stored inside
another pipe.

The pipe should not be stored near any source of heat nor stored in bent of
stressed condition. Pipes of different sizes and class should be stored separately
and no stock should exceed more than 1.5m in height.

During winter the impact strength of PVC is reduced making it britlle, hence more
care should be taken in handling during thal peried. In tropical conditions the
pipes should be stored in shade.

The ends of the pipes should be protected from damage specially prepared
for jointing either spigel or socket solvent welded joints or shouldered for use
with couplings. Sometimes thin pipes get kinked due to unsatisfactory
storage or handling, in such tases the damaged portion should be cut out
completely.

BITUMEN, ROAD TAR, ASPHALT ETC.

The drums of all types of bitumen, road tar or asphalt shall be stacked vertically
upon 3 tiers on their bottom. Leaky drum shall be kept separately. Empty drums
should be stored in rows preferably in pyramidal shape.

Water for construction should be slored in a proper storage tank to prevent any
organic impurities mixed.

OIL PAINTS

A separale room with good ventilation, free from direct rays of sun, excessive
heat, sparks of flame is the main requirement for slorage of all containers of
paints, thinners and allied materials, The above containers shall be stored on
floor with sand cushion. The containers shall be opened only while using and
should be fitted with lid immediately and shall nat be kept open. The date of
expiry marked on the container should be highlighted and efforts should be made
to use the paint before the date of expiry,

INFLAMMABLE MATERIALS AND EXPLOSIVES

The manner of storage of explosive as given in “Explosive Acts and Rules” shall
be followed.
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CEMENT

Cement on site should be stored in a shed or godown which should be adeguately
maisture proof, and heat proof. It should be dry in all seasons. The shed where
cement is to be stored should have minimum number of windows and doors
which should be close filling one and should always be kept closed.

Cemenl bags should not be stacked directly on the floor, but about 150mm to
200mm abowve floor on wooden planks so that the bags will not come in contact
with any dampness or moisture.

The floor may be of lean concrete or two layers of dry bricks laid on well
consolidated layer of 150mm thick earth. Minimum space of 600mm should be
left between two slacks and alround walls.

To reduce the circulation of air the cement bags should be kepl as close as
possible. Some times the bags in the bottom most layer gets so much pressed
that one may mistake the same as hardened one, but on rolling the bag when
taken out, the bags will be usable. However, by chance, if any, bag is hardened,
the same should be removed and disposed off.

The height of stack shall not be more than 10bags to avoid the possibility of
lumping under pressure. The width of stack will be more than 3.00m (four bags).
Where more than 8 bags are stacked in height it is advisable to arrange the stack
of cement bags length wise and cross wise alternately. This method will tie the
stack together and prevent any topping.

Cement bags should be o stacked that it facilities their removal and use in the
order they were received. The date of receipt of cement in a particular stack
should be prominently displayed so as to know the age of cement.

In case the cement is to be stored for longer time that too in monsoon, it is
advisable 1o cover the stacks completely by a waterproofing membrane such as
polyethylene etc. and to ensure that the water proofing membrane is not damaged
during use.

Different types of cement should be stored separalely. Also cement in gunny
bags, paper bags and polyethylene bag should be stored separately.

If the cement is received in drums the same should be stored near concrete
mixing place on a plain and level ground., When required the quantity of cement
is taken out from the drum the lid should be fixed properly to prevent entering of
moisture.

QUICK LIME BEFORE STACKING

Quick Lime subject to exposure takes moisture and carbon dioxide from
atmosphere and deteriorates rapidly. Hence it should be slaked as soon as

12
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possible. It immediate slaking is not possible the same can be stored in compact
heaps having minimum exposed area,

The heap shall be stared on a level platform and covered completely with water
proof membrane such as polyethylene sheel. So that any damage due lo rain or
wind is prevented. If the quick lime is stored in a shed, a space of minimum
300mm should be left alround.

HYDRATED LIME

To prevent deterioration due 1o dampness etc. the hydrated lime should be stored
in a building with a concrete floor, having least ventilation to eliminate draughts
through the walls and roofs.

The cement gadown described earlier under “Cement” will be suitable to store
the hydrated lime as well. Hydrated lime can be stored upto three months if the
air movement is practically reduced to & minimum

DRY SLAKED LIME

In case the slaked lime is 1o be used after 2 months or so the same should be
stored in a dry and closed godown on the other hand if the same is to be used
within a few days the same can be stored on a platlorm suitably covered to
protect the same from rain and wind.

STONES

Stones shall be stacked on dry and firm ground in a heap of not more than 1 m
height and stones of different size classitication should be stacked in separate
stacks.

Veneering stones shall be stacked In tiers up to 1.2m height on a dry firm ground
in vertical position. A minimum 800 mm distance should be maintained between
two stacks.

BRICKS

There are many types of bricks such as clay bricks, clay fly ash bricks, fly ash
lime bricks, sand lime (Calcium silicate bricks) solid bricks, hollow bricks and
perforated bricks. Again there is a difference like conventional & modular bricks.
Hence care must be taken to stack different bricks in different stacks.

The bricks should be stacked as near the site of work as possible on a firm &

level ground. A recommended stack shall be length wise 50 bricks, nor more
{han 4 bricks in width and 10 bricks in height. However, one truck load shall be

13
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put in one stock taking care that the distance between two stacks should not be
less than 80O mm and the stacks should be so arranged that the inspection and
counting the bricks and removal for use should be sasy.

The loading or unloading of bricks shall be done in pairs at a time and unloading
in any other way may damage the comers or edges of bricks. The woaden
paliets may also be used to load or unlcad the bricks.

The bricks under no circumstances shall be dumped at site, when unloaded, they
must be stacked in regular tiers, Some times bricks made from clay, containing
lime Kankar, are to be stacked and if stacked dry lime bursting may take place.
Hence the bricks in stack should be thoroughly drenched in water.

BLOCKS

Blocks also are of different types like hollow concrete blocks, solid concreta
blocks, hollow and solid light weight concrete blocks, auto claved concrete blocks,
concrele stone masonry blocks and soil based blocks. The blocks are
manufactured on site or in factory.

Only blocks that are cured for 28 days should be taken for use. The blocks
should be waler cured for 14 days and air cured for another 14 days. Blocks
cured for less than above period should be rejected. The date of manufacture of
each block must be suitably marked in each block, and the stack in lum, to be
marked the dale of manufacture of blocks.

The blocks shall be unloaded near the site so thal least efforts is required to
transport the same. The block should not be dumped but, stacked neatly in tiers.
The block should be unloaded one al a time to minimize breakages. The stack
should be length wise 3.00 m maximum, and the width shall be two or three
blocks, The height of stack should not exceed 1.2m.

FLOOR, WALL AND ROOF TILES

Tiles of differenl variety, size, thickness should be stacked separately lo enable
easy removal and usage.

The floor, wall and roof liles are of different type like, cement concrete tiles (plain,
coloured and terrazzo) ceramic files or unglazed, Mangalore tiles etc.

The tiles shall be stacked on a good platform, possibly under cover. They shall
not be dumped in a heap but stacked neatly in tiers and layers. The height of
stacks should not exceed 1.00m,

Care should be taken while stacking tiles that the mould surface of one tile be
placed on the mould surface of other tile. The unicading should be done very
carafully to avoid breakages.
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The tiles that are supplied in cartons Ilke ceramic tiles should be handled with
great care and should be transported al sile on platform trolleys.

COARSE AGGREGATE (STONE AGGREGATE OR STONE METAL)

The contamination of stone aggregates, with clay, dust, vegetable and other foreign
matter must be prevented and for this the stone aggregates should be stored on
a hard, dry and level ground. If such ground is not available a platiorm with lean
cancrete, or old iron sheets, or floor of dry bricks should be provided.

FINE AGGREGATES (SAND)

The fine aggregates also should be slored on a platform as explained for
coarse aggregalte but sufficient gap should be maintained to separate coarse and
fine aggregates intermixing with each other. In major works, it is advisable to
construct a dividing wall between the two types of aggregates. However, care
should be taken to stack fine aggregate in a place where loss due to wind effect
is minimum,

A rough guide for making stacks of different materlals is given below in

Annexure 1.1

Sl.

T :
No. Material Size of Stack (In 'hi) l
Length Breadth Depth

2 Coarse Aggregates or Stone 2.00 2.00 0.50

3 Fine Aggregate or Sand 2,00 2.00 0.50

1 Soling Stone 5.00 2.00 050
or 5.00 1.00 0.50

Aggregates or Stone Metal or 5.00 5.00 1.00
or 5.00 | 1.00 0.50

or 5.00 5.00 1.00
or 5.00 1.00 0.50

1.26

FLY ASH

Fly ash if supplied in bags should be stored in stacks as cement and the height
of stack should not be more than 10 bags. If in loose stale the same may be
stored similarly as fine aggregate. The storing shall be-such that it should permit
easy access for proper inspection and identification.

STEEL

Steel reinforcement shall be stored to avoid deterioration and corrosion. Hence
before Ihe steal is stacked it may be coated with cement wash to prevent corrosion.

15



Also to identify the different types of reinforcement the ends of bars should be
painted in separate colours.

The bars of different size and length should be stored separately so as to facilitate
issue in required size and length thus minimizing the wastage in cutting. When
the steel is to be stored for longer peried the same shall be stacked at least
150mm above ground.

In case of structural steel the same should be stored atleast 150mm above ground
level on a platform. The different sizes, classification and length shall be stored
separately. In case of long storage and in coastal areas il is preferable to apply
a protective coaling of primer paint to prevent scaling or rusting.

ALUMINIUM SECTION

The aluminium section should be stored under cover. The different classification
of sizes and lengths shall be stored separately. The aluminium sections shall not
be pulled or pushed or slided on each other while removing from stack, this wil
damage the anodizing layer.

DOORS, WINDOWS AND VENTILATORS

During unloading, handling, shifting timber or ather lignocelulosic material based,
metal and plastic door and window frames and shutters, one should be careful
not to drag one over the other, thus causing damage to the surface of the material
aspecially the decorative shutters. The material should be lifted and carried flat
without damaging the sides and corners.

Doors, windows and ventilalors made of metal or plastic shall be stacked up right
{on their sills) on level ground preferably on battens. Proper care should be taken
to see lhat the malerials do not come in contact with dirt and ashes.

In case the above materials are received in crates they should be stored as per
the manufacture instructions and the crates to be opened only when the material
is required for the work.

The frames of doors, windows and ventilators made of metal or plastic should
be stored upside down with thick plates at lop. However these shall not be
stacked for a long periods as the door frames may go out of shape and the
hinges will get strained. When the doors, windows, ventilator made of metal are
stored in site, ulmost care should be taken to prevent falling of loose cement,
mortar on the above materials. The best course would ba to cover tha above
items with & tarpaulin fixed on a temporary frame work o0 that the circulation of
air is not affected.
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1.30

The frames and shutters manulactured out of timber or lignocellulosic material
based ones, should be stored in a covered place which is clean and dry and
without any dampness. The storage rooms shall be well ventilated and dry.

The doar frames should be staked in vertical stacks one over the other wilh
cross battens of same size at regular dislance ta keep the stacks truly vertical
and straight.

In case of door shutters they should be stacked minimum 80mm above ground
on pallets or suitable beams or rafters. The shulters shall be stacked in vertical
form one over the other. In both cases the stacks should reset on hard and level
ground. The top of the stack shall be covered by tarpaulin and weighed down
suitably,

During transit, if the above frames or shulters become wet, the same should be
kept out separately from undamaged material. The wet materials can be dried
in shade by keeping battens in between adjacent boards so that the free access
is avallable for air. The guidelines in this cases may be obtained from 15:1141.
In case due to want of space ditferent sizes of frames and shutters are to be
slacked together, the bigger size materials should be stacked first and smaller
size on top separating the two sizes with the help of suitable pallets or separating
baltens. Otherwise separate stack should be made for each size, grade and type
of matenals.

PLASTIC AND RUBBER FLOORING SHEETS AND TILES

The plastic and rubber sheets should be stored in coolest possible room which
is well ventilated. Particular care should be taken to see that the direct sun light
does not fall on the materials, The plastic and rubber materials have a tendency
to brake down during storage. Hence, the manufacturers instructions aboul storage
should be strictly followed.

The rubber and plastic sheels should not be stored near electric generator, electric
motars, switch gears and any such electrical equiupments. Also the above tiles
should be prevented from contamination with vegetable and mineral oils, greases.
organic solvents, acids and their fumes, alkalies, dust and grit. In case any
greasy contamination occurs, this shall be washed Immediately with petrol, wiped
dry and dusted with chalk powder.

In case of long storage, the sheets should be turned over periodically and if
necessary trealed with chalk powder. Due care should be taken to avoid undue
stratch and strain, kink, sharp bends or folds in the tiles.

MEASUREMENTS

Length, breadth and height of stacks shall be measured correct to a cm. The
quantity shall be worked oul in cubic metre correct to two places of decimal. The
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volume of stacks, worked out be reduced by percentages as shown against each
at para 1.30.1 for looseness in stacking to arrive at the net quantity for payment.
Ne reduction shall be made in respect of articles or materials for which mode of
payment is by length or weight or number.

1.30.1 EARTH

1.30.1.1  In loose stacks such as cart loads, lorry loads, ete. — 20%

1.30.1.2  In fills consolidated by light mechanical machinery — 10%

1.30.1.3 In fills consolidated by heavy mechanical machinery but not under OMC
(Optimum Moisture Content) - 5%

1.30.1.4  In fils consolidated by heavy mechanical machinery at OMC — Nil

1.30.1.5 Consolidated fills in confined situation such as under floors, etc. = Nil

1.30.1.6 Manure or sludge — 8%

1.30.1.7  Moorum, building rubbish Lime and sand — Nil

1.30.1.8 Stone metal, 40mm nominal size and above — 7.5%

1.30.1.9 Coarse aggregate / stone metal below 40mm nominal size = Nil

1.30.1.10 Soling stone / boulder 100mm and above = 15%

1.30.1.11 Excavaled rocks — 50%

1.31 RATE

The rate for carriage of materials is inclusive of all the operations described
above.

B B R
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CHAPTER 2
EARTH WORK

DEFINITIONS

DEADMAN OR TELL TALES: Mounds of earth left undisturbed in pits dug oul
for barrowing earth.

BURJIS: Short pillers of brick / stone having top surtace finished with cement
plaster far marking etc.

FORMATION OR PROFILE: Final shape of ground after excavation or filling up.

FOUL POSITION: Filthy and unhygienic condition where physical movements
are hampered such as soil mixed with sewage or night soil etc.

LEAD: The distance for removal measured over the shortest practicable route
and not necessarily the route actually taken.

LIQUID MUD: Mud in liquid form or in highly plastic state.

LILFT: The vertical distance for removal with reference to the ground level. The
excavation upto 1.5m depth below the ground level and depositing the excavated
materials upto 1.5 metres above lhe ground level are included in the rate of
earthwork. Lifts inherent in the lead due to ground slope shall not be paid.

SAFETY RULES: Safely rules indicated in the relevant documents and those
laid down by the statutory authoriies.

EARTH WORK AND CLASSIFICATION OF SOILS

The earth work excavation shall include the following:
i) Excavation and depositioning
i) Setting out works
iil} Site clearance
iv) Forming deadman in borrow pits and removal alter measurements

v) Bailing out water in excavalion from rains, seepages, ravages etc which
shall be bailed oul or pumped out from work at conlractors own expenses.

19
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wi)

vii)

viii)

)

Protection and supporting of existing services |.e, pipes, water mains, cables
etc met within the course of excavation. Care shall be taken not to disturb
electric and communication cables; remaval of which, if necessary shall be
arranged by the Engineer-in-charge.

Forming steps in sides of deep trenches and their removal after measurements
and removing slips or falls in excavation.

Fencing and protection against risk of accidents due lo open excavation,

Excavation for insertion of planking and strulting including arrangements
for shoring and strutling.

Earthwork shall be classified under following categories and measured separately
for each category

a}

b)

c)

d)

ALL KINDS OF SOIL: Generally any strata such as sand, gravel, loam, clay,
mud, black, cotton, moorum, shigle, river or nallah bed boulders, soling of
roads, paths etc and hard core macadam surface of any description (water
bound, grouled larmac etc.) lime concrete, mud concrete, and their mixers
which for excavalion yields lo lhe application of picks showels, [umper,
scarifies, ripper and other manual digging Implements.

ORDINARY ROCKS: Generally any rock which can be excavated by splitting
by crow bars or picks and does not require blasting wedging or similar means
for excavalion such as lime stone, sand stone, hard |aterite, hard conglomerate
and unreinforced cement concrete, below ground level. (if required light
blasting may be resorted to far loosening the materials but this will nol in any
way enfille the materials 1o be classified as “Hand rock”

HARD ROCK: Generally any rock or boulder for the excavation of which
blasting is required such as guartizite, granite, basall, reinforced cement
concrele (reinforcement to be cul through but not separated from concrete)
belaw ground level and the like,

HARD ROCK (BLASTING PROHIBITED): Hard rock requiring blasting as
described under {c) above but where the blasting is prohibited for any reason
and excavalion has to be carried cut by chiseling, wedging or any other
agreed method.

DISCRETE CLASSIFICATION OF SOIL

a)

Ordinary seil comprising any of the following

1) Organic seil, tud, sand, gravel, clay, mud, peat, black cotton soil, soft
shale, and loose murum.

20



b)

c)

d)

i)

i)

Any mixed soil of above.

Generally any material which yields to the ordinary application of
picks, shovel, rack or other ordinary digging equipment and not affording
resistance to digging greater than hardest of any soil mentioned
above.

Hard soll comprising of the following

vi)

vii)

Heavy clay, hard shale or compact murum requiring grafting tool and /
or pick and shovel closely applied.

Shingle and river or nalah bed boulders
Soling of roads, paths and hardcore.

Macadam surface of any description (water bound, grouted, tar mac
ele.)

Lime concrete, stone masonry in lime mortar, brick work in lime or cement
mortar below ground level.

Soft conglomerate where the stones can be detached from the metric
with picks.

Any materials which requires cloge application of picks or sacrifiers to
loosen and not affording resistance to digging grealer than hardest of
any soil mentioned above.

Ordinary rock comprising of the following:

0

i}

Lime stone, sand stone, laterite hard conglomerate of other soft or
disintegrated rock which can be quarried or split with crow bars or
wedges.

Unreinforced Portland cement concrete which can be broken up with
crow bars or picks and stone masonry in cement mortar below ground
level.

Hard rock {requiring blasting) comprising any of the following:

i)

ii)

Any rock or Porliand cement concrete the excavation of which use of
mechanical plant or blasting is required; reinforced cement cancrete:
(reinfarcement cut thraugh but not separated from concrete) below ground
level.

Hard rock requiring blasting but blasting prohibited for any reason and
excavation nas to be carfied out by chiseling, wedging, or any other
agreed method.
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ANTIQUITIES AND USEFUL MATERIALS

Any finds of archaeoclogical interest such as relics of anliquity, coins, fossils or
other articles of value shall be delivered to the Engineer-in-charge and shall be
the property of Government.

Any material obtained from the excavation which in the opinion of EIC is useful
shall be stacked separately In regular stacks as directed by the EIC and shall be
the property of Government.

PROTECTIONS

Excavation where directed by the EIC shall be securely fenced and provided
wilh proper caution signs, conspicuously displayed during the day and properly
flluminated with red lights during the night to avoid accidents.

The contractors shall take adequate protective measures lo see that the excavation
cperations do not damage the adjoining structures or dislocate the services. Water
supply pipes, sluice valve chambers, sewerage pipes, manholes, drainage pipes
and chambers, communication cables, power supply cables etc met within the
course of excavation shall be properly supported and adequately protected so
that these services remain functional.

Excavation shall not be carried out below the foundation level of adjacent
buildings until under pinning, shoring etc 1s done as per the directions of the
EIC for which payment shall be made separately, il specifically provided for in
the relevant item, otherwise this should be absorbed with in quoted that,

SITE CLEARANCE

Belore earth work Is started, the area coming under cutting and filling shall be
cleared of shrubs, rank vegelation, grass, brush woad trees and saplings of girth
upto 300 mm, measured at a heighl of 1 metre above ground level and rubbish
removed upto a distance of 50 Mtrs. Outside the periphery of the area under
clearance. The roots of the trees and sapling shall be removed to a minimum
depth of 60 cms below ground level or @ minimum of 30 cms below formation
level or 15cm below sub grade level whichever is lower and the holes or hollows
filled up with earth.

Existing structures and services such as old buildings culverts, fencing water
supply pipe lines, sewers, power cables communication cables, drainage pipe
etc with in or adjacent to the area il required to be diverted / removed, shail
be divened / dismantled as per the directions of EIC and payment for such
diversion / dismantling works shall be made separately.
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2.4.4

JUNGLE CLEARANCE/CUTTING AND CLEARING SITE

Jungle cutting includes uprooting of rank vegetation, grass, brushwaod, rees and
sapling of girth upto 30 cms measured at a height of 1M above ground level.
Where clearance of grass only is involved, no payment shall be made under this
it

Payments for cutting and removing of roots of trees of girth above 30 cms, at a
height of 1M above ground leve! shall be made ssparately as per stipulation in
the work order,

In uprooting of vegetation the rools of trees shall be dug at least upte 60 cms
below ground level or 30 cms below formation level 15 cm below such grade
level. Which ever is lower. All holes or hallows formed by digging up roots shall
be carefully filled up with earth well rammed and leveled. Tree, shrubs,
poles, fences, signs, monuments, pipelines cable etc with in or adjacent to area
which are not required to be disturbed during jungle clearance shall be
properly protected by the contractor at his own cost and nothing extra shall be
payable.

Useful materials from the site cleared shall be stacked at site as directed by the
Engineer-in-charge. The unserviceable materials shall be disposed off as directed
by the EIC. All serviceable materials shall be the property of the Governmenl.
All unserviceable materials which in the opinion of the EIC can nol be used or
auctioned shall be removed upto a distance of 50 m outside the periphery of area
under clearance. Contractor shall ensure that unserviceable materials are disposed
off in such a manner that there is not likelihood of getting mixed up with the
makerials meant for construction.

The area over which the jungle clearance has been done shall be measured and
paid for. The rate includes cost of all operations mentioned above.

FELLING OF TREES

Trees above 30 cms girth (measured at a height of 1 Murs abave ground (evel)
1o be cut shall be approved by the Engineer-in-charge. Felling of trees shall
include taking out rools upto 60 cm below ground levei or 15 cms below the
farmation level whichever is lower, After the tree is cul and rools removed, holes
and hallows formed shall be filed up with good earth in 15cm layer and well
rammed. The trunk and branches shall be cut into suitable pieces as directad by
the EIC. All holes or hollows formed due to removal of roots shail be filled up
with earth rammed and leveled. Trees, shrubs, poles, fences, signs monuments,
pipe lines, cable etc within or adjacent to the area which are not required to be
disturbed during jungle clearance shall be properly protected by the contracior
at his own cosl and nolhing extra shall be payable.
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2.46

2.5

The rate shall include cost invoived in all the operations described above unless
otherwise specified.

STACKING AND DISPOSAL

All useful materials obtained from clearing and grubbing operation shall be
stacked in the manner as directed by the Engineer-in-charge. Trunks and
branches of trees shall be cleared of limbs and tops and stacked neatly at
places indicated by the Engineer-in-Charge. The material shail be the property
of the Government. All unserviceable materials which in the opinion of the
Engineer-in-Charge cannot be used or aucticned shall be removed up 1o a
distance of 50m ocutside the periphery of the area under clearance. It shall be
ensured by the contractor that unserviceable materials are disposed of in such a
manner that there is no likelihood of getting mixed up with the materials meant
for construction.

CLEARANCE OF GRASS

Unless otherwise specified clearing and grubbing cperations invoiving only the
clearance of grass shall be measured and paid for separately and shall include
removal of rubbish upte a distance of 50 m culside the periphery of the area
under clearance.

SETTING OUT AND MAKING PROFILES

Masonry pillars will be erected at suitable points in the area to serve as bench
marks which is visible from large area for the execution of the work. These
bench marks shall be constructed as direction of EIC and shall be connected
wilh GTS ar any other permanent bench marks/standard bench mark approved by
the EIC. Necessary profiles with strings stretched on pegs, bamboas, etc and
strings shall be made to show the correct formation level before the work is
started. The contractor shall supply labour and materials for bench mark, setting
out and making profiles for the work at his own cost. The bench mark prafile eic
shall be maintained by the contractor during the execution of work at his cost for
checking the profiles .

Ground levels shall be taken at intervals of 5 to 15 meters intervals as directed
by EIC in an uniformly sleping ground and at closer intervals where local mounds,
pitches or undulations are met, with, as directed by EIC. The ground levels shall
be recorded in field books and also plotted on plans. It shall be signed by
Contractor and EIC  before the work is started. The ground level plans shall
be drawn to a scale 5m to one cm or any other suitable scale as decided by
the EIC. MNorth direction line and position of bench mark shall invariably
shown on the plans. These plans shall be signed by both contractor and EIC or
their representatives before earthwark is commenced. The labour required for
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2.6.1

2611

2612

2613

2614

26.1.5

taking levels shall be supplied by the contractor al his own COSt. It is the
responsibility of cantractor comply with the above requirement failing which the
recards prepared for the above by EIC shall be the acceptable record tor both
parties.

TYPES OF EXCAVATION

Excavation in all kinds of soil.

All excavated operation shall include excavation and “gelting oul” the excavated
materigls. In case of excavaled for lrenches, basements, water tanks etc. ‘getling
out" shall include throwing the excavated material atieast one meter or half
{ha depth of excavation which ever is more. Clear off the edge of the excavation.
In all other cases “getting out” shall include depositing the excavated materials
as specified. Subsequent disposal of excavated material shall be either state as
a saparate item or included with the items ol excavation stating lead.

During the excavation the natural drainage of the area shall be maintained.
Excavation shall be done from top lo bottom under mining or under cutting shall
nol be done.

In firm seils, the sides of the trenches shall be kept vertical upto a depth of 2
m from the boitern. For greater depths, the excavation profile shall be wider by
allowing steps of 50 cms on either side after every 2 m from the bottom.
Alternalively excavation can be done so as to give slope of 1:4 (1 horizontal.4
vertical) where the soil is soft, loose or slushy, the width of step shall be suitably
increased or sides sloped or the soil shored up as directed by the Engineer in
charge. It shall be the responsibility of the contractor to lake complete instructions
in writing from the EIC regarding the stepping, sloping or shoring to be done from
excavation deeper than 2 metres.

The excavation shall be done true lo level, siope, shape, depth and palttemn
indicated by EIC. For width of excavation only the excavation shown on
the foundation drawings i.e. only to the outer dimensions of the lowest
structural elemenl of foundation shall be measured lor payment purpose and
will be paid unless stated otherwise in the contract. However the excavalion for
the foundation shall have to be done as per the requirements of working
spaces said above as per IS stipulations for foundation excavalion, as required
by site condition, as directed by the EIC for execution of for foundation in a safe
manner, to meel structural requirements and also it has to be dene in a workman
like manner. i

In case of excavation for foundation in trenches or over areas the bed of excavation
shall be to the correct level or slope and consolidated by watering and ramming.
It excavation for foundation is done to a depth greater than that shown in the
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2617

262
26241

2622

2623

2624

2625

drawings or more than directed by EIC, lhe excess depth shall be made good
by contractor at his own cost with concrete of the mix used for leveling / bed
concrete for foundations. Soft / defective spots at the bed of the foundations
shall be dug out and filled with concrele (to be paid separately) as directed by
EIC.

While carrying out excavation for drain work, care shall be taken to cut the sides
and bottom to the required shape, scope and gradient. The surface shall then be
properly dressed. |f excavation is done to a depth greater than that shown on
the drawing or grealer than directed by the EIC, the excess depth shall be made
good by the contractor at his own cost with stiff clay puddle at places where the
drains are not required to be pitched.

In case the excavation is done wider than that shown on the drawings or wider
than directed by EIC, additional filling wherever required on this account shall be
done by the contractor at his own cost.

EXCAVATION IN ORDINARY ROCK / HARD ROCK

The details at para 2.6.1.1, 26.1.2, 26.1.4,, 2.6.1.5, 2.6.1.6 & 2.6.1.7 wilh respect
to excavation in all kinds of soil holds good for excavation in ordinary rock / hard
rock.

Where hard rock is met with and blasting operations are considered necessary
the contractor shall obtain the approval of EIC in writing for resorting to the
blasting operations. Blasting operations should be done as specified under
“blasting™ and “chiscelling” and shall be done to obtain correct levels, depth slopes,
shape and pattern of excavation as per the drawings or as required by the
Engineer-in-charge and nothing extra shall be payable for chiseling. Unless
otherwise specified in the work order.

Where blasting operations are prohibited or are not practicable excavation in
hard rock shall be done by chiseling

In ordinary rock excavation shali be carried out by crow bars, pick axes, or
pneumatic drills and blasling operations shall not be generally adopted. Where
blasting operation are not prohibited and it is practicable lo resort lo blasting for
excavation in ordinary rock, the contractor may do so with the permission of EIC
in writing but nothing extra shall be paid for this blasting. Blasting shall be done
as detailed under “Blasting” specilication below.

Where blasting operation is resorted to, excavation shall be measured to the
actuals provided the EIC is satisfied hat the contractor has not gone deeper
than that was unavoidable. The measurement for refiling / making good the
unavoidable blasting done also may be considered subject to the condition that
the EIC is satisfied that it is unavoidable.
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2.65.1

SURFACE EXCAVATION

Surlace excavation shall comprise excavation greater than 1.5m in width as
well as 10 Sgm on plan bul exceeding 30 cm in depth in any type of solls and
rocks.

ROUGH EXCAVATION

Rough excavalion shall comprise excavation not requiring dressing of sides and
bottom and reduction to exacl level such as excavation for earth from borrow pits
and excavation for cutting hill side. The position and depth of borrow pils and
also the exlent of hill side cutting shall be indicated by EIC. Where practicable
the borrow pits shall be drained to prevent water stagnating in them.

BLASTING

Where hard rock is met with and blasting operations are considered necessary,
the contractor will obtain the approval of Engineer-in-charge in writing for
resorling 1o blasling operation. In ordinary rock blasting operation shall not be
generally adopted. However the contractor may resort to blasting with the
permission of EIC. But nothing extra shall be paid for such blasting operations
of ordinary rock.

The contractor shall obtain licence from the competent authority for under taking
blasting work as well as containing and storing the explosives as per the explosive
Acl 1884 as amended uplo date and the explosive rules 1983. The contractor
shall purchase explosive fuses, detonators etc., only from a licenced dealer.
Transportation and storage of expiosives at site shall conform to the aforesaid
Explosive Act and Explosive Rules. The contractor shall be responsible for the
safe custody and proper accounting of the explosive materials, Fuses and
detonalors shall be stored separately and away from explosives, The EIC or his
authorized representative shall have the right to check the conltractors store and
account of explosives. The contracior shall provide the necessary facilifies for
this.

The contractor shall be responsible for any damage arising out of accident to
workmen, public or private property due to slorage, transporation and use of
explosive during blasting operaticon.

Blasting operation shall be carried out under the supervision of a responsible
authorized agent of the contractor (herein after be referred as agent on duty)
during specified hours as approved in writing by the EIC. The agent shall be
conversant with the rules of blasting. In case of blasting with dynamite or any
other high explosive, the position of all the bore holes to be drilled shall be
marked in circles with white paint. These shall be inspected by the contractors
agent. Bore holes shall be of size that cartridge can easily pass down, The
contractors' agent once after satisfying himself that bores have been made at
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correct locations shall then prepare lhe necessary charge separately for each
bore hole, The bore holes shall be tharoughly cleared before a cartridge is
inserted. Only cylindrical wooden tlamping rods shall be used for tarmping. Metal
rods or rods having pointed ends shall never be used for tamping. One cartridge
shall be placed in the borehols gently pressed but not rammed down. Other
cartridges shall then be added as may be required 1o make up the necessary
charge for Ihe borehola. The top most cartridge shall be connected to the detonator
which shall in turn be connected to the safety fuses of required length. All fuses
shall be cut to the required length before being insened 1o the holes. Joints in
the fuses shall be avoided. Where joints are unavoidable, a semi circular nitch
shall be cul In one piece of fuse about 2 cm deep from the end and end of
the other piece inserted into the nitch. The two pieces shall then be wrapped
together with string. All joints exposed fo dampness shall be wrapped with rubber
tape.

Maximum of eight bore holes shall be loaded and fired at one occasion. The
charges shall be fired successively and nol simultaneously. Immediately before
fiing waming shall be given and the agent shall see that all persons have
relired to a place of safety. The safely fuses of Ithe charged holes shall be
ignited in the presence of agent; who shall see that all the fuses are property
ignited,

Careful count shall be kept by agent and others of each blast as il explodes
in case all the charged holes are exploded, the agent shall inspect the site
soon after the blast but in case of mis fire the agent shall inspect the sile
after hall an hour and mark red crosses (X) over the holes which have not
exploded. During this interval of half an hour, nobody shall approach the misfired
holes. Mo driler shall work near such bore until either of the following operations
have been done by the agent for the misfired boreholes.

al] The contractors' agent shall very carefully (when the tamping is of damp
day) extracl the tamping wilth a wooden scraper and with draw the fuse,
primer and detonator. After this a fresh detonator, primer, and fuse shall be
placed in the misfired holes and fired or,

b)  The hole shall be cleaned for 30 cms of tamping, and its direction ascertained
by placing a stick in the hole. Another hole shall then be drilled 15 cms
away and parallel to it. This hole shall be charged and fired. The misfired
hole shall also explode along with the new one.

Before leaving the site of work, the agent of one shift shall inform another agent
relieving him for the next shitt, of any case of misfire and each such location shall
be jointly inspected and the action to be taken in the matter shall be explained
to the relieving agent.

The Engineer-in-charge shall also be informed by the agent of all cases of mis
fires, their causes and step faken in that connection.
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2.6.5.2 GENERAL PRECAUTIONS

26.5.3

266

2.66.1

For salety of persons red flags shall be preminently displayer around the area
where blasting operations are to be carried out. All the warkers al site, except
those who actually ignite the fuse shall withdraw to a safety distance of atleast
200 mirs. From the blasting site. Audic waming by blowing whistles shall be
given before igniting the fuse.

Blasting work shall be done under careful supervision and trained personnel
shall be employed, Blasting shall not be done with in 200 metres of an existing
structure, unless specifically permitted by the EIC in wriling.

All procedures and safely precautions for use of explosives, drilling and loading
of explosives etc shall be as detalled in 1S 4081, safety code for blasting and
related drilling operations.

PRECAUTIONS AGAINST MISFIRE

a) The safety fuse shall be cut in an oblique diraction with a knife. Al saw
dust shall be cleared from inside of the detonator. This can be done by
blowing down the detonator and tapping the open end. Mo toals shall be
inserted into the detonator for this purpose,

b)  If there is water present or if he bore hole is damp the junction of the fuse
and detonator shall be made water tight by means of tough grease or any
other suitable material

¢} The detonator shall ba inserted into the carfridge so that about one third of
copper lube Is left exposed oulside the explosive. The safety fuse just
above the detonator shall be securely lied in position in the cartridge waler
proof fuse only shall be used in the damp bore hole or when water is
present in the bare hole.

d) If a misfire has been found due to defective fuse, detonator, dynamite, the
entire consignment from which the fuse, detonator or dynamite was taken
shall be got inspected by the EIC or his authorized representative belore
resuming the blasting or returning the consignment .

EXCAVATION OVER AREAS IN ALL KINDS OF SOIL / ORDINARY ROCK /
HARD ROCK
EXCAVATION OVER AREAS SHALL COMPRISE

a) Excavalion exceeding 1.5m | width as well as 10sgm in a plan and
exceading 30 cm in depth,

b) Excavation for basements, water tank elc., which may require the bottoms
to be trimmed to levels or slopes.
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¢)  Excavalion in treches for foundation exceeding 1.5m width at bottom and
excesding 10 sgm on plan

d)  Excavation for shafts, wells, pits, elc exceeding 10 sqm on plan.

Excavation over areas shall be carried out 1o required depths and profiles.

EXCAVATION FOR TRENCHES FOR FOUNDATIONS, SHAFTS, WELLS ETC
IN ALL KINDS OF SOIL, ORDINARY ROCK, HARD ROCK ETC SHALL
COMPRISE:

a)  Excavalion in trenches not exceeding 1.5m width at bottom and 10 sq mt
on planany depth in trench excluding trench for pipes, cablas, conducts
elc.

b)  Excavation for shaits, well, cess pils and the like not excaeeding 10 sgm on
plan {other than pest holes). Excavation shall be restricted to the net quantity
required to enable the necessary foundations etc to be put in.

Excavation in ordinary rocks shall be carried out by crow bars, pick axes or
pneumnatic drills. Blasting operations are not generally successful in this case
and if the contractor resorts to blasting, he can do so with the permission of
Engineer-in-charge but nothing extra will be paid to him.

EXCAVATION FOR TRENCHES FOR PIPES AND HOLES FOR POSTS:

Exeavation to trenches for pipes, cables eic shall comprise excavation of trenches
of autharized widths. In trench excavation for pipes etc, grips shall be dug if
required 10 take sockets, collars and joint of pipes and shall nat exceed 1.5m in
width or 10 sq m In plan and to any depth. The rate shall include returning the
excavated material 1o fill the trenches aftar pipes, cables etc laid their joints
tested and passed including disposing surplus excavated material upto 50m
lead,

EXCAVATION IN POST HOLES

Shall comprise excavation of independent post holes or similar holes each not
exceeding 0.5 cum.

WIDTH OF TRENCH

a)  Upto one metre deplh, the authorized width of trench for excavation shall
be arrived by adding 25 cm to the external diameter of pipe (not socket /
collar) cable, condult, etc. Where a pipe is laid on concrete bed/cushioning
layer, the authorized width shall be the external diameter of the pipe (not
socket/ collar) plus 25 cm or the width of concrete bed / cushioning layer
whichever is maore.
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b)  For deplhs exceeding one metre an allowance of & cm per metre of depth
for each side of the trench shall be added to the authorized width (that is
external diameter of pipe plus 25 cm) for excavation. This allowance shall
apply to the entire depth of the trench. In firm soils the sides of the frenches
shall be kept vertical upto a depth of 2 metres from the bottom. For depths
grater than 2 metres the excavation profiles shall be widened by allowing
steps of 50 ¢m on either side after every two metres from bottom

¢} Where more than one pipe, cable, conduit etc are laid, the diameter shall be
reckonad as the horizontal distance from outside to oulside of the outermost
pipes, cable, conduit, etc

d) Where the soil is soft, loose or slushy, width of Irench shall be suitably
increased or side slopped or the sail shored up as direcled by the Engineer-
n-charge. It shall be the responsibility of tha contractor 1o lake complete
instructions in writing from the Engineer-in-charge regarding increase in the
width of the trench, sloping or shoring to be done for excavation in soft,
loose or slushy solls.

EXCAVATION FOR FOUNDATION IN HARD ROCK

All rocks occurring in foundations are to be removed either by chiseling or muffle
blasting. No other blasting shall be allowed.

The contraclor shall obtain licenca from the concerned authority for underlaking
the blasting work as well as for obtaining and storing explosive as per explosive
Rula 1940 corrected up to date.

Excavation in hard rock shall be done by chiseling only where blasting operations
are prohibited and are nol practicable.

In trenches and drains where blasting is not otherwise prohibited excavation in
hard rock shall be carried out by blasting in the first instance and finally chisaling
so as fo obtain correct section of the trench as per drawing.

EXCAVATION FOR CUTTING AND FILLING

Cutting shall be done true to levels, slope, shapes and pattern and from lop to
bottom avoiding undermining or undercutting. The sides shall be neally dressed
or timmed and bottoms shall be levelled and rammed. The earth from cutling
shall directly be used for filling and re claim for double handling of earth shall
be entertained. Filing shall be done in reguiar horizontal layers each not
exceeding 20 ems in depth.

The earth shall be free from all roots, grass and rubbish, all lumps and clods
exceeding 8 cms In any direction shall be broken, sach layer shall be consolidated
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by breaking clod and ramming. Watering shall be done if so stipulated. Finally,
finished area shall be neatly dressed. The finished formation levels in case of
filing shall be kept higher than the required levels making allowance of 10% of
deplh of filling for future settlement in case of ordinary consolidated fills and 5%
in case where consolidation is done by heavy mechanical machinery., During
execution of work, the natural drainage of the area shall be maintained by the
Contractors,

Where excavation Is in trenches or in borrow pils in a generally uniform ground,
the measurements for culling in trenches or bortow pits shall be made. In case
of borrow pits, diagonal ridges, cross ridges etc deadman at appropriate position
shall be left by the contractor for each pit and dead man posilion shall be fixed
by the Engineer-in-charge to permit accurate measurements being taken on the
completion of the work. Nothing extra will be paid for removal of deadman as
subsequent operation and if this is not required to be removed deduction shall be
made from the measurement,

Where the ground is not uniform or where the site is raqu'rrgd to be leveled,
levels shall be taken before the starts and after the completion of the work and
the quantity of excavation in cutting compuled from these levels.

Where it not possible or convenient to taken measurements from culling,
the filling shall be measured and quantity of earth work computed from the
cross sections of the filing or the embankmenl. The guantity of earthwork so
computed shall be reduced from 10% to arrive al net cubical contents in case
of ordinary consolidated fills and 5% in case where the consolidation is done
by heavy mechanical machinery. Where earth work is measured from loose
stacks, cars or lorries, 20% deduction will be made from actually measured
quantity.

in case of excavated rock, the excavated materials shall be stacked separalely,
measured and each reduced by 50% to allow for voids to allow for quantity
payable under the respective classification of rock.

EXCAVATION IN WATER, MUD OR FOUL POSITION

a) WORK IN OR UNDER WATER AND / OR LIQUID MUD: Excavation, where
water is met with from any of the sources specified in 2.20.1 shall fall in
this category. Steady water level in the trial pits bafore the commencement
of bailing or pumping cperations shall be the sub-soill water level in that
area.

b) WORK IN OR UNDER FOUL POSITION: Excavation, where sewage,
sewage gases or foul conditions are met with from any source, shall fall in
this category. Decision of the Engineer-in-charge whether the work is in
foul position ar not, shall be final.
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2.6.11.1 All water thal may accumulate in excavation during the progress of work from

springs, tidal or river water seepage, broken water mains or drains etc (not
due to negligence of contractor) and seepages from sub soil aquifer shall be
pumped out and removed. The contractor shall lake adequate measures for
pumping out water from excavation and construct diversion channel, bunds,
sumps coffer dams etc as may be required. Pumping shall be done directly
from the foundation trenches or form sump outside the excavation in such a
manner as to preclude the possibility of movement of water any fresh concrete
or masonry and washing away parts of concrete or mortar. During laying of
concrete or masonry and for a period of 24 hours thereafter, pumping shall be
done from a suitable sump Separaled from concrate or masonry by effective
means,

2.6.11.2 Capacity and number of pumps, location at which the pumps are to be installed,

pumping hours etc shall be decided from time to time in consultation with the
Engineer-in-charge.

2.6.11.3 Pumping shall be done in such a way as not to cause damage to the work or

adjoining property by subsidence etc. Disposal of water shall not cause
inconvenience or nuisance in the area or cause damage to the properly and
slruclure near by,

2611.4 To prevent slipping of sides, planking and sirutting may also be done wilh the

2.6.12

26,13

approval of the Engineer-incharge.

SURFACE DRESSING

Surface dressing shall include cutting and filling up to a deplh of 15 cm and
clearing of shrubs rank vegetation, grass, brush wood, trees and saplings of girth
uplo 30cm measured al a height of one meter above the ground level and removal
of rubbish and other excavated material upto a distance of 50 metres outside the
periphery of the area under surface dressing. High portions of ground shall be cut
down hollow depressions filled upto to the required level with excavated earh so
as to give an even neat and tidy look.

EARTH WORK EMBANKMENT, FLOODS BANKS, MARGINAL BANKS ETC.

All areas lo be excavated for obtaining the earth and the area coming under the
embankment including the 3 Mirs.wide strips measured beyond the lines of these
areas shall be cleaned of all trees, vegetation and olher objectionable materials.
Al stumps and rools of upto 60 ems below ground level or minimum 15 ems
below formation level whichever is lower shall be removed. The cleared area
shall be maintained free of vegetation growth during the execution of work. Trees
of girth above 30 cms measured at a height of 1 mtr above ground level shall be
cul as directed by EIC, payment of which shall be made separately. Unless
specified otherwise.
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The setting out and marking profiles shall be done as already specified. The
foundation of embankment shall be ploughed to a depth of 15 to 25 ems.
All clods shall be broken into fine earth and watered before the earth work is
starled.

The clear beam between the toe of the bank and inner edge of the borrow pits
shall not be less than 2.5 mir or as directed by EIC.

Earthwork shall be paid for the earth filled in 15 cms, layers and shall be
continuous, parallel to the finished grade. The placing of earth fill shall be done
in full width of the embankment including slopes and section of formation shall
be cut slightly sloping away from the center to avoid pools of water formation due
to rain. The height of filling in different sections shall be uniform as far as possible.
All clods shall be broken while the earth is being placed. Organic matter of any
kind shall be removed and disposed off as directed by Engineer-incharge, Each
layer of earth shall be adequately watered to aid compaction shall be rolled with
roller of not less than 5 ton till it gets evenly and densely consolidated. Where
specified the rolling shall be done, the earth filled is consolidated 1o atleast
95% of the consolidation obtainable at optimum moisture content under
laboratory conditions. Where roller cannot work the earth shall be consolidated
with wooden or steel rammer of 7 to 10 kgs. Having a base of 20 em %20 cm
diameter. The labour for ramming shall be atleast one rammer for six diggers.
Before placing the next layer, the surface of the under layer shall be moistened
and scarified with pick axes or spades as lo provide a satisfactory bond with
the next layer.

PLANKING AND STRUTTING

When the depth of trench is soft / loose socil exceeds 2 mirs, stepping, sloping
and / or planking and shrutting of sides shall be done. In case of loose and
slushy soils, the depths at which theses precautions are to be taken shall be
determined by the Engineer-in-charge according to the nature of soil.

Planning and struting shall be ‘close’ or ‘open’ depending on the nature of soil
and the depth of trench. The type of planking and strutting shall be determined
by the EIC. IT shall be the responsitility of the contractor to take all necessary
steps 10 prevent the sides of trenches from collapse. EIC and contractor should
take guidance from 1S:3764 for designing the shoring and shrutting arrangements
and specifying the profile of excavation.

CLOSE PLANKING AND STRUTTING

Close planking and strutting shall be done by completely covering the sides of
the trench generally with short upright, members called ‘polling boards’, These
shall be 250 x 38mm in section or as directed by the EIC.
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The boards shall generally be placed in position vertically in pairs, one boards
on either side of culting. These shall be kept apart by horizontal wallings of
strong wood at @ maximum spacing of 1.2 metres cross strutted with ballies, or
as directed by Engineer-in-charge. The length and diameter of the ballic strut
shall depend uwpon the width of the trench.

Where ihe soll is very soft and loose, the boards shall be placed horizontally
against the sides of the excavation and supported by vertical ‘wallings’ which
shall be strutted to similar timber pieces on the opposite face of the trench,
The lowest boards supporting the sides shall be taken in the ground for a
minimum depth of 75mm. Mo portion of the verlical side of the trench shall
remain exposed.

The withdrawal of the timber members shall be done very carefully lo prevent
collapse of the trench. It shall be started at cne end and proceed systematically
to the other end. Concrete or masonry shall not be damaged while removing the
planks, No claim shall be entertained for any timber which cannot be withdrawn
and Is lost or buried, unless required by the Engineer-in-charge to be left
permanently In position.

OPEN PLANKING AND STRUTTING

In case of open planking and strutting, the entire surface of the side of the trench
is not required to be covered, The vertical boards, 250mm wide and 28 mm thick
shall be spaced sufficiently apan to leave unsupported strips of 50 cm average
width. The detailed arrangement size ol the timber and the distances apart shall
be subject to the approval of the EIC. In all other respects specifications for close
planking and strutting shall apply to open planking and strutting.

REFILLING ETC.

As soon as the work In foundation has been measured, the spaces around the
foundation masonry trenches shall be cleared of all debris, brick bats, mortar etc
and filled with earth in layers not exceeding 15 cms, each layer watered and
rammed with steel rammer or half tonne roller and consolidated before the
succeeding one is |aid, Earth shall be rammed with rammers and where not
possible by butt ends of crow bars. Where specified and practicable every third
and top most layer shall also be consolidated with power roller of minimum B
tones. The top and sides of the filling shall be neally dressed. The contractor
shall make good all subsidence and shrinkage in earth filing embankments,
fraverses etc during excavation and till the completion of work unless otherwise
specified.

The plinth shall be similarly filled with earths in layer not exceeding 15 cms.
Watered and consalidated by ramming the rammers with butt ends of crow bars.
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When filling reaches the finished level, the surface shall be flooded with water
for atieast 24 hrs. allowed o dry and then rammed and conselidaled in order to
avoid any seftlement at a later stage. The finished level of filing shall be kept
1o slope intended to be given to the floor.

It approved by Engineer-in-charge, normally excavated earth from same area
shall be used for filling which should be free from rank vegetation grass, brush
wood, stone shingle, boulders larger than 75mm in any direction and organic
or any olher foreign matter. Earlh containing deleterious materials, salt, peter
earth eic shall nol be used for filing. All clods and lumps of earth exceeding
8 cm in any direction shall be broken or removed belore the earh is used for
filling.

In case of foundation trench refilling the space around the foundation and trench
side shall be clear of all debries, brick bats, etc. The filling shall be done in
layers not exceeding 20 ems In depth. Each layer shall be watered, rammed and
consolidated. Ramming shall be done with iron rammers where it is possible
and with blunt end of crowbars where rammer cannot be used. Special care
should be taken o ensure that no damage is caused 1o the pipes, drains, masonry
or concreta in the trenches.

In case of filling under floors the finished level of filling shall be kept lo the slope
intended to be given to the floor,

Filling in trenches for pipes and drains shall be commenced as soon as the joints
of the pipes and drain have been tested and passed. Where the trenches are
excavated in soil, the filling shall be done with earth on the sides and top of the
pipes in layers not exceeding 15 cms. Watered, rammed and consolidated taking
care that no damage lo the pipe of barrel shall be done with fine material such
as earth moorum  or pulverized decomposed rock according lo the availability at
site in the same manner as for plinth filing. The remaining filling shall be done
with rock filling or boulders not exceeding 15 cms mixed with fines available to
fill up voids, watered rammed and consolidated.

LEAD
Lead will be measured over the shortest practical route, not necessarily the route
actually taken for mechanical transport or carriage by animals.

CARRIAGE OF EARTH / SOIL

CARRIAGE BY MANUAL LABOUR SHALL BE RECKONED INUNITS OF 50
METRES

Carriages by animals and mechanical fransport shall be reckoned in one Km
unit. Distance of 0.5 Km or more shall be taken as 1 Km and distance of less
than 0.5 Km shall be ignored. However when the total lead is less than 0.5 Km
it will not be ignored but paid for separalely in successive stages of 50 metres
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subject to the condition thal the rate worked on this basis does not exceed the
rate for initial lead of 1 Km by mechanical transport.

LIFTS

The lift shall be measured from ground level and only obvious lift shall be paid
for i.e liits inherent in the lead due to ground slope shall not be paid for.

ANTI TERMITE TREATMENT
PRECONSTRUCITON ANTI TERMITE TREATMENT

CHEMICALS: The chemicals used for the soil treatment shall be any ene of the following

with the concentration shown against each:

Sl. No, CHEMICALS CONCENTRATION BY VOLUME
1 Chloropyrifos emulsitiable
Congentrate - 20 EC
(conforming to ISB944) 1%
2 Lindane 20 EC (Conforming to
1S 632) 1%

2122 The preconstruction anti termite shall be provided using approved chemicals

2123

2.124

2125

in water emulsion of specified concentralion said above, A complete chemical
barrier shall be provided on top surface of plinth filling, junction of wall and floor
on top of damp proof course (DPC) or masonry at the plinth level as per IS 6313
{part Hl) The chemicals said above of specified concentration shall be spread at
5 lits per sq mir on top surface of plinth filling, top of damp proof course and shall
be applied at the rate of one litre per linear metre length along the funclion of
wall and floor.

The barrier shall be complete and continuous inside the whole of the structure to
be protected. Each part of the area treated shall raceive the prescribed dosage
of chemical.

The treatment should start just prior to laying of concrete sub-base when the
chemical emulsion has been absorbed by the filled up soil for plinth. Treatment
should not be carried cut when it is raining or when the soil barriers shall not be
disturbed, Il by chance treated soil barriars are disturbed. If by chance treated soil
barriers are disturbed immediate steps shall be taken to restore the continuity and
completeness of barrier system.

PRECAUTIONS

2.12.5.1The chemicals used for antitermite trealment are poisanous and hazardous to

health. Theretore necessary safety precautions shall be taken in handling and
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use of the chemicals and emulgions. The containers should be stored carefully
so that it is well away from children and pets. They should be kept securely
closed. The chemicals used are highly inflammable due 1 the pressure avoided
during mixing. Care should be taken during the application of chemicals to see
that they are not allowed to contaminate wells or spring.

2.12.5.2 In view of the fact that the chemicals used are toxic and hazardous to health and

2.12.6

212.7

2128

that they may be carried to places of remote from the points of application by
water, which is a very etfective medium for their disposal, it is necessary to
ensure that the treatment is not carried out where rainwater or sub soil water
may gain access fo it and leach out and transport the chemicals. The trealment
should be restricted 1o be within the envelope created by the building walls and
“doe not go below the highest expected ground water level,

TERMITE PROOF COURSE IN DPC

a.  Damp proof course in the form of concrete in fevel with sub-base concrate
is proposed. Although this acts as an effective barrier impervious to termite
entry, the top surface of DPC should be treated at 5 litres per M2 immediataly
alter the course is laid and the concrete is green,

b.  If there is no provision for @ DPC the top surface of the masonry course just
below the level of plinth filling mentioned above should be scaked with the
chamical emulsion at the rate of 5 litres per sqmitr., of the surface. This
application should be carried out slowly to enable the masonry surface to
absorb the emulsion properly. Both steps {a) and (b) above help in creating
a barrier which is impervious to termite entry.

TREATMENT AT JUNCITON OF WALLS AND FLOOR

Roding shall be carried out along the junction of walls and earth filing at 15 em
intervals down to the bottom of plinth filing. Emulsion shall be sprayed along
the wall junction at 1 litre per lingar metre so thal it mixes intimately with the
broken up soil and seeps 1o the natural ground level, The disturbed earh is
then tamped back in place,

TREATMENT TO TOP SURFACE OF PLINTH FILLING

a.  After the earth filing is completed in the plinth area and before the rubble
packing or sub-grade is laid, the entire surface of the filled earth shall be
treated with the chemical emulsion at the rate of 5 litres per sqgm. Light
rodding may be carried oul in the soil surface to facilitate absorption saturation
of the soil with chemical emulsion.

b.  Fer buildings where construction has advanced already, for facility of
canstruction, the treatment could also be done effectively, over the case
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concrete (lean mix) under the floor taking care that the emulsion at the rate
ot 5 litres per sgm. soaks fully info the concrete.

SPRAYING EQUIPMENT

A pressure pump shall be used to carry out spraying operations to facilitate
uniform spraying and penetration of chemicals into the earth. The chemical,
concentration and dosage for horizontal and vertical surfaces are based on the
IS code of practice for Anti-termite measures in bultding. (15:6313 (pant 1l)

2.12.10 MOUNT TREATMENT

If termite mounds are found within the plinth area, these should be destroyed by
means of insecticides in the form of water suspension or emulsion which should
be poured inte the mounds at several places afler breaking open the earthem,
structure and making holes with crowbars, The quanlity 1o be used will depend
upon the size of the mound. For a mound volume of about 1 cum, 4 litres of an
emulsion in water of one of the above chemicals may be used in the specified
concentration,

2.12.11 TREATMENT FOR EXPANSION JOINTS

Expansion joints at ground floor level are one of the biggest hazardous for
termite infestation. The soil beneaih these joints should receive special attention
when the treatment is carried out. This trealment should be supplemented by
treating Ihrough the expansion joint after the sub — grade has been laid at the
rate of 2 litres per linear meter.

2.1212 MESUREMENT FOR PAYMENT

2.12.12.1 In case of chemical application of DPC plinth filling below concrete sub-bases

of floars, plinth area covered by the building at ground level shall be the basis
for payments.

2.1213FREE SERVICE GUARANTEE

The contractor shall note that termite proofing work is subject io a free service
guarantee from the date of completion of the treatment. The contractor shall give
an under taking in writing to the effect that during the guaranlee period any
infestation of sub-terrain termites will be eradicated and necessary treatment
carried out to prevent the infestation, free of cost to the owners. The guarantee
shall allow a minimum pericd of:

a) 10 (ten) years far pre-construction treatmeant.

b) 5 (five) years for post construction treaiment.

38



2.12.14 Tenderers must ensure that the work will be got done through Professional pest

control operators. They should be member of National Pest Control Association
of USA, or Indian Pest Control Association. Any other recognized professional
body. They should fumish a list of termite. Control jobs carried out by them
successfully for Government Department, Statutory bodies or larger private
organizations to prove that they are capable of handling anti-termile work.

2.12.15B POST CONSTRUCTION ANTITERMITE TREATMENT

The treatment shall generally carried out conforming to 1S 6313 (part 3}

2.12.15.1 INSPECTION

The inlested structure should be inspected by EIC and determine the extent
of spread of termites, its routes of entry into building etc and decide mode of
treaiment.

212,16 EXTERMINATION OF TERMITE IN BUILDING

The operation shall be carried oul in a thorough manner, seeking the termites
in their hideouts such as ceilings, behind wooden panellings, inside electrical
wiring battens, conduils swilch boards and similar localions. Action should be
taken to inject chemicals at the required location such as the sail around the
building, treatment around oulside foundation, sail under floors, voids in masonry,
points of contact of wood work, treatment to wood work, treatment to electrical
fixtures etc,

21217 The chemicals, precautions, methodalogy of application etc shall be generally as
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2131
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described above under pra construction anti termite treatment.

MEASUREMENTS OF EARTHWORK

The length and breadth of excavation or filing shall be measured with a steel
tape correct to the nearest cm. The depth of cutting or height of filling shall be
measured, correct to Smm, by recording levels before the start of the wark and
after the complation of the work. The cubical contents shall be worked out to the
nearest two places of decimal in cubic metres.

In case the ground Is faidy uniform and where the site is not  required to be
leveled, the Engineer-in-charge may permit the measurements of depth of culting
or height of filling with steel fape, correct to the nearest cm. In case of borrow
pits, diagonal ridges, cross ridges or deadmen, the position of which shall be
fixed by the Engineer-in-charge, shall be left by the contractor to permit accurate
measurements being laken with steel tape on the completion of the work
Deduction of such ridges and deadmen shall be made from the measuremenis
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unless the same are required to be removed later on and earth so removed Is
utilized in the work. In the later case nothing extra will be paid for their removal
as subsequent operalion.

Where ordinary rock and hard rock is mixed, the measurement of the excavalion
shall be made as specified. The two kinds of rock shall be stacked separately
and measured In stacks. The net quantity of the two kinds of rocks shall be
arrived at by applying deduction of 50% to allow for voids in stacks. If the sum
of net quantity of two kinds of rocks exceeds the total quantity of the excavated
material, then the quantity for each type of rock shall be worked out from the total
quantity in the ratio of nel quantities in stack measurements of the two types of
rocks. It in the opinion of the Engineer-in-charge stacking is not feasible, the
quantity of ordinary and hard rock shall be worked out by means of cross sectional
measurements.

Where sail, ardinary rock and hard rock are mixed, the measurements for the
enlire excavation shall be made as specified. Excavated materials comprising
hard rock and ordinary rock shall be stacked separately. measured, and each
reduced by 50% to allow for voids to arrive al the quantity payable under hard
rock and ordinary rock. The difference between the entire excavation and the
sum of the quanlities payable under hard rock and ordinary rock. The difference
between the entire excavation and the sum of the quantities payable under hard
rock and ordinary rock shall be paid for as excavation in ordinary soil or hard soil
as the case may be.

Where it is not possible or convenient to measure the depth of cutling by recording
levels as specified, quanlity of excavation shall be worked out from filing. The
aclual measurements of the fill shall be calculated by taking levels of the original
ground before slan of the work after site clearance and after compaction of the
fill as specified and the quantity of earth work so computed shall be reduced by
10% in case of consolidated fills and by 5% in case the consolidalion is done by
heavy mechanical machinery to arrive at the net quantity of excavation far
paymant, Mo such deduction shall, however, be made in case of consolidation
heavy mechanical machinery at optimum moisture content or when the
cansolidated filling is in confined situations such as under floors.

Cutting of trees above 30 cm girth (measured at a height of 1m above ground
level) shall be measured in numbers according to the sizes given below.

Beyond 30 cm girth upto and including 60cm girth
Beyond 69cm girth upto and including 120 em girth
Beyond 120 cm girth upto and including 240 cm girth
Above 240 cm girh
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2.13.7 The measurement for earth work in foundation shall be done as stipulated above.
The excavation for foundation shall be done lo meet working space requirements
including battering, benching, stepping etc as per the codal requirements and as
detailed above based on site conditions. However for the measurement for payment
of sarth work in building foundation trenches, the width of foundation trench
shall be restricted to that of foundation concrete, leveling concrete and actual
depth shall be considered. Accordingly the contractor shall consider the cost of
excavation of working space requirements and refilling of the same in the rate
quoted by him for the restricted quantity of earth work said above duly loading
the rate appropriately. Mo extra shall be measured or paid on account of
working space/ baltering / benching etc in excavation for foundation in trenches
and refilling of the same.

2.13.8 Trenches for pipes, cables conduits shall be measured in running metres
correct to the nearest ¢m in stages of 1.5m depth and described separately as
under.

a) Pipes, cables, conducts efc not exceeding 75mm dia

b} Pipes cables, conducts elc exceeding 75mm dia but not exceeding 300 mm
dia.

c) Pipes, cables, conducts etc exceeding 300 mm dia.

Unless otherwise specified differently.

2.13.8.1Where two or more categories of each work are involved due to different
classificalion of soil within the same stage of trench depth or where the soll is
soft loose or slushy requiring increase in the width of trench or sloping sides or
showing trenches of pipes, cable conduits etc shall be measured in cubic meter.
Extra excavalion if any on account of collar / socket of pipes shall neither be
measured nor paid for separately.

2.13.8.1.1 In case of planking and shuttering following shall be measured separately
a) Depth not exceeding 1.5m.
b) Depth exceeding 1.5m in stages of 1.5m.
c)  Works in trenches.

d}  Areas- the description shall include use and waste of racking shores,Shafts,
walls, cess pits, manholes and the like.

e) Tightly driven close butt jointed sheeting as in the case of running sand
(deseription of item shall include packing of cavities behind sheeting.

) Planking and shutting required to be left permanently in position.
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2.14.2

2.14.3

2.14.4

2.14.5

RATES

Rates for earth work shall include the following uniess specified other wise
a) Excavation and depositing excavaled materials as specified.

b) Handiing ol antiquities and useful materials.

¢} Protection as specified .

d) Sile clearance as specified .

e) Setling out and making prafiles as specified.

fi ~ Forming (or leaving) deadmen or ‘Tell Tales' in borrow pits and other
removal after measurements.

g) Bailing out or pumping of rain water from excavations unless otherwise
specified.

h)  Initial lead of 50m and lift of 1.5m

i) Blasting operations for hard rock as specified,

No deductions shall be made from the rate if in the opinion of the Engineer-in-
charge, operations like handiing of anliuities and useful materials protective
display and caution signs site clearance setting out and marking profiles,
leaving / removing tell tales, bailing out water, initial lead and lift less than 50m
and 1.5m respeciively etc are not required to be caried cut on any account
whalsoever.

Rates for excavation in trenches for pipes, cables and like items If not specified
otherwise shall also include the cost of refilling and all other activilies described
in the detailed specifications.

In case of planking and shuttering rates shall include use and waste of all timbers
including fixing and subsequent removal.

RATE FOR WORK UNDER WATER IN MUD OR FOUL POSITION:

2.145.1The unit, namely, metre depth shall be the depth measured from the level of foul

position/sub soil water level and uplo the center of gravity of the cross sectional
area of excavation actually done in the conditions classified so. Meter depth shall
be reckoned correct 1o 0.1m, 0.05 or more shall be taken as 0.1m and less than
0.05m ignored. The extra percentage rate is applicable in respect of each item
but the measuremenis shall be limited only to the quantities of earth work actually
executed in the conditions classified as earth work excavation in foul condition /
position or excavation in walter as the case may be.
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2.14.5.2 In case earthwork in or under foul position is alse in or under water and / or
liquid mud, extra payment shall be admissible only for the earthwork actually
execuled in or under foul pesition. The excavation under such condition be
eithar of the two as per the pred.

2.14.5.3 Pumping or bailing out water met within excavations where envisaged and
specifically ordered In writing by the EIC for which provision for payment not
catered in earth work shall be measured separately and paid guantity of water
shall be recorded in kilolitres correct 1o two places of decimal. This payment
shall be in addition to the payment under respective items of earth work and
shall be admissible only when pumping or balling out waler has been specifically
ordered by the EIC in writing,

2.14.5.4 Unless otherwise specified planking and strutting or any other pratection work
done with the approval of the EIC to keep the trenches dry and / or lo save the
foundations against damage by erosion or rise in water level shall be measured
and paid for separately,

2.14.5.5 Balling or pumping out water accumulated in excavation, due to rains is included
under respective items of earthwork and is not to be paid separately.
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CHAPTER 3
MORTARS

MATERIALS

WATER

Water used for mixing and curing shall be clean and free from injurious. Quantities
of alkalies, acid, oils, salts, sugar, organic matenals, vegetables growth or other
substances thal may be deleterious to bricks stones, concrete or steel. Potacle
water is generally considered satisfactory for mixing. The Ph value of water shall
be not less than 6. The following concenirations represenl the maximum
permissible values (of deleterious materials in waler).

a) Limits of Acidity: To neutralise 100 ml sample of water using phenol-
phthalein as an indicator. It should not require more than 5 mi of 0.02 normal
NaOH. The details of test shall be given in 1S:3025 (part 22)

b) Limits of Alkalinity: Te neuralise 100 ml sample of water, using mixed
indicalor, it should not require more than 25 ml of 0.02 normal H,S0,. The
details of tests shall be given i 1S:3025 (part 23).

c) Percentage of Solids: Maximum permissible limits of solids when tested
in accordance with 15:3025 shall be as under.

Crganic = 200 mgiitre

Inorganic = 3000 mglitre

Sulphates = 400 mg/itre

Chlorides « 500 mgfitre for RCC work and

2000 mgfltr for Concrete not conlaining
embedded steel

Suspended Matter < 2000 mg/itre

The physical and chemical properties of ground water shall be tested along
with soil investigation and it the water is not found conforming to the require-
ments of 1S:456:2000 it shall not be used on work, The tender documents
shall clearly specify that the contractors has lo arrange good gqualily waler
conforming to IS 456:2000 for construction indicating the source.
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Water found satisfactory for mixing is also suilable for curing. However, water
used for curing shall not produce any objectionable stain or unslightly deposit on
the surface. The presence of tannic acld of iron compounds in the water meant
for ¢uring is objectionable.

Sea water shall not be used for mixing or curing.

Water from each source shall be tested before the commencement of the work
and thereafter once in every three months till the completion of the work. In case
of ground waler, testing shall also he done for different points of draw down.
Water from each source shall be got tested during the dry season before monsoon
and again after monsoon.

CEMENT

The cement used shall be any of the following and the type selected should be
appropriale for the intended use.

a) 33 grade ordinary Portland cement conforming to 15:269

b} 43 grade ordinary Porlland cement conforming to 1S:8112

¢} 53 grade ordinary Portland cement conforming to 15:12269

d)  Rapid hardening Portland cement conforming to 1S:8401

@) Portland Slag cement conforming to 15:455

f)  Poriland pozzolona cement (Flyash based) conforming to 15:1483 (pan 1)

g) Portland pozzalona cement (Calcined clay based) confirming to 1S:1489
(part 2)

h)  Hydrophobic cement conforming to 15:8403
i) Low heat Porlland cement confarming to 15:12600
i} Sulphate resisting Portland cement conforming to 1S:12330

Different types of cement shall not be mixed logether, In case more than one
type of cements is used in any work, a record shall be kept showing the location
and the types of cement used.

CAUTION IN USE OF CEMENT GRADE 53 IN CONSTRUCTION: In case of
grade 33 cement, the gain strength will continue beyond 28" day because of
early gain, gain of strength of other cements do nat increase much beyond
28" day. In addition, because of the faster hydration process, the concteie also
releases heat of hydration at a much faster rate initially and release of heat is
the highest in case of grade 53. The heal of hydration being higher, the
chances of Micro - cracking of concrete is much greater. Thus, during initial
setting period of concrete, the higher heat of hydration can lead to damaging
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micro-cracking within the concrete which may not be visible at surface. This
cracking is different from shrinkage conditions.

The situation can be worse when we tend to increase the quantily of the cemant
in concrete with a beliel that such increases are better for both sirength and
durability of concrete. Thus, it is very essential 1o be forewarned thal the higher
grade cement specially grade 53 should be used only where such use is warranted
for making higher strength concrete and also where good Quality Assurance
measures are in place, by which proper precautions are taken to relieve the
higher heat of hydration through chilling of aggregates or Dy proper curing of
concrete. Instances have come to notice where higher grade cement is being
used even for low strength concrete, as mortar or even for plastering. This can
lead lo unnecessary cracking of concrete / surfaces.

Another issue to be cautioned against is the tendency of the manufaciurers 1o
project grade 53 cement as a stronger cement, whereas grade 33 or 43 are
enough to produce the concrete of desired characteristic strength. The scenario
of method production of cement by various manufacturers should also be kept in
mind while ordering varous grades of cement, The ability to produce cements of
various fineness get lixed by the machinery installed by the manulacturers, and
thus the ability to produce various grades of cement by a particular manufacturer
also get limited. Whereas tendency today is to supply the consumer what he
orders for by the manufacturers by simply stamping such grades on the bags.
Thus, it is often observed thal cement bags marked as grade 33 or 43 may
really be containing cements of much higher grads.

COMPRESSIVE STRENGTH

Compressive strength requirement of each type of cement lor varicus grades
when tested in accordance with 15:4031 (part 6) shall be as under:

! sSAMPLE STRENGTH IN N/mm2 - NOT LESS THAN FOR
Age @ test Gr.32 Gr.a3 Gr.53
72+ 1 hrs 16 23 27
168 +2 hrs 22 a3 37
B72 =4 hrs 33 43 53

SETTING TIME: Seiting time of cement of any type or any grade when tested by
Vicat apparatus method described in 1S:4031 shall conform lo the following
requirgment.

a) Initial selling time: Not less than 30 Minutes.

by  Final setting time: Not more than 600 Minutes.
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3.1.2.8

SUPPLY: The cement shall be packed in jute sacking bags conforming to
18:2580, double hessian bituminised (CRI Type) or woven HDPE conforming to
1S:11652. Woven polypropylene conforming te 1S:11653, Jute synthetic union
canforming to 1S:12174, or any other approved composite bags bearing the
manufacturers name or his registered trade mark if any, and grade and type of
cement.

Even delivery of cement shall be accompanied by a producers certificate
confirming that the supplied cement conforms to relevant specifications. These
cerilicates shall be endorsed to the Engineer In-charge for his records.

Every consignment of cement must have idenfification marks on packages
indicating date of manufacture and grade and type of cement.

STACKING AND STORAGE: Cemenl in bags be stored and stacked in a shed
which s dry, leakproof and as moisture proof as possible, Flooring of the shed
shall consists of two layers of dry brick laid on well consolidated earth to avoid
contact of cement bags with Ihe floor. Stacking shall be done about 150 lo 200
mm clear above the floor using wooden planks. Cement bags shall be stacked
atleast 450mm clear off the walls and in rows of two bags leaving a space of
atleast 600mm between two consecutive rows. In each row the cement bags
shall be kept close together so as to reduce air circulation. Stacking shall not
be more than 10 bags high to aveid lumping under pressure. In stacks more than
8 bags high, the cement bags shail be arranged in header and stretcher fashian
i.e alternately lengthwise and crosswise so as to fie the stacks together and
minimize the danger of 1opling over.

Ditferent types of cement shall be stacked and stored separately,

Cement bags shall be stacked in a manner to facilitate their removal and use in
the arder in which they are recaived.

Storage of cement at work site shall be at contraclors' expense and risks. Any
damages occurring to cement due to faulty starage in contractors’ shed or on
account of negligence on his part shall be the liability to the contractor.

STRENGTH ALTERATION DUE TO STORAGE

Cement stored for long periods, loose strength. Hence storing of cement for long
periods shall be avoided. It is always advisable to gel the sample of stored
cement tested in recognized laboratory to ascertain whether the setting proparties
and strength have been seriously affected?

PRECAUTIONS TO BE TAKEN WHILE STORING CEMENT

Do not put godown into use immediately atter construction. Allow a
reasonable time for the interior to dry completely.

48



313
3131

3132

3133

*  Cement bags should not be piled against walls. A space of atleast 450mm
should be left.

*  Even in the godown with conerete fioor cement should be stocked free
from floor over wooden plank or like arrangement to ensure gap of atleast
200 mm between cement bags and floor top.

Gy While stacking cement exira care should be taken not to lgave much gap
beiween the bags to avoid scope for free air circulation between bags.

In case of pile stacking, the cement bags shall be arranged in header and
stretcher fashion so that pile remains tied togethar, Maximum height of the
pile should not be more than 10 bags. Maximum widih should not be more
than 3m.

LIME

Lime used shall conform to 15:712 Building limes are classilied as lollows:

Class A « Eminently hydraulic lime used for structural purposes.
Class B« Semi Hydraulic ime used for masonry mortars

Class C e« Fat lime used lor finishing coat in plastering, white washing etc,
and addition of pozzolanic material for Masonry Mortar

Class D = Magnesium lime used for finishing coat in plastering, white washing
ete.
Class E « Kankar lime used for masonry mortars.

QUICK LIME: Quick lime shall be supplied in the form of lumps and not in
powder. Soon after delivery lump lime shall be separated from powder and all
under burnt / over burnt lumps and the powder remaved, Quick lime shall not be
used directly in the work and shall invariably be slaked and converted to lime
putty before use.

HYDRATED LIME: Hydrated lime shall be in the form of a fine powder. It shall
be supplied in suitable containers such as jute bags lined with water proofing
membrane. The bags shall bear marking indicating the class of lime, net weight,
date of manufacture and the brand name. It shall be used within 4 months of its
date of manufacture.

STORAGE: Lime shall be stored in weather proof sheds. Hydrated lime shall be stored

in the same manner as cement. Lime which has been damaged by moisture or
air — slaking shall not be used. All damaged and rejected lime shall be remaved
from the site of work forthwith.

TESTING: Chemical and physical requirements of building limes are as per relevant IS.

Laboralory tests shall be caried out to check the quality of lime 1o be used.
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FINE AGGREGATE

Aggregate most of which passes through 4.75 mm IS sieve is known as fine
aggregate. Fine aggregate shall consist of natural sand, crushed stone sand or
crushed gravel sand stone dust or marble dust, fly ash and surkhi (crushed brick
and cinder) conforming to 1S:2686. It shall be hard, durable, chemically inert,
clean and free from adherent coatings, organic matter etc, and shall not contain
any appreciable amount of clay balls or pellets and harmful impurities eg. lron
pyrites, alkalies, salts, coal, mica, shale or similar laminated materials in such
form or in such guantities as to cause corrosion of metal or affect adversely the
hardening, the strength, the durability or the appearance of mortar, plaster or
concrete. The sum of the percentages of all deleterious materials shall not exceed
5%. Fine aggregate must be checked for organic impurities such as decayed
vegetation humps, coal dust etc in accordance with the procedure prescribed in
Appendix A of Chapter 3.

SILT CONTENT: The maximum quantity of silt in sand as determined by the
method prescribed in appendix D of Chapter 3 shall not exceed 8%.

Fine aggregate containing more than allowable percentage of silt shall be washed
50 as to bring the silt cantent within allowable limits for which nothing extra shall
be paid.

GRADING

On the basis of particle size, fine aggregate is graded into four zones. The grading
when determined in accordance with the procedure prescribed in Appendix B of
chapter 3 shall be within the limits given in Table 1 below. Where the grading
falls outside the limits of any particular grading zone of sieves, other than 600
micron IS sieve, by a total amount not exceeding 5 percent, it shall be regarded
as falling within that grading zone.

TABLE 1
IS SIEVE PERCENTAGE PASSING FOR
GRADING | GRADING | GRADING | GRADING
ZONE 1 ZONE-I | ZONEW | ZONE IV
10mm 100 100 100 100
4.75mm 90-100 |  90-100 90-100 | 95100 |
23mm | 6005 75-100 85-100 95-100
1.18mm 30-70 55-80 . 75-100 90-100
| 600 microns |  15-34 3559 | 6079 80-100
300 microns | 5-20 8-30 12-40 1550
150 microns 0-10 0-10 0-10 IJ-—15
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Note 1 :

Note 2 :

Note 3 :

Note 4

For crushed stones sands, the permissible Tmit on 150 micron sleve s
increased to 20 percent. This does not affect the 5 percent allowance permitted
in 3.1.4.4{e) (1) applying to other siaves.

Allowance of 5% permitted in 3.1.4.4 (e) (1) can be split up, for example it
could be 1% on each of three sieves and 2% on another or 4% on one sieve
and 1% on another.

Fine aggregate conforming to Grading Zone IV shall not be used in reinforced
cement concrete unless tests have been made to ascertain the suitability of
proposed mix proportions.

Sand requiring use for mortar for plaster work shall conform to 18:1542 and
for masonry work shall conform t [S:2116,

3.1.4.4 Type and grading of fine aggregale to be used shall be specified. It shall be
coarse sand, fine sand, stone dust, or marble dust, fly ash and surkhi, Use of
sea sand shall not be allowed, unless otherwise specified.

3.1.45

a)

¢l

d)

e)

Coarse sand shall be genarally river sand. It shall be clean, sharp, angular,
gritty ta touch and composed of hard silicious material. Its grading shall fall
within the limits of grading zone 1, I, Il of Table 1.

Fine sand shall be either river sand or pit sand or a combination of the twa.
its grading shall tall within the limits of Grading Zone |V of Table 1.

Stone dust shall be obtained by crushing hard stones or gravel. lis grading
shall fall within the limits of grading zone |, I, Il or Table 1.

Marble dust shall be obtained by crushing marble. Ils grading shall fall
within the limits of grading zone IV of Table 1.

Sand for Masonry Morlar and for Plaster: Sand shall consists of nalural
sand, erushed stone sand ar crushed gravel sand or a combination of any
of these. Sand shall be hard, durable, clean and free from adherent coatings
and organic matter and shall not contain the amount of clay, silt and fine
dust more than specified as under.

DELETERIOUS MATERIALS: Sand shall not contain any harmful impurities
such as iron, pyrites, alkalis, salts, coal or ofher organic impurities, mica, shale
or similar laminated materials, soft fragments, sea shale in such form or in
such quantities as to affect adversely the hardening, sirength or durabllity of the
mortar.

The maximum guantities of clay, fine silt, fine dust and organic impurilies in the
sand shall not exceed the following limits:
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1 Clay, fine silt and fine dust when
determined in accordance with
15:23286 (part I1) in natural sand or
crushed gravel sand and crushed
stone sand = Mot more than 5% by mass

2 Organic impurities when determined = Colour of the liquid shall be lighter
in accordance with 15:2386 (part II) than indicated by the standard
specified in 1S:2386 (part 1).

Grading of sand for use in masonry mortar shall be conforming to 15:2116
(Table 2 below) Grading of sand for use in plaster shall be conforming 1o 1S:1542
(Table 3 below):

TABLE 2
GRADING OF SAND FOR USE IN MASONRY MORTAR AS PER IS:2116-1980
(s siEvE PERCENTAGE REF TO METHOD
DESIGNATION | PASSING BY MASS OF TEST
[ 4750M 100 '
2.36 MM 90-100
1.18 MM 70-100 15:2386 (PART I)
600 MICRON 40-100
300 MICRON 5-70 I
150 MICRON 0-15 'l
TABLE 3
GRADING OF SAND FOR USE IN PLASTER AS PER IS:1562
IS SIEVE DESIGNATION | PERCENTAGE PASSING
10 MM 160
4.75 MM 95-100
2.38MM 95-100
1.18MM 90-100
600 MICRON 80-100
300 MICRON 2065
150 MICRON 0-15




Mote : For crushed stone sands, lhe permissible limit on 150 micron IS Sieve

3.1.48

3.1.4.7

3.1.4.8
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is increased to 20%. This does not affect the 5% allowance 15:2386 (par 1-
1983).

BULKING: Fine aggregale, when dry or saturated, has almost the same volume
but dampness causes increase in volume. In case fine aggregate is damp at the
time of propartioning the ingredients for mortars or concrete, its quantity shall be
increased suitably to allow for bulkage, which shall be determined by the method
prescribed in Appendix ‘D" of Chapter 3. Table 4 gives the relation between
moislure content and percentage of bulking for guidance only.

TABLE 4
MOISTURE CONTENT % AGE | BULKING %AGE
[BY VOLUME]
2 15
3 20 "
a 25
| 5 30 |

STACKING: Fine aggregate shall be so stacked as to prevent dust and fareign
matter getting mixed up with it as far as praclically possible.

MEASUREMENTS: As the fine aggregate bulks to a substantial extent when
partially wet, measurement shall be taken when the stacks are dry or appropriate
allowance made for bulking.

FLY ASH: Fly ash is a finely divided residue resulting from the combustion of
pulverized coal in boilers. Fly ash used shall be as per 1S:3812. It shall be clean
and free from any contamination of bottom ash, grit or small pieces of pebbles.
Fly ash covered in this part is meant for use as a parl replacement of fine agaregale
in morar with a view to improve grading and lo make uses of its pozzolanic
properties.

Fly ash shall be supplied in the following grades corresponding 1o the properties
spacified.

Sl¥ GRADE DESIGNATION GENERAL USE

1 Grade | - For incorporation in cement morar
and concrete and in lime pozzolana
mixtures, and for manufacture of
Portland pozzolana cement.

2 Grade Il - For incorporation in cement morlar
and concrete and lime pozzolana
mixture,
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Note :

3.1.51

3152

3153

3154

316

It 15 obligatory on the part of supplier / manufacture that the fiy ash conforms
to the requirement mutually agreed upon and shall furnish a cerfificate to this
effect to the purchaser or his representative.

STACKING: Fly ash shall be protected from dint collecting on it.

MEASURMENTS: Fly ash shall be measured in regular stacks in cubic meters.
Alernatively it may also be measured by weight when supplied in bags.
PREPARATION OF MORTARS AND ITS GRADE

Grade of Masonry Mortar

*  The grade of masonry montar will be defined by its compressive sirength in
N/mm? at the age of 28 days as determined by the standard procedure
detailed in 1S:2250.

" For detail of grades and criteria for selection on masonry martar, see Appendix
E of Chapter 3.

For proportioning the ingredients by volume, the conversion of weight into volume
shall be made on the following basis.

a  Dry hydrated lime = 700 kglcum

b Burmnt clay pozzolane = 860 Kg/cum

¢ Lime Pozzolana mixiure < 770 Kg/cum

d Coarse sand (dry) w1280 kgfoum

e Fine sand (dry) = 1600 kgfeum

f Fly ash = 530 Kg/cum

For details of grades and criteria for selection of Masonry Mortars see
Appendix 'E' of Chapter 3.

M SAND

The sand manufactured by mechanically crushing granite rock at factory is known
as M sand (Manufactured Sand) It shall be clean, hard, durable, chemically
inert, free from any coating, organic matter, hammful impurities, deleterious
materials, excess fines etc and shall be similar to river / pit sand in all aspects
including shape, gradation, strength etc and shall pass relevant laboratory
tests. This may be used in concrete and morar subject to conforming lo
relevant requirements of IS stipulations for fine aggregate in all aspects as at
para 3.1.4 and its sub paras above.
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3.2
3.21

MORTAR

CEMENT MORTAR

322 This shall be prepared by mixing cement and sand with or without the

3.21.2

3213

3214

3215

322
3.221

addition of pozzolana in specified proportions as per Appendix E.

PROPORTIONING: Cement bag weighling 50 Kg shall be taken as 0.035 cubic
melre. Other ingredients in specified proportion shall be measured using
boxes of size 40 x 35 x 25 em. Sand shall be measured on the basis of its dry
volume.

MIXING: The mixing of mortar shall be done in mechanical mixers operated
manually or by power as decided by Engineer-in-charge. The Enginear-in-
charge may, however, permit hand mixing at his discretion taking Into account
\he nature, magnilude and location of the work and practicability of the use of
mechanica! mixers is not feasible. In cases, where mechanical mixers are not to
be used, the contractor shall take permission of the Engineer-in-charge in writing
belare the commencement of work.

HAND MIXING: The measured quantity of sand shall be leveled on a clean
masonry platform and cement bags emptied on top. The cement and sand shall
be thoroughly mixed dry by being tumed over and over, backwards and forwards,
several times till the mixture is of a uniform colour. The quantity of dry mix which
can be used within 30 minutes shall then be mixed in a masonry trough with just
sufficient quantity of water to bring the mortar to a stiff paste of necessary working
consistency.

PRECAUTIONS: Mortar shall be used as soon as possible after mixing and
befare it begins to set and in any case within half an hour, after the water is
added to the dry mixture.

CEMENT LIME MORTAR

This shall be prepared by mixing cement, lime putty / dehydrated lime powder
and sand in specilied proportions. Mixing shall be done in & mechanical mixer
operated manually or by power as decided by Engineer-in-charge. The
Engineer-in-charge may, however, permit hand mixing at his discretion, taking
info account the nature, magnitude and location of the work and practicability
of the use of mechanical mixers or where ilem involving small quantiies are
to be done or if in his opinion the use of mechanical mixer is not feasible. In
case, where mechanical mixers are not to be used, the contraclor shall take
permission of the Engineer-in-charge in wriling before the commencemant of the
work.
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3222

3223

3224

3225

3.226

3.23
32341

3232

PROPORTIONING: Cement, lime putty / dehydrated lime and sand shall be taken
in specified proportions. Cement bag weighing 50 Kg shall be taken as 0.035
cubic metre. Other ingredients in specified propartion shall be measured using
boxes of size 40,35, 25 cms. Sand shall be measured on the basis of ils dry
volume.

MIXING AND GRINDING

MECHANICAL MIXING: Lime putty and sand shall be mixed and ground in the
manner described before mixing the same with cement. In case where factory
made dehydrated lime powder is used, prier grinding of lime and sand is not
necessary, In that case mixing may be done in one operation in mochanical
mixer. Only the quantity of this mixturs which could be used within two hours of
its mixing with cement, shall be taken out and mixed thoroughly with specified
quantity of cement in mechanical mixer.

HAND MIXING: Cement and sand shall be mixed dry thoroughly on clean and
walter tight masonry platforms or troughs. Lime Putty shall be mixed with water
to make milk of lime, which shall be added to the mixture of cement and sand.
The mixture shall be kneaded back and forth for about 10 minutas with addition
of milk of lime to obtain morar of workable consistency.

PRECAUTIONS: Mortar shall be used as soon as possible after mixing and
maximum with in twe hours. Mortar unused for more than two hours shall be
rejected and removed from the site of work. Mixture of lime putty and sand can
be kept for 72 hours of preparation of lime cement mortar in respect of Class ‘B’
and 'C' lime and for six hours in case of Class ‘A’ ime provided it is kept damp
and not allowed to dry.

CEMENT FLY ASH SAND MORTAR

This shall be prepared by mixing cement, flyash and sand in specified praportion
as Appendix G. Mixing shall be done in a mechanical mixer (operated manually
or by power) unless otherwise permitted by the Engineer-in-charge in writing.
The Engineer-in-charge may, however permit hand mixing at his discretion,
taking into account the nature, magnitude and location of the work and practicability
of the use of mechanical mixer or where items involving small quantities are to
be done or in his opinion the use of mechanical mixer is not feasible. In case,
where mechanical mixer is not to be used, the contracter shall take permission
of the Engineer-in-Charge in writing before the commencement of the work.

PROPORTIONING: Cement bag weighting 50 Kg shall be taken as 0.035 cubic
metre, Other ingredients in the specified proportions shall be measured using
boxes of suitable sizes. Sand and flyash shall be measured on Ihe basis of their
dry volume.



3233

3234

3235

32386

MIXING

MECHANICAL MIXING: sand and fly ash in the specified proportions shall be
mixed dry In a mixer and then the specified quantity of cement shall be added
and mixed dry thoroughly. Water shall then be added gradually and wet mixing
continued for alleast one minute. Water shall be just sufficient 10 bring the mortar
of the consistency of a warkable paste. Only the quantity of mortar which can be
used within 30 minutes of its mixing, shall be prepared at a lime.

HAND MIXING: The measured quantity of sand and flyash shall be mixed dry
on a clean masonry platform before adding specified quantity of cement 1o it.
The resulling mixture of cement, sand and flyash shall then be mixed thoroughly
being turned over and over, backward several times (il the mixture is of a
uniform colour, the quantity of dry mix which can be used within 30 minutes
shall then be mixed in a clean watertight masonry trough with just sufficient
guantity of water, lo bring the mortar to a stifl paste of necessary working
consistency.

PRECAUTIONS: shall be same as specified in 3.2.2.6

APPENDIX 'A’
TEST FOR ORGANIC IMPURITIES

The aggregate must also be checked for organic impurities such as decayed
vegetation humus, coal dusl etc.

What is called the colour test is reliable indicator of the presence of harmiul
organic matler in aggregate, except in the area where there are deposits of
lignite.

Fill a 350 mi clear glass medicine bottle upto 70 mi mark with a 3% solution
of caustic soda or sodium hydroxide. The sand is nexl added gradually
until the velume measured by the sand layer is 125ml. The volume is than
made uplo 200 mi by addition of more of solution. The bottle Is then
stoppered and shaken vigorously and allowed to stand for 24 hours. Al the
end of this period, the colour of the liquid will indicate whether the sand
contains a dangerous amount of organic matter. A colourless liquid indicates
a clear sand free from organic matter. A straw coloured solution indicates
some organic matter but not enough to be seriously objectionable. Darker
colour means that the sand contains injurious amounts and should not be
used unless it is washed, and a retest shows that it is satisfactory.

* Add 2 5ml of two percent solution of tannic acid in 10 percent alcohol, to
975 ml of three percent sodium hydroxide solution. Place In a 350 ml
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bottle, fix the stopper, shake vigorously and allow it to stand for 24 hours
before comparison with the solution above the sand.

Note: A three percent solution of caustic soda is made by dissolving 3 g of
sodium hydroxide in 100 mi of water, preferably distilled. The solution should
be kept in a glass of bottle tightly closed with a rubber stopper. Handling
sodium hydroxide with moist hands may result in serious burns. Care should
be taken not to spill the solution for its highly injurious 1o clothing, leather,
and other materials.

APPENDIX ‘B’
TEST FOR PARTICLE SIZE [SIEVE ANALYSIS]
APPARATUS: Perforated plate sieves of designation 10mm, 475mm and fine

mesh sieve of designation 2.36 mm, 1.18mm, 600 micron 300 micron and 150
micron should be used.

The balance or scale shall be such that it is readable and accurate to 0.1 percent
of the weight of the test sample.

SAMPLE: The weight of sample available shall not less than the weight given in
the table below. The sample of sieving shall be prepared from the larger sample

either by quartering or by means of sample divider:

TABLE SHOWING MINIMUM WEIGHT FOR SAMPLING

| MAXIMUM SIZE PRESENT IN MINIMUM WEIGHT OF SAMPLE
| SUBSTATIAL PROPORTIONS (MM) FOR ...... (KG)

i 10 05

475 02

* 236 0.1

TEST PROCEDURE

The sample shall be brought to an air-dry condition befere weighing and
sieving. This may be achieved either by drying it at room temperalure or by
heating at a temperature of 100 degree to 110 degree centigrade. The air dry
sample shall be weighed and sieved successively on the appropriate sieves
starting with the largest. Care shall be taken to ensure thal the sieves are clean
before use.
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Each sieve shall be shaken separately over a clean tray unlil not more than a
trace passes, but in any case lor a period of not less than two minutes. The
shaking shall be dane with a varied motion, backward and forwards, left to right,
circular clockwise and anti-clockwise, and with frequent jarring, so that the
malerials is kept moving over the sieve surfaces in frequently changing directions.
Materials shall not be forced through the sieve by hand pressure, bul on sieve
soarser than 20mm, placing of particles is permitted. Lumps of tine materials, if
present may be broken by genlly pressure with fingers against the side of the
sieve. Light brushing of under side of the sieve with a soft brush may be used
to clear the sieve openings.

Light brushing with a fine camel hair brush may be used on the 150 microns IS
sieve to prevent segregalion of powder and blinging of apertures. Stiff or wom
out brushed shall not be used for this purpose and pressure shall not be applied
to the surface of the sieve lo force particles through the mesh.

On completion of sieving the malerial retained on each sieve, together with any
‘ material cleaned from mesh, shall be weighed.

REPORTING OF RESULUTS

The rasults shall be calculated and reported as:

a) The cumulative percentage by weight of the total sample passing each of
the sieves, to the nearest whole number,

[OR]

b) The percentage by weight of the total sample passing one sieve and relained
on the next smaller sieve, to the nearest 0.1 percent.



APPENDIX ‘T
TEST FOR SILT CONTENT

The sand shall not contain mare than 8% of silt as determined by field test with
measuring cylinder. The meathod of determining silt contents by field test is given
below:

A sample of sand to be tested shall be placed without drying in a 200 ml measuring
cylinder. The volume of the samples shall be such that it fils the cylinder upto
100ml mark.

Clean water shall be added upto 150 ml mark. Dissolve a little salt in the water
im the proportion one teaspoon of half a litre. The mixture shall be shaken
vigorously, the last few shakes being sidewise direction to level off the sand the
contents allowed to settle for three hours.

The height of the silt visible as settled layer above the sand shall be expressed
as a percentage of the height of sand below. The sand conlaining more than the
above allowable percentage of silt, shall be washed so as to bring the silt contents
within allowed fimits.
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APPENDIX 'D
BULKING OF FINE AGGREGATE/SANDS [FIELD METHODS]

Two methads are suggested for determining the bulking of sand / fine aggregate.
The procedure may be suitably varied, if necessary. Bolh depend on the fact that
the volume of inundated sand / fine aggregate is the same it the sand / fine
aggregate were dry,

METHOD 1: Put sufficient quantity of sand loosely into a container until it is
about two — third full. Level the top of the sand and push a steel rule vertically
down through the sand at the middle to bottom. Measure the height, suppose
this Is X' cm empty the sand out of the container into another container where
none of it is lost. Half fill the first with water. Put back about half the sand and
rod it with a steel red, about 6mm in diameter so that the volume is reduced to
a minimum. Then add the remainder and level the top surface of the inundated
sand. Measure its depth at the middle with the steel rule, Suppose this is 'Y’
cm. The percentage of bulking of the sand due to moisture shall be calculated
from the formula.

Percantage bulking = (XY —1) X 100.

METHOD 2: In a 250ml measuring cylinder, pour the damp sand consolidated
it by stacking until it reaches the 200mi mark (x). Then fill the cylinder with the
water and stir the sand well (the water shall be sufficient to submerge Ihe
sand completely) it will be seen that the sand surface is now below its onginal
level, Suppose the surface is at the mark of Yem. The percentage of bulking of
sand due to moisture shall be calculated from the formula.

Percentage bulking = { X/Y - 1) X 100.
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APPENDIX ‘E’

CRITERIA FOR SELECTION OF MASONRY MORTARS

a. The selection of masonry mortars from durability consideration will have to
cover both the loading and expesure conditions of the masonry. The masanry
mortar shall generally be as specified in (b) to (g).

b. In case of masonry exposed frequently to rain and where there is further
protection by way of plastering or rendering or other finishes, the grade of
mortar shall not be less than MM 0.7 but preferably be of grade MM2. where
no protection is provided. The grade of montar for external walls shall not
be less than MM2.

¢. In case of load bearing internal walls, the grade of mortar shall preferably
by MMO.7 or more for high durability but in no case less than MM 0.5

d.  In case of masonry work in foundations laid below damp proof course, the
grade of morar for use in masonry shall be as specified below:

e.  Where sail has little moisture, masonry mortar of grade not less than MM 0.7
shall be used.

f. Where soil is very damp, masonry mortar of grade preferably MM2 or
more shall be used. Bul in no case shall the grade of mortar be less
than MM2.

g.  For masonry in building subject o vibration of machinery, the grade of mortar
shall not be less than MM3.

h.  For parapets, where the height is greater than thrice the thickness, the grade
of masonry mortar shall not be less than MM3. In case of low parapets the
grade of mortar shall be the same as used in the wall masonry.

I The grade of morar for bedding joints in masonry with large concrete blocks
shall not be less than MM3.



GRADE OF MASONRY MORTARS

COMPRES-
SL.# | GRADE MORTAR MIX (BY LOOSE VOLUME) SIVE
STRENGTH
28 DAYS
LIME
CEMENT  LIME |POZZOLANA|POZZOLANA| SAND
MIXTURE
1 2 3 4 5 6 T 8
Mimm2
1 MM 0-5 0 iBorE 0 0 3
2 0 i) Q {LP-T) 1.25 0.5 to 0.7
3 v} 1C OR D 1 o 2
4 MM 0-7 0 0 Q 1{LP-20) 15
5 \] 0 0 1 | 225
6 1 A ORD 0 0 12
7 1 0 0 0 8 0.7 TO15
a 1 [#] 0 0 10
9 MM1-5 o Q 0 1(LP 20} 1.25
10 0 [} 0 1(LP 40) 2
" 1 o 0 [ 7
12 1 0 0.4* 0 8.75 1.5TO 2
13 o 1A 0 1] 3
14 Mz 0 1A 1} o 2
15 0 1C OR D 3 0 o
16 1 2C0OR D a o 9
17 a 0 0 1{LP 20) 1 2TO 3
18 0 i} 0 1(LP 40) 1758
19 MM3 0 ICORD 2 0 0
1 1ICCR D 0 0 0
1 o 0 ] i1
0 1A 0 1] 1 3705
1 o 0.21" 1} 42
0 0 0 1(LP 40) 1.5
1 0 0.4* 0 75
1 Q 0 2(LP 20) 12
MMS 1 0TO % 0 o 4
B.C.D
OR E
1 ] 0 Q 5
0 1 ] 0 1 570758
1 D 0.4 0 6.25
1 0 0.4 0 5
MM 7.5 1 % CORD 0 0 3
1 %wCORD 0 0 45
1 a 0 0 4
11 1] 0.2 0 21 7.5 AND
1 1] o a 3 ABOVE
1 o 04 0 375
MM 7.5 1 4] 1} 1{LP-20) a

a3




Note | : A, B, C D & E denote the classes of limes lo be used (See 15:712-
1884 specification for building limes).

Note Il : The slrength values of lime mortar given in the table are after wet
grinding of lhe mortar ingredients.

Nole lll : The compressive sirength shall be determined in accordance with
the procedure given in 1S:2250-1961,

* Pozzolana of minimum lime reaclivity of 4N/mmg2
The ratio by volume corresponds approximately to cement pozzolana

ratio of 0:8:02 by weight. In this case, only erdinary Porfland cement
Is 1o be used,
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41
4.1

41.2

4121

CHAPTER 4
CONCRETE WORK

MATERIALS

Water, cemnent, lime, fine aggregate or sand, surkhi, cinder and fly ash shall be
as specified in Chapter 3 Mortar,

COARSE AGGREGATE

General: Aggregate most of which is retained on 4.75 mm. Sieve and contains
only as much fine material as is permitted in 15:383 for various sizes and grading
is known as coarse aggregale. Coarse aggregale shall be specified as stone
aggregate, gravel or brick aggregate and it shall be obtained from approved /
authorized sources.

a)

b)

c}

d)

STONE AGGREGATE: It shall consist of naturally occurring {uncrushed,
crushed or broken stones. It shall be hard, strong, dense, durable and clean.
It shall be free from veins, adherent coating injurious amounts of disintegrated
pleces, alkali, vegetable matter and other deleterious substances. It shall be
roughly cubical in shape. Flaky and elongated pieces shall be avoided.
Shall conform to 1S: 383 unless otherwise specified.

GRAVEL: It shall consist of naturally occurring (uncrushed, crushed or
broken) nver bed single or pit gravel. It shall be sound, hard and clean. It
shall be free from flal paricles of shales or similar laminated material,
powdered clay, silt, loam, adherent coatings, alkali, vegetable matter and
other deleterious substances. Pit gravel shall be washed if it contains soil
materials adhering to it. These shall conform to 1S:383 unless otherwise
specilied.

BRICK AGGREGATE: Brick aggregate shall be obtained by breaking well
burmt or over burnt dense brick/brick bats. They shall be homogeneous In
texture, roughly cubical in shape and clean. They shall be free from unburmt
clay particles, soluble salt, silt, adherent coaling of soil, vegetable matter
and other deleterious substances. Such aggregates should nol contain more
than ene percent of sulphates and should not absortr more than 10% of their
own mass of water, when used in cemenl concrete and 20% when used in
lime concrete. It shall conform to 15:306-1983 unless otherwise specified.

Light weight aggregates such as sintered fly ash aggregate may also be

used provided the Engineer-in-charge is satisfied with the data on the
properties of concrete made with them.
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4122

41.23

DELETERIOQUS MATERIAL: Coarse aggregate shall not contain any deleterious
material, such as pyrites coal, lignite, mica, shale or similar laminated material,
clay, alkali, soft fragments, sea shells and organic impurilies in such quantity as
to alfect the strength or durability of the concrete. Coarse aggregate to be used
for reinforced cement concrete shall not contain any material liable to attack the
steel reinforcement. Aggregates which are chemically reactive with alkalies of
cement shall not be used. The maximum quantity of deleterious material shall
not be more than five percent of the weight of coarse aggregate when determined
in accordance with 15:2386(1).

SIZE AND GRADING

i}  Stone aggregate and gravel: It shall be sither graded or single sized as
specified. Nominal size and grading shall be as under:

i.  MNominal sizes of graded stone aggregate or gravel shall be 40, 20, 16
or 12.5 mm as specified. For any one of the nominal sizes, the proportion
of other sizes shall be in accordance with Table 1.

TABLE 1

GRADED STONE AGGREGATE OR GRAVEL

IS SIEVE PERCENTAGE PASSING (BY WEIGHT)
FOR NOMINAL SIZE OF
DESIGNATION 40MM 20MM ! 16MM 12.5MM
75mm 100 - - =
37.5mm 95 to 100 100 - -
19mm 01070 | 95to 100 100 - ?
16mm = - 95-100 100
11.2mm - = - 90-100
9.5mm 10 to 36 25 to 55 30 to 70 40-85
4.75mm 0I5 01010 | 0to 10 | Oto 10

b) MNominal sizes of single sized stone aggregate or gravel shall be
63,40,20,16,12.5 or 10mm as specified. For any one of the normal size, the

proportion of olher sizes shall be in accordance with Table 2.
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TABLE 2
SINGLE SIZED (UNGRADED) STONE AGGREGATE OR GRAVEL]

IS SIEVE PERCENTAGE PASSING (BY WEIGHT) FOR NOMINAL
SIZE OF ]
DESIGNATION 40MM [ 20MM 16MM | 125MM | 1omm
83mm 100 - - - 1 -
40mm 85-100 100 - - -
20mm | 0-25 85-100 100 - -
16mm - - 85-100 100 -
12.6mm - - - 85-100 100
10mm 0-5 0-20 0-20 0-20 85-100
4,75mm - 0.5 0-5 0-5 0-20
2.36mm - - - | - 0-5 |

c} When stone aggregale or gravel brought 1o site is single sized (ungraded),
it shall be mixed with single sizes aggregate of different sizes in the proportion
to be determined by field lests to obtain graded aggregate of specified nominal
size. For the required nominal size, the proportion of other sizes in mixed
aggregate shall be in accordance with Table 1. Recommended proportions
by volume for mixing of different sizes of single size (ungraded) aggregate
to abtain the required nominal size of graded aggregate are given in Table 3.

TABLE 3
SINGLE SIZED (UNGRADED) STONE AGGREGATE OR GRAVEL

CEMENT | NOMINAL SIZE PARTS OF SINGLE SIZE AGGREGATE
CONCRETE | OF GRADED OF SIZE
AGGREGATE
I REQUIRED
SOMM_| 40MM | 20MM [ 12.5MM_| 10MM
1:6:12 63 g - g2 | - -
1:6:12 40 - 9 3 - -
83 7% = 2% - =
1:5:10 40 - T 2% - -
1:4:8 83 B - 2 = -
1:4:8 40 - [:] 2 - -
1:3:6 63 4% - 1% - —
1:.3:6 40 - L] 14 - -
1:3.6 20 - - 4 - 1
1:2:4 40 - 2% 1 - %
| 124 20 - 3 - 1
1:24 12.5 - - | - 3 1
1:1%:3 20 0 0o | 2 - 1
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Note : The proportion indicated in table 3 above are by volume when
considered necessary, these proportions may be varied marginally by
Engineer-in-charge alter making sieve analysis of aggregate brought to site
for obtaining required graded aggregate. No adjusiments in rate shall be
made for any variation in the proportions so ordered by the Engineer-
in-charge. If single size coarse aggregate are not premixed at site to obtain
the graded coarse agaregale required for the mix the volume of single size
aggregate required for the mix shall be suitably increased to account for
reduction in total volume at the site of mixing.

BRICK AGGREGATE: Nominal size of brick aggregate shall be 40mm and
its grading shall be as specified in Table 4.

TABLE 4
BRICK AGGREGATE

IS Sieve Percentage passing
Designatioin {By Weight)
75 mm 100
37.5mm 95-100
20mm 45-100
4.75mm 0-5

4.12.4 STACKING: Aggregate shall be stacked on a hard, dry and level palch of ground.
When stack piling, the aggregate shall not form pyramids resulting in segregation
of differant sized matenals. |l shall be slacked separately according to nominal
size of coarse aggregate. Stacking shall be done in regular stacks of height not
exceeding 100 cm.

4.1.2.5 TESTING: Coarse aggregate shall be tested for the followings (as per 15:2386);

a)
b)
)
d)

Determination of particle size and shape
Estimation of organic impurities (As per 1S:2386 part I
Surface moisture

Determination of 10% fine value

4.1.2.6 MEASUREMENTS: The aggregates shall be measured in stacks and paid lor
after making a deduction of 7.5% of the gross measurements of stacks in respect
of aggregates of nominal size 40mm and above. Unless otherwise specified no
deduction from the gross measurements of stocks is lo be made In respect of
aggregates of nominal size below 40 mm.
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41.3 CHEMICAL ADMISTURES

When required, admixtures of approved quality shall be mixed with concrete, as
specilied. The admixlures shall conform to 15:9103.

4131 Admixures may be any one of the following classes for use in concrete:
a) Water-reducing Admixlures
b) Retarding Adrmixtures
c) Accelerating Admixtures
d) Water reducing and retarding Admixtures
e) Water reducing and accelerating Admixtures
f)  Permeability reducing (water proofing) Admixtures,
4.1.3.2 Liquid admixtures: Admixtures Introduced into the concrete as liquids generally
fall into the following categories:
aj  Air entraining
by Water reducing
c) Water reducing retarders
d) Retarders
@) Water reducing acceleralors
fi  Accelerators

4.1.3.3 Dosage of these admixtures may vary according to manufacturers specilication.

4134 Two or more admixtures may not be compatible in the same solution. It 1s
therefore mandatory that when two admixture manufactured by the same
manufacturer is being used simultansously; the manufacturer shall cartify their
compatibility. In case the two or more admixtures are produced by different
manufacturers, then, before their use in concrate, test shall be perfomed by the
manufacturer lo establish their compatibility, all such test reports shall be furnished
to the Engineer-in-Charge for his approval before their use in concrete.

4.1.3.5 Some admixtures may be in the form of powder, particle ar high concentration
liquids which may require mixing with water prior to dosing. Under these
conditions water in solution shall be considered as part of total water content in
the batch in order to maintain the water- cement ratio.

41.36 Admixture manufacturer's recommendation shall be carefully followed so as lo
ansure complete solution of the product or to prapare a standard solution of
uniform strength for easier use.



4.1.3.7 Certain admixiures may contain significant amounts of finely divided insoluble
materials or active ingredients which may or may not be readily soluble. It is
essential for such admixtures that precautions are taken to ensure that these
constituents are kept in a state of uniform suspension before aclual balching.
Then refatively small amounts of powered admixtures are to be used directly,
these shall be pre-blended with cement .

4.1.3.8 Admixtures are seld under various tfrade names and may be in the form of liquids
or powders. The proprietary name and the net quantity of content shall be clearly
indicated in each package or conlainer of admixiures. The admixtures shall be
uniform within each batch and uniform between all batches.

4.1.3.9 No admixtures shall be accepted for use in concrete unless these are tested in
accordance with 1.5 9103 and the test results are approved by the Engineer-in-
tharge.

4.1.3.10 Following shall be kept in view while admixtures are used in concrete :

a)

b)

<)

d)

e)

The admixture shall comply with IS 9103. Previous experience, data and
also manufacturers specification for the material should be considersd in
relation to the likely standards of supervision and workmanship to the work
being specified.

Admixture should not impair durability of concrete nor combine with
constituent to form harmful compounds nor increase the risk of corrosion of
reinforcement.

The workability, compressive strength and the slump loss of concrete with
and without use of admixture shall be eslablished during the trail mixes
before use of admixtures.

The relative density of liguid admixture shall be checked for each
drum containing admixtures and compared with specified value before
acceplance.

The chloride content of admixture shall be independently tested for each
batch before acceptancs.

If two or more admixtures are used simultaneously in the same concrete mix
data should be obtained to assess their interaction and ensure their
compalibility.

4.2 CEMENT CONCRETE

421 The concrele shall be in grade designated as under:
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TABLE 5
GRADES OF CONCRETE

GROUP GRADE SPECIFIED CHARACTERISTIC |
DESIGNATION COMPRESSIVE STRENGTH OF 150MM
CUBE AT 28 DAYS IN N/MM?

(1) 2 (3)
Ordinary M10 10
Concrete M15 15
M20 20
Standard M25 25
Concrete M30 30

M3s 35 ,
M40 40
M45 45
M50 50
M55 55
High M6D 60
' Srre;ngtn M85 65
Concrete M70 70
M75 75
M80 80

Notes:

i} In the designation of concrete mix M refers to the mix and the number to the
specified compressive strength of 150mm size cube at 28 days, expressed
in N/mm?.

ii) For concrete of compressive strength greater than M55, design parameters
given in the standard may not be applicable and the values may be obtained
from specialized literatures and experimental rasult.

4.21.1 The characteristic strength is defined as the strength of material below which not
more than 5 percent of the test results ara expected to fall.
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TABLE &
MINIMUM CEMENT CONTENT, MAXIMUM WATER CEMENT RATIO AND

MINIMUM GRADE OF CONCRETE FOR DIFFERENT EXPOSURES WITH
NORMAL WEIGHT AGGREGATES OF 20MM NOMINAL MAXIMUM SIZE

(CLAUSES 4.2.1.1)

SI.# | Expo- Plain concrete Reinforced concrete
sure
Minimum | Maximum | Minimum | Minimum | Maximum | Minimum
cement | free waler | grade of | cement | free waler grade
content cament concrete  content cament of
kg/m? ratio kg/m? ratlo concrete
1 |2 3 4 5 6 7 8
1 Mitd 220 0.0 - 300 0.55 M20
2 Moderate 240 0.60 M15 3200 0.50 25
3 | Severe 250 0.50 M20 320 0.45 Mao
4 Very
Severe 260 045 mag 340 0.45 M35
5 | Extrame 280 0.40 M25 30 | 040 | M40
Notes:

1. Cement conten! prescribed in this table s irrespective of the grades of
cement. The additions such as fly or ground granulated blast furnance
slag may be taken into accounl in the concrete composition with respect
to the cement content and water cemenl ratio if the stability is established
and as leng as the maximum amount taken into account do not exceed the
limit of pozzolona and slag specified in 15:1489 (part 1) and 15:455

respectively.

2. Minimum grade for plain concrete under mild exposure condition is not

specified.

3. The above minimum cement contenl and maximum water cement ratio
apply only to 20 mm nominal maximum size aggregate. For other size

aggregate, these should be changed as per table & of 15:456:2000.

4. The minimum grade of concrete for plain and reinforced concrete shall be

as per Table 6.

5. Adjustments to minimum cemenl contents for aggregates other than 20mm

nominal minimum size.

72




[ NOMINAL MAXIMUM | ADJUSTMENTS TO MINIMUM
Sl4 | AGGREGATE SIZE CEMENT CONTENTS IN
MM KG/CUM
1 10 + 40
I 20 0 o)
M 40 ' -30

4,212 Concrete of grades lower than those given in Table 5 may be used for plain

concrete constructions, lean concrete, simple foundations, foundation for masanry
walls and other simple or temporary reinforced concrate construction.

422 WORKABILITY OF CONCRETE
4221 The concrete mix proportion chosen should be such that the concrete is of
adequale workability for the placing conditions of the concrete and can properly
be compacted with Ilhe means available. Ranges of workability of concrete
measured in accordance with 15:1192 are given below:
PLACING CONDITIONS DEGREE OF SLUMP }
WORKABILITY (MM)
1 2 | 3
| Blinding concrete; shallow sections; Very low See 4222
pavements using pavers
Mass concrete; lightly reinforced sections Low 25-75
in slabs, beams, wall, columns: floor;
hand placed pavements, canal lining,
strip footings
Heavily reinforced sections in slabs, | Medium 50-100
beams, walls, columns i
Slip form work; pumped concrete Medium 75-100
Trench fill; in-situ piling High 100-150
Tremie concrete Very high See 4.223

Note:

For most of the placing conditions, interal vibrators (needle vibrators) are suitable,
The diameter of the needle shall be determined based on the densily and spacing
of reinforcement bars and of section. For tremie concrete, vibrators are net required
1o be used (see also 4.2.7).

4.222 In the ‘very low calegory of workability where strict control is necessary, for

example. Pavent quality, quality concrete, measurement of workability by
determination of compacting factor will be more appropriate than slump
(seelS:1199) and a value of compacting factor of 0.75 to B0 is suggested.
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4223 In the 'very high' category of workability, measurement of workability by
determination of flow will be appropriate (see 15:9103).

TABLE 7

PROPORTIONS FOR NOMINAL MIX CONCRETE
(CLAUSE 4.2.3.2)

TOTAL QUANTITY OF DRY PROPORTION | QUANTITY
AGGRGATES BY MASS PER OF FINE OF WATER
GRADE OF | 50 KG OF CEMENT, TO BE TAKEN | AGGREGATE | PER 50 KG
CONCRETE AS THE SUM OF THE TO COARSE |OF CEMENT
INDIVIDUAL MASSES OF FINE AGGREGATE MAX 1.
AND COARSE AGGREGATE KG. MAX| (BY MASS)
1 2 3 4
M5 BOO N Generally 1:2] &0
M75 625 but subject to an 45
M10 e upper limit of -
1:11% and a
M15 330 o lower limit of | 32
M2o | 250 12 % a0

Note: The proportion of the fine of coarse aggregates should be adjusted from upper
limit progressively as the grading of fine aggregates becomes finer and the
maximum size of coarse aggregate becomes larger. Graded coarse aggregale
shall be used.

Example: For an average grading of fine aggregate (that is Zone Il of table 4 of 15:383)
the proportions shall be 1:1% and 1:2% for a maximum size of aggregates
10mm, 20mm, and 40mm respectively.

4.23 CONCRETE MIX PROPORTIONING

4.2.3.1 The determination of the proportion of cement, aggregate and water to attain the
required strengths shall be made as follows:

a} By designing the concrete mix; such concrele shall be called ‘Design Mix
concrete’ for details reference may be made to RCC chapter.

b) By adopting nominal concrete mix; such concrete shall be called “Nominal
mix concreta’.

Design mix concrete is preferred to nominal mixes. i design mix concrete can
not be used for any reason on works for grade M20 or lower nominal mixes may
be used with the permission of Engineer-in-charge, which, however, is likely to
involve a higher cement content.
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4.23.2

424

4241

4242

4243

4.2.4.4

NOMINAL MIX CONCRETE: Nominal Mix concrete may be used for concrete of
M20 or lower. The proportions of materials for nominal mix concrete shall be in
accordance with Table 7

The cement content of the mix specified in table 7 for any nominal mix shall be
proportionately increased it the quantity of water in the mix has to be increased
to overcome the difficulties of placement and compaction. So that the water
cement ratio as specified is nol exceeded.

BATCHING

To aveid confusion and error in batching, consideration sheuld be given to using
the smallest practical number of diffarent congrete mixes on any site or in any
one plant. In batching concrete, the quantity of both cement and aggregate shall
be determined by mass. Admixture if solid, by mass, Liquid admixture may however
be measured in valume or mass, Water shall be weighed or measured by volume
in a calibrated tank (see also 15:4925)

Ready mixed concrete supplied by ready — mixed concrete plant shall be preferred.
For large and medium project sites the concrete shall be sourced from ready
mixed concrete plants or trom on site or off site batching and mixing plants (see
1S:4926)

Except where it can be shown 1o the satisfaction of the Engineer-in-charge that
supply of properly graded aggregate of uniform quality can be maintained over
a period of work, the grading aggregate should be controlled by obtaining
the coarses aggregate in different sizes and blending them in the right
proportions.

When required, tha different sizes being slocked in separate stock piles. The
material should ba stock piled for several hours preferably a day before use. The
grading of coarse and fine aggregate should be checked as frequently as possible,
the frequency for a given job being determined by the Engineer-in-charge to
ensure that the specified grading is maintained.

The accuracy of the measuring equipment shall be within £2 percent of the quanfity
of cement being measured and within 3 percent of the quantity of aggregate,
admixtures and water being measured.

Proportion / Type and grading of aggregates shall be made by trail in such a way
50 as to obtain densest possible concrete. All ingredients of the concrele should
be used by mass only,

Volume batching may be allowed only where weigh—balching is not practical
provided accurately bulk densities of materials lo be actually used in concrete
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have earlier been established, Allowance for bulking shall be made in accordance
with 15:2386 (part 3) The mass volume relationship should be checked as
frequently as necessary, the frequency for the given job being determined by
Engineer-in-charge to ensure that the specified grading is maintained.

It is important to maintain the water-cement ratio constant at its correct value. To
this end, determination of moisture contents in both fine and coarse aggregates
shall be made as frequently as possible, the frequency for a given job being
determined by the Engineer-in-charge according to weather conditions. The
amount of the added water shall be adjusted to compensate for any observed
variation in the moisture contents. For the determination of moisture content in
the aggregate S:2386 (part 2) may be referred to. To allow for the variation in
mass to aggregate due te variations in their moisture content suitable adjustments
in the masses of aggregates shall alse be made. In the absence of exact data
only in the case of nominal mixes, the amount of surface water may be estimated
from the values given In Table 8.

TABLE 8

SURFACE WATER CARRIED BY AGGREGATE
(CLAUSE 4.2.4.5)

APPROXIMATE QUANTITY OF
SL.# AGGREGARE SURFACE WATER litre/m?
PERCENT BY MASS

1 2 3 4
| Very wet sand 75 120
i Maderately wet sand 50 80
fi | Moist sand 25 40
v | Moist gravel or crushed rock 1.25-25 20-40

Coarser the aggregate, lesser the water it will carry.

4248

4.25

No substitutions in materials used on the work or alteration in the established
proportion as permitted in 4.2.4.4. and 4.2.4.5 shall be made without additional
tests to show that the strength of concrete are satisfactory.

MIXING

Goncrete shall be mixed in mechanical balch type concrete mixers conforming to
15:1791having two blades and fitted with power loader (lifting hopper type). Half
bag mixers and mixers without lifing hoppers shall not be used for mixing concrele,
In exceptional circumstances, such as mechanical break down of mixer, work in
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remote areas or power breakdown and when the quantity of concrete work is very
small, hand mixing may be done with the specific prior permission of the Engineer-
in-charge in wriling subject to adding 10% extra cement. When hand mixing s
permitted, it shall be carried out on & water light platform and care shall be taken
to ensure thal mixing Is cantinued until the conerete is uniform in colour and
consistency. Before mixing the brick aggregate shall be well soaked with water
for a minimum period of two hours and stone aggregate or gravel shall be washed
with water to remove, dirt, dust and other foreign materials. For guidance, the
mixing time may be 1% o 2 minutes, for hydrophobic cement it may be taken 2%
10 3 minutes.

42,51 POWER LOADER: Mixer will be fitted with a power loader complying with the
following requirements:

i)

The hopper shall be of adequate capacity to receive and discharge the
maximumn nominal batch to unmixed materials without spillage under normal
operaling conditions on a level site.

NOTE: In such a case the volume of the maximum nominal batch of mixed materials is
50% greater than the nominal mixed batch capacity.

iy

i)

iv)

vi}

The design of the loader shall be such that it allows the loading hopper to
be elevated to such a height that the center line of the chute plate of the
hopper when in discharge position is al an angle of not less than 50° to the
horizontal. A mechanical device to aid discharge of the contents as quickly
as possible form the hopper to the drum may also be provided. Even when
a mechanical device is provided, it is recommended that the angles of center
fine of the chute plate of the hopper when in discharge pasition should be
as large as practicable preferably not less than 40° to horizontal.

When the means of raising and lowering the loading hopper includes flexible
wira ropes winding on to & drum or drums, the method of fastening the wire
to rope to the drums shall be such as to avoid as far as possible any
tendency to cut the strands of the ropes and the fastening should preferably
be positioned clear of the barrel of the drum for example, oulside the drums
flange. When the loading hopper is lowered to its normal loading positien,
there should be atleast one end a half drumns of rope on the drum.

Clutch brake and hydraulic control lever shall be designed so as to prevent
displacemant by liberation or by accidental centact with any person.

Clutch and brake control arrangements shall also be so designed that the
operator can control the falling speed of the loader.

Safety device shall be provided to secure the hopper in raised position
whan not in use.
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PRECAUTIONS TO BE TAKEN WHILE USING A WEIGH BATCHER

i}  Calibration of dial regularly at site: EIC shoufd ensure calibration of weigh
batch periodically and keep record of the same. The machine should be
installed to perfect level. The malerial should be loaded in the center of
bucket. The machine should be kept clean.

i} Installation of the machine in perfect level: The weigh balcher or the
platform scale should be fixed in perfect level.

MIXING EFFICIENCY: The mixer shall be tested under normal working condition
in accordance with the method specified in 1S:4643 with a view to check ils
ability to mix the ingredients to obtain concrete having uniformity with in the
prescribed limits. The uniformity of mixed concrete shall be avaluated finding the
percentage variation in quantity (mass in water) of cement, fine aggregate and
coarse aggregate in a reshly mixed batch of concrete.

The percentage variation between the quantities of cement, fine aggregate and
coarse aggregate (as found by weighing in water) in the two halves of a batch
and average of the two haives of the batch shall not be more than the following
lirmits:

Cement B%
Fine aggregate 6%
Coarse aggregate 5%

MACHINE MIXING: The mixer drum shall be fiushed clean with water. Measured
quantity of coarse aggregate shall be placed first in the hopper, This shall be
followed with measured quantity of fine aggregate and the cement. In case fine
aggregate is damp, half the required quantity; of coarse aggregate shall be
placed in the hopper , followed by fine aggregate and cement. Finally the balance
gquantity of coarse aggregate shall be fed in the hopper and then the dry
materials are slipped into the drum by raising the hopper. The dry material shall
be mixed for atleast four turns of the drum. While the drum Is rotating, waters
shall be added gradually 1o achieve Ihe water cement ratio as specified or as
required by the Engineer-in-charge. After adding water, the mixing shall be
continued until concrete of uniform colour, uniformly distributed material and
consistency is obtained. Mixing shall be done for atieast two minutes after adding
water. If there is segregation after unioading fram the mixer, the concrete should
be remixed.

The drum shall be emptied before recharging. When the mixer is closed down
for the day or at any lime exceeding 20 minutes, the drum shall be flushed
cleaned with water,
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4.27

HAND MIXING: When hand mixing has been specifically permitted in exceptional
circumstance by the Engineer-in-Charge in writing, subjected to adding 10% extra
cement, it shall be carried out on a smooth clean and water tight platform of
suitable size. Measured quantity of sand shall be spread evenly on the platform
and the cement shall be dumped on the sand and distributed evenly. Sand and
cement shall be mixed intimately with spade untl mixture is of even colour
throughout. Measured quantity of coarse aggregate shall be spread on top of
cement sand mixture and mixing done by shovelling and turning till the coarse
aggregate gets evenly distributed in the cement sand mixture. Three quarters of
the total quantity of water required shall be added in a hollow made in the middle
of the mixed pile and the material is tumed towards the middle of pile with
spade. The whele mixture is turmed slowly over and again and the remaining
quantity of water is added gradually. The mixing shall be conlinued until concrete
of uniform colour and consistency is obtained. The mixing platform shall be
washed and cleaned at the end of the day.

Method for converling mix proportion by weight to volume for concrete of specified
grade based on grades and proportions of nominal mix concrete shall be as
prascribed in 1S:456-2000.

TRANSPORTATION AND HANDLING: Concrete shall be transported from the
mixer to the place of laying as rapidly as possible by methods which will prevent
the segregation or loss of any of the ingredients duly maintaining the required
workability.

During hot or cold weather, concrete shall be transported in deep containers.
Olher suilable methods to reduce the loss of water by evaporation in hot weather
and heat loss in cold weather may also be adopted.

PLACING

The concrete shall be daposited as nearly as practicable in its final position to
avoid rehandling. 1t shall be laid gently (not be thrown) and shall be thoroughly
vibrated and compactea before setting commences and should not be
subsequently disturbed. Method of placing shall be such as to preclude
segregation, Care shall be laken to avoid displacement of reinforcement or
movement of form work and damage due to rains. As a general guidance, the
maximum free fall of concrele may be taken as 1.5 metre.

COMPACATION

Concrete shall be thoroughly compacted and fully worked around embedded
fixtures and into corners of the form work, Compaction shall be done by
mechanical vibrator of appropriate type till a dense concrete is oblained. The
mechanical vibrators shall conform to 15:2505, 15:25086, 15:2514 and 15:4656. To
prevent segregation, over vibration shall be avoided.
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4.29.2

Compaction shall be completed before the initial setting starts. For the items
where mechanical vibrators are not to be used, the contractor shall take permission
of the Engineer-in-charge in writing belore the starts of the work. After
compaction the top surface shall be finished even and smooth wilh woodan trowel
before the concrete begins lo set

CONSTRUCTION JOINTS

Concreting shall be carried out centinuously upto censtruction jeoints, The position
and arrangement of construction joints shall be as shown in the structural drawings
or as directed by the Enginaer-in-Charge. MNumber of such joints shall be kept
minimum. Jeints shall be kept as straight as possible. Construction joints should
comply with 1S:11817.

When the work has to be resumed on a surface which has hardened, such
surface shall be roughened. It shall then be swep! clean and thoroughly wetted.
For vertical joints, neat cement slurry, of workable consistency by using 2 Kgs
of cement per sqm shall be applied on the surface before it is dry. For horizonial
joints, the surface shall be coversd with a layer of mortar about 10-15mm thick
composed of cement and sand in the same ratio as the cement and sand in
concrete mix. This layer of cement slurry of mortar shall be freshly mixed and
applied immediately before placing of the concrete.

Where the concrete has not fully hardened, all laitance shall be removed by
scrubbing the wet surface with wire or bristle brushes, care being taken to avoid
dislodgement of parlicles of coarse aggregale. The surface shall be thoroughly
wetled and all free water removed. The surface shall then be coated with neat
cement slumy @ 2 kgs of cement per sgm. On this suriace, a layer of concrele
not exceeding 150mm in thickness shall first be placed and shall be well rammed
against corners and close spots work, thereafter, shall proceed in the normal
way.

CONCRETING UNDER SPECIAL CONDITIONS

WORK IN EXTREME WEATHER CONDITIONS: During hot and cold weather,
the concreting shall be done as per the procedure set out in 1S:7861 (part =1}
and |5:7861 (Part |l) respectively. Concreting shall not be done when the
temperature falls below 4.5 deg C. In cold weather, the concrete placed shall be
projected against frost. During hot weather, it shall be ensured that the temperature
of wet concrete does not exceed 38 deg C.

UNDER WATER COMCRETING: concrate shall not be deposited under water it
it is practicable to de-water the area and place concrete in the regular manner.
When it is necessary to deposil concrete under water, the methods, equipment,
matenals and proportions of the mix o be used shall be submilted to and approved
by the EIC before the work is started
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Under water concrele should have a slump recommended in 4.2.2. The water
cement ratio shall not exceed 0.6 and may need lo be smaller, depending on
the grade of concrete or the type of chemical attack. For aggregates of
40mm maximum particle size, the cement content shall be atleast 350 kg/m? of
concrale.

4.2.9.3 CONCRETE IN SEA WATER: Concrete in sea — water or expesed directly along
the sea-coast shall be at least M20 grade in the case of plain concrete and M 30
in case of reinforced concrete. The use of slag or pozzolana cement is
advantageous under such conditions,

i

ity

i)

vy

Special attention shall be given to the design of the mix to obtain the densest
possible concrete slag, broken brick, soft lime stone, soft sand stone, or
other porous or weak aggregates shall not be used.

As far as possible, preference shall be given to precast members,
unreinforced, well cured and hardened, without sharp corners, and having
trowel — smooth finished surfaces, free from crazing, cracks or other defect.
Plastering should be avoided.

Mo construction joints shall be allowed within 600mm below low water level
or within 800mm of the upper and lower planes of wave action. Where
unusually severe conditions of abrasion are anticipated. Such paris of the
work shall be protected by bituminous or silico — fluride coating or stone
facing bedded with bitumen.

In reinforced concrate struclures, care shall be taken to protect the
reinforcement from exposure to saline atmosphere during storage, fabrication
and use. It may be achieved by trealing the surface of reinforcement with
cement wash or by suitable methods.

4210 CURING

Curing is the process of preventing loss of moisture from the concrete. The
foliowing methods shall be employed for effecting curing.

4.2.10.1Moist curing : Exposed surfaces of concrete shall be kept centinuously in a damp
or wel condition by ponding or by covering with a layers of sacking, canvas,
Hessians or similar materials and kept constantly wet for atleast 7 days from the
date of placing concrete in case of ordinary Partiand cement and atleast 10 days
whare mineral admixtures or blended cements are used. The period of curing
shall not be less than 10 days for concrete exposed to dry and hot weather
conditions. In the case of concrete where mineral admixtures or blended cements
are used. Il is recommended thal above minimum periods may be extended to
14 days.
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4.2.10.2 Membrane Curing: Approved curing compounds may be used in lieu of moist

curing with the permission of the Engineer-in-charge. Such compound shall be
applied to all exposed surfaces of the concrete as socn as possible after the
concrete has set. Impermeable membrane such as polythena sheet covering the
concrete surface may also be used to provide effective barriers against the
evaporation.

4.2.10.3 Freshly laid concrete shall be protected from rain by suitable covering.

4.2.10.4 Over the foundation concrete, the masonry work may be started after 48 hours

421
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4213

4214

of its compaction but tha curing of exposed surfaces of cement concrete shall be
continued along with the masonry work for atleast 7 days. And where cement
concrete is used as base concrete for flooring, the flooring may be commencead
before the curing period of base concrete is over but the curing of base concrele
shall be continued along with top layer of flooring for a minimum period of 7
days.

TESTING OF CONCRETE WILL BE DONE AS DESCRIBED IN CHAPTER OF
RCC

FORM WORK

Form work shall be as specified in RCC chapter and shall be paid for separately
unless otherwise specified.

FINISHES

Plastering and special finishes other than those, obtained through form wark shall
be specified and paid for separately unless otherwise specified.

DURABILITY OF CONCRETE

A durable concrete is one that performs satisfactorily in the working environment
during its anticipated exposure conditions during service. The materials and mix
proportions shall be such as 1o maintain its integrity and, if applicable, to protect,
reinforcament from comosion.

The factor influencing durability include:

a) the environment ;

b) the cover to embedded steel

c) the type and quality of constituent materials;

d) the cement content and water/ cement ratio of the concrete;

e} workmanship, to obtain full compacation and efficient curing; and
f)  the shape and size of the member.
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4.2.14.1 Requirements for Durability

4.2.14.1.1 General Environment: The general environment to which the concrete will ba
expased during its working life is classified into five levels of severiy, that is,
mild, moderate, severe, very severe and extreme as described in Table 10.

TABLE 10
ENVIRONMENTAL EXPOSURE CONDITIONS

SL.# ENVIRONMENT I EXPOSURE CONDITIONS

1 2 3

i) Mild Concrete surfaces protected against weather or
aggressive conditions, except those siluated' in
coastal area.

ii) Moderate Concrete surfaces sheltered from severe rain or

freezing whilst wet concrete exposed lo
condensation and rain

Conerete continuously underwater

Concrete in contact or buried under non-
aggressive soil/ ground water

Concrele surfaces sheltered from saturated salt
air in coastal area.

iii) Severe Concrete surfaces exposed to severe rain,
alternate wetting and drying or occasional
freezing whilst wet or severe condensation.

Concrate completely immersed in sea water
Concrete exposed to coastal environment.

v} Very severe Concrete surfaces exposed lo sea waler spray,
corrosive fumes or severe freezing conditions
whilts wat.

Congcrete in contact with or buried under
aggressive sub-soil / ground water.

v) Exireme Surfaces of members in tidal zone

Meambers in direct contact with liquid / solid
aggressive chemicals.
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NOTE: For the purpose determining exposure conditions, all places within a distance of
10 Kms. of coastal line sea front would be treated as coastal area.

4.2.14.1.2 Freezing and thawing : Where freezing and thawing actions under wet conditions
exist, enhanced durability can be cbtained by the use of suitable air entraining
admixtures when concrete lower than grade M50 is used under these condilions
the mean total air content by volume of the fresh concrete at the time of delivery
into the construction should be.

NOMINAL MAXIMUM SIZE ENTRAINED AIR
AGGREGATE (mm) PERCENTAGE

20 5 1

40 4 1

4.2.14.1.3 EXPOSURE TO SULPHATE ATTACK: For the very high sulphate concentration
some form of lining such as polyethylene or polychloroprene sheet or surface
coaling based on asphalte chiorinated rubber, epoxy or polyurethane materials
should also be used lo pravenl access by the sulphate solution.

4.2.14.1.4 CHLORIDES IN CONCRETE: The tolal amount of chiorides content in the
concrete at the time of placing shall be as under:

MAXIMUM TOTAL AGID |
SOULBLE — CHLORIDE

SI. No TYPE OF USE OF CONCRETE CONTENT EXPRESSED
AS KG/M' OF CONCRETE
1 2 3
1) Concrete containing melal and steam 0.4

cured at elevated temperature and
pre-stressed concreta,

iy Reinferced conerete or plain concrete 06
containing embedded melal

i) Concrete not containing embedded metal 3.0
or any material requiring protection from
chloride

4.2.14.1.5 SULPHATES IN CONCRETE: The total water — soluble sulphate content of
the concrete mix expressed as SO, should not exceed 4 percent by mass of the
cement in the mix. The sulphate content should be calculated as the total from
Ihe various constituents of the mix.

The 4 percent limit does not apply to concrete made with supersulphated cement
complying with 15:6909,
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DAMP PROOF COURSE

CEMENT CONCRETE LAYER

This shall consist of cement concrete of specilied proportions and thickness. The
surlace ol brick or stone masonry work shall be leveled and prepared before
laying the cement concrete. Edge of damp proof course shall be straight, even
and vertical. Side shuttering shall consist of sieel forms and shall be strong and
propery fixed so that it does not get disturbed during compaction and the mortar
does not leak through. The concrete mix shall be of workable consistency and
shall be tamped thoroughly to make a dense mass. When the sides are removed,
the suriace should come out smooth without honey-combing. Confinuity shall be
maintained while laying the cement concrete layer and laying shall be terminated
only at the predetermined location where damp proof course is to be discontinued.
There shall be no conslruction jeint in the Damp Proof course,

CURING

Damp proof course shall be cured for alleast seven days, after which il shall be
allowed to dry.

APPLICATION OF HOT BITUMEN

Where so directed, hot bitumen in specified guantity shall be applied over the
dried up surface of cement cencrete, preperly cleaned with brushes and finally
wilh a piece of cloth soaked In kerosene cil. Bitumen of penelralion A 90 or
equivalent where used shall be heated to a temperalure of 160° = 5°C. The hot
bitumen shall be applied uniformly all over, so thal no blank spaces are left
anywhere. It will be pald for separately uniess otherwise specified.

WATER PROOFING MATERIALS

Where so specified, water proofing material of approved quality shall be added
to the concrete mixture in accordance with the manufacture’s specitications
stating the quaniity of water proofing material in litre or Kg per 50 Kg of cement
and will be paid for separately unless otherwise specified.

SELF COMPACTING CONCRETE (SCC)

SCC: SCC is basically & concrete which should be capable of flowing into the
form work, without segregation to fill uniformily and completely every corner of
form work by its own weight without any application of vibration or other enargy.
duning placing.

PROPORTIONING: There 13 no standard proportions for self compacting concrate.
Therefore, each mix of self compacting concrete has to be got designed for a
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4.4.5

particular structure / purpose by approved / competent laboratory / institution duly
taking into account basic performance requirements / properties of self compacting
concrete such as grade, plastic viscosity, deformability, flow abiiity and resistance
to segregation etc.]

TYPES OF SCC

For catering the performance requirements, generally following three lypes of
sell compacting concretes are available:

a) Powder type self compacting concrate

b)  Viscosity agent type sell compacling concrete.

c) Combination type self compacling concrele

MIX DESIGN FOR SCC

The mix design for SCG is primarily concemed with determining the quantities of
ingredients of the self compacting concrete, namely Cement, fillers, fine aggregate,
coarse aggregate, water; air entertainer, admixture, (super plasticizer) etc., for
arriving al the desired strength, performance requirements and other properties of
SCC like flowability, stability for pacing the concrele readily into place without
segregation and filling the formwork withaut consolidation etc. An appropriate
balance between volume of paste and volume of aggregates shall be aimed at
50 that concrete shall be adequately plastic at the same time will have resistance
for segregation some to the methods for mix design for SCC are as below:

There is no BIS for SCC. However design methods are governed under relevant
codes of Japan,

a) Japanese method

b)  Method proposed by Games, Ravindra Getlu

c) Method of Nan-Su

As this is comparatively new material design and making have to be controlied
through specialisation only.

TESTS AND ACCEPTANCE CRITERION FOR SCC

Test required to be conducted on SCC are as follows:

a) SLUMP FLOW AND TS50 cm SLUMP FLOW

It is used to assess horizontal free flow to SCC. In this method the slump
cone filled with concrete, is lifted off and concrete is allowed to flow. The
herizontal diameter of the flowed material is measurad. The average diameter
of the concrele circle is a measure for filling ability of the concrete.
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b)

c)

d)

e)

A slump flow ranging from 500 to 700 mm is considered to be self compacted.
Al more than 700mm, the concrete might segregate and at less than 500mm
the flow of concrete may be insufficient to pass through highly congested
reinforcement,

V FUNNEL FLOW TEST

This test is to assess the tendency for segregation and also o measure the
viscosity of concrete in an empirical manner.

In this the funnel is filled with about 12 litres 24 of concrete and the time
taken for it to flow through the narrow end of the apparatus is measured. A
flow time of less than 6 secs. is recommended for concrete to qualily as
SCC. Shorter flow time indicates greater flowability.

L BOX TEST
The passing ability of SCC is determined using L box test.

The apparalus consists of a “L” shaped box of cross section 200 x 150 mm
with 700mm length on both arms of “L" section. With obstacle of 12mm dia
3 bars equally spaced at the junction of vertical and horizontal arm ie., al
lhe mouth of lower arm of “L" section,

The specified requisites for SCC are the time needed to flow up to 20 cm
(T20) = 1 + 0.5 sac; the time needed to flow upto 40cm (T40) = 2 = 0.5 sec
and the ratio betwean the heights of the concrete al each end (or) blocking
ratio — 0.80

U BOX TEST

This test is used to measure the filling ability of SCC. The apparatus consists
of a U shaped vessel thal is divided by the middle wall into two compartments.
The vessel will be of 45cm height of straight section (beyond "U" bend)
and with total width of 28 cms (14 x 2cms). The specified requisites for
SCC in this test is the difference in height of concrete between the two
sections should not be more than 30mm

J RING TEST

This test gives assessment of filling ability of SCC. The equipment consists
of steel ring of outer diameter 330mm and inner diameter 270mm made af
metallic section 30mm x 25mm. In this section holes are drilled verically to
accept threaded portions of reinforcement bars of different diameters. The
holes shall be spaced at diiferent intervals in accordance with spacing of
reinforcoment under considerations. Reinforcement rods of length about
110mm shall be inserted in the holes in ring and the arrangement placed on
level surface high.
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g)

h)
)

A slump cone is placed inside of ring filled with concrete and then the cone
is lifted to allow concrete to flow. In this test the difference in height between
the concrete inside and thal |ust oulside the J ring is measured. This is an
indication of the passing ability or the degree to which the passage of concrete
through the reinforcement bars has been restricled. For qualifying for SCC
the difference shall not be more than 10mm.

FILL BOX TEST

The apparatus consists of a transparent box container with flat and
smooth surlace with 35 obstacles of 20mm dia PVC pipes with S50mm GC/C
spacing.

The passing ability and segregation resistance are assessed in this test.
Faor qualifying for SCC 20% to 100% of concrete shall pass through the fill
box.

GTM SCREEN STABILITY TEST
This test is to be assess segregation resistance {Stability).

In this test a sample of 10 ltrs of concrete is allowed to sland for a period
to allow any intervals segregation to occur. Then pouring half of it into a
5mm sieve of 350mm diameter which stands on a sieve pan on a weigh
scale. After two minutes the mortar which passes lhrough the sieve is
weighed and expressed as a percentage of the original sample taken on the
sieve,

It the percentage of mortar which has passed through the sieve (the
segregation ratio) is between 5% to 15% of the weight of the sample, the
segregation resistance is considered satisfactory. Below 5% the resistance
is excessive and likely to affect the surface finish. Above 15% and particularly
above 30% there is a strong tendency of segregation.

Slump-flow — test by Abrams Cone Test.

Time increase, V-funnel TS minutes Test.

TESTS TO BE FULFILLED TO QUALIFY AS SCC

Though there are several test mathods no single method er combination method
catars all the requirements of SCC. Accordingly to qualify any mix for adoption
for SCC at least three workability tesis shall be conducted out of 9 tests listed
above. The sample should pass in all the three lests.

The measurement shall be as specified for normal cement concreta.

Rale shall include the cost of all materials and labour involved in all the operations
described above unless otherwise stated.

e B MR RO B
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CHAPTER 5
REINFORCED CEMENT CONCRETE WORK

GENERAL

Reinforced cement concrete work may be cast-in-situ or Precast as may be
directed by Engineer In-charge according to the nature of the work., Reinforced
cement concrele work shall comprise of the following which may be paid separately
ar collectively as per the description of the itam of work

(a) Form work {Cenfring and Shuttering)
(b) Reinforcement
(e} Concreting 1 (Cast-in-situ 2) Precast

MATERIALS

Water, cement, fine and coarse aggregate shall be as specilied under respective
clauses of Chapter 03-mortars and Chapter O4-concrete work as applicable:
Portland pozzolona Cement (Fly ash based) and Portland Pozzolona cement
(Calcined clay based) shall nol be used for RCC work,

STEEL FOR REINFORCEMENT

The steel used for reinforcement shall be of any of the following types:
(a) Mid steel and medium tensile bars conforming to 15:432 (Parl 1)
(b) High strength deformed steel bars conforming lo 1S:1786

(¢) Hard drawn steel wire fabric conforming to 1S:1566

(d) Stuctural steel conforming to Grade A of 18:2062

(e} Thermo-mechanically treated bars (TMT Bars).

TYPES AND GRADES: Reinforcement supplied in accordance with this slandard
shall be classified into the following types:
{a) Mild steel bars: It shall be supplied in the following two grades
()  Mild stesl bars grade | designated as Fe 410-S
(i) Mild steel bars grade || designated as FE 410-O
(b) Medium tensile steel bars, grade Il designated as Fe 540-W-HT
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5.1.2.3 Mild steel and Medium tensile steel: Physical requirement are given in the following

Table 1.
TABLE 1
| Ultimate tensile | Yield Elongation
8l. No.| Type and nominal size of bar Stress Nfmm? stress | percent
| minimum MNimm® | minimum
1
1. | Mild steel grade |
| For bars upto and including 410 250 23
{ 20mm.
For bars over 20 mm upto 410 250 23
and including 50mm
2. Mild steel grade I
For bars upto and including aro 225 23
20mm
For bars over 20mm, upto and 370 215 23
including 50mm
3 Medium tensile steel
For bars upto & including 16mm 540 350 20
For bars over 18mm, upto and 540 340 20
including 32mm
For bars over 32mm, upto and 510 330 20
including 50mm

Elongation percent on gauge lenglh 5.65 SO where ‘so’ is the cross sectional
areas of the test piece.

NOTE: 1. Grade (Il) Mild stee! bars are not recommended for the use in structures
located in earthquake zone subjected to severe damage and for structures
subjected to dynamic loading (other than wind loading) such as railway and
highway bridges.

2, Welding of reinforcement bars covered in this specification shall be done in
accordance with the requirement of 1S:2751.

Nominal mass/weight: The tolerance on mass/wsight for round and square bars
shall be the percentage given in Table 2 of the mass/weight calculated on the
basis that the masses of the bar/wire of nominal diameter and of density 0.785
kglem?,



TABLE 2
TOLERANCE ON NOMINAL MASS

Tolerance on the nominal mass Percent

Nominal size in mm Batch Individual  Individual sample
sample +  for coil (-x-)
(&) upto and inciuding 10 *7 +8 +8
(b) over 10, upto and including 16 + 5 -6 + 8
(c) over 16 +3 -4 +4

"+" For individual sample plus tolerance is not specified

“x" For coil balch tolerance is not applicable

Tolerance shall be determined in accordance with method given in 15:1786.
Tests — Following type of lab test shall be camied out

(1) Tensible Tests : This shall be done as per 1S:1608

(2) Bend Test . This shall be done as per IS:1599

(3) Re-lest : This shall be done as per 1S:1786

{4 Rebend Test : This shall be done as per IS:1786

Should any one of the test pieces first selected fail to pass any of the tests specified
above, wo furher samples shall be selected for tesling in respect of sach failure.
Should the test pieces from both these additional samples pass, the materials
represented by the test samples shall be deemed to comply with the requiremant of
the particular test. Should the test piece from either of these additional samples fail
the material represented by the test samples shall be considered as not having complied
with standard.

5.1.2.4 High strength deformed bars & wires shall conform lo 1S: 1786, The physical
properties for all piece of steel bars are mentioned below in Table 3.
TABLE 3

Property Grade
Fe 415 Fe 500 Fe 550

0.2% proof Stress/yield
stress, min. N/mm? 415 500 550

Elongation, percent min. on
gauge length 5.65 OA,

Where A is the X Sectional 14.5 12 8
""53.‘“ the tests piece 10% more than | 8% more than | 6% more than
Tensile strength aclual 0.2% |actual 0.2% |actual 0.2%

proof strass but | proof stress but | proof stress but
not less than | not less than | not less than
465 N/mm? 545 Nfmm?* 585 N/mm?
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Tests: Selection and preparation of Test sample. All the tests pieces shall be selected

52

521

522

by the Engineer In-charge or his authorised representalive either;
(a) Form culling of bars or

{b) If he so desired, from any bar after it has been cut to the required or specified
size and the test piece taken from any par of it.

In neither case, the test pieces shall be detached from the bar or ceil except in
the presence of the Engineer-in-charge or his authorised representative.

The test pieces obtained in accordance with as above shall be full sections of the
bars as rolled and subsequenlly Tensile cold worked and shail be subjected to
physical tests without any further modifications. No deductions in size by
machining or otherwise shall be pemmissible. No test pieca shall be enacted or
otherwise subject to heat treatment. Any straightening which a test piece may
require shall be done cold,

Tensile test : This shall be done as per 1S:1599

Re-tast : This shall ba done as per 13:1786
Rebend test : This shall be done as per 1S1:1786

STACKING AND STORAGE

Steel for reinforcement shall be stored in such a way as to prevent distorting and
comosion. Care shall be taken to protect the reinforcement from exposure to saling
almosphere during storage, fabrication and use. It may be achieved by freating
the surface of reinforcement with cement wash or by suitable method. Bars of
different classifications, sizes and lengths shall be stored separately to faclilate
issue in such sizes and lengths to cause minimum wastage in cutting from standard
length.

FORM WORK (CENTRING & SHUTTERING)

FORM WORK

Form work shall include all temporary or permanent forms or mould required for
forming the concrete which is casl-in-situ, tagether with all temporary construction
required for their support.

DESIGN & TOLERANCE IN CONSTRUCTION

Form work shall be designed and constructed 1o the shapes, lines and dimensions
shown on the drawings with the tolerance given below:

(a) Deviation from specified dimension of cross section of columns  +12mm
and beams Bmm
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5.23.

5232

(o) Deviation from dimensions of footings

(i} Dimension in plan +50mm
=12mm

(i) Eccentricity in plan 0.02 times the width of the
footings in the direction of deviation but not more
than 50 mm

(iil) Thickness
+ 0.05 times the specified thickness.

{(Note : Tolerance apply to concrete dimensions only, and not in positioning of
vertical steel dowels.)

GENERAL REQUIREMENT

It shall be strong enough to withstand the dead and live loads and forces caused
by ramming and vibrations of conerele and other incidental loads, imposed upon
it during and after casting of concrete. Shall be made sufficiently rigid by using
adequate number of ties and braces, Serew jacks or hard board wedges where
required shall be provided lo make up any seftlement in the form work either
before or during the placing of concrete.

Forms shall be so constructed as to be removable in sections in the desired
sequence, without damaging the surface of concrete or disturbing other sections.
Care shall be taken to see that no piece Is keyed Into the concrete.

MATERIALS FOR FORM WORK
(a) Propping and Centring

All propping and centring should be either of steel tubes with extension
pieces or built up sections of rolled steel.

CENTRING/STAGING

(a) Staging should be as designed with required extension pieces as
approved by Engineer In-Charge to ensure proper slopes, as per design for
slabs/beams etc. and as per levels as shown in drawings. All the staging
to be either of Tubular steel structure with adequate bracings as approved
or made of buill up struclural sections made from rolled structural steel
sections,

(b} Incase of structures with two or mare floors, the weight of concrete, centring
and shuttering of any upper floor being cast shall be suitably supported on
one fioor below the top most floor already cast.

93



5233

5234

5235

5.2.3.6

() Form work and concreting of upper floor shall not be done until concrete of
lower floor has set atieast for 14 days.

SHUTTERING

Shuttering used shall be of sufficient stiffness to avoid excessive deflaction and
joints shall be tighlly butted to avoid leakage of slurry, If required, rubberised
lining of material as approved by the Engineer-in-Charge shall be provided in the
joints.

Steel shuttering used lor concreting should be sulficiently stiffened. The steel
shuttering should also properly repaired before use and properly cleanad 1o avoid
strains, honey combing, seepage of slurry through joints etc.

(a) Runner Joists: RSJ, MS Channel or any other suitable section of the
required size shall be used as runners.

(b} Assembly of beam head over props. Beam head is an adopter that fits
snugly on the head plates of props to provide wider support under bean
bottoms.

Form work shall be properly daesigned for selt weight. Weight of reinfarcement,
weight of fresh concrete and in addition, the various live loads likely to be imposed
during the construction process (such as workmen, materials and equipment). In
case the height of centring exceeds 3.50 melers, the prop may be provided in
multi-stages.

CAMBER

Suitable camber shall be provided in horizontal members of structure especially
in cantilever spans lo counteract the effect of deflection. The form work shall be
so assembled as to provide for camber. The camber for beams and slabs shall
be 4 mm per metre (1 to 250) or as directed by the Engineer-in-Charge so as to
offset the subsequent deflection. For cantilevers the camber at free end shall be
150" of the projected length or as directed by the Engineer-in-Charge.

WALLS

The form faces have to be kept at fixed distance apart and an arrangement of
wall ties with spacer tubes or bolts are considered best. The two shullers of the
wall are to be kept in place by appropriate ties, braces and studs.

5.2.3.6.1 REMOVAL OF FORM WORK (STRIPPING TIME) : In normal circumstances

and where ordinary portland cement is used, forms may generally be removed
after the expiry of the following periods subject to prior approval of Engineer-in-
charge:



Type of Formwork Minimum Period Belore
Striking Formwork
() Vertical fromwork to columns, walls, beams 16-24 h
{b) Soffit formwork 1o slabs (Props to be refixed
Immediately after removal of formwark) 3 days
{c) Soffit formwork to beams (Props to be refixed
Immediately after removal of formwork) 7 days
{d) Props to slabs:
(1) Spanning upto 4.5m 7 days
(2) Spanning over 4.5m 14 days
(e} Props to beams and arches:

| (1) Spanning upto 6m 14 days

; (2) Spanning over 6m 21 days

Note 1:  For other types of cement, the stripping time recommended for ordinary portiand
cement may be suitably modified. If portland pozzolana or low heal cement
has been used for concrete, the siripping time will be 10/7 of the period stated
above.

Note 2: The number of props laft under, their sizes and disposition shall be such as
to be able to safely carry the full dead load of the slabs, beam or arch as the
case may be together with any live load likely to occur during curing or further
construction,

Note 3: For rapid hardening cement 3/7 of above periods will be sufficient in all cases
except for vertical side of slabs, beams and columns which should be retained
for atleast 24 hours.

Note 4: In case of cantilever slabs and beams, the cenlring shall remain till structures
for counter acting or bearing down have been erected and have attained
sufficient strength,

Note 5: Proper precautions should be taken to allow for the decrease in the rate of
hardening that occurs with all types of cemenl in cold weather and accordingly
stripping time shall be increased.

Note 6: Woark damaged through premature or careless removal of forms shall be

reconstiructed.

524 SURFACE TREATMENT

5.2.41

OILING THE SURFACE

Shuttering gives much longer service life if the surfaces are coated with
suitable mould oil which acts both as a parting agent and also gives surface

protections.
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5.25.1

A typical mould oil is heavy mineral oil or purified cylinder oil containing nol less
than 5% pentachlorophenol conforming to 1S:716 well mixed to a viscosity of
70-80 cenlipoise.

After 3-4 uses and also In cases when shuttering has been stored for a long time,
it should be recoated with mould oil before the next use.

The design of form work shall conform lo sound Engineering practices and
relevant IS codes.

INSPECTION OF FORM WORK

The completed form work shall be inspected and approved by the Engineer In-
Charge before reinforcement bars are placed in position,

Proper from work should be adopted for concreting so as to avoid honey combing,
blow holes, loss, stains or discolouration of concrete etc. Proper and accurate
alignment and prefile of finished concrete surface will be ensured by proper
designing and ersction of form work which will be approved by Enginear-in-
charge.

Shuttering surface before centering should be free from any defect/deposits and
fully cleaned so as to give perfectly straight smooth concrete surface. Shuttering
surface should be therefore checked for any damage lo its surface and excessive
roughness before use.

ERECTION OF FORM WORK (CENTERING AND SHUTTERING)

Following peints shall be borne in mind while checking during erection.

(a) Any member which is to ramain in position after the general dismantling Is
done, should be clearly marked.

(b) Material used should be checked to ensure that, wrong items/rejects are not
used.

{c) If there are any excavations nearby which may influence the salety of form
works, corrective and strengthening action must be taken.

(d) () The bearing area must be hard surface like PCC and the sole plates
shall bear well on this hard surface.

(i) Sole plates shall be properly seated on their bearing pads or sleepers.
(iiiy The bearing plates of steal props shall nol be distorted.

(iv) The steel parts on the bearing members shall have adequate bearing
areas,
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Safety measures o prevent impact of lraffic, scour due to water etc., should
be taken. Adequate precautionary measures shall be taken to prevent
accidental impacts etc.

Bracing, struts and ties shall be instalied along with the progress of form
work to ensure strength and stability of form work at intermediate
stage. Steel seclions {especially deep sections) shall be adeguately
restrained against lilting, over twming and form swork should be restrained
agains! horizontal loads. All the securing devices and bracing shall be
fightenad.

The stacked materials shall be placed as calered for, in the design.
When adjustable steel props are used, they should:

1. be undamaged and not visibly bent.

2. have the steel pins provided by the manufacturers for use.

3. be restrained laterally near each end.

4. have means for cenltralising beams placed in the torkheads.
Screw adjustments of adjustable props shall not be over extended.

Double wedges shall be provided for adjustment of the form to the required
position wherever any settlement/elastic shortening of props occurs. Wedges
should be used only at the bottom end of single prop. Wedges should nol
be too steep and cne of the pair should be tightened/clamped down after
adjustment o prevent their shifting.

No member shall be eccentric upon vertical member.

Props shall be directly under one another in multistage constructions as far
as possible,

Guy ropes or stays shall be tensioned properly.

For form work of span exceeding 4.5m and/or height exceeding 3.5m
shall be designed and approval of Engineer-in-Charge in writing shall be
cbtained.

Whenever proprietary form work are intended to be used, all the requisite
technical information should be obtained from the manutacturers before
hand.

526 MEASUREMENTS
526.1 The form work shall include the following:

(a}

Splayed edges, notchings, allowances for overlaps and passing at angles,
sheathing baltens, strutting, bolting, nailing, wedges, easing, striking and
removal,



(b) Al supports, struts, braces, wedges, piles or other suitable arrangements to
support the form work.

{c) Bolts, wireties, clamps, spreaders, nails or any other items to hold the sheeting
together.

(d) Working scaffolds, ladders, gangways and similar items

(e) Filleting to form stop chamfered edges of splayed external angles not
exceeding 20mm wide to beams, columns and the ke

() Where required lemporary openings provided in the forms for pouring
concrete, inserting vibrators and cleaning holes for removing rubbish form
the intefior of the sheathing before pouring concrete

(@) Dressing with oil to prevent adhesion and

(h) Raking or circular cutting,

5.2.6.2 CLASSIFICATION OF MEASUREMENTS

Where it is stipulated that the form work shall be paid for separately measurements
shall be taken of the area of shutlering in contact with the concrete surface.
Dimensions of the torm work shall be measured correct 10 a cm.

5.2.6.3 Centring and shultering where exceeding 3.5 metre height in one floor shall be

5264

5265

5.3
5.3.1

measured and paid separalely unless otherwise stated in work order,

Where it is not specifically stated in the description of the item that form work
shall be paid for separately, the rate of the RCC item shall be deemed 1o Include
the cost of from work.

No deductions from the shuttering due to the openings obstructions shall be
made if the area of such openings/obstructions does not exceed 0.1 square melre.
Nothing extra shall be paid for forming such openings.

RATE: The rate of the form work includes the cost of labour and materials required
for all the operations described above.

REINFORCEMENT

GENERAL REQUIREMENTS

Steel Conforming to para 5.1.2 for reinforcement shall be clear and free from
loose milscales, dust, loose rust, coals of paints, oil or other coatings which may
destroy or reduce bond. It shall be stored in such a way as to avoid distortion
and to prevent deterioration and corrosion. Prior to assembly of reinforcement on
no account any olly substance shall be used for removing the rust.
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5.3.1.1

53.1.2

ASSEMBLY OF REINFORCEMENT

Bars shall be bent correctly and accuralely 10 the size and shape as shown
in the detailed drawing and diracted by Engineer-in-Charge. Praferably bars of
full length shall be used. Mecessary cutting and straightening is also included.
Over lapping of bars, where necessary shall be done as directed by the
Engineer-in-Charge. The overlapping bars shall not touch each other and
these shall be kept apar with concrate between them by 25 mm or 1 1/4 times
the maximum size of the coarse aggregate whichever is grealer, But where this
is not possible. the overlapping bars shall be bound together at intervals not
exceeding twice the dia of such bars with two strands annealed steel wire of
0.90mm to 1.6mm iwisted tight. The overlapsfsplices shall be staggered as per
direclions of the Engineer-in-Charge. Bul in no case the over lapping shall be
provided in more than 50% of cross sectional area at one section. The bars of
38 mm and above shall not be lapped but welded. In case lapping is unavoidable
this may be allowed with additional spirals over the lapped portion as per approved
drawing.

BONDS AND HOOKS FORMING END ANCHORAGES

Reinforcement shall be bent and fixed in accordance with procedure specified
in 1S 2502, code of practice for bending and fixing of bars for concrete
reinforcement.

(a) U - Type Hook

In case of mild steel plain bars standard U type hook shall be provided by
bending ends of into semicircular hooks having clear diameter equal fo four
times the diameter of the bar and straight ends of hook beyond semicircular
band shall be minimum 4 times the diameter.

Note: In case of work in seismic zone, the size of hooks at the end of the rod shall be

5.3.1.3

eight times the diameter of bar or as given in the structural drawing.

{b) Bends

Bend forming ancharage to a M.S. plain bar shall be bent with an internal
radius equal 1o two times the diameter of the bar with a minimum length
beyond the bend equal to four times the diameter of the bar.

ANCHORING BARS IN TENSION

Deformed bars may be used without end anchorages provided development length
requirement Is salisfied. Hooks should normally be provided for plain bars in
tension, Length of bars will be determined as per 15:456.
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5.3.1.4 ANCHORING BARS IN COMPRESSION

5315

5.3.186

5.3.1.7

532
5321

5.3.2.2

The anchorage length of straight bar in compression shall be equal lo the
Development length of bars in compression as specified in 1S:456. The projected
lenglh of hooks, bends and straight lenglhs beyond bend, if provided for a bar in
compression, shall be considered for development length.

BINDERS, STIRRUPS, LINKS ETC.

In case of binders, stirrups, links etc the straight portion beyond the curve at the
and shall be nol less than eight times the nominal dia of bar.

WELDING BARS

Wherever facilities for electric arc welding is available, welding of bars shall be
tone in lieu of over lap. The location and type of welding shall be got approved
by Engineer-in-Charge. Welding shall be as per 1S:2751 and IS 8417,

The stipulations in 15:456-2000 shall be followed wherever applicable even
though the same has not be specifically stated in this booklet.

PLACING IN POSITION

Fabricated reinforcement bars shall be placed in position as shown in the drawings
and/or as directed by the Engineer In-Charge. The bars crossing one another
has to be tied together at every intersection with two strands of annealed sieel
wire 0.9 to 1.6mm thickness twisted tight to make the skeleton of steel work rigid
S0 that the reinforcement does nol get displaced during deposition of concrete.
Tack welding in crossing bars shall also be permitted in lieu of binding with steel
wire if approved by Engineer-in-Charge.

The bars shall be kept in correct position by the following methods

(@) In case of beam and slab construction precast cover blocks in cement
mortar 1:2 (1 cement : 2 coarse sand) about 4 x 4 cm section and of thickness
equal to the specified cover shall be placed between the bars and shutterings,
S0 as lo secure and maintain the requisite cover of concrete aver
reinforcement,

{B) In case of cantilevered and doubly reinforced beams or slabs, the vertical
distance between the horizontal bars shall be maintained by introducing
chairs, spacers or support bars of steel at 1 m or at shorter spacing to avoid
sagging.

(e) In case of columns and walls, the vertical bars shall be kept in position by
means of timber templates with slots accurately cut in them: or with block of
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Note:

53.23

Notes:

cement mortar 1:2 (1 cement : 2 coarse sand) of required size suitably tied
to the reinforcement to ensure that they are in correct position during
concreting.

(d) In case of other R.C.C. structure such as arches, domes, shells, storage
fanks etc. & combination of cover blocks, spacers and templates shall be
used as directed by Engineer-in-Charge.

The cover block shall be approved by Engineer-in-Charge. In case of concrele
cover blocks only are approved by Engineer-in-Charge the same shall be
used and the cover block for normal concrete should be one grade mare than
grade of concrete. PVC cover blocks if approvad by Engineer-in-Charge may
be used.

TOLERANCE OMN PLACING OF REINFORCEMENT

Unless otherwise specilied by the Engineer-in-Charge reinforcement shall be
placed within the following tolerances:

Tolerance in spacing
{a) For effeclive depth, 200 mm or less + 10 mm
(b) For effective depth, mere than 200 mm + 15 mm
Minimum cover in structural members shall be maintained for relevant exposure

as per drawing. The minimum nominal cover to meet durability requirements
shall be as under:

Exposure Nominal Concrete cover
in mm not less than

Mild 20

Moderate 30

Severe 45

Very Severe 50

Extreme 75 |

1. For main reinforcement upto 12mm diameter bar for mild exposure the naminal
cover may be reduced by 5 mm,

5]

Unless specified otherwise, actual concrate cover should not deviate from
the required nominal cover by +10mm.

3. For exposure condition ‘severs' and 'very severe', reduction of 5 mm may be
made where concrete grade is M35 and above,
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5.3.2.4 BENDING AT CONSTRUCTION JOINTS

Where reinforcement bars are bent aside at construction joints and afterwards
bent back into their original position care should be taken to ensure that at no
lime the radius of the bend is less than 4 bar diameters for plain mild steel or 6
bar diameters for deformed bars. Care shall also be taken when bending back
bars lo ensure that the concrete around the bar is not damaged.

MEASUREMENT

Reinforcement including authorised spacer bars and lappages shall be measured
In length of different diameters, as actually (not more than as specified in tha
drgs.) used in the work nearest to a centimetre and their weight caleulated on the
basis of standard weight given in Table below. Wastage and unauthorised
overlaps shall nol be paid for. Annealed stesl wire required for hinding or
tack welding shall not be measured, its cost being included in the rate of
reinforcement.

Wherever tack welding is used in lieu of binding, such welds shall not be
measured. Chairs separators efc. shall be provided as directed by the Engineer
In-charge and measured separately and paid for,

Cross Sectlonal area and mass of steel bar
(As per Clause 5.2 of I1S:1786)

Nominal size | Crass Sectional area Mass per meter
mm. sg mm | Run kg
|~ Waight per kg per m
6 28.3 0.222
T 38.5 0.302
50.3 0.395 N
10 78.6 0.617
12 113.1 0.888
16 201.2 1.580
18 254.8 2.00
20 314.3 2.47
22 380.3 2.98
25 491.1 3.85
28 616.0 4.83
32 BO4.6 6.31
38 1018.3 7.89 Al
40 1257.2 9..85
45 1581.1 12.50
50 1964.3 15.42
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54.3.4

5435

RATE

The rate for reinforcement shall include the cost of labour and materals required
for all operations described above such as cleaning of reinforcement bars,
straighlening, cutting, hooking, bending, binding placing in position efc as required
or directed including tack welding on crossing of bars in lieu of binding in wires
efc,

CONCRETING

The concrete shall be as specified under Chapter 4 concrete work. The proportion
by volume or by the weight of ingredients shall be as specified.

CONSISTENCY

The concrete which will flow sluggishly into the forms and around the reinforcement
without any segregation of coarse aggregate from the martar, shall be used. The
consistency shall depend on whether the concrete is vibrated on or hand tamped.
It shall be determined by slump test as prescribed in chapter "Concrete under
para workability”.

PLACING OF CONCRETE

Concreting shall be commenced only after Engineer-iln-Charge has inspected the
centering, shuttering and reinforcement as placed and passed the same. Shuttering
shall be clean and free from any shavings, saw dust, pieces of wood, or other
foreign material and surfaces shall be treated as prescribed in 5.2.4.

In case of concreting of slabs and beams, wooden plank or cal walks of
chequerred MS plates or bamboo chalies or any other suitable material
supported directly on the centring by means of wooden blocks or lugs shall be
provided to convey the concrete to the place of deposilion without disturbing the
reinforcement in any way. Labour shall not be allowed to walk over the
reinforcement.

In case of columns and walls, it is desirable to place concrete without
construction joint and progress of concreting in the vertical direction, shall be
restricted to one metre per hour.

The concrete shall be deposited in its final position in a manner to preclude
segregation of ingredients. In deep trenches and footings concrete shall be placed
through chutes or as direcled by lhe Engineer-iin-Charge. In case of columns
and walls, the shuttering shall be so adjusted that vertical drop of concrete is not
more than 1.5 metres at a time.

During cold weather concreting shall not be done when temperature falls below
4.5.C. The concrete placed shall be protecied against frost by suitable covering,
Concrete damaged by frost shall be removed and work redone.
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During hot weather precaution shall be taken lo see that the temperature of the
wet concrete does not exceed 38°C. No concrete shall be laid within half an hour
of closing time of the day unless permitted by the EIC.

It is necessary that the time between mixing and placing of concrete shall not
exceed 30 minutes so that the initial setting process is not interfered with.

COMPACTION

It shall be as specified in para 4.2.7 of concrete work of this specification
booklet.

Cancrete shall be compacted into dense mass immediately after placing by means
of mechanical vibrators designed for continuous operations. The EIC may however
relax this condilions at his discretion for certain items depending on the thickness
of the members and feasibility of vibrating the same and permil hand compact.
Hand compacting shall be done with the help of tamping rods so that concrete
is thoroughly compacted and completely worked around the reinforcement,
embedded fixtures and into corners of form. The layers of the concrele shall be
s0 placed thal the bottom layer does not finally set before the top layer is placed.
The vibrator shall maintain the whale of concrete under treatment in an adequate
state of agitation, such that deseration and effective compaction is attained at a
rate commensurate with the supply of concrete from the mixers. The wvibrating
shall continue during the whole period cccupied by placing of concrate; the
vibrators being adjusted so thal the cenlre of vibrators approximates the centre of
the mass being compacted at the time of placing.

Concrete shall be judged to be properly compacted when the mortar fills the
space between the coarse aggregate and beging to cream upto form an even
surlace. When this condilion has been aftiained, the vibrator shall be stopped in
case of vibraling tables and external vibrators. Needle vibrators shall be withdrawn
slowly so as to prevent formation of those pockets In case of Intemal vibratars.
In case of both internal and external vibrators are used the internal vibrators shall
be first withdrawn slowly after which the external vibrator shall be stopped so that
no loose pocket is left in the body of the concrete. The spacific instructions of
the makers of the particular type of vibrator use shall be strictly complied with.
Shaking of reinforcement for the purpose of compaction should be avoided.
Compaction shall be completed before the initial setting starts i.e., within 30
minutes of addition of waler to the dry mixture.

CONSTRUCTION JOINTS

Concreting shall be carried out continuously upte the construction joints, the
position and details of which shall be as shown in structural drawing or as directed
by Enginear-in-Charge. Number of such joints shall be kept to minimum. The
joints shall be kept at places where the shear force is the minimum. These shall
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be siraight and shall be at right angles to the direction of the main reinfarcement.
Caonstruction joints should comply with IS: 11817.

In case of columns the joints shall be horizontal and 10 to 15 cm below the
bottom of the beam running Into the column head. The portion of the column
between lhe slepping off level and the top of the slab shall be concreled with the
beam.

When stopping, the cancrete on a veriical plane in slabs and beams approved
stop board shall be placed with necessary slots for reinforcement bars or any
other obstructions pass the bars freely without bending. The construction joints
shall be keyed by providing a triangular or lrapezoidal fillet nailed on the slop-
board. Inclined or feather joints shall not be permitted. Any concrete flowing
through the joints of stop-board shall be removed soon after the Initial set. When
cancrete is stopped on a horizontal plane, the surface shall be roughenad and
cleaned after the initial set.

When the work has to be resumed, the joint shall be thoroughly cleaned with
wire brush and loose pariicles removed. A coat of neat cement slurry at the rate
of 2.75 kg of cement per square meler shall then be applied on the roughened
surface before fresh concrete is laid.

EXPANSION JOINTS

Expansion joints shall -1 In-Charge. However it is recommended that structures
exceeding 45 m in length shall be divided by ona or more expansion joinls.
Unless otherwise specified the filling of these joints with bilumen filler, bitumen
felt or any such material and provision of copper plate efe. shall be paid for
separalely in running metre. The measurement shall b taken upto twa places of
decimal staling the depth and width of joint.

CURING

After the concrete has begun lo harden ie., about 1 to 2 hours after laying, it
shall be protected frorm quick drying by covering with meisl gunny bags, sand,
canvass hessian or any other material approved by the Engineer-in-Charge. After
24 hours ol laying of concrete the surface shall be cured by ponding with water
for @ minimum pericd of 7 days from the date of placing of concrete in case of
OPC and least 10 days where mineral admixtures or blended cemenls are used.
The period of curing shall not be less than 10 days for concrete exposed to dry
and hot weather condition.

FINISHING

In case of roof slabs the top surface shall be finished even and smooth with
woodan trowel before the concrete begins set.
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5.4.8.2 Immediately on removal of forms, the R.C.C works shall be examined by the
Engineer-in-Charge before any defects are made good.

a)

b)

The work that has sagged or containg honey combing to an extent detrimental
to structural safety or archilectural concept shall be rejected on visual
inspection test.

Surface defects of a minar nature may be accepted. On acceptance of
such a work by the Engineer-in-Charge, the same shall be rectified as follows:

1

Surface defects which require repair when forms are removed, usually
consists of bulges due to movement of forms, ridges at form joints,
honey combed areas, damage rersulting from the stripping of forms and
bolt holes, bulges and ridges are removed by careful chipping or tooling
and the surface is then rubbed with a grinding stone. Honey-combed
and other defective areas must be chipped out, the edges being cut as
straight as possible and perpendicular to the surface, or preferably slightly
undercut to provide a key at the edge of the patch.

Shallow patches are first treated with a coat of thin grout composed of
one part of cement and one part of fine sand and then filled with mortar
similar to that used in the concrete. The mortar is placed in layers not
more than 10mm thick and each layer is given a scratch finish to secure
bond with the succeeding layer. The last layer is finished to match the
surrounding concrete by floating, rubbing or tooling on formed surfaces
by pressing the form material against the patch while the mortar is still
plastic.

Large and deep patches require filling up with concrete held in place by
forms. Such patches are reinforced and carefully dowelled to the
hardenaed concrete.

Holes left by bolts are filled with mortar carefully packed into places
in small amounts. The mortar is mixed as dry as possible, with just
enough water so that it will be tightly compacted when forced into
place.

Tiered heles extending right through the concrete may be filled with
mortar with a pressure gun similar to the gun used for greasing motor
cars.

Normally, patches appear darker than the surrounding concrete, possibly
owing to the presence on their surface of less cement laitance. Where
uniform surface colour is important this defect shall be remedied by
adding 10 to 20 percent of white portland cement to patching mortar, the
exacl quantity being determined by trial.
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54.9

a)

<)

d)

(e)

7. The same amount of care lo cure the material in the patches should be
taken as with the whale struclure. Curing must be slarled as soon as
possible, after the patch is finished, to prevent early drying. Damp
hessian may be used but in some locations it may be difficull to hold
it in place. A membrane curing compound in these cases will be mos!
convenient.

The exposed surface of R.C.C. work shall be plastered with cement mortar
1:3 (1 cement: 3 fine sand) of thickness not exceeding 6 mm to give smooth
and even surface Irue to line and form any R.C.C. surlace which remains
permanently expesed to view in the completed structure shall be considered
exposed surface for the purpose of this specification,

Where such exposed surface exceeding 0.5 sqm in each location is not
plastered with cement mortar 1:3 (1cement: 3 fine sand) 6mm thick,
necessary deduction shall be made for piaster not done.

The surface which is to receive plaster or where it is to be joined with brick
masonry wall, shall be properly roughened immediately after the shuttering
is removed, taking care to remove the laitance completely without disturbing
the concrete. The roughening shall be done by hacking. Before the surface
is plastered, it shall be cleaned and wetted so as to give bond between
concrete and plastar.

RCC shall be done carefully so that the thickness of plaster required for
finishing the surface is not mare than 6 mm.

The surface of RCC slab on which the cement concrete or mosaic floor is
to be laid shall be roughened with brushes while the concrete is green.
This shall be done wilhout disturbing concrete.

STRENGTH OF CONCRETE

The comprassive strength on work tests for different nominal mix on volume basis
shall be as given in table below:

TABLE

Concrete Mix
(Normal Mix on Compressive Strength in Kg/Sqem
Volume Basis)

- 7 days 28 days
1:1:2 210 315
11 % :3 175 | 265
1:2:4 140 | 210
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5.4.10 TESTING OF CONCRETE

5.4,10 FRegular mandatory tests on the workability of fresh concrete shall be done to
ensure to achieve the specified compressive strength of concrete. These will be
of two types:

(a) Mandatory Laboratory Test
(b) Mandatory Field Test

Result of mandatory field test will prevail over mandatory laboratory test.

5.4.10.1 WORK TEST

Mandatory lab test shall be carried out as prescribed in relevant IS,

5.4.10.2 ADDITIONAL TEST

Additional test if required shall also be carried out as directed by Engineer-in-
Charge.

5.4.10.3 SLUMP TEST
Shall be carried out as prescribed under Chapter 4.

5.4.10.4 VISUAL INSPECTION TEST

The concrete shall be inspected after removal of form work as described under
para 5.4.7.2. The guestion of carrying out mandalory test or other lests prescribed
will arise only after satisfactory repart of visual inspection.

The concrete is liable for rejection if

(i) It is porous or honey combed

(i) Its placing has been interrupted without providing proper construction
joint.

(i) The reinforcement has been displaced beyand tolerance specified or
censtruction tolerances have not been met.

However the hardened concrele may be accepted after carrying oul suitable
remedial measures to the satisfaction of the Engineer-in-Charge at the risk and
cost of contractor,

5.4.11 STANDARD OF ACCEPTANCE - for nominal mix

5.4.11.1 MANDATORY LAB TEST

For concrete sampled and tested foilowing requirement shall apply.

108



5.4.11.2 Out of six samples cubes, three cubes shall be tested al 7 days and remaining
three cubes at 28 days.

5.4.11.3 7 DAYS TESTS

Sampling: The average of the strength of three specimen shall be accepted as
the compressive strength of the concrete provided the variation in strength of
individual specimen is not more than + 15% of the average. Difference between
the maximum and minimum strength should not exceed 30% of the average
strength of three specimens. if the difference between maximum and minimum
strength exceeds 30% of the average strength, then 28 days' test shall have to
be carried out.

Strength: If the actual average strength of sample accepled in para ‘sampling’
above is equal to or higher than specified strength upto 15% then strength of the
concrete shall be considered in order. In case lhe aclual average strength of
sample accepted in the abave para is lower than the specified or higher by more
than 15% then 28 days’ test shall have lo be carried oul to determine the
compressive slrength of concrete cubes.

54.11.4 28 DAYS' TEST

(@) The average ol the strength of three specimen be accepted as the
compressive strength of the concrete provided the strength of any individual
cube shall neigther be less than 70% nor higher than 130% of the specified
strength,

(b} If the aclual average strengih of accepted sample exceeds specified strength
by mare than 30% the Engineer-in-Charge, Iif he so desires, may further
investigate the matter, However the strength of any individual cube exceeds
more than 30% of specified strength, it will be restricted 130% only for
computation of strength.

(c) If the actual average strength of accepted sample is equal to or higher than
specified strength upte 30% then strength of the concrete shall be considered
in order and the concrete shall be accepted at full rates.

(d) If the actual average strength of accepted sample is less than 70% of the
specified strength, the concrete may be accepted at reduced rate at discretion
of Engineer-in-Charge (See para 5.4.13.2).

(e) If the actual average strength of accepted sample is less than 70% of
specified strength the Engineer-in-Charge shall reject the defective portion
of work represented by sample and nothing shall be paid for the rejected
work. Remedial measures necessary to retain the structure shall be taken
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at the risk and cost of contractor. If, however, the Engineeriin-Charge so
desires he may order additional tests to be carried out to ascertain if the
struciure can be retained. All the charges in connection with these additional
tests shall be borne by the contraclor,

5.11.4.1Acceptance Criteria of Field Test (Additional Test — Not Mandatory). These shall
be done if found necessary at the discretion of Enginear-in-Charge.

(A) Preparation of Standard Test Cubes for Calibration of Rebound Hammer at

Site.

{a)

(k)

{c)

(d)

In the beginning the standard test cubes of the specified mix shall be
prepared by field units before undertaking any concrete wark in each
project.

At least 18 standard cubes necessary for formation of one specimen
of specified mix, shall be casl by site staff well in advance. From t
hese 18 cubes any 3 cubes may be selected at random to be tested
for crushing strength of 7 days. The crushing strenglh obtained should
salisty the specified strength for the mix as per specification or
agresment. If the strength is satisfactory then the remaining cubes
will form the standards samples for calibration of rebound hammer. In
case of failure, the site stalf should totally reject the samples and
remove them also and then make another set of samples by fresh
mixing or alternatively, out of the remaining 15 cubes, 3 cubes will be
lested on 28 days. If the 28 days tests are found satisfactory then
remaining 12 cubes will form the standard sample for calibration at 28
days’ strength otherwise all samples shall be rejected and whole
procedure repeated to form a fresh specimen, Al the results shall be
recorded in register.

No concreting will be allowed unless the standard specimen cubes
are obtained., The criteria for acceplance and calibration of hammer
will be 28 days’ strength. The 7 days’ strength is only to facilitate the
work to start,

No work (for the concrete cast between 8" and 28" day) shall be
allowed to be paid unless 28 days’ cube strength is obtained. For the
concrete cast betwean B" and 28" day, the decision to make the
payment may be taken by lhe Engineer-in-Charge on the basis of
existing criteria and all such payments are only advance payment
subject to achievernent of 28 day's prescribed strength. Concrete work
will be rejected if 28 days' strength falls short as per acceptance criteria
and any advance paymenl made on the same shall be recovered. No
further work will be allowed till the acceptable standard cubes are
cbtained.
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(e)

Frequency: It will be once in each quarter or as per the direction and
discretion of Engineer-in-Charge. Whenever the acceptance criteria is
changed or concrete mix or type of cement is changed or Engineer-in-
Charge feels it necessary for recorded reasons with the approval of
the authority according technical sanction, fresh specimen shall be
prepared.

(B) CALIBRATION OF HAMMER

(a)

(0)

€)

Simultaneously, same three cubes lo be tested on 28 days as referred
in para A. (b) above shall be used 1o correlate the compressive strength
of their concrete with rebound number as per procedure described in
para 5.2 of the IS 13311 (para 2} ‘Indian Standard for non-destructive
testing of concrete method of test by rebound hammer which is given
below in para B (b). The average of valuas of the rebound number
{minimum readings) obtained in respect of same three cubes passing
on 28 days’ work test shall form the datum reference for remaining
cubes for the strength of cubes.

The concrete cubes specimens are held in a compression testing
machine under a fixed load, measuraments of rebound hammer taken
and then compressive strength determined as per IS 516. The fixed
load required is of the order of 7N/mm? when the impact energy of the
hammer is about 2.2NM.

If the specimen are wet cured, they should be removed from wet
starage & kept in the laboratory atmesphere for about 24 hours before
testing.

Only the vertical faces of the cubes as cast should be tesled for rebound
number. At least nine readings should be taken on each of the three
vertical faces accessible in the compression tesling machine when
using rebound hammers. The points of impact on the specimen must
not be nearer than 20mm from the edge & should not be less than 20
mm from each other. The same points must not be impacted more
than once.

The rebound number of hammer will be determined on each of the
remaining (18-3-3=12) cubes. Whenever the rebound number of
hammer of any individual cube varies by more than +25% from the
datum readings referred to in para B(a) above, that cube will be
excluded and will not be considered for standard specimen cubes for
calibration. It must be ensured that at least 8 cubes out of 12 that is
66.67% are within the permissible range of variation of rebound number
i.e., +25% or otherwise whole procedure shall have to be repealed
and fresh specimen prepared.
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(D)

(E)

These 8 cubes will form one standard sample in the beginning before
commencement of work and shall be kept carefully for the visiting
officers who will calibrate their hammers on these cubes.

(d) This calibration will be done by field staff with their hammer and than
chart of calibration giving the details of the average readings, date &
month of casting, mix of the concrete elc. shall be prepared and signed
by Engineer-in-Charge and will be duly preserved for future reference
as and when required.

PRESERVATION OF CUBES AT SITE

Standard sample cubes cast shall be careiully preserved at site under the
safe custody of site Engineer or his representative for making them available
together with the charts, to the officers of inspecting or any other senior
deparimental officer, during their inspection of the wark. They will calibrate
their hammer on these cubes if required.

TESTING AT SITE
(D-1) Testing Equipments

(D-2) Testing will be done generally be non-destructive methods like
rebound hammer ste. |t is desirable that each major work site will purchase
rebound hammers and keep them in working order at work site. The lesling
will be done only by hammers which are duly calibrated.

(D-3) The relative strength of actual field work will be tested with reference
to strength of these standard cubes and calibration charts of a hammer for
determining the rebound number on the filed work. The hammer will be
used as per manufaclurer's guideline at various locations chosen at random.
The number of location/reading on each wall, beam column etc. shall not be
less than 12. Al the readings should be within the +25% range of values
prescribed in calibration chart normally. However, reading indicating good
strength will be when It is at par with calibraled value or between 100% &
125% and very good more than 125%. Any value between 100% & 75%
of calibrated value shall be considered satistactory. Values from 75% to
50% shall be considered for payment at rates reduced on prorata basis.
The concrete indicating rebound number |ess than 50% of calibrated shall
be rejected and not paid for.

ACCEPTANCE OF FIELD TESTS AND STRENGTH

If the relative strength of actual field work is found satisfactory considering
the calibration charts with reference to the standard cube test kept at sile,
the representative work will be considered satisfactory. It the work is
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considered below satisfactory, the same will be dealt as stated in para D-
3 above.

7 DAYS' STRENGTH IN RARE CASES ONLY

Mormally cube crushing strength on 28 days' test shall form the basis of
acceptance. Howevear in rare cases of time bound projects/urgent repairs
7 days' cube test strength criteria may be adopled on similar lines using
7 days' standard test cubes and calibration graphs/curves chans for 7 days'
in lieu of 28 days' and testing work done at 7 days'.

PRECAUTIONS

(G-1) The testing shall be done generally as per the guidelines of
manufacturer of the apparatus and strictly in accordance with the procedure
laid down in clause 6 or IS 13311 (pan 2) Indian Standard for Mon-Destructive
Testing of concrete-Method of Test by Rebound Hammer.

(G-2) The rabound hammers are influenced by number of factor like type of
cement aggregate surface conditions, moisture conlent, age of concrete &
extent of calibration of concrete. Hence care shall be taken to compare the
cement, aggregate efc. and tested under the similar surface conditions having
more or less same moisture content and age. However effect of age can be
ignored for concrete between 3 days & 3 months old.

5.4.12 MEASUREMENT

5.4.12.1 Dimensions shall be measured nearest to a cm except for the thickness of slab
which shall be measured correct to 0.5cm. The areas shall be worked out
nearest to 0.01 sg.mt. The cubical contents shall be worked out to nearest 0.01
cubic metre.

5.4.12.2 Reinforced cement concrete whether cast-in-situ or precast shall be classified
and measured accurately as follows unless otherwise specified

)
o)

c)
d
&)
{n

@
(h)

Raft, footing, bases of columns etc. and mass concrete.

Walls (any thickness) including attached pilasters, buttresses, plinth and string
course, fillets etc.

Suspended floors, roofs, landings and balconies
Shelves

Chaijjas

Linthel, beams and bressummers

Columns, pillars, piers, abulments, posts and siruts

Stair-cases including waist or waistiess slab but excluding landing except in
() below.
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0
0

(x)
0]

(m)
()
(o)

{2}
@)
n

Spiral stair-case (including landing).

Arches, arch ribs, domes and vaults

Chimneys and shafts.

Well steining

Vertical and horizontal fins individually or forming box, louvers and facias.
Kerbs, steps and the like.

String courses, bands, coping, bed plates, anchor blocks, plain window sills
and the like.

Mouldings as in comices window sills etc.
Shell, dome and folded plates.
Extra for shuttering in circular work in plan.

5.4.12.3 Work under the following category shall be measured separately uniess olherwise
specified,

(@)
(o)
()
(@

Rafts, footings, basis of columns etc. and mass concrete
All other items upto floor two level
From floor two level to floor three level and so on

R.C.C. above roof level shall be measured along with R.C.C work in floor
just below.

5.4.12.4 No deduction shall be made for the following:

(@)

(b}

Ends of dis-similar materials (e.g. Joists, beams, post griders, rafters, purling
trusses, corbels steps elc.) upto 500 sq cm in cross-section.

Opening upto 0.1 sgm.

Note: In calculating area of openings upto 0.1 sqm the size of opening shall

{e)
{d

include the thickness of any separate lintels or sills. Mo extra labour for
forming such openings or voids shall be paid for.

The volume occupied by reinforcemeant.

The volume occupied by water pipes, conduits elc. not exceeding 25 sq cm
each in cross sectional area. MNothing extra shall be paid for leaving and
finishing such cavities and holes.

5.4.12.5Measurement shall be taken before any rendering is done in concrete members.
Measurement will not include rendering. The measurement of R.C.C. work
between various units shall be regulated as below.

(@)

Slabs shall be taken as running continuously through except when slab is
monelithic with the beam. In that case it will be from the face to face of the
beam.
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(b)

e
(d)

(e}

Beams shall be measured from face to lace of columns and shall include
haunches, if any, between columns and beam. The depth of the beam shall
be from the bottom of slab to the bottom of beam if beam and slab are not
monelithic. In case of monolithic construction where slabs are integrally
connected with beam, the depth of beam shall be from the top of the slab
to the bottom of beam.

The column measurement shall be taken through.

Chajjas alongwith its bearing on wall shall be measured in cubic metre
nearest to two places of decimal. When chajjas is combined with lintel,
slab or beam, the projecting portion shall be measured as chajjas, built in
bearing shall be measured as per item of lintel, slab or beam in which
chajjas bears.

Where the band and lintel are of the same height and the band serve as
lintel, the portion of the band te be measured as lintel shall be far clear
length of opening plus twice the over all depth of band.

TOLERANCES

Subject to the condition that structural safety is not impaired and architectural
concept does not hamper, the tolerances in dimensions of R.C.C. members shall
be as specified in the drawings by the designer. Whenever these are not specified
the permissible tolerance shall be decided by the Engineer-in-Charge afler
consultations with the Designer, it necessary.

When lolerances in dimensions are permitted, following procedure for
measurements shall apply

(a}

(®)

(c)

d)

If the actual dimensions of R.C.C. members do not exceed or decrease the
design dimension of he members plus or minus tolerance limit specified
above, the design dimensions shall be taken for the purpose of
meaasurements.

If the aclual dimensions exceed the design dimensions by more than the
tolerance design dimensions only shall be measured for the purpose of
payment.

If the actual dimensions decrease more than the tolerance limit specified the
actual dimension of the RCC members shall be taken for the purpose of
measurement and payment.

For acceptance of RCC members whose dimensions are not exactly as per
design dimensions, the decision of Engineer-in-Charge shall be final. For
the purpose of payment however, the clarification as given in paraa, b & ¢
above shall apply.
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54.14 RATE

5.4.14.1 The rate includes the cest of materials and labour involved in all the operations,

described above except for the cost of centring and shultering and those
specifically excluded in paricular work order.

54.14.2 On the basis of mandalory lab tests, in case of actual average compressive

strength being less than specified strength but upto 70% of specified strength,
the rale payable shall be in the same proportion as actual average compressive
sirength bears to the specified compressive strength.

Example :

1. Average compressive strenglh in B0% of specified strength. Rate payable
shall be 80% agreement rate.

2. In case average compressive strength is less than 70% of the specified
strength, the work represent by the sample shall be rejected.

3. However, on the basis of mandatory field lests, where they prewvail, the rates
of the work represented by samples showing aclual compressive strength
less than specified strength shall be worked out as per para 5.4.10.5 (D-3)
above. In addition, Engineer In-Charge may order for additional tests to be
carried oul al the cost of contractor to ascertain if the portion of structure
where in concrete represented by the samples has been used, can be retained
on the basis of these tests. Engineer In-Charge may take further remedial
measures as necessary to retain the structure at the risk and cost of the
contractor.

5.4.14.3 No extra payment for richer mix which projects into any member from another

55
551

member during concreting of junctions of beams and columns etc. will be
made except lo the extent structurally considered necessary and when so
Indicated in the structural drawings. The payments for works done under items
of different mixes shall be limited strictly lo what is indicated in the structural
drawings.

ENCASING ROLLED STEEL SECTIONS

Before concrete work is started, the Engineer In-Charge shall check that all
rolled steel sections to be encased, have been erected truly in position. The
sections shall be unpainted and shall be wire brushed to remove the loose
rust/scales etc. When so specified, ungalvanised metal, having mesh or
perforations large enough to permit the free passage of 12.5mm nominal
size aggregate through them, shall be wrapped round the section to be encased
in concrele and paid for separately unless olherwise specified.
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§.5.2
5.5.2.1

5522

554

556

WRAPPING

In case of columns, the wrapping shall be arranged to pass through the centre
of the concrete covering. The wrapping of the entire length of the columns 1o be
carried out in stages and no stage shall cover more than 1.5 metre of height of
colurmns. Successive wrappings shall be caried out only after the immediate
adjacent wrapping has been encased in concrete. The surface and edges of the
flanges of the steel columns shall have a concrete cover of not less than 50mm.
The wrappings of successive stages shall be tied together,

In the case of beams and grilages, the wire mesh or expanded metal shall be
wrapped round the lower flange of the beam and the wrapping shall be suspended
by wire hangers 5mm diameter placed al about 1.2 metres centres. The surfaces
and edges of the steel sections shall have a concrete cover of not less than
50mm. The wrapping shall pass through the centre of the concrete covering at
the edges and soffils of the flanges.

Form work shall be as prescribed in 5.2.

CONCRETING

Concrete shall consist of a mix of 1:2:4 (1 cement : 2 coarse and :4 graded stone
aggregale of 12.5 mm nominal size) unless a richer mix is specified. The mix
shall be poured solidly around the stesl sections and around the wrapping by
vibrating the concrete Inlo position. Consistency of concrete, placing of concrete
and its compagction, curing finishing and strength of concrete shall be as described
in 5.4.

MEASUREMENTS

The length shall be measured correct to one cm and other dimensions correct to
0.5 cm. The cement concrete shall be measured as per gross dimensions of the
encasing exclusive of the Ihickness of plaster. No deduction shall be made for
the volume of steel sections, expanded metal, mesh or any other reinforcement
used therein. However, incase of boxed stanchions or girders, the boxed portion
only shall be deducted.

Unless otherwise stated the fabric reinforcement such as expanded metal shall
be measured separately in square melres stating the mm and size of strands.

The description shall include the bending of the fabric as necessary, Raking or
clrcular culting and waste shall be included in the description.

RATE

Unless otherwise state in work order the rate shall include the cos! of materials
for all the operations described above except the cost of fabric reinforcement.
The cost of providing and erecting steel section and wire hanger shall be paid
tor separalely.
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5.6

5.6.1

562

583

564

5.6.7

PRECAST REINFORCEMENT CONCRETE
GENERAL REQUIREMENT

Precast reinforced concrete units such as columns, fencing posts, door and window
frames, lintels chajjas, copings, sills, shelves, slabs, louvers etc. shall be of grade
of mix as specified and cast in forms or moulds, The forms/moulds shall ba of
fiber glass or of steel sections for better fjnish. Provision shall be made in the
forms and moulds to accommodate fixing devices such ag nibs, clips, hooks,
bolts and forms of notches and holes. The contractor may precast the units on
a cement or sleel platform which shall be adequately oiled provided the surface
finish is of the same standard as obtained in the forms. Each unit shall be cast
in one aperation.

Concrete used for precasting the units should be well proportionad, mixed, placed
and thoraughly compacted by vibrations or tamping as approved by Engineer-n-
charge to give a dense concrete free from voids and honey combing.

Precast arficles shall have a dense surface finish showing no coarse aggregate
and shall have no cracks or crevices likely to assist in disintegration of concrete
or rusting of steel or other defects that would interfere with the proper placing of
the units. All angles of the precast units with the exception of the angles resulting
from the splayed or chamifered faces shall be true right angles. The arises shall
be clean and sharp except those specified or shown to be rounded. The wearing
surface shall be true to the lines. On being fractured, the interior of the unils
should present a clean homogeneous appearance.

The longitudinal reinforcement shall have a minimum cover of 12mm or twice the
diameter of the main bar, whichever is more, unless otherwise directed in respecl
of all items except tencing posts or electric posts where the minimum cover shall
be 25mm.

CURING

After having been cast in the mould or form the concrete shall be adequately
protected during setling in the first stages of hardening from shocks and from
harmful effects of frost, sunshine, drying winds and cold. The concrete shall be
cured at least for 7 days from the date of casting.

The precast articles shall be matured for 28 days before erection or being built
in so that the concrete shall have sufficient strength to prevent damage to units
when first handled.

MARKING

Pracast units shall be clearly marked to indicate the top of membar and its location
and erientation in the structure.
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5.8.1
5811

581.2

5.8.1.3

5814
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Precast units shall be stored, transported and placed in position in such a manner
that they will not be overstressed or damaged.

PRECAST CEMENT CONCRETE JALI

The jali shall be of cement concrete 1:2:4 (1 cement : 2 coarse sand : 4 stone
aggregate 8 mm size) reinforced with 1.6 mm thick mild steel wire, unless otherwise
specified.

FIXING

The jali shall be set in position true to plumb and level before the joints sills and
soffits of the openings are plastered. [t shall then be properly grouted with cement
mortar 1:3 (1 cement : 3 coarse sand) and rechecked for levels. Finally the
jambs, sills and soffits shall be plastered embedding the jali uniformly on all
sides.

DESIGN MIX / READY MIX CONCRETE
DEFINITION

Design mix concrete is that concrete in which the design of mix ie., the
determination of proportion of cement, aggregate & water is arrived as 1o have
target mean strength for specified grade of concrete. The minimum mix of M25
shall be used in all structural elements in both load bearing & RCC framed
sonstruction,

MIX DESIGN AND PROPORTIONING

Mix proportions shall be designed to ensure thal the workability of fresh concrete
is suitable for conditions of handling and placing, so that after compaction
it surrounds all reinforcements and completely fills the formwork. When
concrele is hardened, it shall have the stipulated strength, durability and
impermeability.

Determination of the proportions by weight of cement, aggregates and water shall
be based on design of mix.

As a trial the manufaclurer of concrete may prepare a preliminary mix according
to provision of SP:23.1982. Reference may aiso be made lo ACI 211.1.77 for
guidance.

Mix design shall be tried and the mix propertions checked on the basis of tesis
conducted al a recognized laboratory approved by the Engineer-in-Charge.

All concrete proportions for various grades of concrete shall be designed
separately and the mix proportions established keeping in view the warkability
for vanous structural elements, methods of placing and compacting.
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5.8.2
58.21

58.3

5.8.3.1

58.3.2

5833

5.68.0.4

5.8.3.5

5836

STANDARD DEVIATION

Standard deviation calculations of test results based on tests conducted on the
same mix design for a paricular grade designation shall be done in accordance
with clause 9.2.4 of IS 456.

ACCEPTANCE CRITERIA

COMPRESSIVE STRENGTH: The concrete shall be deamed to comply wilh the
strangth requirements when both the following conditions are met:

fa) The mean strength determined from any group of four consecutive test
results complies with the appropriate limits in col 2 of Tabie below
(characteristic compressive strength compliance raquirement).

(b) Any individual test resull complies with the appropriate limits in col 3 of the
Table.

FLEXURAL STRENGTH: When both the following conditions are met, the
concrete complies with the specified flexural strength:

(a8) The mean strength determined from any group of four consecutive test
resuits exceeds the specified characteristic strength by at least 0.3
N/mmz,

(b) The strength determined from any test rresull is not less than the specified
characteristic strenglh less 0.3 N/mm?,

QUANTITY OF CONCRETE REPRESENTED BY STRENGTH TEST RESULTS

The quantity of concrete represented by a group of four consecutive tes! results
shall include the balches from which the first and last samples were laken together
with all intervening batches.

For the individual tes! result requirements given in col 3 of Table below or in item
(b) of 5.8.3.2, only the particular batch from which the sample was taken shall be
at risk.

Where the mean rate of sampling is not specified the maximum guantity of concrele
that four consecutive test results represent shall be limited to 60m?,

If the concrete is deemed not to comply persuant fo 5.8.3.3 the structural adequacy
of the parts selected shall be investigated and any consequential action as needed
shall be taken.

Concrete of each grade shall be assessed separately.

Concrete is liable to be rejected if it is porous or honey-combed, its placing has
been interrupt without providing a proper construction joint, the reinforcement
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584

has been displaced beyond the tolerances specified, or construction lolerances
have not been metl. However, the hardened concrete may be accepled alter
carrylng out suitable remedial measures to the satisfaction of the Engineer-in-
Charge.

CEMENT CONTENT OF CONCRETE

5.84.1 For all grades of concrete manufactured/produced, minimum cement cantent in

tha concrete shall be 310 kg per cubic metre of concrete. Also, irrespective of
the grade of concrete, the maximum cement content shall not be more than 500
kg per cubic meter of concrete. These limitations shall apply for all types of
cements of all strengths.

5.84.2 Actual cement content In each grade of concrete for various conditions of variables

585

shall be established by design mixes within the limits specified in para 5.8.4.1
above.

WATER CEMENT RATIO AND SLUMP

5.85.1 In proportioning a particular mix the manufacturer/ producer/ contractor shall give

due consideration to the moisture content in the aggregates, and the mix shall be
s0 designed as 1o restrict the maximum free water cement ratio to be less than
0.5.

5.85.2 Due consideration shall be given to the workability of the concrete thus produced.

Slump shall be controlled on the basis of placement in different situations. For
normal methods of placing concrete maximum slump shall be restricted to 100mm
when measured in accordance with 15:1199.

TABLE

CHARACTERISTIC COMPRESSIVE STRENGTH COMPLIANCE REQUIREMENT

Specified Mean of the Group of 4 Non-Overlapping Individual Test

Grade Consecutive Test Results in Nmm' Results in N/mm
(1) (2) {3)
M15 > f , + 0.825 x eslablished standard = f =3 Nmm?

deviation (rounded off to nearest 0.5 N/mm?)
or
f , +3 N/mm? whichever is greater

M20 = . + 0.825 x established slandard >, =4 Nimm?

Above or

deviation (rounded off to nearest 0.5 N/mm?)

f . + 4 N/fmm?, whichever is grealer

ek
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Note:

5.8.6
5.8.6.1

586.2

5.8.7
5.8.7.0

5.8.71

5.8.7.2

In the absence of established value of standard deviation, the values given in
Table may be assumed, and attempt should be made to obtain results of 30
samples as early as possible to establish the value of standard deviation.

AFPROVAL OF DESIGN MIX

The producer/manufacturer/contractor of concrete shall submit details of each trial
mix of each grade of concrete designed for various workability conditions to the
Engineer-in-Charge for his comments and approval. Concrete of any particular
design mix and grade shall be produced/manufactured for works only on obtaining
written approval of the Engineer-in-Charge.

For any change in quality/quantity in the ingredients of a particular concrete, for
which mix has been designed earlier and approved by the Engineer-in-Charge,
the mix has to be redesigned and approval obtained again.

READY MIX CONCRETE

The concrete manufactured for delivery to a purchaser in a plastic and unhardened
state is Ready Mixed Concrete (RMC).

The RMC shall be ordered only on approved suppliers. The RMC plant should
have equipments with automatic batching system having microprocessor/
computer control. The design mix of the RMC shall be approved by Engineer-in-
Charge prior to supply and conformity to lhe same shall be periodically
checked as per the mandatory requirements for periodical testing of quality of
concrete.

All the specifications for congrete and RCC indicated in this booklet shall hold
good for RMC to the extent they are relevant and not specifically indicated
otherwise in this detailed specification for RMC or indicated otherwise in the
description of the work in the work order. Further interalia following shall be
strictly ensured for RMC.

MIXING

Thorough mixing is essential for production of uniform concrete.  Equipment and
methods used shall be capable of effectively mixing concrete materials to produce
uniform mixes of the lowest slump practical of the work,

CHARGING OF MIXER

5.8.7.2.1 Mixers both stationary and truck mounted shall be so charged that there is a

pre blending of the ingredients as the stream flows into the mixer.

5.8.7.2.2 Water shall enter the mixer first, but must continue 1o flow while other ingredients

are entering the mixer. Water charging pipes shall be of proper design and of
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adequate size so that waler enters at a point well inside the mixer. Water
charging shall be complete within the first 25% of the mixing time.

5.8.7.2.3 Cement shall be charged along with other materials, but it shall be ensured
that cements enters the stream after approximately 10% of the aggregate is
in the mixer. When It is necessary to charge cement inlo truck mixers
separately, additional mixing time shall be allowed to obtain desired uniformity
of mix.

58.7.2.4 Admixtures shall be charged to the mixer at the same time in the mixing
sequence for every batch. Liquid admixtures shall be charged with the water.
Powdered admixtures shall be sprinkied into the mixer with other dry ingredients.
When more than one admixture is used, they shall be batched separately and
they shall not be premixed before entering the mixer.

5.8.7.3 MIXER PERFORMANCE

5.8.7.3.1 Mixer performance checks shall be made at regular intervals to ensure uniformity
of the concrete. Visual examination of the concrete shall be one of the aids for
maintaining and checking mixer performance.

5.8.7.3.2 Results of tests on air content, slump, unit weight of air free mortar shall be
guide lines on mixer performance.

5874 Mixing Time
5.8.7.4.1 Mixing time shall be measured from the time all ingredients are In the mixer.

5.87.4.2 Mixing time shall be established from mixer performance tests conducted at
frequent intervals throughout the pericd of the works. However, as an inilial
guide, mixer manufacturer's recommendation may be followed. Other guide line
being 1.33 mins, for 1 cum capacity of mixer and 0.33 min for every additional
1 cum of mixer capacity.

5.8.7.4.3 Mixer shall be designed to have audible indicators and combination inter locks
which prevent mixer discharge prior to complefion of a preset mixing time. Mixer
shall also be designed to start and stop operation with full load.

5874 RE-TEMPERING

5.875.1 Provided that design water-cement ratio is not exceeded, small increments
of re-lempering waler may be added to mixed batches to obtain the desired
slump.

5.8.7.5.2 Addition of water in excess of designed water-cement ratio 1o compensate for

slump loss resulting from delays in delivery or placing of concrete shall not be
permitted.
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5876 MIX TEMPERATURE

5.8.7.6.1 Batch to balch uniformity of concrete with regard to slump, water requirement
and air content is dependent on temperature of concrete. || shall, therefore, be
ensured that the maximum and minimum temperatures of concrete throughout
all seasons of the year do not vary beyond the limits given below:

Maximum : 30° C
Minimum : 20°C

5.8.7.6.2 Necessary measures shall be taken to lower or raise the temperature of water
fo maintain the mixed concrete between the specified temperature limits.

5877 DISCHARGING OF MIXER

5.8.7.7.1 Mixer shall be capable of and handled properly so that concrete of lowest
desired slump can be effectively discharged withoul causing segregation.

5.8.7.8.1 READY ~ MIX CONCRETE MAY BE

+ Mixed in a central plant and transported to the job in agitating or non-
agitating truck bodies.

+  Mixed entiraly in transit.

+ Mixed entirely after reaching the job site.

+ Mixed parially in a central plant and compleled in transit or after reaching
the job site (shrink mixing).

58782 In ready mix concrele, special attention shall be given to the addition of
mixing water quantity, which if incorrect, shall result in reduction of concrete

quality.
5.8.7.8.3 CONCRETE CONSISTENCY (SLUMP) IS ALSQO AFFECTED BY
+ Amount and rate of mixing.
+  Length of haul.
+  Time period for unloading.

+ Temperature conditions.

5.8.7.8.4 In cool weather or short haul and with promp! delivery concrele quality may not
be significantly affected. But with reverse conditions, quality of concrete may be
significantly affected,

Addition of water to compensate for slump loss shall not exceed that
guantity necessary o compensate for a maximum 25mm slump loss. However,
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by this additional quantity of waler, the design water cement ratio shall nol be
exceeded.

5.8.7.8.5 Loss in workability in warm weather shall be minimised by expediting delivery
and placement and by controlling the concrete temperature.

58.7.8.6 If it becomes necessary to use retarders to prolong the time the concrete will
respond to vibrations after placement, prior approval shall be obtained from
Engineer-in-Charge for lhe use.

58.7.87 In hot weather conditions or delays in delivery placement, use may be made of
the procedure of withholding some of the mixing water till the mixer arrives at
the job site. 'n such cases, after addition of the balance (withheld) quantity of
water, an additional 30 revolutions of mixer at mixing speed shall be given to
adequately incorporate the additions water into the mix,

5.8.7.88 When loss of slump or workability cannot be controlled by measures stated
above, complete mixing shall be done at the job site using centrally dry batched
ingredients.

5.87.9 SUPPLY AND PLACING OF READY-MIX CONCRETE

5.8.7.9.1 Responsibility of in-place quality of ready-mix concrete shall be shared by the
manufacturer supplier of ready mix concrete and the placing contraclor.

587.9.2 They shall work in close co ordination. The placing crew shall be in direct
radio/telecommunication contact with the batch plant to ensure:

+ Avoidance of delay in dispatching concrete from batch plant.

+  Inform batching plant delays in formwork, reinforcement work, handling or
placing,

5,8.7.9.3 The placement contractor shall give in writing his requirement of a particular
batch of concrete to the supplier.

5.8.7.9.4 The ready-mix concrete manufacturer/supplier shall, along with each baich
of concrete delivered to the placement ceniractor, give him a concrete
delivery ticket. The supplier shall give copies of all such delivery tickels 1o
the Engineer-in-Charge for his record and also shall get duplicale copies of
all such delivery tickets duly received and signed from the placement
contraclor,

5.8.7.0.5 Ready mixed concrete as supplied by the manufacturer and as placed by the
contractor shall in no way be different from the specifications of concrete as
approved by the Engineer-in-Charge.
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588 TRANSPORTATION: The transporation of RMC to job site should be as quick
as possible to avoid stiffening of concrete slump loss, loss of consistency and
resultant difficulties for full consolidation and proper finishing. This shall be
achieved by keeping the concrete in slow slate of agitation during transit. The
transit time shall be kept within 1! hours.

Equipment for transporting and placing AMC:

Keeping in view the type and range of concrete following equipments may be
adopted for transporting and placing RMC. Selection of methods and equipments
for transit and placing of AMC shall be from the point of view to avoid segregation
of concrete.

Sl. No.

Type and Range of Work

Equipment

Transportation of RMC for all uses

Truck agitator

discharge point to secondary discharge
point or like conveying

2 Conveying RMC from central discharge | Concrete pump with/without
to formwork at all levels in high rise mobile boom
building

3 Work in high rise building and using Crane with/ without bucket
concrate pump

4 Short flat/ horizontal haul with restricted | Burrows and buggies
accessibility

5 Spreading concrele over llat area as in | Screw spreaders '
pavements

6 Laying large volume of concrete withoul | Mobile conlinuous mixer
joints

7 Restoration work, protective coating, thin | Pneumatic guns
lining etc. in difficult localities in large
areas
Concrete in verdical forms Drop chutes
Concrete under water Tremies

10 Conveying huge concrete from main Beil conveyors (with covar

for long reaches in
adverse weather situations
like: hot, windy condition etc.)

5.8.8.1 Fresh concrete can be transported to the placement area by a wvarigly of
methods. Common among them are:

+*

+

Mixer tucks

Stationary truck bodies with or without agitators

126



5.8.8.2
5.8.8.21

+ Buckets hauled by trucks
+ Conveyor belts
+ Hose or pipe line by pumping

Each type of transportation has specific advantages and limitations depending
on the conditions of mix, accessibility and location of placing.

TRANSPORTATION BY MIXER TRUCKS

These are essentially revolving drums mounted on truck chasis. Truck mixers
used in the job shall be labeled permanently to indicale the manufactures’
specifications for mixing like:

+ Capacity of drum
+ Total number of drum revolutions required for complete mixing
+ Mixing speed

+ Maximum time limit before completion of discharge and afler cement has
entered the drum

+  Reduction in time period of discharge
+ Due to warm weather or other variables

All above information shall only form guidelines for the manufacture/producer of
concrele,

5.8.8.2.2 Fulliilment of the stipulated number of revolutions or glapsed time shall not be

acceptable criterion, As long as the mixing water limit is not exceeded and the
concrete has salistactory plastic physical properties and is of satisfactory
consistency and homogeneity for salisfactory placement and consolidation and
is without Initial set, the concrete shall be acceptable.

5.8.8.2.3 When the concrete is lotally mixed in transporting trucks or in case of shrink-

mix concrete, volume of concrete being transported shall not exceed 63% of
the rated capacity of the drum. In case the concrete is tolally mixed in the
central balching plant, the transporting truck may be loaded upto 80% of
the rated capacity of the drum. In this case the drum shall be rotated at
charging speed during loading and reduced agitating speed after loading is
complete.

58.8.2.4 When transporting concrete by truck mixers, delivary time shall be restncled

to 1.50 hours from the time cement has enterad the mixer o completion of
discharge.
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5.8.83 TRANSPORTING BY AGITATING / NON-AGITATING TRUCKS

5.8.8.3.1 Transporting ready mix concrete by this method shall consist of truck chasis
maunted with open top bodies. The metal body shall be smooth and sireamlined
for easy discharge. Discharge may be from the rear when the body is
mechanically tilted. Body of the truck shall have a provision of discharge gate.
Mechanical vibrators shall be installed at the discharge gate for control of
discharge flow.

5.8.8.3.2 Agilators, if mounted, also aid in the discharging of concrete from the truck in
addition to keeping the concrele alive.

5.8.8.3.3 Waler shall not be added to concrete in transport through this system.

5.8.8.34 Bodies of trucks shall be provided with protective covers during peried of
inclement weather.

5.8.8.35 Delivery period, when adopting this system of transporting, concrale shall be
resfricted ta 30 minutes from the moment all ingredients including cement and
water enters in mixer 1o completion of discharge.

5884 TRANSPORTING BY BUCKETS

5.8.8.4.1 This method of transportation is very comman for transportation of centrally
mixed concrete. Buckets of suitable capacities may be fitled with concrete which
is totally mixed in central plant and hauled to the job sile. Buckels then may
be cenveyed to the actual point of placement either with the help of crane/hoist
or they may be cared.

5.884.2 As in the case of open truck transportation, water shall not be added to concrete
transporied in buckets. Concrete shall be protected from inclement wealher by
necessary covering amangements. Also maximum delivery period for this system
of transportation from the time cement is introduced into the mixer to completion
of discharge shall not exceed 30 minutes.

5.8.8.5 CLEANING

5.8.8.5.1 Before loading concrete in either truck mixer, open bodied trucks or buckets, the
containers shall be thoroughly cleaned, washed and dried, so that there is no
waler or moisture in the conlainer which may be Ihe designed water content of
the concrete.

5886 OTHER METHOD OF TRANSPORTATION

5.8.8.6.1 Transportation of concrete either by belt conveyors or by pumping is envisaged
in this work.
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5.8.8.6.2 If. however, producer’manufacturer/ipurchaser of ready mix concrete desires lo

5.8.9

5.8.9.1

589.2

5.8.10

use such method of transportation, they may do so provided their scheme and
complete specifications are submitted to the Engineer-in-Charge for his record
and approval.

OBJECTIVE

Method of transportation used shall ensure:

Efficient deliver of concrete: No significant alteration of properties with regard
to water cement rafio, slump air content and homogeniety.

All variables in transporiation, considering type and accessibility of placement
locations, distance, interval time elc. shall be carefully studied before arriving at
the method used.

PLACING CONCRETE BY PUMPING METHODS

5.8.10.1 GENERAL

5.8.10.1.1 Cencrete conveyed by pressure through either rigid pipes or flexible hoses and

discharged directly in to the desired area is termed as pumped concrete. The
melhed of conveying the concrete through pipe lines is dealt with in these
specification.

58.10.1.2 Methed of applying pressure to concrete is by pumps. Pumps to be used shall

ba efther of the two types as mentioned below:
(a) Fiston type pumps
(b) Squeeze pressure type pumps.

Compressed air pressure pumps shall not be used in the works.

5.8.10.2 PUMPING EQUIPMENTS

5.8.10.21 Piston pumps

58.10.2.1.1 Piston pump to be used in the works shall consist of a receiving hopper for

mixed concrete, an inlet valve, an oullet valve and the pump shall be a
twin — piston pump.

The two pistons shall be so arranged that one piston retracts when the
other is moving forward and pushing concrele into the pipe line to maintain
a reasonably steady flow of concrete. Single piston pumps shall not be
acceptable.
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5.8.1022
5810221

5.8.10.2.3
58.10.231

Inlet and outlet valves shall be any one of the following lypes:
+ Rotlaling plug type

+ Sliding plate type

+ Guided plunger type

Swing type

Flapper type

+ Or any combination of the above.

+
+

The pistons shall be mechanically driven using a crank or chain hydraulically
driven using cil or water.

The receiving hopper shall have a minimum capacity of 1.0 cum and the
hopper shall be fitted with remixing rotating blades capable of maintaining
consistency and uniformity of concrete.

The primary power for pumps may be supplied by gasoline, diesel, or electric
motors.

The primary power unit and the pump unit may be truck, trailer or skid
mounted.

SQUEEZE PRESSURE PUMPS

Sgueeze pressure pumps shall consist of a receiving hopper fitted with
remixing blades. Re-mixing blades shall be such that these can push the
concrete into the flexible hose connected at the bottom of the hopper.

The flexible hose shall pass through a metal drum around the inside periphery
of the drum and come out through the top part of the drum.

The drum shall be maintained under a very high degree of a vacuum during
operation. The drum shall be so fitted with hydraulically operated metal rollers
which when rotating, create a squeeze pressure on the flexible hose carrying
concrele and force the concrete out into the pipe line.

EFFECTIVE RANGE AND DISCHARGE OF PUMPS

Effective range of pumps to be used in the work shall be decided by the
contractors after studying the site conditions. However, the minimum horizontal
range shall not be less than 150 meters and minimum vertical range shall not
be less than 50 metres.

5.8.10.2.3.2 Selection of pumps based on discharge capacity shall be decided by the

contractor after studying the requirements for the project. Discharge capacity
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5.8.10.3
581031

581032

581033

shall be worked oul by the contractors and approval cbtained from the
Engineer-in-Charge., As guide line figure the contractors may assume a
discharge capacity of 15 cubic metre/hour/pump.

PIPE LINES

All concrete camying pipe lines shall generally be rigid pipe lines. Flexible
pipe lines may only be used at bend curves in lines or at discharge ends
it required. Placements of flexible units shall be done judiciously and
connected to the pipe lines only when it meets the approval of the Engineer
In-Charge

Rigid line/ Hard Line/ Slick Line: Such Lines shall be made either of steel
or plastic. Aluminum alloy pipes shall not be used.

Minimum pipelines diameter shall be 100 millimeters and shall have
normal maximum length of 3 melre in each section connected through
couplers,

Flexible Pile Line: Flexible lines shall be made out of rubber or spiral wound
flexible metal or plastic. The pipe shall again be such that they are in
Sections ol 3 metre lenglh each and connected through couplers. These
pipes shall be such that they are interchangeable with rigid lines. While
installing flexible unils, care shall be taken that there are no kinks in the
pipeline, which is a normal tendency with these pipes having diameters
10mm and above.

58.104 COUPLERS

5.8.104.1

Couplers 1o be used for conneclion pipeline sections {either hard or flexible)
shall have adeguate strength to withstand stresses due to handling,
misalignments, poor support to pipe lines efc.

For horizontal runs of pipes and for vertical runs upto 30 metre height the
couplers shall be rated for minimum pressure of 35 kg/cm square. Couplers
used for rising runs between 30m metre and 50m metre height shall have
a minimum pressure rating of 50 kg/om square. Couplers shall be designed
lo allow for replacement of any pipe section without displacing other
sections. These shall provide for the full intermal cross section with no
constructions or service, which may disrupt the smooth flow of concrete.
For pipelines of size 150mm and above, double togged type coupler with
a lhick rubber gasket and secondary wedge-take-up is recommended.
Types of couplers that my be used shall be any of the following:

+ Grooved end coupler
+ One piace exlended lever swing type couplers
+ And full ¢il line type couplers.
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5.8.10.5 OTHER ACCESSORIES

5.8.10.5.1 Other accessories which shall be catered for, are as under;
+ Rigid and flexible pipes of varying lengths
+ Curved sections of rigid pipes
+ Swivel joints and rotary; distibutors.
+ Pin and gate valves to prevent back flow in pipelines
+ Swilch valves to direct the flow into another pipelines
+ Connection devices to fill forms from the bottom up

+ Splints, rollers, and other devices for prolection of conduit over rock concrete
Reinforcing steel and form and to provide lifting and lashing points in the
pipe line

+ Transitions lor connecting different sizes of pipe line

+ Air vents for downward pumping

+ Clean out equipment.

5.810.5.2 For concrete of columns, walls and scattered small placements, re-
commendation is made for special cranes or power conlrolled booms carrying
pipelines with a pendant type concrete delivery hose.

58108 LUBRICATING OF PIPE LINE

5.8.10.6.1 Betore pumping concrete into the pipeline, the line shall be lubricated with a
preperly designed morar/greut lubricant. This shall be ensured by starting the
pumping operation with a properly designed maortar or with a batch of regular
concrete with the coarse aggregate omitted. The quantity of monar required
as lubricant is dependent on the smoothness and cleanliness of the pilelines.
As a guide line, for 100mm diameter pipa line of 100 metre length, 0.08 cum
to 0.10cum of mortar should normally be adequate bul this shall not be taken
as specified, and the contractor shall establish his requirement.

The quantity of mortar thal comes out of the delivery end of the pipeline shall
not be used in place of the concrete work. However, with the approval of
Engineer-in-Charge, this mortar may be used as bedding morar against
construction joints, The rest of the mortar shall be wasted.

Lubrication shall be maintained as long as the pumping of concrete continues.

5.8.10.7 GUIDE LINES FOR FIELD PRACTICE

5.8.10.7.1 Proper planning of concrete supply, pump locations, line layout, placing
sequence and the entire pumping operation will resull in savings of time and
expense.



581072

581073

581074

58.10.75

5810786

5.810.7.7

58.107.8

The pump shall be placed as near Ihe placement area as practicable. The
surrounding areas of the pump shall be lree of obstructions to allow for
movement of concrete delivery trucks. The surface must be strong anough 1o
withstand the loaded trucks operaling on it. If the surface is a suspended
slab, the truck route shall be adequately supported in consultation with the
Engineer-in-Charge.

Pipe lines from the pump to the placing area shall be laid with minimum
number of bends. For large placement areas, alternate lines shall be installed
for rapid connection when required. A flexible pipe at the discharge end will
permit placng over a large area directly without rehanding of pipelines.
Pipeline shall firmly supported.

If more than one size of pipe has to be used, the smaller diameter pipe
shall be placed at the pump end and the larger diameter at the discharge
end.

When pumping downwards, an air releases valve shall be provided at the
middie of the top end lo prevent vacuum or air build up. Similarly, while
pumping upwards, 2 no-retum valve shall be provided near the pump to
prevent the reverse flow of concrete during the fitling of clean up equipments
or when working on the pump.

It is essential that direct radioftelecommunication be maintained between the
pump operator and the concrete placing crew. Good communication between
the pump operator and the batching plant is also essential.  The placing rate
shall be estimated by the pump operator so that concrete can be ordered at
an appropnate delivery rate.

The pump shall be started for a check run and operated without concrete
to ensure that all moving pars are in operation propery. Before placing
contrete, the pump shall be run with some groul /mortar for lubricating the
line.

When concrete is received in the hopper, the pump shall be run slowly until
the lines are completely full and the concrete is steadily moving. A continuous
pumping must be ensured, because if the pump is stopped, concrete in the
line may be difficull to move again.

When a delay occurs because of concrete delivery or some form repair works
or for any other reason, the pump shall be slowed down to maintain some
movement of concrete in the pipeline. For longer delays, concrete in the
recelving hoppar shall be made 1o last as longer as possible, by moving the
concrete in the lines occasionally with intermittent strokes of the pump. Itis
somelimes essential to run a return line back to the pump so that concrete can
be re-circulated during long delays.
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58.1079

5.8.10.7.10

5.8.10.7.11

5.8.10.8
5.8.10.8.1

5.8.11
5.8.1141
5.8.11.1.1

It after & long delay, concrete cannot be moved in the fine, it may be necessary
to clean out the entire line. However, quite often only a small section of
pipeline may be plugged and require cleaning. The pump operator who
knews such details as the length of line, age of concrete in the line ete.,
should be consulted for deciding the appropriate sectien to be cleaned.

When the form is nearly full, and there is enough concrete in the line to
complele the placemant, the pump shall be stopped and a “go-devil” inserted
at lhe appropriate time so that concrete ahead of the go-devil shall be
forced completion of the work. The go-devil shall be forced through pipeline
fo clean it oul. Use of water pressure is a safer method. The go-devil shall
be stopped at discharged end to ensure that water does no spill an the
placement area. W air pressure is used extrame care shall be taken and the
pressure must be carefully regulated. A trap shall be installed at the end of
the line to prevent the go-devil being ejected as a dangerous projectile. An
air release valve shall also be Installed in the line to prevent air pressure
build wp.

It is essential 1o clean the fine after concrete placing operation is complete.
Cleaning shall be done in the reverse direction from the work end to the
pump-end where the concrete in the line can be dumped in a buckst. After
removal of all conerete, all pipe lines and other equipments shall be cleaned
thoroughly and made ready for the next use.

INFORMATION TO BE FURNISHED BY CONTRACTORS

Along with their bid the contractors if called for shall be required to submit
the following information ragarding the equipments proposed to be used by
them;

+ Type, number, capacity, range, mounting, nature of primary power used
and the operating weights of pump and mounting.

+ Manufacturer's specifications for pipe lines giving pressure rafings, sizes
and material for straight and curved sections.

+ Manufacture's cerificates.

SAMPLING AND TESTING (MATERIALS)
AGGREGATES

It called for the supplier of aggregates shall furnish the fellawing informations
before the malerials is delivered to site:

*+ Precise localion of source from where the material is to be supplied.
* Trade group of principal rock type.
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58.11.1.2

581113

5.8.11.1.4

* [Presence or reactive minerals.
* Trade group names of aggregates to be used for concrete viz,, Granite,
Gabbro Dolerite, Rhyolite, Basalt, Quartzite, Gneisis.

I called for the supplier shall also furnish reports on test results giving the
following informations for approval to Engineer-in-Charge before delivery of
material al site:

+ Specific gravity

+ Bulk density

+ Moisture content

+ Absorption value

+ Aggregate crushing strength
Aggregate impact value

+

+ Abbrasion value
+ Flakiness index
+ Elongation index
+ Limits of deleterious substances in the aggregate

Soundness of aggregate
Potential reactivity of aggregate,

All test shall be conducted in accordance with IS 2386 (Part — | to VINI).

Change in quality of aggregates under the trade group name shall not be
acceptable in the work, Change in source of aggregates shall also not be
acceptable under normal circumstances, even if the aggregates belong to the
same trade group. Engineer-in-Charge, may with his discretion allow a change
in the source. But, In that case, all test mentioned in para 5.8.11.2 above
shall have to be repeated for the aggregates from the changed source and the
lest results submitted to Engineer-in-Charge for his approval betore the delivery
of material at site.

It called for, in addition to provision in paras 5.8.11.1.1, 58.11.1.2 and 5.8.11.1.3
above the following tests have to be performed on representative samples
from every lot of aggregates after delivery at site. These lests results are to
be submitted to the Engineer-in-Charge for his approval. Acceplance
criteria for aggregates shall be based-i In-Charge, the resulis are not within
permissible limits, the lot of aggregates from which the samples have been
obfained for testing shall stand rejected and the material shall be removed
from the site.



MANDATORY TESTS ON AGGREGATES AT SITE

S1 No.

Tests | MNo. of test on each 10 cum of
Material or part of thereof

Lo N N T ]

| Specilic gravity 3
Bulk density
Aggregate crushing strength

Limits of deleterious substances

W oW W W

Aggregate impact value

581115

581118

5.8.11.2
581121

Mean value of the results from above lest shall be taken as the representative
value and the acceplance criteria shall be based on these. All test procedures
and computations for test results shall be as per |1S: 2286

All other test in para 5.8.11.1.4 being in compliance with requiremants sel in
specifications, if only the limits of deleterious substances do nol meet lhe
requirements, an attempl may be made to wash the aggregate to bring the
limits within permissible values. Under such circumstances, moisture content
check shall be made and allowance made before batching.

Apart from mandatory tests specified in para 5.8.11.1.4 above, the Engineer-
in-Charge may at his discretion, call for any addilional tests that he may
consider necessary. Sampling, procedure and computations for such test shall
be done in accordance with 15:2430 and 15:2386 as applicable.

CEMENT

Supplier of cament shall furnish the following documenis before the cement
is delivered to site.

5.8.11.2.1.1 Cenlilicate confirming thal chemical composition and physical characteristics

are within the stipulated values for types of cement supplied as per relevant
codes.

5.8.11.2,1.2 Cenrtificate confirming that the chloride content in the cement is not in excess

581122

581123

of 0.05 percent of mass of cemenl.

If during subsequent testing of cement supplied in lots any of the properties
are found o be outside the acceptable limits, the lot of cement shall be
nejected.

Each 1000 bags or part theraof of cement, or each wagon load of cement
shall constitule one lot of cement for the purpose of conducting tests at site
before cement is accepted.
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58.11.24

58.11.25

5811286

Samples for testing at site shall be taken al random from 2% ol the total
quantity supplied in one lot. For example supplied in bags, samples shall be
drawn for minimum of 5 bags and the 2% value shall be rounded off 1o the
next higher integer.

For bulk cement, sampling shall be done with the help of slotted sampler o
be as per 15:3535

Results of test conducted on samples drawn as mentioned In para 5.8.11.2.4
shall be submitted to the Engineer-in-charge for his approval. If in the apinion
of the Engineer-in-Charge, the lest results are not wilhin permissible limits,
the lot of cement from which samples have been obtained for testing shall
stand rejected and the material shall be removed from site.

Following lests shall be conducted at site on each lot of cement delwered:

[ st

No. | Mandatory Tests | Number of testiot |

1 Consistency of standard Cement paste 5

2 Initial and final setting time 5 each

3 Compressive sirength test 10

581127

5.8.11.3
581131

581132

Mean values of the resulls from the above results shall be taken as the
representative value and the acceplance criteria shall be based on these test.
All test procedures and computation of test resulls shall be as per 1S:4031.

Apant from mandatory lests specified in para 5.8.11.2.6 above, the Engineer
In-charge may at his discretion, call for any additional tests that he may consider
necessary. All such tests shall be done on representative samples taken from
each lot described para 5.8.11.2.4 and tesling and computation of test resulls
shall be done as per 1S:4031,

WATER

Water to be used in manufacturing and curing of concrete shall be tested
before use. All such test results shall be submitted to the Engineer-in-Charge
for his approval before water is used.

Manufacturer/Contractor respensible for conerete work shall identify and inform
the Engineer-in-Charge, precisely the location of source of water intended lo
be used. Each such source of water shall be separately tested. In the event
of a change in the source of water all tesls specified herein shall have 10 be
repeated.

5..8.11.3.3 In the event water is drawn from tube wells or open-wells, water samples shall

be tested for seasonal fluctuations in water table or at intervals to be directed
by the Engineer-in-Charge.
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581133

5.811.4
581141

581142

58115

58118

Water samples from each source shall be tested as under:

Test | Number of tesis each source
Acidity ' 3
Alkalinity ) 3
Presence of solids 3

Mean values of the above test shall be taken as the representative value and
the acceptance criteria shall be based on these test results. All testing
procedures and computation of test results shall conform to 15:3025

ADMIXTURES

It called for suppliers of Admixtures for concrete, contractor shall supply the
following before any admixtures is approved by Engineer-in-Charge for their
use:

(a) Certificate confirming that the use of a parficular brand of admixture shall
not be harmiul to concrete in any way.

(b} Certificate confirming the exact dosage of admixture of a particular
brand.

(¢} Certificate stating the specific purpose for which the admixture is 1o be
used

(d) Special precautionary measures to be taken in the manufacture of concrete
when using the particular brand of admixture.

(e) Certificate confirming that the admixture conforms to specifications
of 15:9103 or to ASTM-C260, ASTM-C 10, ASTM-C 595 or to ASTM-C
618.

Engineer-in-Charge at his discretion may require tesls to be performed to
reconfirm the characteristic properties of any admixture. All such tests shall
be done in accordance with 15:9103.

All tests described in paras 5.8.11.1 to 5.8.11.4 above shall be done at the
site laboratory or at laboratory to be identified by the Engineer-in-Charge
depending on the test to be conducted.

All fest shall be done in the presence of a representative nominated by the
Engineer-in-Charge and a representative of the concrete Manufacturer/
Contractor when test are performed at the site laboratory. All observation and
reports of test shall be jointly signed by the two representatives before the test
resulls are submitted to the Engineer-in-Charge for his approval.
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58117

5.8.12
5.8.121
5.8.12.1.1

Unless otherwise stated in the contract expenses for all malerials used for
testing, sampling procedures and testing including preparing report shall be
borne by the Concrele Manufacturer/Contractor.

SAMPLING AND TESTING FOR QUALITY CONTROL OF CONCRETE

FRESH CONCRETE

Fresh concrete shall be tested for siump

Compacting Factor/Waorkability

Consistency

Weight per cubic metre, cement facter and air content.

58.12.1.2 SLUMP

5.8.12.1.2.1 For concrete tetally mixed in a central plant, slump shall be checked at:

(a) Immediately during loading of trucks
{b) Point of discharge from the delivery truck
{c) Final plagement location

At placement location the slump measured shall conform to the design slump.
Manulacturer of concrete shall adjust for loss of slump in transit and establish
the requirements of design mix. All slump measuremenis shall be done
wilhin a pericd of 20 minutes frem the time cement |s added to the mixer
placement contraclor shall \ransport concrete from truck discharge point to
actual placement localion within 10 minules of delivery, before tha final slump
reading is taken at placement location.

5.8.121.2.2 For concrete entirely mixed in transit or for shrnk mix concrete, slump

readings shall be taken al:
(a) Point of discharge from delivery trucks
(b) Final placement location.

In this case also, the slump measured at the final placement location
shall conform to the designed slump. The placement contractor shall be
responsible for transporting concrete from delivery truck discharge point to
final placement location within 10 minutes. However, in this case, the truck
shall discharge the concrete within 1 hour and 30 minutes from the time
cement is added in the mixer and slump measured at the point of discharge
immediately on delivery. Manufacturer of concrete shall ensure that the final
slump measuremant corresponds to the orderad slump.
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5.8.12.1.2.3 For measuring concrete slump at point ol discharge from delivery trucks,
samples shall be taken from concrete omitting the first and the last 15% of
the load. For concrete delivery or placed by pumping. sampling shall be
similar lo those specified for delivery trucks,

5.8.12.1.2.4 Slump measurement of ready mix concrele transported by buckets shall be
al a location specified in para 5.8.12.1.2.1 with same limits on time.

Sampling from buckets shall be such that the bucket containing discharge
from mixer for the first and last 15% are omitted.

5812125 Al placement locations, samples for checking siump shall be collected from
every 20 cum of concrete or pan thereof placed at location for each type of
concrete

58.12.1.2.6 For all slump checks in the filed atleast two recordings shall be made and
the average value taken as the recorded slump.

5.812.1.2.7 Slump checks for concrete in the laboratory shall be carried oul as and
when required by the manufaciurer of concrete during the mix design stage
and during the progress of work for control on field results.

5.812.1.2.8 Slump readings shall only be a guideline for cancrete consistency and shall
not be taken as the acceptabllity criteria for cancrete placed at location. All
slump tests shall be carried out in accordance with 1S:1199.

5.8.121.3 COMPACTING FACTOR

5.8.12.1.31 For concrele whose ordered slump is 50mm or less, compactling factor test
shall be conducted at both field and central batch plant in addition to slump
lesls mentioned in para 5.8.12.1.2.

5.8.12.1.3.2 Compacting factor check zhall be done in fisld only at placement location,
and shall also be conducted al cenlral batch plant if concrete is totally mixed
in plant.

5.8.12.1.3.3 For this test sampling shall be done as for slump measurements in filed and
within the same fime frame as for slump test.

5.8.121.34 Only one compaction factor test shall be conducted fer every 20 cum of
concrete or part thereof placed at location for each type of concrete. Since
the tests is sensitive, every care shall be taken to conduct this test totally in
compliance with procedure mentioned in 1S:1198.

5.8.121.3.5 Laboratory tesls for determining compacting factor of concrete shall be done
as per manulacturer's requirement for establishing and controlling the design
mix of concrete.



5.8.12.1.3.6 Compacling factor lest shall not be taken as an acceptance criteria and shall

58.12.14
5812141

5.8.121.5
58.12.1.5.1

581216

58122
581221

581222

581223

be treated only as a guide line to workability of concrete.

CONSISTENCY OF CONCRETE

This test shall be performed only at the batching plant laboratary using a
Vee-Bee consisto meter for determining and predicting the slump of concrete.
Number and frequency of these tests shall be based on requirements of the
manufacturer of concrete. Care shall be taken in producing mix design of
required characteristic strengths of concrete within limits of Vee-Bee — Degree
Belwean 1.6 and 4.5 for concrete trangported and placed by normal methods
and between 0.8 and 3.5 for concrete transponted and placed by pumping
methods.

WEIGHT, CEMENT FACTOR AND AIR CONTENT TEST

If directed by Enginger-in-Charge freshly mixed concrete for every type shall
be tested in the batch plant laboratory for each batch of concrete produced
to determine weight per cubic metre of freshly mixed concrete, cement factor
in conerete and the air content of the concrete. Frequency and number of
test shall be finalized by the manufacturer of concrete in consultation with
the Engineer In-Charge for his requirement on the mode of measurement af
concrete produced.

The Engineer-in-Charge may at his discretion require further tests over and
above those specified above in para 5.8.12.1.1 to be conducted on fresh
concrele. The manufacturer and the placement contractor shall have to
comply with all such requirement,

HARDENED CONCRETE

For quality control a strict check on the strength of concrete shall be
maintained along with other filed requirements such as warkabhility,
consistency, slump etc., mentioned in para 5.8.12.1.1 above.

Acceptability criterion of concrete as specified in para 5.8.1.5, shall only be
applicable.

Test on cube crushing strength of concrete in accordance and compliance
with 1S:456 and 1S:516 shall be done as under:

(1) Samples of fresh concrate shall be taken from concrete at central batch
plant mixer while loading delivery trucks or other transport and also from
concrete transported o placement location.

(2) Test on specimens made from samples collected al placemant location
shall be considered strength. Test in specimens made from samples al
the batch plant shall only be taken as guide lines test. Only in the case
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3

(4)

of doubtful result, the Engineer-in-Charge may refer to such guide lines
results for deciding on the quality of concrete.

For truck mix concrete and shrink mix concrete guide line test specimens
shall be made from samples collected at discharge location from mixing
trucks. For this purpose first and last 15% of the load shall be omitted
while collecting samples.

Frequency of sampling shall be as given below in Table below for
sach grade of concrele of different workability and for each type of
specimens (field test specimens and guideling test specimens) for
conducting 28 days crushing strength tests.

TABLE

Quantity of concrete Delivered (cum) | Number of Samples

Less than 5

1

6 to 15

2

16 to 30

3

31 to 50

4

51 and above

4 plus one additional samples for each
additional 15 cum or part thersof

(8)

(€

Each sample shall be of adequate quantity so that a minimum of 3
specimen cubes can be made for the test of the sample in accordance
with 1S:516.

All test specimens shall be made compacted cured and tested in
compliance with 1S:516 and test results interpreted in accordance with
IS:456. For acceptance of concrete strength, field specimens test results
shall not be less than values given in table above (Characteristic
compressive strength compliance requiremant).

In addition to 28 days crushing strength test on specimens made at
frequencies specified in para 4 above, early strength tests at 7 days
shall also be conducted on field specimens as well as guide line test
specimens. Frequency of sampling far this set of test shall also be
same as those specified earlier Table above, 7-day strengths also
shall conform lo values given in Table for the same above. But these
test results even if conforming to specified values shall only be taken
as guide line values for projecting concrete strength and shall not be
construed as conforming to specifications.
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581224
5.8.12.24.1

(8)

(9)

(10

For each grade of concrete and for all workability conditions with different
waler — cement ratios and compositions of admixtures, preliminary test
shall be conducted far crushing strengths on finalization to design mix
for each type of concrete. Such tests shall be conducted both at 7 days
and 28 days under laboratory conditions. Six test specimens shall be
made for 7 days test and six test specimens shall be made for 28 days
test.

Average of the six test resulls of different periods shail not be less than
those specilied above.

Crushing strengths on cubes shall also be conducted during the process
of finalisation of concrete design mix. Frequency and number of such
tests shall be as per requirement of concrete manufacturer.

All test specimens for conducling crushing strength shall be praperly
labeled for identification indicating:

+ Date of making specimen
+ Grade of concrete
+ Placement location exact

+ Purchasers order number

In addition to crushing strength test on concrete, the Engineer-in-
Charge may call for other tests an hardened concrete. The placement
contractor and the manufacturer of concrete shall comply with all such
instruclions.

NON-DESTRUCTIVE TEST

When the 28 days crushing values on field specimens and /or specimens
made for guideline test fall short of specified values, or in case of doubtful
placement of concrete, the Engineer-in-Charge shall call for non-destruction
tests on the structure. Such tests may be any one or a combination of the

following:

+  Rebound hammer test

+  Windsor penetration probe test

+ Pulse velocity (Sonic or Ultrasonic) test
+ Core test

+ Load test
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5812.24.2

5812243

58.12.244

5.8.123

58124

58125

58126

58127

Interpretation of rebound hammer, Windsor Probe and Pulse velocity test
results shall rest with the Engineer-in-Charge.

Core test, if ordered by the Engineer In-charge, shall be done in accordance
with 1S:516 samples for such test shall be taken from locations to be identified
by the Engineer-in-Charge and such samples shall be collected in
compliance with 15:1199.

It felt necessary, the Engineer-in-Charge may instruct load testing for any
part of the structure based on doubtful concrete strengths. Such tes) shall
be carried out as per delails 1o be provided by the Engineer-in-Charge in
consullation with the structural consultants.

Unless otherwise specified in contract, the concrete manufacturer/ concrete
placement contractor shall arrange for all test to be conducted in accordance
with these specifications, including all necessary tools, plants, equipments
and material, and shall be responsible for conducting all tests at his
cost,

All test conducted al the field laboratory shall be carried out by gualified
technicians employed by the concrete manufacturer/concrete placement
contractor, in presence of authorized representative of the Engineer-in-Charge.
All test reports and observation reports shall be jointly signed by the Enginaer
-in-charge or his aulhorized representalive and the technician. conducting
such test.

Engineer-in-Charge shall alone decide where such tests are to be conducted.
He may instruct tests to be conducted al laboratories other Ihan the figld
laboratory and such instructions shall be followed without claiming exira
charges on this account.

When directed by Engineer In-Charge, the concrete Manufacturer/Flacement
contractor shall set up a laboratory at this own expense which shall have
facilities, for conducting all necessary field test on materials and field and
laboratory test on concrete. The laboratory shall be staffed by the concrete
Manufacturer/Placement Contractor with qualified and experienced scientists
and technicians.

Special Care with respect to centering ( formwork in case of RMCApart from
attending to all the requirements of formwork detailed under RCC chapter,
while RMC is being used special additional care shall be taken to ensure
that form work is adequately strong for receiving AMC by pumping. While
concreting it should be ensured that dumping of large quantities of concrete

144



5.9
5.8.1

59.2

593

5.94

al the mouth of delivery pipe for subseguent spreading should be avoided as
the centering / formwork mighl not have been designed for this additional
ioad of dumping concrete at one point. As far as possible uniform spreading
of concrete over the entire area shall be ensured to avoid unintended
additional loads at random locations.

THERMO MECHANICALLY TREATED BARS (TMT-BARS)
Introduction

Thermo Mechanically Treated (TMT) Bars is a recent technological advancement
for production of strength deformed stesl bars for concrete reinforcement. In this
process higher strength is cblained in thermo mechanical treatment, wherein the
steel bars get inlensive cooling immediately after rofiing. Sudden reduction in
temperature creates a hardened surface layer with the internal core still being
hot. While further cooling in atmosphere, lempering takes place by the heal Trom
the core. This process is expected to improve the properties of strength and
ductility of the bars.

ADVANTAGE

Generally, the higher sirength in sieel can be obtained by increasing Carbon
content, Micra alloying, Thermo Mechanical Treatment or Cold Twisting. So far
in India, cold twisting of bars was used extensively for production of high strength
bars. These bars can easily be identified by the two main ribs being helical,
where as in hot rolled bars these ribs are straight. In the case of TMT Bars the
higher strength is obtained by thermo mechanical treatment and the Carbon content
also has been brought down leading to improved Ductility.

PERMISSION TO USE

However, it may be noted that deliberations are going on at the Bureau of Indian
Standard (B1S), for making appropriate provisions in relevant BIS codes and itis
expected that his will be done shonly. Meanwhile, the properties of these bars
have been examined and it has now been decided that these bars may be
allowed to be used in CED works.

PROPERTIES

This steel is currently being produced in various grades by M/S Steal Authority
of India Ltd. (SAIL), M/S Tata Steel and M/S Rashtriya |spat Nigam Ltd. The
trade names for these bars are SAIL-TMT, TISCON-TMT and REBARS
respectively. The grades, chemical properties and mechanical properties are
indicated in Table |, 11 & Il
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TABLE - |

Mis Sail Mis Tata Steel | M/s Rashtriya | Yield Stress (0.2% proof
Ispat Nigam Stress) Considering
Lid. Equivalent As per 1S:1786

SAIL TMT 415 TISCON TMT 42 | REBARS 415 | 415 N/MMF
SAIL TMT 500 TISCON TMT 50 | REBARS 500 500N/MMF
| SAIL TMT 520 530 N/MMF |

TABLE - I

CHEMICAL COMPOSITION IN %

IS 1786 ' Sail TMT | Tiscon | TMT - 50 Vizag Steel (RINL)
FE 415 | All Grades TMT-42 Rebarsall Grades |
Carbon 0.30 0.25 | 017 0.190 0.20
| Sulphur 0.06 005 | 0.045 | 0.045 [ 0.04
{ Phosphorus 0.06 005 | 0.045 |0.05 0.05
Sulphur+Phosphorus | 0.11 0.10 | 0.90 0.090 0.09
TABLE-IN

MECHANICAL PROPERTIES

IS —1786| SAIL - TMT TISCON Vizag Steel (RINL)
Rebar
Grade Fe 415 [415 500 550 |[TMT-42 TMT-50| Fe 415 Fe 500
Yield Strength 415 {415 500 550 450 530 460 540
Tensile Strength 485 | 500 580 630 510 580 520 585
Elongation in % 145| 22 20 18 20 18 20 16

595 LIMITATIONS

5.8.5.1 Standard Table of SP 16 (Design Aid to 15:456) can be used for utllising these
design process. However, there are limitations when it comes 1o using the strengths
415 Mpa in Earthquake prone areas 1S:13920 forbids using strengths higher than
415 Mpa under following situations:

The Structure is located in Seismic zone IV & V.
(i) The Structure is located in Seismic Zone - IIl and has the importance factor
(I) greater than 1.
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5952

59.6

5.10
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5102

5.10.3

(i) The structure is located in Seismic Zone — Il and is an Industrial Structure
{iit) The Structurs is located in Seismic Zone — |Il and is more than 5 storey high.

While every care shall be taken to avoid mixing different types and grades of
bars in structure members as main reinforcement to satisty Clause 25.1 of 15:456,
if approved by competent authority / indicated in approved structural drawing,
under exigencies where two grades/types of bars are to be used in the same
building the same may be used.

IDENTIFICATION

Care shall also be taken to property identify these bars at site. The staff shall
be specially looking for identification marks on these bars. While TISCON Bars
are available with embosses on their bars SAIL = TMT are yet 1o do so. Currently
SAIL is providing Bundled bars colour coded yellow for TMT 500 and Green for
TMT 550 (No colour code for TMT 415) at the ends along with a fally indicating
the grade with each bundle Rashlriya Ispaat Nigams's rebar can be identified
with In-Signia which is embossed on every rebar during the rolling process itself.
However, the grade of rebar can be identified by means of colour coding. Grade
Fe 415 is coded Blue colour and Fe 500 is coded with Blue-Green colour. Hence,
it will be advisable 1o see that the type/grade of bars are brought 1o site and used
in the project after conducting tests for each lot.

VACUUM DEWATERED CONCRETE

The concrete from which the excess waler, not required for hydration is extracted,
by vacuum process, when the concrete is freshly laid, and consolidated is known
as vacuum dewatered concreta (VDC).

In addition to the specification with respect to concrete warks, concrete pavement
works, stipulated in this booklet, following specific requirements shall be ensured
when attending to VDC works.

The water cement ratio adopted in concrete based on workability consideration
will always be more than the minimum water content required for full hydration ot
cement, This excess water is not required once the concrete is mixed, laid and
consolidated. This water is extracted from concrele by application of vacuum
process al the surface of the concrete. Approximately 20% 10 25% of water from
the concrete may be removed by this process and this results in settlement of the
concrete to the extent of about 3% of the depth over which the suction acts.
Power troweling will be done to the surface of VDC. This reduction in water
cement ratio and power troweling will increase the strength of concrete, improve
wear resistance, imparts high abrasion value, ensure rapid stiffening of concrele,
enabling early usage of the area.
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VDC are generally used where high strength floors, concrete roads and pavemants
are required with high abrasion value and wear resislance. Due to its high
impermeability it may be used where impermeable concrete is required.

There shall be a base leveling cancrete for VDG for fioor, road and pavements
efc.

Based on design consideration and efiective depth of suction the thickness of
VDC slabs shall be decided.

The VDC are to be laid in altemate panels. The size of the panel is guided by
length of the screed vibrator which is generally 4 m long. The base concrete
where VOC to be laid shall be cleaned and M.S channel forms are to be fixed
in panals of suitable sizes keeping the top level of the channel in level with top
of VDC. The reinforcement shall be placed In pasition with covers at top, bottom
and alround as specified. All embedments, requirement of construction joint,
expansion joinis etc. to be attended. There on the design mix concrete of approved
grade shall be uniformly poured into the form/panel and leveled. The concrele
shall be vibrated by poker vibrator for proper consolidation. There on suriace
vibration of the concrete shall be done using double beam screed broad maotor
guided vibrator moving aleng the M.S. channeis. Over this vibrated concrete
surface a boltom sieve mat has to be placed fo act as a fine filter bed 1o prevent
removal of cement together with waler during exiraction of excess water by vacuum
dewalering process. A porous mat connected to a vacuum pump is placed over
the siave mat and dewalering of concrete is done with vacuum pump of appropriate
capacity. A Vacuum of 0.8 Mpa is applied for a period of about 15 to 20 minutes.
The exiracted water may be collacled to broadly cross check that adequate waler
is still retained in the concrete for full hydration,

The process of dewatering leaves a few voids behind on the concrete surace.
Hence poker vibrator shall be gently applied again as may be required. Thereon
a power trowel fitted with circular disc shall be applied judiciously to get a
level hard top surface. Finally the power trowel with adjustable plates shall
be operated over the concrate surface for obtaining perect finish to the VDC
surface.

With respect to curing, provision of construction joints, expansion joints, removal
of from work and all other related works the relevant specification under concrete;
RCC; concrete pavement concrete flooring el in this booklet shall hold good for
VDC also.
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6.0

CHAPTER - 6
BRICK WORK

TERMINOLOGY

Bond : The arrangement of the bricks in successive courses 1o tie the brick
work together both longitudinally and transversely. The arrangement is usually
designed to ensure that no vertical joint of one course is exaclly over the one
in the next course above or below it, and there is greatest possible amount of
lap.

BED JOINT: Horizontal joint in brick work or masonry.

Closer: Any porlion of a brick used in constructing a wall, to close up the bond
next to the end brick of a course.

Coping or Weathering: The cover applied over or the geometrical form given
to a part of the structure to enable it to shed rain water.

Corbel: A cantiever projecting from the face of wall to form a pearing.
Cornice: Horizontal or ornamental feature projecting from the face of a wall.
Course: A layer of brick Including bed monar.

Cross Joint: A joint other than a bed joint normal to the wall face.
Efflorescence: A powdery incrustment of salts left by evaporation. This may be
visible on the surface or may be below surface. In the latter case this is termed
as crypto efflorescence.

Header: A brick laid with its length across the wall.

Indenting: The leaving recesses Into which future work can be bonded.
Jamb: The part of the wall at the side of an apening .

Joint: A junction of bricks.

Jointing: The operation of finishing joints as the masonry work proceeds.

Pler: A thickened seclion forming integral part of the wall placed at intervals
along the wall primarily to increase the stifiness of the wall or to carry a vertical
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concentrated load. The thickness of a pier is the over all thickness including
the thickness of the wall, or when bonded into one leaf of a cavity wall the
thickness obtained by treating this leat as an independent wall.

Pillar: Pillar means a detached masonry support. This can be rectangular,
circular , elliptical et in case of rectangular pillar, the breadih shall not exceed
three times the thickness and thickness itself shall not exceed more than thrice
the length of brick.

Quoin: An external corner in brick work, the term may also denote the brick
used lo form the quoin.

Scaffolding : A temporary erecting of timber or steel work used in the
consiruction, alteralion demolition or repairs of a building to support or to attend
of the haisting or lowering of workmen their toals and materials.

Sl A brick work forming the fower boundary of door or window opening.

Spandrel: The space between the haunches and the road decking of an
arch,

Stretcher: A brick laid wilh its length in the direction of the wall,

String Course: A horizonlal course projecting from a wall usually introduced
at every floor level or windows or below parapet for imparting architectural
appearance 10 the structure and also keeping off the rain water.

Templet: A pattern of sheet metal used as a guide for setting out specilic
seclion and shape.

Toothing: Bricks left projecting in alternate courses 1o bond with future work.
Wall joint: A joint parallel to the wall face.

Arises: The edges of the brick formed by intersection of the plain surface of
brick.

QUEEN CLOSER: Queen closer is made by culling brick longitudinally in two
equal parts or by culting bricks breadth wise in quarter lengths.

KING CLLOSER: King claser is made by cutting the brick half portion of header
face and half portion of sirelcher face in a triangular portion.

BEVELLED CLOSER: Bevelled closer is made by cutiing a triangular portion
of the brick from hail the widlh of bnck 1o end of length side.
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6.1.0

MITRED CLOSER: Mitred closer is made by cutting a triangular portion of the
brick through its width at an angle of 45° 10 60° with the adjacent length of the
brick.

FROG: The depression of brick on its flat face for the purpose of forming key
for holding the mortar with the brick is known as frog.

Bricks may be sand or shop moulded or machine pressed and wire cut and
may be kiln or clamp burnt shall have a minimum compressive strengths of
35 kg/sqm unless otherwise specified. All bricks shall conform with the foliowing
reguirements:

a) The shall be sound, hard and well bumt with sharp edges of unilorm size
an regular shape, free from cracks,stones, or nodules of lime and other
delects.

b) They shall give a clear metalliic ring when struck together
¢) They shall be uniform in colour and of Ihe size indicated.
d) They shall not be broken, cracked, stratified, under burni, averburnt or soft,

e) Bricks broken 1o examine the lexture shall show that they are cf clean
homogencous nature, free from stones and lumps of lime.

BRICKS TILES / BRICK BATS
Bricks used In the masonry may be of the following lype:

a) Common Burnt clay bricks: Shall be hand moulded. They shall be free
from nodules of free lime, visible cracks, flaws warpage and organic
matter, have a frog 100 mm in length 40mm in width and 10mm to
20mm deep on one of its flal sides. Bricks made by extrusion process and
brick tites may not be provided with frogs. Each brick shall be marked
{in the frog where provided) with the manufacturers identification mark or
initials.

b) FLY ASH LIME BRICKS (FALG BRICKS): The fly Ash lime bricks (FALG
bricks shall conform to 15:12894. Visually the bricks shall be sound, compact
and uniform in shape free from visible cracks, warpage flaws and organic
mater. The bricks shall be sofid and with or without frog on one of its flat
side.

FLY ASH: Fly ash shall conform to grade 1 or grade 2 of IS: 3812.

NOTE:

[This itern will be operated only for load bearing structure upto 2 storeys and
for non-load bearing walls 23 cms thick for multi storeyed buildings).
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Bottom ash used as replacement of sand shall not have more than 12% loss
on ignition when tested .

Sand: Deleterious materials, such as clay and silt in the sand shall preferably
be less than 5%.

Lime: Lime shall conform to class ‘C" hydrated lime of 15:712.

Additives: Any suitable addilive considered not detrimental to the durability of bricks

may be used.

¢} Clay Fly Ash Bricks: The clay fly ash bricks shall conform to 1S:13757.
The bricks shall be sound, compact and uniform in shape and colour.
Bricks shall have smooth rectangular faces with sharp and square
comers. The bricks shall be free from visible cracks, flaws, warpage,
nodules of free lime and organic matter, the brick shall be hand or machine
moulded. The bricks shall have frog of 100 mm in length 40mm width and
10 to 20 mm deep on one of its flat sides. If made by extrusion process
may not be provided with frogs.

Fly Ash conform to grade 1 or grade 2 of 15:3812.
Fly ash conform to grade 1 or grade I of 15:3812.

{Calcium Silicate Bricks: The bricks shall conform o 1S:4139. The Calcium
Silicate bricks shall be sound, compact and uniform in shape, Bricks shall
be free from visible cracks, warpage organic matter, large pebbles and
madules of free lime. Bricks shall be solid and with or without frog. The
bricks shall be made of finely grounded sand siliceous rock and lime. In
addition limited quantity of fly ash confirming to 15:3812 may be used in the
mix. These bricks are also known as Fly Ash Sand Lime bricks in the
construction industry).

Tile Brick: The bricks of 4 ¢m height shall be moulded without frogs. Where modular

tiles are not freely available in the market, the tile bricks of F.P.S thickness
44mm (1-3/4") may be used unless otherwise specified.

Brick Bats: Bricks bats shall be obtained from well burnt bricks,

DIMENSIONS

The bricks may be modular or non-modular. Sizes for both types of  bricks /
tiles shall be as per table —1. While use of modular bricks files is recommended,
non-modular (FPS) bricks / files can also be used where so specified. Non-
medular bricksfiles of sizes other than the sizes mentioned in table 1 may also
be used where specified.
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TABLE 1

TYPES OF BRICKS /TILES |

NOMINAL SIZE/MM

ACTUALS SIZEMM

Modular bricks

200 x 100 x 100 mm

190 x 90 x 90mm

Modular tile bricks

200 x 100 x 40mm

180 % 80 x 40 mm

Mon-modular tile bricks

229 x 114 % 44 mm

225 x 111 x 44mm

|
rNcn-mﬂurar bricks

229 x 114 x 70mm

225 x 111 x 7Omm

6.1.2  Classification
Bricks / Brick tiles shall be classified on the basis of their minimum compressive
strength as given below:
TABLE 2
CLASS / AVERAGE COMPRESSIVE STRENGTH
DESIGHATION NOT LESS THAN LESS THAN
WM Kaffem? N/mm? Katlcm®
10 (100} 10 (100) 12.5 125
7.5(75) 7.5 (75) 10 100
5 (50) 5 (50) 7.5 75
3.5 (35) a5 (35) 5.0 50
The bricks shall have smooth rectangular faces with sharp comer and shall be
uniform in colour and emit clear ringing sound when slruck,
Note:  Upper limits specified in Table 2 are for calculating the average compressive
strength.
613  SAMPLING AND TESTS
¢ Samples of bricks shall be subjected to the following tests:
Dimensional tolerance
*  Waler absorption
B Effiorescence
Compressive Strength
6.1.3.1 SAMPLING: For carrying out compressive strength, water absorption,

efflorescence and dimensional ltests, the samples of bricks shall be taken at
random, according to the size of lot as given in Table 3 below. The sample
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6.1.3.2

Note:

thus taken shall be stored in a dry place until tests are made. For the purpose
of sampling, the following definition shall apply:

a) Lot: A collection of bricks of same class and size, manufactured under
refatively similar conditions of production. For the purpose of sampling a
lot shall contain a maximum of 50000 bricks in case a consignmenl has
bricks more than 50,000 of the same classification and size and
manufactured under relatively similar conditions of production, it shall be
divided into lols of 50,000 bricks or part thereof.

b) Sample: A collection of bricks selected for inspection and / or testing from
a lot to reach decision regarding the acceptance or rejection of the lot.

c}) Defective: a brick failing to meet one or mere of the specified requirements.

The samples shall be taken as below:

Sampling from a Stack: When it is nacessary to take a sample from a stack, the
stack shall be divided into a number of real or imaginary sections and the
required number of bricks drawn from each section. For this purpose bricks in
the upper layers of the stock shall be removed to enable units to be sampled
from places within the stack.

For other methods of sampling i.e sampling in motion and sampling from lorries
or trucks S:5454 may be referred.

Scale of sampling and criteria for conformity for visual and dimensional
characteristics:

Visual Characteristics: The bricks shall be selected and inspected for
ascertaining their conformity to the reguirements of the relevant specifications.

The number of bricks 1o be selected from a lot shall depend on the size of lot
and shall be in accordance of Cal. 1 and 2 of Table 3 for visual charactenstics
in all cases and dimensional characteristics if specified for individual bricks.

All the bricks selected above in accordance with Col. 1 and 2 of Table 3 shall
be examined for visual characterislics. If the number of defective bricks found
in the sample is less than or equal to the corresponding numbers as specified
in Gol 3 of Table 3 the lot shall be considered as satisfying the requirements
of visual characteristics, otherwise the lot shall be deemed as not having met
the visual requirements.

Dimensional Characteristics: The number of bricks to be selected for inspecting
the dimensions and tolerance shall be in accordance with Col. 1 and 4 of
Table 3. Thesa bricks will be divided into groups of 20 bricks at random and
each of the group of 20 bricks thus formed will be tested for all the dimensions
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and tolerances. A lot shall be considered having found meeting the requirements
of dimensions and tolerance if none of the groups of bricks inspected fails to
meel the specified requirements.

TABLE 3

SCALE OF SAMPLING AND PERMISSIBLE NUMBER OF DEFECTIVES FOR
VISUAL AND DIMENSIONAL CHARACTERISTICS

NO. OF BRICKS FOR CHARACTERISTICS FOR DIMENSIONAL
IN SPECIFIED FOR INDIVIDUAL CHARACTERISTICS FOR
THE LOT BRICKS GROUP OF 20 BRICKS
NO. OF BRICKS PERMISSIBLE NO. OF BRICKS TO
TO BE NO. OF BE SELECTED
SELECTED DEFECTIVE IN
THE SAMPLE
1 2 3 4
2001-10000 20 1 40
1 Uq_fﬂ 35000 32 2 60
35001-50000 50 3 80

Note: In case the lot contains 2000 or less bricks the sampling shall be as per decision
of the Enginesr-in-charge.

SCALE OF SAMPLING AND CRITERIA FOR PHYSICAL CHARACTERISTICS

The lot which has been found satisfaclory in respect of visual and dimensional
requirements shall be next tested for physical characteristics like compressive
strength, water absorption, efflorescence as specified in relevant material
specification. The bricks for this purpose shall be taken at random from those
already selected above. The number of bricks to be selected for each of these
characteristics shall be in accordance with relevant columns of Table 4.

TABLE 4

SCALE OF SAMPLING FOR PHYSICAL CHARACTERISTICS

LOT SIZE SAMPLE SIZE FOR PERMISSIELE NO. OF
COMPRESSIVE STRENGTH, DEFECTIVES FOR
WATER ABSORPTION EFFLORESCENCE
AND EFFLORESCENCE
{n (@) )]
2001-10000 5 0
10001-35000 10 0
35001-50000 15 1
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Note: In case the lot contains 2000 or less bricks, the sampling shall be as per
decision of Engineer-in-charge.

vl A lot shall be considered having satisfied the reguirements of physical

characteristics if the condition stipulated here in are all satisfied.

a) From the test results of compressive strength, the average shall be
calculated and shall satisfy the requirements specified in relevant
material specification.

Note: In case any of the test results for compressive strength exceeds the
upper limit for the class of bricks, the same shall be limited to the upper
limit of the class for the purpose of averaging.

b) Wherever specified in the material specification, the compressive strength
of any individual bricks tested in the sample shall not fall below the
minimum average comprassive strength specified for the corresponding
class of brick by mare than 20 percent.

c) From the test results for water absorplion, the average for the bricks
In the sample shall be calculated and shall satisfy the relevant
requirements specification in material specification.

d} The number of bricks failing to satisly the requirements of the
efflorescence specified in the relevant specification should not be mare
than the permissible no. of defeclives given etc. Col, 3 of Table 4.

6.1.3.3 DIMENSIONAL TOLERANCES

The dimensions ol modular bricks when tested as described above as per

pracedure described shall be within the following limits per 20 bricks.

Length 372 1o 388 cm (380 = 8 cm).

Width 176 t 184 cm (180 = 4 cm).

Height 176 to 184 cm (180 + 4 cm) for 80 mm high bricks.

Brick tiles

76 to 84 cm (80 = 4) for 40 mm high brick files.

In case of non-modular bricks, % age of tolerance will be + 2% for group of 20

numbers of class 10 bricks, and = 4% for other class of bricks.

6.1.3.4 Compressive Strength: The bricks, when tested in accordance wilh the

procedure laid down shall have a minimum average compressive sirength for
varicus classes as given in Table 2. The compressive Strength of any Individual
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6.1.3.5

6.1.3.6

614

6.2
6.2.1

622

6.2.3

brick tested shall not fall below the minimum average compressive strength
specified for corresponding class of brick by more than 20%. Comprassive
strength of any individual brick tested exceeds the upper limit specified in
Table 2 for the corresponding class of bricks; the same shall be limited lo upper
limit of class as specified in Table 2 for the purpose of calculating the average
compressive strength.

Water absorption: The average waler absorption of bricks when tested in
accordance with the procedure laid down shall be not more than 20% by
weight.

Efflorescence: The rating of efflorescence of bricks when tested shall be not
more than moderate.
STORAGE AND HANDLING OF BRICKS

Bricks shall not be dumped at site. They shall be stocked in regular tiers as
they are unloaded to minimise breakages and defacements. Brick selected for
particular purpose | situation shall be slocked separately.

Higher strength bricks when indicated must satisly the strength requirements
and also conform to other standards specified.

Fire Bricks

Fire bricks may be white or slightly yellowish in colour and shall not absorb
water more than 10% by weight when immersed in cold water for 14 hours.
BRICK WORK

CLASSIFICATION

The brick work shall be classified to the class designation of bricks used.

MORTAR

The mortar for the brick work shall be as specilied, and conform to accepted
standards. Lime shall not be used where reinforcement is provided in brick
wark.

SOAKING OF BRICKS

Bricks shall be soaked in water before use for a pericd for the water 1o just
penetrate the whole depth of brick. Alternatively bricks may be adequately
soaked instacks by spraying with clean waler for a period not less than six
hours. The bricks required for masonry work using mud mortar shall not be
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Note 1:

Note 2:

624
6.2.4.1

Note:

6.24.2

6243

soaked. When the bricks are soaked they shall be removed from the tank
sufficiently early so that ai the lime of laying they are skin — dry. Such soaked
bricks shall be stacked on a clean place where they are not again spoiled by
dirt earth etc.

The period of soaking may be easily found al site by a field test in which the
bricks are soaked in water for different periods and then broken to find the
exten! of water penetration. The least period corresponds (o complete soaking
will be the one to be allowed for in construction work.

If the bricks are soaked for the required time in water that is frequently changed
the soluble salt in the bricks will be leached oul, and subsequently effiorescence
will be reduced.

LAYING

Bricks shall be laid in English Bond unless otherwise specified. For brick work
in hall brick wall, brick shall be laid in stretcher bond. Half or cut bricks shall
not be used except as closer where necessary to complete the bond. Closers
in such cases, shall be cut to the required size and used near the ends of the
wall. Header bond shall be used preferably in all courses in curved plan for
ensuring better alignment.

Header bond shall atso be used in foundation footings unless thickness of walls
(width of footing) makes the use of headers impracticable. Where thickness of
foeting is uniform for a number of courses, the top course of footing shall be
headers,

All loose materials, dit and set lJumps of mortar which may be lying over the
surface on which the brick work is to be freshly started, shall be removed wilh
a wire brush and surface wetted. Bricks shall be laid on a full bed of mortar,
when laying, each brick shall be properly bedded and set in position by gently
pressing with the handie of a trowel. Its inside face shall be buttered with
mortar before the next brick is laid and pressed against it. Joints shall be Tully
filled and packed with mortar such thal no hollow space are left inside the
joints.

The walls shall be taken up lruly in plumb or true 1o the required batter where
specified. All courses shall be laid truly horizontal and all vertical joints shall
be truly vertical. Vertical joints in the allernate course shall come direclly one
over the other. Quoin, jJambs and olher angles shall be properly plumbed as the
work proceeds. Care shall be taken to keep the prepends properly aligned
within following maximum permissible tolerances.

a) Deviation form vertical within a storey shall not exceed 6 mm per 3 m
height.



6.2.4.4

6.2.4.5

6.2.4.6

6.24.7

6248

b) Deviation in vertically in total height of any wall of building more than one
storey in height shall not exceed 12.5mm.

¢) Deviation from position shown on plan of any brick work shall not exceed
12.5mm,

d) Relative displacement between load bearing wall in adjacent storeys
intended to be vertical alignments shall not exceed Bmm.

e) A sel of tools comprising of wooden slraight edge, Mason's spirit levels,
square, 1 meter rule line and plumb shall be kept on the site of work for
every 3 masons for proper check during the progress of work.

All quoins shall be accurately constructed and the height of brick courses
shall be kept uniform. This will be checked using graduated wooden straight
adge or storey rod indicating height of each course including thickness of
joints. The position of damp proof course, windows, sills, bottom of lintels top
of the wall, etc along the height of the wall shall be marked on the graduate
straight edge or storey rods. Acute and obtuse quoins shall be bonded, where
practicable in the same way as square quoins. Obtuse quoins shall be formed
with squint showing three quarters brick on cne face and quarter brick on the
alher,

The brick work shall be built in uniform layers.

No pan of the wall during its construction shall rise more than one metre above
the general construction level. Parts of wall left at difierent levels shall be raked
back at an angle of 45 degree or less with the horizontal. Toathing shall not
be parmitted as an alternalive to raking back. For half brick partition 1o be
keyed into main walls, indents shall be left in the main walls.

All pipe fittings and specials, spouls, hold fasts and other fixtures which are
required to be built into the walls shall be embedded, as specified, in their
comrect position as the work proceeds unless otherwise directed by the Engineer-
In-charge.

Top courses of all plinths, parapets, steps and top of walls below ficor and roof
slabs shall be laid with brick on edge, unless specified other wise. Brick on
edge laid in the top courses at corner of the wall shall be properly radialed and
keyed into position to form cut (maru) corners where bricks canno! be cut 1o the
required shape to form cut {maru) comers, cement concrete 1:2:4 (1 cement,
2 coarse and sand:4 graded stone aggregate 20mm nominal size) equal to
thickness of course shall be provided in lieu of cut bricks.

Frog it provided shall be of suitable size and shape fermed centrally on one of
the larger sides of the brick and shall not cccupy more than 6% volume of brick.
No frog shall be provided for wire cut bricks. Bricks shall be laid with frog up.
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B8.2.4.10

6.2.4.11

62412

6.2.4.13

62414

6.24.15

However, when top course is exposed bricks shall be laid with frog down. For
the bricks to be laid with frog down, the frog shall be filled with maortar before
placing the bricks in position,

In case of walls one brick thick and under, one face shall be kept even and in
proper plan, while the other face may be slightly rough. In case of wall
more than one brick thick, both the faces shall be kept even and in proper
plane.

To facilitate laking service lines later withoul excessive cutting of completed
work sleeve shall be provided, where specified, while raising the brick work.
Such sleeves In external walls shall be sloped down cutward so as to avoid
passage of waler inside.

Top of the brick work in coping and sills in external walls shall be slightly titled.
Where brick coping and sills are projecting beyond the face of the wall, drip
course / throating shall be provided where indicated.

Care shall be taken during construction that edges ol jambs, sills and
projections are not damaged in case of rain. New built work shall be covered
with gunny bags or tarpaulin so as to prevent the mortar from being washed
away. Damage, if any, shall be made good to the satisfaction of the Engineer-
in-charge.

Vertical reinforcement in the form of bars (MS or high strength deformed bars),
considered necessary al the comers and junction of walls and jamb opening
doors, windows etc. shall be encased with cement maortar not leaner than 1:4
(1 cement: : 4 coarse sand) or cement concrete mix as specified. The
reinforcement  shall be suitably tied, properly embedded in the foundation and
at roof level. The dia of bars shall not be less than 8 mm and concrete grade
shall be minimum 1:3:6 (1 cement :3 coarse sand :6 graded stone aggregate
20mm nominal size)

In retaining walls and the like, where water is likely to accumulate, weep holes,
50 to 75mm square shall be provided at 2 m vertically and horizontally unless
otherwise specified. The lowest weep holes shall be at aboul 30cm above the
ground level. All weep holes shall be surrounded by Ipose stones and shall
have sufficient fall 1o drain out the water quickly.

Green work shall be protected from rain by suitable covering. Masonry work in
cement, mornar shall be kept constantly, moist on all the faces for a minimum
pariod of seven days. The lop of masonry work shall be laft flooded at the
close of the day.
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6.24.16 Work of culting chases, wherever required to be made in the walls for housing
Gl pipes, Cl pipe or any other fixtures shall be carried out in various locations
as per guidelines given below:

a)

i)

iil)

iv)

v)

Vi)

b)

i

c)

iy

cutting of chases in one brick thick and above load bearing walls.

As far as possible services should be planned with the help of vertical
chases. Horizontal chases should be avoided.

The depth of vertical chases and horizontal chases shall not exceed
one-third and one-sixth of the thickness of the masonry respectively.

When narrow stretches of masonry (or short length of walls) such as
between doors and windows, cannot be avoided they should not be
pierced with openings for soil pipes or waste pipes or timber joints,
etc. where there is a possibility of load concentration such narrow
lengths of walls shall be checked for stresses and high strength bricks
in mortar or concrete walls provided, if required.

Horizontal chases when unavoidable should be located in the upper or
lower one-third of height of storey and nol more than three chases
should be permitted in any stretch of a wall. No continuous horizontal
chases shall exceed one metre in length. Where unavoidable, stresses
in the affected area should be checked and kept within the permissible
limits.

Vertical chases should not be closer than 2m in any stretch of a wall.
These shall be kept away from bearings of beams and lintels. If
unavoidable, stresses In the affected area should be checked and kept
within permissible limits.

Masonry directly above a recess, if wider than 30 cm horozorial
dimension should be supported on lintel. Holes in masonry may be
provided upto 30 cm width and 30 em height without any lintel. In case
of circular holes in the masonry, no lintel need be provided for holes
upto 40 em in diameter.

Culting of chases in half brick load bearing walls:

No chiases shall be permitted in half brick load bearing walls and as
such no recessed conduits and concealed pipes shall be provided with
half lpad bearing walls.

Cutting of chases in half brick non-load bearing wall:

Services should be planed with the help of vertical chases. Horizontal
chases should be provided only when unavoidable.
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6.2.5

Note:

6251

6.2.6

6.27

6.28
6.2.8.1

JOINTS

The thickness of all types of joints in brick work shall be such that four courses
and three joinls taken consecutively shall measure as follows:

i} In case of modular brick confirming lo 15:1077 specification for common
burnt clay building bricks equal to 39 cm.

i) In case of non modular brick it shall be equal to 31 cms.

Specified thickness of joints shall be of 1 cm. Deviation from the specified
thickness of all joints shall not exceed one fifth of specified thickness.

Finishing of Joints: The face of brick work may be finished flush or by pointing.
In flush tinishing either the face joints of the mortar shall be worked out while
still green to give a finished surface flush with the face of the brick work or the
joints shall be squarely racked out 1o a depth of 1 cm while the mortar is still
green for subsequent plastering. The faces of brick work shall be cleaned with
wire brush so as to remove any splashes of mortar during the course of raising
the brick work. In pointing, the joints shall be squarely racked out to a depth
of 1.5cm while the mortar is still green and racked joint shall be brushed to
remove dust and loose particles and well wetted and shall be later refilled with
morar to give ruled finish. Some such finishes are “flush”, “weathersd", ruled
etc.

CURING

The brick work shall be constantly kept moist on all faces for a minimum period
of seven days. Brick work done during the day shall be suitably marked
indicating the date on which the work is done so as to keep a watch on curing
period.

SCAFFOLDING

Scaffolding shall be strong to withstand all dead,live and impact loads which
are likely to come on them. Scaffolding shall be provided to allow easy approach
to every part of the work.

MEASUREMENTS

Brick work shall be measured in cubic metres unless otherwise specified.
Any extra work over the specified dimensions shall be ignored. Dimensions
shall be measured correct to the nearest 0.01m i.e 1 cm. Area shall be calculated

to the nearest 0.01 sq mtrs and the cubic contents shall be worked out to the
nearest 0.01 cubic metres.
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6282

Note:

6283

Note:

Note:

6.28.4

6.28.5

Brick work shall be measured separately in the following stages unless otherwise
specified:

a) From foundation to floor one level (plinth level)
b} Plinth (floor ong) level to fioor two level

¢) Between two specified floor levels above floor two level.

Brick work In parapet walls, mumty, lift machine reom and water tanks constructed
on the roof to 1.2m height above roof shall be measured together with the
coresponding wark of the floor next below.

No deductions or additions shall be done and no extra payment made for the
following:

Where minimum area is defined for deduction of an opening, void or both, such
area shall refer only to opening or void within the space measured.

a) Ends of dissimilar materials (that s, joists, beams, lintels, posis, girders,
rafters, purlins, trusses, corbels, steps, etc) up to 0.1m? in section;

b} Opening up to 0.1m?in area (see Nole};

¢) Wall plates, bed plates, and bearing of slabs, chhajias and the like, where
thickness does not exceed 10 cm and bearing does not extend over the full
thickness of wall;

d) Cement concrete blocks as for hold fasts and helding down bolls;

e) Iron fixtures, such as wall ies, pipes uplo 300 mm diameter and hold fasts
for doors and windows;

f) Chases of section not exceeding 50 cm in girth; and

g) Bearing portion of drip course, bearing of moulding and cornice.

In calculating area of an opening, any separate lintel or sills shall be included
with the size of the opening but end portions of fintel shall be excluded. Extra
width of rebated reveals, if any shall also be excluded.

Walls hall brick thick and less shall each be measured separalely in square
metres staling thickness.

Walls beyond half brick thickness shall be measured in multiples of half brick
which shall be deemed to be inclusive of morar joints. For the sizes of bricks
specified in 6.1.1, half brick thickness shall mean 100 mm for modular and 115
mm for non-modular bricks.
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6288

6287

6288

6.2.8.9

6.29

Where fractions of half brick occur due to architectural or other reasans,
measurement shall be as follows:

a) Uplo %" brick ~ actual measurements and
b) Exceeding 4™ brick - full half bricks

String courses, projecting pitasters, aprons, sills and other projections shail be
fully described and measured separately in funning metres stating dimensions
of each projection.

Square or rectangular pillars shall be measured like the brick work in straight
walls and shall include all cutting and wastage of bricks, lapered vertical joints
and use of exira mortar, if any. Brick work curved on plan to a mean radius
not exceeding six metres shall be measured separately and extra shall be
payable over the rates for brick work in straight walls. Unless otherwise stated
nothing extra shall be payable if the mean radius of the brick work curved
inplan exceeds six metres.

Tapered walls shall be measured netl as walls and extra payment shall he
allowed for making tapered surface for brick work in walls.

Brick work with brick tiles shall be measured and paid for separately.

RATE

The rate shall include the cost of materials and labour required for ali the
operations described above except the werlical reinforcement and ils en-
casement in cement mortar or cement concrete. The rales shall also include
the following:

a) Raking out joints or finishing joints flush as the work proceeds;

b) Preparing tops of existing walls and the like for raising further new brick
work,

¢ Rough cutting and waste for forming gables, splays at eaves and the
like; leaving holes for pipes upto 150mm dia, and encasing hold fasts,
ate,

d) Rough cutting and waste for brick work curved in plan and for backing to
stone or other types of facing.

e) Embedding n ends of beams, joists, siabs, lintels, sills, lrusses, efc,

f) Bedding wall plates, lintels, sills, roof files, corrugated sheets, ete in or on
walls if not covered on plan to a mean radius exceeding six meters.
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6.3

6.3.1

6.33

BRICK WORK IN ARCHE

The detailed specifications for brick work mentioned in 6.2 shall apply, in so far
as they are applicable. Arch work shall include masonry for both gauged as
well as plain arches. In gauged arches cul or maulded bricks shall be used.
In plain arches, uncut bricks shall be used.

CIRCULAR ARCH

These shall be either (a) plain arches, and shall be built in half brick concentric
rings with break joints or (b) gauged arches built with bricks cut or moulded
1o proper shape. The arch work shall be carried up from both ends simultaneocusly
and keyed in the center. The brick shall be flush with mortar and well pressed
into their positions so as ta squeeze out a part of their modar and leave the
joints thin and compact. Al joints shall be full of mortar and thickness of joints
shall not be less than 5 mm nor more than 15mm.

Atter the arch is compleled, the haunches shall be loaded by filing up the
spandrels upto the crown level of the arch. Care shall be taken to load the
haunches on two sides of the spandrels.

When the arch face is to be pointed {and not plastered) the face brick shall be
cul to proper shape or moulded so as 1o have the joints not more than 5 mm
thick, These shall be laid with radial joints to the full depth of the arch. The
voussoirs shall break joints to the full depth of the arch.

FLAT ARCHES

These shall be gauged arches of brick cul or moulded to proper shape. The
extrados shall be kept horizontal and the Intrados shall be given slight camber
ol 1 in 100 of the span. The center of the arch from which joints shall radiate,
shall be determined by the point of the inter-section of the two lines drawing
from ends of lhe arch at lhe springing level and at 60° to horizontal.

In flat arches, bricks shall be laid with radial joints to the full depth of arch and
voussoirs breaking jeints with each other. The arch work shall be carried up
from both ends simultaneously and keyed in the center. The thickness of the
|oints shall not exceed 5 mm. Flat arches may be used for the sake of
appearance but for the purpose of carrying loads of the wall above, these shall
be used in conjunction with relieving arches, lintel placed below.

CENTRING AND SHUTTERING

The centering and shuttering for the arch shall be got approved by the Engineer-
in-charge before the arch work is started, It shall be strong enough to bear the
dead load of the arch and the live loads thal are [ikely to come upon it during
construction, without any appreciable defiections
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6.3.5

6.4

The shuttering shall be tightened with hard wood wedged or sand boxes, so
that the same could be used without jerks being transmitted to the arch. The
sequence of easing the shuttering shall be got approved from the Engineer-in-
charge. The shuttering shall be struck within 48 hours of the completion of the
arch but not before 24 hours. This shall be done afier the spandrel has been
filed in and the arch loaded.

MEASUREMENTS

The length of the arch shall be measured as the mean of the extrados and
intrados of the arch correct to & cm. The thickness of the arch shall be measured
in multiples of the half brick.

The breadth in the direction of the thickness of wall shall be measured as
specified.

The cubical contents shall be calculated in cubic metre, correct to twe places
of decimal.

For aches exceeding 6m in spans extra payment shall be made on the actual
area of the soffit for additional cost of centring including all strutting, bolting,
wedging, easing, striking and its removal,

RATE

The rate inclusive of the cost of the materials and labour required for all the
operations described,

HALF BRICK WORK

Brick work in half brick walls shall be done in the same manner as described
above in 6.2.4 excepl that brick shall be laid in strelcher bond. When the
halt brick work is to be reinforced providing stiffeners at every 0.9m height
with ACC 1:2:4; 115mm (wall thickness) 75mm confirming to relevant
spacification under concrete /RCC or providing 2 Nos. M S bars of 8 mm dia
shall be embedded in every third course as given In the item (the dia of
bars shall not exceed 8 mm). These shall be sacurely anchored at lheir
end where the partitions end, The free ends of the reinforcement shall be
keyed into the mortar of the main brick work to which the half brick work is
Joined. The mortar used for reinforcement brick work shall be rich dense cemeant
mortar of [mix 1:4 (1 Cement: 4 Coarse Sand) lime morar shall nol be used,
Over laps in reinforcement, [f any shall not be less than 30 em. The mortar
interposed between the reinforcement bars and the brick shall not be fess than
5 mm. The monrar covering in the direction of joints shall not be less than
15mm.
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168.4.1

16.4.2

16.4.3

16.4.4

16.4.5

6.5
6.5.1

6.5.2

Rate

The rate includes the cost of all materials and labour involved in all the operations
described above except the reinforcement which is to be paid for separately
unless specified otherwise.

Brick Tile work

The work shall be done in the same manner as described in 6.2.4 except that
brick tile shall be used instead of bricks. The measurement and rate shall be
same as specified under 6.2.

HONEY COMB BRICK WORK

The brick honey comb work shall be done with specified class of brick, laid In
specified mortar. Al joints and edges shall be struck flush fo given an even
surface.

The thickness of the brick honey comb work shall be half-brick only, unless
otherwise specified. Opening shall be equal and altemate with half brick laid
with a bearing of 2 cm on sither side.

MEASUREMENTS

The length and the height shall be measured correct lo a ¢m. Area shall be
calculated in square melres correct to two place of decimal. Honey comb
apenings shall not be deducted.

Rate

The rate includes the cost of materials and labour involved in all the operations
deseribed above.

JOINING OLD BRICK WORK WITH NEW BRICK WORK

In case the height of the bricks of old as well as new work is same, the old
work shall be toothed to the full width of the new wall and to the depth of a
quarter of bricks in alternate courses. In case the height of the bricks is
unequal, then the height of each course of new work shall be made equal to
ihe height of the old work by adjusting thickness of horizental mortar joinis in
\he new wall. Where necessary adjustment shall be made equal to thickness of
old wall by adjusting the thickness of vertical joints.

Far joining new cross wall to old main walls, a number of rectangular recesses
of width equal to the thickness of cross wall, three courses in height and half
a brick in depth shall be cut in the main walls. A space of the three courses
shall be left between two consecutive recesses. The new cross wall shall be
bonded into the recesses to avoid any settlement.
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6.5.4

6.5.5

6.6
6.6.0

6.6.1

6.6.2

6.6.3

5.6.4

Joining of old brick work with the new brick work shall be done In such a way
that there shall not be any hump or projection at the jaint.

MEASUREMENT

The height and thickness of vertical face in contact with new work shall be
measured 1o the nearest 0.01 m and shall be calculated to the nearest 0.01

sgm.

RATE

The rate includes the cost of labour and materials involved in all the operations
described above.

MOULDING AND CORNICES

The specifications described under 6.2 shall apply in so far these are applicable.
Moulding and corices shall be made with bricks as specified for brick work,
The bricks shall be cut and dressed to the required shape as shown in the
archilectural drawings.

Cornices shall not ordinarily project by more than 15 cm to 20 cm and this
projechon shall be obtained by projecting each brick length. For cornices
projecting mare than 20 cm and requiring more than quarter bricks prajection,
metal clamps shall be used and paid for separately,

Corbelling shall be brought roughly to shape by plastering with the specified
mortar. When the martar is still green, the mouldings shall be finished straight
and true with the help of metal templates.

CURING AND PROJECTION

The mouldings and comnices shall be cured for al least seven days. These shall
be projected from the effects of sun and rain by suitable covering and also from
damage during the execution of the work,

MEASUREMENTS

For the purpose of measurements, the sectional periphery of mouldings and
comices {excluding the portion in contact with wall) shall be measured in
centimeters and length in metres (The girth and length shall be measured correct
to a cm. No deduction shall be made from the masonry of wall for the bearing
of the moulding and comices.

RATE

The rate includes the cost of materials and labour involved in all the aperations
desecribed above,
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8.7 BRICK WORK UNDER WATER OR FOUL POSITIONS
Brick work under following conditions.
i) Work in or under water / or liquid mud;
ii)  Work in or under foul pesilions shall be measured separately for payment
of extra rate over and above Ihe quantity measured and paid under para
6.2.8.
6.8 EXPOSED BRICK WORK
6.8.1 Facing Bricks
The facing bricks made from suitable soils shall be free from cracks, flows,
nodules of free lime warpages and organic matter. These shall be thoroughly
oumt and shall have plane rectangular faces with parallel sides and sharp
straight right angled edges. Facing bricks shall have uniform colour and even
texiure. Unless otherwise specified, facing bricks shall be machine moulded.
Selected hand moulded bricks may also be used as lacing bricks where
specified, As far as possible, total requirement of facing bricks for a wark shall
be arranged from the same kiln. Bricks with chipped edges and broken cerners
shall not be used.
6.82  DIMENSIONS AND TOLERANCES
The standard sizes of machine moulded facing bricks shall be as specified in
6.1.1.
6821 The permissible tolerances shall be as under:
DIMENSION | TOLERANGE (for Machine moulded |
‘ bricks) in mm |
Length 190 or 225 ‘ 3
Width 90 or 111 | %1.5
Thickness 40 1o 44 | +1.5 |
Note: Tolerance and Dimensions for selected hand moulded bricks 4 mm in length
and =3mm in width and thickness.
6.8.3 SAMPLING
As per para 6.1.3 and 6.1.3.2,
6.8.4 PHYSICAL REQUIREMENTS

Facing bricks shall be of class designation 76 unless otherwise specified.
Average compressive strength shall not be less than 7.5 Mfmmé, water absorption
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6.8.8

6.9.1

6.9.2

shall not exceed 20 percent by weight and efflorescence rating shall be nil
when tested in accordance with the procedure laid down and tolerance in
dimensions shall be checked as per the procedure laid down

Mortar, soaking of bricks and laying shall be as specified in paras 6.2.2, 6.2.3
and 6.2.4.

Joints in the exposed brick work shall be truly herizontal and vettical and kept
unifarm with the help of wooden or steel strips. The thickness of joints shall be
as per 6.2.5.0.]

Curing and scaffolding shall be as specified in 6.2.6 and 6.2.7 respectively.

MEASUREMENTS

Exposed brick work in face using machine moulded bricks and selected hand
moulded bricks shall be measured separately and the measurement shall be
as specified in 6.2.8.

RATE
The rates shall be as specified in 6.2.9 and shall also include the following:

a) Labour for selecting bricks and wastage of bricks where use of selected
hand moulded brick is specified.

b) Leaving uniform horizontal and vertical grooves of specified depth and
providing joints of required thickness using wooden or steel strips as the
work proceads.

CAVITY WALL

Itis a wall comprising of two leaves, each leaf being built of masonry units and
separated by a cavity so as to provide an air space within the wall and tied
together with metal ties or bonding units to ensure that two leaves as one
structural unit. The width of the cavity shall not be less than 50 mm and not
mare than 115mm. Each leaf of the cavity wall shall not be less than 75mm.
The space between the leaves being either left as cavity or filled with non-load
bearing insulating and water proofing material.

METAL TIES

These may be of glavanised iron, wrought iron, gun metal, brass, copper,
stainless steel or any such corrosion resistant metal, made of flats 20 x 5 mm
cranked or twisted at their mid point with ends split and fish tailed. The tiles
shall be built into horizontal bed joints during erection, placed sloping towards
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6.9.3

6.9.4

the exterior side to prevent walter from flowing along it from ouler to inner leaf
side.

BONDING UNITS

These shall be preferably precast RCC unils having cross section of thickness
equal to course height of cavily wall with suitable width and length equal to
thickness of walls plus cavity width all as in drawing., Precast RCC unils
shall be provided with 2 No. & mm mild stee! reinformcement bars lied with
2 Na. 3mm dia [MS wire /hard drawn wire] cross bars placed in the center of
units.

Cement concrete used in the bonding units shall not be leaner than 1:3:6
(1 cement : 3 coarse sand : b stone aggregate 20 mm nominal size} Metal lie
bonds as specified may also be provided.

SPACING

Melal tile/bonding units shall be spaced not more than 90 cm apart honizontally
and 45 cm verically and staggered in each course. Additional ties shall be
used near openings.

RESTRICTIONS

Cavity walls shall not normally be buill more than 7.5 metres In height and
9 metres in length. Where large lengths and heights are desired, the wall shall
be divided into panels with strengthening measures such as pillars etc. Cavity
shall be covered at the top with atleast two courses of masonry unit and / or
a coping ower it.

Adoption of cavity walls is nol recommended when heavy concentrated load
from beam stc are to be supported.

B I
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CHAPTER-7

STONE WORK
74 RANDOM RUBBLE MASONRY
711 STONE
The stone shall be of the type specified such as granite, trap, limestone, sand
stone, quartzite, ete, and shall be obtained from the quarries, approved by the
Engineer-in-Charge. Stone shall be hard, sound and durable and free from
weatharing decay and defects like cavities, cracks, flaws, sand holes, injurious
veins, patches of loose or soft materials and other similar defects thal may
adversely affect its strength and appearance, As far as possible stones shall
be uniform calour, quality and texture. Generally stone shall not contain crypst
crystalling silica or chart, mica and other deleterious materials like iron-oxide
organic impurities tc.
Stones with round surface shall not be used.
The compressive strength of common types of stones shall be as per Table 1
and the percentage of water absorption shall generally not exceed 5% for stones
other than specilied in Table 1. For laterite this percentage 15 12%.
TABLE 1
Type of Stone Maximum Water Minimum compressive l
Absorption percentage | strength kgfsq em
by weight
Granite 0.8 1000
Basait 05 400
Lime Stone (Slab & Tiles) | 0.15 200
Sand Stone (Slab & Tiles) | 2.5 300
Marble 0.40 | 500
Quarizite 0.40 800
Laterite (Block) 12 35

Note 1 : Test for compressive strength shall be carried out as laid down in 15:1121

(Part 1),

Note 2 : Test for water absorption shall be carried out as laid down in 1S:1124.
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7186

SIZE OF STONES

Normally stones used should be small enough to be lifted and placed by hand.
Unless olherwise indicated, the length of stones for stone masonry shall not
excead Ihree times the height and breadth or base shall not be greater than
three-fourth the thickness of wall, or not less than 15 cm, The height of stone
may be upto 30cm,

Random Rubble Masonry shall be uncoursed or bought fo courses as specified,
Uncoursed random rubbie masonry shall be constructed with stones of sizes as
referred to in para 7.1.2 and shapes picked up random from the stenes brought
from the approved quarry, Stones having sharp comers or round surfaces shall,
however, not be used.

Random rubble masonry brought to the course is similar to uncoursed random
rubble masonry except that the courses are roughly levelled at intervals varying
from 30cm to 90cm in height according to size of stones used.

DRESSING

Each stone shall be hammer dressed on the face, the sides and the bed,
Hammer dressing shall enable the stones to be laid close to neighboring stones
such that the bushing in the face shall not project more than 40mm on the
exposed face and 10mm on the face to be plastered.

MORTAR

The mortar used for joining shall be as specified.

LAYING

All stones shall be wetted before use. Each stone shall be placed close to the
stones already laid so that the thickness of the monar joints at lhe face is not
more than 20mm, Face stones shall be arranged suitably to stagger the vertical
joints and long vertical joints shall be avoided. Stones for hearting interior
filling shall be hammered down with wooden mallel inte the position firmly
bedded in mortar. Chips or sprawls of stones may be used for filling of inlerstices
between the adjacent stones in hearting and these shall not exceed 20% of the
quantity of stene masonry. To form a bond between successive courses plum
stones projecting vertically by about 15 to 20 om shall be firmly embedded in
the hearting al the interval of about ona metre in every course. No holiow
space shall be left anywhera in the masonry.

The masonry work in wall shall be carried up frue to plumb or to specified
batter,

Bandom rubble masonry shall be brought to the level courses at plinth, window
silis lentil and roof levels. Levelling shall be done with concrete comprising of
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7.1.10

one par of the mortar as used for masonry and lwo parls of graded stone
aggregate of 20mm nominal size.

The masonry in structure shall be carried uniformly. Where the masonry of one
part is to be delayed the work shall be raked back at an angle not steeper than
45°,

BOND STONES

Bond or through stones running through the thickness of walls, shall be provided
In walls upto 80cm thickness and in case of walls above 60 cm thickness, a set
of two or more bond slones overlappping each other by atleast 15cm shall be
provided in a line from tace of the wall to the back.

In case of highly absorbenl types of stones (porous lime stone and sand stone
elc.) single piece bond stone may give rise to dampness. For all thicknesses
of such walls, a set of two or more bond stones stepping each other by at leasl
15cm shall be provided. Length of each such bond stone shall not be less than
two-third of the thickness of the wall.

Where bond stones of suitable lengths are not available precast cement concrele
block of 1:3:6 mix (1 cement :3 coarse sand : 6 graded stone aggregate 20mm
nominal size) of cross section not less than 225 sq cm and length equal to the
thickness of wall shall be used in lieu of bond stanes. (This shall be applicable
only in masenry below ground level and where masonry above ground level is
finally required to be plastered).

Atleast one bond stone or a set of bond stones shall be provided for every 0.5
sqm of the area of wall surface. All bond slones shall be marked suitably with
paint as directed by the Engineer In-Charge.

QUOIN AND JAMB STONES

The quoin and jamb stones shall be selected stones neatly dressed with hammer
or chisel to form the required angle. Quein stones shall not be less than 0.01
cum In volume. Height of quoins and jamb shall not be less than 15 cm,
Quoins shall be laid in header and stretcher alternatively.

JOINTS

Stones shall be so laid that all joints are fully packed with mortar and chips.
Face joints shall not be more than 20mm thick,

The joints shall be struck flush and finished at the time of laying whan plastering
or pointing is not be done. For the surface to be plastered or pointed, the joinls
shall be raked to a minimum depth of 20mm when the morar Is still green.
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7112

7.1.13

7.1.14
7114

SCAFFOLDING

Single scaffolding shall not be adopted. Double scaffolding only shall be
permitted for all stone wall work where scaffolding is required.

CURING

Masonry work in cement or compaosite mortar shall be kept constanlly meist on
all faces for a minimum period of seven days. In case of masanry with fat lime
martar curing shall commence two days after laying masonry and shall continue
for at least seven days thereafter,

PROTECTION

Green work shall be projected from rain by suitable covering. The work shall
also be suitably protected from damage. mortar dropping and rain during
construction.

MEASUREMENTS

Uniless olherwise staled measurements shall be as below. The length, height
and thickness shall be measured comect to a cm. The thickness of wall shall
be measured at joints excluding the bushing. Only specified dimension shall
be allowed; anything extra shall be Ignored. The quantity shall be calculated
in cubic melre nearest to two places of decimal.

7.1.14.2 The work under the following categories shall be measured separately.

7.1.143

(i} From foundation to plinth level (level one):

{a) Work in or under water and or liquid mud,

{b) Work in or under foul positions.
(i) From plinth level (Level one) to floor two level.
(i) From floor two level lo ficor three level and so on.

{iv} Stone masonry in parapet shall be measured together with the correspanding
item in the wall of the storey next below.

No deduction shall be made nor extra payment made for the following:

() Ends of dissimilar materials (lhat is joints, beams, lintels, posts, girdars,
rafters purlins, trusses, corbles, steps etc.) uplo 0.1 sam in sectian,

(i) Openings each upto 0.1 sqm in area. In calculating the area ol openings,
any separate intel or silis shall be included alongwith the size of opening
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71145

7.1.148

7.1.147

71148

71149

but the end partions of the intels shall be excluded and the extra width of
rebated reveals, if any, shall also be excluded.

(i) Wall plates and bed plates, and bearing of chhajjas and the like, where the
thickness does not exceed 10cm and the bearing does not extend over the
full thickness of the wall.

Note: The bearing of floor and roof shall be deducted from wall masonry.

(iv) Drain holes and recesses for cement concrete blocks o embed hold fasts
for doors, windows elc.

(v} Building in masonry, iron fixture, pipes upto 300mm dia, hold fasts of doars
and windows etc.

(vi) Forming chases in masonry each upto section of 350 sgq cm.

Masonry (excluding fixing brick work) in chimneay breasts with smoke of air flues
not exceeding 20 sq dm (0.20 sg m) In sectional area shall be measured
as solid and no extra payment shall be made pargetling and coring such
flues. Where flues axceed 20 sq dm (0.20 sq m) sectional area, deduction shall
be made for the same and pargetting and coring flues shall be measured in
running metres staling size of flues and paid for separately. Aperture for fire
place shall be deducted and no extra payment made for splaying of jambs and
throating.

Aperiures for fire places shall nol be deducted and extra labour shall not be
measured for splaying of jambs, throating and making arch to support the
opening.

SQUARE OR RECTANGULAR PILLARS : These shall be measured as walls,
but payment shall be allowed for stone work in square or rectangular pillars
over the rate for stone work in walls. Rectangular pillar shall mean a detached
masonry support rectangular in section, such that its breadth does nol exceed
two and a hall timas the thickness.

CIRCULAR PILLARS (COLUMNS): These shall be measured as per actual
dimensions but extra payment shall be allowed for stone work in circular pillars
over the rate for stone work in walls, The diameter as well as length shall be
measured correct 1o & om.

Tapered walls shall be measured net, as per actual dimensiens and paid lor as
other walls.

CURVED MASONRY: Stone masonry curved on plan fo @ mean radius
exceeding 6 m shall be measured and included with general stone work.  Stene
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7.2
7.21

7.22

7.23

work circular on plan to a mean radius not exceading 6 m shall be measured
separately and shall include all cultings and waste and templates. It shall be
measured as the mean length of the wall.

RATE

The rate shall include the cost of malerials and labour required for all the
operations described above and shall include the following:

{(a) Raking out joints for plastering or pointing done as a separate item, or
finishing flush as lhe work proceeds

(b) Preparing tops and sides of existing walls for raising and extending.

{c} Rough cutting and waste for forming gables cores, skew backs or spandrels
of arches, splays at eaves and all rough cutting in the body of walling
unless otherwise specified.

{d) Bond stones or cement concrete bond blocks.
(&) Leading and making holes for pipes elc.

{fi Bedding and painting wall plates, lintels, sills etc. in or on walls, bedding
roof tiles and corrugated sheets in or on walls.

{g) Buiiding in ends of joists, beams, lintels etc.

COURSED RUBBLE MASONRY-FIRST SORT

Stone
Shall be as specified in 7.1.1.

Size of Stone
Shall be as specified In 7.1.2.

DRESSING

Face stone shall be hammer dressed on all beds, and joints so as to give them
approximalely rectangular block shape. These shall be squared on all joints
and beds. The bed joint shall be rough chiselled dressed for at least 8 cm back
from the face, and side joints for at least 4 cm such that no portion of the
dressed surface is more than & mm from slraight edge placed on it. The bushing
on the lace shall not project more than 4 cm as an exposed face and one cm
on a face to be plastered. The hammer dressed stone shall also have a raugh
toaling for minimum width of 2.5 cm along the four edges of the face of the
stone, when stone work is exposed.
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7.25

7.27

MORTAR

The mortar for jointing shall be specified.

LAYING

All stones shall be wetted before use. The walls shall be carried up truly plumb
or to specified batter. All courses shall be laid truly horizontal and all vertical
joints shall be truly vertical. The height of each course shall not be less than
15cm nor more than 30cm.

Face stones shall be laid alternate headers and stretchers. No pinning shall be
allowed on the face. Mo face stone shall be less in breadth than its height and
at least one-third of the stones shall tail into the work for length not less than
twice their height.

The hearting or the interior filling of the wall shall consist of stones carefully laid
on their proper beds. In mortar chips and spalls of stone being used where
necessary lo avoid thick beds of joints of mortar and at the same time ensuring
that no hollow spaces are left anywhere in the masonry. The chips shall not
be used below the hearting stone to bring these upto the level of face slones.
The use of chips shall be restricted to the filling of interstices between the
adjacent stones in hearting and these shall nol exceed 10% of the quantity of
stone masonry.

The masonry in a structure shall be carried up uniformly but where breaks
are unavoidable, the joints shall be replaced back at angle not steeper than
45°

Toothing shall not be allowed.

BOND STONES

Shall be as specified in 7.1.8 except that a bond slone or a set of bond stones
shall be inserted 1.5 to 1.8m apart, in every course.

QUOINS

Quoins shall be of the same height as the course in which these occur. These
shall be atleast 45¢m long and shall be laid stretchers and headers alternatively.
These shall be laid square on the beds, which shall be rough-chisel dressed to
a depth of atleast 10cm. In case of exposed work, these slones shall have a
minimum of 2.5cm vide chisel drafls at four edges, all the edges being in the
same plane.
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735

7.3.6

7.38

74
741

JOINTS

Joints shall be horizontal and all side joints vertical. Al joints shall be fully
packed with mortar, face joints shall not be more than one cm thick.

When plastering or pointing is not required to be done the joints shall be struck
flush and finished at the time of laying. Otherwise, joints shall be raked to a
minimum depth of 20mm by raking tool during the progress of work, when the
mortar is still green.

Curing, Scaffolding, measurements and rates shall be as specified under 7.1.

COURSED RUBBLE MASONRY-SECOND SORT
Stone: Shall be as specified in 7.1.1.
Size of Stone: Shall be as specified in 7.1.12.

Dressing: Shall be as specified in 7.2.3 except that no portion of dressed
surface shall exceed 10mm from a slraight edge placed on it.

Mortar: The mortar for jointing shall be as specified.

Laying: Shall be as specified in 7.2.5 except that the use of chips shail not
exceed 15% of the quanlity of stone masonry and stone, in each course need
nol be of the same height but not more than two stones shall be used in the
height of a course.

BOND, STONE, QUODINS

Shall be as specified in 7.2.6 and 7.2.7 respectively.

JOINTS

All bed joints shall be horizontal and all side vertical. All joints shall be fully
packed with mortar, face joints shall not be more than 2 em thick.

When plastering or pointing is not required to be done, the joints shall be struck
flush and finished at the time of laying. Otherwise the joints shall be raked to
a minimum depth of 20mm by raking tool during the pregress of work, when the
mortar is still green.

Curing Scaffolding, measurement and rates: Shall be as specified under 7.1.

PLAIN ASHLAR MASONRY

Stone shall be of the type specified. It shall be hard, sound, durable and tough,
free from cracks, delayed with weathering and defects like cavities, cracks, flaws,
sand holes, veins, paiches of soft or loose materials elc.
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744
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Before starting the work. the contractor shall get the stones approved by Engineer-
in-Charge.

SIZE OF STONE

Normally stones used should be small enough to be lifted and placed by hand.
The length of the stone shall not exceed three times the height and the breadth
on base shall not be greater than three-fourth of the thickness of wall nor less
than 15cm. The height of stone may be upto 30cm.

DRESSING

Every stone shall be cut to the required size and shape, so as to be free from
waviness and to give truly vertical and horizontal joints. In exposed masanry,
the faces that are to remain exposed in the final pesition and the adjoining
faces to a depih of & mm shall be fine chisel dressed so that when checked
with 60cm straight edge, no point varies from it by more than imm. The top
and bottom faces that are to form the bed joinls shall be chisel dressed so
that varialion from 60cm straight edge at no point exceed 3mm. Faces
which are to form the vertical joints should be chisel dressed so that variation
at any point with 80cm straight edge does not exceed 6mm. Any verfical
face thal is to come against backing of masonry shall be dressed such that
varniation from siraight edge does not excesd 10mm. All angles and edges thai
are to remain exposed in the final position shall be true square and free from
chippings.

A sample of dressed stone shall be prepared for approval of Engineer-in-Charge.
It shall be kept at the work sile as a sample after being approved.

The mortar for joining shall be as specilied.

LAYING

All stone shall be welted before placing. These shall be floated on mortar and
bedded properly in positing with wooden mallets without the use of chips or
under pinning of any sort.

The walls pillars shall be carried up truly plumb or battered as shown in drawings.
All courses shall be laid truly horizontal and all vertical joints shall be truly
vertical.

In case of ashlar work without backing of brick work or coursed rubble masonry,
face stone shall be laid headers and stretchers altermately unless otherwise
directed. The headers shall be arranged to come as nearly as possible in the
middle of stretchers above and below. Stone shall be laid in regular courses of

180



7.46
747

7.4.8

7.49

7.4.10

not less than 15cm in height and all the courses shall be of same height,
urless otherwise specilied, For ashlar facing with backing of brick work or
coursed rubble masonry face stone shall be laid in alternate courses of headers
and stretchers unless olherwise directed. Face stone and bond stone course
shall be maintained throughout, All connected masonry in & structure shall be
carried up nearly at one unilorm level throughout, but where breaks are
unavoidable, the joints shall be made in good long steps so as to prevent
cracks developing between new and old work. Bond stone provided in masanry
shall be payable in the item of Ashlar masonry. Neither any deduction will be
made from the brick masonry for embedding the band stone in the backing nor
any extra payment shall be made for any extra labour involved in making holes
in brick masonry backing.

When necessary jib crane or other mechanical appliances shall be used lo
hoist the heavy pieces of stones and place these into correct positions, care
being taken that the comers of the stone are not damaged. Stone shall be
covered with gunny bags, before tying chain or rope is passed over it, and it
shall be handied carefully. Mo piece which has been damaged shall be used
in work.

BOND STONES : Shall be as specified in 7.1.8.
JOINTS

All joints shall be full of mortar. These shall be not more than 6mm lhick.
Face |oints shall be uniform throughout and a uniform recess of 20mm depth
from face shall be left with the help of the sleel plate during the progress or
work.

POINTING

All exposed joints shall be pointed with mortar as specified. The pointing when
finished shall be sunk from stone faca by Smm or as specified. The depth of
mortar in pointing work shall not be less than 15mm.

CURING

Masonry work in cement or composite mortar shall be kept canstantly maist on
all faces for a minimum period of seven days. In case of masonry with fat lime
mortar, curing shall commence two days after laying of masonry and shall
continue for atleast seven days thereafler.

PROTECTIONS

Green work shall be protected from rain by suitable covering, The work shall
also be suitably protected from damage, morar dropping and rain during
construction.
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SCAFFOLDING

Double scaffolding having two sets of vertical supports shall be provided. The
supports shall be sound and strong, tied together with horizontal pieces over
which scaffalding planks shall be fixed.

MEASUREMENTS
Unless otherwise stated measurements shall be as below:

The finished work shall be measured corract te a centimeter in respect of length,
breadth and height. The cubical contents shall be calculated in cubic metra
nearest 10 two places of decimal,

No deduction nor any extra payment shall be made for the following:

(i) Ends of dissimilar materials (that is joists, beams, lintels, posts, girders,
rafters, purlins trusses, corbels, steps efc.) upto 0.1 sgm in seclion,

(i} Openings upto 0.1 sgm in area, In calculating the area of opening, any
separate lintels or sills shall be included along with the size of the opening
but the end pordion of the lintels shall be excluded and extra width of
rebated reveals, if any, shall also be excluded.

{iiiy Wall plales and bed plates and bearing of chhajja and the like, where the
thickness does not exceed 10cm and the bearing does extend over (he full
thickness of the wall.

Note: The bearing of floor and roof slabs shall be deducted from wall masonry.

(iv) Drainage holes and recesses left for cement concrete blocks to embed
hold-fasts for door and windows, building in the masonry iron fixture and
pipes upto 300mm diameter.

(v} Stone walling in chimney breasts, chimney stacks, smoke or air flues not
exceeding 0.2 sqm in sectional area shall be measured as solid and no
extra measurement shall be made for pargetting and coring such flues.
Where flues exceed 0.20 sqm. In sectional area, deduction shall be made
for the same and pargetting and coring flues paid for separately.

SQUARE, RECTANGULAR OR CIRCULAR PILLARS: Shall be measured
and paid for as walls, but extra payment shall be allowed lor such pillars and
columns over the rate for stone work in walls.

Rectangular pillars shall mean a detachd masonry suppart, rectangular in section,
such that ils breadth shall not exceed two and half time the thickness.
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CURVED STONE WORK: Stone work curved an a plan to a mean radius
exceeding six meters shall be measured net and included with general sione
work. Stone work circular on a plan lo a mean radius not exceeding six metres
shall be measured separately and extra payment shall be allowed and shall
include all cutting and waste and templates. It shall be measured as the mean
length of wall,

RATE

The rate shall include the cost of materials and labour required for all the
operations described above, Unless otherwise specilied stone facing or wall
lining upto and not exceeding 8cm thickness shall be paid for under “Stone
wark for wall lining etc. (Veneer work)". The stene work of thickness exceading
8 cm shall be paid under relevant items of waork.

STONE VENEERING WORK

Stone lining upto Bom shall generally be treated as veneering work and lining
of greater thickness as plain Ashlar masonry '

STONE

Shall be as specilied in 7.4.1. The stone shall be cut into slabs of required
thickness along the planes parallel to the natural bed of stane.

DRESSING

Shall be as specified in 7.4.3 except that dressing at the back shall not be
done, so as to ansure better grip with hearting or backing. The dressed
slabs shall be of the thickness as specified, with permissible tolerance of
+ 2 mim.

MORTAR: Mortar for fixing shall be as specified.

LAYING

The stone shall be wetted before laying. They shall then be fixed with mortar
in position to line and level without the use of chips or under pinning of any
sorl.

Where so desired, the adjoining stones shall be secured to each other by means
of copper pins 75mm long, 6mm diameler or as specified.

Furlher the stones shall be secured to the backing by means of clamps. The
material for clamps shall have nigh resistance to corrosion under conditions of
dampness and against the chemical action of moriar or concrete in which clamps
are usually embedded.
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7.54.4
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Cilamps shall be 25mm x 6mm and 30cms long in case of backing of stone
masonry walls and bricks masonry walls thicker than 230mm. In case of backing
with brick masonry walls 230mm or less thick or RCC members clamps shall
be of 25 x 6mm and length as per requirement, made out of gun metal or any
other metal specified in para 7.5.46. Generally lhe outer length of clamps in
half brick work backing shall be 115mm and in one brick work backing shall be
150mm. The typical shape and details of clamps for such backing shall be as
per drawing for the work., Clamps shall be spaced not more than 60cm apar
harizontally.

Alternatively the stone may be secured to the backing by means of stone dowels
10 x 5 x 2.5 em as per shape indicaled in drawing and the adjoining stone
secured 10 each other by means of gun metal clamps or copper pins of the
specified size. Minimum one clamp/stone dowel shall be used to secure one
slab 1o the backing.

Clamps may be attached lo its sides or lop and bettom or sides, top and bottom
The minimum number of clamps required for fixing unit to the wall are as in
drawing. The actual number of clamps and their sections, however, shall be as
per requirements of design to carry the loads.

Where clamps are used to hold the unit in position only, the facings shall be
provided with a continuous support on which the stones rest at the ground lavel
and other storey levels, the support being in the form of projection from or
recess into the concrete floor slab, or a beam between the columns or a metal
angle attached to the floor slab or beams. These supports shall preferably be
at vertical intervals not more than 3.5 m apart and also over the heads of all
openings. Such supports shall also be provided where there is transition from
thin facings below to thick facings above.

Alternatively clamps may be used lo hold the units in position and in addition
lo support the units thus transferring the weight of the unils to the backing.
Such clamp should be properly designed as 1S:4101 (Part 1)

The clamps may be of gun metal or copper alloyed with zink, tin, nickle, lead
andlor stainless steel.

The pins, clamps and dowels shall be laid in cement monar 1:2 (1 cement :2
fine sand) and their samples got approved by the Engineer In-Charge and kept
at site.

The walls shall be caried up truly plumb. Al courses shall be laid truly
horizontal and all vertical joints truly vertical. The stone shall break jeints on
the face for at leasl half the height of the course, unless otherwise shown in
the drawings. The stone shall be laid in regular courses not less than
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20cm height and all the stones shall be of the same height unless otherwise
specified. No stone shall be less in length than one and half times its height
unless otherwise specified.

As far as possible the backing shall be carried up simultaneously with the face
work. In case of reinforce cement concrete backing, the lining shall be secured
to the backing after it has set and got cured. The clamps shall be fixed In
concrete at the required positions, while laying.

JOINTS

The joints shall be done with composite cement lime mortar 1:1:6 (1 cement :
1 lime putty © 6 fine sand) or as specified. All joints shall be full of mortar.
Special care shall be taken lo see that the groudings for veneer work are full
of mortar. If any hollow groundings are detected by taping the face sfones,
these shall be taken out and relaid. The thickness of joints shall be as small
as possible, not exceeding 5mm. For a close but joined facing the thickness
shall not exceed 1.5 mm. The face |oints shall be uniform throughout,

Where jaint filler or cempound is 1o be used, the joints shall be raked out to a
depth of alleast 25 mm after the mortar in the joints has set sufficiently and the
filer or compound applied. The jointe may be subsequently finished with &
mortar suited to the appearance of the work. 11 is preferable to use joint sealing
compound where the facing are exposed to heavy rainfall and winds and their
selections would depend upon local experience and availability of joint sealing
compounds. In their absence only masonry mortar 1:1:6 (1 cement : 1 lime
pully . 8 sand) which are proved to be successiul from local exposure conditions
shall be used.

OTHER DETAILS

Specifications for pointing, curing, protections and scaffolding shall be as
specified under 7.4.

SHELVES, COPING, PLAIN, CORNICES, STRING COURSES ETC.

STONE: Stone shall be of uniform colour and texture and of the kind as
stipulated.

DRESSING

The exposed faces and sides of shelves shall be chisel dressed such that the
dressed surface shall not have more than 3mm from a straight edge placed on
it. All visible angles and edges shall be frea from chippings. The surfaces to
be buried in the masonry shall be rough dressed.
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LAYING

These shall be laid in morlar of specified mix and fixed as shown in drawing
or as directed by the Engineer-in-Charge.

Other Details

Specifications for pointing, curing, protections and scaffolding shall be as specified
under 7.4.

LATERITE STONE MASONRY

DRESSING

Laterite stones shall be hammer dressed into rectangular blocks so that all
faces are free from waviness and unevenness, and the edges are true and
square. The least thickness/breadth shall be not less than height. The length
shall generally be equal to twice the breadth, unless otherwise specified.

LAYING

The dressed stones shall be laid in regular courses of not less than 15cm
height. All courses in the masonry shall be of the same height unless otherwise
directed. The stones shall be laid in alternate header stretcher fashion, alternalive
courses of header and stretchers or in any other suilable tashion as directed.
The vertical joints shall break by alteast 65mm. No specific corner stones are
necessary. Quion may be provided, where so indicated.

JOINTS

All bed joints shall be truly level and side joints truly vertical, the thickness of
joints shall not exceed 15mm. Each stone shall be carefully laid in place with
joints completely filled with mortar. On faces, where no plastering or pointing
is required to be done, the joints shall be struck flush as the work proceeds. In
other cases, joints shall be racked square lo a minimum depth of 15mm by a
racking tool during the progress of work while the mortar is still green.

SCAFFOLDING, CURING AND PROTECTION

Same as in para 7.4.

PRECAST CONCRETE STONE BLOCKS MASONRY
TERMINOLOGY

For the purpose of this standard, the following definition shall apply:
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Block Density = The density calculated by dividing the mass of a block by the
over all volume including holes or cavities.

Stone Spalls — Broken stone pieces of varying sizes obtained by breaking the
natural river boulders or quarry stones.

Concrete Stone Masonry Block — A precast cement solid block having stone
splaes in it (25 to 30 percent of block volume) and cement concrete with dense
stone aggregate and sand. It is 100% solid.

Stone Face Exposed Block — A concrete stone masonry block where the stone
spalis are exposed al one of its face. The face, when forms the exposed wall
face, the wall gets the texture of slone surface exposed.

DIMENSIONS AND TOLERANCES

Concrete stone masonry block is a solid block and shall be referred to by its
nominal dimensions the term ‘normal’ means lhat the dimensions includes the
thickness of the mortar joint. Actual dimensions shall be 10mm short of the
nominal dimensions.

The nominal dimensions of concrete stone masonry block shall be as follows:

Length 300 mm
Height 150 mm and
Width 100, 150 and 200 mm

In addition, block shall be manufactured in one-third, half, two-third and three
quarters of its full length, The nominal dimensions of the units are so designed
that taking account of the thickness of mortar joints, they will produce
wall lengths and heights which will conform to lhe principles of modular
coordination.

Blocks or othar nominal dimensions may also be made if so directed by the
Engineer In-Charge

For accommodation vertical, reinforcement required in earthquake resistant
construction, special block of hall width and with semi-circular recess in it shall
be used. These dimensions are suitable for 200 mm thick wall. Similar blocks
shall be made for walls of thickness greater than 200 mm.

The maximum variation in the length of the units shall not be more than + 5mm
and maximum variation in height and width of units mare than + 3 mm,

Subject to the tolerance specilied In 7.7.3 the faces of blocks shall be fiat and
rectangular, opposite faces shall be parallel, and all arises shall be square.
The bedding surfaces shall be at right angles to the faces of the blocks.
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Blocks with special faces

Blocks with special faces shall be manufactured and supplied as specified in
the item of agreement.

CLASSIFICATION

Concrete stone masonry blocks shall be classified aceording 1o their average
compressive strength as given in Table 2.

MATERIALS

Cement: Cement complying with any of the following Indian Standards may be
used at the discretion of the Engineer-in-Charge 1S:269, 455, 1489, 8309, 8041,
8043,

When cement conforming to 1S:269 is used, replacement of cement by flyash
conforming to 1S: 3812 may be permitted up to a limit of 20%. However, it shall
be ensured thal blending of flyash with cement is as intimate as possible, at
achieve maximum uniformity.

STONE SPALLS: The stone spalls shall be of size ranging from 50 to 250mm
in dimension. The stone spalls shall be hard, sound, round in shape, durable,
free from decay and weathering. These shall not ba flaky. The Spalls shall
have rough surface for better bond with cement concrete, Good quality stene
such as granite, sand stone and basall shall be used., Slate shale or any other
soft and flaky stone shall nol be used. The spalls shall be obtained from
approved quarry or by breaking river boulder. Larger size shall be broken into
the required sizes and shall be stacked into two calegories:

(a) 100mm and above and
(b) Below 100 mm.

AGGREGATES: The aggregates used in the manufacture of biock shall be
clean and free from all deleterious matter, and shall conform to the requirements
of 1S:383.

Maximum size of the coarse aggregale shall be 10 mm. Sand used in the
manufacture of blocks shall be well graded, clean and free from deleterious
mater, and shall conform to the requirements of 1S:383. Basides it shall have
fine particles 15 o 20% passing 300 micron 1.S. Sieve and 5 to 15% passing
150 micron .S Sieve.

It is recommended that the fineness modules of the combined aggregate shall
be between 3.6 10 4.

Flayash conforming to 15:3812 may be used for pan replacement of fine
aggregate upto a limil of 20%.
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MANUFACTURE

Blocks may be manulaciured either at construction site or in factory on a central
casting plate form using steel moulds wilh or without surface vibration of
compaction of cement concrete,

Mould: Moulds shall be fabricated using mild steel plates and mild steel angles
for stiffening the plates,

The mould shall be either fixed type (bolt with four side walls fixed at corners,
and top and bottom open) or spiit type

Split type may be either individual or gang mould, Where the compaction of the
concrete is done manually, the mould may be either fixed type or split type.
When the compaction of the blocks is done with surface vibrator, the mould
shall be only split ype (individual or gang mould).

MIX

The cement concrete mix for concrete stone masonry blocks shall not be richer
than one part by volume of cement to 9 parts by volume of combined fine and
coarse aggregates, and shall not be leaner than one part by volume of cement
to 13 paris by volume of combined fine and coarse aggregates.

In case of blocks where compaction is done manually, concrete mix of medium
consistency (10 = 12 mm slump) shall be used In order to enable proper
compaction and demoulding. The consistency of the mix should be such
that it may cohere when compressed in the hand without free water being
visible.

In case of blocks where compaction is done by extemnal vibrator, concrete mix
of very low consistency (zero slump) shall be used in order to vibrate and
compact the concrete under pressure.

MIXING: Concrete shall normally be mixed in a mechanical mixer unless
otherwise permitted by Engineer-in-Charge. In case of hand mixing 10% extra
cement shall be used without any extra payment.

Mixing shall be continued until there is a uniform distribution of the materials,
and the mass is uniform in colour and consistency.
PLACING AND COMPACTION

Depending upon the size of the stone spalls, these shall be used either in one
layer or in twa layers. When used in two layers, large size spalls of 100 mm
and above shall be placed in the boltom and concrete poured all around and
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7.7.12
7721

7722

at top, and shall be tamped manually. Second layer of stone spalls of size
50mm and above shall be placed over the first layer, and again concrate is
poured all around upto 20 to 30mm above the top level of mould.

Depending upon the size of block the average volume of stone spalls used
should generally between 25 to 30%. However, in no block, it shall be less
than 20% of the volume of block.

Each stone spall shall have a minimum space of aboul 15 10 20mm around it,
For blocks with exposed stone texiure, the stone spalls shall touch the surface
of the mould,

Blocks may be compacted manually as well as mechanically. In case of manual
compaction the concrete laid after the first layer of stone spalls shall be tamped
with mason's toll and again it shall be tamped with suitable tampers and
compacted from top and finally struck off level with trowel,

In case of mechanical compaction, the mould shall be filled up o overilow,
vibrated and mechanically tamped using external vibrator and struck off
level.

Demoaulding shall be done 5 10 10 minutes after compaction. In case of fixed
type mould it shall be pulled up with side handles while pressing down the
block with the plate at top with thumb. In case split type mould, the sides shall
be removed first and the partition plates (gang mould) shall be pulled up
subsequently.

After demoulding, the blocks shall be protected until they are sufficiently hardened
fo permit handling without damage.

CURING

The blocks hardened shall than be cured in a curing water tank or in a curing
yard and shall be kept continuously moist for atieast 14 days.

DRYING: After curing, the blocks shall be dried for a period of two to four
weeks depending upon weather before being used on the wark. The blocks
shall be allowed to complete their initial shrinkage before they; are laid in a
wall.

PHYSICAL REQUIREMENT

General: All blocks shall be sound and free from cracks or other defects which
may interfere with proper placing of the unit or impair the strength or performance
of the construction,

Where blocks are to be used in exposed wall construction, the face or faces
that are to be exposed shall be free of chips, cracks or other imperections,
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expect that not more than 5% of a consignment contains slight cracks or small
chipping.

DIMENSIONS: The overall dimensions of the blocks when measured as given
in Appendix A of 1S:12440 shall be in accordance with 7.7.1 subject lo the
tolerance mentioned therein.

COMPRESSIVE STRENGTH: The minimum compressive strength at 28
days, being the average of eight blocks and the minimum compressive
strength at 28 days ol individual blocks, when tested in the manner described
in Appendix B, of 15:12440, shall be as prescribed in Table 2.

TABLE 2

COMPRESSIVE STRENGTH OF CONCRETE STONE MASONRY BLOCKS

Designation Minimum average compressive Minimum strength of
strength on blocks N/mm?® individual blocks N/mm?
5 5._0 3.5
= B 60 4.2
e 7 7.0 5.0
9 9.0 6.3
10 10.0 7.5

7.7.125

7713
77131

77132

7.7.14
7.7.141

For 100mm wide blocks (for 100mm thick walls), the minimum strenglh magy be
3.5 Nimm?,

WATER ABSORPTION: The water absorption being the average of ihree
blocks, when determined in the manner prescribed in Appendix C, of 1S:12440
shall be not more than 6% by mass.

TESTS

Tests as described in Appendix 15:12440 shall be conducted on samples of
blocks selected according to the sampling procedure given in 7.7.13.2 |0 ensure
conformity with the physical requirements laid down in 7.7.12.

A sample of 15 blocks shall be taken from a lot of 5000 or pan thereof
manufactured under similar conditions of the same size and batch.

CRITERIA FOR CONFORMITY

The lot shall be considered as conforming to the requirements of the specification
it the eonditions mentioned in 7.7.14.1, 7.7.14.3 are satisfied.
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7.83
7.8.3.1

Number of blocks with dimension outside the tolerance limit and/or with visual
datects, among those inspected shall not be more than two.

For compressive strength, the mean value determined shall be greater than or
equal to the minimum limit specified in 7.7. 12.4.

For water absorption the mean value delermined shall be equal to or less than
maximum limit specified In 7.7.12.5.

Laying: The laying of precast concrete stone block masonry shall be as per
para 7.8.8.

HOLLOW AND SOLID CONCRETE BLOCK MASONRY
HOLLOW AND SOLID CONCRETE BLOCKS

Shall conform to the requirements of 1S:2185. Specification for hollow and solid
concrete blocks except with regard to the mix cement concrete and sizes of
aggregates which shall be as indicated. Hollow blocks shall be sound, free
from cracks, broken edges, honey combing and other defects that would intarfere
with the proper placing of block or impair the strenglh of performance of
construction.

DIMENSIONS AND TOLERANCES

Concrete masonry building units shall be made in sizes and shapes to fit different
construction needs, They include stretcher, corar, double corner or pier, jamb,
header, bull nose, and partition block and concrete floor units,

Concrete Block-hollow (open or closed cavity) or solid shall be reterred by its
nominal dimensions. The nominal dimensions of concrete block shall be, as
follows:

Length : 400, 500 or 600 mm
Height : 200 or 100 mm
Width @ 50, 75, 100, 150, 200, 250 or 300 mm.

In addition, block shall be manufactured in half lengths of 200, 250 or 300 mm
to corresponding to full lengths.

The maximum variation in the length of the units shall be not more than + 5 mm
and maximum variation in height and width of unit, not more than = 3 mm.

CLASSIFICATION
HOLLOW (OPEN AND CLOSED CAVITY) CONCRETE BLOCKS

The hollow (Open and closed cavity) concrete blocks shall conform to the
following Ihree grades:

(a) Grade ‘A’ — These are used as load bearing units and shall have a minimurn
block density of 1500 kg/m®  These shall be manufactured for minimum
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(b)

(d)

average compressive strength of 3.5, 4.5, 5.5 and 7.0 N/mm* respectively
at 28 days (See Table 3).

Grade - 'B' These are also used as load bearing units and shall have a
block density less than 1500 kg/m? but not less than 1000 kg/m?®. These
shall be manufaciured for minimum average compressive strength of 2.0,
3.0, and 5.0 N/mm? respectively at 28 days (See Table 3).

Grade 'C' - These are used as non-load bearing units and shall have a
block density less than 1500 kg/m® but not less than 1000 kg/m® These
shall be manufactured for minimum average compressive strength of 1.5
N/mm? at 28 days (See Table 3).

Grade 'D' - The solid concrete blocks are used as load bearing units and
shall have a block density not less than 1800 kg/m?. These shall be
manufactured for minimum average compressive strength of 4.0 and 5.0
N/mm? respectively (See Table 3).

7.84  PHYSICAL REQUIREMENTS

7.8.4.1 Compressive Strength: The average crushing strength of eight blocks, when
determined in accordance with 1S:2185 shall be not less than as specified in
table given below:

TABLE 3
PHYSICAL REQUIREMENTS

Type Grade | Density of Minimum Average | Minimum
Block Compressive strength of
kg/mm’ Strength of Units | Individual units
N/mm” N/mm’
(1) (2) {3) 4) (5)
Hollow (open & | A{3.5) | Mot less than 3.5 28
closed cavity) A{4.5) | 1500 4.5 3.6
load bearing A(5.5) 5.5 44
unit A{7.0) 7.0 56
B(2.0) | Less than 2.0 16
B{3.0) | 1500 but not | 3.0 24
B(5.0) | less than 1000 | 5.0 4.0
Hollow {open | C(1.5) | Less than 1.5 1.2
and closed 1500 but not
cavity) non- less than 1000
load bearing |
units | |
Solid load D(5.0) | Net less than | 5.0 { 4.0 |
Bearing units | D(4.0) | 1800 4.0 3.2 |
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7.864.2 DRYING SHRINKAGE: The drying shrinkage of the blocks (average of three
blocks), when unrestrained shall be determined in accordance with 15:2185
(Shall not exceed) 0.1 per cent.

7.843 MOISTURE MOVEMENT: The moisture movement {average of three blocks),
when determined in the manner described in 1S:2185 shall not exceed 0.09 per
cent.

7.84.4 WATER ABSORPTION: The water absorption (average of three blocks), when
determined in the manner described in 15:2185 shall be not more than 10 per
cent by mass.

7.84.5 Face shells and webs shall increase in thickness from the bottom to the top of
the unit depending upon the core moulds used, the face shells and webs shall
be flared and tapered or straight tapered, the former providing a wider surface
for mortar. The thickness of the face shell and web shell be not less than the
values given in Table below:

TABLE 4
MINIMUM FACE SHELL AND WEB THICKNESS
Nominal Block Face shell Thickness Total Web thickness
width Thickness, of Web, Min. per Course in any 200
Min. mm length of Walling Min.

(1) 2 (3) 4)

100 or less 25 25 25

Over 100 to 150 25 | 25 30

Over 150 to 200 | 30 25 30

Over 200 35 30 38

7846 The dimensions said above are subject to the tolerance specified in 7.8.2.2.

78.4.7. The face of Masonry units shall be flat and rectangular, opposite face shali be
parallel, and all arises shall be square. The bedding surfaces shall be at right
angles to the faces of the blocks.

7.848 Blocks with special faces shall be manufactured and supplied as directed by
the Engineerin-Charge.

785 CURING AND DRYING

The blocks shall be cured in an immersion tank or in a curing yard and shall
be kept continuously moist for at least 14 days. When the blocks are cured in
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786

787

788

788

an immersian tank, the water of tank shall be changed at least once in every
four days.

After curing, the blocks shall be dried in shade before being used on the work.
They shall be stacked with voids horizontal 1o facilitate through passage of air.
The blacks shall be allowed to complete their initial shrinkage before they are
laid in wall.

CONSTRUCTION OF MASONRY

For single storeyed building, the hollows of blocks in foundation and basement
masonry shall be filed up with sand and only the top foundation course shall
be of solid blocks. But for two or more storeyed buildings, solid concrate blocks
shall be used in foundation courses, plinth, and basement walls, unless otherwise
indicated, If hollow blocks are used, their hollows shall be filled up with cement
concrete 1:3:6 using 12.5mm nominal size aggregates.

WETTING OF BLOCKS

Blocks need not be wetled befare or during laying in the walls. In case the
climate condition so required the top and the sides of the blocks may only be
slightly moistened s0 as to prevent absorplion of water from the mortar and
ensurg the development of the required bond with the mortar.

LAYING

Blocks shall be laid in mortar, as indicated and tharoughly bedded in mortar,
spread over the entire top surface of the previous course of blocks to a uniform
layer of not less than 10mm and net more than 12 mm in thickness.

All courses shall b e laid truly horizontal and all vertical joints made truly vertical.
Blocks shall break joints with those above and below for not less than quarter
of their length. Precast half-length closers (and not cul from full size blocks)
shall be used. For battered faces, bedding shall be at right angles to the face
unless otherwise directed. Care shall be taken during construction to see that
edges of blocks are nat damaged.

PROVISIONS FOR DOOR AND WINDOW FRAMES

A course of solid concrete bleck masonry shall be provided under door and
window openings (or a 10 cm thick precast concrete sill block under windows).
The solid course shall extend for at least 20 cm beyond the opening on either
side. For jambs of very large doors and windows either solid units used, ar the
hollows shall b e filled in with concrete of mix 1:3:6 using 12.5 mm nominal size
aggregate.



7.8.10

78N

7.812

7.813

7.8.14

PROVISIONS FOR ROOF

The course immediately below the roof slab shall be built with solid blocks.
The top of the roof course shall be finished smooth with a layer of cement and
coarse sand mortar 1:3, 10mm thick and covered with a thick coat of white
wash or crude oll, 1o ensure lree movement of slab.

INTERSECTING WALLS

When two walls meet or intersect and the courses are 1o be laid up at the same
time, a true masonry bond between at least 50% of the units of the intersection
is necessary. When such intersecting walls are laid up separately, pockets with
20mm maximum vertical spacing shall be left in the first wall laid. The
corresponding course ol the second wall shall be built into these pockets.

PIERS

The top course of block in the pier shall be built in solid blocks. Hollow
concrete block shall not be used for isolaled plers, unless their hollows are
specified to be filled with cement concrete,

Where possible fixtures, filtings etc. shall be buill into the masonry in cement
and coarse sand mortar 1.3 while laying the blocks. Hold fasts shall be built
into the jeints of the masonry during the laying.

Holes, chases, sleeves, opening, etc. of the required size and shape shall be
formed In the masonry with special blocks while laying, for fixing pipes,
service lines, passage of water ete. After service lines pipes etc. are fixed,
voids left, if any, shall be filled up with cement concrete 1:3:6 (1 cemeni :
3 coarse sand : 6 stone aggregate 20 mm nominal size) and neatly finished.

FINISHES

Rendering shall not be done to the walls when walls are wel, Joints for plastering
or pointing as specified shall be raked to a depth of 12 mm.

Jeints on internal faces, unless otherwise indicated, shall be raked for plastering.
If internal face of masonry are not to be plastered the joints shall be finished
flush as the work proceeds or pointad flush where so indicated.

mpAREER

196



8.1

8.2

821

B22

B23

825

B26

CHAPTER - 8
MARBLE WORK

Marble shall be hard, sound, dense and with homogenous crystalline structure.
it shall be of uniform colour and free from detects.

CLASSIFICATION

Broadly classified as

{a) White marble

{(b) Colour Marble (Black, Green, Pink Brown, Grey etc.)

SIZES AND TOLERANCES

The sizes shall be as per drawing, work order/ as directed by the Engineer
In —Charge.

Marble Blocks will be of linear dimensions 30 em to 260 cm and of thickness
30 cms lo 90 cms. Slabs will be of linear dimension 70 cm to 250 cm and of
thickness 2 cms to 15 ems. Tiles will have linear dimension 10 cms to 60 cms
and of thickness 0.8 cms to 2.4 cms

The linear dimensions of marble blocks, slabs and liles shall be in multiples
of 30 ¢ms, 10 cms, 10 cms, respectively.

The slabs and tiles shall be machine cut and factory made.

Tiles of 8mm thick shall require special precaution for fixing like special
adhesive as per manufacturers specification. Such liles shall not be used for
areas exposed to rains/sun if used [n large areas in continuous stretches.
For tiles of thickness 20mm and more clamps are lo be provided as per
drawing.

The dimensional tolerances are as below:

Blocks  (+) 2 percent for all dimensions

Slabs (+) 3 percent in thickness & (+) 2 percent other dimensions.

Tiles {+) 3 percent linear dimension and (+) 1 percent in thickness.
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8.3

B4

8.5

B.6
861

B6.2

8.6.3

The physical properties of marble viz moisture absorption and specific gravity
shall conform to 1S:1124 and 1$:1122 respectively. The hardness shall be
minimum 3 in Mhos scale.

The contractor, prior to commencement of work shall furnish sample to Engineer-
in-Charge and get it approved. The approved sample shall be kept in the
custody of Engineer-in-Charge and actual material should conform to
sample.

The sampling for testing the material shall be as detailed in standard specification
for the same in the trade viz. in ISICPWD elc.

DRESSING AND RUBBING

The dressing and rubbing shall be in a workman like manner as in standard
specification for the same in trade as in IS/CPWD etc.

GENERAL MARBLE WORKS
LAYING

The stones shall be wetlted before placing in position. These shall be foated
on approved specified mortar bed. All courses shall be laid to true horizontal
and vertical raquirements as per drawing. Courses shall be of uniform height
not less than 15 cms unless otherwise specified. Care shall be taken not to
damage the comers of stone. Tha matching of grains shall be carried out as
directed by the Engineer-in-Charge.

BOND STONES

Baond stone shall run through total thickness of wall upto 60cm thick. For more
thickness bond stones should over lap each other by al least 15 cms. Al least
one bond stone for 0.5 sgm of wall surface shall be provided. All bond stones
shall be suitably marked as direcled by the Engineer In-Charge.

JOINTS, CURING, FINISHING, PROTECTION, SCAFFOLDING ETC.

Joinls shall be as fine as possible bul shall not be more than 1.5mm. The depth
of joint upto 6mm from the surface shall be uniform beyand that it may be in 'V’
shape lor betler mortar bond, The work shall be kept moist for at least 7 days.
After curing period, the marble shall be rubbed with standard grades of
carborandum stone in succession for oblaining highly smooth surface and
washed with oxalic acid and finished clean. The green work shall be covered
with suitable covering. Double scaffolding only shall be used wherever
scaffolding is required.



864

87

B.8
881

862

MEASUREMENT

Correct 1o one em in length and breadih and 0.5 cm in thickness. Cubical
content shall be in cubic decimeter upto 2 places of decimal.

RATE

Rate 1o include cost of all material and labour required for work described in the
description of work.

WALL LINING / VENEER WORK

The back of the files/slabs shall not be dressed in order to ensure good grip
with hearting of backings. For the finished work the tolerance in wall lining
shall be such that when straight edge of 3m length is placed the surlace variation
should not be more than 2 mm. The grains of the stone shall generally match
for which slabs shall be judiciously selected preferably from same block from
the quarry. For securing the stones to each other copper pins of 75 mm long
and 6mm diameter shall have to be used apart from clamps of gun metal or
material having high resistance ta corrosion, of size 25x & mm and 30 cm long
for works with back walls of 230 mm or more thick all as per approved working
drawings. For lesser wall thickness or RCC wall backing, the size of clamp to
be suitably adjusted as in approved working drawing. Clamps spacing shall be
80 cm or less on both direction, The clamps, material viz. copper alloyed with
zink, tin, nickle, lead or stainless steel ete. fixing arrangements, spacing elc.
shall be as per specification and approved drawing and as directed by
Engineer-in-Charge.

The measurement of work, shall be generally as detailed above for gereral
marble work in case of radially dressed or circular slabs, the dimension of
cireumseribing rectangle dressed shall be measured. The area shall be in Sq
mi nearest to two places of decimal. Veneer workiine work upto 4 cm thick
shall be paid on area basis and thal of greater thickness shall be by volume
unless otherwise specified in agreement.

When factory finished malerials are used no further finishing may be equired if
approved by Engineer In-Charge.

MARBLE JALI

The work shall be camied out as per specification and working drawing. A
tolerance of (-)2mm shall be allowed in thickness.

The measurement and rates shall be generally as indicated above for marble
lining work and alse as specified in the agreement.

R I R i B
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CHAPTER 9
WOOD WORK

WOOD WORK IN JOINERY

TIMBER

The timber shall be free from decay, fungal growth, boxed heart, pitch pockets
af streaks on the exposed edges, splits and cracks. All timber shall be of
natural growth and uniform in colour fexture and shall be well and properly
seasoned. |t shall be free from large loose dead or cluster knots, waves,
discelouration, soft or sponge spats. Hollow pockels, pitch or center heari and
all other defects and blemishes. The timber shall be graded as first grade
[class | ) and second grad (second class) on the basis of permissible defects
in the timber as given in Appendix "A” at the end of this chapter.

Timber shall either be obtained incut sizes or shall be cut to required sizes well
in advance of the commencement of fabrication and stacked at site of work in
a suitable manner for further seasoning.

SEASONING OF TIMBER AND MOISTURE CONTENT

The seasoning of limber shall be as laid down in L.S No. 1141, The process
of drying timber under controlled conditions is called seasoning of timber, The
timber shall be either air seasoned or kiln seasoned. The seasoning of
timber shall be judged from the moisture content as laid down in 1S No. 287
control on moisture content of timber is necessary lo ensure its proper utility in
various climatic condilions. The maximum permissible moisture content in
limber shall not exceed 12%. Mo individual hard and seund knot shall be more
than 25mm diameter and aggregate area of all the knots shall not exceed 1%
of the area of piece. There shall not be less than 2 growth rings per cm of
width.

DEFECTS IN TIMBER

a. Timber with locse grains, splits, heart or silar shakes, springs and cups,
wanes, compression woed in conifercus timber, heart wood, rol, sap rof,
warps and holes made by powder pest beetles and pilch pockets shall be
eliminated,

b.  Sap wood shall not be more than 15% of area of the section in case of
first elass timber, in other classes of timbers sap wood shall not be permitted
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Note:

914

unless the timber is thoroughly impregnated with approved wood
presenvatives.

¢ Knots shall not exceed one per meter length of any member and the
maximum diameter of individual knots shall not exceed the figures given
below for various widths of face.

WIDTH OF FACES MAXIMUM DIAMETER OF KNOT
Next 75mm 15mm
Exc 75mm N Exc 150mm 25mm
Exc 150mm N Exc 250mm 40mm
Exc 250mm 50mm

(N Exc means not exceeding),

The diameter of a knot shall be the maximum distance between two points
farthest apart on the periphery of a round knol on the face of which it becomes
visible. In the case of a spike or a splay knot It shall be the maximum width
of the knot visibile.

In structural members knats shakes and checks shall not be permitted in regions
of maximum stress intensities not shall they be permitted at localions where
joints are to be provided.

FIRST AND SECOND CLASS TIMER

In first class wood the individual hard and sound knot shall not be more than
25mm in diameter and the aggregate area of all the knots shall not exceed one
percen! of the area of the piece.

SECOND CLASS WOOD

In second class wood the Individual hard and sound knots shall not be mare
than 40mm in diameler and aggregate of all the knots shall not exceed one
and hall percent of the area of the piece. Wood shall be generally free from
sap wood, butl traces of sap wood shall be allowed.

PRESERVATION OF TIMBER

Praventive Ireatment does not improve basic properties of timber but gives
varying degree of protection agains! deterioration due to allacks by fungi,
lermites, borers and marine organisms. Preservalive lreatment where specified
shall be done using oil type, organic solvent type or water soluble type
preservative. Oil type preservative shall be used if the timber is not required
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9.2

to be polished or painted. Before preservative trealment, the timber shall be
swan and seasoned. All surfaces exposed after treatment except due to planning
shall be thoroughly brushed with the preservation before jointing. Preservative
treatment of timber shall be done as per IS 401 in a plant approved by Engineer-
in-charge.

PLY WOOD BOARDS

Ply wood boards are formed by gluing and pressing three or more layers of
veneers with the grains of adjacent veneers running at right angles to each
other. The veneers shall be sufficiently smooth to permit an even spread of
glue. The thickness of veneers shall be uniform. With a tolerance of + 5%.
Corresponding veneers on either side of center one shall be of some thickness
and species. The reguirements of Veneers and core veneer shall be as
follows:

a) In 3 ply boards up lo 5 mm thick the combined thickness of the face
veneers shall not exceed twice the thickness of center ply.

B} In multiply boards, the thickness of any veneer shall not be more than
thrice the thickness of any other veneer,

¢} The sum of the thickness of the veneers in ane direction shall approximate
lo the sum of the thickness of the veneers at right angle to them and
shall not be greater than 1.5 times this sum except for 3 ply as specified
in {a).

The boards are available in thickness 3 to 25 mm. Tolerance in thickness
shall be + 10%. For boards upto and including 5 mm; = 7% for boards from
6 to 9 mm and + 5% for boards above 9mm thickness. The boards shall be
of uniform thickness and surface of boards shall be sanded to a smooth finish.
MNumber of plys in ply woods board shall be as below:

Thickness in mm Number of Plys
3,456 3
56,89 5
9,12,15,16 7
12,15,16,19 ]
19,22,25 "

The moisture content of ply boards shall not be less than 5 percent and not
more than 15 percent.

Cne sample for every 100 Sqm or part thereof shall be taken for tesling. Testing
may not be required if the total requirement is less than 308 Sgm. Unless
otherwise stated only BWP grade plywood boards shall be used.
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BLOCK BOARDS

Block board shall have solid core made up of uniform strip of wood each not
exceeding 25mm in width, laid separately or spol glued or otherwise jeined to
form a slab which is glued between two or more ouler veneers, With the direction
of the grain of the core block running at right angles to that of the adjacent
venners. In any one block board, the core strips shall be of one species of
timber only. Block board shall be Grade | {Exterior grade) as per IS 1659. The
adhesive used shall be BWP type synthetic resin confirming to IS B48. The
block boards are available in thickness ranging from 12 to 50 mm tolerance in
the thickness shall be + 5% for boards upto and including 25mm thick and
+ 2.5% for boards above 25 mm thickness each boards shall be of uniform
thickness. One sample for every 100 Sqmt or part there of shall be taken for
testing. Testing may not be required if the total requirement is less than 30
Sgmt.  Unless otherwise stated grade | {exterior grade) block board bonded
with BWP grade shall be used.

SHEET GLASS

Sheel glass shall be flat, transparen! and clear as judged by the unaided eye.
It may however possess a slight tinl when viewed edgewise. Sheel glass shall
be aof selected quality (SQ) or ordinary Quality (OQ) cenfirming to 1S 2835 as
slipulated. The glass shall be free from cracks. Unless olherwise specified
ordinary quality sheet glass shall be used. The nominal thickness, range of
Ihickness and weight of glass shall be as below:

NOMINAL thickness | Range of Thickness | Welght in Kg/ Sqm
in mm in mm

3 28-32 75

4 3B -42 10

48 48 - 51 119

55 5258 135

6.3 6-66 155

Tolerance for cut size glass (length and width ) shall be = 2mm.

Upto panel area of 0.5 Sgm glass of 4mm nominal thickness may be used for
bigger panels the thickness shall be as specified.

GYPSUM BOARD

Gypsum board is formed by enclosing and bonding together a core gypsum
plaster (a calcium sulphate mineral) with or without fibre between two
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sheets of highly durable paper. The board shall be non resonant, dimensionally
stable and with flame retardant qualities. Board shall confirm to IS 2085 and
gypsum plaster shall canfirm 1o IS 2547, The surfaces of boat shall be true
and free from imperfections. The dimensions of the boards shall be as
specitied. The length of two longitudinal of the boards shall not differ max than
+3mm per meter length of the diagonal. The tolerances on dimension shall be
as below:

TYPE INWIDTH  IN LENGTH IN THICKNESS
[MM] [hm] M)
Wall board Oto(-) 5 Otof(-)6 +0.6
Non perforated based board 0 to -} & Otlo(-) 8 0.6
G  Perforated base Ote(-)8 Oto(-)10 +0.6
One sample for every 100 Sqm or part thereol shall be tested for transverse
strength.  The minimum breaking load shall be as befow:
| TYPE OF | THiCKNESS | Loap IN LOAD IN
BOARD IN MM TRANSVERSE LONGITUDINAL
DIRECTION | DIRECTION
(N) (N)
_Flasler Board 9.5 140 360
125 180 500
15 220 i 650
BASE BOARD B.5 123 180
| 125 165 235 |
9.6 WORKMANSHIP
9.6.1 SHUTTERS FOR DOORS

Joinery works shall be started immediately after commencement of the building
work. All pieces shall be accurately cul and planed smooth to the full
dimensions without any patching or plugging of any kind, and rebates,
roundings and mouldings as shown in drawings made before assembling.
The thickness of styles and rails shall be as specified for the shutters. Solid
wood panels shall be made out of one or more pieces of timber of not less than
125 mm width. In order to avoid warping, splitting and cracking normally pieces
not exceeding 200 mm | width should be used. When made from more than
one piece, lhe pieces, shall be joined with a conlinuous tongued and grooved
joint glued together and reinforced with metal dowels. The grains of the solid
panel shall run along the longer dimension of the panel.
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The comers and edges of panels shall be finished as shown in drawings, and
these shall be feather tongued Inlo styles and rails. Sash bars shall have
mitered joints with styles. In measuring the width and thickness of Styles
and ralls for dimension not exceeding 35mm a lolerance can be allowed upto
+ 1mm and for dimension exceeding 35mm, a tolerance of = 3mm can be
allowed.

Styles and rails shall be properly and accurately motorized and tenoned. Rails
which are more than 180mm In width shall have two lenons.

Styles and end rails of shutters shall be made out of one piece only. Lock and
intermediate rails exceeding 200 mm in width may be made out of ane or more
piece ol timber but the width of each piece shall not be less than 75mm.
Where more than one piece of timber is used, they shall be jointed with a
continuous tongued and grooved joint, glued together and reinforced with metal
dowels at regular intervals not exceeding 20cm or pinned with not less than
40mm rust proof pins of the lost head type Jointed pieces of timber shall
belong to the same specie.

The tenons shall pass clear through styles. When assembling a leaf, styles
shall be left projecting as a hom. The styles and rails shall have 12mm groove
in paneled portion for the panel to fit in.

The depth of rebate in frames for housing he shutters shall in all cases be
1.25¢m and the rebale in shulters for closing in double shutter doors or windows
shall be not less than Zem . The joinery work shall be assembled and passed
by Engineer-in-Charge and (hen the joints shall be pressed, and secured by
bamboo pins of about 6mm diameter.

The shutters of fiush doors shall be factory made exterior grade from approved
manufaciurer and conforming 1o 1S No. 2202 thickness specified in the schedule
of quanlities and shall have solid core with finishes as described under relevant
items and with internal teakwood lipping on all edges 25mm minimum depth as
per IS 1659 glued under pressure. In the case of double shutter door, the
depth of the lipping at the meeling of the styles shall nol be less than 30mm
and mesting of the styles shall be rebated 20 mm. The rebaling shall be of
gither splayed or square type. The shutlers shall be obtained from the approved
manufacture. Samples for shutters shall be submitted free of cost for conducting
tests as per IS specification No. 2202 and 2191 and the approval of Engineer-
in-charge before bulk delivery is effected. The shutters shall be of single leaf
or double leaves as described in the schedule of quantities. The adhesive for
the manufacture of Flush doors shall be phoenolformal dehyde risin.

The shulter of braced and battened door shall be wooden battens with bracing
of thickness as specified in the schedule of guantities and as shown in drawing,
All necessary rebates, recesses, holes etc il any for fixtures or otherwise shall
also be provided and the visible surface finishad with the finish specilied in the
relevant items of schedule of quantities. The paneled shutter for decr shall be
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9.6.2

96.3

9.6.4

of type and sizes as specified in the relevant items of schedule. All panels
upto a widlh of 380mm shall be made out of one piece. The corners and the
edges of panels shall be finished as shown in drawings, and these shall be
feather tongued into styles and rails. Such panels shall have meter joints
with styles. Styles and rails shall be properly and accuralely mortised and
tenoned. Ralls which are more than 180mm in width, shall have two lenons.
The tenons shall pass clear through style. When assembling styles and rails
shall have 12mm groove in paneled portion for the panel to fit in. The joinery
work shall be assembled and then passed by the Engineer-in-charge.

SHUTTERS FOR WINDOWS AND VENTILATORS

The shutters shall be of thickness specilied in the schedule of quantities and
as per drawings. Same specification as that ol deor shutter shall apply.

FRAME AND SHUTTERS

Frames shall be of first class wood of species and sizes as shown in detailed
drawings. Mo tolerance in sizes is permitled. Each door frame shall be secured
in walle with holdfasts as described in the schedule, of 40mm x 3mm sizes
400 mm long forked and split at one end, bent and fixed to frame at the other
end with screws. The hold fasts shall be embedded in plain C C 1:2:4, 300
mm long x 150mm thick x width of wall. The rate for door and shutters is
inclusive of cost of providing and fixing and painting the surface coming in
contact with masonry or concrete work with a coat of soligum, fixing of all
builders hardware, glass supphed free of cost by the Department (unlass
otherwise specified) and painting a coat of approved primer as indicted in the
ralevant schedule of items.

Shutlers shall be generally as per general specification as detailed in drawings
and items of schedule.

The rate shall include fixing such as tower bolts, handles, morfise locks, latches,
but hinges ete. Which are supplied by Department free of cost (unless otherwise
specified) The materials such as screws, The materials such as screws, nails
etc shall be arranged by conftractor.

The glass shall be fixed with wooden beading with necessary nails, screws
etc as directed by Engineer-in-charge. The be adding shall be of same type
or wood used in frames and shutters and shall be provided by the conlractor
where the shutters are also provided by them.

VISION PANEL

Where specified or shown in the drawings, opening for glazing shall be provided.
The opening shall be as specified in drawing opening of vision panel shall be
lipped intarnally with solid teakwood as per details in drawing.
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9.6.5

9.6.6

9.6.7

868

9610

FINISH

The frames, shutters, mullions, beading, et shall be smooth finished with sand
papering.

All wood work shall be treated with a coat of approved wood primer. The
wood work coming in contact with the masonry shall be painted with one
protective coat of painting as directed by Engineer-in-Charge. No extra will be
paid for this painting.

BUILDERS HARDWARE

Builders hardware like fittings, locks and fixtures to be fixed on doors, windows,
ventilators, wardrobes eic. may be supplied by the Department free of cosl
unless otherwise specified for fixing only. The contractor shall provide at
incidentals required for fixing these without extra cost.

FIXING OF DOORS AND WINDOWS AND VENTILATORS ETC.

All doors frames, wooden frames for windows and ventilators and wooden
frames for window shulter, wooden frames and wooden louver blades for
louvered windows, sheet glass in available size, wooden beading for fixing
glass, fiting and fixtures if supplied by the Department free of cost at
Departmental Stores for fixing only as stipulated in schedule, the conftractor
shall take delivery of the materials at the stores and transport them fo the sile
of work at his own cost. Al necessary MS hold fasts, woeden plugs, pulty, MS
pins and hooks and eyes for fixing the frames, shutters, louver blades ete in
position shall be provided by the contractor at his own costs. The frames shall
be erecled and fixed in positions as indicated in drawing and or as directed by
the Enginger-in-Charge.

All necessary rebales, recesses, holes etc in the door and windows shutters
required for fixing the fixtures and fittings or atherwise shall be provided by the
contractar al no extra cost and the visible surface finished to match the finish
of the shutters and frames.

Builders Hardware lo be fixed on door may be supplied by the Depariment free
of cost (unless otherwise specified) for fixing only. The contractor shall provide
incidentals and labour required for fixing the fittings and locks. Any loss, theft,
damage ete. during handling, transportation or fixing shall be bomed by the
conlractor at his own cost. Builders hardware shall be fixed in 2 workman like
manner as directed by the Engineer-in-Charge.

GLASIER'S WORK

Glass sheets should bae of best quality of thickness and type specitied in the
schedule. In measuring thickness of glass panes a lolerance of =0.2mm can
be allowed as indicated at 9.4.1. These shall be free from llaws, spacks or
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8.6.12

9.7

9.8

bubbles. All glasses shall be cut to fit the rebate of the sashes or ather members
as required. All glasses shall be properly bedded, putlied and lixed with wooden
beading to the frames and finished in a workman like manner generally as
indicated in drawings and or as directed by the Engineer-in-charge. The cormer
of wooden beadings shall be beveled at 45° 1o have photo frame finish. Glass
panes shall be fixed by wooden beads and double putly i.e putty first applied
in the rebate and then over the glass panels. Pulty shall be prepared by
mixing one part of while lead with three parts of finely powdered chalk and
then adding boiled linsed oil to the mixture to form into & stiff paste. All stains
and marks have to be removed from the surface of glass.

LOUVERS FIXED TO FRAMES

The louvers may be of wood, glass, and louvered shutter, AC sheetl or as
specified. These shall be fixed in grooves made in frames. The louvered
blades shall slope down towards outside at an angle of 45° or as shown in
the drawings. Louvers shall over tap each other by about half of their width or
as shown in the drawing. The tolerance are = 1 mm in thickness and + 2mm
in width. The depih of groove for fixing louvers in the frame shall be minimum
1.25 cm depth.

All mandatory tests for the timber, factory made shutters shall be attended to as
directed by the Engineer-in-Charge and material confirming 10 the raquirements
only shall be used in the waork.

MEASUREMENTS

Woed work wraught, framed and fixed shall be measured for finished
dimension with allowance for the wastage or for dimensions beyond
specified dimension. However the members having mouldings, roundings or
rebates and members of circular or varying seclions, dimensions shall be taken
as the sides of the smallest square or rectangle from which such can be cut,
Length of each member shall be measured over all to the nearest cm so as o
includs for tenons, Width and thickness shall be measured to the nearest mm
and the quantity should be worked out in unit of 10 cubic decimeter in whole
number.

RATE

The rate shall include the cost of material and labour involved in all the
operational described except the hold fasts or metallic fasteners which will be
paid for separately,
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GRADES OF TIMBER

APPENDIX 'A'

[ENG.'

and live knols

Not more than 15mm size
and nat more than
1 knot [ mater

(b) LONG EXPOSED
FACE
Not more than 15mm

size and nol more than
1 knot'm. No kno! shall
occur with In 20mm of
edges

B. PANELS

Not more than 20 mm size
and mot more than to 2
knots per sg. mi. Mo knot
shall cccur on edge of any
companent of a panel.

DEFECTS FIRST GRADE SECOND GRADE
I Cross Grain Not steeper than 1 in 15 Not staeper than 1 in 10
i, Sourd knots A._STYLES AND RAILS A, STYLES AND RAILS

Not more than 15 mm size
and nol mora than 3 knotis
oer style and one knol
per rail

(b}
FACE
Mot more than 20 mm size

and not mora than 3 knots/slite
and one knot per nail

LONG __ EXPOSED

B. PANELS

Not more than 20 mm size
and not mare than to 4 knots
par sq. mt Mo knet should
occur on edge of any
componant of panel

M.

DEAD AND
LOOSE KNOTS
(PLUGGED)

ASTYLES AND BAILS

Mot more than 10mm size
centrally located and not
more than 1 knot per M

B. PANELS

Mot more than 15mm size
and nol mare than 2 knots
per sq. mt No knot shall oc-
cur on edges of any compo-
nant of a panel

ASTYLES AND RAILS

Not mora than 10 mm size
centrally located and nol mora
than 3 knots per stiles and

1 knot per rail

B.PANELS

Mot more than 15 mm size
and not more than 4 knots per
M. No knot shall ocour on
edges of any component

of a panal
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[SL. NO

DEFECTS

FIRST GRADE

SECOND GRADE

Iv.

PITCH
| POCKETS OR
STREAKS

Mone

Permissible except on exposed
edges provided that they are
clean and filled up with suitable
putty or filler. When pitch
pockets or sireaks are located
on the exposed edges of the
core, they shall be at out and
filled with piece of wood or
similar species with grain
running in the same direction.
The piece shall ba well glued.

SAPWOOD

Taotal not exceeding 5 mm
wide and 150 mm long per

i maeter (This rastriction

applies only to super group
species)

Total not exceeding 10 mm
wide and 300 mm long per
meter (This restriction applies
only to super group species)

Vi,

PIN HOLES

Fermitted provided they
are not in cluster

Permitted

VL

WARM HOLES

None

Permitted provided they are not
more than 10 mm in diameter
and not more than one par
meter and provided such worm
holes and plugged with similar
timber in such a mannerthat the
plugging merges with the
surrgunding area both as to
colour and grain

Note :

1. Dead and loose knols are permitted only if they are suitably plugged.

2. Knots shall not occur where hinges or locks are to be fixed.

B R R R
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10.1
10.1.14

10.2

CHAPTER - 10
STEEL WORK

MATERIALS
STEEL

Finished steel shall be well and cleanly rolled to the dimensions and weight
subject to permissible tolerances as per 1S:1852. Finished material shall be
free from cracks, surface flaws, laminations, imperect and rough edges and
any other defects. They shall be free from rust, scaling and putting and shall
be well protected. For structural purpose following varieties of steel only should
be used unless otherwise specified.

(@)

(o)

{c)

(@

(e}

ST 42-S conforming to 1S:226: For all types of structures (riveted or bolted)
including those subjected to dynamic loading and where faligue, wide
fluctuation of stresses, reversal of stresses are involved like in crane gantry
girders, road and rall bridges etc. It Is suitable for welding only if the
thickness of the materials does nol exceed 20 mm.

S.T. 42-W conforming to IS 2062: This is fusion welding quality steel used
for structures like crane gantry girders, road and rail bridges elc.

S5.T. 42-0 conforming to IS 1977: This is ordinary quality steel which
shall be used only for structures not subjected to dynamic loading,
where welding is not employed, structures not situated in earth quake
zones and structures the design of which has not been based on plastic
theary.

S.7.. 32-0 conforming to IS 1977: This is ordinary quality steel which shall
ba used only for doors, window frames, window bars, grills, steel gates,
hand railing, builders hardware, fencing posts, tie bars etc.

Al structural steel work shall conform lo code of practice for use of structural
steel in general building construction 15:800.

All structural steel and electrodes shall comply in all respects with Indian
Standard Specification for structural steel.

PAINTING

Surfaces to be painted, ciled or otherwise ireated shall be dry and thoroughly
cleaned to remove all loose scales and loose rust.
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10.3

Inaccessible surfaces after shop assembly shall receive full specified protective
trealment before assembly except sealed hollow sections. The part of steel
member to be encased in concrete shall not be painted or ciled. Prior 1o
placing any steel member in position or laken aut of workshop a priming coat
of approved steel primer i.e., Red oxide zinc chromate primer conforming to
18:2074 should be applied.

WORKMANSHIP

All workmanship shall be of acceptable standard in every respect, and accuracy
should be ensured so that all parts will fit together properdy on erection.

All ends shall be cut true to planes. They must fit the abutting surfaces
closely.

All stiffeners shall bear tightly at both ends.

All butt ends of compression members shall be in close contact throughout the
area of the joint.

All holes in plates and sections between 12.7 mm and 19 mm thick shall be
punched to such a diameter that 3.18 mm of metal is left all around the hole to
be cleaned out to correct size by reamer.

The base connection shall be provided as shown in drawings and accurate
workmanship shall be ensured to provide the connections.

Figured dimensions on the drawings shall be taken.

ERECTION

(a) All the plants and equipments used for erection should be of adequate
capacily and contractor has to furnish details of same to Engineer
In-Charge well before the programmed date for erection and get his
clearance/approval,

(b) During erection, the work shall be securely braced and fastened temporarily
to provide safely against all erection stresses etc. No permanent welding
shall be done until proper alignment has been obtained.

(c) Any parts which do not fit accurately or which are not in accordance with
the drawings and specifications shall be liable to rejection and if rejected
shall at once be made good.

{d) Enginesr-in-Charge shall have full liberty at all reasonable times to enter
the contractor's premises for the purpose of inspecting the work and
no work shall be taken down, painted or dispatched until it has been
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NOTE :

10.6

inspected and passed. The confractor shall supply free of charge all labour
and tools required for testing of work.

On any straight weld the first run shall notl ordinarily be deposited with a
larger diameter electrode than 4 mm. For subsequent run the electrodes shall
not be increased by more than two electrodes between consecutive funs.

WELDING OPERATIONS

The contractor shall ensure that each welding operator employed on labrication
or erectian is an efficient and dependable welder, who has passed qualifying
1ests on the types of welds which he will be called upon te make. Sample tesls
shall have to be given by the conlractor to the entire satisfaction of the
Enginear-in-Charge.

WELDING PROCESS

A)

B)

<)

o)

The work shall be positioned for downward welding whereever
possible.

Arc length, vollage and amperage shall be suited 10 the thickness of
material, type of groove and other circumstances of the work. The walding
current and electrode sizes for different types of joints shall be as per
15:9595.

The sequence of welding shall be such as to avoid undue distortion and
minimize residual shrinkage stresses. Recommendation of 15:8585 shall
be followed.

The electrode manipulation during welding shall be such as fo ensure
that:

1)  The parenl metal is in a fused stage when the filler metal makes
contact wilh it.

2) The weld meial does nol overflow upon any unfused parent metal
farming overlappings.

3) The parent metal is not under-cut along the weld foes.

4) The tlowing metal fioats, the slag, the oxides, and the gas bubbles lo
the surface behind the advancing pool. In case any of these

requirements is unattainable by manipulation, the current shall be
adjusted or the electrode size changed.

Each time the arc is started the electrode shall be moved in such a way that
the fusion of base metal at the starting point is assured. At the completion of
a run the movement of electrode shall be slowed down to fill the arc crater.
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10.7

10.8
10.8.1

After every interruption of the arc except at completion of a run, the arc shall be
re-started ahead of the previous deposil and then moved back to fill the center
or such altemative lechnique shall be used as will ensure complate filling of the
crater, or complele fusion between the new and old deposil and the base metal
at the point of junction, and result in continuity of weld. Before welding operation
is completed, all traces of slag shall be removed from the deposit, by chipping
if necessary, and the deposit and the adjoining base metal shall be wire brushed
and cleaned at all points. The requirements shall apply not only to successive
layers, but also to successive beads, and 1o the over lapping area wherever a
junction s made on starting a new electrode.

5) The welds shall be free from cracks, discontinuity in walding and other
defects such as (I) under-size, (ii) over-size, (i) under-cutting and
(iv) over-cutting in the case of fillet welds and defects (i), (iii) & (iv) in the
case ol bull welds.

All defective welds which shall be considered harmful to the structural
strength shall be subjected to radiographic examination as described in
IS:1182.

In case of welded butt joints in steel of thickness upto 50 mm the weld
joint shall be subjected to radiographic examination as described in
1S:1182,

All welds shall be cleaned of slag and other deposits after completion.
Till the work is inspected and approved painting shall not be done. The
surface to be painted shall be cleaned of spatier, rust, loose scale, oil
and dirt,

Inspection and testing of welding shall be as per 15:822.

Welding shall generally be done by electric process or as per 18:816, 7069 and
823-1964. Gas Welding shall only be resorted to using oxyacetylene flame
with specific approval of the Engineer-in-Charge. Gas welding shall not be
permitted to structural steel work.

WORKMANSHIP
PREPARATION OF FUSION FACES

(a) Fusion faces shall be cut by shearing machine or gas cutting and later
dressed by filing or grinding, so that they shall be free from irregularities
such as would interfere with the deposition of the specified size of weld
1o be the cause of defects. Fusion faces and the surrounding surfaces
shall be free from heavy slag and free from oil, paints or any other
substance which might affect the quality of the weld or impede the progress
of welding.
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(b) The parts to be welded shall be brought into as close contact as possible
and the gap due to faully workmanship or incorrect fit up shall not exceed
1.6 mm. If separation of 1.6 mm or more ocours locally the size of the fillet
welds shall be increased at such positions by an amount equal to the
width of the gap.

WELDING

SIZE OF ELECTRODES AND RUNS

The maximum dia of the electrodes for welding any wark shall be as per
15:814 and appendix ‘B’ of 1S:823 and in the following table whichever is
least.

Avarage thickness of Maximum cut diameter of
plate or section electrodes to be used
Less than 5 mm 3.8 mm

5 mm upto but not including 8 mm 4 mm

8 mm upto but not including 10mm 5 mm

10 mm upto but not including 18 mm | & mm

16 mm upte but not including 25 mm | 9 mm

25 mm and over 9 mm |

The parts to be welded shall be maintained to their correct position during
welding. They shall be securely held in position by means of tackwelds, service
bolls, clamps or rings before commencing welding so as to prevent any relative
movement due to distortion, wind or any other cause. Step back mentioned
should be used to avoid distortion.

The minimum leg length of a filler weld as deposited should be not less than
the specified size and the throat thickness as deposited should be not less than
that tabulated below:

THROAT THICKNESS OF FILLET

Angle between 60° — 90° | 91°-100° | 101° -106° | 107°-113° |

lusion faces

1

Throat thickness in cm 0.70 0.65 l 0.60 0.55

In no case should a concave weld be deposited without the specific approval
of the Enginser-in-Charge unless the leg length is increased above the specified,
so that the resultant throat thickness is as great as would have been obtained
by the deposition of fillet.
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10.1

10.12

All welds shall be deposited in a pre-aranged order and sequence taking due
account of the effects of distortion and shrinkage stresses.

After making each run of welding, all slag shall be removed and final run shall
be protected by clean boiled linseed oil till approved.

The weld metal, as deposiled shall be free from erack, slag, excessive porosily,
cavilies and other faults,

The weld metal shall be properly fused with the parent metal without over-
lapping or series under-culting at the tees of the weld.

The surfaces of the weld shall have a uniform and consistent conlour and
regular appearance.

In welds containing cracks, porosity or cavities in which the old metal tends to
overlap in the parent metal without proper fusion the delective portions of the
welds shall be cut out and re-welded. Where serious undercutling oecurs
additional weld metal shall be deposited to make good the reduction.

Peeling of welds shall be carried out only with the approval of the Engineer-in-
Charge.

Immediately after de-slagging, inspection and approval, all sile welds and the
surraunding surfaces shall be painted to protect the metal with clean boiled
linseed oil.

BUTT WELDS

The ends of butt joints shall be welded so as to provide the full throat thickness.
The weld face shall be at all places proud of the surface of the parent metal but
shall not exceed 3.18 mm.

SHOP DRAWINGS

The shop drawings indicating all the requisite details of structural steel based
on contract drawings shall be submitted to the Engineer-in-Charge along with
the necessary information for fabrication, erection, painting of structures etc,
immediately after acceptance of the tender.

FABRICATION OF BUILT UP SECTION BY WELDING

The fabrication shall generally be done as specified in 1S:800. Adequate care
shall be laken while fabricating to ensure accuracy so that these can be
assembled without being unduly packed, strained or unduly forced into position.
The built up section shall be true and free from twist, kinks, buckles, or open
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10.14

joints. Suitable templates of wood or metal shall be made to facilitate accurate
fabrication. Unless approved in fabrication drawing no two pieces shall be
welded or joined to make up for the required length af the member.

ERECTION AND FIXING IN POSITION PREFABRICATED TRUSSES AND
COLUMNS

The prefabricated steel laced columns are lo be strictly according 1o the details
furnished in the drawing. All scaffolding, temporary supports, tools, trusses
required for erecting, hoisting and fixing in position the columns and trusses
shall be provided by the contractor at his own cost. The trusses and columns
shall be erected and fixed in the position true to plumb and levels and lines in
a workman-lke manner as directed by the Engineer-in-Charge. The various
components being erected shall be supported and held in position suitably fill
completion of erection. Any damage to the materials caused by the contractor
shall be made good and reclified at his own cost to he entire satisfaction of the
Engineer In-Charge.

STEEL DOORS, WINDOWS AND VENTILATORS

The doors, windows and wvenlilators shall be manufaclured from uniform 1S
standard sections and or M.S. angles to suit sizes as given in the scheduls of
quantities. The weight of different rolled steel section used for the manufacture
ol doars, windows and ventilators, shall not be less than those specified in
IS:103 or 1038 unless otherwise specified. The steel shall be of fusion welding
quality St. 42 designation. The steel section shall conform in all respects to
1S:4062. In case where the standard door and windows are of insufficient
strength for the particular door, window, ventilator ete. suitable other M.S rolled
o buillt up sections of sufficient strength shall be used. Necessary Mild Steel
sliffeners are to be provided in doors wherever required for structural stability.
The contractor shall produce detailed shop drawings for the doors, windows
and ventilators showing the sizes and arrangement of the sections and unils
and syslem of operation for the approval of the Engineer-in-Charge and fabrication
shall be commenced enly after approval to these shop drawings.

Comers of doars, and ventilators shall be accurately mitred, jointed and fitted to
produce flush joints and folded along the concealed line of contact. The comers
of fixed and opening frame shall be electrically flash butt-welded to form a solid
and true right angle and all frames shall be square and flat.

The weld shall thoroughly penetrate the metal resulting in complete fusion
between frames. Meachanically jointed cormers or those developed by the rods
and/or superficial surface welding shall not be permitted.

All cut outs, recesses, mortising or milling operations required for hardware
shall be accurately made and reinforced with backing plates as required to
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ensure adequate strength of the connections. No field fabrication of frames
shall be permitted.

Intermediate glazing bars shall be tenoned and riveted into the frames and
inter-sections, the herizontal glazing bars shall pass through the vertical bars
and the joints closed by hydraulic pressure.

The steel doors and windows shall be according to the specifications and
design. The sizes of doors and windows shall be calculated so as to allow
1.24 em clearance on all the four sides of opening to allow for easy fitting of
doors, windows and ventilators. The actual sizes of doors, windows and
ventilators shall not vary by more than 1.5 mm from those given in the
design.

The thickness and type of glazing shall be as specified in the schedule. The
glass panes shall be free from flaws, specks or bubbles and shall have square
comers and straight loose in the frames.

The beading shall be of standard aluminium channel as shown on drawing and
approved. The manufacturers shall be intimated in advance to drill holes for
head screws. Beads shall be fixed with screws spaced not more than 10 cm
from each corner.

The screws, nuts, washers, bolts, rivets, weather bars and any other
miscellanecus fastening services shall be of steel. Samples of doors/windows/
ventilators with all fittings, locking arrangement peg stays, handles ete. shall ba
submitted for approval o the Engineer-in-Charge and got approved before taking
up the manufacture of full quantity. Mo extra payment will be made towards the
supply of same for approval.

The component parts of doors, windows, ventilators shall all be as per approved
working drawings.

Composite units consist of a combination of two or more units of doors, windows
and ventilators etc. as the case may be. The different units shall be coupled
by using coupling sections. The coupling sections shall be made from
M.S sheet 3.15 mm in thickness and 56 mm wide as per iS:1038 para 5.2 and
these shall be fixed with bolts and nuts.

Wherever the doors, windows and ventilators shall be coupled with a coupling
section mastic cement shall be applied between the junclion to make the joint
waler tight.

All steel surfaces shall be thoroughly cleaned of rust, scale and dirt by pickling
and marking. A shop priming coat of superior quality redoxide or equivalent
shall then be given before despatch.
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10.16

Uniess otherwise specified the contractor's rate for doors, windows, ventilators
shall be inclusive of supply of necessary fixtures, fittings, fastenings like lugs,
beading, peg slays, handles, locking arrangement, screws, spring catch, applying
a priming coal, glazing etc. complate.

REQUIREMENT OF WELDED JOINTS OF STEEL DOORS, WINDOWS,
VENTILATORS AND COMPOSITE UNITS

() VISUAL INSPECTION TEST

When two opposite comers of the lrame are cut, paimt removed and
inspected the joint shall conform to:

(a) Welds should have been made all along the place of meeting of the
members and there is no tack welding.

() Welds are properly grounded.

(¢} The joint is completely solid and no visible cavities.

(I MICRO AND MACRO EXAMINATION

From the two opposile corners cbiained for visual test, the flanges of the
sections shall be cut with the help of a saw. The cut surace of the
remaining portions shall be polished, etched and examined. The polished
and etched faces of the weld and base metal shall be free from cracks
and reasonably free from under cutfing, over laps, gross porosity and
enlrapped slag.

() FILLET WELD TEST

The fillet weld in the remaining portion of the joint shall be fractured by
hammering. The fractured surface shall be free from slag, inclusion porosity,
crack penetration defects and fusion defects.

FIXING OF STEEL DOORS, WINDOWS & VENTILATORS

Steel doors and windows shall be stacked in upright position on level
ground, preferably on wooden battens to keep them in true shape without
damage.

Doors, windows and ventilators shall be fixed to masonry {inclusive of brick,
RCC stone and marble) timber and steel work openings as shown in drawings
in the following manner.

Openings may be flush or rebated as shown in the drawing. These openings
may have rendered finish or a 'flair faced' finish (j.e., without rendering as in
case of marble or stone facing). Where openings are flush and wilh a rendered
finish a clearance of 1.25 cm shall be provided belween the steel frame
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and opening. In case of extemal masonry finish “fair faced” and with rebated
jambs, a8 minimum 1.25 c¢m clearance between frame and opening shall be

provided.

Steel work opening shall be so designed that the outer flange of the door,
windows or venlilator frame section overlaps the sleel surface by 10 mm.

Quter frame shall be provided with fixing holes centrally in the web of the
sections in the position given in 15:1038. The materials for fixing frames fo
opening in different class of opening shall generally conform to [S:1038-1957.

FIXING PROCEDURE
MASONRY OPENINGS
(a) Fixing with lugs:

i

{ii)

(iif)

{tv)

Doors, windows and ventilatars unit, shall not be 'bullt’ in as the work
proceeds bul opening shall be left alround. The size of the opening
shall first be checked and cleared of obstruction, il any,

The position of the unit of fixing holes shall be marked on the jamb
Necessary holes shall be made in the masonry and lugs not less
than 10cm long 15 x 3 mm size fixed in cement concrete blocks
15 x 10 x 10 cm size of 1:3:6 mix (1 cement :3 coarse sand :6 graded
slone aggregate 20 mm nominal size).

The frames of units shall be set in the openings by using wooden
wedges at the jamb, head and sill, (wedges shall preferably be placed
naar the points where a glazing bar meets the frames) and be plumbed
in position.

Then it lugs shall be fixed with the frame with 20 mm long and 7.3 mm
dia G.I. Counter sunk machine screws and nuls. In case of flush
opening which are rendered smooth wedges shall be removed and
gap between unit and the jambs shall be filed with approved filling
material.

In case of flush jamb with external fair faced’ finish the gap belween
the opening and frame shall be filed with mastic from inside till it
oozes out on extemal face. The oozing mastic shall be cleaned and
flush pointed. The internal gap shall be filled wilh mastic to about 1/
3" depth and the rest with cement mortar.

In case of rebated jambs and jambs finished fair faced * externally the
mastic shall be freely applied to the inside channel of frame, jamb and
slll, so as to ensure a water tight joint. After the unit is firmly fixed in
position surplus mastc shall be cleaned and flush pointed.
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{b) Fixing with screws and plugs

In RCC work where lugs cannol be embedded due to reinforcemant bars
etc. wooden plugs shall be fixed in RCC at proper position while laying
concrete,  Altematively rawl plugs may be fixed In proper position and
frames fixed to them with 60 mm galvanized wood screws. Alternatively
approved anchore fastener may be used.

Wood Work Openings:

Woodan openings are normally rebated and mastic shall be applied to
jambs, sill of a channel before fixing in position, The frame shall be set
in opening using wooden wedges and fixed to the opening with 80 mm
galvanized wood screws.

Extra timber fillets of hard wood to match the adjoining work shall also be
provided around the frame to close the extra gap between opening and
frama.

STEEL WORK OPENINGS

Before placing the unit frame in positicn mastic shall be applied and a Mild
Steel or hard wood fillet shall be provided around the frame Lo close Lthe
extra gap between opening and frame. The unit shall then be fixed 1o the
opening with fixing clips or with nuts and bolls as shown in the drawings
or as directed by the Engineer In-Charge.

FIXING OF COMPOSITE UNITS

The fixing procedure for compaosite units shall generally be as described above
except that.

(a)

(b)

Where large units shall be formed by coupling individual units together
{with coupling sections), the mullions and transoms shall be bedded in
mastic to ensure water tightness. Mastic shall be applied liberally to the
channels of the outside frame sections before assembly and after coupling.
All oozing out mastic shall be cut out neatly.

Mullions normally project 2.5 cm at head and sill and are fixed in pockets
made into the masonry, timber or steel work opening. Bul where it is at
cross joint with a transom the shorter coupling unit shall run through
unbroken and other coupling unit shall be cut square to form a bult with
ather members.

COLLAPSIBLE GATES

These shall be from the approved manufacturers and shall be fabricated from
the mild steel sections. The details of vertical channels, flat iron diagonals, top
and boltom rails, balls bearings ete. shall be as per approved manulacturers
specification. The bolts, nuts, locking arrangements, stoppers, handles, special
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fittings like springs, catch and locks shall all be as specified in the description
of tem. The gate shall open and close smoothly and easily.

The haight of the gate shall be measured as length of the ventical double channels
and breadth from outside to outside of the end fixed double channels in open
position of the gate. The area shall be measured in sq meters carrect to two
decimals.

M.S SHEET SLIDING SHUTTERS
These shall be manufactured as per approved shop drawings.

The shutters, MS angle iron frame work, diagonal braces, gusset plates, MS
sheet coverings, lop and boltom guide rails, pulleys, ball bearings., stoppers,
hold fasts, other fittings and all shall be indicated in detail in shop drawings and
got approved by Engineer-in-Charge prior to fabrication. The guide rails shall
be sufficiently long and continued aleng the wall on beth ends so that sliding
shutter can rest in the wall portion giving full opening if required.

The details of guide rail fixing to floor by anchor bolts embedded in cement
concrete, supporting of steel seclions at top, damping arrangement to avoid
shutters rolling back with the opening shall all be indicated in the shop drawing
and got approved.

Twio channel sections shall ba suitably fixed verically below the extreme clamps
in the wall and floor to avoid the shulter from going out of the suppor at top and
bottom.

Damages if any to the adjoining work while erecting/fixing the sliding door shall
be made good to match the adjoining finishes at the cost of sliding door fixing
agency.

The measurement for steel sliding door shall be correct lo cm and area calculated
in sq maters correct to two decimal places. The height of the shelter shall be
measured from oulside to oulside the guide rail and width oulside to outside of
shutter including vertical position channels in sides when closed.

ROLLING SHUTTERS

Rolling shutlers are to conform to 15:6248. They shall be suitable for fixing in
specified position as in the drawing and shall include handles, locking
arrangements etc. They shall be of specilied type viz. push and pull type;
operated wilth mechanical devices supplied by the manufacturers, reduction gear
operated by mechanical device with chain or handle etc.

The shutters shall conform to approved specification. The spring shall be
coiled type, manufactured from high tensile spring steel wire or strip of
strength conforming to 1S:4454 part 1-1981, The roller materiat shall conform to
151181,
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The material, dimension, specification etc. of suspension shaft, supporting
brackets, clamps, pulleys, pipe shaft, springs, ball bearings. Casings, guide
channels cover, lock plates, sliding bolts, anchering rods etc. shall conform 1o
ralevant 1S and shall be conforming to specification in the nomenclature of the
work.

The arrangement for fixing of rolling shutter in different situations in the opening
shall be as per 1S:6248-1978. The fixing shall be done accurately in & workman
like manner that the operation of the shutter is easy and smooth.

The measurement for the rolling shutter shall be clear width and clear height of
opening correct o @ mm. The clear distance between the two jambs of the
opening shall be clear width and clear distance between the sill and the soffit
{bottom of lintel) of the opening shall be the clear height.

ROLLING GRILLS

Rolling grills are similar in design, conslruction, and operation of rolling
shutter and all provisions of rolling shutter above shall be applicable to
rolling grills except in respect of the shutter portion which shall conform lo
1S:6248.

A rolling shutter may have a rolling grill portion al top or bottom or at both
places. The total height of all segments of grill portions shall not exceed 1 m
and individual segment height shall not be more than 0.5m. The measurement
ol rolling grills shall be similar to rolling shutter.

MEASURE FOR STEEL WORK

(a) Steel work in single sections/built up section

Sleel as fixed in position shall be measured in running metra correct to
millimeter and weight calculated on the basis of standard tables correct to
nearest kilogram. Unless otherwise specified weight of cleats, brackels,
packing pieces, bolts, nuls washers, distance pieces, separators, diaphragm
gussets (taking over all square dimensions) fish plates etc. shall be added
to the weight of respective items. No deduclions shall be made for rivet or
balt holes If its area Is nol exceeding 0.02 sgm. The standard weight ol
steel sections as given in relevant Indian Standard shall be used.

RATE

The rate shall include cost of all materials and labour involved in the job.

e
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CHAPTER 11
FLOORING

INDIAN PATENT STONE FLOORING

i)

i)

ili)

iv)

PREPARATION OF BASE

The base concrete surface shall be thoroughly cleaned to remove laitance,
loose particles and dust and washed clean and watered untii no maore
water is absorbed.

Where the IPS flooring Is laid direclly on the RCC slab, the surface of
RCC slab shall be roughened with brushes without disturbing the concrate.
Before laying the floor, the laitance shall be removed, the surface of slab
hacked and a coat of cement slurry at 2.75 Kg of cement per sg.mtr shall
be applied, so as to get food bond between RCC slab and IPS fisor. The
cost of applying a coat of cement slurry shall be included in the fiooring
items.

Dividing strips as specified shall be arranged to lay the concrete flooring
in alternate panels. The size of panels shall be decided by the Engineer-
in-charge, shall be uniform in size, nol exceeding 3 sq.m in area and 2.5m
in any direction. Altemale panels shall be laid on different days.

MIXING

The concrete shall be of mix of one part cement, two parts of sand and four
paris of well-graded stone chips of 10mm maximum size. The ingredients
shall be thoroughly mixed with just sufficient water Lo abtain the required
plastic city and shall generally cenform to the specification of general
concrete works.

LAYING

A coal of cement slurry of the consistency of thick cream shall be
brushed on the surface. COn this fresh grouted base, the prepared concrete
shall be laid immediately after mixing. The concrele shall be spread evenly
and leveled carefully. When the layer is made even, the surface shall
be compacted by ramming or beating and then screened to a uniform line
and level.

The finishing of the surface shall follow immediately after Ihe cessation of
beating. The surface shall be left for some tima, il moisture disappears
from il. Excessive trowelling shall be avoided.
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vi)

vil)

Use af dry cement and sand mixture sprinkled on the su rface to stifen the
concrele or absorb excessive moisture, shall not be permittad.

Frash quantity of cement at 27.50 Kg per 10 sqm of flooring, shall be
mixed with water 1o form a thick slurry and spread over the surface, while
the concrete is still green. The cement slurry shall be properly pressed
twice by means of iron floats, once, when the slurry is applied, and the
second time when cement starts setting. The juncticns of floors with wall
plaster, dado or skirting shall be rounded off where so required uplo
25mm radius. Alternate panels only shall be concrated in one day and the
ramaining panel shall be concreted on next day or later. The joints between
panels should come out as fine straight lines.

Flaoring shall be laid in the pattern as given in the drawing or as directed
by Engineer-in-Charge. The boarder shall have a mitered joint as the
corners of the room and intermediate joints shall be straight line with the
panal joints.

Flooring shall be laid in the pattern as given in the drawing or as directed
by Engineer-in-Charge.

FORM WORK

The panel shall be bounded by wood batlens or flat iron having the
same depth as the concrete floor, these shall be fixed in position, with
their top al proper level, giving slope where required. The surface of the
battans of flats to come in contact with concrete, shall be smeared with
soap solution or non-straining oil (form oil or raw linseed oil) befare
concreting. The flooring shall but against the masonry of wall, which shall
not be plastered.

CURING

As soon as the surace is hard enough it shall be covered and kepl
continuously wet for atleast a period of one week.

PRECAUTIONS

Flooring in toilels and bathroom shall be laid only after fixing of water
closel and floor traps. Traps shall be plugged while laying the floors and
opened alter floors are cured and cleaned. To facilitale rounding of junction
of skirting, dado and floor, the skiting / dado shall be laid along with the
boarder or adjacent panels of floor,

GRANOLILTHIC FLOORING AND SKIRTING

a)

The preparation of base, mixing concrete for base; curing ete shall all be
as per IPS flooring said above.
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b)

<)

d)

€)

LAYING GRAMOLITHIC

The free water on the surface of the base shall be removed and a coat of
cement slurry of the consistency of thick cream shall be brushed on the
surface.

The prepared concrete shall be laid immediately after mixing the fresh
grouted case. The concrete shall be spread, evenly and leveled carefully.
Low places shall be filed, humps removed and the whole surface
again leveled. The layer shall be (25 mm or 38 mm} thick as specified and
13 mm below the finished level. The layer shall be compacted by ramming
or beating the trowelled smooth and allowed to set.

PREPAREATION OF BASE OF WEARING COAT

While the cement concrete bed is stil wet specified dividing strips of
size 25mm x 3mm shall be fixed over it at intervals both ways for laying
topping.

MIXING OF WEARING COAT (GRANOLITHIC)

One part of cement in dry state shall be mixed with two parts of volume of
well-graded crushed granile chips of 6 mm maximum size. The ingredient
shall be then mixed with sufficient water as for ordinary concrete.

LAYING TOPPING

The wearing coat of topping of 13mm thickness shall be laid over the
cement concrete base and then compacted and leveled with a steel
trowel.  Just sufficient trowelling shall be made to give a level surface.
The surface shall not be over trowelled as excessive trowelling will bring
the cement lo the surface, which shall be strictly avoided.

When the initial set takes place further compaction by steel trowelling shall
be done and final brushing shall be made before the topping becomes too
hard. The surfaces shall be machine polished to give a smocth and even
surface with granite chips expesed.

113 IRONITE FLOORING

a)

b)

GENERAL

The flooring shall consist of 38 mm thick cement concrete 1:2:4 and 13mm
wearing coat of ironic topping.

PREPARATION OF BASE

The base concrete surface shall be thoroughly cleaned to remove laitance,
loose particles and dust and washed clean and watered unti no mare
water is absorbed.
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11.4.1

11.4.2

11.4.3

11.4.4

Dividing strips shall be arranged to lay the cement concrete base
in alternative panels. The sizes of panels shall be as decided by the
Engineer-in-Charge. The base cement concrete 38 m thick 1:2:4 with
20mm maximum size aggregate shall then be laid in square in alternative
bays.

The layer shall be 36 mm thick or as specified in work order and shall be
paid below the finished floor level. The layer shall be compacted by
ramming, beating and trowelled smooth and allowed to set.

¢) PREPARATION OF BASE FOR IRONITE

While the cement concrete bed is stili were 25 mm x 3 mm shall be fixed
over it at not more than 1.20 mm interval both ways for laying wonite
topping.

d) MIXING OF WEARING COAT WITH IRONITE TOPPING

A mix of one part of iomite and tour parts of cement by weight shall be well
mixed together in dry state. The one part of this mix shall be mixed with
two parts by volume of well-graded crushed granite chips of Bmm maximum
size. The intergradient shall then be mixed with sufficient water as for
ordinary concrete.

e) LAYING CURING ETC. SIMILAR TQ IPS FLOORING

CEMENT CONCRETE FLOORING WITH METALLIC HARDENER TOPPING

Whenever floors are required to withstand heavy wear and tear, use of floor
hardener shall be avoided as far as possible by using richer mixes of
concrete, unless the use of metallic hardener is justified on the basis of
cost where metallic hardner topping is used, it shall be 12mm thick or as
specified.

METALLIC HARDENING COMPOUND

The compound shall be of approved quality consisting of informally graded iron
particles, free from non-ferrous metal particles, oil, grease, sand, soluble alkaline
compounds.

BASE CONCRETE: It shall be as specified under para 11.1 above.

TOPPING

The topping shall consist of 12mm thick layer of mix 1:2 {1 cement: 2 stene
aggregate of 6mm nominal size) by volume or as specified in the work order,
with which metallic hardening compound is mixed in the ration of 1:4 (1 metallic
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11.4.6

11.4.7

1.5

concrete hardener: 4 cement) by weight. Metallic hardener shall be dry mixed
thoroughly with cement on a clean dry platform and mixed with stone aggregate
of Bmm nominal size or as specified in the ratio of 1:2 (1 cement:2 stone
aggregale) by volume just enough water shall then be added to this dry
mix, The mixture $0 obtained shall be laid in 12mm thickness on cement
concrete floor with in 2 o 4 hours of its laying. The topping shall be firmly
pressed into the bottom concrete so as to have good bond with I After the
imitial set has started, the surface shall be finished smooth and true to slope
with steel floats.

The junction of flocr with wall plaster, dado or skirting and finishing operations
shall be dealt with as under 11.1 above.

Men engaged on finishing operations shall be provided with raised wooden
platform t sit on, so as to preven! damage to new work.

The specification for curing, precautions to be taken, ete shall all be as specified
in para 11.1. above.

TERRAZO TILE FLOORING AND SKIRTING

a) Unless otherwise specified terrazzo tiles shall be generally 25cm x 25¢cm
, hominal size and shall be of approved manufacture conforming to 1S:1237
and hydraulically pressed. Tiles shall be uniform in size, true and square,
free from twist, cracks and / or olher defects.

Tints of tiles shall be as specified in schedule of guantities. Samples for
various varieties of tiles (colour) required for use on works shall first
submitted to the Engineer-in-Charge, and got approved by him. Al tiles
which are to be incorporated in the works shall strictly conform to the
samples failing which the materials are liable to be summarily rejected.

Tiles to be incorporated in the work shall be immersed in water for minimum
period of 6 hours before laying.

b) The tolerances on length and breadth shall be plus or minus one millimeter,
and tolerance on thickness shall be plus 5 mm. The range of dimensions
in any one delivery of tiles shall not exceed 1 mm on lenglh and breadth
and 3 mm on thickness, The terrazzo tile toping shall be laid while the
under layer is still plastic, bul has hardened sufficiently to prevent cement
from rising to the surface.

The top surface of tiles shall be laid to a true plane and level or to falls
as directed by; the Engineer-in-Charge. The joints shall be fine and
nearly indistinguishable and shall be pointed in white cement mixed with
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c)

dy

suitable mineral pigment of permanent colour o match the tiles. Laying
the finishing shall be all according to 1S-143. Floor tiles laid adjoining the
wall shall project 12 mm under the plaster, skirting or dado as may be
required by the Engineer-in-Charge. Half tiles and pieces shall be avoided
as far as possible. After laying \he mortar shall be allowed to be cured
undisturbed for 10 days. Thereafter it may be allowed to be used for light
traffic. Design traffic shall not be allowed on the llcor for atleast 14 days
alter laying the liles.

After the joints have developed sufficient strength, the floors shall be
machine polished to the desire finish as approved by the Engineer-in-
Charge. Sufficient quantity of water shall always be used during polishing
to prevant scratching.

Aboul a week after laying the tiles, each and every tile shall be lightly
tapped with a small wooden mallet to find ouwt if it gives a hollow sound.
It it does, such tiles along with any other cracked or broken tiles, shall be
removed and replaced to proper line and level. The same procedure shall
be followed again after the tiles are finally polished.

The bed mortar of the fiooring shall be evenly spread over the base for two
rows of tiles and about 3 to 5 m in length with thread. Levels fixed at both
ends 1o act as a guide. The top of the mortar should be kept rough so that
cement slurry can be absorbed. Based on this level bed mortar may be
spread far an area that will be laid with tiles next day. Laying of tiles
should commence in the next morming by which time the bedding becomes
sulficiently hard lo offer rigid cushion for the tile and enables masons 1o
place wooden planks and squat on them. Neat cement slurry of honey like
consistency can be spread over the maortar bed, over such an area al a
time as could accommodate about 20 files. The liles shall be fixed in this
grout one after the other each lile being gently tapped with a wooden
mallet till it is properly bedded and in level with the adjoining tles.

CURING, POLISHING AND FINISHING

The day after the files are laid all joints shall be cleaned of the grey
cement grout with a wire brush or trowel 1o a depth of 5 mm and all dust
and loose morar removed and cleaned. Joints shall then be grouled with
grey or white cement mixed with or without pigment to match the shade of
the topping af the wearing layer of the tiles. The same cement slurry shall
be applied to the entire surface of the tiles in thin coat with a view to
protect the surface from abrasive damage and fill the pin holes that may
exist on the surface.

The floor shall then be kept wet for a minimum period of 7 days. The
surface shall therealter be grouted evenly with machine fitted with coarse
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e)

grade blacks (No. 60 ) walter shall be used prolusely during grinding. After
grinding the surface shall be thoroughly washed to remove all grinding
mud, cleaned and mepped. The surface shall be allowed to cure for 5 1o
7 days. It shall then be covered with a thin coat of grey or white cement,
mixed with or wearing surface in order fo fill any pin hole that appear.
The surface shall be again cured. The second grinding shall then be
carried out with machine fitted with fine grade grit biocks (Mo. 120) The
final grinding with maching fitted with finest grade grit blocks (No. 320)
shall be carried out the day after the second grinding described in the
preceding para or before handing over the floor, as ordered by the Engineer-
in-Charge.

For small areas or where circumstances so require, hand polishing may be
permitted in lieu of machine, polishing after laying, for hand polishing the
following carborundum stones shall be used:

First grinding ¢ Coarse grade stone (No 60)
Second grinding :  Medium grade (No. 80)
Final grinding  : Fine grade (No. 120)

In all other respects, the process shall be similar as for machine
polishing.

After the final polish, oxalic acid shall be dusted over the surface al the
rate of 33 gms per sqm with water and rubbed hard with a ‘namdah’
block {pad of woolen rags). The following day the floor shall be wiped
with a moist rag and dried with a soft cloth and finished clean and wax
polishing shall be done last before handing over.

If any tile is disturbed or damaged, it shall be refitted or replaced, properly
jointed and polished.

The finished floor shall not seund hollow when tapped with a wooden
mallet.

For the purpose of ensuring that such replaced tiles match with these
earlier laid, it is necessary that |he contractor orders enough exira tiles
form the faclory to meet this contingency. The files shall finally be cleaned
and polished by using light oxalic acid or any other methed recommended
by the manutacturers and approved by the Enginesr-in-Charge.

SKERTING

This shall be as per flooring but the bedding shall be of 1:3 cement mortar
and of the height as specified in the schedule of quantities. Skirting can
be hand polishing to the entire satisfaction of Engineer-in-Charge.
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TERRAZO TILED DADO

Terrazo tiled dado shall be provided with tiles used in flooring. The dado
work shall be done in the best workman like manner on the backing of 1.3
cement mortar and neat cement slurry and jointed with neat cement
mixed with pigment to match colour of tiles. The work shall be done truly
in plumb line and level and a the joints should be almost invisible. Polishing
shall be done wilth manual labour after the tiles and joints are sufficiently
set. The pricing is per square metre and measurement s shall be taken lor
the work exactly carried out.

CAST-IN-SITU TERRAZO FLOORING AND DADO

aj

b)

c)

d)

Qver the approved base, 28 mm thick cement mortar as 1:3 bedding or
backing shall be laid to levels ar slopes as shown on drawing or as directed
by the Engineerin-Charge. Bedding shall be laid in regular bays not
exceeding 1.44% ie 1.20m x 1.20 m or as direcled by the Engineer-in-
Charge. Dividing strips as specified shall be placed in such a way to form
these reqular bays of the desired size and shape. The top of these strips
shall stand or projecl above the top of the bedding by 12mm Le. equal o
the thickness of the terrazzo layer.

Marble chips for the terrazzo finor shall be approved crushed Indian marble
of colours and size as specified in schedule of quantities, The marble
chips can be of a single colour or a mixture of colours as directed by the
Engineer-in-Charge.

wWhen caoloured finish is ordered pigment shall be non-organic of approved
manufacture and suitable for mixing with cement. Approved white
Portland cement shall be used to obtain the specified shade. The quality
of pigment required to produce the desired shades shall be determined
betore hand by experiment. The contractor may however, at no extra cost
use coloured cement of approved manufacture in lieu of mixing cement
with pigment.

The laying of terroza mixture shall be as follows:

) Surface of bedding shall be well scratched while it s not sufficiently
hard 1o form key for terrazzo mixture.

i) When the bedding has sufficient hardened but not laler than 24 hours
it shall be thoroughly cleaned down, washed with water, and brushed
aver with neal cement slurry about the consistency of thin cream.

iiiy Chipping shall be mixed dry well turned over, mixed wet into &
partly stiff workable plastics and condition and laid in position. The
terrazzo mixture shall be laid in position slightly proud of the finished
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surface so that after polishing the reguired level is obtained. Just
hefore the initials set takes place, the top surface shall be rolled and
trowelled 1o bring the maximum amount of marble chippings to the
surface. Care being taken that no part of the surface is left without
chips.

iv) Polishing shall be done by machine. Aboul 36 hrs after the floor is
sel the surface shall be watered and ground evenly with machine fill
the marble chips are evenly exposed and the floor is smooth. After
the firsl grinding the surface shall be thoroughly washed to remove
all grnding mud and covered with a grout of cement or colouring
matter in the same mix and proportion as the topping in the order to
fill any pin holes that appear. The surface shall be allowed ‘o cure
for 5 to 7 days and then second polishing done. The surface is cleaned
and repaired as before and allowed to cure for 3 to 5 days, final
polishing Is then dene to get even and smooth surace without
pinholes.

v} The surace of floor shall be finished to reguired levels and falls all
as directed by the Engineer-in-Charge.

vi) JUNCTION AND CORNERS:

The junction of lleors, and walls dado or skirting shall be rounded off to
uniform radius as directed without any exira payment,

CEMENT MORTAR FLOORING DADO AND SKIRTING FINISHED SMOOTH
WITH NEAT CEMENT

The work shall be carried out as specified for cement plastering but without
nearu finish but with a floating coal of neat cement.

The finished surface of flooring shall be provided threading mark, if directed.

CUDDAPAH STOME SLABS FOR SHELVES, PLATFORMS

Cuddapah stones shall be of best quality and shall be of approved quality. The
stone slab shall be hard, even, sound, durable, rectangular in shape and shall
be urnitorm in size. The slabs shall be without any soft veins, cracks or flaws
and shall have a unilorm colour. The top surface of slabs shall be double
machine polished and edges shall be true and square and shall be machina
cut.

Cuddapah stone slabs shall be of specified thickness. They shall be fixed to the

platform or shelves, etc over a bedding backing of cement mortar 1:3, and
shall be laid 1o lavel, slopa or plumb as required. The stone slabs shall be of
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11.10

size and shape as specified in the drawing. The joints shall be clean and
indistinguishable and shall be filled with cement moriar 1:3 and pointed with
matching cement slurry. The colour of the cuddapah stones shall be uniform
and approved by the Engineer-in-Charge. The surface shall be cured lor period
al 7 days.

ACID RESISTANT BRICK FLOORING / DADO

Approved acid resistant bricks conferming to 1S 4860-1982 shall be used. The
base concrete or the RCC slab on which acid resistant flooring to be done shall
be cleared. A bed acid resistant cement mortar of specified proportion and
thickness shall be laid to level and allowed to dry. On this a coal of bilumastic
compound of B5/25 penetration shall be laid at the rate of 1.5 kgisgm over a
approved bitumen primer, applied at the rate of 0.25 kg/sqm. On this acid
resistant brick shall be laid to approved pattern leaving grooves of 4mm to 6mm
between the bricks. The joints between the brick shall be thoroughly filled
with acid resistant cement mortar of specified proportion and pointed with
cashewnut shell liquid resin {CNSL). In case the floor has ta resist nitric acid
the pointing shall be done using first quality corophen cement of Més. Coromandal
Engg. Co. or equivalent unless otherwise specified the acid resistant cement
mortar shall be prepared using acid proof cement SWK (potassium silicate or
equivalent) conforming to latest 1S 4832- part |, mixed in proportion of 2.7 parts
of acid proof cement power/SWK powder and 1 part of acid proof cement
solution /SWHK solution by weight i.e 14.6 Kg/sqm of acld proof cement powder
/SWK powder to 5.4 Kg/sgm of acid proof cement solution /SWK solution.

All materials and workman ship shall scrupulously conform to manufacturers
specification,

BRICKS ON EDGE FLOORING

a) BRICKS

Bricks of the specified strength shall be used. These shall conform to the
specilications. Broken bricks shall not be used in flooring except for closing
the line. The brick shall be laid on edge.

MORTAR

The mortar used shall be as specified. In case of dry brick flooring fine
san shall be filed in the joints.

SUB-GRADE

Floaring shall be laid on concrete sub-grade, where so provided. The sub-
grade shall be provided with slopes required for the flooring. Before laying
the flooring the sub-grade shall be wetted and smeared with a coat of

233



b}

c)

d)

e)

cement slurry at 2 Kg of cement spread over an area of one Sq.m so to get
a goed bond between sub-grade and flooring.

Where sub grade is not provided, the earth below shall be properly
sloped, watered, rammed and consolidated. Before laying the flooring, it
shall be moisted.

SOAKING OF BRICKS

Bricks required for flooring shall be adequately soaked in stacks before
use, by profusely spraying with clean water at regular intervals for a
pericd of not less than six hours so as to keep them wet to the satisfaction
of the Engineer-in-Charge. In case the joints are to be filled with sand, the
bricks need not be soaked.

LAYING

The bricks shall be laid on edge in plain, diagonal herring bone bond, or
other patlerns as specified or directed by the Engineer-in-charge.

Bricks shall be laid on edge on 12mm thick mortar bed and each brick
shall be properly bedded and set home by gentle tapping with handle
trowel or wooden mallet. lis inside shall be buttered with martar, before the
next brick is laid and pressed against it.

On completion of a portion of flooring, the vertical joints shall be fully
filed from the top with mortar. The surface of the flooring during laying,
shall be frequently checked with a straight edge at least 2 m long, so
as o obtain, a true plain surface with the required slope.

JOINTS

Bricks shall be so laid that all joints are full of mortar. The thickness of
joints shall not exceed 1.0 cm for brick work with bricks of any class
designation. All face joints shall be raked to a minimum depth of 15mm
by raking lool during the progress of work when the moriar is still green so
as | provide proper key for plaster or pointing to be done. Where plastering
or pointing is not required to be done, the joints shall be struck flush and
finished at the time of laying. The face of brick shall be cleaned of the
same day on which brick work is laid and all mortar droppings removed
promptly.

For dry brick flooring joints shall be as fine as possible, and not exceading
smm. These shall be filled with fine sand.

CUIRNG

Brick work shall be protected from rain by suitably covering the mortar, lima
mortar (lime of category specified) shall be kept constantly moist on all
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faces for a minimum period of seven days. Brick work carried out during
the day shall be suitably marked indicating the date on which the work is
done so as to keep a watch on the curing period. In case of masonry with
fat lime mortar curing shall commence two days after laying of masonry
and shall contirue for alleast seven days {hereafter.

In case of dry brick flooring no curing shall be done.

WHITE GLAZED TILE WORK
White glazed lite floorning;

The tiles shall be of approved Indian manufacture unless foreign make is
specified in the description of item. They shall be flat, and true to shape. They
shall be free from cracks, crazing spots, chipped edges and corners. The glazing
shall be of uniform shade.

The tiles shall be of nominal sizes such as 15 x 15 cm and 10 x 10 ¢m or other
standard sizes with equal sides as specified in the schedule. The maximum
varialion from the stated sizes, other than the thickness of tiles shall be + 1. 5mm.

The thickness of the tiles shall be as specilically mentioned in the ltem,
Tiles shall conform to 15 13753-1993 in all other respects.

b) PREPARATION OF SURFACE AND LAYING

Sub grade concrete or the RCC slab on which the tiles are to be laid shall
be cleaned, wetted and mopped. The bedding for the tile shall be with
cement mortar 1:3 (1 cement 3 coarse sand) or as specified. The thickness
of the bedding shall be 20mm. Unless olherwise specilied.

Martar shall be spread, tamped and corrected o proper levels and aliowed
lo harden sufficiently 1o offer a fairly rigid cushion for the tiles lo set and
enable the mason lo place wooden plank across and squat on it

Over this mortar bedding, neat grey cement slurry of honey consistency
shall be spread al the rate of 3.3 kgs of cemenl per sq.m over such an area
as could accommodate about 20 files. Tiles shall be washed clean and
shall be fixed in the grout one after another. Each tile being gently tapped
with a wooden mallet till, it is properly bedded and in level with the adjoining
tiles. The joints shall be kept as thin as possible unless spaces are
specified and in straight lines or to suit the required pattern.

The surface of the flooring during laying shall be frequently checked with
a straight edge about 2 m long, so as t oblain a frue surface with the
required slope.
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Where full size tiles cannot be fixed these shall be cut (SAWN) to lhe
required size, and their edge rubbed smooth to ensure straight and true
Joints.

Tiles which are fixed in the floor adjoining the wall shall enter not less than
10 mm under the plaster skirting or dado.

After tiles have laid, surplus cement grout shall be cleaned off.
c} POINTING AND FINISHING

The joints shall be cleaned off the grey cement grout with wire brush or
trowal to a depth of 5 mm and all dust and laose mertar remaved. Joints
shall be kept wat for 7 days.

After curing, the surface, shall be washed and finished clean. The finished
flaor shall not sound hollow when tapped with a wooden mallat,

The rate for flooring shall include the cost of all materials and labour
involved in all the operations described above.

CERAMIC TILE FLOORING /DADOING

The ceramic liles shall conform to IS 13756-1993 of approved size and
scratch hardness ( moh's scale) minimum 5 and other paramater to conform lo
IS 13830-1993 of regular series. The preparation of base, laying, pointing,
finishing, curing etc. shall be similar to that detailed under para 11.11 for glazed
tile flooring / dadoing.

CEMENT TILE FLOORING

The cement tiles shall be of approved quality, machine pressed conforming to
15 1237-1980 of specified size and thickness. The preparation of base, laying,
curing et shall be similar to that under para 11.5 for terrazzo tile flooring except
polishing and finishing which is not involved in cement tile flooring.

RECTIFIED TILE FLOORING / DADOING

The tiles shall confirm to 15:13756-1993 and IS 13630-1993. The preparation
of base, laying pointing, finishing, curing etc shall be similar to that specitied for
glazed tiles under para 11.11 above. Alteratively the fixing agency may be
adopted duly following manufacturers.

PVC TILE FLOORING

a)  PVC fioor tiles shall be of homogensous flexible type, conforming to 1S:3462-
1986, specification for flexivle PVC fiooring. The PVC tiles shall neither
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develop any toxic effect while put to use nor shall give off any disagreeable
odour. Thickness of tiles shall be 2mm. A tolerance of £ 0.15mm shall be
allowed on the nominal thickness of the tiles. The tolerances with respect
to width are

i) 300mm square liles ——= 0.2mm
i) 600 mm square tile—=zx 0.4mm
ii) 900 mm square tiles —= 0.5,

W) sheets and rolls ——= 0.1 percent

PVC sheel / tiles shall be laid on a bage that is finished even and smooth
such as concrete, metal or timber boarding.

For deciding the thickness of PVC sheet / rolls the specimen shall be
measured at twenty scattered points. When supplied in roles the length of
the rolls shall not be less than 10 metre.

Rubber based adhesives are suitable for fixing PVC floaring over concrete,
wooden and metal sub floors. PVA based adhesive shall be used
for concrete and wooden sub floors and it should not be used for metallic
surfaces and also for locations where there is constant spillage of
water.

Under normal conditions, in case of new work a period of 4 to 8 weeks
shall be allowed for drying the sun ficor. Prior to laying the PYC flooring.

Prior to |aying the floor tiles / rolls / sheets shall be brought to the
temperature of area in which it t be laid by stacking in a suitable manner
within or near the laying area for a period of about 24 hours.

Where air conditioning is installed, the floor shall not be laid on the sub
floor until the conditioning units have been in operation for atleast for 7
days during this period the temperature shall neither fall below 20°C nor
exceed 30°C. These conditions shall be maintained during laying and 48
hours thersafter care should be taken while laying the flooring under high
humidity conditions so that condensation does not take place of the
adhesive. It is preferable to avoid laying under high humidity conditions,

LAYING

The concrete floor on which the PVC floor liles are to be laid, as well as
the back of every PVC tile shall be wiped dry with cloth or cotton waste,
The layout or pattem to which the tiles (length and width wise) is 1o be laid,
shall be marked on the floor to be covered.
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Before each tile is laid, the portion of the floor to be coverad shall be wiped
with a wet cloth. The adhesive recommended by the manufacturers of
PVC tiles, shall be applied evenly on this portion as directed by the
Engineer-in-Charge, and allowed 1o dry slightly before the tiles is laid and
pressed all over. The subsequent tiles shall be laid likewise, taking care
lo see that there is not gap between the tiles laid. After a row of tiles are
laid, the alignment shall be checked and if need be, the edges of tiles
trimmed. Any excess adhesive which may squeeze out on the surace of
the liles shall be wiped off immediately with a wet cloth before the adhesive
hardens. If the adhesive stain on the surface dries and hardens up, it shall
be removed with a solution of one part of commercial Butyl Acetate and
three parts of turpentine oil.

Finally, the entire surlace shall be cleaned with soap solution (2 table
spoons of soft soap powder to 5 litres of water) using a cloth or mop, and
the surface allowed to dry and then wiped with a soft dry cloth.

VITRIFIED TILE FLOORING / DADO

The tiles shall be of specified size and thickness. The tiles shall not be subjected
to polish weathering, discolouring, colour and shade variation. The technical
specifications of the tiles viz, dimensional stability, surface flatness, water
absorption, moh's hardness, fexural strength, abrasion resistance, skid
resistance, breaking strength, density, frosl, chemical, colour, thermal shock,
stain resistance, thermal expansion, moisture expansion etc shall all conform 1o
manufacturers specification.

The bed / backing for fleor ltaying shall be finished and kept ready Including
curing al least two weeks prior to laying. For fixing tile fixing adhesive or
cement mortar may be adopled as specified. When using cement mortar the
proportion ratio may be 1:4 {1 cement to 4 coarse sand) The mortar shall be of
consistent paste. Once mixing is over water should not be added to the mortar.
The mortar may be spread for an area of one squara meter at a lime of specified
thickness, Apply & fine slurry lo the back of the tile lo ensure proper and full
bedding press gently for even adherence. Iron hammer or heavy material should
not be used for pressing the tiles. For dado work recommended adhesive may
be used as per manufacturers specification.

The floor tiles shall be layed from center to side duly marking to ensure that
cut pieces if any shall be on the outer edge towards the wall. The laid surface
shall be allowed one or two days for bed curing unless otherwise specifiad
joints shall be grouted with the joint sealant as per manufacturers specification
to keep the grout free of dust. 15 minutes after finishing the grouting process,
wipe off. Excess grout with damp sponge and polish surface with soft and dry
cloth for a clean surface. For cleaning the surface Hydrofluoric acid and its
derivatives should not be used.

All materials and workmanship shall be striclly as per manufacturers spacification,
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1117  MARBLE FLOORING

Marble shall be hard and dense and homogenous in texture. It shall, be uniform
in colour and Iree from stains, cracks, decay and weatharing.

a) DRESSING OF SLABS

b}

Every stone shall be cut o the required size and shape, fine chisel dressed
on all sides to the full depth so that a straight edge laid along the side of
the tone shall be fully in contact with it. The top surface shall also be fine
chisel dressed to remove all waviness. The sides and !op surface of slabs
shall be machine rubbed or table rubbed with coarse sand befare paving.
Al angles and edges of the marble slabs shall be true, square and free
from chippages and the surface shall be true and plane.

The thickness of the slabs shall be 20, 30 or 40 mm as specified in the
description of the item. Tolerance of +2mm shall be allowed for the
thickness. In respect of length and breadth of slabs, a tolerance of £5mm
shall be allowed.

LAYING

Sub-grade concrete or the RCC slab on which the slabs are to be laid
shall be cleaned, wetted and mopped. The bedding for the slabs shall be
with cement mortar 1:4 (1 cement: 4 coarse sand) or the lime martar (1 lime
putty:1Surkhi:1 coarse sand) as givan in the description of the item.

Uniess otherwise specified the average thickness of the bedding mortar
under the slab shall be 20mm and the thickness at any place under the
slab not be less than 12 mm

Mortar of the specified mix shall be spread under the area of each slab,
roughly to the average thickness specification/specified in the item. The
slab shall be washed clean before laying, It shall be laid on top, pressed,
tapped with wooden mallel and brought to level with the adjoining slabs,
It shall be lifted and laid aside. The top surface of the morar shall then be
comacted by adding fresh mortar at holiow. The mortar is allowed to harden
a bit and cement slurry of honey like consistency shall be spread over
the same at the rate of 4.4 kg of cement per sqm. The edges of the slab
already paved shall be buttered wilh grey or white cement with or without
admixture of pigmen! to match the shade of the marble slabs as given
in the description of the item. The slab to be paved shall then be lowered
gently back in pesition and trapped / tapped with woeden mallet till s
properly bedded in level with and close lo the adjoining slab with as fine
a joint as possible, Subsequently slabs shall be laid in the same manner,
After each slab has been laid, suplus cement o©n the surface of the slabs
shall be cleaned off. The flooring shall be cured for a minimum period of

238



11171

€)

d)

e)

seven days. The surface of the flooring as laid shall be trua to levels and
slopes as instructed by the Engineer-in-charge.

The slabs shall be malched as shown in drawings or as instructed by the
Engineer-in-charge.

Slabs which are fixed in the floor adjoining the wall shall enter not less
than 12mm under the plaster skirting or dado. The junction between wall
plaster and floor shall be finished neatly and without wavingss.

FINISHING

Slight unevenness at the meeting edges of slab shall then be remaved by
fine chiseling.

CURING

The work shall be kept constantly moist on all the faces for a period of
atleast 7 days.

PROTECTION

Green work shall be protected from rain by suitable covering. The work
shall also be protected from damage during construction.

POLISHING

After the marble work is cured it shall be rubbed with carborundum stone
of different grades No. 60,80,120 in succession so as to give a plane true
and highly smooth surface. It shall then be cleaned with a solution of
oxalic acid, washed and finished clean.

Cement slurry with or without pigments shall not be applied on the surface
before each polishing. Steps and treads of stairs paved with marble stone
slabs shall also be measured under the item of “Marble Stone Flooring”.
Extra shall, however, be paid for such areas where the width of treads
does not exceed 30 ¢m. Nosing for treads shall be measured in running
metres and paid for extra. The width of tread in all cases shall be measured
from lhe outer line of nosing to the finished face of riser.

MARBLE STONE IN RISER OF STEPS AND SKIRTING / DADO
PREPARATION OF SURFACE

Where necessary, the wall surface shall be cut uniformly to the requisite
depth so that the skiting face shall have the projection from the finished
face of wall as shown in drawings or as required by the Enginearin-
Charge.
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LAYING

The risers of steps and skirling shall be set in grey or white cement admixed
with or without pigment to match the shade of the stone, as specified in the
description of the item, with the line of the slab at such a distance from the wall
that the average width of the gap shall be 12mm and at no place the width shall
be less than 10mm, if necessary the slabs shall be held in position by temporary
MS hook.

MIRROR POLISHED GRANITE STONE FLOORING

The specification shall be as per para 11.13 above except polishing Instead of
inspite polishing in marble slab flooring factory polished granile slabs shall be
adopted. Al the other specification shall be as per marble fiooring.

For marble / granite flooring the sample of material of specified colour as in the
work order shall be submitted to the Engineer-in-Charge and should be got
approved prior to prawing the material. The newly laid floor shall be protected
with a layer of gypsum / pop laid over a palythene sheet covering enlire surface
and shall be maintained till completion of all finishing work of the building. This
shall be thoroughly removed and flooring properly cleaned and polished just
prior to handing over the building.

KOTA /SHAHABAD STONE FLOORING

The slabs shall be of selected quality, hard, sound, dense and homaogeneous
in texture, free from cracks, decay, weathering and flaws. They shall be hand
or machine cut to the requisite thickness, they shall be of the colour indicated
in the drawings or as instructed by Engineer-in-Charge.

The slabs shall have the top (exposed) face polished before being brought to
site, unless olherwise specified. The slabs shall conform to the size required,
Before starting the work the contractors shall gel the samples of slabs approved
by the Engineer-in-Charge.

The thickness of the slabs shall be 20, 30 or 40mm as specified in the description
of the ilem. In respect of length and breadth of slabs, a tolerance of £5 shall be
allowed.

DRESSING

Every slab shall be cut to the required size and shape and fine chisel dressed
on the sides to the full depth so that a straight edge laid along the side of the
stone shall be in full contact with it. The sides (edges shall be table rubbed
with coarse sand or machine rubbed before laying. All angles and edges of the
tiles shall be true, square and free from chippings and the surface be true and
plane.
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11.20

PREPARATION OF SURFACE AND LAYING

The specifications shall be as described under marble ficoring above except
that the edges of the slabs to be jointed shall be bultered with grey cement,
with admixture of pigment to match the shade of the slab.

The specifications for laying shall be as described under marble fiooring.
Cement slurry with or without pigment shall not be applied on the surface
before polishing.

CUDDAPAH / KOTA / SHAHABAD STONE IN RISERS OF STEPS,
SKIRTING AND DADO

Cuddapah kota / Shahabad stone slabs and dressing shall be as specified
above under cuddapah kota/shahabad stone flooring except that the thickness
of the slabs shall be 30mm or as specified in the description of the item. The
slabs may be of uniform size if required.

Preparation of surface shall be as specified. Under marble stone risers steps/
skirting / dado.

LAYING

Shall be as specified except that the joints of the slabs shall be set in grey
cement mixed with pigment to match the shade of the slabs.

CURING, POLISHING AND FINISHING

Shall be as specified under marble stone work for Risers / Steps/ Skirting /
Dado

INTER LOCKING PAVER BLOCK FLOORING

Unless otherwise specified the interlocking paver blocks shall be of 65mm
thick, load bearing strength not less than M20 grade. They shall striclly conform
to manufacturers specification. The area where the paver blocks are to be laid
shall be prepared as specified in the working drawings and as directed by the
Engineer-in-Charge of work. Over this sub grade a bed of 75mm thick coarse
sand shall be laid and consolidated. At all edges of the area 1o be provided
with power block edge restraint blocks shall be provided. Over this the pawver
blocks has to be laid to proper line and level sand bed.

These blocks shall be bedded down by running plate vibrator owver it and if
necessary by topping level with mallet and large flat piece of timber. Prior to
running the plate vibrator dry sand shall be spread over the laid blocks to
ensure thoreugh filling of all the joints including joints at edge restraint blocks.
The laying of blocks, colour pattern, design if any etc shall all be as per the
drawing for the work. All materials and workman ship of providing interlocking
power block shall be strictly as per the manufacturers specification.

B M
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CHAPTER 12
ROQFING

ASBESTOES CEMENT CORRUGATED SHEET ROOFING

The sheel shall be of approved quality and shall conform to 15458 The rocl
shall not be pilched at flatter slope than 1 Vertical to 5 Horizontal. Normally it
should be 1 Vertical to 3 Horizontal, The maximum spacing of purlins under the
sheets shall be 1.4 metres in case of 6 mm thick sheets unless otherwise
specified, For cyclonic areas this has lo be about 1m, The midge purlins shall
be fixed at75mm to 115mm from the apex of the roof. The top bearing surdace
of all purlins shall be in one plane so that when the sheets are fixed they need
not be forced down to rest on purlins. The finished roof shall have uniform slope
with straight & true fine of corrugations. The smooth side of sheet shall be
upside. There shall be minimum hall corrugation for side lap and 15 cm for end
lap. For very exposed situation the minimum end fap shall ba 20 cms. Side lap
shall be laid on the side facing away from prevailing monsoon winds. Free
overhanging shall not exceed 300mm. Sheets shall be laid left to right
starting at the eaves. The first sheel shall be laid uncut. For snug fit where four
sheets meet at a lap, the remaining sheets in  boltom row shall have the top
lef hand comer cut or mitred. The sheet in intermediate raws, except the first
and last shee!, shall have both the tep left hand corner and bottom right hand
cormer cul,

The sheets shall be secured to the purlins and other roof members by means
of 8mm diameter galvanized iron J or L hook bolts and nuts. *J" hooks are used
for fixing to angle iron purlins. “L" hooks are used for fixing to R.S. joisls, limber
or pracast concrete purling. The grip of these hooks shall be minimum 25mm.
Each hook bolts shall have a bitumen washer and a galvanized iron washer
placed over the sheel before the nut is screwed down from the above.

G.1. flat washer shall be 25 mm in diameter, 1.6 mm thick. Bitumen washer shall
be 35 mm in diameter and 1.5 mm thick. The length and number of bolts shall
be as specified.

Holes tor hook bolts shall be {drilled not punched), at the crown of corrugation,
The diameter of hole shall be 2mm more than diameter of fixing bolt. There
shall be no bolt near than 40mm from any edge or accessory. Wind ties of
40 x Gmm flat iron section shall be laid as specified

The length and breadth of A.C sheet roofing shall be measured correct to cm
and the superficial area of rool covering shall be measured flat in the square
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metres correct lo two places of decimal. Portions of roof covering, over lapping
the ridge or hips etc shall be included in the measurements of the rool. No
deductions in measurements shall be made for openings upto 0.4 SgM? and
nothing extra shall be allowed for forming such opening. When opening exceed
0.4 Sq M deductions shall be made and extra payment shall be made forming
those openings.

ASBESTOS CEMENT SEMI-CORRUGATED SHEET ROOFING

Sheets shall be of specified thickness and shall conform 1S459. The laying
specification shall be same as that for Asbestos Cement Corrugated sheet
roofing except that the sheets shall be laid with the end stamped “Top™ on the
smooth side pointing towards the ridge. The sheets shall invariably be laid
from the right to left, starting at the eaves with the procedure for milring etc.
The side laps will be with one corrugation, the left hand small corrugation
of each sheet being covered by the right hand large corrugation on the next
sheel,

Asbestos cement expansion jeints using specially manufactured expansion joint
pieces shall be inserted at avery 45 matres or so. The end lap of expansion
joint shall not be less tha 150 mm. The purlins at expansion joints should be
stiched with seam bolts. The fixing specification shall be same as that {or AG
corrugated sheet but with hook bolts in every vertical side lap corrugation and
at the two verges wilh addilional hook-bolt through one of the two intermediate
corrugations on each sheet. Wind ties shall be provided as in A.C. corrugated
sheet roofing. The measurement shall be same as that for A.C. corrugated
sheet roofing.

RIDGES AND HIPS OF ASBESTOS CEMENT

Unless otherwise stated the ridges and hips shall be of the same manufaclures
of rooting sheet. The ridges shall be laid and lixed as per manulacturers
inslructions.

EAVES AND VALLEY GUTTERS

The eaves gutter shall be of specified type, of standard size procured from
approved manufacturers, The valley gutters shall be of the “Plain” ended
Valley types and of size as stipulated in the itern procured from approved
manufaclurers.

The gutter shall be laid with a minimum slope of 1 in 120 which should be
increased where possible. The size of oullet of drop ends and nozzles shall be
of the same size as the size of the rain waler pipes into which they shall be
discharging the water. The supporting arrangement for fixing of gutters shall be
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as per the working drawing. The brackets of the gulters shall be placed at not
maore than 90 ¢m centers. The connection boits of the gutters shall be above the
water line.

WATER PROOFING WITH BITUMEN FELT

The treatment with self finished fell shall be four courses or six courses as
specified in item. For normal duty treatment four courses and for heavy duty
treatment of important building six courses shall be adopted

MATERIAL
The self finished felt shall be one of the following types:
a) Type 2 grade 1 is a glass fibre base bitumen felt conforming to IS 7193,

b) Type 2 grade 1 is a fibre (Vigitable or animal} base felt conforming in all
respects to IS 1322,

c) Type 2 grade 2 s a fibre (Vigitable or animal) base felt conforming in all
respects to 1S 1322,

d) Type 3 grade 1 is hessian base fell conforming In all respects to IS 1322,

Bonding material shall be of blown type petroleum bitumen conforming to 1S
702 or residual petroleum bitumen conforming to IS 73 or mixing thereol. The
penetration of bilumen shall not exceed 40.

Blown type petraleum bitumen 5-80 shall be used for base and intermediate
layers and for flashing. Residual type petroleum bitumen shall be used for
finishing layer.

Where proprietary brands of bonding materials are proposed by contraclor
they shall conform in all respects the respective 1.S. specification for bonding
material,

PREPARATION OF SURFACE

The surface shall have minimum slope of 1 in 120. The junctions roof and
vertical faces shall be provided with running triangular filets 7.5x7.5 cm size in
concrete as specified.

For tucking the water proofing felts into masonry parapet walls, chimney stacks
etc a horizontal groove of 6.5 ¢cm deep 7.5 cm wide section with its lower edge
at not less than 15 cm above the graded roof surface shall be left on the inner
face of the same, during construction il possible. I grooves are not left they
shall be cut. These grooves shall be finished smoath with C.M 1:4, The rate
quoted for tar felt treatment shall include the cost of above work unless otherwise
specified when height of parapet wall is 45 cm or less grooves are nol cut but
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12.5.4

LAYING

12.5.5

water proofing treatment has to be carried out over the top of the parapet wall
to its full thickness.

The area to be freated shall be thoroughly cleaned with wire brushes and
all loose scales etc are removed, the surface shall be dusted off. cracks if
any on roof shall be cut to "V section cleaned and lilled with cement mator
slurry 1:4 (1 Cement:4 Coarse sand) or blown type pelroleum bitumen of
IS grade 85/25 ol approved quality.

PRIMING COAT

It specified priming coat consisting of a bitumen primer confarming to IS 3384
shall be applied with brush @ 0.24 lits per Sq m.

TREATMENT
The treatment consists of following layers for 4 course trealment

i. Initial layer of bonding material applied hot at specified quantity per unit
arga.

li. Second layer of self finished bitumen layer felt of specified brand and
manufaciure conforming to the type and grade given in the description of
the item.

ii. Third layer of bonding material

iv.  Final layer of stone grit of pea sized gravel spread at specified volume of
material per unit area.

In six course treatment, above third layer of bonding material fourth layer of self
finished felt and fifth layer of bonding malerial shall be laid. The sixth or final
layer shall be of stone grit of pea sized gravel spread al specified volume per
unit area.

The bonding material 1o be heated to the working temperature. The working
temperature for blown type petroleum bitumen of IS grade 85/25 |s 180 degres
C. and that for residual type petroleum bitumen of penetration 30/40 of IS grade
§-35, is 180 degree o 190 degree C.

The water proofing treatment shall be carmed into the drain pipe or oul lais by
at lsast 10 cm. At all over lapping areas of treatment there shall be al leasl 10
cm over lap.

While laying feits they shall be cleaned and laid horizontally eliminating curls
and subssquent strelching. Mormally felts to be laid at right angles to the
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direction of the slope starting from lowest point. The felts laid in position shall
be rolled for a distance of half of its lengihs. The hot bonding material shall
be poured on the roof across the full width of the rolled felt as the fell is
steadily rolled out and pressed down. The bonding malerial shall be poured
uniformly.

Excess, squeezed bonding material shall be levelled up as laying proceeds.
When first half of strip of felt has been bonded to the roof the other hall shall
be rolled up and unrolled on the hot bonding material in the same way. Laying
shall proceed accordingly. Each strip shall over lap 10 cm on longitudinal
edges and 7.5 cm &l ends. All over laps shall be firmly banded with hot
bitumen, Streaks and trailing of bitumen near edges of laps shall be leveled by
heating the overlap with a blow lamps and leveling down unevenness Other
layers shall be laid similarly.

At vertical and horizontal junctions flats shall be laid as flashing with 10 cm
longitudinal lap and lower layer shall over lap the roof water proofing by not
less then 20 ¢ms and upper layer not less than 10 cms. In flashing the final
course of stone grit or pea sized gravel shall be replaced by an application of
bituminous salution of approved quality in two coats on exposed surfaces of
llashing.

The measurement shall be taken to the entire exposed area of roof and fiashing
treatments, correct to & cm and area calculated in sq meter correc! to two decimal
points.

Vertical and sloping surfaces of water proafing treatment shall also be measured
under same item, irrespective of the fact that the final course of grit of pea sized
gravel is replaced by bitumen layer. No deductions shall be made for openings
for areas uplo 40 sq decimeter nor any thing shall be paid for forming such
openings.

OVER DECK THERMAL INSULATION USING 50 MM THICK EXPANDED
POLYSTYRENE SLAB

The rool over which the treatment has to be provided shall be dry and
thoroughly cleaned by removing all loose particles, dust etc. Over Ihis one
coat of hot bitumen of penetration 85/25 shall be evenly spread at the rate
of 2 kg per sq mt and expanded polystyrene siab of not less than 16 kg/cum
for normal density or expanded polystyrene slab of nel less than 20 kg/cum
for high density, shall be laid and pressed. Bitumen stilches shall be
provided wherever required. Bitumen emulsion shall be spread on all edges,
joints and over the expanded polystyrene. All joints are sealed carefully,
The lop of polystyrene slab shall be finished with a layer of 15mm thick cemant
mortar of proportion 1:4 (one cement of 4 coarse sand) with an inler layer of
chicken mesh of 12 mm x 26 g.
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The superficial area of the treatment will be measured with linear measurement
in ¢m and area in square meter uplo second decimal.

THREE COURSE WATER PROOFING TREATMENT

The acrylic water proofing compound to be used shall be chemseal manufactured
by M/s Overseas Water Proofing Corporation, Mumbai or complast x 421c
manufactured by M/s Fosroc Chemicals (India) Lid,, Bangalore or Roff Hypraof
manufactured by M/s Roffee Construction Chemicals (Pvt.) Ltd. or equivalent to
above. The dosage and mixing etc shall be as per manufacturer specification
unless otherwise specified.

PREPARATION OF SURFACE

The surtace of the roof slab shall be thoroughly cleaned of all loose material,
laitence, dust etc using wire brush and gunny cloth. The construction joint if any
shall be racked and cleaned and surface shall be made suitable for freatment
without any foreign and loose particles.

FIRST COURSE

A coat o cement slurry at the rata of 4.4 kg/sqm, mixed with approved acrylic
waler proofing compound as per manufactures specification shall be grouted
uniformly over the RCC roof area. Care 10 be taken to ensure that the slurry
penetrates into the RCC slab below and fills all micro cracks and all other
porous areas, Over this a layer of 15 mm thick cement mortar 1:5 mixed with
approved acrylic water proofing compound (as per manufacturers specification)
shall be laid to place lhe second course.

SECOND COURSE

A single layer of brick on edge (that is brick laid vertically on its 115 mm x 75
end or 75 mm x 230 mm side as may be required to provide the slope) shall
be laid when the monar of first course is stll green, with about 15 mm gap
alround the individual bricks. The bricks shall be laid with their top in slope not
less than 1 in 60 as per the roof drainage scheme. The gap around the bricks
shall be thoroughly filled with cement mortar 1:5 (1 cement and 5 coarse sand)
mixed with approved acrylic water proofing compound as per manufacturer's
specification. The bricks used shall be well burnt with water absorption not
more than 20 percent. The minimum thickness of Lhis layer shall be 65 mm at
outer edge including the lop and bottom plastering of 15mm thick and 20 mm
thick | and Il coarse respeclively. Full brick or eut brick may be used for this
course as per the requirement of the gradient/slope of treatment. However brick
over brick shall not be laid and it should be a single layer of brick of required
size.

248



1274

128
12.8.1

12.8.2

THIRD COURSE

Over the second course said above, third coarse of 20 mm thick cement
mortar 1:4 mixed with approved acrylic water proofing compound with a
intermediate layer of chicken mesh of 12 mm % 26 g shall be laid Immediately
on compleling second layer, without allowing to form a cold jeint between
2 layer and 37 layer so that the entire treatment shall form an integral three
courses. For laying of intermediate layer of chicken mesh the third course
may be laid in two stages viz. 10 mm thick base mortar layer first and after
laying chicken mesh over il laying 10 mm thick top mortar layer. [l shall be
ensured that the chicken mesh is propery laid evenly with adequate cover
and without surface unevenness tending it to sprout oul of mortar, For this
the mesh has to be fixed appropriately to stay in position wilhoul curling, sprouting
out etc by naiing to second course. The fop of the mortar layer shall be
levelled to required slope and finighed rough with float. 300mm x 300mm
false square mark shall be made over the fimished surface of the thirdffinal
course. The third courses shall appropriately continued over concrete fillets at
roof and parapet junction for at least 10cm above fillet top.

The entire work shall be cured for a minimum of 7 days. The superficial plan
area of the work done shall be measured correct to cm in longitudinal dimensions
and area in sq mt upto two decimal.

UNDER DECK THERMAL INSULATION
MATERIAL

50 mm thick resin bonded fibre glass of density 24kg/cum {(UPTWIGA or
equivalent make) or resin bonded mineral wool of density 48kg/cum conforming
to 1S:8183 in slab form of M/S Lloyd insulation {India) Ltd., or equivalent may
be used as specified.

The wool shall be placed in polythene bags made of 250 micron LDPE sheet
of 0.92 glec in grids of required size as per drawing and shall be laid over
structural frame work for fixing thermal insulation material.

The frame work for fixing the insulation material may be of second class
teakwood, first class country wood, Gl sheet U shaped channel made of
50mm x 50mm x 20g with 30mm flat sides on either sides of channel for fixing
to the ceiling or of M.S structural steel work consisting of ISA 25 x 25 x 5mm
grid @ 1220mm c/c both ways In grid pattern and residual grids as per drawing,
with ISNT 40 wall angle elc. all as per the item description in work order

FRAME WORK

In case of wooden frame work 85 mm wide, 50mm deep reapers shall be used
uniess otherwise specified.
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In case of U shaped G.I. sheet channel the frame work shall be generally in
staggered grid pattern as per working drawings. 50mm x 50mm x 75mm long
wooden block shall be provided on main line al every 1200mm length al suitable
intervals. The main channel shall be fixed to roof slab using Bmm dia anchor
fasteners and cross channel fixed by 40 x 8 mm CP brass screws at every
300mm c/c with PVC rawl plugs.

In case of structural steel frame work, ISA 25 x 25 x 5mm wall angles shall
be provided. The frame work shall be made up of ISNT- 40 @ 1220 cfc. The
frame work shall be suspended from 8mm dia anchor fasteners with bols
and nuts and cleat angles eltc for fixing structural grid to it all as per working
drawing.

All frame work shall have protective painting or galvanizing as the case may
be.

COVERING

The frame work will be covered with 6mm thick plan A.C. sheet 4 mm thick
E board or any other building board covering as specified.

INSULATION

The thermal insulation material shall be covered by polythene bag made
from 250 micron LDPE sheet of 0.92 grms/cc density and shall be properly
slitched and placed over the A.C. sheel / E board covering of under deck
insulation,

All works shall be executed as per working drawing for the work in a workman
lima manner for providing a level/plainfeven under deck thermal insulation
covering to the roof slab.

CEILING WITH BUILDING BOARDS VIZ. INSULATION BUILDING BOARDS;
HARD BOARD; PARTICLE BOARD, A.C. SHEET CEILING, PLASTER OF
PARIS TILES

MATERIALS

The boards shall be of approved quality conforming to relevant 1.§ As below:
(i) Insulation building boards 1S 3348

(i) Particle Board IS 3087
(i)  Fibre Board IS 124086
(iv) Asbestos cement Board IS 2098
{v) Gypsum Board 15 2095
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The medium hard board shall have density exceeding 480 i(g.i‘mJ but not
exceeding BOO kg/m”. Normal hard board shall have density exceeding 800
kgfm’ but not exceeding 1200 kg/m’. The tempered hard board shall have
further treatment over normal hard board, during the course of manufacture to
further increase the density, strength and waler resistance.

FRAME

The frame as in the description of the relevant ilem in the work order has o be
provided. The frame shall be provided with preservative painting as per
specification. In case of fixing sheets to wooden frames G.I. headless nails 2.2
to 4mm dia shall be used unless otherwisa specified.

When the joints to be covered with beading the sheels are to be fixed to
frames scantling with G.1. felt headed (clout) nails 2.5mm dia,. The length of
nails shall generally be thickness of sheet plus 25mm for adequate grip on
the framing members.

FIXING

The fixing of the boards shall be as per manufacturers’ specification. In case
of wooden frame for exposed joinis the sheets shall be butt laid with their
edges abutting in moderate contact without having to force them into the
place. The boards may have to be supported with timber pieces to the ground
while nailing the boards to inlermediale framing members, proceeding from
the center of the board cutwards, the edges being nailed last. After nailing,
the supporting timber pieces may be removed. When joints are to be left
exposed the outer raws of nails are placed at 10cm centars and at about 12mm
from edge of the sheet. In the raws on the middle of the sheels the nails are
placed 20 cm apart. The nails to be counter sunk in the underside of board with
suitable punch. Care shall be taken in driving the nails so that sheets are not
marked by hammer blows. Where the joints are lo be covered with beading,
felt headed (clout) nails shall be used instead of lost head nails. The spacing
of nalls in the interior rows in the boards shall be the same as in previous
para. In the outer rows at edges lo be covered by beading the nails lo be
spaced at 20cm center in each row but with the nails staggersd. The beading
will then be fixed over the sheels with screws 20cm center in each row
with screws in two rows staggered and passing through beading, sheet and
framing so that ultimately the spacing of the fixing (nails and screws laken
together) in each row will be at 10cm center so far as the sheets and frames
are concemed.

FINISHING

The exposed sides of the boards shall be truly level and plane without any
local bulges or sags. The joints shall be truly parallel and/or perpendicular to
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the walls. The width of the joints shall be uniform. Care shall be taken o see
that the shape, uniform colowr, finishing etc. of the sheet is not spoilt during
fixing operation. If specified the ceiling shall be treated with distemper, painter
elc.

In case ol Hardboard/particla Board/A C sheet ceiling the maximum spacing of
longitudinal scantling shall be 40cm centers. In case hard board, the sheets
shall be damped with waler on the textured face before they are fixed. This
shall be carried out by brushing the textured face evenly and liberally with
sponge or swab soaked in water. After this the sheets are stacked with damped
sides against each other, in pairs and left o remain for a neriod of 24 or 48
hours as recommended by respective manufaclurers, duly protecting from sun
and strong heat,

In case of plaster of paris tiles the maximum size of tiles shall be limited to
75ems in each direction. A good plaster of paris tile shall give a ringing sound
when struck. The tiles shall be fixed to wooden ceiling frame using slightly
counter sunk 40 mm cp brass screws fixed at not more than 20 cm cenler to
center 15mm away from the edge of the tiles. The head of screws shall be
coverad up with plaster of paris and smooth finished

THERMOCOLE FALSE CEILING WITH ALUMINIUM FRAME WORK

Aluminium framing shall conaist of patent aluminium framing of approved make
in 600 x 600mm panel.

High density thermocole slabs for ceiling shall be 50mm thick and shall be of
approved make conforming to relevant IS specification. The slabs shall be
uniferm textured and shall be free from holes, stains or any other defects.
Materials not conforming to standard specifications or otherwise lound to be
detective shall be rejected. The thermocole slabs shall be cut to required size
in a workman like manner. The edges shall be pedectly straight and neatly
finished. The frame work for the ceiling shall be erected as shown on relevant
drawings and as directed by Engineer-in-Charge.

Thermocole slabs shall be fixed to Ihe frame work by means of necessary pins,
clips screws elc. Necessary openings wilth extra Irame work for lighting panels,
ete, are 10 be provided as indicated in drawings or as directed by Engineer-in-
Charge. No extra payment wil be made for additional framework in ceiling
required for lighting panals etc.

The tenderers are requested to particularly note that the false ceilings in certain
areas are inlended for rooms which are to be air-canditioned,

The false ceiling shall be perfectly airight and no leakage of air-cenditioned air
through the ceiling shall be permitted. The contractor should guarantee ceiling

252



12.11

12,12

12121

work against any leakage of air from inside the room. The finished surface
shall be perfectly plain, neat, tidy and present a uniform appearance.

FLEXO BOARD FALSE CEILING

The wooden runners and cross members of the false ceiling be of second class
teak wood or first ¢lass country wood or any other specified frame and shall
conform to the specifications of joinery works.

FLEXOQ BOARD for ceiling shall be 8mm thick and shall be of approved make
conforming to relevant IS specifications.  The shests shall be strong, uniform
texturad and shall be fres from cracks, holes or any other defects, Malerials not
conforming to slandard specification or othenwise found to be defective shall be
rejected. The flexo boards shall be cut to required sizes in a workman Ime
manner. The edges shall be perfeclly straight and neally finished. All holes for
screws etc., shall be drilled and not punched.

The frame work for the ceiling shall be fabricaled and erecled as shown an
relevant drawings and as directed by the Engineer-in-Charge. All wooden or
metalic frame work shall be provided wilh protective coat as specified in the
schadule of quantilies.

FLEXO BOARD shall be fixed to the frame work by means of suitable counter
sunk screws or otherwise as directed and all holes after fixing the screws shall
be filled with approved filler. Flexo boards shall be fixed to the frame work with
requisite gaps at the joints. Mecessary openings with extra frame work for
lighting panels, etc., are to be provided as indicated in drawings or as directed
by the Engineer-n-Charge. Mo extra payment will be made for additional
framework in the ceiling required for lighting panels etc.

The tenderers are required to particularly nole that the false ceiling in certain
areas are Intended for rooms which have to be air-conditioned. The false
celling shall be perfectly airfight and no leakage of air-condition air thorough the
ceiling shall be permitted. The contractor should guarantee the ceiling work
against any leakage of air from inside the room. The finished surface shall be
parectly plain. The finished work shall be neat, tidy and present a uniform
appearance.

METALLIC FALSE CEILING/STEEL TILE FALSE CEILING ON ALUMINIUM
FRAME MATERIAL

TILE / PLANKS

The tiles shall be manufactured from galvanized steel (Base Steel Galvanized
as per 1S:277, 120gm/sq m zic coating — total mass of both sides). The tiles
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shall be fixed firm lo false ceiling frame yet allow for demounting of individual
tiles. The tiles shall be of specified size, square or rectangular, with leveled
edges or square edges as required.

ALUMINIUM TILE

The tiles shall be manufactured from aluminium alloy and shall be fixed firm to
the false ceiling frame yet allow for demounting of individual tiles. The liles
shall be of specified edges or square edges as required,

PLANK STEEL/ PLANK ALUMINIUM

The maximum plank area for sleel planks shall be 0.75 sgm. The plank width
dimensions may be 200 to 600mm and length between 1000mm or 3000 mm.
The steel plank shall be manufactured using base steel galvanized as per
15:277, 120gm/sqm zinc coating total mass of bath sides.

The aluminium planks shall be manufactured out of aluminium alloy. The
planks width dimension of aluminium plank may be 254mm or 305mm and
length not mare than 1264mm.

The planks sides shall be of such shape to allow firm fixing of the same to lfalse
ceiling frames/each other planks yet allow for demounting of individual planks.
The planks would have square edges.

if specified perforated tiles/planks shall be used with slandard perforation. The
perforation will aliow not less than 16% open area with 2.5mm dia holes at
5.5mm center or with any other approved paltems.

SUSPENSION

The tilesiplanks would be suspended by means of suspension system
comprising of 0.5mm galvanized steel clip in profiles installed al correct
spacing to support the tiles or planks. Any other approved system is also
acceptable. Suspension profile would be suspended from the roof structure by
any approved system like G.l. ceiling bracket, G.l. suspension angle and
aluminium hold on clamp at maximum 1200mm center lo center along clip in
profile.

WALL ANGLES

Tiles/planks 1o be trimmed along the wall perimeter by means ol
minimum 25 % 25 % 0.6 mm exiruded aluminium powder coated perimétar
angle.



12,126 FINISHING

The tiles or planks shall be finished with protective coating as specified,
of approved shade. Unless otherwise specified steel liles/planks would be
finished with polyester coil ceating in finish surface (nominal 20 microns)
and backing coat or rear surface (nominal 5 microns). Similarly aluminium
tiles/planks would be finished with 50 microns epoxy polyester powder paint
in approved shade on exposed surface. Aluminium wall tim would also
be finished with 50 microns epoxy polyester powder paint in broken white
shade.

WORKMANSHIP

All work should be executed in an acceplable workmanship manner. The ceiling
shall be erected in a continuous sequence. Spans would not exceed those
recommended by manufacturer.

R
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CHAPTER 13
FINISHING

SCAFFOLDING

For all masonry wark, finishing works etc, wherever necessary only, double
scaffolding independent of work has to be adopted. In case of any special
work [ special type of scaffolding requirement etc the scaffolding scheme shall
be got approved from the Engineer-in-charge well in advance of actual errection
of scaffolding.

PLASTERING

The term plastering shall cover all types of rough or fair finished plastering
rendering, floating and setting coats screed efc in lime, cement lime or cement
martar.

Dubbing oul shall mean filing in hollows in the surface of wall and roughly
leveling up irregular or out of plumb sudaces prior to rendering.

Rendering shall mean the plastic coat which is applied following Ihe dubbing
oul where required or final coat in case of one coat work.

Floating coat shall mean the second coal used in a three coat work 1o bring
the rendering coat to a true and even surlace belore the setting coat is
applied.

Setting coat shall mean final coat in a two or three coat work.

Thickness of plaster shall mean minimum thickness at any point on a surlace.
This does not include thickness of dubbing out.

The term even and fair as referred to finishing of the final plastered surface
shall mean a surlace finished with a wooden float.

The terms even and smooth as referred to linishing of the final plastered surface
shall mean a surdace leveled with wooden floal and subsequently finished with
a steel trowel.

The type and mix of morar for plastering, the number of coats, the surface
finish, and the background which the plaster is to be applied shall be as
indicated.
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The maortar for dubbing cut and rendering coat shall be of the same type and
mix of proposed plastering

Ceiling plastering shall be completed before commencement of wall plastering
in any area.

MIX OF MORTAR

The mix of mortar shall be as indicated.

a)

PREPARATION OF SURFACES

The surfaces lo be plastered shall be prepared in the lollowing manner.

b)

i) BRICK WORK AND MASONRY

The joints in row work shall be raked out to a depth of not less than
10mm as the work proceeds.

) CONCRETE SURFACES

For new work, surlace shall be left sufficiently rough to provide
adhesion. For old work surface shall be roughened by hacking or
bush hammering. All dust, loose particlas, laitance eMlorescence,
grease and ol and all such matters shall be removed where so
directed. In all cases mentioned above the surface before plastering
shall be tharoughly brushed down to remove dust, loose parlicles and
efflorescence il any and kept well wetted. Plastering shall not be
commenced unless preparalory work has been passed in writing by
EIC.

APPLICATION OF PLASTER

Martar shall be firmly applied in a litle more than the required thickness
and well pressed into joints. Correct thickness of plaster shall be obtained
by using wood screed or laying plaster screeds al intervals of 1.5m, The
dubbing out rendering and floating coats shall be left rough or scored to
provide key for the subsequent coats of plaster and kept damp. In the case
of one coat work or after the completion of setting coal the final sudace
shall be kept wel atleast seven days. In hot weather surfaces exposed to
sun shall be screened with wet matting or by other approved means. Unless
olherwise indicated the linal surfaces of exiernal plaster work shall
be finished rough and fair internal plaster shall be finished with even
smooth.

Plastering shall be done from top to bottom and care shall be taken to
avoid joints in continuous surface. Parlly set and dried mortar shall not be
used.
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CEMENT PLASTERING WITH NEERU FINISH FOR INTERNAL WALLS AND
CEILING

Cement, sand and water required for the work shall conform to specifications
laid down herein before under section ‘Cement Concrete’ (plain and reinforced)
excepl that sand for finishing coat shall be fine sand. The surface to be plastered
shall first be thoroughly cleaned down. All joints shall be raked out in case of
brick waork, stone masonry as the work proceeds. The surface to be plastered
shall be well wetled for a minimum period of 24 hours before commencing the
work. The morar for all plaster shall be cement and sand of mix as specified
in the schedule of quantities. Care should be taken to avoid damage to the
floor due to scaffolding by adopting suitable measures. Damages if any shall
be rectified by contractor at his own cost.

The surface to be plastered shall first be dubbed out with cement mortar
to cover any irreqularities and faces uplo the proudest part. The dubbing
coat shall then be done to provide key for the rendering coat. The rendering
coat of cement and sand mortar shall then be applied over the dubbed
surfaces.

The surfaces thus rendered shall then be finished smooth with good
quality lime neeru. Meeru shall be prepared at site out of best quality fat
lime, slaked at site with fresh water and slaked in accordance with the
relevant 1S code for slaking lime. The slaked and silled limes shall be
reduced to a fine paste by grinding in a mortar mill (150 turns). Sulficient
quantity which can be used within 10 days only shall be prepared at a
time.

All exposed angles and junctions of walls and doors elc shall be carefully
finished so as to furnish a neat and even surface. An entire unobstructed
area shall be plastered in one operation. Before the base coat sets the
neeru finish should be applied and finished smooth. The entire plastered
surface shall be truly plain. Plaster work shall be cured for atleast 7 days by
approved methods taking precaution against damage to plaster during this
operation.

The contractor shall take every precaution right from the commencement of
the plaster work to prevent any craziness thal may appear on the surface of
plaster.
The contractor shall be responsible for making good any portion of plaster
which in the opinion of the Engineer-in-Charge required removal and
redoing.

The plastering shall be finished at skirting level.
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SAND FACED CEMENT PLASTER
Sand faced plastering shall be executed as described below:

a) The suraces shall be cleaned and dubbed out as specified under cement
plaster.

b) A rendering coat of cement and sand mortar (1:4) shall be applied over the
dubbing coat, the thickness excluding key nol to be less than 38mm

c) While the rendering is still green, Ihe suraces shall be roughened lightly
with wire brush. All loose parlicles shall be dusted and 8 mm thick cement
mortar (1:4) shall be applied. The finished surface shall be slightly pressed
with closed pricked wooden board or a wet sponge to bring the sand
particles into prominence.

d) General workman ship, curing etc shall be all as specified under cement
plaster work.

CEMENT PLASTEING FINISHED ROUGH FOR EXTERNAL WALLS

Plastering shall be carried out generally as specilied above for cement
plastering with neeru finish. Neeru finish is not required for the surace
plastering is o be finished rough. The sand to be used for the rough
plastering shall be coarse sand,

ROUGH CAST PLASTER

Rough cast finish comprises of a mixlure of sand and gravel in specified
proportion dashed over freshly plastered surface. The scaffolding, preparation
of surface, mortar etc shall all be as specified and generally as per that lor
cement mortar plastering.

APPLICATION

The plaster base over which rough cast finish is to be applied shall consist
of two coats comprising under layer 12mm thick and top layer 10mm thick.
The under layer shall be applied in the same manner as for cement mortar
plaster except that the surface shall be rough finished. The top layer shall
be laid a day or two after the under layar has altained initial set. The under
layer shall not be allowed to dry out belfore the top layer is laid on. The mortar
used for applying top layer shall be sufficiently plastic and of rich mix 1:3
(1 cement : 3 fine sand) or otherwise specified, so that the mix of sand and
gravel gel well pitched wilh plaster surface. In order fo make the base
plastic about 10% of finely ground hydrated lime by volume of cement shall
be added when preparing mortar for lop layer unless specified otherwise.
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FINISHING

The base surface which has to receive rough cast mixture shall be in plastic
state when dashed over it. The rough cast mixture shall consist of sand or
gravel or crushed stone as specified. The crushed stone shall be of uniform
colour and size of 2.36mm 1o 12.55 mm as specified. The mixture shall be
wetted and shall be dashed on the plaster base in plastic state by hand scoop
50 that the mix get well pitched into the plaster base and surface represent a
homegeneous surface. A sample rough cast plaster shall be got approved by
the Engineer-in-charge well in advance of actual work.

PEBELE DASH FINISH (INSITU WORK)

The specification shall be similar 1o rough cast plaster except washed pebble
or crushed stone of size 6.3mm to 12.5mm as specified shall be used in lieu
of gravel or crushed stane in rough cast plaster work.

PLASTERING WITH TERRAZZO FINISH

The scalfolding, preparation of surlace, elc shall all be as specified under
cement mortar plastering. The mortar shall be prepared as that under terrazzo
dado work specified earlier. A 12mm thick under coat and 6 mm top coat shall
be provided for 18mm thick plastering with terrazzo finish. The under coat shall
consist of em1:3 (1 cement: 3 coarse sand) unless otherwise specified. The
specification for Bmm lop coarse shall be as per cast in site. Tarrozzo dado
work said above.

APPLICATION

The 12mm under coat shall be laid as in cement morar plasiering excep!
that the surface shall be rough and furrowed 2mm deep with scratching tool
diagonally both ways to from key for the lop coat. The scratching lines shall
be at not more than 15cm apart. The surface shall be kept wet till finishing
coat is applied. After under coal has sufficiently set but not dried at any case.
Within 48 hours the top layer has to be laid in the same manner under
40mm marble chips flooring as far as applicable. The finished surface shall
be smooth, highly potished and absolulely even so that when light from
side ways is reflected on it, it does not show any kind of waviness curing
shall be done as soon as the plaster has hardened and not 1o be damaged
when watered and continued for 7 days. Any cracks which appear in tha surface
and all pertions which sound hollow when tapped or are found to
be soft or otherwise defective shall be cut out in rectangular shape and
redone as directed by the EIC. The finish of rectification work shall be
indistinguishable from the rest of the portion and does not show as a
patch,
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POINTING ON STONE WORK / BRICK WORK / TILE WORK

The following general specifications shall apply to all types of pointing:

SCAFFOLDING
Independent double scaffolding shall be done wherever required.

PREPARATION OF SURFACE

This shall be done as specified for plastering item except thal the joints shall
be raked to such a depth that the minimum depth of the new mortar measured
from either the sunk surface of the finished pointing or from edge of the stone
shall not be less than 12mm.

The mortar shall be pressed into the racked out joints, with a painting trowel,
elther flush, sunk or raised. According to the type of pointing required. The
mortar shall not be spread over the comer, edges or surfaces of the masonry.
The pointing shall then be finished with the proper tool. The excess mortar
shall then be cut off from the edges of the lines and surface of masonry shall
also be cleaned off all martar. The pointing has lo be lo the exact size
and shape stipulated. The painting shall be cured for 7 days and it should be
protected from damages during this pariod.

The peinting shall be truly horizontal and vertical except where the joints are
slanting as in random rubble masonry. Lines of joints from different directions
should meet neally at the junctions instead of crossing beyond.

CEMENT WATER PROOFING COMPOUND

Wherever admixture of waler proofing compound is specified for cement plastering
work or concrete work integral water proofing  compound conforming to IS
2645 and of approved band and manufacturer only shall be used. The contractor
shall bring the material to the site in their original packing. The containers shall
be opened in Ihe presence of EIC or his representative. The material shall be
mixed with dry cement in the proportion by weight recommended by the
manufacturers or as described in the item as directed by the EIC. The water
proofing mixer shall get well and integrally mixed with the cement and does not
run out separately when waler is added. |l shall be measured by weight unless
otherwise stated. The rale shall include all labour and materials involved in
mixing.

PAINTING / POLISHING
GENERAL

The material required for painting, vamishing etc lor the work shall be brought
from approved manufacturers. Prior to bulk procurement the sample to be gol
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approved from EIC. Adequate quantity required for the work should be
brought at a time and kept in joint custody of contractor and EIC. The empty
tins should not be removed from site till the relevant item of work has been
completed, cleaned off dust prior to next coal, No left over pain! shall be put
back into stock tin. When not in use the container shall be kept prapery
closed. Top of the surfaces and surfaces in similar hidden locations shall not
be left out.

Plastic emulsion, Acrylic emulsion, flat oil paint, synthetic enamel paint etc.,
shall be of special quality from approved manufacturers. Inferior quality (Bazaar
quality paints even though manufactured by the approved manufacturers) shall
nol be used on the work.

Sample tins of paints for all coals to be submitted to the EIC for his approval
prior to bluck procurement . The priming under coating and finishing coats shall
be from different tins. The finishing coat shall be semi-gloss or mait finish as
directed by the Engineer-in-Charge.

All the materials shall be kept properly protected when not in use. Lids of
containers shall ba kep! closed and the surface of paint in open or parially
open containers shall be covered with a thin layer of tumpentine to prevent the
formation of skin. Materials which in the opinion of the Engineer-in-Charge
have become stale shall not be used on the works and shall be removed from
the site of the work.

The paints shall generally conform to the chemical composition and other
characteristics in the relevant 1S Specificalion.

The paint shall be put on with approved brushes, kepl well bound and well
worked during its application. For iron work, fairly stiff brushes shall be used.
The painting to be carried out in such order as directed by Engineer-in-Charge.
The brushes shall be thoroughly cleaned bafore being used for a different
types of class of materials.

POLILSHING
WAX POLISH

A mixture of Bee's wax and turpentine in proportion 2:1 weight shall be
used. The wax is melted and added to the turpentine, mixed well and allowed
to coal.

The surface of the wood work shall be prepared as for il painting before
waxing. The wood work shall be smeared and rubbed with the mixture and
allowed to remain overnight so that the mixture may seak into the pores of the
wood. ARer drying, the surface shall be lightly rubbed with a fine sand paper
prior 1o second and third coats. After the final coat, the surface shall be rubbed
up with a soft flannel to a fine polish,
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The wood work shall show an even polished surface and to be approved by
Engineer-in-charge.

136 PAINTING

1361 a)

b)

<)

All paints 1o be of best manufacture and to be delivered on the site in the
marker's original packages and tins and the maker's guaraniee to be
produced |f called for by the Engineer-in-Charge. The painis shall be of
the gualities suitable for use in the local climatic conditions. Thinners
must be those recommended by the manufacturers and used as directed
by them.

The painls to be used for the various categories of painting work shall be
of those manufactured by one of the slandard manufacturers e.g
M/s Neralac, Shalimar or any other manufacturers, as may be approved by
the Engineer-in-Charge. Only the best quality paint of various categories
shall be used. Paints for ihe application by brush shall be strained through
paint strainer. The paint shall be kept stirred and used within the specified
fime. Hardened or damaged pant shall not be use.

APPLICATION

The paint shall be applied by means of brushes and in the manner specified
by the manufacturer. The number of coats shall be as mentioned in the
tem. When more than one coat is ordered subsequent, coats shall
be applied after the preceding coat Is properly finished / cured and t
horoughly hardened, inspected and approved, and as par manufaclurers
specifications.

Absorbant surfaces shall be evenly damped so as 1o give an even suction,
In dry weather, freshly cement painted surfaces shall be kepl damp for
atleas! 2 days and prolected from direct sun.

136.2 WATER PROOF CEMENT PAINT

a)

b)

The waler proof cement paint shall be of approved manufacturer and it
shall be of approved colour and shade. The contractor shall bring them to
the site in original air tight containers with seals intacl.

The brushes to be used shall be as specified by the manufacturers
and they shall be got approved by Engineer-in-Charge. The surface to
be painted shall be prepared as specified by the manufacturers of
the pant. Surfaces shall be thoroughly cleaned free from dirt, duslt elg.
by brushing and washing down with clean water. Any grease, oil painl or
any other foreign materials shall be removed by approved methods.
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13.6.4

Rough cast surface shall be tharoughly brushed and washed to remove
dirt and dust.

c) MIXING THE PAINT

The dry cement paint shall be thoroughly mixed with clean fresh water
so as to produce painl of required consistency which for nommal work
shall be that of ordinary paints. In mixing and application, the contractor
shall follow the manufacturer's instructions.

STEEL WORK

All iron and steel work delivered to the site already primed, to be examined
50 as 1o ascertain the quality and condilion of the existing primer to satlsfy that
it is hard, firmly adhering, and not chalking, blistered or cracked. If the quality
or condition of the existing primer is nol satislactory, it shall be completely
removed and the surface thoroughly cleaned and wire brushed and primed
immediately with the appropriale primer. All iron and stesl works delivered
to the site un-primed shall be scrapped and wire brushed to remove any rust
and Iloose scale and cleaned 1o remove all dirt and grease and then primed
immediately with the appropriate primer.

The primer coat shall be of red lead paint conforming 1o 1S-102. Primer coat
shall be applied only after completely drying the surface to be painted but
immediately after cleaning. The contractor shall adhere to the time schedule
given by the paint manufaclurer regarding application of primer coat.

Under coating puttying shall be done if necessary and directed by the
Engineer-in-Charge.

PAINTING WOOD WORK

a) EMBEDDED TIMBER

Timber embedded in masonry shall be given two coats of hot coal tar or
solignum before erection,

PRIMING COAT

This shall consist ol equal parts of white and red lead mixed 1o boited
linseed oil to the required consistency applied unifarmly over the
surface. When this coat is dry, all cracks, holes and other such
defects shall be filed with a mixture of one part white lead and three
parts ordinary putty. The surface shall then be rubbed down with sand
paper and dusted clean,
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b)

c)

d)

e)

FINISHING COATS

The first coat shall be lhin so that plaster may be thoroughly saturated.
The szcond coat ol plus 1% oz of litharge or patent driers and shall be
applied before the wood work is fixed in position.

ON OUT SIDE WOOD WORK

Priming shall consist of 10 Ibs of while lead plus 2.28 Itr of raw linseed oil
plus1 ox of red lead plus 2 ox of litharge or patent driers and shall be
applied before the wood work is fixed in position.

STOPPING

After priming, all small holes, cracks, open joints and similar minor defects
of every kind shall be slopped with putty made from pure whiling mixed 1o
the proper consistency with raw linseed cil, a litlle white lead being, worked
in after mixing to help the hardening of the pulty, On no account putty Is
to be used before the priming coat is put on,

ADDITIONAL COATS

Alter applying primer coats, the work shall be lightly rubbed down smooth
with sand paper and the subsequent coats of pant of the specilied
shade approved by the Engineer-in-charge shall be applied. The paint shall
be applied with brushes. It shall be spread as smoothly as possible
with the brush by means of crossing (right angles to the grain) and then
laying off crassing with the brush marks are not visible. Each coat of
paint shall be allowed to dry thoroughly and shall be lightly rubbed
down before the next is laid. Every coat of paint shall be passed by the
Engineer-in-Charge before the next is laid on it. The finished surface
shall not show any rain marks, ridges, or dry patches of paints and no
puddies shall be left in the corners of panels and angle of moulding,

USE OF SAND PAPER

The surface shall be rubbed smooth with sand paper, first with coarse
grade and then finished with a medium grade paper. Sand papering must
be finished with the grain. When finished no scratches from the coarse
paper should show,

Betore priming coat is applied, the knotting shall be done by one of the
following metheds as directed by the Engineer-in-Charge.

a) Ordinary or size knotting = This shall be applied in two coats. The first
lo be made by grinding red |ead in water and mixing it with streng glue
size, used hot, The second coal shall be of red lead ground in linsead
oil and thinned with boiled linseed oil and turpentine.
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13.6.4.2

13.6.4.3

13.6.5

b} Lime knotting — Cover the knot with hot lime and leave for 24 hours
then scrap off and coal the surface with size knotting as above.

¢) Patent knotting — This consists of 2 coats of a varnish made by
dissolving shellac in methylated spirits of wine.

PAINTING WITH ENAMAL PAINT

Enamal paint shall conform to 1S 2933. Paint of approved brand, manufacturer
and colour only shall be used. The preparation of surface for painting etc all
shall be as in the case of other painting works above.

PAINTING WITH SYNTHETIC ENAMEL PAINT

Synthetic enamel paint shall conform to IS 2932 paint of approved brand,
manufacturer and colour only shall be used. Preparalion of surface shall
be similar to that for enamel painting. One coat of lhe specified ordinary
paint of shade suited lo the shade of top coat shall be applied and allowed
to dry ower night. It shall be rubbed next day with the finest grade of wet
abrasive paper to ensure a smooth and even surface, free from brush
marks and all loose particles dusted off. The top coat of synthetic enamel paint
of desired shade shall be applied after the under coat is thoroughly dry.
Additional finishing coat shall be applied if found necessary to ensure properly
uniform surface. All other details shall be generally as per that for enamel
painting.

PAINTING WITH ALUMINUM PAINT

The aluminium painting shall confarm to 1S 2339. Paint of approved brand and
manufacturer only shall be used. The paint comes in compact dual container
with the paste and medium separately which shall be mixed together to proper
consistency for use.

When applied for steel work, all rust and scale shall be removed by scrapping,
brushing with steel wire elc and smoothened with sand paper and thoroughly
cleaned of dust. Each coat of painting shall be allowed lo dry for atleast 24
hours and lightly rubbed down with fine grade sand paper and dusted off prior
fo next coat. The painl container should be frequently stired to avoid settling
of alumium paste. The paint shall be applied quickly otherwise it is difficult to
finish the surface.

PAINTING WITH ANTICORROSIVE BITUMASTIC PAINT

Ready mixed paint conforming to 1S 158 of approved brand and manufacturer
shall be used. It shall be black, lead free; acid; alkali; heatl water resistant. The
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drying time betwsen altemate courses shall not be less than 3 hours, All other
specifications shall be generally as per other painting works.

WASHABLE DISTEMPER

a) Washable distemper of approved make, colour and shade shall be used,
It shall conform to 15-427.

-

The surface to be distermpered shall be cleaned and all cracks,
holes and surface defects shall be repaired with gypsum and
allowed to set hard. All irreqularities shall be sand papered smooth
and wiped clean. The surface so prepared mus! be completely dry
and free from dust before distempenng is commenced. The priming
coat shall be applied over the completely dry surface in the manner
recommended by the makers in the case of patent dislempers.

b) WASHABLE OIL BOUND DISTEMPER

The specifications for this item shall be same as for washable distemper
except that washable oil bound distemper of the approved shade of
colour conforming to IS 428. This shall be used after applying priming
coat of petfying liquid or other primer as may be recommended by the
manufacturer of the distemper. Cement primer or distemper primer as
described, of the same manufacture as distemper, as described in the
items may also be adopted.

Only quantity of distemper required for days work shall be prepared. The
distemper and primer shall be brought by the contractor in sealed lins in
sufficient quantities al a time for the work and the same shall be kept in the
joint custody of the contractor and Engineer-in-Charge. The empty tins shall
not be remaved from the site of work till the painting work is completed,
consumption of painting material assessed, painting work passed by the EIC
and removal of empty tins permitted by Engineer-in-charge.

Pitling in plaster shall be made good with plaster of pairs mixed with colour to
be used. The surface to be rubbed down with fine grade sand paper and made
smooth of coat of distemper shall be applied over the patches. The palched
surface shall be allowed to dry thoroughly before regular coat of distemper is
applied.

If the wall surface plasler has not dried, completely, cement primer shall be
applied before distempering the wall. But if distempering is done after the wall
surface has dried completely, distemper primer shall be applied. Qil bound
distemper is not recommended to be applied with in six months of the completion
of the wall plaster. However newly plastered surface is required to be
disternpered before a period of six manths, it shall be given a coat of alkali
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resistant priming paint conforming to 1S 109 and allowed 1o dry for atleast 48
hours before distempering is commenced.

Unless otherwise stated for old works no primer coat is necessary

WHTE WASH / COLOUR WASH

The surface shall be prepared by removing all mortar droppings and foreign
matter and thoroughly cleaned with wire of fibre brush and other means as may
be ordered by the Engineer-in-charge to reproduce an approved clean and
even surface. All loose pieces and scales shall be scrapped off and holes
stopped wilh morar which shall be cured aflerwards.

On the surface so prepared, the white wash shall be laid, each coal shall be
laid on with a brush, The first stroke of the brush shall be from the top
downwards, another from bottom upwards over the first stroke, and similarly,
ane stroke from the right and another from the left over the first brush befare it
dries. This will form one coat. In all, three such coats of white wash shall be
applied. Each coal must be allowed to dry and shall be subjecl to inspection
belore the next coal is applied. When dry the surface shall show nao signs of
crackings. It shall present a smooth and unifarm finish free Irom brush marks
and it should not come off easily when rubbed with a finger.

Doors, windows, floors etc shall be protected from being splashed
upor, Splashing and droppings it any, shall be removed and the surface
cleaned.

COLOUR WASH

The base coat shall be a white wash as described above. The colour wash
shall be prepared by adding necessary colouring matter of approved make to
the white wash which has been strained. The colour shall be as approved by
Engineer-in-Charge.

The contents of the drum or tin shall be slirred well before use. Thinning of
paint shall not be permitted without the specific permission of the Engineer-
in-Charge.

WHITE WASH

While wash shall be prepared from fresh bumnt white lime stone or shell
lime. The lime shall be of C type as mentioned in 1S-712. The lime shall be
dissolved in a tub with sufficient quantity of water {about 4.5 litres / 1 kg of lime)
and the whole thoroughly mixed and stired until it attains the consistency
of thin cream. The wash shall be taken out in small quantities and strained
through a clean course cloth, Allemalively ready made whiting complying
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with 1S 63 may also be used. Clean gum dissolved in hol water shall then
be added in suitable proportion of 2 gm of gum to 1 cft of lime lo prevent the
white wash coming off easily when rubbed.

13.9 WALL PAINTING WITH PLASTIC EMULSION PAINT

Wall painting with plastic Emulsion paint on New work.

GENERAL

Plastic emulsion painis are not suitable for application on extemal wood and
iran surfaces and surlaces which are liable 1o heavy condensalion and are to
be used generally on masonry or plastered surfaces. Suitable primer as per
manufacturer shall be provided.

PAINT

Plastic emulsion paint of approved brand and manufacture and of the required
shade shall be sued.

PREPARATION OF SURFACE

The surlace shall be thoroughly cleaned of dust, old white or colour wash by
washing and scrubbing. The suriace shall then be allowed 1o dry for atieast
48 hours. It shall then be sand papered to give a smooth and even surface.
Any unevenness shall be made good by applying putty, made of plaster of
paris mixed with water on the entire surface including filing up the undulation
and then sand papering the same after it is dry.

APPLICATION
The number of coats shall be as stipulated in the item.
The paint will be applied in the usual manner with brush or roller.

The paint dries by evaporation of the water content and as seon as the water
has evaporated the film gets hard and the next coat can be applied. The time
ol drying varies from one hour on absorbent surfaces to 20 o 3 hours on non-
absorben! surfaces.

The thinning of emulsicn is to be done with water and not with turpentine.

Thinning with water will be particularly required for the undercoat which is
applied on the absorbenl surface. The guantity of thinner to be added shall be
as per manufacturer's instructions.

The surface on finishing shall present a flat velvety smooth finish. I necessary
mare coats will he applied till the surface presents a unilorm appearance.
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PRECAUTIONS

a)

b)

<)

dj

Qld brushes il there are to be used with emulsion paints, should
be completely dried of turpentine or oil paints by washing in warm soap
waler,

Brushes should be quickly washed In water immediately atter use and
kept immersed in water during break periods to prevent the paint from
hardening on the brush,

In the preparation of walls for plastic emulsion painting, no oil base putties
shall be used in filing cracks, holes efc.

Splashes on floors ete. shall be cleaned out without delays as they will be
difficult to remove after hardening.

Washing of surfaces treated with emulsion paints shall not be done within
3 to 4 weeks of application.

OTHER DETAILS

These shall be as per specification for “painting’ as far as they are appli\cable.
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CHAPTER 14
REPAIRS TO BUILDINGS

REPAIRS TO PLASTER

Repairs to plaster includes cutting the patch and preparing the wall surface with
respect ta patches of 2.50 square meltres and less in area. Plaslering in patches
over 2.5 square metres in area shall be considered as regular plastering and
shall be paid for accordingly.

SCAFFOLDING

Scatfolding as required for the proper execulion of the work shall be erected. If
work can be done safely with the ladder of jhoola with the approval of EIC in
writing, these will be permitted in place of scaffolding.

CUTTING

The morar of the patch, where the existing plaster has cracked, crumbled
or sounds hollow when genlly tapped on the surface shall be removed, The
patch shall be cut to & square or rectangular shape at position marked on
the wall as directed by the depamental staff. The edges shall be slightly
under cut to provide a neat joint.

PREPARATION OF SURFACE

The masonry joints which become exposed afterremoval of old plaster shall
be raked out to a minimum depth of 10mm in the case of brick work and 20mm
in the case of stone work. The raking shall be carried out uniformly with
a raking tool and not with a basull, and loose mortar dusted off. The surface
shall then be thoroughly washed wilh water, and kept wel till plastering is
commenced.

In case of concrete surfaces, the same shall be thoroughly scrubbed with wire
brushes after the plaster had been cul oul and pock marked. The surface shall
be washed and cleaned and kept wet till plastering is commenced.
APPLICATION OF PLASTER

Morar of specified mix with the specified sand shall be used. The method of
application shall be as described for single coat plaster work of the specified
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14.1.6

14.1.7

14.1.8

14.1.9

14.2

14.2.0

mix. The surface shall be finished even and fiush and matching with the old
surrounding plaster. All roundings necessary at junctions of walls ceilings etc.
shall be carried oul in a tidy manner specified.

All dismantled mortar etc. shall be disposed of as directed by the Engineer-
in-Charge.

PROTECTIVE MEASURE

Doors, windows, floors, arlicles of lumiture elc. and such other parts of the
building shall be protected from being splashed upon. Splashing and droppings
if any, shall be removed by the contractor al his own cost and the surface
cleaned. Damages, if any, to furniture of fittings and fixtures shall be recoverable
from the conlractor.

CURING
Curing shall be done as for plaster work wilth special reference 1o the particular
type of plaster mix as described under sub-head ‘finishing’.

FINISHING

Alter the plaster is thoroughly cured and dried the surface shall be finished with
white wasted or colour washed etc. to suit the existing finishing as required
unless specified otherwise.

MEASUREMENTS

Length and breadth shall be measured correct to a cm. The area shall be
calculated in square meter comect to two places of decimal. Patches below
0.05 square meter in area shall not be measured for payment.

Pre-measurements of the patches to be plastered shall be recorded after the oid
plaster has been cut and wall surface prepared.
RATE

The rate includes the cost of all the mailerials and labour involved in all
the operations described above Including lead for disposal of old dismantled
plaster.

MAKING OPENING IN THE MASONRY CONSTRUCTION AND FIXING
CHOWKHATS FOR DOORS, WINDOWS AND CLERESTORY WINDOWS

Before making opening it is necessary to examing that the wall exclusive of
opening is adequate to take the load coming on the structure. All the structural
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14211

14212

14.21.3

14.21.4

14.2.2

members supported on the walls which have direct bearing over the area in
which opening is to be made, shall be properly supported with props to relieve
the load from masonry wall till the lintel over the opening is strong enough
to take the load, Care should also be taken not to disturb the adjoining
masonry.

All Precautions as explained in Chapter 15 (Demalition and Dismantling) should
be followed in case of dismantling the external walls. The portion to be
dismantled may be clearly marked on both sides of the wall. Dismantiing shall
be carried out from top to bottom within the marked area. The sides of the
opening shall be as far as possible, parallel and perpendicular 1o the plane of
wall,

MAKING OPENING

The openings for fixing door/window frames shall be to the exlenl of
accommodating the holdfast. The holdfasts shall be fixed in cement concrete
1'3:6 (1 cement : 3 coarse sand | 6 stone aggregate 20mm nominal size) or in
masonry as required. Where only opening is to be made in the masonry,
the widih of the opening shall be such that the sides of the masonry can be
built true to line and plumb and such masonry buill shall conform to the
specifications of the particular type of masonry in which the opening Is
made with particular reference lo size of comer slones etc. In order to get
continuity with old masonry, proper key shall be provided. The height of the
opening shall be such that it can accommodate the required depth of the
RCG lintel also.

The sides of opening in masonry shall be cleaned of all dust, mortar, brick
bats. Loose stones, chips etc. and the surface left rough and thoroughly
wetted,

The lintel shall be invariably cas! first in the opening made for the purpose.
One side of the shuttering shall be kept open in the beginning till the concrete
is laid, The shuttering shall then be fixed for half of the opening and concreting
completed.

Curing of lintel cast shall be done for a minimum pericd of 7 days.

Precast RCC linlel or R.S. Joist may also be used when directed by the Engineer-
in-Charge,

FIXING CHOWKHATS

The sides of chowkhats of door, window or clerestory window abutting
against of to be embedded in masonry shall be painted with two coats of tar
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before being placed in position. The chowkhats shall then be inserted in position
with their hold fast bolted tight. The chowkhats shall then be adjusted to proper
line plumb and secured in position by temporary bracing which shall not be
disturbed or removed until the hold last are embedded in the mascnry and the
concrete block has set. The concrete to be used for embedding the hold fast
shall be cemant concrete 1:3:6 (1 cement : 3 coarse sand : 6 graded slone
aggregate of 20mm nominal size).

The minimum size of concrete block in which the hold fasts will be embedded
shall be 30 x 10 x 15 cm for 35 cm long hold fasts. The concrete of the block
shall completely fill the holes made in the masanry for the purpose The
chose cut in the floor shall be cul square and construction joint shall be provided
filled with cemenl concrete 1:2:4 (1 cement : 2 coarse sand : 4 graded stone
aggregate of 20mm nominal size) and rendered smoath at the top and finished
to match the existing type of floor.

14.2.3 FINISHING

14.2.3.1

14.2.32

14.2.4

14.2.5

After the surface of the sides of masonry opening and lintel are sufficiently dry
and sel, it shall be cleaned free of dus!, loose mortar elc. and wetted thoroughly.
it shall then be plastered or pointed as required flush with the surrounding
masonry work, Any other portion of the wall it damaged shall be finished in
similar manner al no extra cost.

After the cemen! plaster/pointing has been Ihoroughly cured and have dried
the surface shall be either white or colour washed/painted as required.
The surface of the wall which is spoiled due 1o splashing of mortar shall be
cleaned.

MEASUREMENTS

The opening made for doors, windows, clereslory windows shall be counted
by numbers separately

RATE

The rate shall apply irmespective of the size of the opening upte a maximum
area ol 3.75 square metres for doors, 2.50 square meters for windows and 1.20
square meters for clerestory windows. The rate is inclusive of labour and matenal
involved in all the operations described above.

Cost of Chowkhats, cost of CC blocks, cost of supplying the hold-fasts balts
cost of RCC lintel or R.S. Joist which shall be paid for separately unless
otherwise stipulaled.
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14.3

14.31

1432

1433

14.3.4

14.3.5

1436

14.3.7

14.3.8

REPAIRS / REPLACEMENT OF DOORS AND WINDOWS SHUTTERS

The damaged shutter shall be carefully examined by the Engineer-in-Charge ta
dacide whether enltire shutter along with panels and fittings is to be replaced or
only a part of the shulter is required to be replaced. Keeping in view the
condition and remaining life of the portions to be relained.

\f the entire shulter is to be replaced, the shutter in question should be
removed from the existing frame without damage to the frame and the hinges
and fittings should be remaved for reuse in the new shulter proposed to be
fined,

The new shutter shall be af the same class of timber as the dismantled
one unless otherwise decided by the Engineer-in-Charge. The specificalions
for manufacture and fixing of the mew shutter shall be as per that for new
work,

Al the time of fixing the shutter In the frame any minor adjustment required to
the rebates in the frame shall be attended to ensure proper fitting of the shutter
and fixing of hinges may be done with new wood screws in new locations.
Slightly away from the original location to ensure proper fixing of the hinges to
the frames.

Any old fitting of the dismantled door which are worn out or damaged may be
replaced with new one as directed by the Engineer-in-Charge.

When so directed by the Engineer-in-Charge only a portion of the shutter viz.
rails or styles may be replaced with new member of the same class of limber
with shape and size matching the portions retained. The dismantiing of the
member shall be done with care so that mortar or tennion of the existing membaer
is not damaged and the new member fixed carefully and properly as in the case
of new work,

MEASUREMENTS

Unless ctherwise specified Measuremenls shall be made for lolal replaced
shutler, if entire shutter has been replaced. If only paneling or part of paneling
has been replaced, measurements shall be made for the portion replaced. |f
styles and rails are only to be replaced, measurements shall be made for the
raplaced styles and rails.

RATE

The rate shall Include the cost of all operations mentioned above.
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14.4
14.4.1

14.4.2

14.4.3

NOTE:

14.4.4

RENEWING GLASS PANES WITH PUTTY AND NAILS
REMOVING BROKEN GLASS PANES

Q1d putty shall be raked out with hack knife. The brad (small nails without
head) and pieces of broken glass shall be removed from the rebates of the
sash bars. The pieces of glass panes as found useful shall be handed over lo
the Engineer-in-Charge of the work. Mo glass shall be inserted in frames until
they have been primed and prepared for painting so that the wood may not
draw oil out of putty.

GLASS PANES

The glass panes shall conform detailed specifications for the same.

FIXING

The glass panes shall be so cut that it fits slighlly loose in the frame. A thin
layer of Pulty conforming to 15:419 shall be prepared by mixing one part of
white lead with three parts of finely powdered chalk and then adding the
bolled linseed oil to the mixture lo form a stiff paste and adding varnish to the
paste @ 1ltr of varnish to 18kg of paste. The putty so prepared in the form of
a sliff paste shall be drawn aleng the inner edge of the rebate, tor bedding
the back of the glass panes. The glass pane shall then be put in position,
pressed home against the thin layer of the pulty, and secured in rebate by
new brads. The brads shall not be spaced more than 7.5cm from each
comer and not more than 15cm aparl. The putty shall then be applied in the
rebate uniformly, sloping from the inner edge of the repate. In doing this
carg shall be taken to keep the putly a little within the inner edge of the
rebate and surplus putty removed so that none of it is seen through the
glass from the inside. The putlty so filled in the rebates shall be leveled
smootk: and finished in a straight line. When dried the putty shall be covered
with a coal of paint of approved quality and shade 1o match the existing finish
of joinery work,

The glass panes shall be cleaned with melhylated spirit. All splashing
or droppings of washing and paints shall be removed. All rubbish and
unseiviceable materials shall be disposed off of the dumping ground.

Frosted glass panes should be replaced with frosted glass panes. These shall
be fixed with frosted face on the inside.
MEASUREMENTS

Length and breadth of glass panes shall be measured correct to a cm. The
area of the glass panes as fixed shall be calculated in square meter correct to
two places of decimal.
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14.4.5

145
14.51

14.5.2

14.5.3

14.5.4

RATE

The rate shall include the cost of labour and materials involved in all the
operations described above.

RENEWING GLASS PANES WITH WOODEN FILLETS

REMOVING BROKEN GLASS PANES

The Specifications shall be the same as in para 14.6.1 except the wooden
fillets including nails shall be taken out carefully,

GLAZING

The specifications for glass panes and their fixing shall be the same as given
in Chapter @ of Ihis bookiet. The fillet shall either be tixed fush or projected
uniformly to match with the existing work,

The new fillel provided shall be painted or linished otherwise to match with the
existing finish of the joinery work.

The glass panes shall be cleaned with methylated spirit of all soris of splashing
and droppings of wash and paints.

All rubbish and unserviceable materials shall be disposed off in the dumping
ground.

MEASUREMENTS

Length and breadih of glass panes shall be measured correct to a cm. The area
of the glass panes as lixed shall be calculated in square metre correct to two
places of decimal including necessary nails (brads).

The new wooden fillets fixed shall be measured in running meters correct 1o
acm.
RATE

The rales shall include the cost of labour and material involved in all the
operations described above extent that the cost of new wooden fillets used in
the wark and their finishing shall be paid for separately.

146 PROVIDING NEW WOODEN FILLETS

1461

The fillets shall be of wood as specified in the item of work. These shall be cul
and planed smeoth lo the required shape and dimensions.
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14.6.2

146.3

14.6.4

14.7
14.7.1

14.7.2

14.7.3

14.8
14.8.1

FIXING

The specifications for glass panes and their fixing shall be the same as that
for original work. The fillet shall sither be fixed flush or projected uniformly
to match the existing work.

The fillet shall be painted or finished otherwise to malch with the existing finish
of the joinery wark.

The glass panes shall be cleaned of all sorts of splashing and dropping of
wash and paints with mehtylated spirit.

MEASUREMENTS

The fillets shall be measured in running meters. The lengths shall be measured
correct 1o a cm,

RATE

The rate shall include the cost of all labour and materials invelved in all
the operations described above. The rate shall also include the cost of
removal of worn oul fillets, when these are met with in old work. The rate
shall vary according to the class of wood used.

RENEWAL OF OLD PUTTY OF GLASS PANES

The old putty shall be removed as specified in 14.4.1 and new putty lixed as
specified in 14.4.3,

MEASUREMENTS

The work shall be measured in running meters. The length along the rebate
shall be measured correct to a cm,

RATE

The rate shall include the cost of labour and materials involved in all the
operations describa above.

GUNITING TO DAMAGED RCC COLUMNS AND BEAMS

RCC columns and beams which have cracked or where reinforcements have
deteriorated shall be repalred by guniting. Where necessary centering for the
beams and slab and shoring for the columns in beth the planes shall be provided
before guniting Iz started.
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14.8.1.1

14.81.2

14813

14.8.1.4

14.8.2

14.8.21

14.8.22

14.83

Sequence of strangthening work shall be as under:

Strengthening of first floor beams and column from the footings upto the middle,
of the second storey.

Strangthening of beams of second floor and columns from the middle of secand
storey to middle of third storey.

Strengthening of beams of 39 floor and terrace beams and columns from the
middle of 3% slorey upto terrace level.

At least 7days strength shall be attained by the gunited beams befare any
load from top floor is transterred to the floor beams. The members which
are to be strangthened shall be relieved of the dead load. The repair work
shall be done from ground floor upward.

PREPARATION OF SURFACE

Before strengthening the struclural members by guniting the surace of the
existing members shall be prepared as under:

CONCRETE SURFACE

Any existing plaster on RCC work shall be removed and RCC surfaces shall
be roughened with footmarks at least 6mm deep at close intervals not mare
than 1em centers to form a bond for the cement gunite plaster. In case of
masanry walls, plaster, if any, shall be completely removed and joints raked
out to a depth of 20mm. Al eracks shall be opened out to maximum depth
possible in V shape and the surface shall be cleaned of all loose morar and
foreign matter.

REINFORCEMENT

The reinforcement bars shall be cleaned properly to remove all Ihe scales and
rust by wire brushing and by rubbing with emery paper. A coal of neatl cement
slurry shall be applied on the existing reinforcement after cleaning it as mentioned
above just before the guniting is done.

PLACING ADDITIONAL REINFORCEMENT

The additional reinforcement based on actual design shall be placed in
position by fixing it 10 the existing concrete by lastening with wires tied to
nalls driven Into the concrete and secured rigidly and supported so thal
reinforcement does nol get displaced when guniting is done. In any case clear
spacing between the reinforcement bars shall not be less than S0mm.
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14.8.4

14.8.5

14.8.6

14.8.7

14.9
14.9.1

14.9.2

14.9.3

14.9.4

PRECAUTION

Gunite shall be continuously Inspected to check the materials. Forms,
reinforcement running of equipment, application of guniting and curing. Any
datfective area found shall be removed and gol redone.

Gunite is a mixture of cement and sand deposited in the form of cement paster
ranging from 12 to 50 mm thick for walls and 100mm for floars ejected under
a pressure fo 2 to 3 kg/square cm from & machine called cement gun. The
cement and sand are mixed almost dry and screened through a sieve of specified
designation, and mixture is blown dry through a hose and water just sufficient
far the purpose ol hydration added at the nozzle. A separate hose camies the
water o the nozzle. Under a pressure of 1 1o 1.5kg/square cm unless otherwise
specified by the manufacturer of the gun and the nozzleman regulates the quantity
by means of a hand operated valve.

MEASUREMENTS

Breadth and length of face repaired/ gunited surface shall be measured
correct to @ om and area shall be calculated in sgm correct 1o two places of
decimal.

RATE

The rate shall include the cost of all operations, described above including the
cost of additional reinforcements described which shall be paid separately unless
otharwise specified.

REPAIR TO CEMENT CONCRETE FLOORING

The flooring to be raplaced should be dismantled carefully without damaging
the base and the dismanlled material disposed off as directed by the Engineer-
in-Charge.

The paneals of the flooring to be repaired shall be adjusted according to the
existing pattern and proper slope as per the existing floor slope shall be
maintained. No damage shall be done lo the exisling fleor panels. Edges of
the adjoining panels shall be repaired and strengthened and surface shall be
made smooth to get straight vertical joint.

The specification for concrete shall generally apply for flooring concrete
also.

Length and breadth shall be measured correct to a cm and its area as laid shail
be calculated in sgm correct to lwo places of decimal. Length and breadth shall
be measured before laying skirling dado or wall plaster. No deduction shall be
made nor extra paid for any opening in the floor of area upto 0.10 sgm.
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1495

14.10
14101

14102

14.10.3

14.104

14.10.5

14.10.6

1411
14111

14112

14113

14,114

The rate shall include the work of dismantling the existing flooring unless
otherwise specified.

REPAIRS TO CEMENT CONCRETE FLOORING (OF RED OXIDE OF IRON)

The fiooring to be replaced should be dismantied carefully without damaging
the base and the dismantled material disposed off as directed by the Engineer-
in-Charge.

The panels of the flcoring to be repaired shall be adjusted according fo the
existing pattern and proper slope as per existing floor shall be maintained,
edges of the adjoining panels shall be repaired and strengthened and surface
shall be made smooth to get straight vertical joints.

It directed, for ensuring that the repaired floor matches with existing flooring
sample of coment concrete llooring shall be prepared and got approved from
the Engineer-in-Charge before laying the cement concrete fiooring.

The specification given for original concrete flooring shall generally apply for
repairs also.

Length and breadth shall beé measured correct 16 a em and its area laid shall
be calculated sqm correct 1o two places of decimal, length and breadth shall be
measured before laying skifing, dado or wall plaster. No deduction shall be
made nor extra paid for any opening in the floor of area upto 0.10 sgm.

The rate shall include the work of dismantiing the existing flogring unless
otharwise specified.

REPAIRS TO TERRAZZO (MARBLE CHIPS) FLOORING LAID IN SITU

The flooring to be replaced should be dismantled carefully without damage to
the base and dismantled materials disposed off as directed by the Engineer-in-
Charge.

The Panels of the flooring to be repaired shall be adjusted according to the
existing pattern and proper slope as per existing floor shall be maintained.
Edges of the adjoining panels shall be repaired and strengthened and surface
shall be made smooth to get straight vertical joints.

Samples of terrazzo (marble chips) flooring confarming to shade texture and
pattern of the exisling flooring shall be prepared and gol approved from the
Engineer-in-Charge before commencing the work.

Cement slurry shall be applied to the edge of existing flooring before fixing of
glass strips.



14.11.5

14.11.6

14117

14118

14.12

14.12.1

14.12.2

14123

14.12.4

14.12.5

14.12.6

14,13
14.13.1

Terrazzo tile flooring shall be laid higher than the level of existing flooring to
make allowance for rubbing and polishing.

The specification given for cast in situ terrazzo flooring shall generally
apply.

MEASUREMENTS

Measurements shall be made for the surface area of floor repaired longitudinat
measurement shall be made correct lo cm and area is sqgmt to two decimal
digits.

Unless otherwise specified the rate shall include all labour and material
charges.
REPAIR TO TERRAZZO TILE FLOORING

The flooring to be replaced should be dismantled carefully without damage
to the base and the dismantled materials disposed off as directed by the
Engineer-in-Charge.

The palches of terrazzo tile flooring to be repaired shall be adjusted
according to the existing pattern and proper slope as per existing floor shall
be maintained.

Samples of terrazzo tile shall be got approved from Engineer-in-Charge before
the start of the work to match the shade texture and pattern of the existing
terrazzo ftile flooring.

The specifications for terrazzo tile flooring shall generally apply.

MEASUREMENTS

Measurements shall be made for the area more than 0.40 sqm as per original
terrazzo flooring work and shall be measured in number for the area equal to
or less than 0.40 sgmt.

Specified in work order the rate shall include the work of dismantling the
existing flooring in addition to what is specified unless otherwise specified.
REPAIRS TO TERRAZZO TILES/ GLAZED TILE WORK IN DADO

The portion of dado lo be replaces should be dismantled carefully without damage
to the base and the dismantied materials disposed off as directed by the
Engineer-in-Charge.
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14132

14133

14134

14,135

14.14
14.14.0

14.14.1

Samples of terrazzo tile/glazed tile matching the existing tiles in dado in
respect of texture shade size and pattern may be got approved by the Engineer-
in-Charge before starting the work.

The specilication for terrazzo ties and glazed lile warks in dado shall generally
apply.
MEASUREMENTS

Measurements shall be done as per that for original dado work for lhe area
more than 0.40 sgmir and will be measured in number for the area equal 1o or
less than 0.40 sqgmir unless otherwise specified.

The rate shall include the work of dismantling the existing dade and dispesal
of the dismantled material in addition to what is specified unless olherwise
specified,

PRECAUTIONS TO PREVENT CRACKS IN BUILDINGS

In order to minimise cracks in building the following measures shall be adopted
subject to the approval of the Enginearin-Charge.

Cracks in General.

14.14.1.1 Masonry work shall be proceeded systematically and uniformly at all levels,

14.14.1.2The plaster work in wall shall be deferred as much as possible so as to let

shrinkage in RCC and masonry take place before plastering.

14.14 1.3 Where required as per working drawings 12mm wide gap shall be provided and

filled with impregnated fiber base or biluminous filler as specified when two
slabs butt against each other and bear on an internal wall. Such expansion
joints should always be provided at ridges (and not in valleys).

14.14.1.4 Celling plaster shall be done first and then the wall plaster. When the ceiling

plaster is done, it shall be finished with a chamfered edge at an angle at its
junction with the wall at bearings with a trowel while the plaster is still green.
Similarly when the wall plaster is being done, il shall be kept separate from the
ceiling plaster by a thin straight groove drawn with a trowel at an angle with the
wall, while the plaster is still green.

14.14.1.5RCC or plain cement concrete 1:2:4 bed plate with smooth surlace and a thick

coatl of lime wash or kraft paper shall be provided under the beams. The
plaster of wall and the bed plate kepl separaled from that of the beam., Minimum
thickness of bed plate shall be 10cm and that of plain concrete 20 cm.
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14.14.2

Horizental crack in masonry & plaster.
(i) Al floor or roof slab level.

(i} At junction of sun shade and wall,

14.14.2.1 A smooth bearing for RCC slabs and beams on the wall with 6mm cement

14.14.3

plaster 1:3 (1 cement : 3 fine sand), finished with a floating coat of neal cement
shall be provided and then finished with a thick coat of lime wash or craft paper.
The sides of top of slabs and beams in conlact with walls shall be painted with
thick coat of hot bitumen.

TRANSVERSE CRACKS IN RCC SLAB OF SUN-SHADES, VERANDAHS
AND ROOMS

Expansion joints shall be allowed al 5 to & mirs intervals in case of sun
shades 12 to 15mirs in case of covered verandah slabs and 12 to 15 mir in
case of slab confinuous over rooms in a row of quarters. To prevent cracks
in the masonry below or above the expansion joints, the following measures
shall be taken.

14.14.3.15UN SHADES

In this case, the expansion joints shall not extend to the portion embedded
in masenry but shall starl from Scm from the face of the wall and the
distribution reinforcement in the embedded portion and in the Scm portian of the
chajja slab where there is no expansion joint, shall be increased to 40%
of main reinforcement. The gap of the expansion joint in the projected portion
shall not be filled with any materials.

14.143.2VERANDAH SLAB

In this case, the expansion joint shall be neal butl joint which shall be finished
straight.  The joint shall be carried right through the porlion embedded in the
masonry also. |l is desirable lo provide a vertical butt joint in the masonry
supporting the verandah slab al the expansion joints right from plinth leval.
Where this is not possible ACC or plain cement concrate bed plates shall be
provided on the bearing. To prevent cracks in the masonry above, the longitudinal
wall shall also have a bull joint with gap running in the same vertical plane as
the jeint in the slab. The gap in lhe case of roof slabs can be sealed by
aluminum cradies as shown in drawings.

14.14.3.3ROOM SLABS

In load bearing struclures expansion joint in room slabs shall be similar to that
in verandah slabs. Where slab is combined with T-beams, the expansion joint
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shall be provided by substitution one of the T-beams, with rectangular beam
and slabs.

14.14.3.4In RCC framed structure, the expansion joint is generally provided in conjunction
with twin beams and twin columns. The expansion joint shall be provided wilh
aluminum cradle and its top filed with bituminous material. The underside of
the beam shall be provided with sheet of asbestos or any other suitable materials,
which shall be fixed on one side and shall be free lo move on the other side
within oval shaped holes, in case of twin-columns, the expansion jeint is similarly
covered on the inside and oultside.

If not specified the gap between the twin columns and the gap below aluminum
cradle twin beams need not be filled. Howaever before, the joinls are covered
on the outside with asbestos ar other suitable material as specified, the gap
should be cleaned thoroughly of all rubbish or mortar dropping etc., in case of
larger expansion joints (Generally mare than 10 cm).

In case of gap between Lhe twin columns and gap below aluminum (cradle) in
twin beams may be filled up with impregnated fiber board or any approved filler

in all the floors so that rubbish or moriar droppings etc., may not enter into the:
expansion joints.

1 R e R
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15,119

15112

15.1.1.3

15114

15.1.1.5

151.1.6

CHAPTER 15
DISMANTLING AND DEMOLITION

TERMINOLOGY
{A) DISMANTLING

The term ‘Demolition’ implies breaking up. This shall consist of demolishing
whole or part of work including all relevant terms as specified or shown on the
drawings.

GENERAL
This chapler relates 1o building only,

All materials obtained from dismantiing or demalition shall be the property of
the Government unless otherwise specified and shall be kepl in safe custody
until they are handed over 1o the Engineer-in-Charge.

Due care shall be taken to maintain the safety measures prescribed in 15:4130
and CED construction safety manual of CED /DOS.

Necessary propping, shoring and or under pinning shall be provided to
ensure the salely of the adjoining work or properly before dismantling
and demolishing is taken up and the work shall be carried out in such a
way that no damage is caused to the adjoining work or property, Wherever
specified, temporary enclosures or partitions shall also be provided, as diracted
by the Engineer-in-charge.

Necessary precautions shall be taken to keep down the dusl nuisance to the
minimum.

All materials which are likely to be damaged by dropping from a height or
by demoilshing roofs, masonry etc shall be carefully removed lirst. The
dismantled articles shall be removed manually or otherwise, lowered io the
ground (and not thrown} and then properly stacked as directed by the Engineer-
in-Charge.

Any serviceable material, oblained during dismantling or demoiition, shall be
separated out and stacked properly as directed by the Engineer-in-Charge within
a lead of 50 metres. All unserviceable materials rubbish efc shall be disposed
off as directed by the Engineer-in-Charge.
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15147

15.1.2
15121

15.1.22

15:1:2.3

165124

15.1.3

15.2
15.2.1

15.2.2

1623

The contractor shall maintain / disconnect existing services, whether temporary
or permanent, whera required by the Engineer-in-Charge.
MEASUREMENTS

All work shall be measured net in the decimal system, as fixed in its place,
subject to the following limits, unless otherwise stated harewith.

a) Dimensions shall be measured correct to a cm
b) Areas shall be worked oul in sgm correct to two places of decimal

¢} Cubical contents shall be worked out to the nearest 0.01 cum

Measurements of all work except hidden work shall be taken before demolition
ar dismantling and no allewance for increase in bulk shall be allowed.

Specifications for deduction for voids, openings etc shall be on the same basis
as that adopted for new construction of work.

Work executed in the following conditions shall be measured separately
a)  Work in or under water and / or liquid mud.

b} Work in ar under foul position,

RATES

The rate shall include lhe cost of all labour invelved and toals used in
demolishing and dismantling including scaffolding. The rate shall also include
the charges for separating ou! and stacking the serviceable material
properly and disposing of unserviceable materials with in a distance of 50
meters  The rate shall also include for temparary shoring for the safety of
portions not required to be pulled down or of adjoining properly, and providing
temporary enclosures or partitions, where considered necessary.

ROOFS

Roofs covering generally including battens bearding, mats, bamboo jaffari
or other subsidiary suppors shall be measured in square metres except lead
sheet roof covering which shall be measured in guintals (15.2.3) and stone slab
roof covering which shall be measured in cubic metres.

R B or R C C roofs shall be measured as specified in 15.7
Supporting members, such as rafters, purlins, beams, joisls, trusses elc.
Wherte of wood shall be measured in cubic metres and steel or fron sections in

quintals.
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153

1531

15.3.2

15.5

15.6
15.6.1

15.6.2

15.6.3

1564

156.5

CEILING
The stripping of ceilings shall be measured in square metres,

Dismantling of supporting joists, beams, etc shall be measured in cubic metres
or in quintals as specified in 15.2.3.

Height above floor level, if it exceeds 3.5m shall be paid for separately. unless
clherwise specified.

FLOORING AND PAVINGS

Dismantling of fioors {except concrete and brick floors) shall be measured
in square metres, stating the thickness. Supports such as joints, beams etc,,
it any shall be measured as per 15.2.3. Concrete and brick paving shall be
measured as per 15.5,

CONCRETE AND BRICK ROOFS AND SUSPENDED FLOORS

Demolition of floers and roofs of concrete or brick shall be measured in cubic
meters. Beams cantilevers or other subsidiary supporis of similar materials,
shall be included in the item. In measuring thickness of roofs provided with
water proofing treatments with bitumen felts, the thickness of waler proofing
treatment shall be ignored.

WALLS AND PIERS

Taking down walls and independent piers or columns of brick, slone or concrele
shall be measured in cubic metres. All copings, corbels comices and other
projections shall be included with the wall measurements.

In measuring thickness of plastered walls, the thickness of plastar shall be
ignared.

Ashlar face stones, dressed slone work, precast concrete aricles, etc if required
to be taken down intact shall be so stated and measured separately in cubic
melres.

Cleaning bricks stacking or measurements including all exira handling and
removal and disposing off the rubbish as stated shall be anumerated in thousand
of cleaned bricks.

Cleaning stone obtained from demalished / dismantling stone masonry of any
description including ashlar facing dressed stone work, stone slabs or flagging
and precast concrete blocks including all extra handling and disposing off the
rubbish as stated shall be measured In cubic metres of cieaned siane.

Honey comb works or cavity walls of bricks stons or concrete shall be measured
as solid.
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15.8

15.9

15.10
15.10.1

15.10.2

15.10.3

15.10.4

15.11

REINFORCED CONCRETE AND BRICK WORK

Reinforced concrete structures and reinforced brick roofs and walls shall be
measured in cubic metres and if reinforcernent is required o be salvaged, it
shall be so stated.

Where reinforcement is required to be separaled, scrapped and cleaned, the
wark shall be measured saparately in quinlal of salvaged steel.

PARTITIONS, TRELLIS WORK ETC.

Paditions or light walls, of lath and plaster, trellis work, expanded metal, thin
concrete of terracolta siabs and other similar matedals including frame work if
any shall be measured in square metres stating the over all thickness.

WOOD WORK

All wood work including karries average 40 sq ¢m or over in section, shall be
measured in cubic melres, while that under 40 sq cm in section, in running
meters. Ballies shall be measured in running metres,

Boarding including wooden chajjas and sun shades along with supports shall
be measured in square metres in its plane.

STEEL AND IRON WORK

All steel and ironwork shall be measured in quintals. The weight shall be
computed from standard tables unless the actual weight can readily be
determinad.

Riveted work, where rivets are required 1o be re-erected shall be measured
separately,
Marking of slructural steel raquired to be re-erected shall be measured
separately,

In framed sieel items, the weight of any cowvering material or filing such as iron
sheets and expanded metal shall be included in the weight or the main aricle
unless such covering is not ordered to be taken out separately

DOORS AND WINDOWS

Dismantling of doors, windows, clerestory windows, venlilators etc. (wood or
metal) whether done separately or along with remaval of wall by making recess
in the wall shall be enumerated. Those exceeding 3 sqm each in area shall
be measured separately unlass otherwise specified. The iterm shall include
removal of chowkhatas architraves, hold fasts and other attachments.

If only shutters are 10 be taken out is shall be measured separately.
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15.12
15.12.1

15122

15.12.3
i5.124

15.12.5

15.12.6

15.13

15.14

15.15
15.15.1
15.15.2

15.15.3

PIPES AND SEWER LINES

Water pipe lines including rain water pipes with clamps and specials, sewer
lines (salt glazed ware or concrete) etc shall be described by their diameter
and length measured in running metres inclusive of joints.

If the joints, special and fittings elc are required to be separated, it shall be so
stated and enumerated.

Pucca drains shall be measured under relevant items.
Valve cistern, public fountain platform, fire hydrants, etc shall be enumerated.

Manholes and inspection chambers shall be enumerated stating the size and
depth of manhole/ inspection chamber. They shall be classified into different
groups depending upon the depth, in unit of half and one metre depth. The
depth of the manhale shall be the distance between the top of manhole cover
and invert level of the drain.

Ventilating shafts, gully traps, flushing cisterns and other appurtenant iterms of
work shall be enumerated,

FENCING WIRE MESH

Wire mesh fencing of any type with frame shall be measured in square
metres,

GLAZING

Taking out any poition of serviceable glass except polished plate, from old
sashes, skylights, ete (any thickness, weight or size) raking out old pulty etc
shall be measured in square metres.

Irregular or circular panes shall be measured as rectangle or sguare
enveloping the same. The width and height being measured correct to the
nearest 0.5 cm.

ROAD WORK

Different type of road surfaces shall be measured separately.

Road surfaces metalling or soling (base) shall be measured in square
metres.

Concrete paving shall be measured as in 155 or 15.7 as the case may
be.

2 R T
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CHAPTER 16

MISCELLANEOUS BUILDING WORKS

161 DAMP-PROQFING BASEMENTS, SUMPS AND RESERVOIRS
16.1.1 DAMP-PROOFING EXISTING STRUCTURES

Damp poot coursing shall be so designed that it shall be capable of withstanding
the penetration of moisture and waler frem an external source at or below ground
level or from one part of building or structure to another. Where there is pressure
from sub-soil water the treatment should be strengthened by structural layers
capable of withstanding the same.

Damp proofing shall be laid in such a way as to ensure an effective barrier
against dampness all over. For this purpose the damp-proof course shall be
continuous throughout and the overlapping of joints of felts, wherever they occur,
shall be perfectly made.

(A) DAMP PROOF TREATMENT

The damp proofing shall consist of seven course treatment as given in the
description of the item each layer of bending and self linished bilurnen fell
counted as a course individually.

A seven course treatment shall consist of the foliowing layers:

An initial trealment of primer of a bituminous solutions consistency applied
10 the dry and cleaned wall and/or fioor surface including grouting of cracks
to assist adhesion of bonding materials 1o the same, in suitable guantities
subject to a minimum of 0.25 litre/m? depending on the condition and nature
of the surface.

(i)
(ii)

(i)
(v}
)

au

The first course of binding material applied hot at 1.6 kg/m*.

Second course of self finished bitumen felt of specified brand and
manufacture conforming lo the type and grade given in the description
of the item.

Third course of bonding material at 1.6 kg/m?.
Fourth course of self finished bitumen felt,

Fifth course of bonding matenal at 1.6 kg/m®,
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(B)

(vi) Sixth course of self finished bilumen felt and
(vii) Seventh and final course of bonding material at 1.6 kg/m®.

The primer applied before the first course of bonding material shall not
count against the number of courses specified but shall invariably be carried
out as part of the damp-proofing treatment.

MATERIALS
PRIMARY COAT

Primer for water proofing (Fell course) shall consist of a liquid bitumen of
low viscocity and shall be capable of penefrating a prepared surface
on applicalion. Primer shall conform to the requirements of 15:3384
specification for bitumen primer for use In water proofing and shall be of
grade B85/25.

BONDING MATERIALS

This shall comprise of blown type petroleum bitumen conforming to
15:702. Suitable blown type petroleum bitumen is of approved quality of 1S
grade 85/25.

Where bonding materials are proposed to be supplied by tha contractor
they shall conform in all respect to the specilications in the preceding
para.

SELF FINISHED FELT

The self finished felts to be used shall be of the brand and manufacture
canforming to the type and grade given in the description of the item for
the several layers unless otherwise specified. Felts of type 3 (grade
1 or 2) which are hessian base fells, be used.

The felts shall conform in all respects lo 1S:1322 “Bitumen falls for water
preofing and damp proofing”.

PRIMER

After grouting the cracks if any, the primer shall be brushed over the clean
dried surface belore bonding materials is applied. The primer shall be
applied at a minimum rate of 0.25 litre/m?,

BONDING MATERIAL

Bitumen bonding material shall be heated to the working temperature
specified by the bitumen manufacturers, and conveyed in buckels or

292



pouring cans in weighed guantities. Working temperature for blown
type petroleum bitumen of I.S. grade 85/25 is 180" C which shall be
maintained.

OPERATION OF LYING

Where damp-proofing is done on ouler face of wall, the laying shall
commence on the floor and shall be compleled before treatment is
applied on the vertical surface of the wall.

When damp-proofing is to be done on the inner face of walls as in case
of existing structures, each layer of felt shall be taken along the wall surlace
in continuation of the floor treatment before the next layer of felt is laid and
bonded on the floor.

ACTUAL LAYING OF FELT

The felt shall be cut to the required length, brushed clean of dusting
material and laid out flat on the floor surface to eliminate curls and
subsequent stretching.  The fell shall not be laid in single pieces of very
long lengths as they are likely to shrink; & 1o Bm are suitable lengths.
The surface shall be thoroughly cleaned, dried and primed and the
fillets al junctions if any, protected by felt strips before the fell trealment is
begun.

Care shall be taken to keep the site free of water by pumping out etc. il
such time the damp-proof course and structural slab is completed.

Each length of felt shall be spread in position and rolied back lor a distance
of half of its length. The hot bonding material at the rate of 1.6kg/m* be
spread across the primed surface to the full widih of the rolled felt, as the
latter is steadily unrolled and pressed down. The spreading of bitumen
shall be so regulated that the correct weight of bonding material per unit
area is spread uniformly over the surface. Excess bonding material that
gets squeezed out at the ends shall be leveled up as laying proceeds.
When first half of the strip of felt has been bonded to the horizontal surace,
the other half shall be rolled up and then unrolled on to the hot bonding
material in the same way. Each strip shall overlap the adjacent one by
atleast ten cm at the edges and ends. All averlaps shall be firmly bonded
with bitumen streaks and tailings of bitumen near the edges of laps shall
be leveled up by healing the overlaps with a blow-lamp and leveling done
to avoid the unevenness.

Subsequent layers of bonding materials or bitumen fells shall be laid in the
same manner as already described, taking care (hal laps in the fell are
staggered from those in the layers below.
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16.2
16.2.1

16.2.2

After the damp-proof treatment of the floor has been laid, it shall be paved
with ona layer 1st class brick laid in cement mortar or as specified, to
protect the surface Irom being punctured. Such protective course shall be
paid for separately unless otherwise spocified.

(d

The treatment of wall and other vertical suriaces shall then be takan up.
The felt shall be cul to the required length (from floor upto tucking graove
including aver laps) brushed clean of dusting materials, laid out flat on the
floor, leveled and then rolled up, The roll of felt shall be held at fioor level
and then gradually unrolled up the wall face, as hot bitumen at the rat of
1.6 kg/m? is being pored between the roll and the wall face, and the felt
pressed with circular wooden roller etc. The squeezed bonding material
and overlaps shall be treated as specified for the flooring. In case bitumen
felt does nal adhere to the wall surface properly, initially support may be
given by nailing the felt to the wall,

The ends of the fell shall be properly extended to the full length of the
lucking grooves.

After completing the required number of courses these shall be protectad
by walls of specified types and sizes which shall be built in cement morar
upto the tap of the treatment, abutting against the treatment. The gap in
between these shall be grouted with cement so as to ensure that no air is
tapped between the damp proof course and wall,

(8) In case of deep basement sumps, it shall be convenient to apply damp-
proof coursing on the outside of the walls in stages of convenient heights
and complele conslruction of walls, water proofing Ireatment, protectiva walls,
floor and back filing of earth progressively. This will enable removal of
shuttering earlier and shall arrest tendency of slipping down of damp prool
coursing.

CEMENT CONCRETE PLINTH PROTECTION

Flinth protection shall be provided, as specified to required width. It comprises
specified thickness of cement concrete 1:3:6 PC (1 cement . 3 coarse sand:
6 graded stone aggregate 20 mm nominal size) over PCC 1:5:10 bed of
specified thickness. Plinth protection shall be laid with a minimum cutward
slope of 1 in 50. The sub grade for plinth protection shall be prepared to
required slope, watered, properly & consolidated.

Cement conerete 1:3:6 (1 cement : 3 coarse sand * 6 graded stone aggregate
20 mm neminal size as detailed in the item) of specified thickness shall be laid
in one operation. The outer edge shall be bent to 90° with full thickness and
shall extend at least 20cm or as shown in the working drawing below ground
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16.2.3

16.2.4

16.2.6

163
16.3.1

16.3.2

for protection against erosion and at wall edges lhere shall be coving
petween vertical and horizontal surfaces with a groove separating coving and
external wall plaster. The top of the plinth protection finished with only
wooden floats. The concrete surface shall not be finished with morar. The
length of any panel shall not be more than 3 sg mt. Each panal shall be
separated by grooves of 10mm depth for a depth of 1/3 of thickness of pavement
or 40mm which ever is more. The groove shall be filled with approved hot
poured sealing compound conforming to grade A or B of 15:1834. The concrete
to be adequately cansolidated top finished with broom finish with marking
parallel 1o slope of top finish to facilitate easy draining of rain water. The
grooves / panel |oints al turning locations of plinth protection shall be always
in line with the adjoining walls and shall not be diagonal to plinth
protection quadrilateral as it creales weak concrete at outer cormer of the
quadrilateral.

CURING

Curing shall be as specified under chapter 4 (concrete works).

MEASUREMENT

The linear dimensions shall be measured comect to ¢m including depth and
guantity in cubic meter correct to two decimal places. No deductions shall be
made nor extra paid for any opening upto 0.1sq m.

RATE

The rale shall include cost of all materials, labour involved in the aperations
described above.

PROVIDING AND FIXING ALUMINIUM STRIP EDGING TO STAIRS
ALUMINIUM SECTIONS

Size and shape of aluminium sections shall be as specified in the relevant
items of work/drawings.

FIXING

A Suitable recess shall be provided in the step, both in tread and riser portions,
ta receive the step edging so that, after fixing, the top surface of the edging and
the top surface of the tread shall be perfectly in one level. Similarly the outer
of the vertical leg of the edging shall be flush with the finished surface of the
nser.

In cases where the finish over the risers and treads consists of plain cement
flooring and cement / lime cement mortar respectively, the edging shall be fixed
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16.4

16.5

16.6

after the flooring/plastering are completed. Where the finish consist of marble
chip flooring, marble chips plastering, the edging shall be fixed after the polishing
of the floaring / plastering.

The recess shall be thoroughly cleaned of all loose material, mortar drippings
etc. before fixing the edging. The surface of the recess shall be given a coat
of cement slurry and thin layer of cement mortar 1:3 (1 cement :3 coarse sand).
Holes shall be drilled in the leg of the edging coming on the Iread lo receive
the screw of specified size. The edging shall be kepl in position, tapped gently
to make it sit firmly on the mortar bedding and then fixed in position with
necessary 25 mm size wood screw. Each edging shall be in one piece only.
Alter the work is completed and the moriar has set, no hollow sound shall
be given when the edging tapped. Any edging giving holiow sound shall be
taken out and refixed properly. Wooden plugs of suitable size at approximately
20mm apart shall be fixed at desired level during laying of cement concrete in
steps for fixing the edging. The fixing may be done using raw! plugs/detefix
alsa, instead of wooden plugs.

SHELVES

The plank for the shelves shall be planned on all taces and edges. These
shall be supported on the angle irons which shall be buill in the walls al
least 15cm. deep in cement concrete 1:3:6 using stone aggregate 20mm
nominal size when the shelves are uplo 30cm. Width, the supporis shall
be spaced not more than 75cm. apart. When the shelves are wider, this
spacing shall be suitably decreased as directed by the Engineer-in-Charge.
The shelves shall be grooved lo rest squarely on the supports to which these
shall be fixed with iron, wood screws from below. The finished work with a
tolerance of £ 1mm in thickness and £ 2mm in widih may be allowed.

PELMETS

Sides, front and top of the pelmet shall be 12mm planks or boards of spacified
width unless otherwise specified. These shall project from wall face by 15cm.
or as specified and shall be securely fixed to wall with wood screws by means
of wooden plugs and 10ecm x 25 x 3mm MS flal bend in the form of an angle
or any other device indicated in the drawing and approved by Engineer-in-
Charge. The pelmets shall be provided with curtain rods and brackets or curtain
rails with rollers, stop ends and brackels as specified. Intermediale wooden
brackets shall be provided, if the tength of peimet exceeds 1.5 metres,

MS BARS AND MS GRILLS

MS bars and MS grills shall be as per detailed drawing or as direcied by the
Engineer-in-Charge.



16.8

16.8.1

FIXING

For MS bars to be fized in wooden frames of windows etc. through holes
shall be drilled in one frame, and in the other frame, holes shall be drilled
5 cm. deep. The bars shall be passed into the frame from one side and
these shall be of the correct length to it in at one end and to flush with out
side of the frame at the other end. Where there are MS flats provided along
with the bars, these shall be fixed at the ends of the wooden frame with
wood screws. Holes for passing MS bars shall be punched in the flats at
proper position, The grills shall be fabricated as per design and fixed o the
frame by round headed bolts and nuts in new work and by wood screws in the
old work.

EXPANDED METAL, HARD DRAWN STEEL WIRE FABRIC AND WIRE
GAUZE

These shall be fixed as detalled in the drawing. These shall be free from rust
and other defects.

EXPANDED METAL

Thiz shall be in the form of rhombus unless otherwise specified with its opening
diagonal 20 x 60 mm and stands 3.25mm wide and 1.6mm thick weighing not
less than 4.078 kg/m?.

WELDED STEEL DRAWN WIRE FABRIC

This shall have rectangular mesh 75 x 25mm size and its weight shall be not
less than 7.75 kg/m® unless otherwise specified.

WIRE GAUZE

This shall, unless otherwise specified shall be galvanized MS wire and of
IS gauge designation 85 wilh wire diameter 0.56mm and 140 G wiih dia of
0.71mm.

FIXING

Urnless otherwise specified the Expanded metal, Hard drawn steel wire
fabric and Wire gauze shall be fixed as below. They shall be in one piece to
\he size of frame {out to out). Expanded metal and hard drawn steel wire
fabric shall be fixed on 1o the frame with staples over which wooden beading
80 x 20 mm shall be fixed with wood screws. Wire gauze shall be turned
back at 180° lo the full width of frame and fixed tighl with blue tacks, over
which wooden beading of 62 x 19 mm shall be fixed with wood screws unless
otherwise specified.
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16.9

ALLUMINIUM DOORS AND COMPOSITE UNITS OF DOORS AND FIXED
GAZING FRAMES AND DOUBLE GLAZED PARTITION

MATERIALS

All the frames work shall be large range extruded INDAL or equivalent
aluminium sections structurally sound and rigid.

For aluminium doors and wall-glazing frames, the best material as of date is
the treatable alloy HE9-WP. This alloy corresponds to INDAL 50 produced by
M/s Indian Aluminium Co. The main alloying elements in this alloy
are magnesium (0.4 to 0.9%) and silicon (0.3 to 0.7%). The symbaol HE is the
alloy designation denotes that heat treatable extruded.

The Mechanical strength of the alloy greatly improves with heat-treatment
water quenching from a selected temperature and cooling it at a lower
temperature in order to obtain the full benefit of precipitation hardening by
Mg, Si.

DIMENSIONS

All the doors windows, and composite units shall be made lo suit the
exact dimensions of respective openings, measurements which shall be
checked at site before manufacture. The contractor shall produce, shop
drawings showing various sections and systems of operation for the approval
of Engineer In-Charge before starting manufacturing.

WORKMANSHIP

Corners of door, window, composite units shall be accurately mitred, jointed
and fitted to produce flush joints and welded along the concealed line of
connections. All welding shall be on the unexposed sides in order to prevent
pitting, discolouration and other surface imperfections after finishing. The weld
shall thoroughly penetrate the metal, resulting in complete fusion between
the frames, corners developed by external tie rods andfor superficial surfaces
welding shall not be permitted. All welded joints shall be electricaily flash
welded. Al cut-outs, recesses, morlising or milling operations required for
hardware shall be accurately made and reinforced with backing plates as
required lo ensure adequate strength of connections.

Mo field fabrication of frame shall be permitted.

Screws, nuts, washers, bolts, lugs wherever necessary shall be of steel with
cadimium plating and as directed by Enginger-in-Charge.

FINISH

The finish of all the members shall be dull matt anodized of approved colour.
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16.10

ANODIZING

It is necessary to anodize the sections for protection against corrosion especially
in marine atmospheres. A relatively thick anodic coating of 25 microns from a
sulphurie acid bath will improve its corrosion resistance. Further, the anodized
seclions should be double sealed or in the altemalive sealed by exposure fo
steam. This trealment assists in closing the pores in the oxide layer. Double
sealing involves a preseal in allayla polylhylene glycol or in a salution of nickel
acetale and last seal in sodium dichromate selution.

LOCKING ARRANGEMENTS

All doors shall have concealed locking arrangements, push plate cum
handle on the lines as indicated. The doors shall have double action
floor springs with oil check wherever indicated in the schedule of quantilies/
drawings.

RATES

The rales quoted shall be inclusive of supply of all fixing accessories, frames,
shutters, mullions, fixtures like handles, stays, lugs, locking arrangaments, beading
and rubber lining for glazing and necessary cadmium plated steel screws etc.
complete.

GLAZING

Glazing shall be caried out using glass of selected quality of thicknessitype
specified in schedule. Rubber lining and beading required to fix the glass in
position shall be provided by the contractor,

DOUBLE GLAZED PARTITION

The gap between the glass panes of the partition with double glazing shall be
devoid of any air. This condition shall be created by approved method
recommended by the specialist in the field. Further, the junctions of the glass
panes with the aluminium frame work shall alse be rendered air-tight 1o maintain
the condition thereafter.

WOODEN FLOORING

SUPPORTING JOISTS

Main beams and |oists of the class of wood and sections specified in the
description of the item for beams and joists shall be fixed as per drawing and
as instructed by the Engineer-in-Charge to dead levels. The width of the joisls
shail not be less than 50mm. The arrangements and spacing of beams, joists

299



etc. shall be as per design drawing furnished. The beams, joists etc., shall be
painled or treated with wood preservalive as directed by the Engineer-in-Charge.
The beams and |oists and the painting thereo! shall be paid for separately
unless specifically included in the description of the item.

BOARDS

It shall be of the class of limber and thickness specified in the description of the
item. The timber shall be as specified. Only selected approved boards of uniform
width shall be used. Unless otherwise specified or shown in the drawings, the
width of boards selected shall not less than 100 mm nor more than 150mm.
The same widlh of boards shall be maintained throughout except where the
width of the room is not an exact mulliple of the boards. In the latter case, the
difference shall be equally placed adjacent to walls. The length of the boards
shall not exceed 3 metres anywhere. Ordinanly the minimum length of boards
shall be such that the boards shall rest al least on these supporis, excep! where
alherwise required by the pattern specilied in the drawings or as directed by the
Engineer In-Charge.

The boards shall be planned true on the top face unless otherwise specified in
the description of the ilem. Where the bottom face is lo be painted or required
to be planned, as specified in the item the same will have to be done as
describad for top surface.

Uniess otherwise described in the item, the longitudinal joints of planks shall be
tongued and grooved to a minimum depth of 12mm while the heading joints
shall be of the square butt type and shall occur over the centre line of the
supporting joists. Heading joists in adjacent boards shall not be placed over
the same joists.

IRON SCREWS

The joists on which the planks shall be fixed shall be checked and corrected
to levels. The ends boards shall be accurately fixed with the sides parallsl and
close lo the walls. Each adjoining boards shall be carefully jointed and shall be
fightened in position and screwed. For fixing the boards to the joists two scraws
shall be used at each end of the boards and one screw at each of the intermediate
joists in a zigzag manner.  The screws shall be countersunk and screw holes
filled with approved stopping.

Unless otherwise specified the junction between tlimber flooring and
adjacent flooring shall be formed by inserting a metal strip (brass or aluminium)
al the junction. The metal strip shall be fixed to the end of the planks by
SCrews.



NOTE:

16.1

The flooring shall be truly level and plane. The joists shall be truly parallel and
or perpandicular 1o the walls, unless otherwise specified.

The floor shall be planned in both directions and made perfeclly even, true and
smooth,

No wood work of any kind shall be placed within 60cms of any fire place or
flue. Provisions shall be made for ventilating the space balow the floor in case
of ground floor and between wooden floor and floor slab in the case of upper
floors, as indicated in the drawing.

FINISHING

The surface of the floor shall be bees waxed or finished otherwise as
specified or directed by the Engineer-in-Charge. The lower face shall be
painted or treated with wood preservative as directed.

DETAILED SPECIFICATION FOR CAVITY FLOOR (RAISED MODULAR
FLOOR OR FALSE FLOOR) CONSTRUCTED IN SQUARE GRID PANELS
OF DIMENSION 600 X 600 MM WITH STRAIGHT JOINTS

The work to be carried out in respect of “Cavity Floor” includes provision of the
enlire floor comprising of vertical adjustable jack supports, M.S. runners consisting
ol INST 40 or any other approved system providing 35mm thick Novateak panel
boards, 3mm thick PVC tepping, TW lipping or specified floor panels all as per
item specification and drawing etc. Compiete, all arranged in position to lhe
designed grid patterns, adjusted, leveled and finished. The rate accepled shall
include cost of all materials, adjustable constituents, labour for manufacturing
and setting the components to predetermined design, providing and fixing angle
cleats, clips, welding, fabrication etc., complete and the floor finally laid in position
and adjusted to proper line and level. The finished work including materials
shall ba guaranteed for a period of alleas! 1 year.

MS JACKS

(a) Unless otherwise specified MS steolsivertical supporting jacks shall
comprise of 25mm, solid MS rod studs with MS base and head plates each of
size 100 x 100 x 6mm welded, around the periphery of the stud rod at boltam,
and sleeve of stud welded to top jack plate and the pedestal provided with
suitable arrangements consisting of MS coupling and check nut for level
adjustiments.

The various components involved in the vertical jack system shall be welded,
machined threaded, adjusted and fitted together as per design requirements.
The sleeve, collar, check nut and rod stud shall be provided with matching
machine made threads.



The base plate of the jack shall be fixed to the base floor with araldite epoxy
based adhesive sel in position to conform exaclly to the predelermined grid
pattern of specified size say 600mm x 600 mm.

MS FRAME WORK

The cavity floor frame work shall comprise unless otherwise indicated MS
Tee sections of size 40 x 40 x 6mm in main and cross runners (INST 40)
arranged in the required grid pattern and suitably centered over the top plate
of the supporting jack in between pairs of MS flat chairs’MS angle cleats
welded to top plate of jack to receive ‘T'; section from both directions so as
to retain the frame work in position and to prevent lateral shift. Joints shall be
as far as possible avoided in main runnars, unavoidable joimt shall be adjusted
to occur over the supporting jacks. After the main runners are accurately
positioned and leveled over the screw jacks, the cross runner shall be fixed,
placed to correct modular size duly held in pesition by means of MS chairs/
cleats welded to the top jack plate. The top surface of main and cross runners
when finally aligned and adjusted shall remain in a single plane and offer
uniform level seating for the floor panels.

FLOOR PANELS

The floor panels unless otherwise specified shall consists of 35mm novateak
super particle boards (made out of novateak super phenolic formal dehyde
adhesive bonded teak wood particle boards) with edges cut to slightly
tapered section for facilitating easy removal of panels and of specified size say
600mmx B600mm, provided with 12mm thick solid teak wood lipping on the
edges fixed all round the paricle board with fevicol or equivalent adhesive.
Unless otherwise specified the top of novateack floor boards shall be finished
with 3mm thick PVC flooring tiles of appraved design, shade and colour, the
PVC tiles being fixed using niloflex synthetic adhesive. The PVC sheels
shall be sulficiently aged before fixing so as to take care of initial shrinking
and to prevent unsightly gaps developing at joints and along Ihe edges. The
panels shall be cut fo special shapes as required at site against protruding
columns etc. carried out at no exlra cost. The panels shall be truly square,
level and wuniform. The Novateak floor boards resting on MS Tee frame
work shall be provided with a strip of a 1 to 2mm thick insulating felt fixed
with suilable adhesive for providing cushioning effect for the floor panels and
to act as shock absorbers. The particle boards used on the job shall be of
best variety fire resistant, vermin and moislure proof guality. A coat of fire
resistant paint shall be applied lo the under side of floor boards. Each floor
board shall be easily removable and remain in position withoul screwing or
bolting.



All steel work in supporting jacks bottom and lop pates and false floor frame
works shall be prepared and neatly painted with two coals of approved paint
over base coat of suitable primer.

The total height of the cavity floor from the base fioor shall range from 325mm
to 360mm as per actual requirement at sile, however ensuring to provide a
minimum free clearance of 250mm in between base floor and bottom of frame
waork,

LOAD CRITERIA TO BE SATISFIED

{a) Unless otherwise specified the floor shall be suitable to withstand a point
load of 450 kgs. On each panel and/or a super imposed uniformly distributed
load of 1250 kgs/m?.

{b) The floor shall not deflect by more than 1/650™ of span under maximum
point load.

(¢) The PVC facing tiles and flooring cover shall withsland a punching stress
of 35 kg per cm®.

GENERAL

The workmanship shall be of the highest order. The entire work including
materials involved and workmanship shall be guaranteed for a period of 1 year
from the date of handing over. The finished job shall present a neat appearance
without gaps between panels. All panels shall be interchangeable. The joint
lines shall be truly straight, uniform and the finished floor shall be laid true to
level. All panel boards and corresponding frame work shall be marked an the
underside with distinguishing identification marks to indicate their position and
orientation.

DRAWING TO BE FURNISHED

Detalled working drawings Indicative of the general arrangements,
fabrication and fixing details shall be furnished by the coniractor for verification
and guidance during execulion.

Sample of all elements of the false fiooring, panel board with TW lipping, and
PVIC edging shall be furnished for inspection and approval by the Engineer-in-
Charge.

Sample of jacks, with machine made matching screw threads with coupling
and sleeve shall be submitted for inspection and approval.

Sample elements of false flooring viz., jacks, panel boards etc. shall be lested
for its strength and other specilicational requirements prior to approval.
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16,12

RAILING FOR STAIRCASE AND BALCONIES

Hand railing for staircases and balconies shall be as per item description viz
steel, PVC hand rail, etc. as shown in the relevant drawings and as specified
In the schedule of quantities. The balusters will be welded to anchor bars or
inserts, embedded in the concrete steps. For hand rails with G.|. pipes, the
pipes will be supported by G.I. pipe vertical supports fixed in RCC as indicated
in drawings. Al steel work and wood work for hand rails shall be painted
two coals over a coat of approved primer. Payment will be made on rurning
melre basis for the lengths of the hand rail which includes manufacture,
supply and fixing in position complete railing including balusters. Samples
hand rail has to be got approved by Engineer In-Charge prior to bulk
procurament,
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CHAPTER 17

ROAD WORK
171 MATERIAL
17.1.1 STONE AND COARSE AGGREGATE
Stone for soling, road metal. coarse aggregate, chipping etc shall be obtained
from the approved guarnes. Stone for soling shall be of granite trap, bDasait,
limestone, sandstone, laterite, or any other rock as specified. Stone shall be
clean hard free from laminalions, unsound fragments, decay and weathered
slaff. Smaller stones for filling voids shall be of the same quality of larger stones.
Stone for soling shall be of height almost equal to the thickness of soling with
a talerance of +10mm and should have base area nol less than 250 sgecm nor
more than 500 sqem. The smallest dimension of any stone shall not be less
than half the largest dimension.
When crushed broken stones are used for soling these shall be ol gauge not
exceeding B0mm.
When boulders are used for soling these shall not be less than 13cm when
measured across the proudest part in any direction.
17.1.2 COARSE AGGREGATE FOR WATER BOUND MACADAM
Coarse aggregate and screenings shall be of crushed or broken stone, laterite
or kankar ele. as indicated unless otherwise specified. Screenings shall be
ol the same malerial as coarse aggregate. Crushed or broken stone shall
be hard and durable and shall be free from excess of flal, elongated, soft
and disintegrated paricles, dit and other abjectionable matter. Crushed or
nalurally occurring aggregate shall meet the following requirements.
Sl. No. | Type of Construction Test Requirement
1 Subbase (i) Los Angles Abrasion valuge® B0% max
Or
ii) Aggregate impacl value® 50% max
2 Base | 1} Los Angles Abrasion value® | 50% max
Or
ii} Aggregate impact value® 40% max
i) _Flakiness index * 15% max
3 | Surface course i) Los angles Abrasion value® l 40% max
Or
i) Aggregate impacl value® 30% max
jii} Flakiness index | 15% max
" Aggregate may satisfy requirements of either of the two tests.
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17.1.3

17.1.4

FILLER MATERIAL / BINDING MATERIAL

The plasticity index of the filler material in the screenings shall be 4 1o 9 in the
case of unsufaced water bound macadam course or where traffic is to be
permitted on compacted waler bound macadam before surfacing is laid and 4
to 6 in the case of surface treated water bound macadam. Where lime stone
formations exist nearby, ime stone dust or kankar nodules may preferably be
used.

Coarse aggregate for bituminous work, shall consist of broken/crushed stone,
crushed gravel (Shingle) or other stones or cubical fragments free from
disintegrated pieces, salt, alkali, organic or other deleterious matter. The
aggregate shall preferably be hydrophobic in nature and of low porosity.
Flakiness index of the aggregates shall not exceed 25 percent.

Shingle-shall be clean and free from foreign malter and oblained from
approved nullah or river beds. Shingle of all in size shall contain a sufficient
proportion of fine material to fill all interstices and to ensure binding when
consolidated.

Gravel shall be composed of large coarse, silicious grains, sharp and gritty to
the touch and free from impurities and dirt. Laterite gravel may be used if the
excess of clay is separated by screening. All in size shall contain a sufficient
praportion of fine material to fill all interstices and to ensure binding when
consolidaled.

Laterite when ordered for use as soling or breaking into metal shall be hard
compact heavy and of a dark colour. Light coloured sandy laterite and that
containing much clay shall not be used on the work.

Kankar shall be clean tough free from moorum sand and shall not contain any
clay in the cavities between the modules and shall not disintegrate on exposure
to sun and rain.

Moorum shall be clean, of good binding quality and obtained from approved
pits/ quarries of disintegrated rocks which contain silicious material and natural
mixture of clay of calcareous origin,

Sand fer binding tarred or bituminised surface or for mixing with tar or bitumen
shall be clean, hard, sharp, gritty, coarse dry panticles, free from earth, silt and
other deleterious matter.

PREFORMED FILLERS FOR EXPANSION JOINTS (PREMOULDED JOINT
FILLER)

Preformed fillers for expansion joints shall comply with the reguirements of
IS: 1838 specifications for preformed fillers, for expansion joints in concrete,
non extruding and resiliant type (Bitumen impregnated). Fibre used may be
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of soft board, fibre board, or other suitable fibres, (natural or artificial) of cellular
nature and shall be securely bond together and uniformly impregnated with
bitumen.

The thickness shall be 20mm or 25mm as specified and shall be of maximum
available standard length. The filler shall remain 20mm below the top surface
of the pavement and shall extend uplo the sub grade.

Prejoined strips of expansion joint filler shall not be deformed by haisting,
bending of other handling, or when exposed to atmospheric conditions. Pieces
of the joint filier that have been damaged shall be rejected. Tolerances of
=1.5mm in thickness and +3mm in depth shall be permitted.

Sealing compound for joints in concrete pavement shall confirm to |S: 1834,
Specifications for hot applied sealing compounds for joints in concrete. Sealing
compounds shall be either Grade A (nominal) or Grade B jet fuel resistant as
indicated. Grade ‘A’ sealing compound shall be used for concrete constructions
other than those which are subjected to spillage of kerosene or other heavy
petroleum oils and Grade ‘B" (Jet fuel resistant) for concrete constructions of run
ways for jet air crafls conforming to 1S 1834,

Binder Tar and Bitumen shall ba as indicated.

COLLECTION AND STACKING OF MATERIALS

The materials shall be stacked on the side of the road and clear of the road
way. Stacks shall be uniformly distributed along the road. The collection of
materials shall be completed for the entire work or for a complete stretch as
directed by EIC. Aggregates shall not be stacked unless they have been screened
to gauge and freed from all earth rubbish etc., or any rejected materials. The
rejected malterials shall be removed from Ihe site immediately. Measuremeants
shall not be taken until sufficient malerials have been collected and all rejected
stuff have been removed. The contractor shall ensure that his transport vehicles
do not drop any aggregate etc. on the road and shall keep screens or sieves
of proper sizes at the sizes a! the site of stacks to enable EIC o exercise
checking regarding size etc. if desirad.

WORKMANSHIP

The Contractor al all times shall be responsible for the proper lighting, watching,
provision of barriers and protection of all unfinished sections of the road and for
the safety of the travelling public.

Only so much length shall be taken up at a time as can be consolidated on the
same day.
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17.5

SETTING OUT AND JUNGLE CLEARANCE

The line and levels of foundation side slopes, drainage, carriage ways,
foot paths and shoulders etc. shall be carefully set oul and frequently
checked, care being taken to ensure that comect gradient and cross sections
are oblained at all places. The finished surface of the carriage ways and fool
paths shall be formed se as to provide adequate fall and satisfactory run off at
all surface water outlets, gullies elc.

Side drains [ catch water drains, cross drainage culverts etc. shail be
provided as indicated and shall be paid for under the respective sections of the
contracl schedule,

JUNGLE CLEARANCE

The term jungle applies o heavy vegetation, shrubs, trees elc. which cannot be
cut or removed with the ordinary application of a phowrah ar a showel. Jungle
shall be cleared inclusive of roots and removed and deposiled at least
50cm clear of the formation, Subsequent disposal shall be as indicaled and
paid for separately. Cavilies formed by grubbing up of roots shall be filled in
and well rammed.

EARTH WORK IN ROAD CONSTRUCTION

Earth work for Foad falls broadly under three categories viz.

1) Earth work in cutting including burrow pits.

2} Earth work in filling with out optimum moisture condilions

3) Earth work in filling in embankments under optimum moisture conditions.
The detalled specification for earthwork under Chapter 2 of this book will hold
good for earthwork for road to the extent applicable. In addition cerain special

requireaments of earthwork for road constructions, especially under embankments
and excavations from bomow pits. These shall broadly conform to

a) IRC :36 Recommended praclice for construction of earthen embankments
tor road works,

b) IAC 110 Recommended practice for borrow pits for road embankments by
manual operations.

EMBANKMENT CCNSTRUCTION UNDER OPTIMUM MOISTURE

CONDITIONS

In addition to the specification for earthwork said above, following shall
apply. Only approved material shall be allowed. The filling shail be so planned
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that the best available material shall be used for top. The foundation of
embankment shall be ploughed to a depth of 15 to 25cms and surface shall
be well watered before earthwork is started.

The embankment shall be laid in 20cms layers, which shall be continuous
and parallel to the finished grade. The clots shall be broken and all
organiciinorganic matters shall be removed and disposed off. Joining of old
and new embankments shall be done by stepping in an overall slope of about
1to 5. Each layer of earth should be adequately watered o aid compaction.
Consolidation of each layer to be done by road roller of & to 10 tonnes waight,
rolled not less than 5 times, till the soil behaves as an elastic material and
gets compressed only elastically under the weight of roller. The embankment
shall be dressed neally.

The guantity of earth work shall be calculaled by measuring the volume of
earth work from borrow pits, cuttings ete. When it is not possible to arrive the
volume by cutling, the filing shall be measured and quantity computed. A
reduction of 5% shall be made from the quantity of filing measured to arrive at
the quantity for payment.

In case of earthwork consolidated under optimum moisture conditions
(OPC) each layer of earth shall be carefully moistured to give field moisture
content of about +1% 10 -2% of the OPC. Required amount of water shall be
added during consolidalion to keep the moisture content of the soil at the
optimum as per test. The density to be achieved for each layer of the material
shall not be less than 95% of the density obtained in the laboratory by proctor
method. Each layer shall be tested for density prior to laying next fayer. A
systematic record of this shall be maintained. Unless olherwise stated cne
density measurement shall be made for each 500 sqm of compacted area.
Each measurement shall consist at least & density determinations, average
of which shall be field density. The determination of density shall be as per
IS: 2720 (Part XXVIII). For the top 40cm thick the above measurements shall
be for each 250 sqmt and less and minimum 10 determination of density to be
done for each measurement.

The soil suitable for consolidation under OMC preferably shall have
a) Minimum percentage of clay  10%

by Liguid limit 14
c) Plasticity index 4
d) Maximum silt content 50%

PREPARING FORMATION

The ground shall be formed te the proper gradient, camber, super elevation
etc. corresponding to the required finished surface by timming the surface. If
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indicated all soft spols shall be excavated and filled in with approved soil and
well rammed. Surplus soils if any shall be thrown clear of the road formation.
The formation shall be watered and rolled if indicated.

Rolling shall progress from edges towards the centre (or from lower to higher
edge in case of super elevated curves) parallel to the centre line of road and
lapping uniformly each preceeding rear wheel track by one hall width of such
track. The roller shall not be stopped or reversed in the working length. These
operafions being carried either over completed surlace behind or over the
incompleted surface a head. Rolling shall be continued til a closely knit
compacted surface is obtained. The surface shall be checked by templates,
hollows corrected with spalls and consolidated,

STONE SOLING

Soling shall be constructed on the prepared sub-grade in conformity with
lines, grade, thicknesses and cross seclions shown on drawings as directed by
the EIC.

MARKING OUT

The edges of soling shall be marked out by sirings or stakes. The lines shall
be carefully ranged.

LAYING

Stones shall be hand packed carefully to the required cambers of the top
surface by laying correct to the templates placed 15 metres apart. Stone
shall be laid resting on their broad bases with their height equal to the
thickness of the soling and the largest dimension at right angles to the
centre line of the road. Stonas shall be laid breaking joint in close contact
with each other but not leaning against each other. Large size stones shall
be aranged at the edges and cenlre of road.

Wedging and packing: All interstices between soling stones shall be wedged
in with smaller stones of suitable size and well driven in by hammers to ensure
tight packing and complete filling of interstices. Waedging shall be carried out
simultaneously with laying of soling stones. After the hand packing has been
completed, inequalities in the surface shall be checked with by templates and
carefully set right.

The soiling shall then be cansolidated by a road roller of 8 to 10 tonne weight
as directed by EIC depending upon the type of soling stones and the nature of
subgrade. Finally a layer of moorum or sandy soil of thickness nol less than
25mm shall be spread and watered and ralled with a light roller. Particular care
shall be taken to use only sulicient quantity of water so as nol to soften the
surace.
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Soling with crushed broken stone aggregate shall be constructed In the same
manner as for stone soling except laying and wedging. The coarse aggregate
shall be spread uniformly and evenly upon the prepared base in required
quantities from stock piles along the side of the road way. The surface of
the aggregate spread shall be carefully levelled up and all high or low spols
corrected by removing or adding aggregate as may be required. The surface
shall be checked from time to time during the spreading and rolling of the
aggregate to ensure a finished surface without varialions greater than 15mm
when a 3 meter long straight edge is laid parallel to centre line of road.

LIGHT WEARING SURFACE OF KANKAR, SHINGLE, GARVEL, MOORUM
ETC.

The material shall be of grading containing a proportion of all sizes as
obtained from quarry, pit, river bed elc. screened to remove sizes in excess of
halt the spread thickness and shall be spread evenly on the lormation or
base, thoroughly consolidated by means of a roller weighing not more than
5 tonnes. Rolling shall conlinue untl a closely knit thoroughly compacted
surface conforming to required levels 1s oblained, any selllement being made
up by rolling in fresh material. In areas where rolling is impracticable
consolidation may be effected to a similar extent by ramming.

WATER BOUND MACADAM

Where the road side strips do not confine the spread metal well tempered clay
bunds or fillets about 15cm wide and 1o height required shall be formed on
each side of the metal to prevent its spreading out during consolidation. These
shall be laid true and parallel, having a clear distance between them equal to
the width to be metalled.

PREPARATION OF SUBGRADE, SUBBASE OR BASE

Subgrade-subbase or base shall be well drained and cleaned of all foreign
subslances. Any ruts or soft yielding places thal appear due to improper
drainage conditions, traffic or handling or from any other cause shall be
corrected to required grade, camber, shape and finish, and thoroughly compacted
before coarse aggregate is spread. In the case of existing road surfaces
where new material is to be laid, it shall be scarified and reshaped 1o lhe
required grade camber and shape if necessary. Weak places shall be
sirengthened, corrugations removed and depressions and pot holes made
goed with suitable material before laying the waler bound macadam course
on it

SPREADING OF COARSE AGGREGATE

The coarse aggregate shall be spread uniformly and evenly upon the prepared
base in required guantities from stockpiles along the side of the roadway. Bul
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in no case shall the aggregate be damped in heaps directly on the base with
in the area over which it is to ba spread nor over the partly completed base, be
permitted. The aggregate shall be spread uniformly to proper profile by using
templates placed across the road about 6 meters apart. Wherever possible
approved mechanical devices shall be used to spread the aggregate unifarmly
50 as to minimize the need for manipulation by hand.

The surface of the aggregate spread shall be carefully turned up and all high
or low spots connecled by removing or adding aggregate as may be required.
The surface shall be checked from time to time during the spreading and rolling
of the coarse aggregale to ensure a finished surface without vanation greater
than 12.5mm when a 3mir long straight edge is laid parallel to enlire line of
road.

The coarse aggregate shall not normally by spread in lengths more than three
days average work, in advance of the rolling screening and bonding of the
preceding section. When spread thickness exceeds 11.5 cm the metal shall be
spread and consolidated in layers nol exceeding 11.5cum but net less than
Som,

DRY ROLLING

Immadiately following the spreading of the coarse aggregate it shall be
compacted to full width by rolling with 8 to 10 tonne power roller. Ralling shall
continue unll the aggregate is thoroughly keyed and the creeping ol the
aggregate ahead of roller is no longer visible, slight sprinkling of water may be
done if required.

The layer shall not be rolled when the subgrade is soft or yielding or when the
rolling causes a wave like motion in the base course or subgrade. When rolling
develops irregularities that exceed 12mm when tested with a 3mir straight edge
the irregular surface shall be loosened and then aggregate added to or removed
from it as required and tha area rolled until it gives a uniform surface conforming
to the desired cross section and grade. The surface shall also be checked
transversely by template and any iregularities corrected in the manner described
above. Screenings shall not be allowed to make up depressions.

APPLICATION OF SCREENING AFTER THE COARSE AGGREGATE HAS
BEEN THOROUGHLY KEYED AND SET BY ROLLING

Screenings to completely fill the interstices shall be applied gradually over the
surface. Dry rolling shall be continued while the screenings are being spread
s0 that the jarring effect of the roller will cause them to seltle into the voids In
the coarse aggregale. The screenings shall be spread uniformly in successive
thin layers in three or more applications to fill all voids. Screenings shall not
be applied so fast and thickly as lo cake or bridge on the surface. Rolling and
brooming shall continue with the spreading of the screening until no more
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screenings can be forced into the voids. Damp and wel screenings shall not
be used. The spreading rolling and brooming of screenings shall be performed
on seclions which can be completed with in one days operation.

WET ROLLING

When all possible voids have been filled with screenings the surface shall then
be copiously sprinkled with water, swepl and rolled. Hand brooms shall be
used 1o sweep the wel screenings into the unfiled voids and then distribute
them evenly. The sprinkling sweeping and rolling shall be continued and
additional screenings applied where necessary until the coarse aggregale is
well bonded and firmly sat for its entire depth and until a groul has been formed
or screenings and water that will fill all voids and form a wave of grout ahead
of the wheels of the roller.

Care shall be laken to see that the base or subgrade does not get damaged
due to the use of excessive quantities of water during construction, Finally the
WBM surface is to be kept wet for 7 days. Quarry dust of sand layer may also
be used.

SURFACE DRESSING
PRIMING WITH BITUMINOUS PRIMERS

PREPARATION OF SURFACES

The surface to be primed shall be swept clean, free from dust, dirt or other
deleterious matter by hand brushing with wire brushes; bass brooms and finally
by fanning the cleaned surface with gunny bags to remove all loose dit. Large
irreguiarities pot holes depressions etc. shall be repaired before priming as
indicated.

APPLICATION OF BITUMINOUS PRIMER

Bituminous primer shall be sprayed uniformly at the rate indicated over the
prepared dry surface using preferably mechanical sprayers. Temperature of
application of the primer lo be 350°F or as recommended by the bitumen
manufacturer to permit the primer to be sprayed effectively through the jets of
spray bar and to cover the surface effectively. The edges of the surface to be
treated shall be defined by ropelines sirelched in position.

Depression or pot hoies if any shall be repaired as indicated. The surface shall
be thoroughly dried belore application of binder.

APPLICATION OF BINDER
After the surface, to be treated has been prepared as indicated above in a

- perfeclly dry condition, the binder heated 10 temperature as recommended by
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the manufacturer shall be sprayed over the surface preferably using mechanical
sprayers. The sprayer shall be operated in such a way as will ensure an even
and uniform distribution of the binder on the road surface. Excessive deposit of
binder on the road surface caused by stopping and slarting the sprayer or
distributor or by leakage shall be avoided. Spraying shall be carried out parallel
to centre line of the road.

APPLICATION OF COVERING MATERIAL (CHIPPINGS)

Immediately following application of binder, stone chipping of size indicated
in a perfeclly dry condition shall be uniformly and evenly spread at the rate
indicated over the entire surface which has been sprayed. The surface shall be
checked by means of a chamber board laid across the road and a three
metre straight edge laid parallel to centra line of the road and the irregularity if
any shall be corrected by removal or addition of blindage.

ROLLING

The blinded or grilied surface shall be rolled with a & to 10 tonne roller.
Rolling shall be continued until the chippings are firmly embedded in the
bituminous material and present a uniform closed surface. Excessive rolling
which results in the crushing of the aggregate shall be avoided.

FINISHING

The finished surface shall be uniform and conform to the lines grades and cross
sections indicated and when tested with a template and straight edge shall
show no variation greater than 6mm over a three meter length.

OPENING TO TRAFFIC WHERE STRAIGHT RUN BITUMEN OR ROAD TAR
IS USED AS BINDER

The finished surface shall be thrown open lo traffic the following day. Where
cutback bitumen and emulsion is used, the finished surface shall be kept
closed to traffic until it has sufficiently cured to hold the cover aggregate in
place.

PREMIXED CHIPPING THIN CARPET: PREPARATION OF BASE

Before the carpet is applied on the existing base the surface shall be absolutely
free from dust or caked mud. Pot holes or ruls if any in the existing surfface
shall be filled with premixed chippings and well rammed about a week before
the carpet is laid.

PRIMING / TACK COAT

The bituminous primer shall be heated to the temperature as recommended by
the manufaclurer and applied uniformly to the base by means of a sprayer. The
lack coat shall be applied just ahead of the spreading of the premix.
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PREPARATION OF PREMIX

Mechanical mixers shall be employed for mixing. For small quantities of work
improvised hand mixing drums may be used, as directed by EIC. The binder
shall be heated to the temperature as recommended by the manufacturer and
mixed until the chippings are thoroughly coated with the binder.

SPREADING OF PREMIX

Immediately afler the application of the priming/tack coat the premix shall be
spread with rakes to the desired thickness and to the correct camber or distribute
evenly by means of a drag spreader. The surface shall then be checked for
camber by means of a camber board and any inegualities lound shall be
corrected.

ROLLING

As soon as sufficient length has been spread with the premix the surface
shall be rolled with 8 to 10 tonne power roller. When the roller has passed once
over the area any high spot or depression which becomes apparent shall be
comrected by remaving or adding premix. When this has been done the surface
shall be rolled 1o compaction.

Seal coal it indicated shall be applied immediately after laying the carpet and
rolled.

Surface dressing with one coat of paving bitumen shall be with 2.85 kg of
bitumen per one sgm and 1.65cum of graded hard stone aggregats 12mm size
per 100 sgm of road surface.

Surface dressing with two coats of paving bitlumen shall be 2.0kg of bitumen
par one sqm and 1.15cum of graded hard granite stone aggregate of 12mm size
per 100sgm of road surface for first coat and 1kg of bitumen per sqm and
0.90cum of graded hard granite stone aggregate of 10mm size per 100sqm of
road surface for the second coal.

20mm premix carpet shall be with 2.40 cum of IRC graded metal of 10mm
nominal size for 100sqm of road surface comprising of hot cut back bitumen at
65kgs per cum of stone aggregate laid over a tack coat of het cut back bitumen
at 75 kg/M100sqm of road surface complete.

FULL GROUT MACADAM

Full grout macadam S0mm thick shall consist of spreading 40mm size IRC
graded hard broken granite stone metal at 5.00 cum per 100 sgm rolled lightly.
Spreading bitumen at 5.00 kg/sqgm and blinding the surface with 12mm graded
granite stone chips at 1.50 cum/per 100s gm and consclidating with 8 1o 10
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tonne power reller. Applying final seal coat with 80/100 grade bitumen at 0.98
kg/'sgm and 6mm graded granite slone chips al 1.20 cum per 100 sgm and final
consolidation with & to 10 tonne power roller.

SPECIFICATIONS FOR FULL GROUT BITUMINOUS MACADAM SURFAGE
(Bituminous Penetration Mecadam Base/ Binder Course)

A) PREPARATION OF WATER BOUND MACADAM SURFACE

The existing water bound macadam surface shall be brushed and cleaned
properly so as to be free from all loose materials, murrum, earth, silt etc.
and should be shaped and conditioned to the specified lines, grades
and sections as directed by the Engineer-in-Charge. Any depression or
potholes shall be properly made up and thoroughly compacted sufficiently
in advance. The surface shall be \horoughly swept and scrapped clean of
dust and other foreign matter and priming if needed may be applied in
accordance with IRC specification for priming of base course with biluminaus
primers, During the process of cleaning the sub grade (water bound
macadam) soft spots pockets, hollows etc., are lound, such spots will be
filled with approved metal, consolidated and finished to proper level,
rollad with power roller if found necessary, by the Engineer-in-Charge, or
consolidaled as directed by the Engineer-in-Charge. Il shall be the
rasponsibility of the contractor to ensure that the subgrade is even and
finished to camber and slope as specified. The surface of the
subgrade shall be checked for its trueness by means of a scratch template
resting on side forms having scratch points placed not more than
200mm apart and set to the exact profile of the base course. The template
shall be drawn along the forms al righl angles to the centre line of the
road.

The unevenness of the surface as indicated shall not exceed the
limits given in the table Mo. 1 given here under. The surface irregula-
rilies in excess of this shall be rectified all as directed by the Engineer-
in-Charge.

No full grout macadam work shall be commenced unless the thus prepared
surface is approved by the Engineer-in-Charge.

The Contractor shall ensure that he inspects the road and collects
all relevanl data pertaining to the preparation of subgrade and unless
otherwise specified rale quoted by him shall be deemed to be inclusive
of all charges required for the preparation of the base as detailed
above and no compensation whatsocever shall arise from these
works.
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TABLE 1

PERMITTED TOLERANCES OF SURFACE REGULARITIES FOR PAVEMENT
COURSES

[ Longitudinal Profile with 3 mtr template

l

Semi dense Campet®
Asphaltic concrete

av

Sl | Type of Max. [ Straight edge Cross profile
No. | Construction Permissible Max. No. of Max permissible
undulation unidulations variation from
in mm permitted in any specified profile
Imtrs length under camber
18mm | 12mm | 10mm | 6mm
1 2 3 a4 5 6 T 8
1 | Eanhem Subgrade 24 30 - - - 15
2 | Granularfime cement 15 - 0 - - 12
stabilised sub base
3 | Water bound macadam 15 = 30 - - 12
with big size metal
(40-80 mm size)
4 | Water bound macadam 12 - - 30 e 8
with nomal size metal
(20-50 mm & 40-63
mm size)
5 | Macadam or buiit-up 12 - = 20 - 8
spray grout
6 | Surace dressing (two 10 - = - 30 6
| coats)® over WBM
(20-50 mm or 40-63
mm size metal)
7 | Bituminous penetration 10 - - - 20" B
macadam or built-up
| spray grout
8 | Open graded premix 10 - = - 20 6
| carpet mix seal
| surfacing
9 | Biluminous macadam 8 - - - 10 4




Note: 1)

For surface dressing in all other cases the standards of surface evenness

will be the same as these for surface receiving the surface dressing.

2)** These are for machine laid surfaces, if laid manually due to unavoidable
reasons tolerance upto 50% above these values in this column may be
permitted at the discretion of the Engineer-in-Charge. However his relaxation
does nol apply to the value of maximum undulations for longitudinal and
across profiles mentioned in cloumn 3 and 8 on the table,

3)

cross profiles should be simultaneously satisfied.

b}

COLLECTION OF METAL

The melal required for full grout bituminous macadam shall conform to
IRC specificalions in all respects and should conform to lhe physical
requirement as given in Table 2 here below and also should conform to
the grading as given in Table 3 here below:

The surface evenness requirements in respect of both the longitudinal and

TABLE 2

PHYSICAL REQUIREMENTS OF AGGREGATE FOR BITUMINOUS MACADAM
Sl. No. Test Test Method Requirements

1 Los Angles® abrasion value | 1S: 2388 {Part IV) | 35% Maximum

2 Aggregate impact value IS: 2386 {(Part IV) | 30% Maximum

3 Flackiness Index 1S: 2386 (Part 1) 35% Maximum

4 Stripping value 15: 6241 25% Maximum

] Water absorption I1S: 2386 (Part IIl) 2% Maximum

Note: * Aggregates may salisfy requirements of either of the two lests.

TABLE-3

GRADING REQUIREMENT OF COARSE AGGREGATES AND KEY AGGREGATES

% By Weight Passing the Seivee

SEIVE Fer 50mm Compacted For 75mm Compacted
Designation thickness thickness

Coarse aggregate | Key aggregated | Coarse aggregate | Key aggregate
B3mm - - 100 -
S0mm 100 - - -
38mm - = 35-70 -
25mm 35-70 - - 100
19mm - 100 0-15 35-70
12mm 0-15 3575 - 0-15
9mm - = = 015
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Melal shall be collected in stacks on level ground and stacked on the sides of
the road as directed. The metal shall consist of crushed stone, clean, strong,
durable, faify cubical shape free from all eanth, rubbish and vegetable matter
disintegrated pieces, salt, alkall, adherent coaling and graded, before stacking
and closely packed in stacks. The aggregates shall be hydrophobic and low
porosity. The measurements shall be laken for the collected metal before
spreading. No deductions will be made for the voids. The size of the stack may
be 1.0m wide at top, 2.0m wide at bottom and 0.50m high or as per the approval
template size. The length shall be as directed by the Engineer-in-Charge. The
Contractor shall provide the template required to ensure the compliance with
the size of the stack stipulated.

{c) BINDER

Binder shall be ol grade specified In the schedule of quantity such
as straight run bitumen B80/100, 60/70, 30/40 road tar grade RT4/RT5
or approved cut backs satistying the requirements of IS 73, 215, 217 or
454,

The guantities ol aggregate and binder requirements for 10 sqm or road
surface is as per Table 3 given below.

TABLE

QUANTITIES OF MATERIAL REQUIRED FOR 10 SQM OF ROAD SURFACE FOR

BITUMINOUS PENETRATION MACADAM BASE/ BINDER COURSE

Binder
Compacted | Straight run Road for ! Coarse Key
Thickness bitumen RT4/RTS aggregale aggregate
50mm 50kg 60-65 kg | 0-60 M 015 M
75mm B8kg 82-88 kg 0-90 M 0-18 M

CONSTRUCTIONAL OPERATIONS
WEATHER AND SEASONAL LIMITATIONS

The bituminous penstration macadam course shall no! be constructed during
foggy or rainy weather. When the underlying course is damp or wet or during
dust storm aor when the atmospheric temperature in shade is 16°¢c below,

PREPARATION OF UNDERLAYING COURSE

The under laying course should be prepared as laid down above and protected
form dust or any other fareign material till the laying of coarse aggregate.
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FORM WORK

Mecessary form work of design approved by the Engineer-in-Charge shall be
used to retain the aggregate and bitumen etc., in position at sides, to required
lines, levels and gradients during the entire progress of work.

SPREADING AND COMPACTING COARSE AGGREGATE

The coarse aggregate in dry and clean form shall then be spread over the
prepared bed uniformly and evenly, without segregation of course and fine
fragmenis at the rate specified in the table 3 above in such a manner so as to
produce the required line, grade and cross section as directed by the Engineer-
in-Charge. Template, depth gauges, spiril levels, shall be used to ensure proper
spreading of material 10 required thickness, camber etc.

ROLLING THE COARSE AGGREGATE

After spreading the coarse aggregate it shall be dry rolled so as to give a firm
even surface which will allow a uniform penetration of bituminous material using
10 tonnes smooth wheeled steel roller. The dry rolling shall be commenced as
soon as the coarse aggregale has been spread lo camber, profile, thickness
etc., and has been duly verified. The rolling shall progress gradually from each
side towards the centre of the road (over lapping at least 30 cms) except at
super elevated curves where it shall progress from the inner to the ouler edge,
over lapping approximately one third the width of the rear wheel each trip. The
trueness of the surface shall be checked frequently by means of camber
boards and 3 metre straight edge. The surface should not vary more than
12mm from the template or straight edge. Uneven area that develop during
rolling shall be toosened and recompacted adding fresh material or removing
as may be necessary. Rolling shall be stopped immediately where there are
signs of stones crushing as the rolling is not meant for consolidating but
merely o provide an even surface to the satisfaction of the Engineer-in-Charge.
The speed of the roller should be sufficiently slow to prevent any pushing
under lhe wheels. Generally rolling shall be done until the compacted coarse
aggregate has a firm surface true to the cross section shown on the plan/
specified and that it has a texture will allow free and uniform penetration of
the asphaltic matarial.

APPLICATION OF BITUMINOUS MATERIAL

The bitumen shall be heated in a bitumen boiler to the specified temperature,
In case of R-80 it may be heated between 163°c-177°c. Al no time the
bilumen materials be allowed to atlain a temperature above the maximum
ternperature specified.
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The temperature to which diiferent grades of bitumen shall be heated is as

below:
GRADE Temperature to which it
shall be heated
A) For Surface dressing (For Painting)
1. Paving bitumen from Assam 177%c. 10 190°%¢.
Petroleum AS0
2. Paving bitumen from other 177°. lo 190°c.
sources BO/100-590
3. Bilumen Emulsion min 50% Cold application
bitumen Content: AS Grage IS 8837
4. Cul backs RC (Rapid Curing) IS 217 Cold application
B) For Premix Carpeting
1) Paving asphait 30/40, 5-35, or 80100 149%. to 1777,
5-80
2) Bitumen Emulsion min 80% Cold application
bitumen contents RS grage IS B837
3) Cutback MC( Medium curing) IS 4545 Cold application
C) For asphallic concrete straight run
bitumen 60/70 (S-65) conforming to 1S 73 180°%. lo 1777¢c.

(e)

Alter heating the bitumen shall be applied aver the coarse aggregate laid
and compacted as specified herein before, by pressure spraying machine
at the rate specified in table 3 above. The pump and spraying equipment
shall be provided with suitable devices to ensure flow of bilumen under
constant pressure, Spraying machine shall ba provided with an accurate
thermometer for temperature control, The bituminous material shall be
applied to the surface uniformly in quantities specified and the sprayer
shall be operated in such & manner as to avoid missing or over lapping of
the surface which would make for a non uniform application. It should be
ensured that the aggregate are perfectly dry to the full depth ol the layer
prior to the application of the bitumen.

APPLICATION OF KEY AGGREGATE AND SECOND ROLLING

Immediately after the first penetration of the bitumen, key aggregate in a
clean and dry state shall be spread uniformly over the surface by means
of an approved mechanical spreader or by approved manual method at the
rate specified in Table 3 herein above.

The surface shall be broomed to ensure the uniform application of key
aggregates. The entire surface shall then be rolled with a 8-10 tonne
smooth sleel wheeled roller (along with vibratory roller if available) to the
specification conforming to para above.
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As soon as the chippings are spread and while the bitumen is still soft the
surface shall be rolled by a power roller to thorough compaction and to all
even finish. This rolling shall be continued until the bitumen hardness and
there is no movement under the roller.

After rolling as specified above, the surface shall be cleaned without
disturbing the chippings and irregularities if any, corrected by painting with
bitumen and blinding with chippings.

SEAL COATS

The penetrations macadam shall then be opened for traffic for seven days
or such other period as the Engineer-in-CGharge may specify and a seal
coat applied as below;

Seal coat work shall consists of application of seal coat for sealing the
voids in the bituminous surface laid to the specified levels, grade and
camber by application of a layer of bituminous binder followed by a cover
of stone chippings.

All potholes and depressions should be repaired and the surface cleaned
of all mud, matted earth, dust and other foreign materials. If there is any
matted material not definitely bonded to the surface it shall be scrapped
away. All traces of dust which get dislodged while brushing and brooming
shall be removed by dusting the surface with clean gunny bags.

The binder shall be bitumen of a suitable grade as specified or directed by
Engineer-in-Charge and conforming to the requirement of IS 73,217 or 454
as applicable or any other approved cut back. The guantity in terms of
straight run bitumen shall be 9.8 kg per 10 m®area. The bitumen to be
heated to the specified temperature for R-80 (80/100 grade} 160°C to 177°C
and applied by pressure sprayers uniformly at the rates specified herein
above.

The stone chippings shall consists of angular fragments of clean, hard,
tough and durable rack of uniform quality through out. They should be free
of elongated or flaky pieces soft or disintegrated stone, vegetable or olher
deleterious matter. Stone chippings shall be of 6mm size defined as 100%
passing through 10mm sieve and retained on 2.268mm sieve. The quantity
used for spreading shall be 0.12M? per 10M? of area. The chipping shall
satisly the quality requirement spelled out in Table 2 given herein above
except that the upper limit for flakiness index shall be 30. The application
of aggregate shall be foliowed by light brooming of the surface till a uniform
surface, free from waveiness, depressions, and other irregularities is
achieved. Additional materials shall be added in required quantities to
cover bare spots.
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Where bitumen material has become sufficiently stiff to hold the aggregate
in place but not sufficiently cured to become hard and brittle the surface
shall be lightly rolled. Excessive rolling shall be avoided to prevent erushing

of aggregate.

SURFACE FINISH AND QUALITY

All works performed should confirm to the lines, grades, cross seclions,
and dimensions shown on Lhe drawings or as direcled by the Engineer-in-
Charge subject 1o the permitted tolerances described hereinafler.

Horizontal alignment shall be reckoned with respect to the centre line of
the carriage way as shown on the drawings. The edges of the carriage
way as constructed shall be correct within a tolerance of £25mm theretrom.
The corresponding lolerance for the edges of the road way and lower
layers of pavement shall be +40mm.

As regards longitudinal profile, the levels, of subgrade and differenct
pavement courses as conslructed shall not vary from those calculated with
reference to the longitudinal and cross profile of the road shown on the
drawings or as directed by the Engineer-in-Charge, beyond the lolerance
mentioned below:

Sub grade e+ 25mm
Sub base o x 20mm
Base course o = 16mm
Wearing course ... x10mm

Provided however thal the negative tolerance of wearing course shall not
be permitted in conjunction with positive tolerance for base course if the
thickness of the farmer s thereby reduced by more than Bmm.

The surface regularity of completed sub base, base courses and wearing
surfaces in longitudinal and traverse directions shall be within the lolerance
indicated in table 1 herein above.

The longitudinal profile shall be checked with a 3m long straight edge at
the middle of each traffic lane, alang a line parallel to the cenlre line of the
road. The transverse profile shall be checked with a set of three camber
boards al intervals of 10mtrs.

Where the surface irregularities ol subgrade and various pavernent courses
fall outside the specified lolerances the contractor shall be liable to rectify
these in the manner as specified under clause 900 of IRC publication on
specification for road and bridge works to the salisfaction of the Engineer-
in-Charge.
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(H) OPENING TO TRAFFIC

Traffic shall not permitted to run on any newly surface dressed area until
the following day. In special circumstances however the Engineer-in-Charge
may open the road to traffic immediately after rolling but in such cases its
speed shall be limited to 16km per hour till the following day.

The work involves the following in addition to the specification laid
down:

1)

2)

3)

5)
6)

Making arrangements for traffic during construction as laid down in
IRC specification such as the contractor shall at all times carry out the
work on road in a manner creating least interference to the flow of
traffic while consistent with satisfactory execution of the same etc.

Preparation of base (except for laying of levelling coruse) but including
filling of potholes.

Providing all materials to be incorporated in the work, including ali
royalties, fees, rents, where necessary and all leads and lifts,

All labour, tools, equipment and incidentals te complete the work to
the specifications.

Carrying out the work in part widths where directed.

Inclusive of all operations, form work etc: for the successful completion
of work in a workman like manner to the enfire salisfaction of the
Engineer-in-Charge generally consistent with specifications stated herein
above.

DENSE BITUMINOUS MACADAM
MATERIALS

Coarse aggregate shall be from crushed / broken hard stone conferming the
requirements of IS 2386, IS 6241 and ASTM-D. The fine aggregate shall be the
fraction passing 2.36mm sieve and retained on 75 micron sieve, consisting of
crusher run screenings, natural sand or mixture of both. The aggregate shall te
clean and conforming to the requirements. The filler shall consists of finally
graded particles of stone dust, hydrated lime, cement, flyash, or any other non
plastic mineral approved by the Engineer-in-Charge. The plasticity index shall
not be greater than 4. The gradation requirement is as below:

Sieve designation Percentage passing by dry weight
B0 microns 100
300 microns 95-100
75 micrans 85-100



The paving bitumen of penetration value 60/70 grade S65 or AE5 conforming 1o
1S73 shall be used. Altematively wilh the approval of EIC bilumen of grade
580 may be used.

Apart form conformity with grading and quality requirements of individual
ingredients, the mix shall meet the reguirement set oul below:

1) Marshall stability (ASTM Designation D-1559) 820kg

2)  Marshall flow (mm) 24
3) Percent air voids 35
4)  Minimum voids in mineral aggregates (VMA) 10% - 12%
5) Percent voids in mineral aggregated filled by
bitumen (VFA) B5-75

6} Binder conlen! percent by weight of lotal mix not less than 4%

The contractor shall intimate at least 20days before the start of the work the job
mix formula interalia giving the following detalls and get it approved.

a) Source and location of all materials
b) Proportion of all materials
c) A single definite percentage passing each sieve for the mixed aggregate.

d) Results of tests of meeting marshal stability marshal flow, and percent air
voids, VMA, VFA binder content efc.

e} Test results of physical characteristics of aggregates.

fi  Muwing and compacting temperature.

The work of laying should not be taken up during rainy or foggy weather or
when the base course is damp or wel or during dust storm or when the
atmospheric temperature in shade Is 10°% or less.

The preparation of base shall be generally as in the case of any bituminous
macadam surface.

Tack coat shall be applied over base as specified.

Bituminous macadam mix shall be prepared in a hot mix plant of adequate
capacity and capable of yielding a mix of proper and uniform guality with
thoroughly coated aggregates. The hot mix plant shall preferably of batch mix
type. The plant shall have essential fealures as specified in MOST specilication
clause 504,

The temperature of the hinder at the time of mixing shall be in the range of
150° to 163°c and that of the aggregate in the range of 155° to 163°c provided
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thal the ditference in temperature between the binder and agaregate shall at no
time exceed 14 °%c. The mixing shall be thorough approved tipper vehicles to
be used for transporting the mix to the point of use.

The spreading of the mixture shall be by self-propelled paver with suitable
screeds capable of spreading, specified quantity / thickness, tamping and finishing
the mix 1o specified grade lines and cross section. The paver finisher shall
conform o that slipulated under clause 504.3.5 of MOST specifications. For
smaller jobs with the approval of EIC mechanical paver may be used and
restricted locations where equipment cannot be operated manual laying of mix
may be approved by EIC.

The temperature of mix al the time of laying shall be 120°¢ to 160°:.

Compacting shall be done by smooth wheeled 8T 1o 10T vibratory roller or 15
to 25 T weight pneumatic tyred roller moving at a speed not more than Skmi/h.
Finighing shall be done by 6 to 8 tonnes smooth wheeled tandem roller. For
Initial breakdown ralling and finishing rolling, no vibralory compaction shall be
resorted to. Trial compaction lo be done and exact pattern of rolling shall be
got approved by EIC. No forsign matter shall be allowed to be dropped on the
pavement during rolling eperation or roller is standing. The wheels of the roller
shall be kept moist to prevent any adherence fuel / lubricating oil shall not be
used for this nor excess waler poured. Rolling shall proceed as per rolling of
other macadam surfaces specified above. Roliing shall be done fill the density
achieved is 98% of laboratory marshall specimen (compacted) and completed
before the temperature of the mix falls below 100%.

After completion of rofling and mix cools down to ambient temperature, traffic
may be allowed. Prior o regular opening to normal traffic/rainy season
appropriate wearing course shall be provided.

All work shall be executed generally as specification under clause 507 of
specification of Ministry of Surface Transport (Roads wing) (MOST RW).

BUILT-UP SPRAY GROUT MACADAM

Work shall consist two layers of composite construction of compacted
crushed stone aggregates with application of biluminous binder after each layer
and key aggregates on top for the second layer, in accordance with Ihe
requirement of specifications and in conformily with the lines, grades and
cross sections shown on drawings or as directed by Engineer of specified
thickness.

The materials, weather and seasonal limitations, preparation of base, lack coat
shall all be as specified for macadam road works above.
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Immediately after application of tack coat, the coarse aggregate in dry and clean
form shall be spread uniformly evenly, and to template preferably by mechanical
means al specified rate.

Immediately on spreading the aggregates the entire surface shall be rolled with
a B lo 10 tonnes smooth wheeled roller. The rolling and checking the top
suriace ete. shall be attended as in the case of rolling of aggregates for other
bituminous surfaces specified above. The rolling shall be stopped before voids
in the aggregate layer are clesed to such an extent as to prevent free and
uniform penetration of binder.

For application of the binder for the first spray, the binder shall be heated to the
temperature appropriate to grade of bitumen and sprayed on aggregate layer at
the specified rate and at specified temperature in uniform manner with mechanical
sprayer excessive deposits of binder caused during spraying due to any reason
should be corrected promptiy.

Immediately after first application of the binder the second layer of course
aggregate shall be spread and rolled. Rolling shall be done as detailed
above.

On rolling the second aggregate layer second spray of binder shall be attended
at specified rate and temperature. Immediately, key aggregate s clean and dry
state shall be spread uniformly and evenly preferably by mechanical means at
specilied rate to cover lthe surface completely duly brooming whenever required
to ensure uniform application. The surface shall again be rolled with 8 10 10
tonne smooth wheeled roller as said above adding additional key aggregate
wherever required until the entire course is thoroughly compacted and the key
aggregates are firmly in position. On satistactory completion of work and the
surface has set the road may be opened for Iraffic.

ROUGH STONE DRY PACKING FOR REVETMENT/PITCHING

Wherever revetment is proposed for earthwork embankment, 150mm gravel
backing shall be provided.

The thickness of revetment/pitching slope, toe wall elc shall be as shown in the
respective working drawings.

The revetment stones shall be hard and may be mixed size exceeding 83mm
and not exceeding 300mm in dimensions. The smaller sizes shall be carefully
selected lo the required shape and packed by hand to required levels grades,
camber etc. The revetment shall be with as few and small voids as possible
duly filling the interstices with similar hard spalls and finished in an acceplable
workman like manner. Before start of work, profiles at 3m intervals along the
length are to be marked with strings and got approved by EIC.
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17.16

LETTERING WITH PAINT

Unless otherwise specified, biack Japan paint {conforming to IS 341) or ready
mixed paint of approved brand/ manufacture and shade as ordered by the
Engineer-in-Charge shall be used.

The letters and figures shall be to the heighl and width as in drawing or as
directed by EIC. They shall be stenciled or drawn In pencil and got approved
before painting. Required number of coats shall be applied til uniform colour
and finish are obtained.

REMOVING OLD PAINT

Patent paint remover of approved brand and manufaciurer shall be used. it shall
be free from alkaline matter and non caustic so that it can be handled by
workman without injury. As for as possible it shall be non inflammable quality
paint removers may be used where burning off with blow lamp is not suitable.
The paint remover shall be applied liberally with brush, and allowed to remain
for a pericd recommended by manulacturer depending upon brand of pain
remover thickness of paint coating to be remaved etc. If the paint is not thoroughly
removed second coat may be applied with the approval of EIC. Finally the paint
shall be thoroughly scrapped, washed with mineral lirpentine and surface made
suitable for application fresh paint or any other finish,

When the paint remover used Is of inflammable lype suitable precautions
should be taken. Meighboring paint surface which is not to be removed shall
be suilably protected from contact with paint remover. When permitted, paint
may be removed by caustic soda solution. As it contains alkali, after the
paint is removed by caustic soda solution, Il should be cleaned thoroughly with
clean water and all traces of alkali should be gol removed, if required a little
acetic acid or vinegar may be added to the final rinsing water, while cleaning
which helps fo neutralize any remaining alkali, As alkali will spoil the new
paint, thorough removal of the same should be ensured. Precaution should
be taken to ensure that no liquid spills over skin or clothing as it is corrosive
liguid.

Blow lamp or air acetylene equipment may also be used for removal of paint,
The flame shall be allowed to play upon the paint just anough lo soften it
without charring sither the paint or the background. The softened paint shall
then be removed with a stripping knife following the flame as it is moved upto
the surface. Buming off shall begin at the bottom of the vertical surface and
shall proceed upwards. Removal of paint with blow lamp shall not be done an
narrow or carved under cul surfaces or where there is risk of damages to the
neighbouring materials such as panes in glazed windows elc.

B
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ANNEXURE ‘A’

LIST OF MATERIALS BEARING ISI CERTIFICATION
{WITH REFERENCE FROM THE BUYER'S GUIDE OF BUREAU OF INDIA

STANDARDS)
‘sl.Ne.| IsiNO PRODUCT
EARTH WORK
1 15:8944-1978 Chlorpyrifos emulifiable concentrate
| CONCRETE WORKS
2 15:2645-1975 I Integral Cement Water Proofing compounds
15:9103-1979 Admixture for concrete
RCC WORKS
B 3 IS:1566-1982 Hard drawn steel wire fabric for concrete
reinforcement
4 1S:1786-1985 High strength deformed steel bars and wires
for concrete reinforcement
5 |1S:7887-1882 |MS Wire Rods for general Engineering
purposes
& 15:6522-1972 Specification for precast ACC door and window
frames
WOOD WORK
7 15:303-1989 Plywood for general purpose
8 1S:1328-1998 Veneered decorative ply wood
1S:3087-1985 Wood particle boards (medium density) for
general purposes
10 1S:1659-1980 Block boards
11 18:1658-1977 Fibre Hard boards
_12 15:2181-(Part-1) 1883 | Wooden flush door shutters (Cellular & hollow
core type), ply wood face panels.
13 1S:2202-(Part-1) 1991 Wooden flush doors shutters (Solid core type)
ply wood face panels
14 18:1341-1992 Steel bull Hinges
K 15 18:205-1992 Non ferrous melal butt hinges
16 1$:362-1992 Parliament hinges
17 15:3818-1992 Conlinuous {Piano) hinges
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Sl. No. I1S:NO PRODUCT
18 1S:206-1992 Teel & strap hinges |
19 | 15:208-1996 Door handies ’
20 1S:281-1991 Mild Steel sliding door bolts for use with
padliocks
21 1S:2681-1993 Non-ferrous metal sliding door balts (aldrops)
for use with padlocks
22 15:204 (Part 1)1991 Tower bolts (ferrous metals)
23 1S:204(Part 11)1992 Tower bolts (Non ferrc:.;s metals)
24 15:3564-1995 Door closures (hydraulically regulated)
25 15:7452-1990 Hot rolled steel section for doors, windows and
ventilators
26 15:1083-1983 Steel doors, windows and ventilators ]
27 15:6248-1979 Metal rolling shutters and rolling grills
28 1S:1161-1979 Steel tubes for structural purposes
29 1S:1331-1871 Cul size timber o
30 | 1S:2191 (Part If) 1983 Celiular and hollow core type particle board
| and hard board face panels
31 . 15:2202 (Part I} 1983 Salid core lype wooden flush door shutters,
particle board face panels and hard board face
panels )
32 1S:4021-1995 | Timber door window and ventilator frames
33 | 15:4962-1968 iSpeciﬂcation for wooden sliding doors
34 | 15:5100-1992 :Ledged. braced and battoned timber doar
| shutters
35 1S:5509-1980 | Fire retardant plywood
36 IS:5539:‘i 989 E[Speciﬁcation for preservative treated plywood
37 15:10394-1982 Wooden sleepers for railway track
38 1S:10701-1983 | Structural plywood
39 15:190-1991 | Specification for coniferous sawn timber (bulks
and scantings)
40 1S:209-1996 Door handles
4 1S:452-1973 Door springs rat tail type
42 Double acting spring hinges

15:453-1983
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[s.No.| IS:NO PRODUCT
| 43 1S:729-1979 Specification for drawer locks cup-board lock

and box locks

44 15:823-1980 Floor door stoppers

45 1S:4982-1975 Specification for dear handles for mortice locks

46 1S:6315-1992 Specification for floor springs (hydraulically
regulated) for heavy doors

a7 15:6343-1982 Specification for door closet (pneumatically
regulated) for light doors with weighing upte
40 kgs.

48 15:7186-1974 Hold fasts

49 15:7197 Double acting floor springs for heavy doors

50 1S:1018-1982 Pad locks brass lever type machine made

51 1S:1019-1974 Rim latches

52 15:2209-1976 Mortice locks

53 15:3843-1095 Steel black flap hinges

54 15:3847-1992 Mortice night latches

55 15:5899-1970 Bathroom latches

56 15:5930-1970 Mortice latch (verlicle type)

57 15:5999-1971 Swing latches

58 1S:6318-1971 Specification for plastic window stays and—
lasteners

59 | 1S:6607-1972 Specification for rebated mortice locks (vertical
type)

B0 18:7540-1974 Mortice dead locks

81 15:8760-1978 Mortice sliding door locks with lever
mechanism

62 15:9106-1979 Rising butt hinges

63 15:10018-1981 Mild steel stays and fasteners |

64 18:12197-1987 Pad locks pin tumbler type

€5 18:12303-1987 Criteria for design of RCC hinges

66 1S:12817-1989 Stainless steel butt hinges

67 1S:8756-1978 Mortice ball catches for use in wooden almirah

68 15:9460-1980

| Specification lor flush drop handles for drawer
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Sl. No. IS:NO PRODUCT

[i:] 15:207-1964 Gate and shutter hooks and eyes

70 15:275-1992 JF'ad locks lever type hand made

Ial 15:363-1993 Hasps and staples

_| FLOORING —=

72 15:1237-1980 | Cement concrate fiooring ftiles

73 18:1195-1978 | Bituminum mastic for flooring

74 18:1196-1978 | Code of practice for layirg bitumen mastic
| flooring

75 | 15119741970 | Code of practice for laying rubber lloors

76 1S:1198-1982 | Code of practice lor laying, fixing and
maintenance of linoleum flooring

77 15:5398-1969 E:;Ie ;)'f pracﬂ-(-:—e Er l‘a;rin; ol hard wood
parquet and wood block floors

78 15:5481-1982 Floor polish -Ji_q'u-iét_-“‘

79 15:653-1992 Linoleumn sheets and tiles

80 15:809-1532 Rubber flocring materials for general purpose

81 15:1128-1974 Lime stone (Slabs and tiles)

82 15:1130-1969 Marble (block, slabs and tiles)

83 15:1478-1992 Clay flogring tiles

84 18:3461-1980 Specification for PYC asbestos floor liles

85 15:3462-1986 Specification for un-backed flexible FVC
llooring

86 15:3464-1986 Methods of test for plastic flooring and wall tiles

87 15:3583-1988 Buml clay paving bricks

88 15:3622-1977 Specification for sand stone slab and tiles

89 1S:3670-1989 Code of practice for construction of limber floors

80 1S:4457-1982 Ceramic unglazed vitreous acid resisling tiles

N 15:13753-1992 Dust pressed ceramic tiles with water
absorption of E 10% {group B-111)

a2 15:13754-1993 Dust pressed ceramic tiles with water
absorption of B%_E 10% (group BA ‘Fb}._

a3 18:13755-1993 Dust pressed ceramic tiles with low waler

absorption 3% E 6% (group B-11a)
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_Sl. No. IS:NO PRODUCT
94 15:13756-1993 Dust pressed ceramic liles with low walter
absarption of E 3% (Group B-1)
95 1S:8704-1980 Melhods of test for linoleum sheets and tiles
a6 1S;13630-(Par 0-
sec 3 part 15)-1994 Ceramic tiles Methods of test
o7 15:13801-1993 Chequered cement concrete liles
98 |15:657-1982 Materials for use in the manufacture of
| magnesium oxychloride flooring compositions
99 15:658-1982 Code of practice for magnesium oxychioride
composition floors.
ROOFING ) )
100 15:1322-1933 Bitumen felts tor water proofing and damp
proofing
101 1S:1626 (Part1) 1984 Asbaestos cement building pipes and pipe litting,
gutters and gutter fittings, roofing ~ (Par 1) pipe
and pipe fittings
102 15:1230-1972 Cast jron rain water pipes and fittings
103 15:5390-1984 Code of praclice for construction of timber
ceiling
104 18:277-1992 Galvanised and stee! sheet (Plain and
carrugated)
108 15:459-1992 Carrugated and semi-corrugated asbestos
cement sheels
106 1S:730-1978 Hook belts for corrugaled sheet roofing
107 15:1239 (part 1) 1990 Mild steel tubes tubular and other wrought steel
fittings, mild steel tubes
108 15:1239 (Pad Il) 1992 Mild steel tubes tubular and other wrought steel
fittings and other wrought steel pipe fittings
109 | 18:1254-199 Corrugated aluminium sheets
110 15:1346-1991 Cade ol practice for water proofing of roofs with
bitumen felt
m 15:2690 (Part 1) 1993 Burnt clay flat lerracing tiles {machine made)
112 | 15:2690 (Part i) - Burnt clay flat terracing tiles (hand made)
‘ ] {Part 2)
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13 1S:3951 (Part 1) 1975 Specification for hollow clay tiles for floors and
roofs filler type
114 15:3951 (Part 2) 1976 Specification for hollow clay tiles for floors and
roafs, structure type
115 1S:8073-1971 Specification for autoclaved reinforce cellular
conerete floor and roof slabs
1186 1S:7183-1994 Glass fibre based bitumen pitch and bilumen
felts
117 | 15:8869-1978 Washers for corrugated sheet roofing
118 | 1S:10388-1982 Corrugated coir wood wool cement roofing
sheat
119 1S:1580-1931 Bituminous compounds for water proofing and
caulking purposes
120 1S:1626 (Part 2) 1994 Asbestos cement building pipes and pipe
fittings, gutter and gutier fittings and roofing
fittings.
121 15:2096-1992 Asbestos cement flat sheels
122 1S:2098-1964 Asbestos cement building boards
123 1S:2700-1987 | Code of practice for rocfing with wooden fitlings
124 15:2858-1984 Code of practice for reofing with Mangalore tiles
125 | 15:3067-1985 Wood particle boards for general purposes
126 18:3087-1980 Veneered particle board
127 1S:3308-1981 Wood wool building slabs
128 1S.6520-1981 Specification for roofing slate tiles
129 1S:6332-1984 Guide of practice for construction of floor and
roofs using pre-cast doubly curved shell units
130 15:7290-1879 Recommendation for use of polythene film far
water proafing of rools
131 1S:10505-1983 Code of practice for construction of floors and
roofs using pre-cast concrete wafle units
132 15:13008-1990 Shallow corrugated asbestos cement sheets
133 15:3348-1965 Specification for fibre insulation board
134 1S:12506-1988 | Code of practice for improved thatching of roof
[with rot and fire retardant freatment
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IS:NO PRODUCT

135 1S:13000-1920 Silica asbestos cement tiat sheel
FINISHING

136 1S:341-1973 Black Japan type A,B&C

137 15:419-1967 Putty for use on window lrames

138 15:5410-1992 Cement paint colour as required

139 1S:104-1979 Ready mixed paint, brushing, zinc chrome
priming

140 1S:123-1962 Ready mixed paint brushing, finishing, semi-
gloss for general purposes o Indian Standard
colour No.445, 448, 449, 451, 473 and red
oxide (Colour unspecified)

141 18:158-1981 Ready mixed paint brushing, bituminous black,
lead free, acid, alkali and heat resisling

142 15:164-1981 Ready mixed paint for road marking

143 15:168-1983 Ready mixed paint, air drying for general
purpose

144 |1S:96862-1981 Ready mixed paint, brushing, bituminous
black,lead free, acid alkali, water and chlorine
resisting

145 15:3537-1996 Ready mixed paint, finishing, interior for general
purpose Indian Standard colours Mo.101, 216,
217,219, 275, 281, 353, 358 to 361, 363, 364,
388, 410, 442, 444, 628, 631, 632, 624, 693,
637 white and black

146 15:3536-1996 Aeady mixed paint, brushing, wood pink primer

147 1S:2339-1963 Aluminium paint for general purpose in dual
container

148 1S:525-1968 Varnish, finishing exterior and general purposes

149 1S:5411 (Part 1) 1974 Plastic emulgion paint (Part 1) for interior use

150 1S:2932-1993 Enamel, synthelic exterior (a} under coating (b}
finishing

151 15:2933-1975 Enamel exterior (a) under coating

(b) finishing
152 15:133-1993 Enamel interior (a) under coating

(b) finishing
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153 1S:427-1965 Disternper, dry, colour as required

154 15:428-1969 Distemper, oil emulsion, colour as required

165 1S:3709-1966 Mastic cement bedding of metal windows

156 15:1232-1964 Ready mixed paint, brushing, yellow ochre
semi-gloss for general purpose

157 1S:5411 (Pan 2)1992 Plaslic elumsion paint for exterior use

158 15:2074-1902 RAeady mixed paint air drying, red-oxide zinc
chrome, priming

159 1S:2075-1979 Ready mixed paint, storing red oxide zine
chrome, priming

160 18:3539-1996 Ready mixed paint undercoating for use under
oil finishes to Indian Standard colours as

| required

161 15:3585-1966 Ready mixed paint aluminium brushing,
priming, water resistant for wood work

162 1S:3678-1966 Ready mixed paint, thick white, for lettring

163 15:5660-1970 Ready mixed paint, brushing, aluminium red-
oxide primer

164 1S:11883-1986 Ready mixed paint, brushing, red oxide primer
for metals

165 15:13183-1891 Aluminium paint heat resistant

166 15:14314-19495 Thinner, general purpose for synthetic paints
and varnishes

167 15:14355-1996 Zing dust pigment for paints

168 1S:44-1991 Iron oxide pigment for paints

169 15:38-1976 Antimony oxide for paints

1170 15:40-1971 Carbon black for paints

171 15:53-1988 Brunswick green for paints

172 15:54-1988 Green oxide for chromium for paint

173 18:55-1970 Ultramarine blue for paints

174 . 1S:56-1993 Prusian blue (iron blue) for paints

175 | 18:57-1989 Red lead for paints and other purposes

176 15:58-1976 Litharge
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1
177 | 15:62-1950 Graphile for painis
178 1S:63-1978 ' Whitening for paints and putty
179 1S:64-1972 Barium sulphate pigments for paints
180 15:66-1972 Magnesium silicate pigments for paints
181 1S:67-1979 Silica for paints
182 | 15:68-1879 China clay (Kaolin) for paints
183 | 1S:70-1980 | Cuprous oxide for paint
| 184 1S:75-1973 Linseed oll raw and refined
185 1S:77-1976 Linseed oll boiled for paints
186 15:79-1975 Linseed stand oil for painls
1687 15:80-1988 Tung ofl for paint
188 | 15:81-1989 Dehydrated castor oil for paint
188 | 1S:102-1962 Ready mixed paint, brushing red lead non-
setting priming
180 15:108-1969 Ready mixed paint, brushing, priming plaster
to Indian Standard colour Nes. 361 and 631
- | white and off whiteq
191 15:110-1983 'Fieady mixed paint, orushing, grey filler for
enamels T_or use over primers
192 15:117-1964 Ready mixed paint, brushing, finishing exterior
semi gloss for general purposes to Indian
Standard colour Nos, 101 1o 104, 1689, 174,
216, 217, 219, 275, 278, 280, 281, 283, 35210
354, 358 1o 365, 384 to 388, 397, 410, 44210
444
193 1S: 120-1882 Ready mixed paint, brushing, finishing, semi-
gloss for general purposes standard colour
Nos, 537, 538, 540, 541, 570 and 574,
| 184 1S:121-1962 Ready mixed paint, brushing, finishing semi-
gloss for general purpose 1o Indian Standard
colour Mos. 414
195 15:122-1962 Ready mixed paint, brushing, finishing semi-

gloss for general purpose to Indian Standard
colours nos, 411, 412 and 413
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196

1S:124 (Pan 1) 1976

Ready mixed paint, brushing, finishing semi-
gloss for general purpose (Part 1)

197

1S:124 (Pant 2) 1979

Ready mixed paint, brushing, finishing semi-
gloss for general purpose (Part 2)

198

1$:124 (Part 3) 1979

Ready mixed paint, brushing, finishing semi-
gloss for general purpose (Part 3)

199

1$:126-1962

Ready mixed paint, brushing, finishing semi- |
gloss for general purpose to Indian Standard
colour NO. 671

200

18:127-1962

Ready mixed paint, brushing, finishing exterior
semi-gloss for general purpose white

201

1S:128-1962

Ready mixed paint, brushing, finishing semi-
gloss for general purpose black

202

1S:137-1965

Ready mixed paint, brushing mat or egg shell,
flat tinishing interior to Indian Standard colour
as required

203

15:144-1950

II Ready mixed painl, brushing, petrol resisting
j air drying for interior painting of tanks and
conlainers red oxide (Colour unspecified)

204

15:145-1950

Ready mixed paint brushing, petrol resisting,
air drying for interior painting of tanks and
containers, red oxide (Colour un specitied)

205

15:146-1950

Ready mixed paint brushing, petrol resisting,
air drying for interior painting of tanks and
containers, red oxide (Colour un specified)

206

18:147-1950

Ready mixed paint brushing, petrol resisting,
air drying for interior painting of ltanks and
containers, red oxide (Colour un specified)

2q7

18:148-1950

Ready mixed paint, brushing, under coating,
storing for enamels and general purposes
colour as specified

208

15:149-1950

Ready mixed paint spraying, under coating,
storing for enamels and general purposes
colour as required

209

18:150-1950

Ready mixed paint, brushing, finishing, storing
for general colour as required.

210

15:151-1986

Ready mixed paint, spraying, finishing storing
enamel for general purposes colour as required
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11 1S:152-1950 Ready mixed paint, brushing, storing lead free
for ganeral purposes colour as required

212 1S:153-1850 Ready mixed paint spraying, storing lead free
lar general purpose colour as required

213 15:155-1950 Ready mixed paint brushing mal black for use
on wood

214 15:159-1981 Ready mixed paint brushing acid resisting

215 15:162-1950 Ready mixed paint brushing fire resisting
silicate type for use on wood colour as required

216 IS 163-1978 Aeady mixed paint, dipping fire resisting

217 15:290-1961 Coal tar black paint

218 1S:337-1975 Varnish finishing interior

219 15:342-1976 Varnish acid resisting

220 15:344-1976 | Vamish storing

221 15:347-1975 Varnish shellac for general purposes

222 15:348-1968 French polish

223 15:430-1972 Paint-remover sclvent type non flammable

224 15:524-1983 Varnish, finishing, extenor, synthetic air drying

225 15:533-1973 Gum-spirit of turpenting (oil turpentine)

226 IS:870-1962 Ready mixed paint brushing, finishing, egg
shell gloss for interior use to Indian Standard
colours No. 101, 216. 217, 219, 275, 2681 &
358.

SANITARY INSTALLATIONS

227 15:4384-1987 HOPE pipes for potable water supplies,
sewage and industrial effluents.

228 15:3989-1984 Centrifugal cast (spun) iron, spigot and sockets
sail, wasle and venlilating pipes, fitting and
accessories

229 15:1729-1979 Sand cast iron spigot and sockel soil, wasle
and ventilation pipes fittings and accessories

230 15771 (Part 2) 1985 Glazed fire clay sanitary appliance (par 2)

specific requiremenits of kitchen and laboratary
sinks.
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231 15:774-1984 Flushing cistern for water closet and urnals
(other than plastic cistern)

232 1S:2326-1987 Automnatic flushing cisterns for urinals

233 15:2548 (Part 1) 1996 Plastic seats and covers for water closets (Part
1) Thermoset seats and covers.

234 15:2548 (Pant 2) 1996 Plastic seats and covers for waler closets (Part
2) Thermoplastic seats and covers.

235 1S:1795-1982 Pillar taps for water supply purposes

236 I1S:771 (Part 1) 1979 Glazed fire clay sanitary appliances part 1
general requirements

237 1S:771-(Part 3/sec. 1) 1979 | Glazed lire clay sanitary appliances, part 3
! specific requirements for urinals section 1 slab
urinals

238 15:771 (Part 3isec. 2) 1985 | Glazed fire clay sanitary appliances, part 3
spacific requirement for urinals seclion 2 slall
urinals

239 I1S:771(Part 4) 1978 Glazed fire clay sanitary appliances, part 4
specific requirement of post morar slabs

240 1S:775-1970 Cast iron brackets and supports for wash

| basins
| 241 IS:777-1988 Glazed sarthen wire wall tiles

242 IS:2556 (Part 1) 1994 Vitreous sanitary appliances (Vilreous china)
general requirements

243 1S:2556 (Parl 2) 1994 Vitreous sanitary appliances (Vilreous china)
part 2 specific reguirements of wash down
water closets

244 15:2556 (Part 3) 1994 Vitreous sanitary appliances (Vitreous china)
part 3 specific requirements pans

245 15:2556 (Par 4) 1994 Vitreous sanitary appliances (Vitreous china)
part 4 specific requirements basins

246 15:2556 (Part 5) 1984 Vilreous sanitary appliances (Vilreous china)
part § specific requirements laboratory sinks

247 15:2556 (Par 8) 1995 Vitreous sanilary appliances (Vitreous china)

part 6 specific requiraments of urinals and
partition plates
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248 | 15:2556 (Parl 7) 1995 Vitreous sanitary appliances (Vitreous china)
part 7 specific requirements of accessories for
sanitary appliances

249 1S:2556 (Part 8) 1995 Vitreous sanitary appliances (Vitreous china)
part 8 specific requirements of pedestal close
coupled was down and symphonic water
closets

250 15:2556 (Part 9) 1995 Vitreous sanilary appliances (Vitreous china)
part 8 specific requirements of pedestal type
bidets

251 1S:2556 (Part 14) 1995 Vilreous sanitary appliances (Vitreous china)
part 14 specific requirements integrated
squatting pans

282 1S:2556 (Part 15) 1995 Vitreous sanitary appliances (Vitreous china)
part 15 specific requirements universal water
closets

253 15:9758-1981 Flush valves and fittings for water closets and
urinals

254 1S:1701-1860 Mixing valves for ablutionary and domestic
purposes

256 18:2963-1979 Specification for copper alloy waste fittings for
wash basins and sinks

257 18:3311-1979 Waste plug and its accessories for sinks and
wash basins

258 15:4267-1967 Stands, wash hand basins

259 15:7231-1984 Specification for plastic flushing cisterns for
water closels and urinals

260 1S:8718-1978 Vitreous enameled steel kilchen sinks

261 1S:8727-1978 Vitreous enameied sleel wash basins

262 | 1S:3489-1985 Specification for enameled bath tubs

263 15:6411-1985 Specification for gel coated glass libre
reinforced polyster resin bath tubs

264 15:13983-1994 Stainless steel sinks for domestic purposes
WATER SUPPLY

265 1S:1502-1989 Asbestos cement pressure pipes
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266 15:4985-1988 Unplasticised PVC pipes for potable water
supplies
287 15:1536-1989 Centrifugal cast (spun) iron pressure pipes for
waler, gas and sewage
268 1S:1537-1976 Vertically cast iron pressure pipes for waler,
gas and sewage.
269 I5:1538 (Part 1 10 24) 1993 | Cast iron fittings for pressure pipes for water, gas
and sewage
270 15:778-1984 Copper alloy gate, globe and check valves for
| watar works purposes
271 15:780-1984 Sluice valve for water works purposes (50 mm
to 300 mm size)
272 1S:781-1984" Cast copper alloy screw down bib taps and
stop valves for water services)
273 15:2906-1984 Specification for sluice valves for water works
purpose (350 to 120 mm size)
274 18:6163-1978 Centrifugally cast (spun) iron pressure pipes
for water, gas and sewage
275 1S:7181-1986 Harizontally cast iron double flanged pipes for
water, gas and sewage
276 15:5531-1988 Cast iron specials for asbestos cement
pressure pipes for water, gas and sewage
277 15:8794-1988 Cast iran detachable joints for use with
asbeslos cemen! pressure pipes
278 15:10299-1982 Cast iron saddle pieces for service connection
from asbestos cement pressure pipes
279 1:1512987-1991 Casl iron detachable joints for use with
asbestos cement pressure pipes (light duty)
280 1S:1701-1960 Mixing valves for ablutionary and domestic
purposes
281 1S:1703-1989 Copper alloy float valves (horizantal plunger
type) for water supply fittings
282 1S:1879-1987 Malleable cast iron fittings
283 1S:3004-1979 Spacification for plug locks for water supply
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284 1S$:3076-1985 Low density polythene pipes for potable water
supplies

285 15:3589-1991 Seamless or electrically welded steel pipes for
water, gas and sewage

286 1S:3950-1979 Surface boxes for sluice valves

287 15:15:4038-1986 Foot valves for water-works purpose

288 15:4346-1982 Specification for washers for use with fittings
for waler services

289 15:4621-1975 ! Indicating bolis for use in public baths and
lavatories

290 15:4984-1995 High density polyethylene pipes for water
supply

2, 1S:5312 (Part 1) 1984 Swing check type reflux valves — single door
pattern

292 15:5312 (Part Il) 1986 Swing check type reflux (non-retum valves,
multi-door pattern)

233 15:6392-1971 Steel pipe flanges

294 1S:6418-1971 Cast iron and malleable cast iron flanges for
general engineering purposes

295 15:6631-1972 Steel pipes for hydraulic purposes

296 I1S:7520-1874 Corrosion resislant high silicon iron castings

297 1S:7634 (Part 1) 1975 Fractice for plastic pipe work for portable water
supplies part 1 choice of materials and genaral
recommendations

298 1S:7834 (Part Il) 1987 Injection moulded PVC fittings with solvent
cement joints for water supplies part 1 genaral
requirements

299 1S:7834 (Part Il) 1987 Injection moulded PVC fittings with solvent
cement joints for water supplies part 2 specific
requiremenis for 45° elbows

300 15:7834 (Part I} 1987 Injection moulded PVC socket fittings with
solvent cement joints for water supplies part 3
gpecific requirements for 807 elbow

301 15:7834 (Part |V) 1987 Injection moulded PVC socket fittings with
solvenl cement joints for water supplies part 4
specific requirements 90° tees
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302

1S:7834 (Part V) 1987

1

Injection moulded PVC socket fittings with
solvent cement joinis for water suppiies parl 5
specific requirements for 45° tees

303

1S:7834 (Part VI) 1987

Injection moulded PVC socket fitlings with
solvent cemant joints for waler supplies pan 6
specific requirements for sockets

304

1S:7834 (Part \II) 1987

Injection moulded PVC socket fittings with
solvent cement joints for water supplies part 7
specific requirements for unions

305

1S:7834 (Part VIII) 1987

Injection moulded PVC socket fittings with
solvent cement joints for waler supplies parl 8
specific requirements for caps

308

18:8008 (Part 1) 1976

Injeetion moulded HDPE fittings for potable
| water supplies part 1, general requirements

307

15:8008 (Part 11) 1976

Injection moufded HDPE fittings for potable
waler supplies part 2, specific requirements for
807 bends,

| 308

1S:8008 (Part Ill) 1976

Injection moulded HDPE fittings for potable
water supplies part 3, specific requirements 90°
tees

309

1S:8008 (Part IV) 1976

water supplies part 4, specific requirernents for
reducers

Injection moulded HDPE fittings for pnt;bla

310

15:8008 (Part V) 1976

Injection moulded HDPE fittings for potable
water supplies part 5, specific requiraments for
reffule reducers

an

IS:B008 (Part V1) 1978

Injeclion moulded HDPE fitlings for polable
waler supplies part 6, specific requirements for
pipe ends

| 312

IS:8008 (Part Vi) 1976

Injection moulded HDPE filtings for potable
watar supplies part 7, specific requirernants for
sandwich flanges.

313

15:8329-1994

Centrifugally cast (Spun) ductile iron pressure
pipes for water gas and sewage

314

15:8360 (Part 1) 1977

Fabricated high density polythylene HDPE
fitting for potable water supplies part 1 gereral
l requirements
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315 1S:B360 (Part 1) 1977 Fabricated high density polythylene HDPE
itting for potable water supplies part 2 for 80°

| tees

316 15:8360 (Part 11} 1977 | Fabricated high density polythylene HDPE
fitting for potable water supplies part 3 for 90°
bends

317 | 15:8931-1993 Copper alloy fancy single lap assembly and
stop valves for water services

318 15:8338-1984 Cast iron screw down stop valves and stop &
check valves for water works purposes

319 15:9520-1980 Nominal sizes lor valves

320 15:9523-1980 Ductile iron fittings lor pressure pipes for water,
gas and sewage

321 15:9739-1981 Pressure reducing valves for domestic water
supply system

322 15:9762-1984 Palythylene fioals (Spherical) for lloal valves

323 15:9890-1981 General purpose ball valves

324 15:10124 (Part 1) 1988 Fabricated PVC fittings for polable waler
supplies part | general requirements,

325 15:10124 (Part 1l) 1988 Fabricated PVC fittings for potable water
supplies part 2 specific requirements for sockets

326 1S:10124 (Part 111} 1988 Fabricated PVG fittings for potable water
supplies part 3 specific requirements for straight
reducers

327 15:10124 (Part 1V) 1988 Fabricated PVC fittings for polable water
supplies part 4 specific requirements for caps

azs 15:10124 (Part V) 1988 Fabricated PVC fittings for potable water
supplies part 5 specific reguirements tor equal
tees.

329 15:10124 {Part VI) Fabricated PVC filtings for potable water
suppliespar 6 specific requirements for flanged
tail piece with metallic flanges

330 15:10124 (Part VII) 1988 Fabricated PVC fillings for potable water

supplies part 7 specific requirements for
threaded adopters
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331 15:10124 (Part VIII) Fabricated PVC fittings for potable water
supplies part 8 specific requirements for 90°
bends

332 1S:10124 (Part IX) 1988 Fabricated PVC fittings for potable water

| supplies part 9 specific requirements 60° bends

333 1S:10124 (Part X) 1988 Fabricated PVC fittings for potable water

| supplies part 10 specific requirements for 45°
) B bends o

334 1S:10124 (Part XI) 1988 Fabricated PVC fittings for potable water
supplies part 11 specific requirements 30°
bends

335 15:10124 (Part XII) 1988 Fabricated PVC fittings for potable water
supplies parl 12 specific requirements for
22V4° bends

336 15:10124 (Part XIll) 1988 Fabricated PVC fittings for polable water
supplies part 13 specific requirements 11%°
bends

337 15:10292-1988 Dimensional requirements for rubber sealing
rings for C1/D joints in cement piping

338 1S:12234-1988 Plaslic equilibrium float valve for cold water
services

339 15:12701-1996 Rotational moulded polyethylene water storage
tanks

340 15:12709-1994 Glass fibre reinforced plastic (GRP) pipes,

| joints and fittings for use for water supplies.
| 341 15:13095-1991 Butterfly valves for general purposes.

342 1513114-1891 Forged brass gate globe and check valves for
water works purposes.

343 IS13159(Part1)1993 Pipe flanges and flanged fittings part-1
dimensions

344 1S:14182-1994 Solvent cement for use with unplasticized
pelyvinyl chleride plastic pipe fittings

345 1S:14329-1995 Malleable iron castings -

346 1S:1795-1982 Specification for pillar taps for water supply
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347 1S:26592-1989 Ferrules for water services

348 15:9763-1988 Plaslic bib taps and stop valves (rising spindle)
for cold water services
DRAINAGE

349 15:458-1988 Pre-cast concrete pipes (with and without
reinforcemeant)

350 18:651-1992 Salt glazed stone ware pipes and fittings

351 | 1S:1726-1991 (Part 1 to 6) | Cast iron manhole cover and frames

352 15:784-1978 Prestressed concrete pipes (including fitings

353 18:1728-1979 Sand cast iron spigot and sockel soil, waste
and ventilating pipes, fittings and accessories

354 1S:3486-1966 Cas! iron spigot and socket drain pipes.

355 15:3989-1884 Centrifugally cast (Spun) iron spigot and socket
soil, waste and ventilating pipes and
accessories _

356 1S:4350-1976 Specitication for concrete porous pipes for
under drainage

357 15:4885-1988 Sewer bricks

358 15:5455-1969 Cast jron steps for man holes

359 15:5600-1970 Sewage and drainage pumps

360 15:5961-1970 Specification for cast iron grating for drainage

361 15:6908-1991 Asbestos cement pipes and fittings lar sewage
and drainage

362 1S:7319-1974 Perforated concrete pipes

363 15:3006-1979 Specification for chemically resistant glazed
stone water pipes and fittings

364 1S:3271-1966 General requirements of steel cowl vantilators
with detectable component

365 15:3272-1966 Dimensions for over head steel cowl ventilators

366 15:3273-1966 Dimension for circular head stea! cowl
vantilators

367 15:3274-1966 Goose neck ventilalors-welded type

368 15:3275-1966 Dimensions for steel cowl ventilalors
accessories
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369 18:3278-1966 Dimensions for detachable coaming covers and I
wire mesh grids for steel cowl ventilators

370 15:15:6280-1971 Specification for sewage screens ]

n 18:11925-1987 Specification for pitch impregnated fibre pipes |
and fittings for drainage purposes |

372 1S:12592 (Part 1) 1988 Specification for pre-casl concrete manhole
cowvers and frames part 1 covers

373 18;12592 (Part I1) 1988 Specification for pre-cast concrete manhole
covers and frames part 2 frames

374 15:14333-1998 High density polyethylene pipes for sewerage

375 18:14402-1996 Glass fibre reinforced plastics (GRP) pipes,
joints and fittings for use for sewerage industrial
waste water {other than potable)

376 1S5:13592-1992 Unplasticized polyvinylchloride (UPVC) pipes
for seil and waste discharges system inside
building including ventilation and rain water
system
STEEL WORK & GLAZING

377 18:1730-1989 Steel plales, sheets, strips and flats for structural
and general engineering purposes

378 13:3614 (Part1)1996 Specification for fire check doors, plate metal
covared and rolling type

379 15:3641{Part lly1992 Specification for metallic and non-metallic fire
check doors resistance lest and performance
criteria

380 15:4351-1976 Specification for steel door frames

381 15:4384-1967 Steel water tight & weather tight doors

382 18:7152-1992 Book room doors specification

383 18:9796-1981 Non-wealther tight steel doors

384 15:10521-1983 Collapsible gates

385 15:806-1968 Code of practice for use of steel tubes for |
general building construclion |

386 | 1S:808-1989 Dimensions for hot rofled steel beam, column, |

channel and angle seclions
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aa7 |1S:1081-1960 Code of practice for fixing and glazing of metat
(steel and aluminium) doors with ventilalors
| 388 15:1361-1978 | Steel windows for industrial buildings
| 389 15:2835-1987 | Flat transparent sheel glass
390 15:3854-1991 Hot ralled steel channel sections for general
engineering purposes
391 | 15:4923-1985 Hollow steel sections for structural use.
392 1$:5437:1994 Figured, rolled and wired glass
393 18:10451-1983 Steel sliding shulters (lop huge type)
394 15:11188 (Part 1) 1991 Wault (Strong room) doors part 1 specification
395 1S:11188 (Part 2) 1991 Vault (Strong room) doors part |l test for burglary
| resistance
396 15:1188 (Part 2} 191 Vault (Strong room) doors part |l test for fire
resistance
397 1S:1977-1996 Low tension structural steel
398 1S:2062-1932 Sleel for general struclural purposes




ANNEXURE 'B’
SAFETY IN CONSTRUCTION

The contractor shall employ only such methods of construction, tools and planis as
are appropriate for the lype of work or as approved by Engineer-in-Charge in writing.

The confractor shall take all precautions and measures fo ensure safely during
execution of works and shall be fully responsible for the same. Safety pertaining to
construction works such as excavalion, centering and shultering, trenching, blasting
demalition, electric connections, scaffolds, ladders, platforms, gangway, mixing of bituminous
materials. Electric and gas welding, use of hoist and other construction machinery
shall be governed by CED safety code: CPWD salety code, construction safety
manual of DOS, (DOS:ISRO:TR:105) relevant IS salety codes and also direction of
Engineer In-charge.

L. STAGE AND NATURE OF I SAFETY MEASURES EXPECTED TO BE

NO. CONSTRUCTION HAZARD TAKEN BY THE CONTRACTOR AND
SITE ENGINEERS

1 Excavation in soft loose and slushy The excavation beyond 1.5m to be done in

soil more than 2.00m depth sliding steps of minimum 500 mm offsets as in

of earth of collapsing of sides. relevant clause. Planking and strutting shauld

be done as inrelevant clause/drawing, as per
direction of EIC. based on sile condition,

2 Excavation in slippery area (water Try to dewater the area and spread minimum
logged) — The labour may fall or 150 mm thick sand layer to avoid slipping.
machinery on site may slip

3 Excavation in Rock where chiseling For hammer work, only experienced and
isinvolved = The fall of hammermay skilled labour shou'd be employed. Chisel
injure the hand, small rock pisces should nol be allowed to be held by hand
may injure the eyes and legs. while hammering but chisel holding clamp
should be provided. The labour showd be
pravided with goggles and leg coving to
protect eyes and legs, from injuries due fo
small rock pieces.

4 Execavation in Rock where blasting The work of blasting should be entrusted to
is invelved - Careless handling may only experianced persons. Provide sufficient
lead to injury to main warker or length of fuse to give ample margin of time
passers by. from the time of lighting to the time of

explosion. A danger zone atlesst 180m
diameter is to be fiagged off 10 minutes
before actual firing. All workmen should be
sent away from danger zone except the firing
man, who shouid be provided with a whistla.




SL.
NO,

STAGE AND NATURE OF
CONSTRUCTION HAZARD

SAFETY MEASURES EXPECTED TO BE
TAKEN BY THE CONTRACTOR AND SITE
ENGINEERS

Excavation for drain across road ar
manhole adjacent to a road - chancas
of a passer by falling Into the
excavated portion

The area should be well barricaded and a red
lamp providea atmight A watchman should be
deputed to prevent any movement of persons,

or vehicles.

During Excavation or some times aven
while concreting = snake biles or
scorpion stings-

in places where the movements of snakes are
more the contractor should provide the labour
with gumboots gloves etc and aiso make snake
antdotes available on site, Aparticular care that
has to be taken on such site is to shways keep a
vehicle avallable on site 1o rush the patient to a
doctor,

Centering (farm-work) and scaffolding
—form wak collapse while concreting
or just before concreting especiaily
when wooden ballies are used.

Many a times ballies joined together give way

I due to weak joint, use of ballies should be

discouraged. If for any reason it is used, the
use of joined ballies should be restricted. Only
2 jnined ballies out of 8 paliies should be allowea
In case of double staging for a slab ata height,
utmost care should be taken to ses that the top
balli rests on the bottom balll. A particuiar care
that should be taken during concreting operation
of slabs and beams is Ihat, one carepenter and
two helpers with spare balfies nals etc should
be deputed below the slap/beam thal i1s baing
concreted to walch any disturbances in the
supports of the form work below during
concreting. In case of any doubt the concrating
should be stopped immediately and the form
work strengthened Never allow bricks below a
bailie 1o make up the required hesgnl  This is
most dangerous.

| Form-wark for beams and stabs:

The bottom of beam coliapses and
many times brings down the slab as
wall injuring the labour and supervision
staff.

This case is noticed when slender ballies are
used without bracing.  In fact, no conerating
should be allowed without bracing at 300 mm
above ground, and at mid way, in normal beams
andslabs The bracing should be farthe suppert
of beams as well as slabs.

Farm-wark for sides of a slab:

The labour just rests his foot on the
plank and looses balance and falls |
resulting a fatal accident.

i

This is noticed when the carpenter fixed the side
shuttaring of a slab with a plank just tied by
Binding wire {o the steal reinforcement and by
wooden pieces nailad in wall and plank. Thisis
50 weak a portion that with little prassure the
plank gives way.
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Hence side shuttenng should be done with a
direct bali suppert from ground or flaor, and
the practice of typing planks reinforcement
should be lotally avoided. A temporary raling
along the periphery of siab will guard the life of
labour and supervision staff

10

Form-work for beams and slabs —
Opening the form work - Accident dua
to fall of materials dunng removing the
farms.

In fact, this is a most dangerous work. One
should be very careful while form work is
remeoved, Only trained carpenters should be
deputed for the wark. A safe resting place
outside the area of slab as a temporary
measure should ba constructad from where
the slab can be ramoved safely, Removal of
form work during night should not be permitted
under any circumstances.

Scaffolding = Fall of workman,
supervision staff, standing on chalis
nottied properly or tied only at one end.
{Chalis made of Bamboo)

Thus is a vary common negligence on the part
of labour who do scaffolding work.

The ehalis on which they wark span aver it's
complete length or is tied loosely and many
times at one end only. Hence, care mus! be
taken thal the chall do not psna over the
full length but some middle supporis are
provided and also the same is tied properly on
both ends.

Ladders — Balll or bamboo ladders,
The horizontal member breaks and the
person falls. Some times the top face
justrests on wall and the whole ladder
tilts causing an accident.

The ladder should be strong encugh 1o bear
the welight of a labour with materials on head.
As far as possible a hand rail should be
provided at least one side. The horizontal
member should be preferably fixed with boltand
nuts or strong nails. \When the ladder is placed
across @ wall the top portion should be tied
firmly to a strong support so that the ladder does
not move laterally.

Column reinforcement = Column
reinforcement mainly in independent
footing collapses — injury fo parsons
working nearby

The tendency of bar — benders is to lie the
vertical steai with coir rope or 8 mm stee! rods
as ties on all four sides of the column
reinforcemant. This method of upporting the
column rainforcement should be supponed by
strong balies on all four sides of reinforce-
ments and as far as possible @ combined
platform should be constructed out of baliies
overwhich the reinforcement ean be supponed,
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14

Concreting chejjas — When chajjas are
concreted without care and on apening
the form work tha chajja would
damage, causing Injury to labour on

top or bottom of chajja.

While concrating chajjas care must be taken
that the labour do not stand on the reinforcemant
and disturb the position. A separate scaffolding
must be tied, over which the labour can stand
and work without disturoing the reinforcements.
The main reascn is in chajja the steel has to
be positionad at top and if labour stands on the
stesl, it will bend and come to bottom face and
tha chajja will ba weakened which wil fall when
farm work is removed. Thus causing injury to
labour working on top or bottom,

18

Dismantling = Dismantled matarials
may fall on passers by, The persen
engaged in dismantiing work may fall
due te slipping. The dismantled
materials may fall on persons below.

When wark of demalition is to be taken up the
area should be closed for all outsiders. No one
should be allowed up to 50 m or as per the
requiremant of site, from the place of demoalition.
The workers engaged in demalition shauld be
asked to wear safely belts, Helmets must be
wom by all the workers engaged in dismantling
work. The place should be striclly guarded at
night with red lights at prominent places and
watehman should be posted.

16

Electric — connection/ cables ete. High
tension/LT. Electnc wire passing near
the slab structure- while bending, litting
or tying reinforcements the bar
benders may sustain the electric
shock, causing fatal injury.

The wark in such places must be axecuted
under the strict supervision of a responsibie
foreman or @ supervisar

17

Electric Cannection /Cables elc
Cables below ground may get
punctured during excavation and thus
electrocute the labour working.
Similarly when concreting is in
progress the punctured cable may
prone 1o be fatal to the labiour.

Before taking up the work all availabie drawing
shall be studied, local enquiry to be made to
know the position of cables and work in such
area should be gol executed under strict
supervision of an experienced foreman or a
supervisor,

18

Electric Cannection / Cables etc:

Temporary Electric lines near damp |

walls, near joinery stretched on a
considerable length — There is every
chance that the wire may get cut dus
te usage and may develop shan
circuits / leakages ete. and may
electrocute the person touching the
wire accidently.

The electric wires should be maintained by an
electricians also he should regulary check up
the insulation of wires espadially placed near
steel items and damp areas.

The temporary, wiring should be supporied
propery. Asfaras possible a good quality wire
should be used which may not get damaged
aasily.
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Electric and gas welding work —

Crilling. polishing work = Dane by
temporary cables used on a numbar
of works — Due to the fact that the
wires are old and when they coma in
contact with water even in the process
of curing the surrounding area may gst
affected due 1o leakage in the electric
current thus causing damage to the

| workers and supervision staff

Al wiring works 1o be inspected by expenencad
electrician. All wires to be property insulted and
fixed at height on temporary poles. Nowsalding
wark should be permitted near damp area The
welders to be provided with welders goggles
and gloves. Asfaras possible machine in good
condition should be used.

20

Construstion Machinery and Lifts -
Concrete mixers - Safety pracuations.
A mixer with hopper tried to be

| cperated by an helper could not

release brake in time thus causing
injury to the person near hopper —
some fimes fatal one.

The mixers with hopper should be operated by
an expanenced mixer operator and such mixers
sheuld not be aliowed (o be handied by a helper
or a labour.

2

Construction Machinery and iifts —lifts

- safaty precautions.

(1) The lift pit if left unguarded the
children of workers may fall in the
pit resulting in fatal accident.

{2) The manually operated brakes of
the Iift failed or the cemmunication
betwaen the labour at the tap and the
liftman failed and thus, the lift was not
contrelled and resulted in fatal
accident

(1) A brick protection wall of minimum 1.00m |

height should be constructed around the
lift pit, thus, preventing the children going
near the pit. Aspecial care should be taken
to see that the children are not allowed to
coma near the machine

{2} Thacondition of the ift must be maintained
properly. The lift operator should be well
frained. The labour receiving the bucket
at top should be smart and active
enough to convey the message of stopping
and releasing the lift to lift operator
properly.

Water Storage Tank for general use
and curing — chances of children of
workers falling in the tank with fatal
accident

The water tank constructed on site should be
protected by at least 1.00 m high walls on four
sides, so that the children do not fall.

2

| Misuse of iift by labour and some times
| supervision staff. The lifis that are
| meant for lifting materials used by

labourto goto upper floars. The labour
tnus travelling may times get injured

Mo parsons should be allowed ta go to upper
fioors by lifts tha! are mainly meant for
conveying the building materials. Fatal
accidents have taken place due to above action
of workers
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Site Claaning — Cleaning top floors of
building — Upper portian of any
structure — Throwing waste malerials
broken concrete pleces, brick bats,
sand etc. straightway from top to
ground injuring person below or even
apassar by

This dangerous practice should not be allowed
atall. The materials should be brought lo the
ground with the helg of lift or use of rope over
pulley with a bucket, thus bringing gown the
material safely.

25

Bar bending work — Halpers of bar
benders rescn to shert cul methods
of thrawing surplus steel pisces from
top floars to ground which may cause
fatal injuries

This is a very bad practice The helpers should
bring the rogs to ground with the help of Iiff or
rope and pulley.

_
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SECTION |
INTERNAL WIRING




SECTION — |
SPECIFICATION FOR INTERNAL WIRING

1.0 Scope:

This specification is intended to cover the requirements of supply, installation, testing and
commissioning of electrical wiring installations and other accessories required for its
satisfactory operation, This also covers the essential requirements for precautions regarding
wiring installations for ensuring satisfactory and reliable service. It relates to all wiring
installations in non-industrial, industrial and residential buildings. This specification covers
different types of wiring such as teak wood batten, surface conduit and concealed conduit
witing, for system voltage not exceeding 650 V.

2.0 Standards:

The Flectrical wiring installations and other accessories shall comply with latest 15 : 732 (part-iy-
1983 and National Electrical Code— 1985,

3.0 Terminology :
Far the purpose of this specification, the following definitions shall apply :

il Accessory : Any device, assodiated with the wiring and electrical appliance of an
installation, ior example. a switch, afuse, a plug, asocket out-let, alamp halder or a ceiling
rose,

il Bunched : Cables are said to be ‘Bunched’ whan two or more are contained within asingle
conduil, or if not enclosed, are not separated from each other,

i} Circuit: An arrangement of conducter or conductors for the purpose of conveying
electrical energy and forming a system or a branch of a system.

Ivi Cleat: An insulated incombustible support normally used for insulated cable.

v} Aerial Conductar: Any conductor which is supported by insulators above the ground and
is directly exposed to the weather.

vi) Connector: A mechanical dlamp shrouded in insulating material for connecting the
conductor of a cable or of a flexible cord to that of anather cable or of ancther flexible
cord,

vily Connector Box or Joint Box: A box farming a part of wiring Installation, provided to
contain joints in the conductors of cables of the installation,

viil} Direct Earthing System: A systemn of earthing in which the parts of an installation are so
earthed as specified but are not connected within the installation to the neutral conductor
of the supply system or to earth through the trip coil of an earth leakage circuit braaker.

ing Earth; A connection to the general mass of earth by means of an carth electrode. An
object is said to be ‘earthed’ when itis electrically connected to an earth electrode; and a
conductor is said to be solidly eathed” when it is electrically connected to an earth
electrode without a fuse, switch, circuit-breaker, resistance or impedance in the eaith
connection,



«) Earth Continuity Conductor: The conductor, including any clamp, connecting to the
earthing lead or Lo other parts of an installation which are required to be earthed. It may be
in whole or in part, metal conduit or the metal sheath or armour of the cables, or the
special continuity conductor of 2 cable or the flexible cord incorporating such a conductor.

xi) Earthing Lead : The final conductor by which the connection to the electrode is made.

xii) Installation - All the electrical wiring, accessories, fittings, consuming devices, control and
proteciive gear and ather apparatus associated with the wiring situated on any premises in
which electricity is supplied or is to be supplied through any one service to a consumer of
CONSUMErs.

wiii] Live or Alive : Bectrically charged so as to have a potential different from that of earth.

wiv) Multiple Earthed Neutral System : A system of earthing in which the parts of an installation,
specified to be earthed or connected to the general mass of earth and in addition, are
connected within the installation to the neutral conductor of the supply system.

wvi Primary Point: Primary point wiring shall include all works necessary to complete the
wiring of 4 swith circuit of any length from the tapping point on the distribution
vircuil to the following via the switch;

a) Ceiling rose or connector (in the case of ceilfing/exhaust fan points).
b Ceiling rose tin the case of pendants except siifi pendant points).
¢} Socket-outlet (in the case of sucket-outlet points).

dj Lamp holder (in the case of wall brackets, batten lamp holder points, bulk head and
similar fittings.

&) Call bell/buzzer (in this case the words “via the switch” shall be read as:

“Via the ¢
pruvid[‘d' 1.

ing rose/ socket-outlet or bell push where no ceiling rose/socket-outlet is

wii Secondary Points: The light points which are not having control switches andlooped from
the primary light point or from the nearest secondary light point in the same lighting circuit
are considored as secondary points.
ity Weather Proof : Accessories, lighting fittings, current using appliances and cables are said
to be of the Weather proof type, if they are so constructed that when installed in open
situation, they will withstand the efiects of rain, snow, dust and temperature variations.
xvil] Service : The conductors and equipments required for delivering energy from the electric
supply system to the wiring system of the premises served.

4.0 Construction
4.1 Control at the point of commencement of supply.

4.1.1 The main switch shall be located near the termination of service line and itshall be easily
accessible without the use of any external aid and the main switch shall be installed at a height
af 1.8 m from finished floor level, The exact location shall be finalised by the Engineer-in-charge.

41.2 Acircuit breaker or switch fuse unit shall be provided at the point of entry. There shall not



be any break in the neutral wire in the form of fuse or switch unit. The neutral shall also be
marked clearly.

4.2 Location of the switches and switch boards.

4.21 Switch boards shall be placed only in dry-locations and in ventilated rooms and they shall
not be placed in the vicinity of storage batteries or exposed to chemical fumes,

4.2.2 In adamp situation or where flammable or explosive dust, vapour or gas s likely to be
present, the switch beard shall be totally enclosed or made flame proof as may be
necessitated by the particular circumstances.

4.2.3 Main board location shall be such that it is easily accessible for firemen and uthes
personnel to quickly disconnect the supply in case of emergencies.

4.2.4 Care shall be taken not to erect switch boards above gas stoves or sinks or within 2.5 m
of any washing unit in the washing rooms.

4.2.5 Main switch hoards shall be installed in rooms or cupboards having pravisions (o locking
arrangement 50 as to saleguard against operation by unauthorised personnel,

4.26 Adequate illuminaticn shall be provided for all working s paces around the switch boards
when installed indoors,

4.2.7 In case of switch boards fixed in places likely to be exposed to weather or to abnormal
maist atmosphere, the outer casing shall be weather proof and shall be provided with glands or
bushings or adopted to receive screwed conduit, according to the manner in which the cables
are fun.

4.2.8 When the switch boards are recessed in the wall, the front shall be fitted with a hinged
panel of teakwood or other suitable material, such as hylum, or with unbreakable glass dooisin
teak wood frame with locking arrangement, the outer surface of the doors being flush with the
walls. Sufficient space shall be provided at the back for connection and at the front between
switchgear mountings and the door.

4.2.9 wall mounted switch boards shall be instalied such that the bottorn is at a minimum
height of 1.20 m above finished floor level wherever applicable, as indicated in the arg
CED/ELE/S/1A.

4.2.90. The various live parts, unless they are effectively screened by substantial barriers of
non-hygroscopic, non-flammable insulating material, shall be so spaced that an arc cannot
maintain between such parts and earth,

421 No apparatus shall project beyond any edge of the panel. No iuse body shall be
maounted within 2.5 cm of any edge of the panel and no hole other than the hales by means of
which the panel is fixed shall be drilled closer than 1.3 ¢m from any Edge of the panel,
4.212 Equipment whichis on the front of a switch board shall be so arranged that inadvertant
personnel contact with live parts is unlikely during the manipulation of switches, changing of
fuses or similar operation,

4.213 In every case in which switches and fuses are fitted on the same pole, tHese tuses shall
be =0 aranged that the fuses are not live when their respective switches are in *OFF position.
4214 Mo fuses other than fuses in instrument circuit shall be fixed on the back or behind a
switch board panel or frame.



4.215 The arrangement of the gear shall be such that they shall be readily accessible and their
connections to all instruments and apparatus easily traceable.

4.3 Distribution Boards:

431 All distributicn boards shall be of either MCB or HRC fuse/rewirable fuse as described in the
respective schedule.

4.3.2 The distribution boards shall be controlied by a switch fuse, miniature circuit breaker or
an isolator as described in the respective schedule. Fach outgoing circuit shall be provided
either with a MCB or a fuse on the phase. The neutral shall be cannected to a common link and
be capable of being disconnected individually for testing purposes.

433 The distribution boards shall be located as indicated in the respective electrical working
drawings and as directed by Engineer-in-Charge. The distribution boards shall be fixed on wall or in
the niches provided and shall be accessible for either replacement of fuses or maintenance.

4.3.4 The distribution board shall comply with the specifications as given in section V.

4.3.5 The distribution boards shall be fixed at 1.2 m from FF L and shall be installed as detailed
in the-drg. CED/ELE/S/1A.

436 They shall be weather procf if exposed to weather or damp situations.
437 The following shall be marked on the distribution boards :

a} Danger-415 volts.

b} Accessible only to authorised persans.

¢) Marked ‘Lighting’ or ‘Power’ with number of phases and voltage. It shall be provided
with circuit list giving details of each circuit which it controls along with circuit rating
and fuse size.

dj The panel from where power is tapped to DB.
All marking shall be clear and indelible.

4.3.8 Thetotal load of the consuming devices shall be divided evenly between the number of
ways of the distribution board.

4.3.9 The consuming devices circuit shall be connected to distribution board in preper
sequence, 50 as to avoid unnecessary crossings of wires.

4.3.10 Cables shall be connected to a terminal only by soldered or crimped lugs.

431 All bare conductors shall be rigidly fixed in such a manner that a clearance of atleast 2.5
cm is maintained between conductors of opposite polarity or phase and between the
conductors and any material other than insljlaﬁng material.

4,312 The incoming and outgoing cables shall be neatly bunched.

4.4 Capadity of dircuit:

441 Circuit shall not have more than a total of ten points of fans, 5A socket outlets and light
points and its total load shall not exceed 800 watts. Lights, fans and 5A socket outlets can be

wired on asingle common circuit. If fan circuit is drawn separately, circuit shall not be used for
maore than ten peints and load shall not exceed more than 800 watts.

4



4.432 When installations require use of group control for switching operation, circuits for
socket outlets may be kept separate from fans and lights.

4.43 Conductors shall be of aluminium and shall not have a cross section less than 2.5 mm? for
final sub-circuit lor fan and light wiring. The cross sectional areas of conductors for power wiring
shall be atleast 4.0 mm? aluminium, No intermediate joint in the conductor is permitted.

4,44 The power circuit shall not have more than two outlets per circuit each of less than TKW.
Whenever the load to be fed by the outlet is more than 1.5 KW, it shall be controlled by a MCB
and each outlet shall be connected to separate circuit.

4.5 Passing through walls.

4.5.1 Itshall be ensured that wires pass freely through protective pipe or box and that the wire
pass through in a straight line without twist or crossing in wire. The conductors shall be carried
either in arigid steel conduit or in a rigid non-metallic conduit of such asize which permits easy
drawingin. The end of conduit shall be neatly bushed with porcelain, woed or other approved
material.

4.5.2 Where a wall tube passes outside a building so as to be exposed to weather, the outer
end shall be bell mouthed and tumed downwards and properly bushed on the open end.

4.6 Fixing to walls and ceilings :

461 Plugs for ordinary wallsor ceilings shall be of well-seasoned teakwood, not less than 5 cm
long and 2.5 cm square on the inner end and 2 cm square on the outer end. They shall be
cemented into walls to within 6.5 mm of the surface, the reminder being finished according to
the nature of the surface with plaster.

46,2 Where owing to irregular coarsing or other reasens, the plugging on the walls or celling
with wood plugs presents difficulties, wood batten or metal conduit (as the case may be) shall
be attached to the wall or celling in a suitable manner. in the case of new buildings, wherever
possible, teak wood plugs shall be fixed in the walls before they are plastered.

5.0 Fittings and accessories:

5.1 Fitlings:

511 No inflammable shade shall form a part of a light fitting unless such shade s well
protected against all risks of fire. Celluloid shace light firting shall not be used under any
circumstances. Vitreous enamelled iron shade of suitable slze shall be used (nominal size with a
tolerance of 5 mmi. Plastic shade shall not be generally used in the fittings suitable for
incandescent lamps.

51.2 When alight fitting is supported by one of more flexible cords, the maximum weight to
which the twin flexible cords may be subjected is given in 15 :732 whichis reproduced below

normal Cross Sectional Number and Maximum
area of twin flexible diameter permissible
cord in mm? in mm of wires weight in kg
0.50 16/0.2 1.7

0,75 24/0.2 2.6

1 32:0.2 15

1.50 48/0.2 5.3

2.50 80/0.2 B.&

4.00 128702 14.0

wr



5.2 Accessories:

5.271 Switches: All switches shall be placed in the live conductor of the circuit and no single
pole switch or fuse shall be inserted in the earth or earthed neutral conductor of the circuit.
Single pole switches {other than for multiple control) carrying not more than 15 amperes may
be of the piano flush type and the switch shall be “ON" when the knob is down.

5.22 Lampholders :Lamp holders for use on brackets and the like shall have not less than 1.3
cm nipple and all those for use with flexible pendant shall be provided with cord grips. All lamp
holders shall be provided with shade carriers. Where centre contact Edison screw lamp holders
are used, the outer or screw contact shall be connected to the “middle wire” or the neutral or to
the earthed conductor of the circuit.

523 Lamps:All incandescent lamps, unless othenwise specified, shall be hung at a height of
not less than 2.5 m above the finished floor level.

524 Ceiling rose:a) A ceiling rose or any other similar attachment shall not be used on a
circuit, the voltage of which normally exceeds 250 volts.

b} Mormaily only one flexible cord shall be attached to a ceiling rose. Spedially designed ceiling
reses shall be used for multiple pendants.

i A ceiling rose shall not embody fuse terminal as an integral part of it.

525 Socket-outlets;a) A socket-outlet shall not embody fuse terminal as integral part of it.
But the fuse may be embodied in plug in which case plug shall be non-reversible and shall be so
arranged and connected that the fuse is connected to phase conductor.

b Every socket-gutlet shall be controlled by a switch.
¢ The switch controlling the socket shall be on the live’ side of the line.

dy 5 Amps and 15 Amps socket-outlet shall normally be fixed at any convenient place 60 cm
above the floor level or near such level as indicated in drawing CED/ELE/S/2.15 Amps socket-
outlets in the kitchen of the residential buildings shall be fixed at convenient place 23 cm above
the working platform. In a room containing a fixed bath or shower, there shall be no sacket
outlet and there shall be no provision for connecting a portable appliance. Any stationary
appliance connected permanently in the bathroom shall be controlled by an isolator switch or
circuit breaker, as shown in the drawing CED/ELE/S/1(B).

) Where socket-outlets are placed at lower level, they shall be enclosed in a suitable wooden
ar metallic box, as the case may be, to harmonise with the system of wiring adopted.

fl In an earthed system of supply, the socket-outlet and the plug shall be of the three pin type,
the third terminal shall be connected to earth,

g Conductors connecting electrical appliance with socket-outlet shall be of flexible twincord
with an earthing cord which shall be secured by connecting between the earth terminal of plug
and the metallic body of the electrical appliance.

h) For providing power supply to window air-conditioners, 3 pin 20 A single phase metal clad
socket with 20 A SPMCB control shall be provided as indicated in the drawing CED/ELE/S/1(c).

5.3 Attachment of fittings and accessories :

5.371 In teakwood batten wiring, accessories like switthes, socket-outlets, call bell pushes etc.



shall be flush mounted inside a substantial box or black of teak wood or approved hard woed
double board construction twice varmished both inside and outside including back side after
all fixing holes are made in them and attached to the wall. Blocks shall not be less than 40 mm
deep. The cover for the bax or block shall be of 3 mm thick Hylum sheet as approved by the
Fngineer-in-charge.

532 Inteak wood batten wiring groups of accessories and regulatars shall be mounted on
well seasoned and properly secured teak wood or approved hard wood baards of suitable size
to accommodate the number of fittings. The board shall be well vamished with pure shellac on
all sides, both inside and outside, irrespective of being painted to match the surroundings. The
board shall be divided into two sections, ane for the switches which shall be flush mounted and
the other for regulators fixed on the board with suitable flat washers and round head iran
screws (o any other type of screw as required). The cover for the section, accommaodating
switches and socket-outlets shall be of 3 mm thick Hylum sheet, as approved by the Engineer-
in-charge. In the case of teak wood batten wiring, switches may be surface mounted on teak
wood ot approved hard wood boxes, But in this case, the rate shall be suitably reduced.

533 Incaseof conduit wiring, all accessories like switches, socket-outlets, call bell pushes and
regulators shall be fixed in flush patem inside metal boxes. Accessories like ceiling roses,
brackets, battens, stiff pendants etc. shall be fixed on metal outlet hoxes,

5.3.4 Aluminium alloy or cadmium plated iron screws shall be used to fix the accessories 10
their bases,

The board shall normally be mounted with their bottom 1.2 m fram finished floor level as
indicated in the drawing CEDVELE/S/1A.

6.0 Wiring systems:
6.1 Surface conduit wiring system.

611 Conduits shall be of M. 5. Seamless or ERW as situation demands and shall not be less
than 19 mm dia and shall be of heavy guage and shall be finished with stove enamelled surface.
Al conduit accessofies shall be of threaded type and under no citcumstances pin gripty pe or
clamp type accessaries be used. The number of PVC insulated conductors that can be drawn
into rigid steel conduit are given in table [ of IS.732-part-Il-1983.

61.2 Bunching of cables:For lighting and power outlet circuits, the wires shall be taken in
separate conduits, Insuleted conductors of AC supply and DC supply shall be bunched in
separate conduits.

6343 In order to minimise condensation or sweating inside the conduit, ali outlets of conduit
system shall be properly drained, Ventilated, but in such away as to preventthe eniry ofinsects,

614 Conduit shall be joined by means of screwed couplers and screwed accessories only. In
long distance straight runs of conduit, inspection type couplers at reasanable intervals shall be
provided or running threads with couplers and jam-nuts shall be provided. Threads on canduit
pipes in all cases shall be between 11 mmto 27 mm long sufficient 1o accommaodate pipes to full
threaded portion of couplers or accessories. Cut ends of conduit pipes shall have no sharp
edges or any burrs left to avoid damage to the insulation of conductars while putling them
through such conduits,



6.15 Conduit pipes shall be fived by 205WG saddies, secured to in approved manner at an
interval of 750 mm but on either side of couplers or bends ar similar fitting, saddles shall be
fixed at a distance of 30 cm from the centre of such fitting, Where conduit pipes are to be laid
along the truss/steel joists etc,, the conduits shall be secured by means of girder clips and as
directed by Engineer-in-charge. Where it is not possible to drill hole in the truss members
suitable clamps with bolts and nuts as directed by Engineer-in-charge shall be used.

616 All necessary bends in the system including diversion shall be done by bending pipes or
b}r inserting suitable solid or inspection type normal bends, elbows ar similar fittings or Fixing
MS inspection boxes, whichever is more suitable, Conduit fittings shall be avoided on conduit
system exposed to weather. Radius of such bends in conduits shall not be less than 7.5 cm.

6.17 The switch or regulator box shall be made of metal on all sides, except on the front. In the
case of welded mild steel sheet boxes, the thickness of the sheet shall not be less than 18 gauge
for boxes upto a size of 20 x 30 em and above this size, 16 gauge MS boxes shall be used..
Except where otherwise stated 3 mm thick Hylum sheet shall be fixed on the front with brass
screws. Clear depth of the box shall not be less than 60 mm and this shall be increased suitably
to accommaodate mounting of fan regulators in flush pattern. All fittings shall be fitted in flush
pattern.

618 Inspection type conduit fittings such as inspection boxes, bends, elbows and tees shallbe
s installed that they remain accessible for such purposes as withdrawal of exising cables or
installation of additional cables,

619 Different parts of conduit system such as bends, unions, tees, junction boxes etc. shallbe
adequately protected against rust particularly when such system is exposed to weather. In all
cases, no bare threaded portion of conduit pipe shall be allowed unless such bare threaded
portion is treated with anti-corrosive and suitable preservatives.

6110 After installation, all exposed surface of conduit pipes, fittings, switch and regulator
boxes etc. shall be painted with two coats of approved enamel paint or alyminiym paint as
required to match the finish of surrounding wall, trusses etc.

6111 Before the canductors are drawn in, the laying of conduit for each circuit or section shall
be completed. The entire system of conduit after erection shall be tested for mechanical and
electrical continuity throughout and permanently connected to earth by means of suitable
earthing clamp, efficiently fastened to conduit pipe in a workman like manner for a perfect
continuity 'between each wire and conduit. Conduits shall be adequately prcrected from
mechanical stresses,

6.2 Recessed conduit wiring system,

Recessed conduit wiring system shall comply with all the requirements for surface conduit
wiring system as specified in 611 to 6111 and in addition, conform to the requirements as
specified below;

a) Making of chase:The chase in the wall shall neatly be made and shall be of suitable
dimensions to permit the conduit to be fixed in the manner desired by the Engineer-in-charge.
In the case of buildings under construction, chases shall be provided in the wall, ceiling etc. at
the time of their construction and shall be filled up neatly after erection of conduit and hrr:ught
to the original finish of the wall,



b Fixing of conduit in chase : The conduit shall be fixed by means of staples or by means of
saddles not more than 600 mm apart. Fixing of standard bends or elbows shall be avoided asfar
as practicable and all curves maintained by bending the conduit pipe itself with a long radius
which will permit easy drawing-in of conductors, All threaded joints of rigid steel conduits shall
be treated with approved preservative compound to ensure protection against rust.

¢} Inspection beoxes: To permit periodical inspection and to facilitate replacement of wires,
suitzble inspection boxes shall be provided at convenient locations. These shallbe mounted in
flush with the wall. The minimum sizes of inspection boxes shall be 75 x 75 mm. Suitable
ventilating holes shall be provided in the inspection box covers.

di Types of accessones to be used : All outlets, such as switches and sockets, may be either of
flush mounting type or of surface mounting type.

i Surface mounting type 1t shall be with any suitable insulating material, if surface mounting
type autlet box is specified.

i) Flush mounting type :in this case, outlets shall be of mild steel boxes with a cover of hylum
sheet of 3 mm thickness. The switches and other outlets shall be mounted on such boxes. The
metal box shall be efficiently earthed with the earth continuity wire which shall run along the
conduit.

et When crossing through expansion joints in buildings, the conduil sections across the joint
may be through flexible conduits of the same size as the rigid conduit.

6.3 Condult wiring system with rigid non metallic conduits:

6.3.1 PVC conduit of thickness not less than 2 mm and of size minimum 19 mm dia shall be
used,

6.3.2 Bunching of cables : Separate conduits shall be used for bunching of conductors of AC
supply and OC supply for lighting and small power outlet circuits,

6.3.3 Conduit joints: Conduits shall be joined by means of screwed or plain couplers
depending on whether the conduits are serewed or plain. Where there are long runs of straight
conduit, inspection type couplers shall be provided at intervals,

6.3.4 On outdoor systems conduit fittings shall be avoided as far as possible.

6.3.5 Outlets: Outlets for fittings, switches etc. shall be boxes of substantial constiuction in
order Lo minimise condensation or sweating inside the conduit. All outlets of conduit systams
shall be properly drained and ventilated, but in such a manner so as to prevent the entry of
insects etc. as far as possible.

6356 Bendsin conduit - Wherever necessary, bends or diversions may be achieved by bending
the conduits or by emplwing normal bends, lnspncﬁnn bends, inspection boxes, elbows or
similar fittings,

637 Incase of plain conduit. heat may be used to soften the conduit for bending and forming
joints. Positioning of conduit in close proximity to hot surfaces should be avoided. Caution
should be exercised in the use of this conduit in locations where the ambient temperature is
50°C or above. If the normal working temperature exceeds 55 ° C, rigid PYC conduits shall not
be used. Also, it shall not be used when the ambient remperature falls below - 5*C.
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6.3.8 Non-metallic conduit systems shall be used enly where it is ensured that they are:

a) Suitable for extremes of ambient temperature to which they are likely to be subjected in
service,

b Resistant to moisture and chemical atmospheres and
¢} Resistant to low temperature and sunlight effects.
6.3.9 The material shall be acceptably resistant to meisture and corrosive agents.

6310 Fixing of conduits: The provision of 6:1.5 shall apply except that the spacing between
saddles or supports is recommended to'be 60 cm for rigid non-metallic conduits.

6.4 Teakwood batten wiring with PVC sheathed and PVC insulated wire.

641 Theteak wood battens to be used for TW batten wiring should have been well seasoned
and should not be less than 10 mm finished thick. The width of the batten shall be such asto
suit the total width of the cables laid on the batten. The batten shall be perfectly straight. They
shall be well varnished on all the four sides, prior to fixing of the batten on wall/ceiling. They
shall be painted with one coat of varnish of approved paint of colour to match with the
surroundings. Where attack from termite is prevalent, antitermite treatment shall be given.
These battens shall be secured to the walls and ceilings by counter-sunk head wood screws to
woad plugs or other plugs at an interval not exceeding 75 cm; the flathead wood screws shall
be counter-sunk within wood batten and smoothed down with file.

6.4.2 Link clips:The link clips shall be made out of aluminium alloy. The thickness shall be as
given below:

0.32 mm {30SWG) for length 25 mm to 40 mm

0.40 mm (285WG) for length 50 mm to 80 mm

Link clips shall be so arranged that ane single clip shall not hold mare than two twin-care PVC
sheathed cables upto 2.5 sq. mm, above which a single clip shall hold a single twin-core cable,
The clip shall be fixed on vamished wood battens with any rust resisting pins or screws and
spaced at intervals of 10 emiin the case of horizontal runs and 15 cm in the case of vertical runs,
For the wiring and run of mains exposed to heat and rain, clips specially made for outdoor use
from a durable metal resistant to weather and atmaspheric corrosion shall be used.

6.4.3 When chances of damage to wiring are there, then, such wiring shall be protected using
sheet metal and the base of which is made in-flush with the plaster or brick work as the case
may be,

Such protective covering shall in all cases be fitted on all down draps within 1.5 m from the floor
or from floor level upto the switch board whichever is less,

6.4.4 Passing through floors:Cables shall be enclosed in any approved type of metallic
covering when taken through fioors, Care shall also be taken to see that conduits of pipes are
neatly bushed with porcelain, wood or any other approved material.

6.4.5 Bendsinwiring: Care shall be taken to avoid right angle bends and shall be rounded off at
the corners to a radius not less than six times the overall diameter of the cable.

6.4.6 Buried cables: PVC cable shall not be buried directly in plaster, where so specified, they
may be taken in teak wood chanelling of ample capacity or cement chase o conduit buried in
the wall.



647 Stipping of outer covering:Care shall be taken that the sharp edge of the cutting
instrument does not touch the PVC sheathed insulation of conductors, while eutting and
stripping of the outer covering of the cables. The protective outer covering of the cables shall
be stripped off near connecting terminals, andthis pratective covering shall be maintained upto
close proximity of connecting terminals, Hammering on clips shall be strictly aveided after the
cables are laid. Where junction boxes are provided they shall be made moisture-proof with
suitable plastic compound,

6.48 Cables through walls: The method to be adopted shall be that faid down in 6.4.4, In the
latter case there shall be one or more conduits of adequate size to carry the cables, Cables shall
enter the conduits straight without bending,

6.49 PVC sheathed wiring shall be painted with a synthetic enamel paint of quick drying type
to match the finish of walls and ceiling.

7.0 Testing:

The following tests shall be carried out on all types of wiring on completion of the work and
before energising the installation.

i} Insulation resistance test,
i} Electrical continuity test,
i)y Earth continuity test,
vl Eaith electrode resistance test,
v! Switch polarity test.

73 Insulation resistance test: The insulation resistance shall be measured by using 500 v
megger between the following points,

7.1 Phase and neutral conductor with all fuses in position and all switches in closed condition
and main switch in OFF position with lamps and other devices removed,

712 Between earth and whole system of conductors with all fuses in place, all switches closed
and all lamps in position.

713 Between all conductors connected to one phase of the supply and the conductors
connected to neutsal with all lamps in position and switches on OFF position.

The insulation resistance in megachm as obtained by each of the above tests shall not be ess
than 50 divided by the number of points on the circuit Where a whole installation isbeing tested, 2
lower value than that given by the above formula is acceptable subject to a minimum of one
megaohm.

72 Electrical continuity test : tach and every circuit shall be tested for electrical continuity by
using a multimeter.

7.3. Earth continuity test: The earth continuity conductor including metal conduit shall be
tested for electrical continuity and the resistance of the same along with the earthing lead
measured from the connection with the earth electrode to any point in the earth continuity
conductor in the complete installation shall not exceed one ohm,

74 Earth electrode resistance test : The earth electrode resistance shall be tested as speciiied
in section Vi



7.5 Switch polarity test: Test shall be made to verify that all switches in every circuit have
been fitted in the same conductar throsghout and such conductar shall be marked for
connection to the phase conductor,
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SECTION I
LIGHTING FIXTURES
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SECTION — It
SPECIFICATION FOR LIGHTING FIXTURES
1.0 Scope:
This specification is intended to cover the requirements of supply, installation and testing of the
lighting fixtures suitable for indoor and outdoor applications of industrial and non-industrial
buildings.
2.0 Standards:

The lighting fixtures shall comply with the latest relevant Indian Standard Specifications and
National Electrical Code,

3.0 Constructional Requirements:
31 General:

311 All accessories and materials used in the manufacture of lighting fixtures shall comply
with the latest relevant Indian Standards and shall be of such quality, type and designs to satisfy
the following:

a)  They shall ensure to provide adequate protection in normal use against mechanical and
electrical fallures,

b They shall ensure protection against electro-chemical action and exposure to the risk of
injury or electric shock to the personnel

¢t They shall with-stand the effect of changing weather conditions, water or excessive
dampness, corrosive fumes, dust, steam, oil, high temperature or any other deterious influences
to which they will be exposed under the conditions of their normal use.

3.2 Lighting fixtures :

Lighting fixtures shall be so designed and manufactured such that their performance is more
reliable, safe, suit the site conditions where the fittings are to be used and efiicient in
operatian. Screwed and other fixed connections between different components shall be made
insuch away that they will not work lnase by vibration or such ather forces as may occur during
nofmal use,

33 Cord Anchorage:

The: stress imposed by the fitting on the current carying cord or cable which is used as part of
suspension system of the lighting fixtures, shall not exceed 15N/mm’ of conductar cross section,
The maximum weight of any fitting which is suspended only by its connecting cable or cord
shall be limited to 5 Kg per suspension point unless special cables which include sultable
mechanical load carrying wire are used,

Fittings provided with non-derachable flexible cable or cords shall have a cord ancherage so that
the conductars are relieved from strain and twisting where they are connected tothe terminals, The
cord anchorage shall alse be such that their outer covering is protected from abrasion. The cord
ancharage shall also satisfy the condition that the cord or cables cannot be pushed intothe fitting to
such an extent, that it is subjected to undue mechanical or thermal stress. Only correct length of
cord anchorage shall be used. Knots in the cord anchors shall be avoided.
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The vord anchorages shall either be of insulating material or be provided with an insulating
fining.

Clands or bushes shall not be used as cord anchorages in portable or adjustable fittings.

it shall be ensured that the fittings used in the work have neat finish and appearance.

34 Cable End Connectors:

where conductors and cables are to be passed through tubes, channels or other passages, they
shall have ample size and should be bushed or bell mouthed atthe ends/edges which are likely
to damage the insulation of the conductor.

The flexible cord shall include an earth conductor, continuously.
3.5 Terminal Block and Connectors:

The terminals and connectors shall be of sound mechanical and electrical design and
appropriate to the duty for which they are used.

The termjnals for supply cable shall permit the connections of conductor of size upto
250 mm

The screwed terminals shall have metric thread with sufficient méchanical strength and shall
not serve to fix any other component.

Terminals shall be such that the conductor of the cable is held firmly and allow a connection to
be made with adequate pressure and without damage to the insulator, when the termianal
screw is tightened to the conductor and it should not slipout of the terminals. The terminal
designs shall be such that it allows a cable to be connected without any spec ial preparation
such as soldering of strand, use of cable lugs and formation of eye lid.

Terminals shall be so arranged that when the connection of the cable is correctly made, there is
no risk of accidental contact between live parts, between phase and neutral or such parts and
accessible motal. Terminals for external connections shall be so located that the conductors can
casily be introduced and secured so that a cover if any can be refixed without any risk or
darrage to the cables. Terminal block shall be firmly fixed tothe fixture. The terminals are tested
by tightening and loosening 10 times on a largest size conductor with the application of torque
as specified and recommended in table - | of 15:1913-1969. With this test the terminals shall not
have worked loose and the conductors shall not show damage such as deep incision or
shearing.

3.6 Internal Wiring of the Lighting Fixtures:

Conductors of suitable size and type shiall be made use of for internal wiring of the lighting
fixtures. The conductor insulation shall be capable of withstanding the maximum temperature
to which the light fitting is subjected in normal use.

The creepage distance between live parts and non current carrying parts shali not be less than
4 mm over the surface of insulation.

3.7 Protection Against Shock:

It shail be ensured that when the fitting is mounted no person can inadvertently come'into
contact with any five parts. The enclosure ‘of live parts shall have strength sufficient to ensure
that it cannot easily be deformed so as to come into contact with live parts.
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3.8 Earthing of Fittings :

All non current carrying exposed metal parts which are liable to become live, shall be in good
electrical contact with each other and the fitting shall be provided with a common earthing
erminalin the vicinity of supply terminal by means of which all the exposed metal parts shall be
effectively earthed. As a general rule the earthing terminal shall be independant of any
constructional balt, stud or screw. The current carrying capadity of the earthing terminal shall be
adequate and shall be not less than that of earthing conductor to be connecied and shall be
capabie of accommedating of earth continuity conductor of required size and have screw
threads not less than M4, The resistance between the metal part of the fitting and the earth
terminal of the fiting shall net exceed 0,50 ohm.

3.9 Markings :
Each lighting fixtures shall have clear marking for the following information,

i Name of the manufaciurer o trade mark or both,

i) model or ype designation,

ity Capacity in watts,

vl Rated maximum voltage.

Marking shall be legible and shall be made either an the fitting of a name plate securely fixed
there to,

The earthing terminal should be marked by the symbol | or _'-__

4.0 Fittings:

41 Incandesceni Fitting:

411 Incandescent ceiling mounted decorative type fitting shall have spun aluminium body
finished in stove enamelled maroon outside and white inside compiete with decorative glass
ware, lamp holder suitable for 1 x 4071 x 6072 x 40/ 2 x 60W GLS larnps. The overall diameter

shallnat be less than 250 mm in case of circular type fitting. In case of square ty pe fitting the size
shall not be less than 200 mm,

4.1.2 The pendant type fixture shall have a suntable canopy, downrod, decorative difiusing
glass with a lamp holder suitable for 40/60/100W GLS lamp.

413 The incandescent bracket type fitting shall have bracket of suitable length not less than
225 mm finished in laqured brass with white enamel, opal glass, lamp halder to take one no
40/60W GLS lamp.

414 Decorative adjustable type incandescent fitting-wall bracket shall have provision for easy
replacement of bulb and adjust the fitting at any required angle

415 Bulkhead fitting shall be of cast iron body stove enamelled silver grey outside, white
inside complete with clear front glass fitted with tropicalised gasket and mounted on a hinged
front ring, with porcelain lamp holder suitable for 60/100W GLS lamp.

416 The cylindrical part ot the fitting is finished either in wrinkled black stove enamel or
copper anodizing. A clear acrylic crystal ring is to be attached to the cylinder to lend sparkie and
warmth to the interior. The fitting shall be suitable for lamps upto 150W GLS lamps.
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44,7 Vapour proof well glass fitting shall be with cast iron/cast alloy body finished in
anticorrosive 'EPOXY* paint grey outside and white inside complete with clear screw neck
wellglass, tropicalised gasket, palvanised wire guard, porcelain lamp holder suitable for
100/ 2000 GLS lamp.

4.2 Fluorescent Fittings:

4.2 Channel Mounting/Box type Fitting : This fitting shall have stove enamelled sheet steel
box housing complete with copper wound pilyester filled ballasts, starter, rotor lamp holders,
power factor improvernent capacitor, starter-halders, terminal block knockouts for conduit
entry and all other accessories.

422 Decorative lighting fixtures with polyesterene louvres:These fistures shall be
constructed with stove enamelled sheet steel channel housing complete with all accessories as
detailed in item 4.2.1 and with stove enamelled sheet steel side panels with “cats-eye” stove
enamelled end plates, polyesterene louvre and all other accessories.

4.2.3 Decorative fitting with Acrylic diffuser : These fixtures shall have construction as detailed
in item 4.2.2 but with opal acrylic diffuser.

424 Decorative recessed type lighting fixture with polyesierene louvres: This fitting shall
have construction as detailed in item 4.2.2 but suitable for recessed mounting,

4.25 Decorative recessed type lighting fixture with acrylic difiuser.

This fitting shall have construction similar to the one detailed in item 4.2.3 but suitable for
recessed mounting.

4,26 Industrial type fluorescent fixtures : This fitting shall have stove enamelled sheet steel
channel housing complete with lamps, polyester filled ballasts, starters, rotor lamp holders,
starter holders, terminal block, knock outs for conduit entry stove enamelled sheet steel
reflector and all other accessories,

427 Industrial fitting with vitreous enamelled reflector :This fitting is similar to item 4.2.6
above but with vitreous enamelled reflector.

428 Totally enclosed type with clear acrylic/glass cover:This fitting shall have stove
enamelled aluminium housing with lamps, polyester filled ballasts, starters, power factor
improvement capacitor, gear cover tray, rotar lamp holder, starter helder, terminal block, knock out
for conduit entry and totally enclosed acrylic/glass cover and with all other accessories.

429 Square type fluorescent fitting: This fitting have construction with stove enamelled
aluminium housing with all accessories for 4 no. 2 20W tubes with polyesterene louvre/acrylic
diffuser. This fitting shall have suitable construction for either ceiling mounting or recessed
FRaunting.

4.210 Corrosion proof fixtures : This shall be a totally enclosed luminaire, designed to withstand
arduous atmospheric conditions of high humidity and corrosive vapours. The canopy shall be
made up of fibre glass reinforced polyester with ethylene propylene gasket all round the periphery.
The acrylic cover shall be fixed to the canopy with stainfess steel toggles. The toggles shall be
mounted an the FRP canopy. The canopy shall have two brackets to hold the gear tray intact

The reflector cum gear tray of the fitting shall be made out of sheet steel properly pre-treated,
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covered with zine chromate primer and finally finished with stove enamelled white painted on
the reflocting surface. Thegqar tray shall have capacitor, choke, starter etc. The !amp holder and
starter holders shall be made of single piece construction made of moulded tormaldehyde. The
reflector cum gear tray shall be fixed to the canapy by the help of knurl screws on the mounting
bracket in the canopy. The luminaire shall confirm IP 43 classification. A cover made of highly
transparent readed acrylic shall be fixed to the canopy with the help of S5 clip.

4211 The street light fixtures with clear acrylic cover:The street light fixtures shall be
fabricated out of heavy guage aluminiym sheet finished in stove enamelled grey and reflector
made of CRCA sheet steel finished in glossy white with bowl made out of a clear acrylic sheet
with ribed profile for optimum photometric performance. The fitting shall have foam rubber
gasket firmly seated in well designed grooves for effective water cum insect resistance. The
fitting shall be suitable for side entry and weather proof. The fitting shall have all accessories as
mentioned in tem 4.2

4.212 Wide-spread miror optic fitting : This fitting shall have a housing of white stove
enamelled sheet steel which carries all electrical accessories such as choke, capacitor, starter,
rotor holder, starter holder erc. it shall have a specally designed alummium mirror system 1o
obtain high optical efficiency and to achieve a wide light distribution. The mirror system shall be
assembled with the housing by louvre fixing spring clips fixed on the housing, The mirrors shall
be hinged by special clamps and spring wire attachments for lamp/starter replacement and
maintenancee. To minimise glare white painted aluminium luminaire louvres are to he put
across the mirror system. The reflector shall be mechanically and electrochemically brightened
and anodised, The fittings shall give the peak intensity of light distribution at an angle not less
than 30° from vertical so as to cut down the glare drastically,

4.213  Patty type fitting : This fixture shall have a stove enamelled sheet steel channel with all the
electrical accessones sutable for the capacity of the flourescent lamp as explained in item 421,

4.214. All the flourescent fixture shall be tested for routine test and acceptance test as per
15+ 1913-1978. All the accessories shall comply with the relevant Indian Standards with upto date
amendments.

4.3 Mercury Vapour Lamp Fixtures:

431 Decorative lanterns with prismatic glass cover: The fitting shall have stove enamelled
steel/aluminium housing complete with lamps, procelain base lamp-holder, and prismatic glass
reflector globe. The fixtures shall be vermin and weather proof. The fitting shall be with 16 SWC
sheet steel galvanised reflector and complete with polyester filled ballast, power factor
improvement capacitor, terminal block, conduit entry at bottom, internal wiring and all other
accessories.

432 Decorative post top lantern with acrylic diffuser:The fixture shall be single, self
contained, die cast aluminium electrical unit incorporating power factor improvement
capacitor, non-hygroscopic lamp holder, all prewired upto the terminal block. it shall have opal
white one piece/ single/ double conical dome made out of low density polyethelene which is

resistant to light and heat, The luminaire shall be weather proof and rain proof. All metal parts
shall be highly resistant to corrosion.

433 Flood light fixtures : The fitting shall consist of an anodised reflector and a lamp holder
housing rivetted together on the front side. The fitting reflector shall be closed by a special heat
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resistant glass guard. Special tropic proof rubber clamping ring shall be provided to prevent
ingress of rain water and also to act as a shock absorber to the glass guard. It shall be possible to
rotate the fitting in vertical as well as horizontal planes and it shall be possible to fix it in the
desired direction by means of wing bolts, It shall have non-hygroscopic lamp holder suitable for
80/125/250/400/1000 W lamp. It shall have housing with polyesterene filled ballast and
capacitor for power factor improvement. The fitting shall be weather proof and rain proof. All
metal parts shall be highly resistant to corrosion.

43.4 High bay fixtures— Integral type : The high bay fixture shall have reflector made from
spun aluminium, anodised and electrochemically brightened intemnally with a good finish to
give a concentrated type of light distribution and designed for use with 80/125/250/400/1000
W HPMVY [amp. The integral control gear shall be housed in an aluminium lamp holder housing,
finished in black stove enamel to have radial cooling fins. The complete unit shall be totally
enclosed with heat resistant gasket to seal the toughened glass into the reflector. The
construction shall be such that it will enable to relamp easily. The control gear shall comprise of
power factor im provement capacitor, choke etc. The fitting shall have suspension hook at the
top of the canopy and cable entry with cable gland at the side of the canopy.

435 Non-Integral type highbay fitting: Same as item 4.3.4 but without the control gear,

4.3.6 "HPMV lamp street light fixtures - semi cut-off lantern type - The fitting shall comprise of
sheet aluminium deep drawn canopy, finished in hammertone silver grey to resist corrosion,
twainternal anodised aluminium reflectors and a heat resistant glass reflector bowl. The control
gear compartment shall have a ballast, a condenser and a terminal block, with an earthing
screw. The internal wiring for the fitting shall be with heat resistant insulated wire. The fitting
shall have a heat resistant synthetic rubber gasket to ensure weather proof quality. The reflector
shall be of anodised aluminium located inside the: body, one on either side working in
conjunction with a heat resistant prismatic bowl reflector. The reflector bowl shall be in a metal
ring which is attached to the lantern body by a hinge at one end and two quick release toggle
latches at the other end. The fitting shall be suitable for side entry with locking keys. All the
metal parts shall be highly resistant to corrosion. The fitting shall be rain proof and weather
proof.

437 HPMV street light fixtures- Integral cut-off lantem type : This fixtures is similar to item
4.3.6 above but with single piece moulded clear acrylic bowl. The optical system shall have
provision for cut-off distribution. The reflector shall be made out of 18 SWQ aluminium sheet.
The inside of the reflector shall be anedised, providing a high reflecting surface. The contour of
the inside surface of the reflector shall be designed to make the maximum use of the light from
the lamp. Each side of the reflector shall be in the form of long curved reflecting surface.

All fittings shall be tested for Acceptance test and routine test as per the relevant Indian
standards.

4.4 Dust Tight and Dust Proof Fitlings :

The body of the fitting shall be constructed from cast iron/ cast aluminium, finished in grey stove
enamel and provided with two side entries suitable for PVC armoured cable of 2C x 4 sg.mm.
All terminations shall be suitable for flame proof cable glands. The fitting shall have the top of
the canopy with suspension hook. The fitting shall be suitable for 200 W GLS lamp/ MV lamp,
upto 125 W. The canopy shall have smooth and sloping finish to prevent accumulation of
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hazardous dust. The contruction shall be such that a thermal shock resistant glass is cemented
into the cast iron/ cast aluminium retaining ring which is treated and screwed into the canopy,
thereby completely preventing the entry of dust. The fitting shall have 5A porcelain 2 way
cannector to provide facilities for looping, The reflector shall be vitreous enamelled and has
galvanised and painted protective wire guard. The fitting shall be suitable for indoor or outdoor
use where group 1, I\, or IN dust is present and shall have special anti-corrosion (inishes. The
fitting shall have to be tested and certified by the Central Mining Research Station, Dhanbad
and fully (_omp.'ying with 15: 401M2-1967 and 1S 40713-1967 with latest ammendments. The
maximum temperature nse of the fitting shall conform to relevant IS with latest amendments.

4.5 Flame Proof Fixture:

The flame proof fittings shall with-stand the intemal explosion of gas or vapour for which it is
certified without igniting an explosive atmosphere outside the fitting. It shall conform to 15,
2206 (Part-1+1962 and 15 : 2148-1968 with fatest amendments for flame proofl well glass and bulk
head fixtures and llame proof enclosures respectively,

The fittings shall be tested and certified by Central Mining Research Station, Dhanbad for
compliance with the relevant Indian Standard Specifications and approved by the Director
General of Mines Saiety, Dhanbad.

4.5 Fame proof bulk head fittings . This fitting shall be constructed in cast iron and finished in
stove enamel grey. It shall have a thick toughened glass cemented inte the cast iron retaining
ring. The terminal chambers shall have separate enclosure fitted with a separate cover plate so
that it is left undisturbed dunng reclamping. It shall have two cable glands with cable sealing
and dividing boxes which are affixed by means of 3 bolts to meet statutory requirements. The
fitting shall be suitable for Group | areas with GLS lamps upto 150 W and temperature range as
specified in relevant 15,

4352 Flame proof well glass fitting : The construction shall be similar to the above detailed in
45.1 and suitable for 100 W GLS lamp and Group | area
4.5.3. Fame proof flood lights;

The Hl‘llng shall be constructed in cast iron finished in grey stove enamel, and shall have intermnal )
reflector of bright anodised aluminium and mounted In 4 MS enclusure with a castiron base and
the other features shall be similar to well glass/bulk head fitting as explained above. The fitting
shall be suitable for 300 W G15 lamp for temp, range 4" and 500 W for X’ temp. range,

The above flame proof fixtures shall also be suitable for HPMV lamp of capacity to suit the
temperature rise as specified in the relevant 15,
46 Flame proof enclosure for control gear;

This shall have cast iron construction, finished in grey stove enamel and shall have the suitable
ballast and PF correction capacitars for 807125/ 250/400 W MV lamps. It shall have two fixing
straps and be provided with two cable entries. It shall conform to the relevant 1S with respect to
group and tem perature range.

5.0 Installation of Lighting Fixtures:

The respective light fixture shall be assembled and installed in position and ready for service
and shall conform to the respective detailed drawings, manufacturer's instructions and shallbe
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to the satisfaction of the Engineer-in-Charge. It shall be ensured that the fixtures are suspended
wherever necessary, true to alignment plumb level and capable of resisting all lateral and
vertical forces.

All light fittings shall be bonded ta earth through proper earth wires.

Some of the typical fixing details for different types of light fittings are shown in the following
drawings.

i) CED/ELE/S/11 — Typical detail of street light fixing on RCC pole.

i} CED/ELE/S/12 — Typical details of street light fixing on tubular poles.
iii) CED/ELE/S/13 — Post top lantern pole mounting details.

v) CED/ELE/S/14 — Typical flood light pole mounting type fixing details.

vl CED/ELE/S/20 — Typical light fitting fixing details for wall mounting type (street light
flourescent fitlings].

vi} TED/ELE/S/ — —do— {for HPMY lamp fittings).
vii) CED/ELE/S/22 — —do —
viiiy CED/ELE/S/23 — Typical fixing details for High bay fittings.
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SECTION — 11
SPECIFICATION FOR FANS

1.0 Scope;

This specification is intended to cover the requirements of supply, installation and testing of the
following type of fans and their associated regulators suitable for use on single phase AC
Circuiks,

a) Ceiling fan,
b Exhaust fan,
€] Alr circulator,
d) Cabin fan,

2.0 Standards:
Fans and regulators shall conform to the latest relevant Indian Standard specifications.

3.0 Construction:
34 Standard size of fans:

320 Ceiling fans: {a) 1200 mm, (b) 1400 mm, (¢} 1500 mm.

3.1.2 Exhaust fans : (a) 205 mm, (b) 380 mm, (¢} 457 mm, (d) 610 mm.

3.3 Alr dirculators: (a) 450 mm, b} 600 mm, (¢} 750 mm.

314 Cabin fans: {al 225 mm, (b) 305 mm, (¢ 400 mm, (d} 500 mm.

Sizes of fans specified above are subject to a tolerance of 4+ 5 mm,

3.2 General:

3.2 The speed of fans shall be as per relevant 1S, The speeds of the above exhaust fans, air

circulators and cabin fans shall nat exceed 900, 1400 and 900 RPM respectively at the highest
value of the rated voltage 230V, AC and rated frequency S0HZ

3.2.2 Fans shall operate on 230V 4 5%; 50HZ ; single phase AC.
3.2.3 The motors of the fans shall be of totally enclosed type.

3.2.4 Stampings of fan motors shall be made from electrical sheet steel of cold rolled grain
oriented type.

3.2.5 Fans shall be fitted with three or more well balanced blades made from metal or other
suitable material, The blades and blade carriers shall be fixed so that they do not loosen while in
operation.

3.26 Class B insulating materials shall be ysed in the fans and regulators.

327 Theinsulation resistance of the fan motor and its regulator shall not be less than 2 megachm
when tested with 500 volts insulation tester,

3.28 Capacitors shall be easily replaceable and placed at sufficient distance from the windings, so
thatits maximum waorking temperature is not exceeded. Capacitors shall be clearly marked with the
miaximum safe working temperature and the comesponding voltage and capacitance,
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3.29 Components of a particular model and size of fan, its associated regulator and set of
blades shall be inter-changeable.

3.210 A device shall be provided in pedestal fans and cabin fan to render the oscillating
mechanism inaperative when desired. Means shall be provided to ensure that when properly
installed, the fan is not stalled or overmed if the oscillating mechanism is impeded.

33 Markings:
Fach fan shall be indelibly marked with at least the following information.

131 Manufacturer's name/trade name.

3.3.2 Rated voltage or voltage range and number of phases.
333 Input in watts,

3.34 Size of fan.

3.35 Rated speed in RPM,

136 Rated frequency.

3.4 Regulator:

All fans except exhaust fans shall be capable of running on all the contacts of regulator at the
rated voltages and regulators shall be capable of reducing the speed of the fan by at least 50
percent of the full speed at the rated voltage. Regulator shall have an “OFF position
preferably nest to the lowest speed contact, and shall be pravided with not less than five
running positions,

Regulator knob shall be either of insulating material or, if of metal, shallbe adequately insulated
electrically and thermally so that its temperature nise above ambient is limited 10 20°C. The
mechanism of the regulator shall be so designed as to ensure positive contact at each running
positicn,

4.0 Exhaust Fan:

The exhaust fan shall be of heavy duty type and provided with gravity louvres and shutters. The
blades shall be with broad surface for large air delivery and quiet operation.

5.0 Air Circulator:
The air circulator shall be such as to ensure that the fan is stable with an angle of tilt upto 10°® in
any direction with fan fully extended.

The air circulator shallbe of adjustable height type if itis pedestal mounted and shall conform to
the relevant 15 which is reproduced below:

Size of fan Minimum {mm) Maximum. {mm]
450 mm 100 1400
600 mm 1400 1650
750 mm 1500 1950

and conform to the minimum heights spedfied above for the respective sizes, ifitis fixed height
type

The air circulator shall be of oscillation type and the number of oscillations per minute at full
speed shall not be less than four,



6.0 Installation :

6.1 Ceiling fan : The ceiling fan shall be provided with suspension amangements in concrete
slab/roof members. In the case of concrete slab tubular box shall be embedded as indicated
in the drawing CEDVELE/S/19. It shall be ensured that the fan hook is within the bottom of the
slab and when the fan is installed it gives a neat appearance. While installing the fan care shall
be taken to provide with split pin and locking nuts such that the down rad is firmly fixed and the
fan does not slip fram the down rod. A typical fixing arangement of a ceiling fan is indicated in
the drawing CED/ELE/S/19, The fan and the regulator shall be suitably earthed,

6.2 Exhaust Fan:

For fixing the exhaust fan suitable opening in the wall to suit the dimension of the exhaust fan
shall be made and the required no, of bolts shall be grouted. It shallbe ensured that the opening
is finished neatly to match with the finished surface of the wall. A typical fixing arranpement
of an exhaust fan is indicated in the drawing CED/ELE/S/17. One coat of anticorrosive painting
shall be applied on the mounting bracket and gravity louvres. The exhaust fan shall be suitably
earthed.

6.3 Air Circulator and Cabin Fan:

For fixing air cireulators suitable supporting brackets shall be fixed to the wall/column at a
height not less than 2.5M for air circulator and 1.75M for cabin fan from the finished floor level
and necessary bolts shall be grouted. After the grouting work, the wall/column shall be neatly
finished for proper matching of the wall/ column. Atypical fixing arrangement of an air circulator
is indicated in the drawing CED/ELE/S/18. One coat of red oxide pnmer and two coats of anti-
comosive painting shall be applied on the bracket and other metal parts of fixing accessones.
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SECTION — IV
POWER CONTROL CENTRES/MAIN SWITCH BOARDS

1.0 Scope: )
This specification is to cover the requirement of design, supply, installation, testing and
commissioning of 1T power control centres/main switch boards with all components, fittings
and accessories for efficient operation without any trouble.

2.0 Standards:
The PCC specified herein, unless otherwise stated shall conform to the relevant and latest
revisions of Indian standards and Indian Electricity Rules,

3.0 Design and Construction :
31 Design requirements : The power control centres shall be suitable far operation on 415
volts, 3 phase, 50 HZ system to withstand a shon circuit level of 50 KA RMS symmetrical.

The PCC shall be designed for operation in high ambient temperature upto 45° C and high
humidity upto 95 % and tropical atmaspheric conditions. Means shall be provided to facilitate
ease of inspection, cleaning and repairs,

3.2 Constructional requirements:
The power control centre shall be of | metal dlad, cubicle, indoor, free standing type.

il

made up of the requisite vertical sections, which when coupled together shall form
continuous dead front switch board.

il dustand damp protected, the degree of protection shall be better than 1P-54 as spedified in
152747,

readily extendable on both sides by the addition of vertical sections after removal of the
end covers.

i)

W,

single front construction with the circuit breaker feeder and switch fuse feeders suitable
for operation from the front of the panel

The PCC shall have the feeder ratings as per the schematic diagrams enclosed with the
schedule and constructed only of materials capable of withstanding the mechanical, electrical
and thermal stresses as well as the effects of humidity, which are likely to be encountered in
normal service.

33 Vertical Sections:

Each vertical section shall comprise a front framed structure rolled/folded sheet steel channel
section of minimum 2 mm thickness rigidly bolted together. This structure shall house the
components contributing the major weight of the equipment, such as circuit breaker, switch
fuse units, main horizantal busbars, vertical risers and other frant mounted occessories. The
structure shall be mounted on a rigid base frame of folded sheet steel of minimum 2.5 mm
thickness and 100mm height. The design shall ensure that the weight of the components is
adequately supported without deformation or loss of alignment during transit or during
operation.



Suitable cable chamber housing the cable end connections and power/control cable
terminations shall be provided. The design shall ensure generous availability of space for ease
of installation and maintenance of cabling and adequate safety for working in one vertical
section without coming into accidental contact with live parts in the adjacent section.

A cover plate at the top of the vertical section shall be provided with necessary ventilating
arrangements. Any aperture for ventilation shall be covered with a perforated sheet having less
than 1 mm diameter perforations to prevent entry of vermin.

3.4 Sheet Steel Cubicle :

341 The sheet steel cubicie shall be designed in fully segregated multitier formation. Each
cubicle shall have hinged front access door with easy operating fasteners. All doors and covers
shall be heavily gasketed to make the compartment dust tight. Each cubicle shall have a
covering at the bottom to make a dust and vermin proof construction. Door hinges shall be of
concealed type.

The cubicle shall be of minimum 2 mm thick sheet steel. Sheet steel shrouds and partitions
shall be of minimum 1.6 mm thickness. Al sheet steel work forming the exterior of switch
baoards shall be smoaothly finished, levelled and free from flaws. The corners shall be rounded,

3.42 The apparatus and circuits in the power control centres shall be so arranged as to
facilitate their operation and maintenance and at the same time Lo ensure the necessary degree
of safety.
Apparatus forming part of the power control centres shall have the following minimum
clearance.

i} between phases — 25 mm,
it betwecn phases and neutral — 25 mm
iii; between phases and earth — 25 mm
iv) bet.ren neutral and earth — 19 mm

When, for any reason, the above clearances are not available, suitable insclation shall be
provided. Clearance shall be maintained during normal service conditions. Creepage distances
shall comply with those specified in relevant standards,
343 All insulating materials used in the construction of the equipment shall be non-
hygroscopic, duly treated to withstand the effect of high humidity, high temperature and
tropical ambient service conditions.
3.4.4 Functional units such as circuit breakers and fuse switches shall be arranged in
multitier formation, except that not more than two air circuit breakers housed in asingle vertical
section.
345 Metallic/insulated barriers shall be provided within vertical sections and between
adjacent sections to ensure prevention of accidental contart with:
il main busbars and vertical risers during operation, inspection or maintenance of

functional units and front mounted accessories.

iy cable terminations of one functional unit, when worklng on those af adjacem unit/units,

346 All doors/covers pmviding access to live pewer equipment/circuits shall be providea
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with tool operated fasteners to prevent unauthorised access.

3.4.7 Provisions shall be made for permanently earthing the frames and ather metal parts of
the switchgear by two independant connections.

3.5 Metal ireatment and finish :

All steel works used in the construction of the switch boards shall have undergone a suitable
rigorous metal treatment process 50 as to remove oxide scales and rust formation and to
facilitate a durable coating of the paint on the metal surfaces and also to prevent the spreading
of rust, in the event of the paint film being mechanically damaged.

Twao coats of primer followed by a finishing coat of synthetic.enamel paint to the shade as
specified by the Engineer-n-Charge shall be given, The total thickness of paint shall not be less
than 25 micon,

3.6 Bus Bars;

3.6.1 The busbars shall be housed in non-segregated sheet steel compartments in the cubicle
at convenient locations with provision for access to the buses from the frant of the panel, The
bus chamber and the breaker cubicle shall have interpanel fire-barriers,

3.6.2 The busbars shall be air insulated and made of high conductivity, high strength
aluminium alioy complying with the requirements of 1S 5082. The busbar shall be suitably
braced wth non-hygroscopic supperts to proivde a through fault withstand capacity of 50 KA
RMS symmetrical for one second and a peak short circuit withstand capacity of 150 KA
minimum. The neutral as well as-the earth bus shall be capable of withstanding the above
fault level,

3.6 large clearance and creepage distances shall be provided on the busbar system 1o
minimise the possibility of a fault

364 High tensile bolts, nuts and spring washers shall be provided at all busbar joints,

365 The continuous rating of the busbar shall be 125% of the rated current. Maximum
temperature of the bus and the connections shall not exceed 85°C. The busbars shall be of
liberal design for the required current rating. However the cross-sectional area of the bus 1or
various ratings shall not be less than as specified below.

Total cross sectional

Bus bar rating in Amps area per phase In mm?

100 150

200 300

300 450

400 &00

630 1000

1100

1 1300
1250 1500
1600 2000
2000 2500
2400 3000
3000 3500

The main phase busbars shall have continuous cutrent rating throughout this length of each
power cantrol centre and the neutral busbars shall have a continuous rating of at least 50% of
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the phase busbars.

366 Connections from the main busbars to functional circuits shall be arranged and
supparted 5o as to withstand without any damage or deformation, the thermal and dynamic
stresses due to shart circuit currents.

All busbars and tappings shall be provided with colour coded sleeves for phase identification.
All joints/tapping points of the buses shall be suitably shrouded to prevent accidental contact.

4.0 Circuit Breakers :
41 General:

411 Circuit breakers shall be of triple pole/four pole, air break, horizontal drawout
type, as given in the schedule of work and comply with the reguirements of relevant I with
Jatest amendments and shall have the following:

i A short circuit breaking capacity of not less than 50 KA RMS at 415 volts, 50 Hz AC.
i) A short circuit making capacity of 105 KA.
i) A short time withstand capcity of 150 KA for one second.

iv} Electrical over load performance at 6 times the rated current, 110% of the rated voltage as
recovery voltage at 0.5 power factor.

kY

Dielectric test of 2.5 KV applied for one minute on main circuits.

412 The circuit breakers shall be fitted with detachable arc chutes on each pole designed to
permit rapid dispersion, cooling and extinction of the arc. Interphase barriers shall be provided
to prevent flash over between phases,

413 Arcing contacts shall be of hard wearing material copper tungsten or silver tungsten and
shall be easily replaceable. Main contacts shall be of silver plated copper of high pressure butt
type and of generous cross section.

4.2 Operating Mechanism : .

The operating mechanism shall be of robust design, with minimum number of linkages to
ensure maximum reliability. Manually operated circuit breakers shall be provided with spring
operated closing mechanisms which are independant of speed of manual operation, Electricalty
operated breakers shall have mator wound, spring charged closing mechanisms. Breaker operation
shall be independant of the motor which shall be used solely for charging the closing spring.
The operating mechanism shall be such that the breaker is at all times free to open immediately
when the trip coil is energised.

Mechanical operation indicators shall be provided to show open and closed positions of the
breaker. Electrically operated breakers shall be additionally provided with mechanical
indications to show charged and discharged conditions af the charging spring.

Means shall be provided for slow closing and opening of the breaker for maintenance purposes,
and for manual charging and closing of electrically operated breakers during emergencies,

43 Protection:
Provisions shall be available for fitting a minimum of five tip devices—three over current, a
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shunt trip and an under voltage release or two over current and earth fault release, a shunt trip
and one under voltage release. The breakers shall be of the shunt or series trip type as specified
in the schedule.

4.4 Housing of Circuit Breaker:

Circuit breakers shall be individually housed in sheet metal castle provided with hinged doors.
The breaker along with its operating mechanism shall be mounted on a robust carriage moving
on guide rollers within the castle. Isolating contacts for both power and control circuits shall be
of robust design and fully self aligning. The assembly shall be designed to allow smooth and
casy movement of the breakers within its castle.

The breaker shall have three distinet positions within the castle as follows :
il *Service’ position : with main and auxiliary contacts connected,

iil Test position. with power contacts fully disconnected and contral circuit contacts
connected.

i) Isolaled’ position : with both power and control circuit contacts fully disconnected.
it shall be possible to achieve any of the above positions with the castle doors closed
Mechanical position indicatars shall be provided for the three positions of the breakers.

45 Interlocking :
451 The moving portion of the dreuit breaker shall be so interdocked that:

it shall not be possible either to isolate it from the connected position, of to plug it in from
the isolated position with the breaker closed,

iil the circuit breaker can be closed only when itis in one of the three positions or when itis
fully out of the castle,

iii) it shall not be possible to open the hinged door of the castle unless the breaker is drawn to
the isolated position.

v

inaclvertent withdrawal of the circuit breaker too far beyond the suppons is prevented by
suitable stops.

452 Provision shall be availahle for the padiocking of the circuit breaker access flabs in any of
the three positions.

453 Automatically operated safety shutters shall be provided to screen the fixed isolating
contacts when the breaker is drawn out from the castle.

454 The moving portion of the circuit breaker shall be provided with a heavy duty, self
aligning earth centact, which shall make before and break after the main isolating contacts
duning insertion into and withdrawal from the service position of the breaker. Even in the
isolated position positive earthing contact should exist.

455 Auxiliary switches directly operated by the breaker operating mechanism and having
4"NO" and 4 NC contacts, shall be provided on each breaker. The auxiliary switch contacts
shall have a minimum rated thermal current of 10 amps.
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5.0 Switch Fuse Units:

51 General:

The switch fuse units shall be of the lpad break, heavy duty, cubicle type conforming to the
requirements of relevant latest amended |5 and of AC 23 duty.

The switch fuse shall be capable of withstanding the thermal and electromagnetic stresses
caused by short circuit currents for the time of operation of the assodated fuse links.

The switch fuse units shall be double break and have quick make and quick break mechamsm,
designed to ensure positive operation,

Al switch fuse contacts shall be silver plated at the current transfer surfaces.

The unit shall be provided with a front operating handle. The OGN and OFF positions of the
switch handle shall be clearly marked

5.2 Interlocks and Safety :

Interlocks shall be provided so as to prevent opening of the unit door when the switch is in the
O position, and also Lo prevent closing of the switch with the door not properly secured. it
should, however, be possible for a competent person to operate the switch with the door
open, by releasing the interlock, The handle of the switch shall be suitable for locking the switch
in the OFF position by means of a padlock.

The interior arrangement of the switch fuse unit shall be such that ail live” parts are shrouded.

53 HRC Fuses:

The switch fuse units shall be fitted with high rupturing capacity cartridge fuse links with ISI
marking for a rupturing capacity of not less than 80 KA at 415 volts. The fuse links shall be
mounted in a drawout carriage, thus ensunng positive isolation of contacts during fuse
replacement.

6.0 Current Transformers:

Current transtormers shall comply with the requirements of relevant latest amended 1S, They
shall have ratios, outputs and accuracy as speciiied in the schedule,

7.0 Indicating/Integrating Meters:

All indicating instruments shall be of flush mounted industrial pattem, conforming to the
relevant latest amended 15 The instruments shall have non-reflecting bezels, clearly divided
and indelibly marked scales, and shall be provided with zera adjusting devices in the front.

Integrating instruments shall be of flush mounted switch board pattern, complying with the
requirements of relevant latest |5,

8.0 Relays:

Circuit breakess shall be provided with integrally mounted relays as specified In the schedule.
The relay shall have a set of three phase characteristics which shall be adjustable over a wide
range, to provide discrimination between a multiplicity of devices. The relay shall be able 1o
provide over current and earth fault protection.

44



The relays shall be of the drawout type with built-in test facilities. Flag indicators shall be
provided in these relays capable of being reset without opening the relay case,

9.0 Control switches/Selector switches:

Contro| switches/Selector switches shall be of the heavy duty rotory type, with plates clearly
marked to show the operating position, They shall e of the semi-flush mounted-type with anly the
front plate and operating handle projedting

Circuit breaker -control switches shall be of the spring return to neutral type

10.0 Indicating lamps and push buttons:

Indicating lamps shall be of the filament type of low watt consumption, provided with series
resistors where necessary, and with translucent lamp covers. Bulbs and lenses shall be easily
replaceable from the front.

Fush huttons shall be of the momentary contact, push to actuate type, fited with self reset
contacts and provided with plates marked with irs functions

1.0 Cable terminations :

Cable entsies and terminals shall be provided in the switch board to suit the number, ty pe and
size of aluminium conductor power cables and copper conductor control cables as indicated in
the schematic diagram.

Provision shall be made for top or bottom entry of cables as required. Generous size of cabling
charnbers shall be provided, with the position of cable glands and terminals such that cables
can be easily and safely terminated.

Barriers or shrouds shall be pravided to permit safe working at the terminals of one circuit
without accidentally touching that of another live dircuit.

Cable risers shall be adequately supported to withstand the efiects of rated short circult
currents without damage and without causing secondary faults,

Cable sockets shall be of capper and of the cimping type/soldering type as recuired.

120 Control wiring:

All cantrol wiring shall be carried out with 1100/650 V grade single core PVC cable coniorming
to relevant |5 having stranded copper conductors of minimum 2.5 sq.mm section,

Wiring shall be neatly bunched, adequately supponied and properly routed to allow easy
access and maintenance,

Wires shall be identified by numbered ferrules at each end. The ferrules shall be of the ring type
and of non-deteriorating material. They shall be firmly located on each wire so as to prevent
free movement.

All control circuit tuses shall be mounted in fromt of the panel and shall be easily accessible.

13.0 Terminal blocks and labels;
Terminal blocks shall be of 500 volts grade of the stud type. Insulating barriers shall be provided
between adjacent terminals,
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Terminal blocks shall have a minimum current rating of 10 amps and shall be shrouded.
Provisions shall be made for label inscriptions.

Labels shall be of anodised aluminium, with white engraving on black background. They shall
be properly secured with fasteners. Danger plate of size and descriptions as recommended in
the relevant |5, shall be provided on the PCC

140 Tests:

i The power control centre shall be completely assembled, wired, adjusted and tested for
operation under simulated conditions to ensure correctness of wiring and interlocking and
praper functioning of all components.

ity Each power control centre and components shall be subjected to standard routine tests as
per applicable clauses of relevant standards.

it} All current carrying parts and wiring of power centrol centre shall be subjected to power
frequency voltage withstand test

15.0 Drawings:
After the award of the contract the contractors shall submit three copies of the following
drawings for approval of the Department
i Outline dimensional drawing of the PCC showing the general amangement indicating the
following -
a) Busbar clearances;
b} Pawer and control cable entry points ;
¢} Configuration of bushars;
d) Details of suppon insulations and spacing;
e} Outgoing power cable terminalion arrangements.

it} Single line diagram of power control centre showing protection, metering et

i} Cubicle witing diagram.

16,0 Installation and commissioning :

The power control centre shall be installed over the cable tench/cable pit using suitable size of
M5 channel including grouting of the channel with necessary bolts and nuts. All cable terminations
shall be done as detailed in section VI, Proper earthing of PCC shall be done by using two
independant copper/Gl strip of sizes as indicated in the schedule. The channel shall be painted
with one coat of red oxide primer and two coats of anticorrosive enamel paint of proper shade as
directed by the Engineer-in-Charge.

The pre-commissioning tests as Indicated in section X1l shall be done and the PCC shall be
commissioned.

17.0 Technical particulars:
The tenderer shall fill in this data sheet and submit along with his offer:

1.00 Panel details,
110 Make.



120 Type of enclosure.

130 Sheet metal thickness.

140 Class of protection.

200 Bus bar.

270 Bus conductor.

27171 Material and grade.

212 Area of cross section (mm h

213 No. of busbar per phase.

214 Current density (A/mm ).

2.2.0 Minimum clearance of bare bus and connections.
221 Phase to phase (mm).

222 Phase to Farth immi,

2.3.0 Busbars provided with,

231 Insulaling sleeve,

232 Insulating barriers,

240 Bus support insulator.

241 Make.

242 Material.

243 Volage class.

244 Power frequency withstand voltage for 1 minute, KV,
245 Minimum total creepage distance (mm).
300 Switch fuse units.

310 Switches ito be given for each type and rating).
311 Make.

312 Standard (15/BS).

313 Type.

314 Rated voltage (V).

315 Rated normal current (A).

316 Making capacity.

317 Breaking capacity.

318 Short circuit withstand current.

320 Fuses.

3271 Make,
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741 240V AC.

8.00 Lamps.

810 Make.

8.20 Type.

830 Rating.

#.4.0 External resistance value.

9.0.0 Ammeter and voltmeter selector switches.

9,10 Make.

9.20 Type.

9.3.0 Contact rating,

10.00 Switch gear assembly.

1010 Breaker provided with service, test and withdrawn positions.
1020 Type of indication provided for breaker positions.
1030 Cubicle door can be closed with breaker in service or test or withdrawn position?
1040 1 minute power frequency withstand voltage, KV rms.
1050 Ground bus.

1051 Material and size.

1060 Control wiring,

1061 Size and type.

106.2 Mo. and size of strands.

10.6.3  Insulation.

106.4 Voltage class,

10.7.0 Control terminal blocks.

1071 Make.

10.7.2 Voltage grade.

10.7.3  Current rating,

10.7.4 T);p-e of terminal.

107.5 Suitable for copper cable sizes mm’

1076 = spare terminals furnished.

10.8.0 Whether switch fuse units are front or inside mounted.

10.9.0 Switch fuse unit for incoming AC supply furnished?
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10.10.0 Whether key interlock furnished in front mounted?

1011.0 Whether switchgear assembly shall be completely assembled, wired and tested at the
factory,

10.12.0 Overall dimensions, in mm (L x B » H.
10.13.0 Approximate weight, kg,

10.14.0 Applicable standards.

10.15.0 Shipping dimensions, (L x B x Hj in mm.
1100  Meters.

11.1.0  Ammeter,

1111 Make.

1112 Type.

11.1.3  Size.

11.20  Vaolimeter.

1121 Make.
1122 Type.
11,23 Size.
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SECTION = V
MOTOR CONTROL CENTRE (MCC)

1.0 Scope:

This specification is to cover the requirements of design, fabrication, supply, installation, testing
and commissioning of motor control centre with all components, fittings and accessories for
efficient and trouble free operation.

2.0 Standards:
The motor control centre specified herein, unless othenwise stated shall conform to the
relevant and latest revisions of Indian Standards and Indian Electricity Rules.

3.0 Construction :

3.1 Structures, accessories and requirements :

311 The motor control centres shall be metal dlad, tatally enclosed, rigid, floor mounting, air
insulated, cubicle type with fully drawout starter maodules (or use on 415 volts, 3 phase, 50
cycles per second system to withstand a fault level of 50 KA BMS symmetrical for one second,

31,2 The MCC shall be designed for operation in high ambient temp. upto 45°C and high
humidity upto 95 % and tropical atmospheric conditions. Means shall be provided to facilivate
ease of inspection, cleaning and repair. '

31.3 The MCC shall be designed for an auxiliary voitage of 230V AC.

314 The structure of MCC shall be of rigid welded construction with sheet steel of not less
than 2 mm thickness. The MCC shall be of self standing, sheet steel cubicle type made up of
requisite vertical sections and be of dust and vermin proof construction. The doors, covers,
barriers etc. shall be made of minimum 1.6 mm thick sheet steel. All doors shall be of hinged
type and provided with gaskets.

315 The structure shall contain horizontal busbars running threughout the length of the MCC

and be readily accessible. Each vertical panel structure shall contain a vertical wire/cable way
with provision of suitable cable supports. The cable compartments shall have hinged door.
The construction shall be compartmentalised and the stucture shall be of single front.

The sheet steel cubicle shall be designed in fully segregated multitier formation. Each cubicle
shall have hinged front access door with easy operating fasteners. All doors and covers shall be
having gaskets ta make the compartment dust tight. All cubicles shall have covering at the bottom
to make dust and vermin proof construction. Door hinges shall be of concealed type.

316 The structure shall be mounted on a rigid base frame of folded sheet steel of minimum
2.5 mm thickness and 100 mm height. This shall be painted black.

347 The MCC shali be extendable on both sides by addition of ventical sections.

3.2 Switches and operation:

3.2 Provision shall be made for permanently earthing the frames and other metal parts of the
MCC through a copper/ Gl earth bus running throughout the full length of the MCC panel at the
bottom. It shall be possible to earth the MCC at two independant points,
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3.2.2 The ratings of different components of individual motor contrals shall be as per the list
given in the schedule.

All switches, push bottons etc. shall be operable from the front and shall be flush mounted.

The working height shall be limited to a maximum of 1800 mm.

4,0 Metal treatment and finish :

All steel work used in the construction of the switch boards shall have under gone a suitable
rigorous metal treatment process 5o as to remove oxide scale and rust formation and to
facilitate durable coating of the paint on the metal surfaces and also to prevent spread of rusting
in the event of the paint film being mechanically damaged.

Twe coats of primer followed by a finishing <oat of synthetic enamel paint to the shade shall be
applied as specified by the Engineer-in-Charge. The total thickness of paint shall be not less than
25 Microns.

5.0 Bushar:

5.1 Busbar requisites :

511 The bushar shall be housed in non-segregated sheet steel compartments in the cubicle
at convenient locations with provision far access to the buses from the front of the panel. The
hus chamber and the breaker cubicle shall have interpanel fire barriers,

The busbar shall be air insulated and made of high conductivity, high strength aluminium
complying with the requirements of 15 5082.

512 The busbars shall be suitably braced with non-hygroscapic supports, to provide a
through fault withstand capacity of 50 KA RMS symmetrical for one second and a peak short
circuit withstand capacity of 150 KA minimum. The neuiral as well as the earth bus shall also be
capable of withstanding the above fault level.

513 Large clearance and creepage distances shall be provided on the busbar system to
minimise the possibility of a fault.

5.1.4 High tensile bolts, nuts and spring washers shall be provided at all bus bar joints.

5.2 Burbar ratings:

5.21 The continuous rating of the busbar shail be 125% of the rated current. Maximum
temperature of the bus and the connections shall not exceed 85°C. The bus bar shall be of
liberal design for the required current rating. However the cross sectional area of the bus for
various ratings shall not be less than as specified below :

Busbar ratings in Amps Total cross-sectional area
per phase in 5g.mm
100 150
200 300
300 450
400 600
630 1000
800 1100

52



1000 1300

1250 1500
1600 2000
2000 2500
2400 3000
3000 3500

522 All bushars and tappings shall be provided with colour coded sleeves far phase
identification.

523 Alljoint/tapping points of the buses shall be suitably shrouded to preventaccidental contact.

6.0 Unit module:

6.1 Module requirements:

611 Fach module shall be suitable for mounting required number of contactors, bi-metal
relays, auxiliary contactors, push buttons, isolators, switch fuses, control fuses, mainfuses,
indicating lamps, power and control contactors, terminal blocks, etc. ta suit non-reversiog,
reversing and assisted start motor applications, as specified in the schedule,

61,2 Fach module shall be provided with individual door and the door shall be mounted on
the main structure. The doors shall be provided with concealed hinges. The module’door shall
have a knob with a white dot 1o indicaie position.

613 Unit doors shall be interocked mechanically with isolatar/fuse switch to prevent
unintentional opening of the door while the unit is in energised condition. 1L should be
however possible for a competent examiner to operate the switch with door open by releasing
the interlock.

614 The drawout madule shall have the following three distinct positions :
i} Service position; Both power and control contact engaged.
iy Test position Power contact disengaged, control contact engaged
jii) Isolated pasition ; Both power and control contacts in disengaged position.

There shall be positive: locations for the drawout module in each of the three positions and
provision shall be made for padiocking the modulein each of the three position. A positive guiding
system shall be provided for accurate alignment of power contadls and gontrol contacts,

615 The incoming and outgoing power and control contacts shall be of draw out type such
that the madule shall be inserted or withdrawn without disturbing any cable connection. The
contact shall be df self aligning type.

616 In order Lo prevent mismatch during replacement, all control and indicating equipments
like push bottans, indicating lamps, meters, etc, in 4 module shall be mounted on a hinged
panel which shall be integral with the module. It shall be possible to manually reset the thermal
overload relay without opening the door of the module,

617 Main HRC fuses shall be positioned befare the isolator to eliminate any possible hazards
during a fault at the Isolator terminals, The HRC fuses however shall not be accessible when
they are in live condition.



618 The madule shall be connected to the verticai busbars by plug-in contacts.

619 The various module sizes shall be multiples of a basic dimension so that aleration of
module layout at site can be done for quick adoption of the MCC to changing loads.

6110 Each module tray shall be provided with an earth contact and connected to a vertical
earth bus. For higher size modules a plug in type earth contact suitable for withstanding the let
through energy or HRC fuses shall be provided as per relevant 5, for protection against sheckin
case of a fault

7.0 Swilch fuse and isolators :

74 Switch and isolator position and its requirements :

711 The incoming to the MCC shall be a switch fuse unit with HRC fuse links or altematively
the MCC pane! shall be suitable for coupling with air circuit breakers.

742 Both isolators and switch fuse units shall comply with the requirements of relevant IS and
suitable for AC 23 duty.

743 Switch fuse units with HRC fuses shall have a withdrawable fuse carriage for quick
replacement of HRC fuses. The unit shall be provided with a front operating handle. The ‘O
and "OFF position of switch handle shall be clearly marked. The switches shall be capable of
withstanding the thermal and mechanical stresses caused by short circuit currents.

8.0 Motor starters:

8.1 Contactors:

811 Contactors shall be of air break and electromagnetic type rated for uninterrupted duty as
defined in refevant 15,

£1.2 The main contacts shall be of silver or siiver alloy.

813 The insulation for the coils shall be of class ‘£

814 Each contactar shall be provided with 2 normally open and 2 normally closed auxiliary
COntacts.

8.2 Thermal overload relays :

8.21 Thermal overload relays shall be of three element positive acting ambient temperature
compensated type with adjustable settings.

8.22 Thermal overload relays shall be of self/hand reset type as specified in the schedule,

8.3 Push buttons:

831 All push buttans shall be of heavy duty type, suitable for mounting on sheet steel cubicle
door. The push button shall have one NO’ and one NC' contact. The contact shall be rated for
10A. Push buttons shall be of suitable colour according to their functions.

9.0 Indicating instruments :

Ammeters and voltmeters shall be of moving iron, spring controlled and industrial type.
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10.0 Intermal wiring :

Internal wiring for control circuits shall he made with 650V/ 1100V grade single or multistrand
copper conductor of minimum _.:mm size PV insulated wire. Power wiring shall be done
with aluminium flexible PVC insulated cable of 650v/100V grade. The wiring shall be
terminated in the respective terminal with suitable crimping type socket.

There shall not be more than two wires connected to a terminal.

Horizontal as well as vertical wire ways shall be provided. At the top, horizontal wireway shall
connect the interpanel wiring, Each wire shall be identified at both ends with wire designations
in accordance with the approved wiring diagram. Wires shall be neatly bunched and
adequately supported 50 as to prevent sagging and strain on terminals.

11.0 Terminal bilocks :

Terminal blocks shall be of 500V grade with contacts of ratings not less than 10 Amps. They shall
be of the stud type with barriers between adjacent contacts,

The wire Llerminations to the blacks shall be of screw type suitable for crimping type socket,

Suitable provision shall be made to terminate control/ power connections in the respective
miodule.

12.0 Power cable terminations :

Gland plates of adequate size shail be provided at the bottom of cable chambers to fadiiitate
cable entry from bottom. Compression type glands shall be provided.

Camping type sockets shall be provided for terminating cables.

Suitable shrouds shall be provided to prevent accidental contact with live outgoing
terminations of other feeders while carrying out maintenance on any one feeder.

13.0 Name plates:
Name plates showing feeder designations shall be provided for each module of MCC.
Individual panel No. and danger plate shall also be provided.

14,0 Tests:

Routine tests shall be conducted on each motor control centre in accordance with relevant 15,
Each MCC shall be completely assembled, wired, adjusted and tested for operation under the
simulated conditions 1o ensure correctness of wiring and proper functioning of all the
components,

All current carrying parts and wiring shall be subjected to a high potential test as per the relevant
standards.

15.0 Drawings:
After the award of the contract the contractor shall submit three copies of the following
drawings for approval of the departrment.

iy Outline dimensional drawing of the MCC showing the general arrangement indicating the
following



a) Power and control cable entry points,

b} Busbar clearances,

c) Details of support insulators and spacing,

d Configuration of busbars,

&) Outgoing power cable termination arangements.

ii} Single line diagram of MCC showing protection, metering ete,

iii) Cubicle wiring diagram.

16.0 Installation and commissioning:

Installation and commissioning shall be done as indicated in Section V.

17.0 Technical particulars :

The tenderer shall fill in this data sheet and submit along with his offer ;
10,0 Panel details

110 Make

120 Type of enclosure

13.0 Sheet metal thickness

14.0 Class of protection

100 Bus

220 Bus conductor

210 Material and grade

212 Area of cross section '.mmzl

213 No. of busbar per phase

214 Current density [Mmmll

220 Minimum clearance of bare bus and connections
221 Phase to phase {mm)

2.2.2 Phase to earth {mm)

2.3.0 Busbars providing with

232 Insulating sleeve

23.2 Insulating barriers

240 Bus support insulator

241 Make

242 Material

2.4.3 Woltage class

244 Power frequency withstand veltage for 1 minute, KV
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4.5 Minimum total creepage distance (mmj
00 Switch fuse units

1.0 Switches (Lo be g'u.ren for each type and rating)
11 Make

1.2 Standard (IS/BS!

13 Type

14 Rated voltage (V)

15 Rated normal current (A)

1.6 Making capacity

17 Breaking capacity

1.8 Short circuit withstand current
20 Fuses

21 Make

2.2 Type

2.3 Rupturing capacity

2.4 Fuse standard (I5/B5)

0.0 Current Lransformer

10 Type

20 Make

3.0 Frequency and vo.ltage

4.0 Pole

5.0 Ratio

6.0 Rated VA burden

7.0 Accuracy class

R Y o S A R S A o L S S

8.0 Class of insulation

4, 9.0 Temperature rise above 45°C ambient.
4100 C. T. Standard (IS/BS)

47110 Mounting

4120 Dimension and weight

5. 0.0 Relays
5. 10 Inverse time over current relay
5. 2.0 IDMT overcurrent with Instantaneous trip
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53.0 Aux. Relays

531 Self reset

5.3.2 Hand reset

53.3 Standard to which the relays conform

6.0.0 Selector switch

610 Type

€.2.0 Contact rating

6.3.0 240V AC

7.00 Push Buitons -

710 Make

7.20 Type

7.3.0 MNo. of NO and NC contacts

7.4.0 Contact Rating

741 240V AC

BOO Lamps

810 Make

8.2.00 Type

830 Rating

8.4.0 External resistance value

9.00 Ammeter and voltmeter selector switches

9.1.0 Make

9.20 Type

9.3.0 Conkact rating
1000 Switch gear assembly
1010 Breaker provided with service, test and withdrawn positiens
10.20 Type of indication provided for breaker positions
10.3.0 Cubicle door can be closed with breaker in service or test or withdrawn position?
10.40 1 minute power frequency withstand voltage, KV rms
10.5.0 Ground bus

10.5.1 Material and size

10.6.0 Small wiring

10,61 Size and type

10.6.2 No. and size of strands
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. B4
. 7.0

L 7.2
. 7.3
. 7.4

75
76
77
8.0
9.0

10200
10noe
10920

10930
10.14.0
1015.0
10.16.0

.
.
n

T

12
12.
12,
12.
13.
13.
13.
13

0.0
1.0
1

.12

13

1.0
2.0
3.0
4.0
0.0
1.0

20
o

Insulation

Voltage class

Control terminai blocks

Make

Voltage grade

Current rating

Type of terminal

High Voltage withstand of terminal blocks

Suitable for copper cable sizes mm’

o spare terminals fumished

Whether switch fuse units are front or inside mounted
Switch fuse unit for incoming AC supply fumished?
Whether they are front or inside mounted
whether key interlock furnished s front mounted?

whether switch gear assembly shall be completely assembled, wired and tested at the
factory

COwerall dimensions, in mm (L= B x H)
Approximate weight, kg

Applicable standards

Shipping dimensions, (L x B x Hi in mm
Meters

Ammeter

Make

Type

Size
Voltmeter
Make

Type

Size
Contactors
Make

Type

Rating Amips
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13. 40 De-rating factor, if any for higher ambient 45°C
13. 50 Duty class

13, 51 For unidirectional Metor application

13. 5.2 For bidirectional Motor application

13, 60 Utilisation category

13. 61 For umdirectional motor application

13. 6.2 For bidirectional motor application

13. 7.0 Contactor conforms to (mention 15/BS number)
13. 8.0 Operating coil

13. 81 Rated voltage

13. 8.2 Pick up voltage

13. 8.3 Drop out veltage

13. 9.0 Power consumption of operating coil during closing/ after closing VA/watt
13.10.0  Auxiliary contacts

13101 Number of NO contacts

13.10.2 Number of NC contacts

1310.3 Contact rating of 110V AC

{a) Make and continuous Amps
(b} Break inductive Amps

13410 Starter capable of withstanding let through
current of backup protective device? Yes/No

14. 0.0 Ausiliary relay/contactor

14. 1.0 Furnished as shown in the centrol schematics Yes/No
14. 20 Make

14. 3.0 Catalogue Mo,

14. 4.0 Type and Rating

14. 5.0 Mumber of NO and NC contacts
14, 6.0 Coil voltage with variation

14. 7.0 Contact ratings at 110v AC

14. 71 Make and continuous Amps

14, 7.2 Break inductive Amps

15. 0.0 Overload relay

15. 1.0 Make and type



15, 2.0 Catalogue number

15. 3.0 Furnished with single phasing preventar? Yes/No
15. 4.0 Hand reset type? Yes/No
15. 5.0 Range for ecach rating
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SECTION — VI
EARTHING

1.0 Scope:
This specification is intended to cover the requirements of supply, installation, testing and
commissioning of

a) Pipe earthing

b) Plate earthing

<} Strip earthing

d) Coil earthing
reguired for earthing of buildings, industrial locations, generating stations and substations apart
from miscellaneous apparatus.

2.0 Standards:

Earthing installations shall confarm to the Indian Electricity Rules-1956, as amended from time
to time and 1S 3043-1966-"code of practice far carthing“’, with latest amendments,

3.0 Terminology :
Earth: A connection tG the general mass of earth, by means of an earth electrode. An
abject is said to be ‘earthed’ when it is electrically connected to an earth electrade,
without intentional addition of resistance or impedance in earth connection.

Earth continuity conductor: The conductor, including any clamp, connecting to the
earthing lead or to each other of those parts of an installation, which are required to be
earthed. It may be in whole orin part the metal conduit o the metal sheet or asmour of the
cables, or a special continuity conductor cable or flexible cord incorporating such a
conductor.

il Earth electrode: A metal plate, pipe or other conductor or an array of conductors,
electrically connected to the general mass of earth.

ivl Earth fault: Live portion of a system, getting accidentalty connected to earth,

vl Earth terminal (Earthing Terminalj: A terminal on a piece of apparatus for the purpose of
making a connection to earth,

vi) Leakage current - A fault current of relatively small value as distinguished due to a short

circuit.

viip Step potential: The maximum value of the potential difference possible of being shunted
by a human body between two accessible points on the ground separated by the distance
of ane pace which may be assumed to be one metre,

vild Touch patential : The maximum value of potential difference between a point on the
ground and a point on an object likely to carry fault current such that the points can be
touched by a person.
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4.0 Types of earth electrodes:

a) Pipe earth electrodes

by Plate earth electrode

c) Strip conductor earth electrade

dj Coil earthing
Standard Gl pipe earth or G plate earth electrode shall be used except where it is unavoidable
to use copper plate earth electrode due to corrosive soil conditions for direct current systems
or for large capacity substations.
Strip or conductor electrode shallbe used at places where soilis hard and rocky and in locations
where there are limitations to the use of pipe or plate earth electrode,
Where the soil is highly corrosive, the earth electrode shall be of copper and when the soil
contains sulphur, copper electrode shall be adequately tinned.

5.0 Earth electrode arrangement

5.1 Pipe electrode:

5.1.1 Electrode shall be made of Gi pipe having a clean surface and not covered with paint,
enamel or poorly conducting material. Galvanized pipe shall not be smaller than 38 mm ID.
Earthing with pipe electrode shall be done as per the details indicated in drawing
No. CEDJELE/S/3.

5.1.2 Electrodes shall be embeded below permanent moisture level,

5.1.3 The length of pipe electrodes shall not be less than 2.5 m. If rock is encountered, pipes
shall be driven tg a depth of not less than 2.5 m with suitable inclination. Pipe shall be in ane
piece and deeply driven.

5.1.4 Tareduce the depth of burial of an electrode without increasing the resistance, a number
of rods or pipes may have to be connected together in parallel. The distance between two
electrodes in such a case shall not be less than twice the length of the electrode. The earthing
lead shall be connected by means of a through bolt, nuts and washers and cable socket.

5.2 Plate electrode :

For plate electrodes, minimum dimensions of the electrode shall be as under.
5.2.1 Gl plate electrode : 600 x 600 x 6mm thick.

53.2.2 Copper plate electrode: 600 x 600 x 3.15mm thick.

523 The electrode shall be buried in ground, with its faces vertical and top not less than 2.5M
from the surface of the ground.

5.24 Earthing using plate electrode shall be done as per details, indicated in drawing
No. CED/ELE/S/ 4.

5.2.5 Plate electrodes shall have a galvanized iron water pipe, buried vertically and adjacent to
the electrode. One end of pipe shall be atleast 5em above the surface of the ground and
need not be more than 10¢m. The intemal diameter of the pipe shall be atleast 19 mm. The
length of pipe under the earth’s surface shall be such that it shall be able to reach the centre of

&3
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the plate. The earthing lead shall be securely bolted to the plate with two bolts, nuts, check nuts
and washers.

5.3 Strip or conductor electrodes:

531 Srip electrode shall not be smaller than 25 » 1.6 mm, if of copper and 25 = 4 mm, if
of galvanized iron and steel. If round conductors are used as earth electrodes, their cross
sectional area shall not be smaller than 3 mm?, if of copper and 6 mm?, if of galvanized fron and
steal,

532 Conductor shall be buried in trenches not less than 0.5 m deep.

5.4 Coil earthing:

Coil earthing shall be done using & SWG Gl wire. The wire shall be wound into spiral form of
50mm dia with wrns closely made and buried at 1.5 M below ground level As in the case of
pipe electrode, for this earthing also altemate layers of charcoal and salt shall be filled in the
earth pit as indicated in the drawing CED/ELE/S/S.

6.0 General:
i All materials used for connecting the earth lead with electrode shall be of Gl in case of GI
pipe and Gl plate electrodes, and of tinned brass in case of copper plate electrode. The
earthing lead shall be securely connected at the other end to the main boatd.

The earthing lead from electrode onwards shall be suitably protected against me chanical
injury by routing the earth wire/strip through a suitable size of Gl pipe

il

iy All medium voltage equipments shall be earthed by two separate and distinct
connections with the earth. In the case of high and extra high voltages, the neutral points
shall be earthed by not less than two separate and distinct connections with the eanth,
each having its own electrode at the generating station or substation.

ivi All materials, fittings etc. used in eanthing shall conform to Indian standard specifications

wherever they exist. In the case of materials for which Indian standard specifications do

not exist, such materials shall be approved by the Engineer-in-Charge.

W,

The earth electrode shall be kept free from paint, enamel and grease.

v

It shall be ensured that similar materials for respective earth electrodes and earth
conductors are used.

viiy Earth electrode shall not be installed in proximity to a metal fence.

vilil Copper/Gl strip shall be connected tothe respective earth electrodes, either by brazing or
welding respectively. The copper/Gl strip shall be jointed only either by brazing or by
riveting at the end of over lapping portions. The over lap shall not be less than 50 mm

Earthing clamps used for supporting earth strips shall be made of such materials so as to
avoid bimetallic action between strip and clamps.

[

Size of earth wire/strip for various capacities of the panels/ STUs/equipments shall be as
indicated in the relevant S/1E Rules which is reproduced below

=
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Equipment earthing: Size of earth lead -(Transformers, motors, generators, switch gears etc)

1
1
1

Rating of 400V 3 phase Size of earthing conductor
50 cycles equipment in KVA  Bare copper Galvanised Tron
upto 5 14 SWG 12 SWG
Gto 15 12 SWG B SWG
16 to 50 10 5WG 25 % 3m
51to 75 B SWG 25x%x3m
76 to 100 6 SWG 25 % 3m
01 to 125 4 SWG 25 x Gmm
26 to 150 25x%x3m 25 x Bmm
51 to 200 25%x3m 375 x6m
201 and above 25x3Im 50 x 6m

Transformer neutral point earthing

Transformer Copper wire/strip Gl wire/strip
Rating
50 KVA and below 8 SWC 5% 3m
75 KVA 4 5WG 40x 6m
100 KVA 4 SWG 40 x 6m
150 KVA to 300 KVA 25 x5m 40 x 6 mm
500 KVA 25 x 6m 50 x 6m
750 KVA 40 x 6 mm Above 500 KVA
only copper strip
shall be used
7.0 Testing:

The earth resistance of each electrode shall be measured by using a reliable and calibrated
earth megger. The value of the earth resistance shall not exceed the values as given below:

)
i)

iii}

Residential buildings and non-residential buildings 5 ohms,
Sub-stations and generating stations — 1chm,

Lightning protection — 10 ohm.

Special earthing for computer and other electronics Lab — 1ohm.
Hazardous buildings — 1 ohm.
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SECTION — VIl
SPECIFICATION FOR LAYING OF CABLES

1.0 Scope:
This specification is intended to cover the requirements of installation and enesgising of
PNC/XLPE/ PILCDSTA power cables including jointing of cables.

2.0 Standards:
The power cable and its fixing accessories shall comply with the latestrelevant Indian Standards
and Mational Electncal Code.

3.0 Laying of Cables:
3.1 General:

111 Before the commencement of cable laying, it shall be ensured by the Engineer-in-Charge
that only |51 marked cables are used. It shall be the responsibility of the contractor to check the
soundnoss and comectness of the size of the cable while taking delivery of the cable from
stores. Any defect noticed shall be brought to the notice of the issuing 2uthorities immediately,
It any defect is noticed after the cable is laid or during the process of laying, itshall be brought to
the notice of the Engineer-in-Charge and upan his satisfaction, that the cable is not damaged
due to bad handiing, it will be the entire responsibility of the contractor to retrieve the cable
already laid and return the defective cable to store and take fresh length of the cable from the
store and felay the same.
312 The matedal such as bricks, sand, cable route markers, RCC slals of best quality as
approved by the Engineer-in-Charge only shall be used for cable laying works.
323 The contractor shall provide all the necessary labour, tools, plants and other requisites at
his own cost for carrying out pumping of water and removing of warer from trenches, if any,
where required
3.4 Installation shall be carried out in a neat, workman like manner by skilled, experienced
and competent workman in accordance with standard practices.
315 While laying the cable care shall be taken to avoid formation of kinks and also damage to
the cable. In the case of cable bends, it shall not have bent radius lesser than 20 times the overall
diameter of the cable,
316 A cable loop of about five meters length and as directed by the Engineer-in-Charge shall
be provided at the following locations.

al Mear the termination points

b) Near ta the straight through joint
317 The method of cable laying and routing of cables, shallin every case beas directed by the
Engineer-in-Charge.
318 Whenever cable passes through hume pipes/Gl pipes embeded across the wall in a
building, both the ends of the pipe shall be suitably sealed.
319 Identification tags indicating the size of the cable and feeder designation shall be
securely attached at both ends of the cable, Such tags shall also be attached to the cable at
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intervals of 250 Mirs, The materials of the tag shali be of either 12 SWG Gl sheet or plastic. In
case of plastic, the details have to be engraved and incase of Gi sheet, the details should be
punched. Cable route markers shall be provided at the intervals aof 200 M with a minimum of
one number route marker. The details of the route markers shall be as per the drawing
CED/ELE/S/10. At the locations of straight through joints, necessary joint-markers shall be
provided.

3110 When cable runs verticaily, it shall be clamped on mild steel flats or angle iron fixed on
walls and are spaced at such intervals as to prevent buckiing of the cables. All steel work
shall be painted with a coat of red oxide and thereafter finished with suitable anti-corrosive
pall'll's.

3.2 Cables laid in ground:

1.21 The cables shall be laid at a minimum depth of 0.75 M when laid in ground. When cable
pass through roads, nallahs etc. they must be protected by either hume pipe or GI pipe of
suitable dimensians.

3,22 Excavations of trenches shall be carried out as indicated in the drawing CED/ELE/S/8 & 9.
The width of the trench at the bottom shall be 0.4 M for one cable. In case the total number of
cables laid in trenches is more than one, then the width shall be such that the spacing between
the cables is maintained as shown in the drawing CED/ELE/S/8 & 9. Before the cable is laid in
the trench the bottom of the trench shall be cleared from stones and other sharp materials and
filled with sand layers of 75 mm, as shown in the drawing.

323 While removing the cable from the drum, it shall be ensured that the cable drum is
supported on suitable jacks and the drum is rotated to unwind the cable from the drum. The
cable should never be pulled while unwinding from the drum, It shall be ensured that the cables
are run over the wooden rollers placed in the trench at intervals not exceeding 2 M.

324 Afterplacingthe cables in the trench, the sides and top of the cable shall be covered with
bricks/RCC slabs as indicated in the drawing,
siter placing brick/RCC shab, the trench shall be filled in layers ensuring that each layer is well

rammed by spraying water and consolidated. The extra earth shall be removed from the place
of trench and deposited at a place as directed by the Engineer-in-Charge.

3.3 Cables laid in built up trench:

331 Before the commencement of cable laying the cable trench shall be cleaned properly.
Cable shall be laid as explained in item 3.2. Cable shall be properly clamped to the cable
supports which are provided in the cable trench. The method of clamping shall suit the size of
the cable and the cable supports, as directed by the Engineer-in-Charge.

Care shall be taken while removing and replacing the trench cover slab. itis the responsibility of
the contractor to make good any damaged trench covers.

3.4 Cable terminations and straight through joints:
341 All cable jointing materials such as straight through joint boxes, cable compound, cable
lugs, insulation tapes etc. shall be of best quality and as approved by the Engineer-in-Charge.

3.42 Cableglandsfor strip armoured cables shallinclude a suitable armour clamp for receiving
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and securely attaching the armouring of the cable in a manner such that no movement ofthe
armour oceurs when the assembly is subjected to tension forces.

The cable gland shail not impose on the armouring, a bending radius not less than the diameter
of the cable, The clamping ring shall be solid and of adequate strength.

Provision shall be made for attachment of an external earthing bond between the metallic
covering of the cable and the metallic structure of the apparatus to which the cable box is
attached.

3.5 Sealing boxes:

351 Asealing box, irrespective of the class of insulation of the cable for which itis intended,
shall be so designed that it may be filled with compound after connecting the cables specially in
flame proof/hazardous areas.

3.5.2 All parts and connection for attaching the armouring, wiping or clamping the metallic
sheath in a sealing box, shall be easily accessible. This may be achieved by splitting the box or
by providing a suitable cover or other such means.

3.53 The joints in the box shall prevent leakage of the compound.

3.5.4 Provision shall be made ko ensure that the cores of the cable are efficiently sealed to
prevent maisture penetrating along the strands or the cable conductors.

355 The sealing box shall be provided with compound filling orifices with suitable covers or
plugs of size that will permit easy pouring of the compound.

In all cases where screwed plugs are used, one or more air vents shall be provided to ensure
complete expulsion of air and total filling of the box with compound.

356 The box shall be of sufficient length to allow for manipulation of the insulated cover
without damage to them or to the insulation.

357 A sealing box intended to be attached directly to the apparatus shall be designed such
that the box together with the connected cable may be detached from the apparatus without
disturbing the sealing compound.

358 Cable sealing and dividing boxes intended for use in the flame proof areas shall comply
additionally with the relevant requirements of 15:2148-1968.

4.0 Testing

Once cable is laid, following test shall be conducted in the presence of Engineer-in-charge,
before energising the cable :

Insulation resistance test (Sectional and Owveralll,
Sheathing continuity test.

iy Continuity and conductor resistance test.
ivj Earth test.

i

i}

v} High voltage test.

Tests conducted shall be as per Indian Standards and National Electrical Code.
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SECTION — VIl
SPECIFICATION FOR LEAD ACID STORAGE TYPE BATTERY

1.0 Scope:

This specification is intended to cover the requirements of supply, installalion, testing and
commisioning of DC storage battery, lead acid type with tubular positive plates, complete with
all its supponting racks and other accessories requi red for its satisfactory aperation as detailed
in the specification at the places specified by the Department

2.0 Standards:

The equipments and materials covered by the speciiication shall comply with the latest
relevant Indian Standards.

3.0 Design requirements:
il The battery along with the accessories shall be provided with tropical finish to prevent

fungus growth. The design shall be such that the battery can be used in highly saline
atmosphere.

il The battery shall be suitable for operation in ambient temperature 45°C and humidity upto

95% RH.

i) The design and workmanship shall be in accordance with the best engineering practices to
ensure satistactory performance and service life as specified.

4.0 Technical requirement ;

41 Battery:

The battery shall consist of the number of cells and AH capacity as specified in the
schedule. The AH rating shall be computed at a 10H discharge rate 1o an end voltage of
1.85V/cell.

iil The battery shall be of storage type and cell shall be lead acid type with tubular positive
plates.

i) Each cell shall be in a suitable leak-proof container with sealed cover. The container shall
be made either of hard rubber, glass, plastics or fibre reinforced plastic.

i,

The separator used shall be either wooden or synthetic and shall permit free flow of
electrolyte,

v) Cell posts shall be sealed against electralyle creepage. Cell terminal post shall be
provided with connector clamps, bolts & nuts. Cell terminal shall be lead alloy, reinforced
with copper core inserts of adequale current carrying capacity and complete wi th acid
resistant connecting straps, bolts and nuts.

The venting device shall be of anti splash type with more than one exit hole and shall
allow the gases to escape freely but shall effectively prevent atid particles of spray from
COMmIng out.

W

vii) Electrolyte level indicator: A suitable electrolyte level indicator indicating lower and
uppet limit shall be fitted to facilitate checking of electrolyte level in opagque containers,
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The material shall be acid proof and shall not deteriorate during service.

vili] The batteries shall be supplied complete with cell interconnectors made of lead, copper
or aluminium suitably coated to withstand corrosion due to sulphuric acid. The
connectors shall be of bolted type.

x| Bolts and nuts for connecting the cells shall be effectively lead coated to prevent
COrrasion.
4.2 Electrolyte :

The electrolyte shall be prepared from the battery grade sulphuric acid conforming to the
relevant 15, The standard specific gravity of the electrolyte shall be adjusted to 1.20 £ 0.005
corrected at 27° C. The required quantity of electrolyte shall he supplied by the supplier along
with the battery.

4.3 Marking:
Each cell shall be marked indelibly to indicate the following informations :

Cell Mo. with battery number
iy Type of positive plate
iy Cell capacity at 10 Hour rate
ivi Type of centainer
vl Manufacturer's name
vi) Year of manufacture
viil Country of manufacture

44 Accessories:
The following accessories shall be provided for the batteries:

il Cell testing voltmeter of range 3-0-3 volts.
i} Floating type hydrometer.
iii} Thermometre with specific gravity corection scale.
i) Electrolyte level test wbe.
v} Connector bolt wrench.
vi} Rubber gloves.
vit) Acid resistant jugs.
viiiy Class funrels,
ix) Rubber aprons.
x} Acid mixing containers of 30 litres capacity.

4.5 Racks:

The battery shall be supplied complete with suitable rack protected with acid resistant paint as
specified in the schedule, The racks shall be arranged in 2 proper manner so as to allow casy
access to individual cells and adequate space for normal maintenance in battery room.

5.0 General:

ii The tenderer shall furnish alongwith the quotation the proposed layout of the battery
racks and the size of the battery room required to accommodate the battery.



iy The tenderer shall indicate in his oifer the charging current and voltage per cell for the
proposed method of charging,

it The tenderer shall furnish relation between the specific gravity of the electiolyte used and
amaount of charge in the battery for bath charging and discharging of the battery,

iv) The battenes shall be shipped uncharged with the elecirolyte in separate containers. 10%
extra electrolyte shall be suppled.

vi One complete set of drawing of bartery showing the construction, peneral arrangement,
characteristic curves, technical leaflets, operation and maintenance manual shall also be
furnished along with the offer.

wil The technical particulars enclosed at the end of this specification shall be duly filled in and
submitted with ofter by the 1enderer,

6.0 Tests:

The following tests shall be carried out at the manulacturers works :

U]
i
iy
iv)
V)

Test for capacity,

Ampere-hour and watt-hour efficicncy tests,
Test for voltages during discharge.
Verification of dimensions.

Marking and packing.

7.0 Techincal particulars for Battery

1
1
!
1
1
1
1
1
N
1
1
|

. U4 Battery

LL0 Type

. 10 Make

. 30 Manufacturer's catalogue No:
. 40 Type of positive plate

. 50 Voltage rating

&0 Ampere-hour rating

. 70 No. of cells required 1o give rated DC voltage

. 80 What is the minimum cell voltage during duty cycle?

.90 Capacity at 27°C at 10 hour discharge rate to 1.85 VDC.

. &1 Initial AH
. 92 Rated AH

9.3 End of life AH

1100 Recommended charging rate
1104 Float charging vollage/current ViA
12 Trickle charging voltage/ cument ViA

1103 Boost charging in & hours

al Start voltage/ current V/iA
by Finish voltage/current VA



1104 Charging time from 0 Volt to 2.75V
1105 Time required for boost charging
1110 Whether explosion vents offered?
1120 Amount of electrolyte for first filling

a) per cell
b} per set

1921 First filling with 10% extra furnished

1122 Recommended specific gravity of the electrolyte at 27°C

a) for first filling
b at the end of full charges

¢ at the end of discharge at 10 hours rate

Yes/No

Hr
Hr

Litres
Litres

1131 Catalogue indicating the arrangement of battery showing its constructional features.

113.2 Overall dimensions of the battery
1133 Space required for installation
1134 Weight of complete battery
113.5 Expected life of battery

1140 Accessories fumnished with the battery?

Yes/No

EU
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SECTION — IX

UPS SYSTEM

1.0 Scope:

This specification s intended to cover the requiremnts of design, supply, testing at
manufaturer's works, despatch, installation and commissioning of UPS system at the places
speciiied in the schedule,

2.0 System configuration :

The system comprises of one or more numbers of rated KVA inverter systems connected with
the required number of converters, static transier switches, protective device, metering with
annunciating panel and all associated accessories as detailed in the schedule to provide
regulated un-interruptible electrical power to important equipments. Continuity of power to
the load is maintained with the inverters being supplied by a battery bank of suitable ampere-
hour capacity for atieast thirty minutes support. The rectifier and the inverter shall be with solid
state devices. In the case of configuration consisting of two or more inverters, normally the
inverters run in locked mode so that output of the inverters can be combined through
paralleling network and when any of the inverter develops a fault it can he isolated by inhibiting
the trigger signal to the static switch of the respective inverter and the other inverters take up
the full load. When all inverters develop fault the load will be transferred to commercial mains
through AVR automatically. The system should be capable of meeting the requirement of high
inrush current of the critical loads as fumished in the schedule. The inverters shall normally be
running in back to back mode when commerical frequency is 50 & 0.5% Hz and in case the
frequency exceeds this limit, the inverter should automatically run on its own oscillator such
that the output frequency of the system is maintained 50 + 0.5% Hz in all conditions of
commercial line frequency. The automatic transfer from the inverter to the by-pass shall be
completed within 10 milli seconds even when the inverter is running in out of synchronous
maode,

3.0 Detailed specifications for various components of UPS system are given below :
3.1 Inverters:

310 Type: Static SCR type

31.2 Input voltage: 200=300 v DC

313 Cutput system rating:

i} Mormal rating: Rated required KVA as specified in the schedule

iy Overload : 110% for 10 minutes; 150% for 10 seconds

i) Power Factor: 0.8 lag within KW rating

Wi Eificiency : Better than 909 at full load

314 Vokage:

i} Mominal: 415 V
i) Accuracy : Balanced load + 1%
50% unbalanced + 3%



315 Transient performance :

i 50%1o full load step: ¢ B%
fil Loss of AC input: £ 5%
i) Return of AC input: = 5%
v} Uneintermupted transfer of critical loads from mverter 10 by-pass or vice veisa; ¢ 8%

Response time : Recover to 95% in 50 ms and Nominal veltage in 100 ms.
316 Fhases:

it Number of phases: Three and neutral
il Displacement

a Balanced load: 120" £ 1°
4, 50% unbalanced load; 120" = 3°

317 Frequency:

ij Nominal: 50 Hz
il Accuracy: ¢ 0.5%

318 Harmonics:

iy Total: Not exceeding 5%
iy Any single harmonic: 3% maximum.

319 Environment for operating conditions ;
i) Ambient temperature range - 5°C to 45°C
i) Humidity - 95 % maximum
jiif Cooling - Farced air cooling
W) Type of voltage control - By closed loop feed back.
31110 Protection:
Each inverter shall have built in protection against

il Over and under voltage power line surges

i) Over voltage and voltage surges introduced at output terminals by parallel sources
iy Load switching and circuit breaker operation in the distribution system

v,

Sudden changes in output load
and shall have the following protective devices
at the output side MCCBs of suitable capacity with magnetic trip release

i D.C. reverse polarity
i) D.C under/over voltage tnp

I

Fasl acting semi-conductor fuses for inverter bridge

v) RC network for surge suppresion
Ouiput phase fail trip

vii} Output AC abnormal trip

Wy



viill HRC fuses for filters, capacitors, auxiliary circuit voltmeter etc.

) Fuse fail trip
W Electromagnetic aver current relay with IDMTL characteristics

xi} Battery earth fault relay,
3an Metering :
The following meters shall be provided and all metering shall be of digital type.

i} DC Voltmeter — 1 no.

iy DC Ammeter — 1 no,
i Three phase AC voltmeter on output side of the inverter with selector switch = 1 no.
I} Three phase AC ammeter on cutput side of the inverter with selector switch — 1 no.
W) l'requency meter an Dutput side

3112 Indicating lamps ;
LED. lamps on the mimic diagram to indicate the stale of breakers shall be provided.
3113 Annunciation lor the following shall be provided on the inverter panel.

it Fuse failure

Over loading
il Overload shut down

Ji

w1 Emergency shut down

v

Over temperature
AC over voltage
viil AC under voltage
viill Battery on load

vil

iy Cooling fan failure

X Mains failure

=

Control power failure

xii} Inverter current limit failure

xif) Battery circuit breaker open

xiv) Output harmonic distortion beyond himits
xvi Output frequency out of limit

3114 Apart from providing annunciation at the inverier panel, annunciation shall also be
provided at the places as indicated in the schedule for remote monitoring,

3115 Temperature rise of components above ambient shall not exceed the following limit:

i 50*C for wound components

L



i) 70°C maximum for diode case
i) 50°C for SCR case

3.2

Static switch

i}y Rating — More than 200% of normal current.

iy Short time rating — a) 120% continuous.

b) 150% far 15 minutes

¢} Short circuit capacity for 1 sec.

Wi} Transfer time — Less than 5 ms when back to back made and less than 10 ms when out of

33
333

synchronous mode.

Battery charger/ rectifier
AC input supply voltage — 415V, 3 phase, 50 Hz nominal.

3.3.2 Input voltage variation = +10% to-25% of the nominal input phase voltage.

123 Qutput voltage — Nominal float voltage to suit the DC input voltage to the inverter,

334
335

Qutput ripple — Better than-5 % of rated voltage.
Qutput current — Suitable for the inverter and the AH capacity of the battery chosen.

3.3.6 Regulation — + 1% for + 10% to-25% of input voltage and 0-100% load variation.

3.37 Current limiting — 120% of full load.

338

The battery chargers shall have provision for charging the battery under normal charge,
conditioning charge, equalising charge and float charge.

3.3.9 Ffiiciency — Better than 90%.

333
3.31
331
331
334

1
-
1}

iv)

Wi

i

vii}

3ia

0 Power factar — Better than 0.8 lag at full load,

1 Cooling = Forced air cooling.

7 Ambient — As indicated above for inverter.

3 Temperature rise — As indicated for inverter.

4 Protection — Fach rectifier shall have built in pratection against :
Phase fail protection

semiconductor fuse to protect thyristor bridge

HRC fuse for filker circuits

Thermal over load relay

Electromagnetic relay with IDMTL characteristics for over load
Under voltage relay

Battery earth fault relay

5 Annunciation :



Annunciation for the following shall be provided on the rectifier panel.

Input fuse fail

iy Ower load

i) Phase fail/main fail
Wl DC over voltage

vl Thyristor fuse tail

vi) Filter fuse fail

vit) DC ground fault
viili High temperature of thyristor diode
3316 Metering:

The following meters shall be provided
il AC Voltmeter on input side with selector switch

it AC Ammeter on input side with selector switch

4.0 Inspection, testing and acceptance

iThe UPS equipment shall be despatched only after the system has been inspected, tested
and accepted at the manufacture's works by the Engineer deputed by the Department. The
acceptance test shall include all the tests required to prove the specifications and
satisfactory operation of the equipment. The tenderer shall submit the list of tests to be

conducted a1 manufacturers works,

il

The tests shall include burn-in test and temperature rise test in addition to other tests

tequired 1o prove the specifications and satisfactory operation of the system.

il The list of tests to be conducted shall be decided by mutual agreement between the
department and the manufacturers/suppliers. All facilities shail be extended by the

manufacturer for conducting the necessary tests,

5.0 Technical Particulars

The bidder shall fill in the following data sheet and submit it along with his offer:

a) Name of the manufacturer

b} Place of manufacture

o Continuous KVA rating

di Efficiency of operation on full load {overall)
{iy Inverter efficiency
i) Rectifier efficiency

&) Year of manufacture

fi Mean time between failure (MTBF) in hours

g Net weight

hi Dimensions

Protective device

Design temp, rise far

Hi



il Wound component
i) SCRS
i} Diode
ki Operation manual/Maintenance manual
Il Type of cooling provided (indicate in detail)
m} Details of metering
n} Moise level
o) Switching transfer time
pi The bidder shall submit with his offer a list of spare parts with unit rates for three years
normal maintenance of the UPS system.
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SECTION — X
SPECIFICATION FOR DG SETS

1.0 Scope
This specification i intended to cover the requirements of supply, installation, testing and
commissioning of DG sets,

2.0 Standards
Diesel engines should comply with relevant Indian Standard/British standard specilication.

self excited and self regulated alternators shall comply with relevant I18/B5.

3.0 General
il The generator set of capaicty as mentioned in the schedule is required to function at places
situated at an altitude upto 1000M, ambient temp upto 45°C and relative humidity upto
95%.
Iit The DG set should be installed in the generator room as shown in the drawings enclosed
with the schedule, The switch board including the control panel of the DG set shall be
located in the place marked in the drawing enclosed with the schedule.

i) The rate guoted by the tenderer shall include all civil warks like machine foundation if
required, breaking floors, walls etc. and making them good to match with the existing
surfaces, pipes and fittings required for fuel line and exhaust.

4.0 Generator set

The generator set shall comprise of a diese| engine of adequate capacity directly coupled Lo an
alternator mounted on a common base plate and with floor mounted control panel.

4.1 Diesel Engine :

Diesel Engine shall be suitable for generating set application developing suitable BHP at 1500
RPM, powered by multi cylinder. The engine shall be of heavy duly type suitable for cold
starting and equipped with a minimum of the following accesseries.

a) Fly wheel to suit flexible couplings with guard
bl Air cleaner-oll bath type

€ Corrosion proof radiator with guard

dj Fan with guard

£l Water pump-centrifugal type, engine mounted
fi fuel pump

g fuel filter

h! Governar-hydraulic PSG type

il Fuel injection equipment

ji - Exhaust silencer

ki Electric starting equipment comprising of starting motor an 24V DC supply
Il lubricant il cooler

m) Lubricant oil pump-gear type, engine mounted

=

pi



nl Lubricant oil filer »

o) Turbo charger (exhaust gas driven)

p! Battery charging generator with voltage regulator-24v DC
q) 24V Battery of suitable AH capacity

411 Instrument panel shall consist of :

a) Starting switch with key

b) Lubricating oil temperature gauge

¢) Lubricating oil pressure gauge

d) Water te mperature gauge

e} Battery charging ammeter

) Circuit breaker

g Safety control for low lubricating oil pressure
h) Safety control for high water temperature

il Hour meter imech.} and RPM indicator

4.2 Base frame :

The engine and alternator shall be perfectly aligned and assembled on a sturdily fabricated
adequately machined base frame, made out of high quality MS channels. The base frame
should be provided with lifting facilities and pre-drilled foundation holes suitable for
installation either on concrete foundation or with anti-vibration mountings.

4.3 Fuel tank:

Fuel tank of 24 hours running capacity on full load with inlet-outlet pipe connections, filling
cap, drain plug, level indicator and iloor mounting pedestal along with hand operated fuel
transier pump and suitable hose shall be provided.

4.4 Ahernator:

Alternator shall be of capacity as mentioned in the schedule, 0.8P.F, 415V 4 2% %, 3 phase, 4
wire, 50 Hz, 1500 RPM, self regulated and self excited, brushless, AC generator in accordance
with relevant 15/BS with screen pratected and drip proof enclosure and with damper windings
on pole faces, The alterator shall be suitable to supply rectifier, SCR type UPS and computer
loads without any distortion in output AC voltage wave form.

4.41 Protection: The generator shal be provided with suitable pratection against ovetload
and earth fault.

4.5 Control panel:
Control panel shall consist_of the following metering:

aj Frequency meter (Digital type)’

b) Power factor meter

¢} Ammeter of suitable range with selector switch
di Volimeter, 0 1o 600V, with selector switch,

e Over current and earth fault relays

fi Neutral isolating link

21 K.W. hr meter
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h Maximum demand meter
i MCCB or ACB of suitable capacity

5.0 Installation ol equipments:

51 General:

Plan of the Generator roem is shown in the drawing enclosed with the schedule, The
tenderer shall iurnish the layout of his equipment within a week after the award of the
contract for approval of the Engineer-in-Charge.

The generator set and switchgear panel shall be installed in accordance with latest
engineering practice.

52 Painting:

Special attention shall be paid to the finish and general appearance of the work, All equipment
with factory finished {painted) surfaces require no painting. Contractor shall ensure that no
scratches appear on the painted surface while transporting and installing the set.

Pipefines shall be painted in accordance with 15: 2379 1963 as amended to date,

The parts of the DG set installation which are not factory painted shall be given three coats of
oil paint consisting of one primer coat of red oxide, ene under coat and one finishing coat of
superion int.

53 Earthing:

Allthe metal parts of the installation such as the metal bodies of switch gear, generator, control
panel etc. shall be connected to earth by means of two distinct and separate earth leads
of 25 x Imm G| strip. Cenerator neutral shall be earthed by two separate and distinct earth
connections of copper stip of size 32 x 6 mm totwoinde pendent earth electrodes as specified
and shown in the drawing CEDYELE/S/15. The copper strips shall be |aid without kinks and!
shall have as few joints as passible. The joints shall be mechanically and electrically sound, The
plate earthing shall be as per drawing CED/ELE/S/4. The earth resistance in all the cases shall be
as low as possible. n any case the earth resistance as measured from any point of the earthing
system to the main body of earth shall not exceed 5 phms.

6.0 Acceplance test:

On completion and before handing over of the work, the following tests shall be carried out by
the contractor to the entire satisifaction of the Engineer-in-Charge.

6.1 Phase-l Test:

i

Insulation resistance test - Sectional and overall

it} Continuity resistance test-sectianal and overall

1] Earth resistance test

) All instruments and relays shall be tested under normal operating conditions

Visual examination to ensure that the plant equipment and accessories are provided and
the finish and general appearance of the work are as per contract specification

W}
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vil A no load test for a period of 3 hours continuously to see that the engine. alternator and
other accessories are functioning normally.

The duration of the test may be increased if necessary and as directed by the authorised
representative of the accepling officer.

6.2 Phase-ll Test:

On completion of the Phase-l tests to the entire satisfaction of the authorised representative of
the accepting officer, a full load test will be carried out for 12 hours continuously and for a
period of three days by directly loading or loading artificially.

The overall efficiency of the plant at va load, v load and full load shall be worked out and
compared with the figures given by the tenderer in his tender documents. If there is any
reduction in the efiiciency of the plant, the contractor shall make suitable adjustments, actions
etc. to bring up the efficiency to the specified limit.

All necessary arrangements for testing under artificial load conditions, such as cables,
electrodes etc. shall be provided by the contractor and the charge for the same is deemed to be
included in the rate quoted in the schedule. However the engine should be complete with the
first filling of lubricating oil, to be suppiied by the contractor.

7.0 Taking over:

If the acceptance test as described above in clause 60 does not show satistactory result, the
contractor shall, at his own expense, rectify/replace the defective components or any part
thereof as directed by the authorised representative of the accepting officer within one month.
The decision of the accepting officer or his authorised representative shalibe final and binding
in this regard. The installation shall be retested aiter rectification/replacement of the defective
components, The installation shall be finally taken over after the contractor has given
satisiactory test as certified by the accepting officer ar his authorised representative.

8.0 Technical particulars:

Schedule of particulars about the Diesel oil Engine driven generating sets 1o be supplied under
this contract shall be furnished by the tenderer in the proforma furnished at the end of this
section,

90 PROFORMA

SCHEDULE OF PARTICULARS AND GUARANTEE ON
DIESEL OIL ENGINE DRIVEN CENERATING SETS

kermMo  Description Particulars
Ol ENCINE

1 Maker's Name

2 Maker's Type

3. No. and arrangements of cylinders
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ltemMNo  Description Particulars

a) No. of cylinders

b Atrangement of cylinders
Method of starting

Rated Speed (RPMI

Time required for starting Irom cold
Type of Govemnor

B PR s

Guaranteed limits of governing
a) Permanent vanations

i Full load thrown off
i) Full load put on

b) Temporary variations

ij Full load thrown off
i} Full load put on

9. Total speed vanation which can be
eftected by hand specd regulating gear

0. specification of lubricating oil
recommended

it specification of fuel ol
recommended

12 Rated output at normal temperature
and pressure conditions as defined in
BS: 649 latest in the case of Diesel Engine
ie at 1000M above mean sea level
and ambient temperature above 45°C

13 Overload for one hour at standard
operating conditions

14 Guaranteed outpul at site (continuous
running for 12 hours under the worst
atmospheric conditions specified in
the schedule of requirements)

15. Over load for one hour at site

16, Cuaranteed fuel oil consumption
(A under standard temperature and
pressure. {S.1.P)
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Item No

Description Particulars

17.

18.
19.
20.

21

22.

23.

24.

25.

26.
27,
28.

29,

30.

i) at full rated output ditres/ metric horse power/hour

ii} at ¥ rated output "
iii} at 1% rated output

{B) at site conditions

ij at full rated output .
i) at 34 rated output
i) at 1 rated output

Guaranteed lubricating oil con-

sumption at full rated output Litres

mechanical efficiency a
Thermal efficiency [

Details of standard accessories
offered with the engine

Safety protections

al Whether over speed trip
provided or not

b) Whether low lubrication oil trip
provided or not

Direction of rotation when looking
from engine towards the driven
machine

whether the engine is 2 stroke
or 4 stroke

Method of aspiration {eg. natural,
turbo, or super charged etc)

Method of cooling
ALTERNATOR
Makers Name
Maker's type no

Rated continuous maximum rating
in KVA to BS 2613-57

Rated continuous output
in KW at O.8 PF

Rated speed RPM)




ltemMNo

Description Particulars

3
32.
i3
34

35,

36

iz

38
39,

40.
.
42,
43.
44,
45.

b,

47.

Rated voltage

Number of phases

Current capacity of starter windings
Owerload capacity

a) {0 percent for Hrs
by 50 percent for Hrs

Temperature rise of the windngs mea-
sured by thermometer after continuous
run at full rated output, rated volta-
e, frequency and PP and with surroun-
ding air temperature at 45°C

{Amb, temperature)

a) Efficiency at 0.8 PF at full load

by Efficiency at 0.8 PF at 3 load

¢) Efficiency at 0.8 PF at v load
Inherent voltage regulation {increase
in voltage from full load to no load
with constant speed and excitation|
Are damper windings fitted on poles {
Rachial clearance between stator

and rotor (air gapl

peripheral speed of the rotor

Critical speed of the rotor

Method of lubrication

Diraction of rotation

Excitation voltage

Alternator excitation

current at full load on

it Unity PF

w08 PF

Whether DG set is suitable for

Rectifies/ Inverter and computer
type loads?

What is the maximum motor load
to which the DG set can be used?
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1.0

SECTION — XI
SPECIFICATION FOR LIGHTNING PROTECTION

Scope:

This specification is intended to cover the requirements of supply, installation and testing of
lightning protection system at places specified by the department.

2.0

Standards :

The lightaing protection system shall conform ta the relevant Indian Standards and National
Electrical code.

3.0

i)

iv)

v

Vi

o

Wil

4.0

Terminology :

Air termin ation {lightning conductor; or Air termination net work : Those parts of lightning
protection system that are intended to collect the lightning discharges from the
atmosphere.

Bonds : Electrical connection between the lightning protection system and other metal
work, and between various portions of the latter.

Down conductors: Conductors which connect the air terminations with the earth
terminations.

Earth terminations or earth terminations net work : Those parts of the lightning protection
system which are intended to distribute the lightning discharges into the general mass of
the earth, All parts below the testing point in a down conductor are included in this term.

Earth electrodes: A metal plate, pipe or other conductor or an array of conductors
electrically connected to the general mass of the earth. These include those portions of
the earth terminations that make direct electrical contact with the earth,

Lightning protection system: The whole system of interconnected conductors used to
pratect a structure from the effects of lightning,

Side flash: A spark occuting between nearby metallic objects or between such objects
and the lightning protection system to earth,

Testing points ; |oints in down conductors of in bonds ar in earth conductors connecting
carth electrades, so designed and situated as to enable resistance measurements to be
made,

Materials to be used:

Materials to be used in the lightning protection system shall be refiably resistant to corrosion or
adequately protected against corrosion. The materials to be used are,

i Copper: Solid, or flat copper strips or stranded copper wire of 98 per cent conductivity
when annealed, shall be used.

il Galvanised steel: It shall be protected against corrosion by zinc coating.

5.0

Lightning protection system:

The lightning protection system comprises of the following major compenents.
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Air terminations

Down conductors

i
iii) Joints and bonds
iv) Testing points

v} Earth terminations

Earth electrodes

vi
vii} Fasteners

5.1 Air terminations :

It shall consist of a vertical conductor on atall structure, asingle horizontal conductor for a small
building and a system of horizontal and vertical conductors for the protection of bigger
buildings.

- A vertical air termination shall project atleast 30cm above the building on which it is fixed,

All herizental air terminations shall be interconnected such that no part of the roof is more than
9 m away from the nearest horizontal conductor, For a flat roof, horizontal air terminations shall
be fixed along the outer perimeter of the roof.

Horizontal air termination shall be fixed along contours of the roof of the buildings in such a way
as to join each air termination to the rest and shall themselves form a closed network.

All metallic finials, chimneys, ducts, vent pipes, railings, gutters etc. on or abave the main surface
of the roof of the structure shall be bonded to the air terminations netwark, A typical fixing
details of vertical air termination on AC sheet roof building and flat roof building are shown in
drawing CED/ELE/S5/6A & 6B.

All terminals shall be firmly fixed to the building in order to avoid overturning.

5.2 Down conductors:

5.21 Down conductors shall be distributed around the outside walls of the structure and run
along the corners and other projections, considering the location of air terminations and earth
terminations. Lift shafts shall not be used for fixing down conductors.

5.2.2 The down conductors shall be routed in the most direct path possible between the air
termination and the earth termination, avoiding sharp bends, up turns and kinks. Joints shall be
avoided in down conductors. Metal pipes shall not be used as protection for the conductors.

5.2.3 In buildings of cantilever construction, down conductors shall be taken straight down to
ground by routing through a non-metallic, non-combustible internal duct. Any covered recess
not smaller than 75 = 15 mm or any vertical service duct running the full height of the building
shall also be used for this purpose, provided it does not contain an unarmoured or non-metal
sheathed cable.

The rauting of the down conducter shall be such that its accessibility for inspection, testing and
maintenance is ensured,

5.2.4 It shall be ensured that the same material is used for both air termination and down
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conductor. For example if Gl strip is used for air termination, the down conductor shall also be
of Gl strip.

525 The shapes and minimum sizes of conductors for use shove ground and below ground
given in 15; 2309—1969 is reproduced below for ready reference.

SiNo  Materials and Shape Minimum size
] Above ground :

a Round copper wire 6mm diameter
L) Stranded copper wire s0mm?

€l Copper strip 20 % 3mm

d} Round galvanised jron wire amm diameter
e) Calvanised lron strip 20 % 3mm

f) Round aluminium wire amm diameter
B Aluminium strip 25 % 315 mm
(il Below ground:

aj Round copper wire amm diameter
bl Copper sirip 32 x bmm

[} Round galvanised iron wire 10mm dia

d) Galvanised iron strip 32z Bmm

526 Duringinstallation of air terminations and down conductors, the following items shall be
taken into consideration.

i) The mechanical forces produced in case of lightning stroke.

il External local heating,

iii] The Architectural or aesthetic beauty of the building,
i) Services entering the structure above and below ground,

Radio and television receiver aerals,

¥

vit Flag masts and roof level plant rooms.

53 Joints and bonds:

531 Joims:itshall be ensured that the joints are avoided in the lightning protection system
as far as possible. In case joints becomes necessary, the number of joints shall be kept as
minimum as possible and they shall be mechanically and electrically effective. The joints
shall be either bolted, crimped, rivetted or welded. In case of over lapping joints the length
of the overlap shall not be less than 20mm. In the down conductor below ground level,
there shall not he any joinr.

5.3.2 Bonds:The bond Lo the lightning protection system shall have a cross sectional area not
less than that emploved for the main conductors. All bonds shall be suitably protected against
corrosion and shall be as short as possible.
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5.4 Testing points:

Each down conductor shall be provided with atesting point at a height of 1.5 M from the ground
level. It shall be ensured that there is no connection other than the direct connection to the
earth electrode is made below a testing point. The details of the test links are shown in the
drawing CED/EIE/S/7.

5.5 Earth terminations:

Each down conductor shall have an independent earth termination and have provision for
isolation for testing purpose. Water pipe system shall not be bonded to the earth termination
system. However if adequate clearance between the two cannat be obtained, they may be
effectively bonded and the bonds shall be capable of isclation and testing, The gas pipes,
hawever, shall in no case be bended to the earth termination system. All earth terminations
should be interconnected.

5.6 Earth electrodes:
561 Earth electrodes shall consist of pipe, strips or plates. Metal sheaths of cables shall not be
used as earth electrodes, The earth electrode shall be constructed as per 15: 3043

5.6.2 When pipes are used they shall be driven into the ground as close as practicable but
outside the circumference of the structure.

5.63 When strips are used, they shall be buried at a depth not less than 0.5 m deep, The strips
shall be laid radially in two or more directions from the point of connection to a down
conductot. If this is not possible they shall be jaid in one direction, If the space restriction
requires the strips to be laid in parallel or in grid formation, the distance between two strips shall
not be less than 2m. '

564 When plate electrodes are used they shall be buried in the ground so that the top edge
of the plate is at a depth not less than 2.5m from the surface of the ground. If two plate
electredes are to be used in parallel, the distance between the two shall not be less than § m.
For detailed specification of earthing section VI shall be referred,

5.7 Fasteners:

The conductors used for lightning protection shall be secure Iy attached to the building or other
object to be protected by fasteners made of galvanised steel. The fasteners shall be substantial
in construction not subjected to breakage and protected against corrosion, Cuidelines given in
page 24 152309— 1969 shall be referred,

6.0 Testing:

Onthe completion of the installation of lightning protection system the foilowing tests shall be
carried out.

Continuity test:
The continuity of all conductors and the efficiency of all bonds and joints shall be checked,

i) Resistance tests :

The resistance of the lightning protection system complete with air terminations but
without the earth connection shall be measured and its value shall not exceed one ohm,

il Earth resistance test:

The earth resistance shall be measured and it should not exceed 10 ohm.
[
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SECTION — Xl
SUB-STATION

1.0 Scope:

This specification is intended to cover the requirement of supply, testing at manufacturer's
waorks, installation, testing and commissioning of varicus sub-station equipments such as HT &
LT switch gear, transformer, instrument transformer, battery and battery charger, HT & LT Cables
and earthing.

2.0 Standards:
All the sub-station equipments shall comply with the latest relevant Indian Standards, National
Electrical Codes and IE Rules.

3.0 HT Switchgear:

3.1 Configuration :

The configuration of the HT switch gear shall be asindicated in the schematic diagram enclosed
with schedule. The switch gear shall be of integrated cubicle type, floor mounting, iree standing,
front operable type and shall be suitable for operation on 11KV, 3 Phase, 50 Hz supply. The
switch gear shall be designed for afault level of 350 MVA at 11 KV. The switch gear construction
shalt be such that it can be readily extendable on either side. .

The switch gear shall be suitable for operation at an ambient temperature of + 5°Cto 45°C,
and relative humidity between 30% to 95%.

3.2 Constructional features: ”
The switch gear cubicle shall be fabricated from 2 mm thick MS sheet steel and shall be folded
and brazed to provide rigid support for all compoenents, Al joints in sheet steel shall be seam
welded, all welding slag shall be grounded off, and welding pits smoothened, All panels and
covers shall be properly fitted. The board shall be of totally enclosed design and completely
dust and vermin proof. Gasket between all covers shall be used to render the joints effectively
dust tight. Soft compressible gasket shall be used between all metal joints, doors and covers to
prevent ingress of dust. A horizontal wire way with screwed cover shall be provided at the top
to take interconnecting control wiring between different vertical sections. Separate and
adequate compartments shall be provided for accomodating instruments, indicating lamps
selector switches, control fuses etc, These shall be accessible for testing and maintenance
without any danger of accidental ‘contact with live parts of circuit breaker or busbar
connections.

33 Busbars:

The busbar shall be air insulated and made up of high conductivity, high strength aluminium
alloy complying with the requirement of 15: 5082.

The busbar shall be housed in a non-segregated compartment in the cubicle at convenient
locations.

The main horizontal busbar shall run threugheut the entire length of the board and shall be of
capacity as indicated in the drawing enclosed with the schedule.
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The bushar shall be suitably supported with non-hygroscopic insulators at suitable intervals to
withstand the forces arising from short circuits on the system. Large clearances and creepage
distances shall be provided in the busbar system to minimise the possibility of a fault. High
tensile bolts, nuts and spring washers shali be provided at all bushar joints. The busbars shall
be suitably insulated with coloured PVC tape for R, Y, B phases.

3.4 Circuit breaker:

3.4 ‘The circuit breaker shall be suitable for indoor operation and be of triple pole 11KV and
current rating as indicated in the schematic drawing. it shall be of minimum oil/bulk oil type as
indicated in the schedule with symmetrical breaking capacity of 350 MVA at 11KV, The breaker
shall be of flush, front operated, metal clad, drawout type and shall be provided with trip free
manual closing mechanism, with mechanical ON & OFF indication. The three poles shall have
individual arc extinguishing chamber mounted on insulators. The circuit breaker shall be
housed in a separate compartment,

3.4.2 The following safety interlocks shall be provided.
it The breaker can be plugged in only when the breaker is in *OFF condition.
ii) The breaker can be removed only when the breaker is in *OFF condition.

iii) Automatic shutters shall be provided to prevent access to the busbars when the
breaker is removed.

3.4.3 The cradie shall have proper design and construction so asto permit smooth withdrawal
and insertion of the breaker. The movements shall be free of jerks, easy to operate and shall be
on steel balls/rollers, The cradle shall have the markings for the following four distinct and
separate positions of the circuit breaker.

i} Service
it Isolated
i) Test

iv) Maintenance

3.4,4 There shall be suitable sheet steel barriers between the following:

} Instrument panel and potential transformers
P

} Instrument panel and current ransformer
iii) Busbar chamber and circuit breaker compartments

3.4.5 Terminals : Cable termination shall be provided for the incoming and outgoing feeders
suitable for bottom entry. The cable termination boxes shall be with suitable glands for the
cable sizes as indicated in the schematic drawing and in the tender scheduie.

3.4.6 Protective devices: IDMTL type combined over current and earth fault relay shall be
provided as indicated in the schematic drawing. The breaker shall be provided with 24V/110V
DC operated shunt trip coil.

3.5 Instrument transformers:
3.5.1 Current Transformer : The current transformer shall complywith 152705 Part |, Il and 11}
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with all latest amendments.

All current transformers supplied shall be of air insulated, moulded or dry type epoxy resin
insulated,

The accuracy class of the current transformer used for metering shall be class 1 P and class 5P
for protection as per latest relevant Indian Standards.

The current transformer shall have the required VA’ capacity to supply connected meters and
elays without exceeding the accuracy limits specified above. They shall have a rated secondary
current of 5 A,

All the meters supplied shall be suitable for operation from current transformer having a
nominal secondary rating of 5 amps.

352 Potential Transformers: The potential transformer shall be of oil immersed and self
cooled type suitable for the services indicated complete in all respects conforming te the
maderm practice of design and manufacture,

The core shall be of high grade, non-aging electrical silicon laminated steel of low hysterisis loss
and high permeability to ensure high accuracy at both normal and over-voltages.

353 secondary windings : All voltage transformers shalt be connectedin star, The star winding.
to be used for metering shall be of accuracy class as specified in relevant 1S,

The rated burden of this winding shali be as specified in the specification.

354 Insulation: The potential transformers shall withstand satisfactorily dielectric test
voltage, comesponding to basic insulation level as specified in relevant Indian Standards
specificati on,

355 Tests: Each potential transformer shall be subjected to routine tests as specified in
relevant Indian Standards.

3.6 Metering:
Metering shall be provided as indicated in the schedule and schematic diagram.
i) Ammeter shall be with suitable CTs and with selector switch
iiv Woltmeter shall be of 015KV range and with selector switch
i} Frequensy meter of range 45 - 55Hz shall be provided
vl Trivector meter with maximum load, KVAR and KWH indications shall be provided on the
panel as indicated in the drawing and schedule
3.7 Wiring: 5
Internal wiring of the switch gear shall be with PVC insulated copper conductar wire with good
quality plastic beads for identification. The wire shall be neatly laid and bunched,
38 Earthing:
The main earth bus shall be of copper stip of 25 mm x 3 mm size, Two inde pendant earth strip

of the above indicated size shall be connected to the sub-station earth electrodes and as
indicated in the drawing CED/ELE/s/15.
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3.9 Testing:
The circuit breaker shall be tested for the following routine tests as specified in the relevant
latest Indian Standards before despatching and the test certificates shall be fumished in
triplicate.
3.91 Routine Tests:
i} Measurement of resistance of the main circuits
ii) Operation tests
iy One minute power frequency voltage dry withstand tests on the circuit breaker

vl One minute power frequency voltage dry withstand tests on auxiliary circuits

3.10 Painfing :

The sheet steel parts of the circuit breaker shall have undergone the process of degreasing,
pickling in acid, cold rinsing, passivating and then spray painted with two coats of red-oxide
primer followed by stove enamel painting of suitable good shade.

3.11 Technical particulars ;
The tenderers shall furnish the technical particulars of the circuit breaker as given at the end of
the section.

4.0 Transformer:
4.1 Technical requirements :
The transformer shall confaorm to the 5paciﬁcat'|on as given below

Capacity ; as specified in the schedule

Voltage ratio: 11KV/433V

i) No. of phases: Three phases

i) Supply voltage: 11KV, 3 Phase, 50 Hz

Rating : Suitable for continuous rating
vil No. load voltage : 11000V on HY side and 433V on LT side

viij Connection: Delta on HT side and star on LT side with neutral terminal brought out for
solid earthing

¥

viii) Vcctor.group: DY —n

ix) Percentage impedance : Shall not exceed 5%
%) Tappings : OFF load tap changing arrangement on HT side for variation of LT voltage from
+ 25% £ 5% &—75%

xi) Temperature rise: Mot to exceed 40°C by thermometer in il

xii) Type: Outdoor/Indoor, as specified in the Schedule,

Xiii)  Terminals ; Cable end boxes on HT side and cable end boxes an LT side upto SDOKVA
rating and bus duct arrangement on LT side for capacity more than S00KVA
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Xivl

Cooling: Natural oil cooled

4.2 Fitting and accessories ;

fiil

v

¥

i)

wii)

wlii)

i)

X

i)
it}
i)

xiv)

Lifting lugs: Necessary lifting lugs shall be provided to lift the transformer without
disturbing the connections.

Swivel type tollers - 4 Nos. Bi-directional rollers shall be fitted on cross channel at the
bottom of the transformer so as to facilitate the movement of transformer in both the
directions.

Oil-conservatar : Suitable size of oil-conservator shall be provided. The conservator shall
have oil level guage with marking for minimum level and il filling hole with a cap.

Air release valve - An air release valve shall be provided on the top of the tank cover to
facilitate the release of the entrapped air while filling of oil

Breather: Sufficient capacity of Indicating de-hydrating silicagel breather shall be
provided.,

Drain-cume-gil filter valve : At the battom of the transformer drain-cum-oil filter valve shall
he provided.

Earthing terminals : Two separate earthing terminals shall be provided on both the sides of
the tank for earthing,

Off-load tap changing switch - The transformers shall be provided with an externally
aperated ofi-load tap changing switch with handle with position indicating plate and
locking device.

Diagram and rating plate : The transformer shall be fitted with a diagram and rating plate
indicating the details of the transiormer, connection diagram, vector group, tap changing
diagram etc.

Dial type thermometer: Dial type thermometer of range 0-100°C shall be provided.
Explosion vent: The transiorrmer shall be fitted with an explosion vent of suitable size.

The transformer shall be pravided with first filling of ail. The transformer oil shall conform
to the latest relevant Indian Standards,

Filter valve : Buchholz relay shall be provided for transformer of more than 500 KvA rating.

Marshalling box: The control cables of thermometer and buchholz relay shall he
terminated in a suitable size of marshalling box

4.3 Testing:
The I'o”nwing tests shall be conducted at the factory before despah:hin.g and the test
cenificates shall be furnished.

il
i)
iy
Iw)

Measutement of winding resistance
fatio, polarity and phase relationship
Impedance voltage

Load losses

LeE]



v] No load loss and no load current
vil Insulation resistance
vy Induced over voltage
viiil Separate source voltage withstand test

X} Temperature rise

4.4 General:
441 The technical informations shall be furnished in the profarma given at the end of this
section.

44.2 The transiormer shall be guaranteed for a period of 12 months from the date of
commissioning. The contractor shall repair/replace the damaged equipment without any
extra cost.

5.0 Automatic voltage regulator:

51 Technical requirements:
The Automatic Voltage Regulator shall eonform to the specifications as given below ;

Capacity : As indicated in the schedule

Type : Qutdoor/Indaor type, oil immersed, naturally cooled as indicated in the schedule
i} No. of phases: Three phase

v} Frequency of operation; 50 4 3% Hz

v Fittings: The following srandard fittings shall be provided
a) Two earthing terminals
by Lifting lugs
€} Servomotors/relays, rollers and cable end boxes
di Rating marking plates
e] Provision for filling and drainage of oil, oil level indicator
vil Input voltage: 300 to 480 volts, 3 phase and neutral, 4 wire
viil Output voltage : Voltage shall be stabilised at 413 Volts + 1% between phases and 240

volts between phase and neutral, The AVR shall be suitable for unbalanced load with the
provision of voltage correction on each phase

viii) Speed of correction : Speed of comection shall not be less than B valts/sec and shall be
provided on each phase by suitable solid state circuits and servomators

ix) AVR shall be in a single unit

x} Terminal box ; The AVR shall have suitable cable terminal box for the termination of PVC
insulated cable for both incoming and outgoing sides of sizes asindicated in the schematic
drawing

X Winding material : The winding shall be with copper conductor of suitable size to match

the capacity of the AVR
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xii] Metering: [t shall have 0-500V AC 3@ Voltmeter with selector switch on incoming and
outgoing sides

xiii) Protection: Mecessary over voltage protection shall be provided, when the voltage
exceeds 480 volts and under voltage protection shall be provided when the voltage falls,
below 300 volts

5.2 General:
i) No load losses shall be as minimum as possible

i The exterior of the AVR tank and other ferrous fittings shall be thoroughly cleaned, scraped
and given a primer coat and two finishing coats of durable oil and weather resisting paint or
enamel paint

i} All tests shall be carried out in accordance with latest |ndian Standards

ivh Valves and welded joints shall be pressure tested after fabricating the tank, for a minimum
period of atleast 12 hours

vl Tenderer shall submit drawing along with quotation giving details of AVR unit, overall
dimensions, internal wiring details etc. Apart from operation/maintenance manual in
triplicate, test reports and guarantee certificate shall also be enclosed

5.3 Testing:
The following tests shall be carried out at the manufacturer's works:

i} Measurement of winding resistance

i} Polarity test
i} Insulation resistance between phases and between individual phases and earthing

iv] Load losses and efficiency
v] Temperature rise
vil Speed of correction

vii) Functional test of solid state control circuits and servomaotor
viiiy  Dielectric strength of oil, wherever necessary

ix) Tests on all protective relays such as over voltage, under voltage and overload relay

6.0 Battery and battery charger:
6.1 Battery:
The specification of the battery shall be as detailed in the section viii,

6.2 Battery charger:

The battery charger shall be of static, semi-conductor, full wave silicon rectifier type suitable for
operation on 3 phase, 415V, 50Hz supply.

The charger shall have suitable capacity for rickle charging, float charging and boost charging of
batteries connected to the charger.



The charger with contiol shall be contained in a totally enclosed dust and vermin proof sheet
metal cubicle of self supporting type with adequate ventilation and means for easy access Lo
the Interior for the replacement and maintanance of the components,

The charger shall have the Tollowing capabilities —

The charger shall have a constant voltage characteristics thraughout its ampere rating at the
floating value of valage correspending to the battery, so as tw keep the battery fully charged,
but without harmful over-charge,

Normally placed in trickle charge position, it shall supply charge current fequired for the battery
and continuous [oad current specitied.

For boost charging the charger shall be <apable of providing the higher vohage fabout L6V per
cell) than the floating voltages as the battery approaches full charge. The charger shall be
capable of supplying the quick charging current over and above the continuous load current.
The charger shall be capable of supplying the penodic equalising charge over and above
supplying the continuous load current.

The charger shall be suitable for initial charging of the battery.
The charger shall be suitable for the rated capacity of the battery specificd,

Capacity of the charger shall be as specified in the specification, If the capacity of the charger as
assessed by the tenderer on the basis of duties mentioned above is diiterent from that
mentioned above, the tenderer should quote a separate price for such battery charger
alongwith the rated capaciy.

7.0 LT switchgear and panel:
The LT switchgear and panel shall conform to the speciiications detailed in section tv.

8.0 HT and LT cables:

HT and LT cables shall be of the sizes as indicated m the schedule and schematic drawing and
shall bear the 15 mark. Laying of cable shall conferm to the specification detaled in section vi.

9.0 Earthing:
The pipe and plate eanth electrodes shall be instalied as detailed in section vi. A drawing
indicating typical armangement of carthing m a sub-station i given in the drawing
CED/ELE/S/15.

10.0 Installation, testing and commissioning of sub-station equipments;
10.1 General:

The mstallation of various sub-station equipments shall be caied out in accordance with the
working drawings, rélevant Indian Standards, code of practice and manufacturer's instruction.
The installation shall also be in accordance with 1E rules and the regulations of either local
electricity authority or central eleciricity authority which ever is appiitable. The mstallation,
testing and commissioning of various sub-station equipments shall also be carriedout as per the
dietails briefly described in the subsequent parapraphs.
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10,2 HT and LT panels:

10.21 Site inspection : The switch boards shall be supplied by the supplierin a properly packed
condition. After ascertaining that there is no damage to the packing, all the items shall be
inspected after unpacking. It shall be ensured that the switch boards are in accordance with the
requirements as described in the schedule and drawings. t shall also be ensured that all the
meters, relays, indication lamps ete. are in good condition and have not suffered any damage
during transit.

10.2.2 installation: The switch board shall be assembled together in case the switch board is
supplied in section. The switch board shall be installed in position and levelled on the
foundation as per the installation drawings furnished by the manufacturer. The busbars of the
sections shall be properly connected and checked for tightness after installation. The cable
termination shall be caried out in accordance with the relevant standards and the cable end
box shall be sealed. The switch board shall be earthed by means of two independant earth
strips of sizes as indicated in the working drawing/in the schedule. 1t shall be ensured that
15 mm thick rubber matting of an approved make is provided in front of the full length of the
switch board. The width of the matting shall be 1000 mm and shall withstand 15000V for one
minute.

10.23 Testing and commissioning : The following tests shall be carried out on the switch
boards at site prior to commissioning:

Insulation resistance between phases and individual phase and carth

it Dirglectric strength of circuit breaker oil shall be checked in accordance with the relevant (S
i} Earth continuity
iv) Earth resistance

vt All protective relays and tripping mechanism shall be checked for their proper operation

103 Transformer:

1031 Site Inspection : The transiormer shall be inspected at site to ascertain that there is no
damage to any of the components and accessories of the transtormer, Normally inspection
manual will be supplied by the manufacturer. The instruction given in the instruction manual
shall be followed.

103.2 Installation: The transiormer shall be installed as per the installation manual provided
by the transformer manufacturer. The installation shall also conform to the relevant IS and IE
rules. After the completion of the erection of the transiormer it shall be ensured that the
transformer wheels are suitably locked to prevent accidental movement of transformer. HT &
IT cabling/LT bus duct shall be carriedout in accordance with the relevant schedule and
warking drawing. The transformer neutral and body shall be earthed as detailed in the drawing.
The breather shail be cleaned and filled with oil and silica gel. In case of pole mounted
sransformer, thé installation shall be carriedout as detailed in the schedule and in comformity
with the rules and regulations of the inspection authorities. A drawing CED/ELE/S/16 AkB
indicating a typical arrangement of pole mounted transformer is given at the end of this
specification for guidance.

10.3.3 Testing and commissioning : The following test shall be conducted on the transformer
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prior to its commissioning :
i) Insulation resistance of the winding between phases and between individual phases and

earth on both HV and LV sides and also between HV and LV windings

“ii) Winding resistance
iii) Di-electric strength of transformer il
ivi Voltage ratio test at all tap positions

vl Polarity test

vil Operation of Buchholz relay
vil} Proper functioning of all protective relays

After commissioning of the transformer the LV side voltage shall be measured at different tap
positions. The transformer shall be kept on no load for 24 hours, and shall be ascertained that
there is no undue temperature rise before loading the transformer.

PROFORMA
11.0 Technical particulars to be furnished by the fenderer:
111 Circuit breakers :
1. Number of poles.
. Indoor/Outdoor.
. Rated voltage.

T

. Rated insulation level.

. Rated frequency.

W

. Rated normal current.
. Rated line-charging, breaking currrent.
. Rated cable charging, breaking current.

=T - "I -

. Rated capacitor breaking current.

10. Rated small inductive breaking current.

1. Rated short circuit breaking current.

12, First-pole-to-clear factor.

13. Rated transient recovery voltage for terminal fault.
14. Rated characteristics for short line faults.

15. Rated short circuit making current.

16, Operating sequence.

17. Duration of short circuit.

18. Out of phase breaking current.

1oy
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e
L

27.

28.

L Dpening time and breaking time.
. Closing time.

. Type test certificate.

. Weight of the circuit breaker,

. Weight of oil,

. Number of tanks.

Number of breaks in series per pole.

. Minimum clearance.

a) between poles

bl to earth and the pole,
Operating mechanism of the circuit breaker.

al type of closing mechanism,

by whether the circuit breaker is trip free or fixed trip and whether it is with lockout

preventing closing,

<) current required 21 rated supply veltage to close the drcuit breaker,
d rated supply valtage of shunt opening release,

e} current required at rated supply voltage for shunt opening release,
Iy number and type of spare auxiliary switches,

g current required at rated supply voltage by other auxiliaries.

Owerall dimension ;

11.2 Transformer:

1

2.
3.

Mame of the manuiacturer

Service

Rating

R A, L e R Y T S S M 008 wmmmm e e
Rated voltage of HV ...
Rated voltage of LV ...

Temperature 58 In ol oo i e i seeires
Temperature rise by resistance of windings ...

. Murmnber of phases.

5. Connecticns

High voltage
Low voltage
Vector group reference

. Tappings.

High voltage "
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0.

g ir

23

. Quantity of oil ..

. Mo Ipad loss at rated voltage and frequency in KW.
. Load loss at rated current at 75°C in KW.
. Impedance at rated current and frequency in percentage.

Reactance at rated current and frequency in percentage.

. Eificiency at UPF at

L) B0 o o st R R R e R BT R R H percentage
b} 75 % of full load . . . percentage
{c) 50% of full load .............is . percentage

. Regulation at full load at

PTG AR SR e o o S S P P esawad s R T PRTOETEE
OB PR covstciinas saniniss o Vi r s Fabslens 10 shabais Fuaiiieaai nevanae vad derees  RETOETRARE

. No load current at rated voltage and frequency .............coooiiiae.., pErCENTAZE

Approximate weights
Caore and windings ..
Tank and ﬁt‘tlngs

il . ¥
TmaI welght -

. Overall dimension’

. Terminal arrangement

High voltage
Low voltage

. Maximum flux density at rated voltage and frequency ...ooooennns CGs Gauge!fm,
. Load at which maximum efficiency ocours ..., pereentage of full load

Maximum efficiency .o S AT A TS 2 o e S e percentage

. Impulse fevels with 1/50 Micro Second wave

High valtage in Kv
Low voltage in KV
Insulation materials

Tumn insulation, high voltage side
Tumn insulation, low voltage side
Insulation, core to low voltage
Insulation, high voltage to low valtage

Minimum clearance height for lifing core and windings fram tank

1e



. List of fittings
. Type of winding

tay b VOIEARE SRIB vovniivisinnmimnmrnmssnssnbimr s s s mses s es i naman
(b) high voltage side ..o e

113 Automatic voltage regulator :

1

[

L7- I - - A - S S T

Name of the manufactwer and place of manufacture -

. Rating of AVR and year of manufacture :
. Type of cooling:

. Mo load loss in watts

. Voltage correction rate -

. Winding material ;

. Guarantee period

. Percentage of regulation :

. Insulation level (winding: :

. Net weight of winding (Kgs):
. MNet weight of core (Kgs):

. Total weight of AVR:

. Dimensions of AVR:

Protection device :

. Delivery period (in full:

. Wide range of temperature without affecting the performance ;

. Whether suitable for balanced/ Unbalanced :

. Range of Input voltage variation:

. Range of output voltage variation :

. Type of control mechanisms (Mercury switch/Electronic circuitry)
. Operating motor capacity :

. Indoor/ Qutdoor type :

. Cable end boxes (f provided, what size:

Spare parts (il provided mention in detaili -

. Mean time between faillure (MTBF in hours -
. Whether filled with transformer oil (if filled, total weight of oily:

- Instruction manual and maintenance manual ;

Details of control moter :

. Test reports:

veerenn (star/delta)

........ istar/delta)
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SECTION Xill
AUTOMATIC SMOKE DETECTION
AND FIRE ALARM SYSTEM




SECTION — Xl
SPECIFICATION FOR AUTOMATIC SMOKE DETECTION AND FIRE ALARM SYSTEM

1.0 Scope:
This specification is intended to cover the requirements of electrical aspects of supply and
installation of automatic smoke detection and fire alarm system.

2.0 Standards:
The smoke detection and fire alarm system shall conform to the latest relevant Indian Standards
and National Electrcal Code

3.0 Automatic smoke detection system :
Automatic smoke detection and fire alarm system comprises of the following.

it Smoke detector
i) Control panel

3.1 Smoke detector:

The smoke detector shall be of dual chamber ionization type suitable to operate on 24V DC
supply with suitable radio active source to work in normal ambient temperature and humidity
conditions with 20micro Ampere current at normal conditions and 300mA, during alarm
conditions with terminals and indication lamps.

The unit shall be capable to provide positive, trouble free operation in locations subjected to
hoth external vibration and voltage fluctuation, The unit shall be with salid state circuitry and
have special locking screw which locks the detector head to the base securely.

3.2 Control panel:
321 The control panel shall be suitable for the number of zones as specified in the schedule
and comprises of the following:

Visthle indication, indicating the zone in which fire has occured.
) Audible alarm device.

il Power supply with 2 x 12V lead acid battery with transformer, battery charger, with trickle
charging facility, so that the control panel operates on AC mains with a back up for
operation during mains failure.

v

Acknowledge, reset and test devices.
3.2.2 The panel shall also have the provision to indicate the following :

a) Fire canditian

b) Fault condition

¢} AC pilot indication

di AC failure indication

&) Low battery voltage indication
f) Blown fuse indication

g Open and short circuit

15



3.2.3 indicator mentioned in para 3.2.2 shall include the following :

a Tweo lamps connected in parallel associated with each indication shall be arranged so that
failure of either of the lamps is readily apparent, ar

by One lamp glowing during normal operation for each section and the alarm indicated by
extinguishing of the lamp for the section where it originates. Alarm shall not sound in the case of
failure of the indicator

<) The circuits arrangements and the electrical connections shall be such that a call or fault in
any circuit does not prevent the receipt of calls on any other cirouit

d) The indicating device associated with the various call points and sections shall be grouped
together on the main indicator board. indicating panel with audible alarm shall be provided at
the lacations as indicated in the schedule and drawing

¢} The silencing switches/ push buttons in their off position shall give an indication of this fact
on the main control panel. Operation of silencing switches shall not prevent sounding of alarm
from any other zone simultaneously, or cancel the other indications of the alarm or fault.

3.24 Builtsin electronic hooter of two tone sound during fire conditions shall be provided
3.25 Push button switch for checking of each zone shall be provided.

.26 Push button control for stopping of audible alarm {visual indication to remain) shall be
provided.

3.27 The control panel shall be of modular design type using electronic printed circuit boards
of plug in type to facilitate easy replacemnt of faulty circuits and electronic components,

3.3 Wiring:
3.3 Forfire alarm systems, PVC insulated and armoured control cable with 1.5 sg. mm copper
conductor shall be used.

33.2 The wiring and equipment for the fire alarm system shall be independent of any other
equipment or wiring, and shall be spaced atleast minimum of 5cm from one another. The
wiring shall be kept away from lift shafts, stair-cases etc.

34 Source of supply:

The source of supply for the alarm system shall be a secondary battery continuously
trickle/float charged from AC mains, which facilitates for automatic recharging in & hours
sufiiciently to supply the maximum alarm load at an adequate voltage for atleast 2 hours. The
capacity of battery shall be such that itis capable of maintaining the maximum alarm load on the
system at an adequate voltage for atleast 1 hour plus the standing ioad or losses for atleast 48
hours. Suitable overload protective devices shall be pravided to prevent discharging of the
batteries through the charging equipment.
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LIST OF RELEVANT INDIAN STANDARDS

5l No. Title I5.
1 Electrical wiring installations (system voltage not 732-1963
exceading 650 volts)
2 Conduits for electrical installations : Part | General 9537 (Part 1-1980
requirements
3 Rigid steel conduits for electnical winng 1653-1972
4. Rigid non-metallic conduits for electrical installations 2509-1973
5 Flexible steel conduits lor eledtrical wiring 3480-1966
B Rigid steel conduits for electrical winng, accessories for ~ 3837-1976
7 Link clips for electrical witing 24121975
A Fittings for rigid steel conduits for electrical wiring 26671976
9. Flexible (Pliable) non-metallic conduits for electncal 6946-1973
installations
10, Adopters for flexible steel conduits 46491968
1 Boxes for enclosure of electrical accessories:
Part | steel and cast iron boses 5133 (Part 1-1969
Part Il Boxes made of insulating material 5133 (Part Ili-1969
12 Polyvinyl chloride sleeving for electrical purposes 1951-1961
13 Ceiling roses 3711979
14 Appliance-connectors and appliance-inlets (non-reversible
three pin typel Part | Applicance—connec:urs 3010[Part 1965
Part |l Appliance inlets 3010 (Par 11-1965
15 Switch-socket outlet [non-inter locking type) 46151968
16 Switches for domestic and similar purposes (superseding  3854-1966
15: 1087-1957 and 15: 2120-1963)
17. Three pin plugs and socket outlets 1293-1967
18. Inter locking switch socket outlet ABO-1967
19. Luminaires, general and safety requirements for .
Part | Tubular fluorescent lamps 1913 iPart |-1978
20. Decorative lighting outfits 5077-1969
2. Industrial lighting fittings with plastic reflectors A287-1965
22, Industrial luminaire with metal reflectors 1777-1978
23 Industrial lighting, code of pracuice for 66651972
. Flood lights 1947-1980
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S Mo, Title IS:
25. Dust-proof electric lighting fittings 4012-1967
26. Dust-tight electric lighting firtings 4013-1967
27. Electric lighting fittings for division 2 areas. 8224-1976
28. Flame proof electric lighting fittings:
Part | Well-glass and bulkhead types 2206 (Part 1}-1962
Part Il fittings wsing glass tubes 2206 (Part Il}-1976
29 Luminaires for street lighting 21491970
30. Water proof electric lighting fittings 3528-1966
31. Watertight electric lighting fittings 3553-1966
3L Emergency lighting units 9583-1981
33 Tubular flucrescent lamps for general lighting services:
Part | Requirements and tests 2418 (Part |}-1977
34 High pressure mercury vapour lamps, methods of tests for  7023-1973
35. Tungsten filament general service electric lamps 418-1978
36. Holders for starters for tubular fluorescent lamps 3324-1965
37. Ballast for high pressure mercury vapour lamps 6616-1972
38. Ballast for fluorescent lamps: Part | for switch stant circuits 1534 (Part 11977
39. Capacitors for use in whular fluorescent, high pressure 1569-1976
mercury and low pressure sodium vapour discharge lamp
circuits
40. Bi-pin lamphalders for tubular fluorescent lamps 33231980
41. Bayonet lampholders 12581979
42, Diminsians of caps for tungsten filament general service  9206-1979
electric lamps
43. Fans and regulators, ceiling type, electric 1741979
44, Fans and regulators, table type, electric 555-1979
45. Fans, fixed capacitors for 1709-1960
46, Fans and regulators, pedestal type, electric 11691967
47. Air circulator type fans and regulators, electric 2997-1964
48. Electric call bells and buzzers for indoor use 2268-1966
49. General requirements for switchgear and controlgear for ~ 4237-1967
voltages not exceeding 1000 V
50. Air-break isolators for voltages not exceeding 1000 volts.  2607-1967
51. Air-break switches, air-break disconnectors, air-break

switch disconnectors and fuse combination units for
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s. Title I5:
voltages not exceeding 1000 Vac of 1200 Vdc:
Part | General requirements 4064 (Part 11-1978
Part Il Specific requirements for the direct switching of 4064 (Part 11-1978
individual motors
52, Carriers and bases used in rewirable type electric fuses  2086-1963
up to 650 Volts
53. Alternating current isolators (disconnectors) and earthing  1818-1972
switches
54, Control switches (switching devices for control and
auxiliary circuits including contactor relays) for voltages
upte and including 1000 Vac and 1200 Vdc:
Part | General require ments and tests BATS (Part 11-1973
Part Il Pushbuttons and related control switches BAETS (Part 11-1973
Part 1l Rotary contral switches 6875 (Part NI} 1980
55. Distribution pillars for voltages not exceeding 1000 Volts 7118-1973
56. Enclosed distribution fuse boards and cutouts for voltages 2675-1966
not exceeding 1000
57. HRC catridge fuse links upto 6500 2208-1962
58. Degrees of protection provided by enclosures for low- 21471962
voltage switchgear and controlgear
59, Miniature air break circuit-breakers for voltages not 8828-1978
exceeding 1000 Volts
60. Rewirable fuses upto 650 V, dimensians for 8724-1978
61. Switch gear bus-bars, main connections and auxiliary 375-1963
wiring, marking arrangement for
62. Motor starters for voltages not exceeding 1000 V 8544 (Part | to V)
63. Application guide for current transformers 42011967
64. Current transformers
Part 1 Ceneral requirements 2705 (Part [1-1981
Part |l Measuring current transformers 2705 (Part 11-1981
Part Il Protective current transformers 2705 (Part 111}-1964
Part IV Protective current transformers for special purpase 2705 {Part 1V)-1981
application
B5. Code of pradice for Earthing 3043-1966
6. PVC-insulated cables for working voltages upto and 694-1977

including 1100 Volts {Superseding 15:3053 (Part 11-1965)
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51. No. Title 15:

7 PVC-insulated and PVC-sheathed solid aluminium 4288-1967
conductored cables of voltage rating not cxceeding
1100 Volts.

b8, PVC insulated (heavy duty) electric cables:
Part | for working voltages upto and including 1100 Volts 1534 (Part 1)-1976
Part Il for working vol:ages from 33KV up to and 1554 (Part 11970
including 11 KV

69, Polyethylene insulated cables for working voltages upto 1596-1977
and including 1100 Volts
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B80. Stationary batteries lead-acid type with pasted 6304-1980
positive plates
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positive plates)
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83. DG sets alternator 4722

84 Engine
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On-load tap changers, application guide for
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Imsulating oii-maintenance of
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Part | requirements, Sectian 1 Voltage not exceeding
1000 Valts

Part | General and definitions, Section-2 for voltages
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6362-1971

22531974

2309-1969

2026 (Part )-1977

2026 {Pan. I-1977
2026 (Part W-1977
2026 (Part IV-1977

3639-1966
1886-1967

B468-1977
84781977
3351963

1866-1961

2516 (Part 1/
Section 1) 1965

2516 (Part |/
Sec.2)-1980

Part | Requirements, Section 3 Voltage range above 11 KV 2516 (Part 1/

Parts | and Il requirernents and tests, section 1 voltages

not exceeding 1000 Vac or 1200 Vdo

Part 1| Tests, Section 1 voltage not exceeding 1000 valts

Part 1| Rating section, section 2 lor voltages above
1000 Vac

Sec3N977

2516 (Pans | & 11/
Sec. V=1977

2516 (Pans \|/5ac1)
-1966

2516 (Part I/Sec. 2y
-1980
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Part Ill Design and construction, Section 2 for voltages 2516 (Part I/Sec.2)
above 1000 Vac -1980
Part IV type tests and routine tests, section 2 for voltages 2516 (Part IV/5ec.2)
above 1000 Vac -1980
part V Information to be given with enguinies, tenders 2516 (Part V/Sec.2)
and orders and rules for wansport, erection and -1960
maintenance, section 2 lor voltages above 1000 Vac.

98, Voltage transformers
part , General requirements 3156 (Part 1)-1979
Part II. Measuring Voltage transformers 3156 (Part 11)-1978
Part II1. Protective voltage transformers 3156 (Part 1111978
Part IV, Capacitor voltage transformers 3156 (Part IV)-1978
a9, Application guide for voltage transfarmers 4146-1967

100 Electrical relays for ac systems, application guide for 3842 part | to XY

101, Electrical relays for power system protection 32311965

102 Gas-operated relays 3637-1966

103. Rubber mats for electrical purpose 5424-1969

104. Rubber gloves for electrical purpeses 4770-1968

105. Danger notice plates 2551-1963

106. Classification of flammable gases ar vapours with air 9570-1980
according to their maximum experimental safe gaps and
minimum igniting currents

107. Classification of hazardous areas (other than minesj for
electrical installations :
Part | Areas having flammable gases and vapours 5572 (Part [-1978

108 Classification of maximum surface temperatures of 82191976
electrical equipment for use |n explosive atmospheres

109 Flameproof enclosures of electrical appartus 2148-1968

110 Guide for electrical equipment for explosive atmospheres. 8240-1976

111 Guide for Selection of electrical equipment for 5571-1979
hazardous areas

12 Code of practice for automatic fire alarm system 2189-1962

113 specification for heat sensitive fire detectors 2175-1962
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SECTION — |
SPECIFICATION FOR INSTALLATION OF SANITARY FIXTURES :
INTERNAL P.H. WORKS

SCOPE:

The work covered under these specifications includes the supplying and installing of sanitary
fixtures, for the building water supply and drainage system and laying Cl soil and waste pipes.
This specification includes (1) General specifications for sanitary fixtures and installations of (2)
European water closet suite (3) Orissa pattern/Indian water closet suite (4 Wash Basin suite {5)
Flushing cistern and Urinals (6] Fire clay kitchen sink (7} Laboratory sink (8} Granite sink and
other toilet fixtures like liquid soap holder, toilet paper holder etc.

1 General Specifications of Sanitary Fixtures :

1.1 All sanitary fixtures shall be conforming to relevant 151 specification and approved by the
Engineer-in-Charge prior to installation of fixtures and the approved samples shall be main-
tained at site till the completion of the work.

1.2 Vitreous sanitary ware fixtures shall be of strong high grade ceramic ware made from the
mixture of clays and finely ground minerals such as quanz and felspar. After firing at a high
temperature, the ware shall not, even when unglazed, have a mean value of water absorption
greater than 0.5 percent of the ware when dry. The fixture shall be coated on all exposed sur-
faces with an impervious non - crazing vitzeous glaze giving white or coloured finish as required.
The thickness at any place in an appliance shall not be less than 6 mm.

1.3 Allvisible surfaces of the body shall have uniform glazing, free from craze and discoloura-
tion and shall possess an impervious surface. The fixtures shall be free fram blisters, bubbles,
craze lfine crack in the glaze), dull finish, dunt (hairline fracture), fire check or fire crack (iine
shallow crack in the body not covered with glaze).

1.4 Vitreous chinaware sanitary appliances - European water closets, Indian/Orissa pattern
water closets wash hand basins, kitchen sinks, soap tray, lab sink, urinals etc, shall satisfy the
general requirements with regard to quality as specified in 15: 2556.

1.5 All rates for fixing shall provide for making holes in walls, providing screws, wooden plugs
and cleats whereever necessary, cutting floors, chasing in walls and floors etc, and making
good and restoring to original conditions. The rates shall be for the completed work as laid
down in the schedule and the contractor is not entitled for any payment on this account except
in case of any dismantling or reconstruction of any brick masonry or concrete structures which
are of special nature in the opinion of the Engineer-in-Charge for which payment shall be made
in accordance with the relevant rates as in schedule of approved rates.

1.6 The sanitary fittings and fixtures shall be handed over to the Engineer-in-Charge complete
in alf respects on the completion of work and no incomplete items will be taken over. Any loss
or damage of these due Lo any reasan whatsoever before the handing over shall be at the con-
tractor's cost and charges.

1.7 All exposed pipes and specials shall be painted with three coats of approved paint of
required shade to match with the adjacent wall surface colour. All concealed pipes shall be



painted with three coats of anti-corosive black bitumastic paint. The rate for all piping shall be
inclusive of the cost of such painting,

18 All materials used in the work shall conform to the relevant latest Indian Standard Specifi-
cation.

19 The spedification for items of main civil works shall apply equally for this work also wher-
ever such items of civil works are invalved.

110 Centified licensed plumbers should be employed by the contretor on the work of internal
sanitary instalition, building water supply, drainge and sewers. The work shall be carried out in
workmanship like manner and the contractor shall also process the application for obtaining
water and sewage municipal service connection & expedite the same wherever necessary.

2 European Water Closel Suite:

21 The best quality single syphonic Europen water closet pan shali be fixed to the floor with
C.P. brass screws of required gauge and length screwed on to teak wood plugs embedded in
the floor and jointed to the soil system.

2.2 The flushing cistern to be used for the EWC shall be low level cistern made of pressed steel.
The bady of pressed steel cistern shall be of seamless or welded construction of thickness not
less than 1.6 mm before coating and shall be porcelain enamelled and free from any manufac-
turing defects. Cistern shall be mosquito proof and shall be conforming to the requirernents
specified in 15:774-1971. The cistern shall discharge at an average rate of 5 Ltrs. in J secs. and
satisfy the test for discharge capacity as specified in 15:774-1971. The flush pipe shall have a
neminal internal dia of 40mm for low level cistern and shall be of seamless or welded steel ube
not less than 1.00mm thick and inside and outside hot galvanised.

93 The cistern shall be fixed to the wall with white enamelled Clbrackets with necessary teak
wood plugs and screws. The flushing cistern shail be connected to the water closet inlet with
matching chromium plated flush bend, averflow for the cistern with 15 mm CP brass masquito
proof jalli and shall be as specified in the schedule.

24 Plastic seat cover for the EWC used shall be made out of any ane of the plastic material
conforming to |5 :2548-1967. The underside of the seat may be flat and shall be of solid mould-
ing. The seat shall be fixed with a hinging device made of brass electroplated with chromium.
The dimensions of seats and covers shall conform to 15:2548-1 967,

25 The EWC suite has to be tested for satisfactory functioning as suggested vide para 2.4 of
15: 2556-Part VII-1973.

26 The Plastic seat and lid supplied shall have ISI certification mark and shall be assembled
and fixed to the water closet in an approved manner and as per manufacturer’s specifications.
The installation of EWC shall be done as per the detailed instailation fig, No.1.1.

27 Theinlet to the flushing cistem shall be arranged through a 13mm nb, PVC or polyethylene
inlet pipe connection, heavy approved quality with CP brass unions at both ends.

The entice suite shall be tested for leakages and satisfactory functioning flushing and com missioned.

The rate for the item shall provide all aspects of works mentioned above and works specified in
the schedule of quantities.



3 Orissa Pattern IWC/Indian Closet Suite :

3.1 The best quality Orissa Pattern IWC/the Indian water closet pan with trap shall be fixed in
lime concrete 1:5:10 using brick bats of 40mm size as course aggregate to proper line and
levels with necessary excavation where-ever required and jointed to the soil pipe system inc-
luding fixing of foot rests where required in CM 1:1. Details of installation shall be as per
fig.No.1.2 for Orissa Pan and figNo.1.3 for IWC with foot rests.

3.2 The Indian style water closet llong squatting pan}, and Orissa pattern water closet shall con-
form with regard to dimensions and other specifications to 15: 2556 (Part-Ili-1967. The size of
the pan will be as specified in the tender schedule. Each pan shall be provided with a trap either
‘P or ‘5" with or without inspection vent as specified in the schedule. Generally ‘5’ traps are pre-
ferred for ground floos instllations and “P* trap for upper floors. The trap shall be glazed inside.
The squatting pans and traps on instllation shall satisfy the flushing tests given in para 6.1.1 of
15: 2556~(Part-lIi-1967 to ensure satisfactory flushing using a high level flushing cistern of capac-
ity 12.5 Ltrs.

3.3 The flushing cistemn to be used for the Indian/QOrissé pan water closet shall be high level
cistern made of cast iron grade 15 of IS :210-1962, 12.50 Ltrs. capacity and the vonstruction of
the cistern conforming 1o 1S :774-1971 complying with the requirements specified under para 3.4

3.4 The flushing pipe shall have a nominal internal diameter of 40 mm for high level cistern and
shall be of seamless or welded steel tube not less than 1.00mm thick and inside and outside hot
galvanised. The cistern shall discharge at an average rate of 5 Ltrs. in 3 secs. wheniinstalled at a
height of 125 cms, above the top of the pan. The cistern shall be marked with the manufacturers
name and also with the 151 certification mark. The cistern shall be fixed to the wall with painted
white synthetic enamelled Cl brackets with necessary teakwood plugs and serews. The flushing
cistern shall be connected to the water closet inlet with 32mm Gl telescopic flush pipe. Over-
flow for the cistern shall be connected with 15mm n.b. PVC or polythene pipe connection as
specified in the schedule.

35 The inlet to the flushing cistern shall be provided by a 13mm n.b. PVC or polyethylene
inlet pipe connection, heavy quality with CP brass unions at both ends as specified.

36 The entire suite shall be tested for leakages, satisfactory functioning, flushing and commis-
sioned. )

3.7 The rate for the item shall provide all aspects of work mentioned above and works speci-
fied in the schedule of quantities.

4 Wash Basin Suite:

4.1 The wash hand basins to be installed shall be of ilat back type of sizes as specified in the
schedule conferming ta 15 : 2256 (Part IV1-197 2 and also shall have the IS] certification mark. The
basins shall have either single tap or double tap hole as specifiedin the schedule suitble for fix-
ing pillar taps. The construction details of the wash hand basin shall be as specified in 15: 2556.
The wash basin pan shall be mounted on a pair of cast iron wall fixing single rail type brackets
for wash hand basin of mirimum weight 2 kg., heavy quality, painted as specified, screwed
on to the teak wood plugs fixed in the wall. The wash basin shall be provided with 32 mm
size CP brass waste coupling, heavy quality with rubber plug, CP brass chain along with CP
brass bottle trap, heavy quality at the outlet. The outlet of the trap shall be connected to the



32mm n.b. Gl waste pipe, medium quality with specials such as Gl sockets, elbows, tees,
unions, plugs, hexagonal nipples, pillar cack, stop cock etc. Which shall be fixed in the wall/
floor concealed and made to discharge into the floor trap below the floor grating. The pipe shall
be painted as specified.

42 The inlet to the wash basin shall be arranged through a 15mm n.b. PVC or po lyethylene
inlet connection, heavy quality with CP brass unions at both ends as specified. The wash basins
may be provided either with PVC waste pipe or Gl waste pipe with bottle trap as the case may
be as specified in the schedule of quantities.

43 The entire suite shall be tested for leakages, satisfactory functioning and com missioned.
The rate for the item shall provide for all aspects of work mentioned above andin the schedule
of quantities. Details of installation will be as specified in the fig.1.4.

5 Flushing Cistern and Urinals:

5.1 The urinal pans to be installed shall be of flat back bowl type urinal of sizes as specified in
the schedule and the construction details conforming te 15 : 2556 (Part-VI-1967. The automatic
cistern and capacity shall be as speified in the schedule supported on a pair of synthetic ena-
mel painted Cl brackets fixed ta wall, complete assembly painted as directed and the rate shall
include the following fittings in additon to the cistern:

12 mm CP common brass distributor pipe for urinals fixed to wall with CP brass clamps.

ep—

. 12mem CP spreader of approved type for each urinal.

(™}

. 15 mm Gl overflow piﬁe with specials from cistern upto 15mm above floor level terminated
with 15mm CP brass mosquite proof jalli screwed fitting.

.

. 15 mm heavy quality PVC ar polyethylene inlet connection with brass unions at both ends.

[

15 mm n. b. heavy type approved make CP brass stop cock easy clean variety on iniet con-
necion piece.

&

32 mm heavy quality CP brass botile trap with extension piece and wall flange whereever
required.

7. 32 dia GI/PVC waste pipe with specials.

52 The capacity of flushing cistern, number of urinals shall be as specified in the schedule, The
entire suite shall be tested for leakages and satisfactory functioning. The rate for the item shall
provide for all the aspects of work covered above and as per schedule of quantities, The instal-
lation shall be carried out as per fig.1.5.

& Fire Clay Kitchen Sink & Drain Board:

6.1 The kitchen sink and drain board shall be of vitreous china ware and sizes as mentioned in
schedule of quantities, Normal size of sink used are 600X 450X 250 mm and 600X 450 X 200 mm.

6.2 Castiron brackets of suitable size, enamel painted shall be supplied and fixed on wall by
teak wood plug & brass screws. Height of fixing from finished floor level will be suitable to kit-
chen platform, and when fixed independently without a platform the height will be 800 mm
above finished floor level to the top of rim of sink, The waste pipe connection for kitchen sinks
shall be of CP brass waste coupling and coupling of 32mm n_b. with rubber plyg and chain and

o



PVC/Gl waste pipe length not exceeding Tm 1o discharge into floor trap. fixing details are
shown in fig. 1.6a which shall be followed for construction.

6.3 The rate for the item shall provide for all aspects of works mentioned above and in the
schedule of quantities including cost of waste coupling & piping

64 The drain board shall have flutes which will permit smaaoth flow of water and easy cleaning
without any sharp edge 5. The drain board shall be fived with a slope of 25 mm towards the sink
and shall be kept with sufficient over lap on sink to allow the drained water to fall freely into
sink.

6.5 The entire installation shall be tested for leakages and satisfactory functioning and com-
missioned.

7 Labortory Sinks

7.1 The laboratory sink shall be of vitreous china ware with internal overflow arrangement and
of sizes mentioned in schedule of quantities. Standard sizes of sinks available are
450X 300X 150 mm, 300 X 250X 150 mm and 500 X 350X 150 mm. The size of sink as specified
in the schedule of quantities shall be supplied by the Contractor. Reffig.1.6.

7.2 Castiron brackets of suitable size, enamel painted shall be supplied and fixed on wall by
teak wood plug and brass screws. The lab sink shall be fixed 800 mm abave FFL to the top rim of
sink. When fixed with laboratory work tables, sink shall be fixed flush with the top surface of
waork table. The waste pipe connection for laboratory sinks shall be of CPbrass waste and coupl-
ing 32 mm n.b. with rubber plug and chain and PVC/GI pipe length not exceeding 1m to dis-
charge into floor trap.

8 Granite Sink and Other Toilet Fixtures:

B.1 Granite Kitchen Sink and Drain Board :
811 The granite used tor Kitchen sink shall be of uniform texture, colour and grains and shall
be free from flaws, cracks and from selected black granile stone,

8.1.2 The dimensions of sink and drain borad shall be as per schedule of quantities. The granite
sink and drain board shall be made out of a single stone as shown in fig.1.7.

813 Asthe granite sink is very heavy necessary reinforcement bars are to be provided in floor
slabs while fixing in upper floors and hence locations as indicated in the construction drawings
are to be followed.

8.1.4 The waste pipe connection for kitchen sink shall be of CPbrass waste coupling of 32mm
n.b. The waste pipe shall be of PVC/Cl pipe not exceeding 1 m to discharge into floor trap. The
sink shall be fixed on suitable masonry or RCC suports as shown in construction drawings.
815 Therateior the item shall provide for all aspects of work as mentioned abovein the sche-
dule of quantities including cost of waste coupling.

B.2 Recess Type Toilet Paper Roll Holder :

B.2.1 The recess type toilet paper roll holder shall be of best approved quality and of size as
specified in the schedute of quantities, in white glazed vitreous chinaware. The rate shall inc-
lude chasing the wall, fixing the toilet paper roll holder and making good the surface to the
original condition etc. complete,



8.3 Marble Partitions :

83.1 The marble partitions shall be 25 mm thickbest Indian white marble, machine cut and
polished with rounded corners and the sizes as specified, fixed in the groove of depth 75 mm in
the wall including cutting grooves in the wall where required and fixing and making good the
surface to original condition etc. complete.

8.4 Mirror: N

8.4.1 The mirror shall be of superior glass, free from flaws, specks and bubbles and of 6 mm
thickness and the glass of the mirror shall be uniformly silver plated at the back and shall be free
from silvering defects. Silvering shall have a protective uniform covering of red lead paint. Size
shall be as specified with bevelled edges and mounted on & mm thick plywood or asbestos
sheet backing as indicated in the schedule fixed to walls with CP brass screws over teak wood
plugs with detachable CP brass. The rate includes for making necessary holes inwall, providing
and fixing TW plugs etc. complete,

8.5 Liquid Soap Holder:

B.3.1 The liquid soap holder shall be of best approved quality container as specified in the
schedule with CP brackets, CP screws, washers etc. The contractor shall supply and fix the
necessary screws, washers, plugs etc, along with the liquid soap holder.

8.6 Towel Rails:

8.6.1 Towel rails shall be of CP brass/anodised aluminium tube with CP brass aluminium bra-
ckets, best quality and of sizes as specified in the schedule. The rate shall include fixing the
towel rail to wall with necessary chromium plated brass screws including provision of rawl
plugs and CP brass screws for fixing the same.

8.7 Coat and Hat Hooks :

871 Coatand hathooks shall be of CP brass and best Indian make. They shall be of approved
quality and size. The contractor shall supply coat and hat hook and fix them with the necessary
screws, plugs, washers as directed by Engineerin-Charge.

8.8 Bib Taps, Stop Cocks:

8.8.1 Bib taps and stop cocks shall be of chromium plated brass and shall be of best approved
Indian make conforming to 15 : 781 bearing ISI certification mark. The size and minimum weight
shall be as specified in the schedule and when tested it should withstand internal hydraulic
pressure of 20 kgfem? for atleast two minutes during which it shall neither leak nor sweat.

89 Gate Valves

89.1 Gate valves shall be of best Indian make of heavy approved quality of screw down type
made of gun metal and fitted with a handwheel and conform to 1S : 778 and bearing 151 certifica-
tion mark. Gl unions and Gl flanges as specified shall be provided adjacent to gate valve to faci-
litate easy removal of valve for maintainance purpose. The valves shall be tested hydraulically
along with the pipeline.

8.10 Nahani Trap:

8.10.1 The Nahanitrap shall be of cast iron material conforming to 15 ;3989-1970 dimensions

6



conforming to 1S:1729-1979 fig.1.8 may be referred. The rate shall include fixing the trap in
cement conerete 1:2:4 as shown in drawing and for providing a chromium plated brass hinged
heavy type grating of size 165mm dia on the top of trap and jointed to Cl waste pipe. As may be
seen from fig.1.8 the outlet of Nahani is constricted at the trap whereas floor trap provides free
flow without obstruction. It is preferable to restrict the usage of Nahani traps for waste waters
not contaiming any solids such as Unnal outlet, bath waste.

8102 As the trap shall be invariably fixed with the top at a level lower than the finished floor
level sloping towards the nahani trap, the inlet to the trap shall be formed in cement concrete
1:2:4 over the trap and the intermnal surfaces plastered with water proof cement plaster. The
grating shall be fixed flush with the floor. To prevent seepage of water alround the nahani trap,
€M 1:1 shall be filled and compacted flush with nahani trap.

8103 Noholes shall be punched in the grating of Nahani trap and waste pipe connection shall
be made as shown in fig.1.8.

8104 The rate for this item shall provide all aspects of work mentioned above andin the sche-
dule of quantities.

B.11 Floor Trap:

B111 The floor trap shall be of castiron material conforming to 15:1729-1979. fig.1.8 may be
referred. The floor trap provides free flow to the full section of outlet pipe and shall be prefer-
able for waste water containing solids such as kitchen sink waste and wash hand basins. For kit-
chen sinks of canteens and wash platforms floor trap of size DN 100 mm shall be preferable.

B.11.2 The gratings may be hinged or screwed down and hinges shall be of galvanized iron,
8113 The thickness of fittings higher than that specified in fig.1.8 may be accepted.

8114 The rate shallinclude fixing the trap in cement concrete 1:2: 4 as shown in drawing and
far praviding a chromium plated brass hinged heavy type grating of size 100 mm /200 mm as
the case may be on the wp of trap and jointed to C.l. soil pipe.

8.11.5 As the trap shall be invariably fixed with the top at a level lower than the finished floor
level sloping towards the floor trap, the inlet to the trap shall be formed in cement concrete
1:2:4 over the trap and the intemal surfaces plastered with water proof cement plaster. The
grating shall be fixed flush with the floor. To prevent seepage of water alround the floor trap CM
1:1 shall be filled and compacted flush with floor trap.

8.11.6 Mo holes shall be punched inthe grating and waste pipe connection shall be carried out
as shown in fig. 1.8.

8.11.7 The ratefor this item shall provide all aspects of work mentioned above and in the sche-
dule of quantities,

8.12 ‘White Glazed Hali Round Channel:

8121 The half round channels used shall be of best Indian make white glazed vitreous chinaware
and of the specified size with or without dead ends as per site condition. They shall be bedded on
75mm thick cement concrete bed 11:2:4) laid to proper slope and alignment and shall be fixed
oves a bed of cement mortar 1:3, 20 mm thick, The joinis shall be painted with white cement. The
running metre cost for channels shall be with dead ends if required as per construction drawings.

7
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SECTION I
GALVANISED IRON PIPES




SECTION = 1l
SPECIFICATION FOR LAYING GI PIPES

Scope:

This specification covers the methods of laying Gl pipes for internal and external public health
waorks, The specification includes laying Gl pipes: (1) Specifications of pipes and fittings (2) Farth
work excavation and preparation of trench for external works (3 Marking (4} Checking the qual-
ity of pipes before laying (5) Jointing of pipes (6} Laying for external warks (7) Installation of water
meters (8 Laying for internal works 19) Provision of anchor blocks and thrust blocks (10) Hydre-
static pressure testing for external works (17) Hydrostatic pressure testing for internal works (12}
Commissioning the system and disinfection of internal public health fittings (13) Disinfection of
external mains before commissioning (14 Back filling the pipe trenches (15) Restoration of road
surfaces,

Specification of Gl Pipes and Fittings :
1 G.. Pipes and Sockets:
1.1 Materials :

The pipes shall be galvanised mild steel welded pipes and seamless, screwed and socketed
tubes conforming to the requirements of 1S: 12391968 for medium grade. They shall be of the
nominal diameter inominal bore) spedified in the description of the item. The sockets shall be
designated by the respective nominal bores of the pipes for which they are intended.

The pipes and sockets shall be cleanly finished, well galvanised in and out and free from cracks,
suriace flaws, laminations, and ather defects. The ends shall be cut cleanly and square with the
axis of the tube.

The details of pipes and sockets regarding nominal bore, thickness and weight in kg/m are
given in the table below:

Table
{Particulars of medium grade Gi pipes)
Dimensions of pipes Dimensions of ordinary socket
Nominal Qutside Diameter Thickness Approximate Minimum  Weight
bore Maximum  Minimum outside diameter length  of pipe
mm men mm mm mm mm Kg/m
15 218 2140 265 27.0. 33 1.23
20 27.3 26.5 265 335 9 159
25 342 333 3.2 39.5 46 246
32 429 420 3.25 49.0 51 317
40 48.8 479 3.25 56.0 51 165
50 60.8 597 365 68.0 60 517
65 76.6 753 3.65 4.0 69 663
a0 #89.9 88.0 4.05 98.0 75 864
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The following manufacturing tolerance shall be permitted on tubes and sockets in addition to
those indicated in the table above.
la) Tube:
1. Thickness :
il Medium Tubes butt welded : + Not limited
= 10 percent

i} Medium tubes seamless : + Not limited
— 125 percent
2. Weight:
il For quantities of 130m and over of one size : = 4 percent
i} Single tube : + 10 percent
— B percent
b} Sockets:
Cuetside diameter: £ 1.5 percent
All serewed tubes and sockets shall have pipe threads conforming to the requirements of
15 :554-1955 (or revised). Screwed tubes shall have taper threads while the sockets shall have
parallel threads.
1.2 Pipe Fittings:
The fittings shall be of malleable castiron or mild steel tubes complying with all the apropriate

requirements given in para 1.1 or as specified. The fittings shall be designated by the respective
nominal bores of the pipes for which they are intended.

The fittings shall have screw threads at the ends conforming to the requirement of 15:554-1935
{or revised). Female threads on fittings shall be parallel and male threads (except on running
nipples and collars of unions) shall be tapered.

1.3 The dimensions of specials to be used shall be as per tables 1 to 29 of 15:1239 part-|L.

*2 Earth Work Excavation and Preparation of Trench for External Works :

The galvanised iron pipes and fittings shall be laid in excavated trenches. The widths and depths
of the trenches for different diameters of the pipes shall be as in the table given below:

Table
Dia of Pipe Width of Trench Depth of Trench
15mm to 50mm 30cm 6lcm
&5mm to 100mm 45cm 75cm

The work of excavation and reﬁ.lling shall be done true to line and gradient in accordance with
specifications. At joints the trench width shall be widened where necessary for earth work in
trenches as described in paras 2.2, 2.7, 29, 2.10, 2.11, 2.13, 2.14, 215, 2.16, 3.8, 3.11, & 3.12 in
section V. of specification for laying pipes.
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When excavation is done in the rock bottom shall be excavated to extra depth of 10 cms to
permit the pipes ta be laid on a cushion of sand of minimum 10 cm thick.

3 Marking :
The different classes of tubes shall be distinguished by colour bands which shil be as follows

A — Light tubes — Yeliow
B ~ Medium tubes — Blue
C — Heavy tubes — Red

Tubulars and fittings shall be suitably packed and threads protected from damages and marked
with the following details:

1. Manufacturers name or trade mark
2, Size, Designation

Pipes and fittings shall also be marked with 151 certification mark.

4 Checking the Quality of Pipes before using on Works :

The pipes and fittings shall be inspected at site before use to ascertain that they conform tothe
wall thickness and weight of pipe for one metre length of pipe shall be necessarily checked to
ensure the appropriate class of pipe imedium class/heavy class) before acceptance of the pipe
for use in the building. The wall thickness of pipe has to be checked accordingly to second deci-
mal of a millimeter using a screw gauge and recorded in measurement book. The defective
pipes shall be rejected. While cutting, laying and jointing for internal and extermal works, where
the pipes have to be cut of rethreaded, the ends shall be carefully filed out so that no obstruc-
tion to bore is offered. The end of the pipes shall then be threaded conforming to the require-
ments of 15-554-1955 with pipe dies and taps carefully in such a manner as will nat result in
slackness of joints when the two pieces or screwed together. The taps and dies shall be used
only for straightening screw threads which have become bent or damaged and shall not be
used for turning of the threads so as to make them slack, as the later-procedure may not result in
awater tight joint. The screw threads of pipes and fittings shall be protected from damage until
they are fitted.

5 Jointing of Gl Pipes:

The pipes shall be cleaned and cleared of allforeign matter before being laid. In jointing the
pipes, pipes shall be ciled and rubbed over with white lead and a few tumns of spun yarn
wrapped round the screwed end of the pipe. The end shall then be screwed in the socket, tee
etc, with the pipe wrench. Care should be taken that all pipes and fittings are properly jointed
sor asto make the joints completely water tight and pipes are kept at all times free from dust and
dirt during fixing. Burr from the joint shall be removed after screwing. After laying, the open ends
of the pipes shall be temporarily plugged to prevent access of water, scil or any other foreign
matter,

Any threads exposed after jointing shall be painted or in the case of under ground piping thickly
coated with approved anticorrosive paint to prevent cormrosion.

6 Laying for External Works :
6.1 The pipes shall be painted with two coats of anticorrosive bitumastic paint of approved
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quality. The pipes shall be laid and jointed on a layer of 7.5 cms sand and filled upto 15 cms
above the pipes. In case of sandy soil not containing suplhates and chlorides more than provi-
sion of layer of sand is not required. The remaining portion of the trench shall then be back filled
with excavated earth as described in section Il para 7 of €| pipes specifications. The surplus
carth shall be disposed off as directed.

6.2 When Gl pipes are laid below ground level they shall not be laid parallel and close to elec-
trical cable. Using Gl water pipes for earthing of electrical wiring shall not be done as it may
induce galvanic corrosion in pipes, and also may result in electrocution.

6.3 Protection Against Aggressive Soils:

In case soil contains high sulphates and chlorides and peaty matter special precaution shall be
taken to prevent corrosion as directed by Engincer-in-Charge,

64 Verlical and Horizontal Separation Betweem Sewer and Gl Pipe Line :

Care shall be taken to lay the Gl water mains always above the sewer line. The minimum hori-
zontl and vertical clearance between sewer line and water line shall be 500 mm. Joints shall be
avoided in the water pipe and sewer pipe at the crossing of sewer line and water line if the
crossing is perpendicular or angular to sewer line,

6.5 Laying Service Pipes:

Service pipes of less than 50 mm bore may be connected to cast iron pipe mains by means of
right angled screw down ferrule of non-ferrous metal conforming to 15:2692-1964, but the fer-
rule itself shall not be mare than 25 mm bore, Ferrule of 20mm bore and above shall not be

used in Cl mains of less than 100 mm bore. The Cl main is drilled and tapped and the ferrule
screwed in.

7 Installation of Water Meters:

The meter shall be installed in accordance with 15:2401-1963. The meters shall be fitted
beyond the stop cock with unions to facilitate the removing of the meter for repairs. If fitted in
an exposed position outside the building the meter shall be housed in water meter boxes con-
forming to 15: 2104-1962. Care shall be taken that the factory seal of the meter is not disturbed.
When the meter shall be fixed to a newly fitted pipe line, the pipe line shall have to be comple-
tely washed before fitting the meter. For this purpose a piece of pipe equal to the length of the
meter shall be fixed in the propesed position of the meter in the new pipe line. The water shall
be allowed to flow completely to wash the pipe line and then the meter installed as describad
above by replacing the connnecting pipe.

8 Laying Gl Pipes for Internal Warks :

8.1 General:

All rates for fixing shall provide for making holes in walls, providing screws, wooden plugs and
cleats wherever necessary, cutting floors, chasing in walls and floors etc., and making good and
restoring to ofiginal conditions. The rates shall be for the completed work as laid down in the
schedule and the contractor is not entitled for any payment on this account except in case of
any dismantling or reconstruction of any brick masonry of concrete structures, which are of spe-
cial nature in the opinion of the Engineer-in-Charge for which payment shall be made in accor-
dance with the relevant rates as in schedule of approved rates.
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8.2 Marking the Alignment of Pipes:

The alignment of pipes to be laid shall be neatly marked with thread and line strictly in accor-
dance with plans and approval of the Engineer-in-Charge taken before commencing the faying
of pipes. Any deviations from plan found necessary during laying shall be got approved by the
Engineer-in-Charge. No water pipe is to be buried under flooring. Pipes shall be laid exposed or
concealed in walls as presciibed in drawing and schedule of quantities.

8.3 Llaying Gl Pipes Exposed on Walls:
All exposed pipes and specials shall be painted with three coats of approved synthetic enamel
paint of approved shade o match with the colour of wall surface.

The fixing shal! be done by means of standard pattern holder bat clamps, keeping the pipes
about 15mm clear of the wall. The clarps shall be spaced at regular intervals in straight lengths
as shown in table given below : (Ref. fig. 2.1)

Intervals in meters

Size of pipe in mm For horizontal run  For vertical run

15 20 25
20 25 3.0
25 25 30
32 25 30
40 3.0 35
50 3.0 a5

8.4 Gl Pipes Laid Concealed In Walls :

B.4.1 Gl pipes shall be fixed in chases and be secured with approved MS pipe hooks at about
1.5m intervals.

8.4.2 For Gl pipes 15 mm to 25 mm diameter the hales in the walls and flooss shall be made by
driiling by pipe jumper and not by dismantling the brick work or concrete. However for bigger
dimension pipes the holes shall be carefully made of the smallest size as directed by the Engine-
er in-Charge. After fixing the pipes the holes shall be made good with cement mortar 1:3 and
properly finished to match the adjacent surface.

8.43 The chasing to be dane in the wall shall be of minimum width equivalent to pipe dia-
meter plus 20mm on either side Ref. fig.2.1. The depth of chase shall be pipe diameter plus
20 mm to be cutin unplastered brick wall. Care shall be taken to do all chasing before plastering
Wherever pipes are intended to be conceled in wall chases, the pipes shall be painted with 3
coats of anticorrosive bitumanous paints. The pipe shalibe laid centrally along the centre line of
chase leaving suificient space for grouting. Gl pipes shall be fixed in chases by means of MS pipe
hooks driven in to the wall at every 1.5M intervals securely clamping the pipe into wall. The
front cover from the exterior pipe surface to the surface of unplastered brick wall shall be mini-
mum 20 mm at all places. After pipe laying is completed, pressure testing shall be conducted as
described in para 11 and water tightness of the entire piping system including all joints to be
concealed got checked. After satisfactory testing the chases shall be grouted with cement

21



mortar of mix. 1:3 flush in‘line with the unplastered brick wall surface.

9 Provision of Anchor and Thrust Blocks in Pipelines:

Anchor and thrust blocks for external water pipes shall be provided as described in Section V
para 5 for specifications for laying Cl pipe lines. In case of Gl pipes of dia 80 mm and above laid
inside buildings subjected to high pressures suitable MS anchors grouted in walls shall be pro-
vided at all bends and free ends.

10 Hydrostatic Testing for External Work :

Hydrostatic testing for external work shall be done as described in section V para 6 of specifica-
tions for Cl pipe line works.

11 Hydrostatic Testing for Internal Works :

Aiter laying and jointing the Gl pipe shall be slowly and carefully charged with water, so that all
air is expelled from the main by providinga 25 mm inlet with a stop cock allowedto stand full of
water for one day minimum and then tested under pressure. The test pressure shall be 5 kgrem?
or one and half times the maximum working pressure, whichever is greater. The pressure shall
be applied by means of a manually operated test pump. Due precaution shall be taken to ensure
that the required test pressure is not exceeded. Pressure gauge shall be accurate and shall prefe-
rably have been recalibrated before the test. The test pump having been stopped the test pres-
sure shall maintain itself without measurable loss for atleast half an hour. The internal pipes shall
be tested in sections as the work of laying proceeds. The Gl pipes laid in chases have to be con-
cealed with cement mortar only after the pressure testing is done satisfactorily and leakages if
any are stopped and the test is passed by the Engineer-in-Charge. The open end of the main
may be temporarily closed for testing under moderate pressure by fitting a water tight plug. The
end of the main and the plug shall be secured by struts or otherwise, 1o resist the end thrust of
the water pressure in the mains, '

12 Commissioning the System and Disinfection of IPH Pipes and Fittings :

After completion of the entire internal plumbing system the overhead tank shall be filled with
water mixed with filtered bleaching powder solution of 50ppm chlorine. This water shall be
filled to the entire system and kept for a contact periof of 12 hours. All fittings like stop cocks,
bib taps, shower rose, pillar cacks, flushing cistern etc,, shall be operated with this water for
effective disinfection. Disinfection shall be done to the satisfaction of Engineer-in-Charge and then
anly the work shall be taken over. Care shall be taken to sea that this water is not used for drinking
and other purposes. The system shall be flushed with potable water before commissioning.
13 Disinfection of external Mains before Commissioning :

Disinfection of extemal works shall be done as described in para 8 in specifications for Ci pipes.

14 Back Filling the Pipe Trench:
Back filling of the trenches shall be done as described in para 7 in specifications for CI pipes.

15 Restoration of Road Surfaces, Pavements Eic.
Restoration shall be done as described in para 9 in specifications for C1 pipes.
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SECTION il
SPECIFICATION FOR CAST IRON SOIL PIPES
FOR DRAINAGE OF SANITARY
INSTALLATIONS IN BUILDINGS -
LAYING, JOINTING AND TESTING.




SECTION - Il

1 €I SOIL PIPES FOR DRAINAGE OF SANITARY INSTALLATIONS :
1.1 SCOPE: This Specification includes:
a) Specification for pipes and fittings
bi Tests for acceptance of pipes and fittings
¢} Sizes, mass and tolerances,
di Coating
et Marking
f General procedure for layout of pipes and fittings
g Ventilating pipes.
ht Inspection, testing and commissioning of pipes.
1.2 Specification for pipes and fittings:
1.21 General requirements of materials shall be as per 15:1387-1967.
1.2.2 The pipes and fittings shall be free from defects, other than any unavoidable surace
imperfecions which result from the method of manufacrure and which do not affect the use of
fittings.
1.3 Tesls for Acceptance :
1.3.1 Hammer test: Each pipe and fitting shall be tested by striking with a light hand hammer
and shall emit a clear ringing sound.
1.3.2 Hydrostatic Test:

Pipes and fittings must have been tested for a hydrostatic pressure of 0.07 N/mm? (0.7 kg/cm?,
Manufacturer’s certificate to this effect must be produced by the contractor in case of pipes of
quantity exceeding 300 metres, and necessary fittings.

1.4.1 Sizes: The dimensions of pipes and fittings shall conform to the sizes as specified in
tables 1 to 28 in 15:1729-1979.

1.4.1.1 Dimensions of straight pipes and sockets and spigots shall be as shown in 15:1729.

1.4.1.2 Ears:lf pipes and fittings with ears are specified in schedule of quantities they shall have
the following projections which are measured from the outer surface of the pipe o rfilling tothe
face of the ears,

For 50 and 75 mm dia ... 32 mm
For 100 and 150 mm dia ... 38 mm

1.4.2 Mass: The nominal mass of pipes shall be as shown in table 1 of 15:1729.

Pipes weighing more than the nominal mass shall be accepted provided the diminsions and
quality is of acceptable quality

1.4.3 Tolerances:

1431 Tolerances in dimensions :
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Tolerances on the external diameter of the barrel, the internal diameter of the socket and depth
of socket shall be as follows :

Dimensions nMominal Diameter i(mm)  Tolerance (mm)
External diameter of barrel 50, 75 + 3.0
100 + 35
150 + 4.0
internal diameter of socket All diameters + 30
Depth of socket All diameters +10.0

1.4.3.2 Tolerance in Mass: The tolerance on mass shall be minus 10 percent.

1.5 Coating: Each pipe and fitting shall have coating of tar or other suitable base. This coating
must have been done with pipes and fittings being preheated and in an immersion bath. The
coating shall not chip off when scratched lightly with a pen knife.

1.6 Marking : Each pipe and fitting shall have cast, stamped or indelibly painted on it the fol-
lowing appropriate marks :

a) Manufacturer's Name, initials or identification mark,

b! The nominal diameter.

c} 151 Marking,

d} The last two digits of the year of manufacture

1.7 General Procedure for layout of pipes

1.7.1 The pipe system shall be as shown in construction drawings either single stack system or
double stack system. The quantities shall be as per schedule of quantities which is given in run-
ning metres for Cl soil pipes, number of specials and making number of joints. The quantities
specified are only approximate and may vary as per site conditions and directions of Engineer-
in-Charge.

1.7.2 A schematic piping drawing shall be furnished in the Intemal Public Health Works dra-
wings for construction. Based on this construction drawing a detailed drawing for plumbing of
Clsail pipes with all fittings indicated shall be prepared by contractor and got approved by Engi-
neer-in-Charge before execution of works. The works shall follow the standard plumbing prac-
tices as per national building code and relevant 1§ specifications and rates shall include supply-
ing and installing of all materials and fixtures to the extent specified in schedule of quantities
usedin the installation of the piping, specials and fittings, fistures appliances and appurtenances
in connection with sanitary drainage, the venting system etc., within the building premises. Prior
to commencement of wark the contractor shall furnish name and address of the licenced plum-
ber by whom the plumbing works shall be executed and take approval of Engineer-in-Charge.
The licensed plumber shall possess valid licence issued by local municipal authority under
whose jurisdiction the site of building is located.

1.7.3 Some of the precautions to be taken by contractor are given below.
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1731 Branches and stacks which receive discharges from WC pans should not be less than
100 mm. For outlets of floor traps, nahani traps 75mm or 100mm dia pipes may be used as
shown in drawing for construction.

1.73.2 The gradient of a horizontally laid Ci seil pipe for drainage should not be flatter than 1
in 50 and not steeper than 1:10.

1733 Layout of Pipes : Pipe work and appliances should be done as per layout shown in the
construction drawings. Soil outlet from water closet connected to the main soil pipe shall have
an access door for cleaning. The access door must not be concealed in walls. The soil pipe shall
be situated outside the building or in suitably designed pipe shaft. The waste pipe shall be con-
tinued upwards without any diminution in its diameter and without any bend or angle to sucha
height and position as to afford effective ventilation by means of the open end of the waste
pipe of safe outlet for foul air. The position of the open end shall be as described in clauses
1.7.3.21, i

1.7.3.4 The waste pipe shall be firmly attached in the wall at least 5 cms clear of it. Cast iron
waste pipes shall be fixed with holder bats as described in the specifications for rain water
pipes.

1.7.3.5 The pipe work in branch connections should always be arranged to allow free drainage
of the system. Cannections to main or branch pipes should be so arranged as to prevent cross
flow from one appliance to another. Connections should be made with an easy sweep in the
direction of flow particularly in the single stack system,

1.7.36 Two pipe system of soil pipes is to be provided for discharging of

(i} Soil waste waters from water closets and Urinals in one pipe and

(i) Waste waters from wash basins, sinks and baths in the second pipe
1.7.3.7 The vertical Cl soil pipes shall be extended up above the roof slab and provided with a
ventilating cowl as shown in fig.3.1.
1.7.38 Anti siphon pipes shall be provided wherever specified in the IPH drawing, which is
usually proposed for multistoreyed buildings more than three storey.
1.7.39 In rows of toilets where more than one vertical soil pipe is shown in IPH drawing one
main scil pipe may be fixed centrally with branches to connect other water closets. Similar sys-
tem of branching may be followed for waste water having one main waste pipe stack with
branches for wash basins, bath etc, where necessary.
1.7.3.10 When the pipes are concealed, inaccessible or laid exposed along with the internal
face of the walls, they should preferably be of castiran. In the ground floor all the pipes, includ-
ing those laid on the external face of the walls upto the first inspection chamber or gully trap
should be of cast iron soil pipe of appropriate size.

17311 Alljoints in pipe work and of pipe work to appliance shou Id be made in such a manner
as o be air tight and water tight and to remain so during use. Care should be taken to ensure that
no jointing material projects inside the bore of the pipe.

1.7.312 The joint shall be made of neat cement paste and hemp yarn soaked with cement well
caulked {with water content not exceeding 30 percent).
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17313 Bends should be of long radius where practicable. In the case of bends in the bottom
maost pipes they should mecessarily be of long radius and should preferably be made of 92:°
bend or 135° (1/8lbends.

17314 Ample provision should be made for access to all pipe work and the embedding of
joints in walls should be avoided

1,7.3.15 Fixtures shall be connected to the stack or inspection chamber only through any trap.

17316 Traps:Special care shall be taken by contractor in locating the traps, size and type of
trap conforming to the construction drawings and where site conditions warrant a change same
shall be done as per the directions of Engineer-in-Charge.

1.7.347 Traps should always be of self cleaning pattern. Fach trap shall be inspected and
passed by Engineer-in-Charge.

1.7.3.18 Traps used should be convemently accessible and provided with cleaning eyes
bends, tees inupper floors, In domestic buildings, traps shall be lacated in such a place where-in
it is easily accessible for cleaning by in-mates.

1.7.319 Soll pipes whether inside or outside the building, shall not be connected with any rain
water pipe.

1.7.320 Ventilating Pipes : Ventilating pipes should be so installed that water cannot be
retained in them. They should be fixed vertically, Whenever possible horizental runs should be
avoided,

1.7.3.21 Ventilating pipe or shaft shall be carried to a height of atleast 60 cms above the ouler
covering of the roof of the buitding or inthe case of the window in a gable wall or a dormer win-
dow, it shall be carmied upta the ridge of the roof or atleast 2 m above the top of the window.
Refer fig. 3.1.

17322 In the case of a flat roof to which access is provided, it shall be carried upto a height of
atleast 720 em above the parapet and not less than 2m above the head of any window within
horizontal distance of 3m from the vent pipe and in no case, shall it be carried to a height less
than 3 m above plinth level. Refer Fig3.1.

1.7.3.23 local condition, like wind directions, adjacent building opening etc. are to be taken
inta account. The upper and of every ventilating pipe should be protected by means of a cowl.
1.8 Inspection, Testing and Commissioning :

1.8.1 Inspection: Work should be inspected during installation and tests carried out on

campletion, care being taken that all wark whichis to be encased or concealed s tested before
it is finally encased.

1811 Pipe systems should be tested for gas tightness and for hydraulic performance as des-
cribed in 1.8.2. Record shall be done about the inspectiun to ensure the following:

al Wark accords with the drawings and specification.

b Al pipe brackets, clips etc. are securely fixed,

©) Fixtures are correctly spaced.

d) Embedded pipe work is properly protected and tested before concealing,
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&) All access covers ; caps or plugs, cleaning eyes are accessible and fixed in position as per
drawing.

11 The interior of NT/GT ete. are so made that the internal faces are finished neatly as per draw-
ing and all loose mortar debris etc. removed to provide (ree passage of waste water, without
causing any obstruction in the pipe bore.

1.8.2 Testing Systems:

1.8.2.1 Water Test: The water test may be applied before the appliances are cannected and
may be caried out In sections so as to limit the static head to 4.5m. In order to restrict the stati

level to 4.5m vertical pipe shall be tested by filling up with water every 4,5m and after testing
further laying of stack continued. It is necessary to seat all openings affected by the test and pro-
vide support to the plugs used as stoppers. All the joints in soil pipes and waste pipes shall be
ot inspected by the Engineer-in-Charge including the joints within sanitary ducts and water
filled in €1 soil pipes shall be retained atleast for 15 minutes without droping leve! attop. Then
the test may be deemed to have passed.

18,22 Hydraulic performance : Discharge test should be made from all the appliances singly
and collectively, Obstruction in any of the pipe lines should be traced and the whole system
examined for proper hydraulic perlormance, including retention of an adequate water level in
eachtrap. Any defects revealed by the tests should be made goad and the tests repeated untila
salisfactory result is obtained and then only the system shall be commissioned

1823 Complete records shall be kept of all tests camied out of sewers and drains both during
the construction and after being put into service and testing and passing of test recorded in
Measurement Book in remarks column, before paying final bill.

2. laying Building Drains upto Main Sewer - Manholes and Inspection Chambers ;

2.1 5W pipes or Clsoil pipes shall be supplied and laid as per relevant specifications in public
health engineering works and civil works. Specifications for construction of inspection chamb-
ers, gully traps and manholes it any shall be constructed as specified under spedifivation for
extemal sewerage works and as per schedule of warks and inconformity with the detailed dra-
wings for manholes, inspection chambers and gully traps of appropriate size and depth,

2.2 The discharge of water through a domestic drain is intermittent and limited in quantity and
therefore, small accumulations of solid matter are liable to form in the drains between the
building and the main gravity sewer. To prevent these temporary accumulations and which may
lead to blockage of drains sufficient gradients shall be given as indicated In table in clause
No.24.

2.3 Gradient : Normally, the sewers are deslgned for discharging three times the dry weather
flow flowing hali-full with a minimum self cleansing velocity of 0.75 m/sec. In cases where it is
practically not possible to conform to the ruling gradient due to site conditions like cannecting
1o existing gravity sewer system etc_a flatter gradient may be used butthe minimum velocity in
such cases shall be on no account be less than 0.61m/sec. and adequate flughing is to be done,
In hilly terain it may be unaveidable to provide steeper gradient. The limiting velocity in any
case should not be more than 2.4 m/sec. In such cases cast iron pipes shall be used in place of
stone ware pipes. The table in 2.4 gives gradients for 0.61 m/sec, .75 m/sec and 2.4 m/sec for
different diameter of pipes with discharge. Steeper gradients may be provided wherever site
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conditions permit the same and the network of sewer system can accomodate the same.
24 Gradienls for different velocities :

) Velocity T Discharge
Diameter ri/2si Gradient mYmm
100 mm 0.61 1in 135 0.30

-do- 0.75 1in 57 0.18

~do- 2.40 1in 5.6 0.59
150 mm 0.61 1in 250 0.72

=do- 0.75 1in 100 0.42

-do- 2.40 1in 9.7 132
200 mm 0.61 1in 350 1.08

-do- 0.75 1in 145 073

=do- 240 Tin 14 2.40
230mm 061 Tin 400 1.50

-do- 0.75 1in 175 093

-do- 2,40 Tin 17 298

25 The minimum size of pipe shall be 100 mm. Due to site conditions in no case pipe size shall
be provided less than 100 mm. Any deviations from construction drawings shall be done on
approval of Chief Engineer on obtaining revised drawings.

26 Man Holes and Inspection Chambers :
Shall be provided as shown in construction drawings. The maximum distance between man
hales shall be 30m.
2.7 Chambers shall be of such size as will allow necessary examination or clearance of drains.
The minimum intemal sizes of chambers for different depths are as follows.

a) for depths of 1m or less ... 450 x 450, 800 x 600 or 800 x 800 mm

b} for depths between 1m and 1.5m. ... 900 x 1200 mm.

¢ for depths 1.5 m and abowve ... Circular chambers with a minimum diameter of 1200 mm,

28 The invert levels shown in construction drawings are theoretical. Engineer-in-Charge shall
take levels along alignments of sewers and appropriate invert levels are to be fixed with refer-
ence to plinth level of building and these levels shall be recorded in level books duly signed by
contractor and Engineer-in-Charge.

29 Testing Inspection and Commissioning shall be done as described in relevant clauses of
specifications for stone ware pipes.
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SECTION IV
SPECIFICATION FOR LAYING
RAIN WATER PIPES.




SECTION — 1V
SPECIFICATIONS FOR LAYING RAIN WATER PIPES

SCOPE:

This specification covers the methods of laying cast iron and asbestos cement rain water pipes.
The specifications include {1} Specification of pipes to be usedfor rain water (2) Fixing pipe size
for roof drainage and location of pipes. (3} Laying and jointing (4) Gradients to be given in and
laying weathering course (5} Tar felt ffashing, grating fixing details, and gola & Khura details for
rain water pipes ithe scope of specifications does not include faying of weather praof course
and tar felt laying).

1 Specifications for Pipes :

1.1 Castiron and asbestos cement pipes are used for rain water pipes. wharever rain water
pipes are to be concealed in RCC columns or RCC members MS pipes are to be used.

1.2 Materials specification for cast iron rain water pipes (Cl):

1.2 Castiron rain water pipes shall be sand cast or spun pipe of approved quality, even sur-
face and truly cylindrical, their inner and outer surfaces being as nearly as practicable concentic
and shall conform to 15:1230-1968 for cast iron rain water pipes and fittings and also have 15|
certification mark. The metal used for the Cl rain water pipes and fittings shall be of quality not
lower than grade-15 of 15 :210-1962. The halder bats may however be of cast iron ar mild steel,

1.3 Dimensions and tolerances:

Straight pipes shall comply with the dimensions given in Fig.d.1. They shall have an overall
length of 1800mm subject to the following tolerances.

Dimensions Nominal Tolerance
mm Diameter mm mem

a) External diameter of barrel (B} 50, 75 + B.d
100, 125 + 35

150 + 4.0

bl Internal diameter of socket (F) All diameters + 30
¢} Depth of socket () All diameters + 100
di Thickness (C) All diameters + 10
e} Length All diameters + 13.0

1.3.1 Pipe fittings and their sockets and spigots shall conform to the thickness and other
dimensions specified for the corresponding parts of the straight pipes subject to the following
tolerance :

Thickness: 4 Tmm
Length: + 3mm
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1.4 Weights and tolerances :
Nominal weight of 1800 mm length without ears in Kg.
Nominal inside Diameter in mm 50 73 100 125 150
External dia in mm 53 79 104 130 156
Weight in Kgs. 75 110 140 200 260
The tolerance on weight shall be = 10 percent.
1.41 Ears: Unless and otherwise specified pipes and fittings shall be supplied without ears.
When ears are required as per drawing or as per site conditions Engineer -in - charge shall order
for the same, The dimensions of ear shall be as shown in fig. 4.1. They shall have following pro-
jections measured from outer surface of the pipe or fitting to face the ears,
Nominal fittings. mm  Projection from back of ear to back of pipe. mm
50 and 75 30
100, 125 and 150 40
1.4.2 Fittings : Dimensions of different fittings to be used in C1 rain water pipe line shall con-
form to table 2 to table 6 of 15:1230—1968.
1.4.2.1 Weights of different sizes of Cl rain water pipe fittings:

Table 1
sl Basedoai 75 mmdia 100 mm dia 150 mm dia Unit
No. P weight in Kgs. weight in Kgs. weight in Kgs.
1. Bends (Plains 3.20 4.50 210 Each
2. Off-sets (Plaini: 270 5.00 8.20 “
al 55 mm projection 270 5.00 8.20 "
b} 75 mm projection 3.20 5.50 910 .
€} 115 mm projection 4.10 5.90 590 "
dl 150 mm projection 450 6.40 10.40 &
e) 225 mm projection 500 7.30 11.80
) 300 mm projection 6.00 860 1270
3. Branches {plain} Single 500 7.30 14.50 "
B »  Double 6.80 10.00 19.10 .
4. Standard shoes {plain) 3.20 410 8.60 =
5. Longer shoes (plain):
al 300 mm 3.20 5.00 - ;
b} 375 mm 410 640 = .
<} 450 mm 5.50 5.50 . i
dl 600 mm 7.30 8.60 - !
6. Heads 640 680 11.30
7. Extras:a) For ears case on any
fittings & short pipes 090 0.90 135 "
bl For inspection door & ditted
on any fitings 1.80 1.80 225 N
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NOTE: 1. The above table applies only to rain water fittings which are part of pipe fines fixed on
wall face, permissible tolerance in weight of fittings shall be + 5%
2. For fittings to be used with pipe lines to be embedded in masonry, specifications shall
correspond with those of pipe fittings for soil, waste and vent pipes. For their weights,
specifications under CI soil, waste and vent pipes may be refered to.

1.5 Inspection of quality of pipes and fittings before laying:

Pipes and fittings shall be cylindrical, reasonably circular as practicable. The outer surfaces shall
be smooth and shail, in ali respects, be sound and free from pinholes, projections or other
imperfections which may affect their utility and shail be neatly dressed. The ends shall be
finished reasonably right angle to their axis.

1.5.1 Hammer test ; Each pipe when tested for soundness by striking with a light hand hammer
shall emit a clear ringing sound.

1.5.2 The pipes supplied shall be factory painted with a tar based composition both inside and
outside which shall be smooth and tenacious and hard enough not to flow when exposed, toa
temperature of 77 * C but not 5o brittle at a temperature of 0° C as to chip off when scribed light-
Iy with a pen knife.

1.5.3 Marking :Each pipe and fittings shall have neminal diameter, manufacturers trade mark
and 15 certification mark stamped suitably on it. Every spun pipe shall have marking "5 on it.

1.6 Material specification for Asbeslos Cement rain water pipes (AC):

1.6.1 Composition: The matesials used in the manufacture of the asbestos cement building
and sanitary pipes and pipe fittings shall be composed of an inent aggregate consisting of clean
ashestos fibre cemented together by ordinary portiand cement conforming to 15:269-1976,
portland slag cement conforming to 1S :455 - 1976 or portland pozzlolana cement conforming
ko 15:1489-1976.

1.6.2 General quality and workmanship :
The materials used in the manufacture of the pipes and pipe fittings shall be intimately mixed.
The interior surface of the pipes and pipe fittings should be regular and smooth.

163 Dimensional and physical requirement :

1.6.3.1 Dimensional requirements - mominal diameter : The nominal diameter of the pipes and
pipe fittings corresponds to the internal diameter (bore) tolerance not being taken into account.
The series of the nominal diameters shall be 50, 60, 80, 100, and 150 mm.

1.6.3.2 Thickness: The nominal thickness of pipes and pipe fittings shall not be less than the
values given in the following Table-Il for different values of nominal diameter,

1634 Length:

Nominal length : The nominal lengths of pipes correspond to the useful lengths of the socketed
pipes exclusive of internal depths of socket not taking tolerances into account, and shall be 0.5,
1,15 2 and 3 m,

16.33 Over all length:

The overall length is the sum of nominal length of socket (Dimensions ‘G’ in table given below).
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Table-lt Thickness of pipes and pipe fittings and tolerances of thickness:

il Ne. Mominal Diameter of pipe Thickness of Tolerance on
or pipe fittings pipe fittings thickness

imm) {mm} fmmj

3l (2) (3) ()

1 50 6.5 + 1.0

2. 60 65 + 10

3, 80 80 +10

4. 100 80 + 1.0

5. 150 95 + 15

other dimensions of pipes and pipe fittings shall be according to the details in table<2 given in
1$: 1626 (part-1)- 1980 and table nos. referred therein.

Table-1

Dimensions of single socketed pipes and details of socket for accessories.
All diminsions in millimeters.

Neminal size of pipe diamm A &8 D E G

50 50 65 76 B0 70
60 60 6.5 86 8070
80 &0 80 109 80 70
100 100 80 129 9.5 75
150 150 9.5 185 9.5 75

1635 Telerances on dimensions on internal diameters and actual diameter (maximum -or
minimum bare of pipes, pipe fittings or sockets measured over agiven section) and the nominal
diameter (bore of pipes, pipe fittings or sockets) should be between 0.95 and 1.05 mm for all
diameters of pipes and pipe fittings.

1.6.3.6 On Thickness : The tolerances on thickness of pipes and fittings shall be in accordance
with table -1

On the nominal length ; The tolerances on nominal lengths of pipes and pipe fittings shall be
+ 10 mm and + 5 mm respectively.

On the overall length: The tolerance on the overall lengths of pipes shall be £ 10 mm.
Onthe depth of sockets : The tolerance on the depth of the sockets of pipe fittings shall be 4+ 5 mm.

16.3.7 Physical Requirements :

The deviation in straightness of pipes determined in accordance with 15 :3913-1970 (methods
of test for asbestos cement products) shall not exceed the follawing:

Nominal diameter mm  Maximum deviation mm
50 to &0 557
80 to 150 451

Mate : 1 is the nominal length of the pipe in meters.
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1.6.3.8 Tests to be done at manufacturer’s factory :

When the requirement of AC pipes in work is more than 300 m or more then the contractor
shall obtain a certificate from the manufacturers stating that the pipes are tested and the quality
of pipes satisfy the requirements of 15:1626 - part-1-1980.

The following tests shall be done at manufacturers factory premises as per procedure laid down
in 15:5913-1970.

Hydraulic pressure fest : The hydraulic pressure test shall be carried out in pipes and pipe fittings
except on items core cap cowl,slotted vent cowl and pipe fittings provided with access doors, The
internal hydraulic pressure should be raised gradually to 0.1 MN/m? and maintained for 30 seconds
such that there is ne fissure or visible sweating on the outside surface of the fitings.

Hydraulic bursting test (for pipes only):

The pipes shall indicate a minimum bursting stress of 5 MN/m?.

Transverse crushing test : ifor pipes only ;) The unit transverse crushing stress at failure shall not
be lower than 14 MN/m?.,

Longitudinal bending test {for pipes only) : The unit longitudinal stress shall not be less than
125 MN/m?.

Water absorption test : The mean water absorption of specimen shall not be more than 28 per-
cent of the dry mass of the material.

Acid resistance test: The mean amount of acetic acid used in testing shall not exceed
1150g/m™.

Sampling and testing: The method of sampling of pipes and pipe fittings shall be as per
I5:7639-1975 and in case of doubtful quality of pipes supplied in bulk of quantity exceeding
300 mm, the Engineer-in-Charge will get three samples of pipes selected at random and get
them tested as specified above.

1.6.4 Marking:

1.6.4.1 Pipes and fittings shall be clearly and indelibly marked suitably with the following:

a) Manufacturer's name or trade mark;

b) Size of the pipe or pipe fittings and

¢} Date of manufacture,

Each pipe or pipe fittings shall be marked with 151 certification mark.

2. Fixing Pipe Size for Roof Drainage and Location of Pipe:

2.1 Pipe sizing : The sizes of rain water pipes and the sectional area of rain water pipes used for
roof area shall satisfy the following requiremnents :

sl Pipe size  Pipe area Roof area M? Reoof area/pipe area
No. dia, cm cm’ Min, Max. Min. Max,
1. 7.5 44.2 Upto 35 — 0.8

1 10 78.5 36 63 0.39 0B

3 15 176.7 64 141 0.36 08

4 20 3142 142 251 0.45 0.5




2.2 The rain water pipes shall be ficed to the outside of the external walls of the buildings orin
recesses of chases cut or fixed in such external wall or in such other manner as shown in dra-
Wings.

23 A rain water pipe conveying rainwater shall discharge directly or by means of a channel
into or over an inlet to a surface drain or shall discharge freely in a compound, drained to surface
drain but in ne case shall it discharge directly into any sewer pipe or closed drain.

24 Arain water pipe shall not discharge into or connect with any soil pipes or its ventilating
pipe or any waste pipe or its ventilating pipe nor shallit discharge into a sewer unless specifical-
ly permitted to do so by the written approval of Chief Engineer or in which case such discharge
into a sewer shall be intercepted by means of gully trap.

25 The location, size and spacing of pipes shall be executed as per construction drawings.
However if any deviations are felt necessary due to the site conditions the same shall be got
approved by Chief Engineer.

3. laying and Jeinting :

3.1 laying and jointing cast iron rainwater pipes:

311 Rainwater pipes and ﬁttings unless othenvise directed by the Enginee r-in-Charge ordrawing
shall be fixed in vertical alignment. They shall be kept clear of any fal ling debris to avoid choking, Al
holes etc, made for fixing the pipes shall be made good to match the existing surfaces.

3.1.2 Pipeswithout ears shall be secured to the walls by means of brackets /heavy pattern MS
or Clholder bat weighing 1% to 21: Kgs each according to the size of the pipe and hinged in two
parts. The hoider bat shall be salidly built or pinned into wallin CM 1: 2. Pipes with ears shall
be fixed 30 mm clear of walls with steel oriron barrel distance pieces or bobbins and stout gal-
vanised iron nails to run 75mm into wall, including necessary hardwood plugs.

3.1.3 Dimensions of holderbats : The dimensions of holder bats shall be as per the table - v
given below.

Table-V - Dimensions of holderbats

Dimensions Nominal size of Pipes, mm
mm 50 75 100 125 150
A 75 100 125 150 180
B 100 125 150 180 205
C 140 165 190 220 245
D (11} 70 90 105 115
E 30 0 40 40 40

3.1.4 Jointing-cement joints :
3141 Quality of cement to be used for jointing shall conform to 15:456-1978.

3.1.4.2 Making cement joints : The annular gap between the spigot and socket shall be first
packed with strands of spun yarn to 1/3 depth. One piece of strand soaked in cement paste
shall be wound round and packed with caulking tool and hammered. When more than one
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single strand of yarning matenial is used it shall have an over lap at the top of not more than 5
cms. The packing of spun yamn to correct depth shall be got checked by the Engineer-in-Charge,
with a wooden guage before filling with cement mortar. The remaining 2/3rd depth of socket
shallbe packed with 1: 1 cement mortar. Fine sieved sand free from stones and pebbles shall be
used for jointing, The cement mortar shall be salidly rammed using caulking tool and hammer.
The outer face of joint shall be finished smooth, with 45° slope using cement. Pipe laid with
cement joints shall not be filled with water until lapse of twelve hours after leakage till after 36
hours have lapsed thereafter. The cement joints shall be cured with water after a period of 12
hours and curing of joints done for minimum 7 days by covering the joint with a thin gunny
cloth and watering,

315 Details of tar felt flashing grating fixing gola and khurra details shall be done as described
in the following clause -5.

3.2 laying and jointing ashestos cement rain water pipes and fittings :

Laying and jointing shall be done all as described in clause 3.1.1 to 3.1.4 of Specification for C1
pipes exept that holder bats shall weigh about 1to 11 kgs each. In AC pipes the arrangement of
fixing pipes with ears is not applicable since AC pipes are nat manufactured with ears. Fixing
with holder bats only will be applicable.

4. Gradient to be given in Roof and Laying Weathering Course :

4.1 Irrespective of top finish for weathering either tar felt treatment water proof plastering,
burnt clay flat terracing tiles or Mangalore tiles the protection against water penetration for the
raof finish is enhanced by efficient drainage of suriace water which shall be ensured by Engi-
neer-in-Charge by complying with the following guide lines.

4.2 The slope of the terrace with lime concrete and tife finish shall not be less than 1:60 and
the slope in the case of plain lime concrete finish shall not be less than 1:50,

4.3 The detalled Specifications for laying weathering course with lime concrete, tile finish and
tar felt laying in relevant civil work specifications shall be followed, But the follewing clauses
shall be ensured by Engineer-in-Charge with reference to proper roof drainage.

437 The minimum compacted thickness of brick bat coba in lime atall places of roof shall be
not less than 7.5 cms, In case the thickness is more than 10 cms each layer of brick bat coba shall
not be more than 10 to 12.5 cms.

432 lithe roof s flat the stope required for drainage in lime concrete layer shall be as per clause 4.2 But
the minimum compacted thickness of the concrete layer shall nowhere be less than 7.5 crms.

433 The brick bat coba in lime layer shall be kept wet upto the time of laying the tiles

4.34 RCCHlatslabs shall be tested and accepted by Engineer-in-Charge before providing wea-
ther proof course in the following manner; water shall be ponded to a depth of 75 mm to 150
mm for a penad of three days over the slab and checked for any leakage and dam pness below
the slab. Leakagesif any shall be attended and again the ponding of water repeated to check the
water tightness of slab before passing for providing weather proof course. (ref, CF's circular No.
CED/Q/18/243 dated 16-12-1975),

4.35 RCC flat slab shall be applied with bitumen 85/ 25 grade after testing as specified |n
clause 43.4 ar the rate of 1.5 Kg/sqm after cleaning the surface with wire brush etc,
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5. TarFelt Flashing Grating fixing details, Gola details and Khurra details for Rainwater Pipes :
5.1 Speriﬂ:ation"fnr tar felt treatment at outlets of rainwater down take pipe:
5.1.1 Preperation of surface:

The surfaces alround the rain water outlet shall be cleaned with wire brushes, cotton or gunny
cloth and properly dusted off all loose scales and shall be further cleaned with a piece of cloth
lightly soaked in kerosene oil over an area of 75 cm radius alround the mouth of the rainwater
down take pipe including grouting cracks if any with CM 1:4 slurry or blown type petroleum
bitumen of IS grade 85/25. The roof surface shall be absclutely dry before felt treatment is
begun. '

5.1.2 Trealment: Onthe prepared roof surface as detailed above, one primer coat of approved
bitumen primer. (SHALIKOT water bound emulsion or equivalent primer) has to be applied at
1.5 kgs/m?, The primer should be brought to site in its original packing and shall be opened and
used in the presence of the Engineer-in-Charge has time to satisfy himself regarding the quality
of bitumen primer actually used and given his permission te remove the same. (The above pro-
cedure shall be followed in case of hot bitumen 85,25 grade, specified for st and 3rd course of
tar felt flashing detailed here below).

The tarfelt flashing treatment shall be four course treatment fexcluding primer coat) consisting
first and third layer of hot bitumen of 15 grade 85/25 applied at 1.5 kg/m’ of the area, applied
uniformly aver already laid primer coat, without leaving any blank patches using bitumen heat-
ed to working temperature of 180°C as specified in 15:702, 2nd and 4th layer of self finished
bitumen felt type 3, grade - 1, conforming to 15:1322. Bitumen felts will be of size one meter
square and shall be placed one above the other at an angle such that the edges make 45°/135°
with each other. Care should be taken to see that bitumen binding materials is spread evenly
below the traiangular corners of the tarfelt at all round outer edges of the treated area. Each lay-
er of self finished felt shall be cut radiafly as shown in the sketch for tucking inside the rainw ater
pipe for a depth of approximately 5 cms as shown in the fig.4.2. The cuts in each layer of the tar-
felt shall be so adjusted such that the gaps inside the pipe after tucking to first layer are fully
covered by the top layer tucking. The pouring of bitumen shall be so regulated that the correct
quantity is spread uniformly over the surface. Excess bonding materials that gets squeezed out
atthe ends shall be levelled up. Each layer of the felt shall be asingle piece and no jointing of felt
shall be permitted. Fach course of felt shall be firmly bonded with hot bitumen. Streaks and trai-
lings of bitumen near edges of laps shall be levelled by heating the over lap with a blow lamp
and levelling down uneveness, Care shall be taken 1o see that the felt beyond the periphery of
the pipe is not damaged or cracked and will not have any curls. The overlaps 2nd and 4th course
of felt shall be made perfectly and properly sealed with blow lamp as specified above not to
admit/increase ingress of moisture. The entire treatment shall generally be attended as indicat-
ed in fig.4.2 and conforming to 15 1346 for tarielt flashing (weather proof course of brick bat
coba and clay tile laying etc, will be measured and paid seperately} 200 mm square cast iron
grating for 100 mm dia rainwater pipe and 250 mm square cast iron grating for 150 mm dia rain-
water pipe will be fixed at the top of weather proof course. While finishing the weather proof
course at the mouth of the rainwater pipe outlet, it shall be ensured that the brick bat coba at
the entrance have been eased and rounded off properly with a coat of 12 mm thick €M 1:3 for
easy flow of water into the rain water pipe.
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5.1.2.1 Measurement :

The measurement for tarfelt flashing shall be for each number of flashing for 100 mm dia RWP
and 150 mm dia RWP. The rate shall include all work and materials excluding Cl grating and
weather proof course which shall be measured under respective items.

51.3 Detailed specifications for Gola at junction of weather proof course with parapet :

51.37 Preperation and work :

A chase of 75 mm wide and 75 mm deep shall be cut in the parapet wall at the junction of wea-
ther proof concrete and parapet wall and it shall be filled with €C 1:2 -4 with a slope of 1 :0.73
and exposed surface of gola shall be plastered with €M 13 propery overlapping with the para-
pet plastering and weather proof course not less than 75 mm on both sides. The expansion
joints atevery 3.5 Mto 4.5 M length of gola shall be provided and filled with bitumen filler. The
bitumen filler shall be prepared by mixing bitumen and course sand in the ratio of 80:1:0.25
80 kgs of hot bitumen : 1 kg of cement :0.25 cum of course sandh

All wark shall be executed as per fig.no. 4.3.
51.3.2 Cwring: The finished work shall be cured for at least 7 days,

5.1.3.3 Measurements: The length of the finished gola shall be measured at its junction with
the wall face correct to a cm. No deduction shall be made in measurement for gaps for water
outlets.

5.1.3.4 Rate: The rates shall include labour and materiale involved in the operations described
above including bitumen filler in expansion joints. The rate includes all tuming and roundings at
all the comers and risers.

5.14 Detailed specifications for Khurras sequence of work and material :

5.1.4.1 The Khurras shall be constructed before the brick masonry work in parapet wall is taken
up and it shall be generally of size 45 cm = 45 cm size and shall be formed of cement concrete
Tidi4

542 Laying: APVC sheet/tarfelt 1rm x 1m shall be laid under the khurra using binding mate-
rials below and then cement concrete shall be laid over to a minimum thickness of 2 cm at the
outlet and 4 cms at the other three edges, uniformly sloping towards the outlet point. The top
suiface shall be lower than the level of the adjoining finished roof surface by not less than 70
mm for easy flow of water frem roof surface.

The concrete shall be laid to 60 ems x 53 cms size excluding parapet portion wall such that
there will be an offset minimum 75 mm on all three sides for plaster for khurra. The top surface
of the concrete shall be continued at the same slope throughtout the width of the wall, into the
outlel opening to ensure a water tight joint.

The khurra and the sides of the outlet shall then be rendered with 12 mm thick coat of cement
plaster 1:3. This shall be done when the concrete is still wet and shall be finished with a floating
coal of neat cement. The sides of the khumas and sides of the outlet opening shall be well
rounded. The size of the finished outlet opening shall be 10 cms/ 15 ¢m wide by 20 cm high or
as required for particular situation. Appropriate size of iron gratings shall be provided atthe aut-
let as a safe guard against choking of rainwater down take pipes,
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5.1.4.3 Measurement: Khurras shall be counted in number.

5.1.4.4 Rate: The rate for each completed khurra is inclusive of the cost of all materials and
labour involved in forming the khurras and outlet opening as described above excluding iron

grating.
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SECTION V
SPECIFICATION FOR CASTIRON
PRESSURE PIPES. (Cl1 PIPES)
LAYING, JOINTING AND TESTING.




SECTION —V
SPECIFICATION FOR LAYING OF CAST IRON FIPES

SCOPE:

This specification covers the methods of laying cast iron pipes below ground level for water
supply and drainage works, Specifications for laying castiron pipes for fire fighting systems are
fumnished seperately. The specifications includes (1) specification for pipes and fittings (2) earth
waork excavation anel preperation of pipe trench (3] laying (4) jointing (5) provision of ancher and
thrust blocks (61 hydraulic pressure testing of pipes {7) back filling the pipe trench (8) disinfection
of mains before commissioning and (9) restoration of road suraces.

1. Specification of Pipes:

Cast iron pipes to be used on waork shall conform to 15:1536-1976 for centrifugally cast (Spun)
iron pressure pipes and 15 ;1537 - 1976 for vertically cast iron pressure pipes and cast iron fit-
tings conforming to 15:1538- 1976, Centrifugally cast (Spun! iron pressure pipes of following
classes are available upto 750 mm dia.

; Manifactirer's Maximum test pressure after
SLNo.  Class of pipe. test pressure laying and jointing
1 Class L A 35 N/mm? 1.2 N/mm?
125 kgi/em?) 12 kgf/em?)
2 Class A 3.5 N/mm? 1.8 Nimm *
135 kgf/em? (18 kgf/cm?)
3, Class B 3.5 N/mm? 24 N/mm®
(35 kaf/om?) (24 kgf/em?)

1.1 Venically cast iron pressure pipes of following classes are available upto 1500 mm dia con-
forming te 15:1537 -1976.

Class of pipe a:u.mufat_'rurer's fb‘-ax‘imurr_l test pressure alter
est pressure laying & jointing
1. Class- A upto 600mm dia 2.0 N/mm’
20 kgf/em®
600 mm to 1000 mm 1.5 N/mm?
(15 kgi/cm?)
1000 mm to 1500 mm 1.0 N/mm? 2/3rd of manufacturers
110 kgi/cm?) test pressiire.
2. Class-B upto 600 mm dia 25 Nimm?
125 kgffem?
600 mm to 1000 mm 2.0 N/mm?
120 kgfsem?)
1000 mm to 1500 mm 1.5 Nfmm?
115 kgfsem™
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1.2 Pipes of appropriate class shall be used on work depending on the maximum working
pressure at field which will include static pressure or operating pressure whichever is maximum
plus pressure due to water hammer,

1.3 Satisfactory quality of pipes and fittings may be found by checking thickness of pipe, stan-
dard weight of pipes and careful examination for absence of cracks, blowholes etc.

1.4 Cl fittings: Cast iron fittings to be used on works shall conform to 15: 1538-1978.
1.5 Hydrostatic Test Pressure fior Fittings :

Table-| - Hydrostatic Test Pressure for fittings :

Nominal Diameter Test Pressure
Fittings without branches or with  Fittings with branches
branches not greater than half greater than half the
the principal diameter principal diameter
N7mm® (kgisem?) N/mm (kgffem?
Upto and including 300 mm 25 (25) 2.5 (25)
Over 300 mm upto and
including 600 mm 2.0 (20) ) 2,0{20)
Over BOO mm upto and
including 1500 1.5 (15} 10010

2. Earth Work Excavation & Preperation of Pipe Trench:

27 Alignment and Grade :

The proposed alignment and grade of pipeline has to be marked at site as per construction
drawing (but subject to such madifications as shall be ordered by the Engineer-in-Charge from
time to time ta meet the requirements of the works) with the help of sight rails made out of tim-
ber of ample size set at intervals of 15 Mtrs. and at all changes in levels and grades. Atleast four
sight rails shall be maintained at site at approved levels and the excatation to required depth
anly carried out using boning rod and sight rails. Any extra depth excavated than required depth
shall be filled in by cement concrete 1:4:8 at the cost of contractor,

2.2 When the pipeline is under a roadway, aminimum cover of 1.0misto be provided and for
ather places minimum cover shall be 900 mm. But it may be maodified to suit local conditions as
may be decided by the Engineer-in-Charge. The trench shall be provided with sharing by woo-
den planks and struts with timber scantlings wherever necessary to ensure safety of workmen
and pedestrains,

The discharge of the trench dewatering pumps shall be conveyed either to drainage channels or to
natural drains. The rate quoted by the contractor for excavation of trenches shall include the above.

23 Width of Trench :
(For water pipe laid at depth upto M)

Width of the trench at bottom between sides of trench shell be such as to provide not iess than

45



20cm clearance on either side of the pipe. Trenches shall be of such extra width, when required
as will permit the convenient placing of timber supports shoring and shuttering

2.4 Excavation of Deep Trenches for Water/Sewer Lines :

The following trench widths are proposed lor deep trenches for water supply and sewerage
works using Cl pipes.

a) Trenches upto depth of 90 crs, width of trenches = dia of pipe plus 40 cms, but minimum
width 1o be 55 cms.

b Trenches of depth exceeding 90 cms, and upto 2 Mir. width of trench = diameter of pape plus
40 ems, but minimum width to be 75 cms.

¢} Trenches exceeding 2M depth =

Width of trench shall be widened by allowing steps minimum of 50 cms, on either side after
every 2M depth from the bottom, so as to give virtual side slopes of 1/4 to 1. Where soil is soft,
loose or slushy, width of steps are to be suitably increased or the sides shored up a3 may be
necessary 1o prevent collapse of sides of trench and as directed by the Engmeer-in-Charge.

25 Socket Pits or Joint Pits to be Excavated in the Trench Bottom:

Additional 10 cm - 15 cm width shall be provided at positions of sockets and flanges to a length
of 30-40 cm for jointing to be made properly. Depths of pits at such places shall be 15 ¢ms - 30
cmis from the bottom of trench to permit making of joints at the bottom side ; excavation of joint
pits is necessary to ensure resting of pipe barrell evenly on the trench bed and to prevent rest-
ing of socket or llanges on trench bed. Figures 5.1 may be referred, fig. 5.1 also shows incorrect
method of laying and jainting without excavating socket pits and jointing, In this method aftes
the rench is refilled with earth there is likely hood of hollow space below the pipe andthe pipe
being subje:ted to bending due to weight of earth. Hence this kind of laying and jointing should
not be done: Fig.5.1 shows conect method of laying and jointing,

251 Before laying the pipe the bottom of the trench shall be properly timmed off to present
a plain surface and all irregularities shall be levelled. Where rock and large stones or boulders
are encountered, the trench shall be timmed to a depth of atleast B cm below the level at
which the bottom of the barrel of the pipe is to be laid, and filled to a like depth with broken
stone to pass through a sieve of 12.5 mm aperture size isee 15 : 2405 - 1963) and well rammed to
form a fair and clean bed for pipes. Jaint holes shall be excavated to such dimension which will
allow the joints to be conveniently and thoroughly made and fimshed.

2.6 Preparing Trench Bottom When Poor Soil/Unstable Soil is met with :

Where the bottam of trench is found ta consist of materials which is unstable to such a degree
that it cannot be removed and replaced with an approved material thoroughly compacted in
place te suppart the pipe properly a suitable foundation for the pipe with timber piles or other
materilas may be provided as directed by the Engineer - in - Charge. Fig.5.3 shows arrangement
of timber pile supports for C1 pipes in sandy soil saturated with ground water,

2.7 The bottom and sides of excavation shall be timmed to the required profile. The bottom
shall be watered and thoroughly compated using iron rammers,

28 Allwater which may get accummulatedin the trench under excavation during the progress
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of work, frorm whatever source shall be bailed or pumped out by the contractor. No separate
charge shall be paid towards this account.

29 Shorting, stiutting and timbering to excavation shall be provided, wherever required as
may be necessary to protect life and property on the work. In cases of deep trenches, trenches
having surcharge load due to adjoining structures, trenches having high seepage of water, conti-
nuous shoring and strutting may be provided as may be necessary to protect life of workmen

and property.
270 The rates for excavation shall also include the following :

i) Excavation in soil, murrum (soft or hard), sandy soil mixed with boulders, kanker, disintegrat-
ed rock and excavation of such other materials which are not dassified as hard rock upto
depths as specified. (Fxcavation in hard rock shall be measured and paid for separately).

i) Excavating trenches dressing sides and bottom.
iii} Clearing away all shrubs, roots etc,
iv} Bailing, pumping out or otherwise removing cleaning of site from water which may accu-
mulate in the excavation during the progress of work.
v} Setting out the work profile ete,
vi} Timbering to excavations where required.
vii) Removing surplus excavated materials to a lead specified and disposing off as directed by
the Engineer-in-Charge.
2.11 Excavation shall always be done in apen excavation, even if tunnelling is possible at cer-
tain portion unless otherwise ordered by the Engineer-in-Charge.

212 The excavated soil shall preferably be deposited on one side of the trench, leaving a
bench of about 0.50 m to facilitate the workers to move aleng the trench without any difficuley.
213 In places having vehicular traffic the excavated scil shall be dumped on the traffic side for
the pratection of the traffic from accidents. The other side of the trench may be used for placing
pipes and other accessories.

2.14 Stacking of Surface Materials for Re-Use:

All surface materials which in the opinion of the Engineer-in-Charge suitable for re-use in res-
toring the surface shall be stacked separate from the general excavated materials as directed by
the Engineer-in-Charge.

2.15 Stacking Excavated Materials :

All excavated materials shall be stacked in such a manner that it will not endanger the work or
workman or obstruct foot-paths, roads and drive-ways. Hydrants under pressure, surface boxes,
or other utility controls shall be left unobstructed and accessible until the work is completed.
Storm drains shall be kept free from excavated earth and natural water course shall not be ohs-
tructed, by the excavated earth.

216 Provision of Barricades, Danger Lights and Safety Provisions :
To protect persons from injury and to avoid damage to property adequate barricades, caution
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boards, red lanterns and guards as required shall be placed and maintained during the progress
of the construction work and until it is safe for trafiic to use the roadway. All material piles,
equipments and pipe which may serve as obstructions to traffic shall be enclosed by fences or
barricades and shall be protected by proper lights when the visibility is poor. The rules and
regulations of the local authorities in respect of safety provisions shall be observed.

217 Maintenance of Traffic:

The work shall be carried in such a manner not to cuase any interruption to traffic, and the
road/street may be closed in such a manner that it causes the least interruption to the traffic.

1.18 Protection of Property and Surface Structures :

No trees shrubbery, fences, poles and any other structures shall be removed unless their rema-
val is shewn specifically in the drawings or authorised by the Engineer-in-Charge when it is
necessary to cut trees and tree branches, such cutting shall be done with the express permis-
sion and under the supervision and direction of the Engineer-in- Charge.

2.19 Approval of Excavated Trench:

The excavated trench shall be got inspected by the Engineer-in-Charge to check the correct
grade, alignment, watering and compaction of trench bottom, preperation of trench with spe-
cial foundation where necessary and on approval by the Engineer-in-Charge laying of pipe
commenced,

3. laying:

The contractors shall take delivery of the pipes and fitings from the departmental stores, if stipu-
lated in schedule of quantity and schedule-A. for issue after Fully satisfying himself as to the
soundness and condition of the stores issued. The contractor shall be responsible thereafter for
the safe custady of the pipes and specials till the pipe line is laid, back filled and handed overto
the satisfaction of the Engineer-in-Charge. Surplus materials shall be returned to the stores of
supply at contractor’s expense,

3.1 Responsibility for Damage to Materials :
Any pipes or other articles which shall have been handed over to the contractor in goad condit-
tion and which thereafter shall be damaged before or after being placed in the work and before
being returned, to steres in case of surplus shall be paid for by the contractor at cost there of
market rate plus 15 % in excess of such rate.

3.2 Preventing Damages to Pipes and Fittings During Unloading:

While unloading, pipes shall not be thrown down from the trucks on hard roads, unloading
them on timber skids without a steadying rope and thus allowing the pipes to bump hard
against ane another should not be allowed. In order to avoid damage to the pipes and specially
to the spigot end, pipe should not be dragged along concrete and similar pavements with hard
surfaces.

3.3 Lowering of Pipes, Fitlings and Valves into Trenches:

Proper implements, tools and facilities satisfactory to the Engineer-in-Charge shall be provided
and used for the safe and convenient execution of wark, All pipes, fittings, valves and hydrants
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shall be carefully lowered into the trench, piece by piece, by means of derrick ropes or other
suitable tools or equipments, in such a manner not to cause any damage to the pipes and other
materials and protective coatings and linings, Under no circumstances shall pipe materials be
dropped or thrown into the trench. Pipes over 300 mm diameter shall be handled and lowered
into trenches with the help of chain pulley blocks. Tripod supports used for this purpose shall
be regularly checked to prevent all risks of accidents.

3.4 Detection of Cracks in Pipes:

The pipes and fittings shall be inspected for any visible cracks, blow holes and other defects.
Pipes can be rung with a light hammer preferably while suspended to detect cracks. Cracks can
be easily detected by smearing the outerside with chalk dust. In doubtiul cases presence of
crack can be ensured by pouring a little kerosene on the inside of the pipe at the suspected
spot ; if a crack is present the kerosene seeps through and shows on the outer surface.

341 If apipe is accidentally mis-handled it should be thoroughly inspected before laying and
ifused, be laid as the last pipe of test section where its removal, if necessary is neither expensive
nor tedious.

3.5 Cleaning Pipes and Fittings :

All lumps, blisters and excess coating materials shall be removed from the socket and spigot

end of each pipe and the outside of the spigot and the inside of the socket shall be wire-
brushed and wiped clean and dry and iree from oil and grease before the pipe is laid.

3.6 Closing the Ends of Pipe to Prevent Entry of Foreign Materials while Laying Pipe:

Every precaution shall be taken to prevent foreign materials from entering the pipe while it is
being placed in the line. If the pipe laying team cannet put the pipe into the trench and in place
without getting earth into it, the Engineer-in-Charge may require that before lowering the pipe
into the trench, a heavy, tightly woven canvas bag of suitable size shall be placed over each end
and left there until the connection is to be made to the adjacent pipe. During laying operations,
no debris, tools, glolhins or other materials shall be plag,cd inthe pipe. After Iaying andjo]nting
of areach is completed the two free ends shall be kept closed to prevent entry of foreign mate-
rials, redents and other animals.

3.7 Cutting of Pipe:

The cutting of pipe for inserting valves, fittings or closure pieces shall be done in a neat and
workman like manner without damage to the pipe 50 as to leave asmooth end at right angles to
the axis of the pipe. For this purpose use of a pipe cutter is recommended. Fipe cutting machine
is recommended for large pipes. When pipe cutting machine is not available for cutting pipes
for large diameters, the electric arc cutting method may be permitted using a carban or steel
electrode. Only qualified and experienced workmen shall be employed on this work. When the
pipe cutting machine is not available and the site conditions do not permit pipe cutting by
machines, the pipe can be cut using chisel. The flame cutting of pipe by means of an oxy-acety-
fene torch shall not be allowed.

38 Direction of Laying of Socket End :

On level ground, the socket ends should face the upstream. When the line runs uphill the
socket ends should face the upgrade.
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3.9 The permitted olerance for deflection may be as following :
For lead joints — 2140

For rubber joints — 80 mm to 300 mm — 3%

For rubber joints — 350 mm to 400 mm — 4°

For rubber joints — 450 mim to 750 mm — 3°

3.10 Pipelines Crossing Railway Line, National Highways — Highways:

The Engineer-in-Charge should consult the cancerned department before preparing plans and
specifications for this part of the work, and arrange to execute the wark either by Railway /High-
way department or under their supervision as specified by them.

3.11 Conditions Unsuitable for Laying of Pipe:

No pipe shall be laid when, in the opinion of the Engineer-in-Charge trench conditions are
unsuitable. .

3.12 Casing Pipes:

The water/sewer main or carfer pipe may be laidin a casing pipe when laid across corndars of
buildings, important high ways/railways etc, to facilitate removal and replacement of pipe
without resorting to excavation. The casing pipe should be 150 to 200 mm larger than the out-
sicle diameter of the cast iron pipe sockets to facilitate the carrier pipe to be pushed or pulled
through the completed casing pipe. Spacers should be placed around the carrier pipe to ensure
centering it within the casing pipe and to prevent damage during installation. Care miust be
exercised in order to avoid metal to metal contact. In order to avold transfer of earth and live
loads 1o the carrier pipe, the space between the carrier and casing pipe should be of sufficient
structural strength to withstand live loads and dead loads,

313 Clearance to Existing Pipes, Cable etc:

When crossing existing pipe lines, cables or other structures, alignment and grade shall be
adjusted as necessary, with the appraval of the Engineer-in-Charge to provide clearance as
required by state or local regulations or as deemed necessary by the Engineer-in-Charge to
prevent further damage or cantamination of either structure,

4. Jointing:

Jointing to socket and spigot pipes may be done with any one of the following methods.
1. Tyton oints with rubber ring joints.

2. Molten lead (under dry conditions) and lead wool joints.

3. Cement joinls.

4. Flanged joints,

4.1 Tyton Joinls :

411 Rubber Rings for Tyton loints:

The quality and composition of rabber ning te be used for tyton joints shall conform to 155382 -
1969,
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4.1.2 Making Tyton loints:

Joint using rubber gasket for spigot and socket pipes shall only be adopted when pipes cast with
spigot and sacket of modified design suitable for the purpose. Spigot of pipes and portion of
sockets engaging the bulb seating of rubber ring shall be scrubbed of all dirt, dust, loose scales,
etc, and wiped clean. A thin film of any approved lubircant shall be applied to the bulb seating
inside the socket. The rubber ring after wiping clean, shall be fixed and placed inside the socket
with the bulb towards back of the socket, ensuring that the groove in the ring is located on the
retaining head in the socket and retaining heel of the ring is firmly bedded in its seating. (Ref.
fig.5.5.. The chamferred portion of the spigot and the inside surface of gasket shall be lightly
smeared with a thin film of lubricant. Spigot of the pipe shall be aligned and carefully entered
into the socket until it makes contact with the rubber ring and the joint assembly completed by
forcing the spigot and past the rubber ring twhich is thus compressed; until the spigot reaches
bottom of the socket. If the spigot cannot be forced home with the use of reasonable force
the spigot shall be removed and the rubber ring in position, examined for any bulges or
displacement.

413 Forcing home the spigot shall be done by using appropriate tools and tackle suitable for
the purpose.

414 Spigots, in pipes to be used when rubber joints are adopted, shall have chamfered ends;
When itis found necessary to cuta pipe on site, the cut end shall be chamfered carefully remov-
ing burrs and sharp edges before using.

4.2 Molten Lead Joints:

Pig lead = pig lead for jointing purpose should conform to 1S:782-1978. Spun yamn used as
jointing material shall be of sterlized quality. It shall have been exposed to vapours of 40 per-
cent formaldehyde in air ight chamber tor three hours before using it in water main.

4.2.1 Making of Lead Joints:

The inteior of socket and spigot end are cleaned with a brush. The spigot end is inserted into the
socket till it tauches the bottom of the socket. Strands of twisted spun yarn of suitable thickness
shall be driven tightly in the annular gap between the socket and spigot till the spun yarn
touches the bottom of socket with, suitable yaming tool. Bits of spun yarn less than one circum-
ference of spigot end shall not be used. Yarn packing should resultin ensuring annular gap of
uniform thickness alround for pouring of lead to make the joints water tight. Clean hemp yarn
shall be used itarred hemp yarn shall be used only for sewerage works)

4,22 The approximate depth of yam packing and lead caulking for different diameters of C1
pipes are given below in table-l, Correct depth of yamn packing and thickness in each paint has
to be checked by means of a wooden guage by inserting it alround the annular gap (refer fig 5.2
wooden gauges with grooves to show the depth of yarn and lead caulking shall be prepared
with reference to table-l for each diameter of pipe).

4.23 Lead Wool Joints :
Joints are made with lead wool in place of molten lead whenitis impracticable or dangerous to
use molten lead for joints e_g. in cases such as inverted joints or in wet conditions or in excepti-

onal cases. Lead wool joints may be done only with the approval of Engineer-in-Charge. Lead
waool used shall have strings not less than 6 mm thick, and throughly caulked.
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Table~1

Dia of Total Depth of Depth of Approx.Qty,  Approx.Qty.
pipe in depth of yarn lead of yam jointing  of lead in
mm socket mm  caulking mm  caulking mm Kg/joint Kg/loint
80 &4 39 45 0.0 18
100 L] 43 43 018 22
125 9N 46 43 0.20 6
150 94 49 45 0.20 34
200 100 35 45 0.30 5.0
250 103 55 45 0.35 6.1
300 105 55 50 0.48 7.2
350 107 57 50 0.60 B4
440 110 i) 50 0.75 95

NOTE : + 20 % variation in quantities of lead and spun yam stated above can be permitted for a
single joint. Average consumption of lead per joint should be matching to the above standard
with a tolerance of 5 %. For overall reduction in quantity of lead used for a given number of
joints from the abave standard corresponding cost of lead shall be deducted from the bill of
contractor. Quantity of lead used in work shall be weighed. Lead removed while caulking at the
joint also be weighed and accounted for arriving at the net quantity of lead consumed for jointing,

Joints made with the lead wool shall comply with all the requirements specified for molten lead
joints unless otherwise indicated, the quantity of lead wool and spun yam for each joint shall be
as under. (Use of less quantities of lead wool and spun yarn upto the extent of 5 percent may be
allowed with porportional adjustment in rates).

Table-1l
Mominal dia of pipes Lead wool required per Spun yarn requirement
in mm joint in Kg. for joints in Kg.
80 085 0.10
100 095 015
150 1.60 0.25
250 305 0.55
300 3.80 0.70

4.2.4 Heating and Pouring of Lead :

Lead shall be heated in a melting pot kept in easy reach of the joint to be poured so that the
molten metal will not get chilled in being carried from the melting pot to the joint.

Preperation of Clay Mould for Pouring Lead Joint :

Mauld for pouring lead joints shall be prepared using well kneaded clay, using a thick rope of size
little larger than the annular groove. The rope is damped with water and watery clay and shall be
wound around the edge of the spigot end snugly fitting around the annular gap in between spi-
got end and socket face and the clay is flashed around to form the mould. The way for pouring
lead in the mould shall be formed by carefully with drawing the rope without dislodging the
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clay mould. A pouring lip shafl be formed in the clay mould for pouring the lead.

When the molten lead is stirred it will show a rapid change of colour. Before pouring all scum
shall be removed. Fach joint shall be made with one continous pour, filling the entire joint space
with solid lead. After few minutes of coaling clay mould can be removed and the continuity of
lead poured examined. Spongy or imperfectly filled joints shall be removed and repoured.

43 Cement Joint:
Cement joints are used for cast iron sewers under low pressure {upto 30 M head) whenever so
specified. The quality of cement to be used for jointing shall conform to 15:456—1978.

431 Making Cement Joints:

Cement jointing shall be done only if it is specifically provided for in the schedule of work or in
drawing. The annular gap between the spigot and socket shall be first packed with strands of
spun yarn (tarred spun yarn for sewers) to 1/3rd depth. One piece of strand soaked in cement
paste shall be wound round and packed with caulking tool and hammer. When one single
length of strand of spun yarn is not used suitable over laps of yam shall be provided. The
remaining 2/3rd depth of socket shall be packed with CM 1:1. Fine sieved sand free from
stones and pebbles shall be used for jointing. The cement mortar shall be solidly rammed using
caulking tool and hammer. The outer face of joint shall be finished smooth with 45 slope using
cement. Pipe laid with cement joints shall not be filled with water until a lapse of twelve haurs
after the last joint. It shali not be subjected to hydrostatic pressure, inspected and tested for
leakage till at least 36 hours have lapsed thereafter. Six or more lengths of pipe shall be laid in
place, ahead of each joint before finishing the joint. The cement joints may be cured with water
after a periof of 12 hours and curing of joints done for minimum 7 days by covering the joint
with a thin layer of earth and watering,

4.4 Flanged Joints:

Cast iron pipes may also be jointed by means of flanges cast an or with cast iron screwed
flanges.

4.4.1 The joining materials used between flanges of pipes shall be compressed fibre board or
rubber conforming to 15:638—1979 of thickness between 1.5 mm to 3 mm. The fibre board
shall be impregnated with chemically natural mineral oil and shall have a smooth and hard sur-
face. Its weight per M shall be not less than 112g/mm thickness.

4.4.2 Fach bolt should be tightened a little at a time taking care to tighten diametrically oppo-
site bolts altematively. The practice of fully tightening the balts one after another is highly un-
desirable.

5. Usage of Anchor and Thrust Blocks in Pipelines:

Pressure mains need anchorages at dead ends and bends, as appreciable thrust occur which
tend to cause 'Draw’ and even complete “Blow-out’ of joints. Where the thrust is appreciable,
concrete blocks should be installed at all points where movement may occur. To ensure
anchorage, flanged pipes are preferred for over ground mains but socket and spigot pipes could
also be used by external clamps. The anchor blocks/thrust blocks should be designed as per 1S
5330-1969.

5.1 Suitable anchorages shall be provided to resist the tendency of the pipes to pull apart ;
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a) At bends or other points of unbalanced pressure, or

b) When they are laid on steep gradients and the resistance of their joines fa longitudi nal ishear-
ing! stresses is either exceeded or inadequate. They are also used to restrain of direct and
expansion and contraction of rigidly joined pipes under the influence of temperature
changes. Provision of anchor blocks though not shown in drawings are to be provided as war-
ranted due to site conditions at all salient places, as per directions of Engineer-in-Charge.

5.2 ltisadvisable to avoid sharp bends above 45° and in soft ground it is better not to puttwo
hends together but to separate them by atleast a length of straight pipe. i the pressures are high
enough to move it and sleeve joints are being used, the joints of the bends and on twa pipes
gither side of them should be fully welded inside and outside, and the trench, refilled with con-
crete to 150 mm above these pipes and bends, Pipes laid on steep inclines should be anchored
artransverse blocks or ather precautions taken to prevent slippage and measures Lo over-come
unbalanced pressure provided.

53 Spacing of Transverse anchars for steeply inclined pipelines:

Cradient Spacing
1in 2 and steeper 5.5 mts
below 1in2t01in4 11.0 mis
below 1in4tw 1in 5 165 mits
below Tin5to1iné 220 mts
flatter than 1 in 6 Not wsually required.

Anchor blocks to resist horizontal thrust, vertical thrust and gradient thrust for burted mains are
illustrated in fig. 54, Wis. of such anchor blocks have ta be worked out for the actual pressure
head of water as per 15:5330-1969.

6. Hydrostatic Testing of CI Pipes Laid and Jointed :

Types of Tests:

Afteranew pipe has been laid and jointed it shall be subjected to the following pressure tests
6.1 Pressure test ata pressure to be speciiied by the Engineer-in-Charge. Pipe and joints shall
be absolutely water tight under the tesL

6.1.1 leakage test (1o be conducted after the satisfactory completion of the pressure testiata
pressure to be specified by the Engineer-in-Charge for a duration of two hours.

6.2 Where any section of a main is provided with cancrete thrust blocks oranchoragein accor-
dance with para-3, the pressure test shallnot be made until atleast five days have elapsed after
the contrete was cast. If rapid hardening cement has been used in these blocks or anchorage,
the test shall not be made until atleast two days have elapsed.

63 Partial Back-Filling of Pipe Trench Before Testing:

Before testing, the trench shall be partially back-filled except at the joints in accordance with
provision of clause-7.

6.4 Procedure for Pressure Test:

Testing of pressure pipes - The field test pressure to be imposed should be not less than the
greatest of the following:
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i) 1% limes the maximum sustained operating pressure.
il 1% times the maximum pipeline static pressure.

i) Sum of the maximum sustained operating pressure of the maximum pipeline static pressure
and the maximum calculated surge pressure subject to a maximum equal to the works test
pressure for any pipes and fittings incorporated in the pipe line.

ivi The minimum test pressure in any case be not less than 10 kgicm®,

65 If the pressure measurements are not made at the lowest point of the section, an
allowance should be made for the static head between the lowest point, and the point of mea-
surement o ensure, that the maximum pressure is not exceeded at the lowest point. If a drop in
pressure occurs, the quantity of water added in order to re-establish the test pressure should be
carefully measured. This should not exceed 0.1 litre per mm of pipe dia per km of pipe line per
day for each 30 meters head of pressure applied. The field test pressure shall be conducted for
the maximum pressure as stipulated in para 6.4 above for a duration of four hours.

6.6 Pressurization:

Each valved section of pipe shall be filled with water slowly and the specified test pressure,
based on the elevation of lowest point of linear section under test and correct to the elevation
of the test gauge, shall be applied by means of a pump connecied te the pipe inaman ner satis-
factory to the Engineer-in-Charge,

6.7 Examination Under Pressure:

All exposed pipes, fittings, valves, hydrants and joints should be careiully examined during the
open trench test. When the joints are made with lead, all such joints showing visible leaks shall
be recaulked until tight. When the joints are made with cement and show seepage or slight
leakage, such joints shali be cut out and repiaced as directed by the Engineer-in-Charge, Any
cracked or defective pipes, fittings, valves or hydrants discovered in consequence of this pres-
sure test shall be removed and replaced by sound materials and the test shall be repeated until
it is satisfactory to the Engineer-in-Charge.

The final pressure test duration shall be atleast ane hour. Examination under pressure and pas-

sing of the test shall be done by the Engineer-in-Charge for all tests and only when Engineer-in-
Charge is not available by any other Engineer specifically authorised by the Engineer-in- Charge.

68 Procedure for Leakage Test:

Aleakage test shall be conducted cancurrently with the pressure test. Leakage is defined as the
quantity of water to be supplied inte the newly laid pipe, or any valved section thereof within
0,035 N/mm? or0.35 kgi/cm’, of the specified leakage test pressure after the air in the pipeline
has been expelled and the pipe has been filled with water fin case of test pressure 10 kgf/cm’
the leakage test pressure will be 3.5 kgf/cm?).

6.9 No pipe installation shall be accepted until the leakage is less than the number of cm®/h as
determined by the formula:
ql=NP D/33

where gl —the allowable leakage in cm’/n, N = number of joints in the length of the pipeline,
D= Diameter in mm, and P — the average test pressure during the leakage test in kg/cm?.
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6.10 Variation from Permissible Leakage:

Should any test of pipe laid disclose leakage greater than the specified in clause 6.9 the defec-
tive joints shall be repaired until the leakage is within the specified aliowance.

7. Back Filling of Trench:

7.1 Forthe purpose of back-filing, the depth of the trench shall be considered as divided into
the following three zones from the battom of the trench to its top, for the purpose of refill mate-
rials to be usecl

ZONE ‘A - From the bottom of the trench to the level of the centre line of the pipe.

ZONE ‘B’ - From the level of the centre line of the pipe to a level 30 cm above the top of the
pipe. and
FOME 'C’ - From & level 30 cm above the top of the pipe to the top of the trench.

7.2 Back Fill Materials :

All back fill materials shall be free from cinders, ashes, slag, refuse, rubbish, vegetable or organic
materials, lumpy or frozen materials, boulders, rocks or stone or other material which in the opi-
nian of the Engineer-in-Charge, is unsuitable or deleterious. fine excavated earth which shall
pass through a sieve of aperure size 20 mm can be used for filling in zones A and B. However,
material containing stones upto 20 mm as their greatest dimension may be used in zone C only
uniess otherwise specified by the Engineer-in-Charge. Where excavated material is considered
by the Engineer-in-Charge not suitable for back filling, clean river sand shall be used for the
same.

7.21 Back Fill Sand :

River sand used for back iill shall be a natural sand complying with para 7.1 graded from fine to
course. The total weight of clay in it shall not exceed 10 percent. All matenials shall pass through
a sieve of aperture size 20 mm (15 : 2405 - 1980) and not mare than 3 percent shall remain on |5
sieve of aperture size 6.30 mm.

7.3 Back-Fill Gravel:

Cravel used for back fill shall be natural gravel, complying with para 7.2 and having durable par-
ticles graded from fine to coarse In a reasonably uniform combination with no boulders or
stone larger than 50 mm in size. It shall not contain excessive amount of loam and clay and not
mofe than 15 percent shall remain on a sieve of aperture size 75 micran.

7.4 Back filling in zone A shall be done by hand with fine excavated material or river sand, fine
gravel or other approved materials placed in layers of 8 ¢m and compacted by tamping. The
back filling material shall be deposited in the trench for its full width of each side of the pipe, fit-
tings and appurtenances simultaneously.

7.5 Back filling in zone B using fine excavated matenal shall be done by hand or approved
mechanical methods using the fine excavated material special care being taken to tamping and
to avoid injuring or moving the pipe. If excavated material is not suitable the type of backfill
material to be used and the method of placing and consolidating shall be prescribed by the
Engineer-in-Charge to suit individual locations,

7.6 Back filling in zone C shall be done by hand or approved mechanical methods and well
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compacted. Excavated eaith having stones of size not exceeding 20 cm can be used for Zone C.
If the excavated earth is unsuitable for back fill the filling matesial shall be specified by Engineer-
in-Charge,

7.7 Backifill with Excavated Materials :

Where the excavation is made through permanent pavements, curbs, paved foot paths, or
where such structures are undercut by the excavation, the entire back fill to the sub-grade of the
structures shall be made with sand or cement concrete in accordance with para 7.2.1. The
method of placing and consolidating the back fill material shall be prescribed by the Engineer-
in-Charge,

7.8 Concrete Slabs over Pipes:

When pipes are laid under roads and pavements subjected to heavy traffic loads, the trenches
may be covered with rinforced concrete slabs of suitable dimension, supported on edges to
relieve the load on pipes to the adjoining earth,

8. Disinfection of Mains before Commissioning :
8.1 General:

Pipe lines laid for transmission of water for drinking purposes shall be disinfected before
COMMmISsioning.

8.2 Initial Flushing:
The main shall be Hushed prios to disinfection. The flushing velodity shall be not less than 0.75 mi/s,
Care should be taken to prevent contamination entering the pipe line during laying operations,

B.3 Chlorination :

As a disinfectant, liquid chlorine should be used anly when suitable equipment is available and
anly under the direct supervision of a person familiar with its use.

8.4 For out of way places and where equipment for injecting liquid chlorine is not available,
the main may be disintected by using chlorinated lime, calcium or sodium hypochlorite. A
solution in which the concentration of chlorine is 50 mg should be prepared by mixing the che-
mical in water and then fed into the pipe line. Chlorine aplication shall continue until the entire
section of the main to be treated is filled with chlorine solution, The chlorinated water shall be
retained in the main for atleast 24 hours during which time all valves hydrants, etc. attached to
the pipe line may be operated to disinfect the appurtenances. If at the end of 24 hours period
the residual concentration of chiorine is less than 10 mg of chlorine, the operation shall be
repeated.

85 Final Flushing :

After the retention petiod is over, the heavily chlorinated water shall be flushed from the main
and clean water introduced until the chlorine concentration in the water leaving the main is not
higher than the generally prevailing chlorine concentration in the system. Residual chlonine
tests shall be earried out throughout the test period. The highly chlorinated water shall be dis-
charged at such places and in such a manner as not to cause any damage to life and property on
the down stream of the point of discharge.
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8.6 Bacteriological Tests:

Aifter final flushing and before the water main is commissioned, samples shall be collected from
the end of the pipe line and tested for bacteriological quality and shall ensure the absence of
coliform organisms,

8.7 Communications :

During all phases of cleaning, testing, disinfecting flushing, and commissioning, reliable com-
munication system between the field staff at bath ends and in between the section of the pipe
line being disinfected should be established. Highchlorinated water used for disinfection
should be prevented from being supplied to any consumer and necessary precautions shall be
taken in this regard.

9. Removal, Restoration of Paved Foot Paths and Roads after Laying of Pipe and Back Fillings
of Trenches:

4.1 The width of pavements and read surfaces remaoved along the normal trench for the ins-
tallation of the pipe shall not exceed the width of the trench specified by more than 15 cm on
each sideof the trench. The width and lengths of the area of pavement removed for the installa-
tion of gate valves, specials, manholes or other structure shall not exceed the maximum linear
dimensions of such structures by more than 15 cms on each side. Wherever, in the opinion of
the Engineer-in-Charge existing conditions make it necessary to remove adelitional pavement it
shall be removed as directed by the Engineer-in-Charge.

9.2 Replacement of Pavement and Structures:

All pavements, paved foot-paths, curbing gutters, shrubbery, fences, polars or other property
and surface structure removed, or disturbed as a part of the work shall be restored to a condi-
tien equal to that befare the work began, furnishing ail labour and materials incidental thereto,
In restoring the pavements, sound granite blocks, sound brick or asphalt paving blocks as may
be necessary as directed by Engineer-in-Charge, may be reused, No permanent pavement shall
be restored unless and until, in the opinion of the Engineer-in-Charge, the condition of the back
fill is such as to properly suport the pavement.

9.3 Site Cleaning on Completion of Work

All surplus pipes and fittings, valves etc, and all tools and temporary structures shall be
removed from the site as directed by the Fngineer-in-Charge. All dirt rubbish and excess carth
fram the excavation shall be removed and transported and disposed at a suitable place as
directed by Fngineerin-Charge and the construction site left clean to the satisfaction of the
Engineer-in-Charge.
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SECTION VI
SPECIFICATIONS FOR ASBESTOS CEMENT
PRESSURE PIPES. (AC PRESSURE PIPES)
LAYING, JOINTING AND TESTING.
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SECTION — V1
ASBESTOS CEMENT PRESSURE PIPES (AC PRESSURE PIPES)

1. Supply of Pipes:
Asbestos Cement Pressure pipes shall conform to 15: 1592-1970.

Compaosition :

Asbestos cement pressure pipes and couplings shall be made from a thorough and homogene-
ous mixture of ordinary and rapid hardening portland cement conforming to 15:269-1967,
portland blast jumnace slag cement conformingto 15 : 455 - 1967 or portland - pozzolana cement
conforming to 15:1489-1967 and asbestos fibre. Addition of silica is also permissible.

Classification :
The pipes shall be classified with respect to the hydraulic test pressure and the hydraulic work-
ing pressure shall normally be not more than 50 percent of the pressure defining the class.

Table -1
ic . . M
Class of Pipes ;:::’;::;I;T;: pzmim Held Worf:ng
Test Pressure

manufacturer pressure
Class 5 5 kgf/cm? 3.75 kgirem? 2.5 kgi/em?
Class 10 10 kgf/cm? 7.50 kgf/em? 5.0 kgi/em?
Class 15 15 kgf/cm® 11.25 kgf/cm?® 7.5 kgf/em?
Class 20 20 kgi/cm? 1500 kgffem?® 10,0 kgi/em?
Class 25 25 kgf/cm? 1875 kgf/lem® 125 kgi/em?

1.1 The nominal length shall be 3m or 4m for pipes of nominal diameters of 100 mm or less
and 4 m for pipes of nominal diameters greater than 100 mm.

1.2 Wall thickness of pipes shall be as per Table-2.15:1592 - 1970 for diameter 80 to 200 mm
for classes 5, 10, 15 and for other classes and sizes are to be as per relevant 15 specifications.
Table - 2
Dimensians of Asbestos Cement Pressure Pipes.

<1 No ~ Nominal Diameter wall thickness in mm
. Kmtemal diamebes) mm Class 5 Class 10 Class 15
1 80 9.75 975 9.75
2. 100 100 100 10.0
3 125 10.0 100 1.0
4, 150 10.5 10.5 120
5. 200 105 125 15.5
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1.3 Tolerance shall be as per 15:1592-1970. All internal surface of the pipes should be regular
and smooth, since the pipes are laid with water tight jointing rings, the rest of the pipes where
the rings are located should satisiy the tolerance of the external diameter set out for length,
appropriate to the type of joint adopted and should be free fram any local irregularity which
could affect the water tightness.

1.4 The shape of the finished ends should be as fixed by the manufacturer to suit the type of
joint specified in the schedule,

15 Two types of joints are normally provided with asbestos cement pressure pipes and they
are

a) Asbestos cement couplings with rubber sealing rings, and

b) Cast iron detachable joints with nubber sealing rings and bolts and nuts.

14 Castiron of the cast iron detachable joints shall conform te 15:5531-1979. The cast iron
detachable jeints shall be suitably protected by a bituminous coating,

1.7 Rubhber rings used in jointing shall comply with the requirements of 15:5382-1969. The
rubber shall be free from extractable substances which impart taste smell or toxicity to water.
The rings shall be homogeneous, free from porosity, grit, excessive blooms, blisters or ather
visible surface imperfections. The fin or flash shall be reduced as much as possible and in any
case the thickness of it shall not exceed 0.4 mm and the width 0.8 mm.

1.7.1 Stretch test:

Stretch gaskets till the circumference is increased by 50 % then the surface shall be smooth, free
from pitting cracks, blisters, air marks and any other imperfectians.

Sealing rings shall not absorb more than 10 % of water.

1.7.2 Marking:

Each scaling ring shall be marked indeibly with:

a) Manufacturer's name or trade mark if any

b} The month and year of manufacture,

¢ The type followed by a word such as GAS or WATER or SEWERS with 151 mark.

1.6 The assembled joints shall be flexible and capable of withstanding the specified hydraulic
pressure of pipes on which they are to be used, when the pipes are set at the maximum permis-
sible angular deviation indicated by the manufacturer/supplier of pipes.

1.9 Al cast iron fittings/specials shall be plain ended conforming to the requirements of
15:5531-1969.

1.10 Manufacturer's Certificate :

The supplier/contractor shall satisfy himself that the pipes suitable to the types of jointing spe-
cified and conform to the requirements of I5:1592 and if required shall furnish a cerificate to
this effect to the Department/ Engineer-in-Charge or his representative clearly stating the class
of the pipe.

1.11 Marking:

The pipes shall be legibly and indelibly marked with the following information.
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— manufacturer’s name,

= tracke mark it amy,

— Date of manufacture,

~ Mominal diameter and

— Class of pipe.

Lach pipe may also be marked with 151 certification of pipe.

2. Receipl, Transport and Custody of Materials :

The cantractor shall take delivery of the pipes, spedals, saddle pieces and detachable jaints,
couplings etc, from the departmental stores after fully satisfying himself as to the soundness
and candition of the stores issued.

The contractor shall be responsible thereafter for the safe custody of the pipes and other mate-
rials till the pipe line is laid, tested back filled and handed over to the Engineer-in-Charge. Sur-
plus materials if drawn by the contractor shall be returned in sound condition to the depart-
mental stores at the expense of the contractor

2.1 Responsibility and Damage to the Materials lssued :

Any pipe orather articles, which shall have been handed over (o the contractor in good condi-
tion and which theréafter shall be damaged before, when or after being placedin the work and
before being retumed to stores in case of surplus shall be paid for by the contractor at the
departmental 1ssue rate or market rate whichever s higher plus 15 % In excess of such rate,

2.2 Cleaning and Examining of Pipes and Materials at Site;

tach pipe before lowering into the trench must be carefully examined for defects such as
cracks, chipped ends, crushing of the sides ete, Defective pipes must be removed and placed
away from trenches, The pipes to be laidin trench must be clean inside, After a day's faying work
is campleted, the ends of the pipe line must be closed so that no foreign materials can enter and
no animals take refuge inside.

Different parts of the jomts will have to be laid near the pipe ends and must also be checked and
cleaned. The bolts and nuts of Cl detachable joints should be loosened and then tightened by
hand after cleaning them. Rubber rings must be kept in the shade till they are needed,

1. Storage of Pipes and Accessories at Site of Works :

a] To avoid any costly manipulation of handling, the pipes shall be unloaded where they are
required, if the trenched are ready to receive them, Unioading (except where mechanical
handiing facility are available) - pipes weighing upto 60 kgs. shall be handled by two persons
by hand-passing. Heavier pipes shall be unloaded tfrom the lorry or wagon by holding them in
loops, formed with ropes and sliding over planks shall not be steeper than 45% The planks
shall be sufficiently strong and two ropes shall be used ta roll the pipes down the planks. The
ropes should be tied on the side opposite the unloading. Only one pipe shall be unloaded at
a hime.

b1 The pipes shall not be thrown down irom the carriers or be dragged or ralled along hard sur-
faces.
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¢} The pipes shall be checked for any visible damage such as broken edges, cracking or spalling
of pipe while unloading and shall be sorted out for reclamation. Any pipe which shows suffic-
ient damage to preclude it from being used shall be discarded.

3.2 Storing :

a) Fach stack shall contain only pipes of same class and size, with consignment or batch number
marked on it with particulars of suppliers.

b Storage shall be done on firm level and clean ground and wedges shall be provided at the
bottom layer to keep the stack stable.

) The stack shall be in pyramid shape or the pipes laid lengthwise and crosswise in alternate
layers. The pyramid stack is advisable i smaller diameter pipes for converting space in stor-
ing them. The height of the stack shall not be more than 1.5 m.

dl Cast iron detachable joints and fittings shall be stacked under cover and separated from the
ashestos cement pipes and fittings.
e} Rubber rings shall be kept clean, free from grease, oil, heat and light.

33 Cutting of Pipes:

a) Cutting of pipes may be necessary when pipes are to be laid in lengths shorter than the stan-
dard lengths supplied such as while salvaging the pipes with damaged ends or while replac-
ing cast iron accessories like tees, bends, ete, al required positions in the pipelines. In such
cases it may also be necessary to reduce the cut ends of rasps to suit the inner diameter of
central collar. The cutting of pipes shall be done as detailed in para (b} below.

bl A line shall be marked around the pipe with a chalk piece at the point where the cut is
required to be made. The line shall be so marked that the cut is truly at right angle to the lon-
gitudinal axis of the pipe. The pipe shall be properly held on two parallel rafters nailed to
cross beams, taking care that the portion to be cut does not overhang and the cut mark is in
between the two rafters. The pipe shall be neatly cut at the chalk mark with carpenter’s new
saw or hack-saw having a long blade, by slowly rotating the pipe around its longitudinal axis
50 as to have the uncut portion on top for cutting. Cutting of the pipe at the overhang should
be avoided as it is dangerous as an overhanging end is liable to tear off due to its weight
before the cut is completed.

4. Earth Work Excavation of Trenches for Laying Pipes:

a) The trenches shall be so dug that the pipes can be laid to the required alignment level and at
required depth.

b) Width - The width of the trench above pipe level shall be as small as possible but shall pro-
vide sufficient working space necessary for jointing the pipes. The trench width shall be such
as to provide a space of 300 mm on either side of the pipe.

¢) Depth-The pipes shall have a minimum soil cover of 750 mm when laid unider foot paths
and side walks, 900 mm when laid under roads with light traffic or under cultivated soils and
1.25 m when laid under roads with heavy traffic. When the soil has a poor bearing capacity
and is subject to heavy traffic, the pipe shall be laid on a concrete craddle. An extra trench
depth of 100 mm shall be provided for each jointing pit. Cover shall be measured from top of
pipe to the surface of the natural ground.
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d) The excavation of the trenches shall be so carried out that the digging of the trenches does
not get far ahead (not more than 200 m) of the laying operations. By doing this, the risk of fal-
ling of sides and flooding of trenches can be avoided.

e) lithe trench battom is extremely hard or racky or loose stony soil, the trench should be exca-
vated at least 150 mm below the trench grade. Rocks, stone or other hard substances from
the bottom of the trench shall be removed and the trench brought back to the required grade
by filling with selected fine earth or sand (or fine murrum if fine soil or sand is not available
locally) and compacted so as to provide a smooth bedding for the pipe. Where excavation
requires blasting operation it shall be ensured that no pipes have been stacked in the vicinity
or completed pipe line in the vicinity have already been covered before starting of blasting
operation ; this is necesary to prevent damage to the exposed pipes in the vicinity by falling
stones as a result of blasting,

Roots of trees within a distance of about 0.5 m from the side of the pipeline shall be removed
or killed.

Paragraphs 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 210, 2.11,2.12, 2.13, 2.14, 2.15, 2,16, 2.17, .18, under
earth work excavation and preperation of trenches of specifications for laying castiron pipes
shall be complied with.

L.

-

} The bed of the trench shall be excavated to the pipe grades so that uniform support is
assured for the full length of the pipe and to ensure the same joint pits may be excavated of
suitable dimensions (50 cm long = 30 cm depth.

5. Laying:

al The pipes shall be lowered into the trenches either by hand passing or by means of two
ropes. One end of each rope shall be tied to a wooden or steel peg driven into the ground
and the other end shall be held by men which when slowly released will lower the pipe into
the trench.

b} The pipes shall rest continuously on the bottom of the trench. The pipes shall not rest on
lumps of earth or on the joints. Four metre long woaden templates may be used to check the
level of the bed. Clearance of approximately 100 mm in depth and width equal to length of
the collar plus 30 mm on both sides shall be provided at the jaint which shall be refilled from
sides after the joint is made using fine excavated earth or find sand.

¢) In unsuitable soil/soils, such as soft soils and dry lumpy soils it shali be checked
whether the soils can support the pipelines and if required suitable foundation shall
be provided.

d) Some clay soils {for example black cotton soil) are drastically affected by extremes of satura-
tion and dryness. In t'hangingfrum!otallysaturamd to a completely dry condition, these soils
are subjected to extraordinary shrinkage. This shrinkage is usually seen in the form of wide
and deep cracks in the earth surface and may resultin damages to underground structures,
including pipe materials. The clay forms a tight gripping bond with the pipe, subjecting it 1o
excessive stresses as the clay shrinks. In such areas, the Engineer-in-Charge should establish
whether the condition exists to a degree justifying special precautions. It is recommended
that in such cases an envelope of a minimum 100 mm of tamped sand shall be made around
the pipe line to aveoid any bonding.

72



e} In places where rock is encountered, cushion of fine earth or sand shall be provided for a
depth of 150 mm by excavating extra depth of the trench, if necessary, and the pipes laid
over the cushion. Where the gradient of the bed slopes is more than 30%it may be necessary
to anchor a few pipes against their sliding downwards.

6. Jointing:
al Before commencing joints, the pipes shall be cleaned ; the joints and the ends of the pipe
shall be cleaned, preferably with a hard wire brush to remove loose particles.

b} Cast lron Detachable joints - The joints shall consist of a central collar, two rubber rings, two
flanges of cast iron and the required number of bolts and nuts.

One ilange and rubber ring shail be placed on end of the pipe already laid, and the atherflange,
ring and central collar shall be slipped on to the pipe to be assembled.

The rubber ring shall be kept positioned at half the collar width less 2.5 mm from the end of the
pipe already laid. A site guage is Lo be used for convenience of making correct placement of
rubber ring,

The other pipe shall be brought nearer leaving a gap of 5 mm between the two pipe ends. This
gap will facilitate manouvering of deflection at joints after assembly and will take care of an
expansion in the pipeline.

The collar shall be slided to sit square around the rubber ring on pipe 1 and thenthe rubberring
shall be rolled on pipe 2 to sit around the collar.

The flanges shall be moved on both ends to enclose rubber rings. The fastening bolts shall be
inserted through the holes of the flanges and the baolts shall be tightened alternatively and even-
Iy for proper sitting of the joint.

¢} Asbestos Cement Coupling {(Hydrotite Joint):

This joint shall consist of three rubber rings and an asbestos cement coupling machine on the
inside.

The rubber rings shall be sealed in their respective grooves, after cleaning the coupling and rub-
ber rings. The machined ends of the pipe and end rings in the coupling shall be suitably lubricat-
ed with a soft soap selution or other lubricant which is not detrimental to rubber rings or drink-
ing water, Then the assembly shall be made by pushing with a crow-bar or using a pipe puller.
The joints shall be made by keepingthe pipes in one line. Any permissible deflection at the joint
shall be made after completion of the joint anly. The amount of deflection and the radius of cur-
vature by successive deflection shall be as given in Table.

Wherever necessary change over from cast iron pipe to asbestos cement pipes and vice versa
shall be done with the help of suitable adaptors.

7. Thrust Blocks:

a) Thrust blocks are required to transfer the resulting hydraulic thrust from the fitting or pipe on
to a larger load bearing scil section.

b) Thrust blocks shall be installed whenever there is a change in the direction of the pipeline,
size of the pipeline or when the pipelines end at a dead end. If necessary thrust blocks may
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Table — 2
Deflection and Radius of Curvature

Desplacement 0 in mm for Radius R of Curvature for
Angle of Pipe Length Pipe Length
Liefiection Tm Im Im 4m Tm 2m Im 4am
g b 20 35 50 70 il ] 120 180 240
bl s 70 100 135 30 ] 90 120
3e 50 100 150 200 0 40 ] 0]
4 70 135 200 270 15 n 45 B0
5o 85 170 250 335 12 29 36 48

be constructed at valves also. Thrust blocks shallbe constructed taking into account the pipe
size, water pressure, type of fitting, gravity component, when laid on slopes and the type of
soil. The location of thrust blocks for various types of fittings is given in Rg.5.4. under C.1
Pipes.
When a fitting is used to make a vertical bend, it shall be anchored to a concrete thrust block
designed ta have ennugh weightto resist the upward and outward thrust. Similarly atjoints, dei-
lected in vertical plane, it shall be ensured thal the weight of the pipe, the water in the pipe and
the weight of the soil aver the pipe provide resistance to upward movement If it is not enough,
ballast or concrete shall be placed around the pipe in sufficient weight to counteract the thrust.

When the line Is under pressure there is an outward thrust at each coupling. Good soil, properly
tamped is usually sufficient to hold pipe from lateral movement. However, if soft soil conditions.
are encountered, it is necessary to provide side thrust blocks or other means of anchoring. n
such cases only the pipe on each side of the deflected coupling shall be anchored without res-
tricting the coupling.

Pipes on slopes need to be anchored when there is a possibility of the backfili around the pipe
slaping down the hill and carrying the pipe with it. Generally for slopes upto 30° good well
drained soil, carefully tamped in layers of 100 mm under and over the pipe, right upto the top of
the trench will not require anchoring

For steeper slopes, one out of every three pipes shall be held by straps fastened to vertical sup-
ports anchored in concrete as in fig.5.4

B. Special Cast Iron Fitting and Accessories:
Mormally when pipeline is laid, a centain number of cast iron fittings such as tees, bends, reduc-
ers ete, and special fittings such as air or sluice valves are required.

Laying of Fittings - All castiron fittings shall be plain ended to suit the outside diameter of asbes-
tos cement pressure pipes and Lo the class and diameter of pipe being used in the work. When
using such cast iron fittings, they are jointed by castiron detachable joints: For any cast iron spe-
cials having flanges, they are jointed in the pipelines with cast iron flanged adaptors having one
end flanged and the other plain ended.

Anchorages - It should particularly be nated that the cast iron joints do not hold pige ends
within it firmly. During warking or test pressure, there will be the tendency for the pipe ends or
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special ends to slip out of the joint, more so with the case of blank end cap used for closure of
pipelines bends and tees. In order to keep them firmly in the pipeline, anchoring of these spe-
cials are necessary against the direction of thrust,

9. Service Connections:

a) When the pipe is used in distribution system, house service connections shall be provided
through a saddle piece.

b} The saddle piece consists of two straps which envelopes the portion of pipe from where
connection is to be given. The hole of required size shall be drilled through the pipe and the
boss provided in the top strap. Ferrule piece shall be connected after making threads in the
boss and pipe. Suitable rubber packing shall be used between the straps and the pipe to pro-
vide (:us.hionin.g as well as se.‘lling against leakages.

¢} The size of the hole drilled in the pipe shall be limited as given below :

Max. size of drilled hole, Pipe size,
in mm in mm
20 80 and 100
25 125 and 150
35 200
50 250 and above.

10. Testing :

a) It is recommended to test the portions of the line by subjecting to pressure test as per para
10(c) as the laying progress before the entire line is com pleted. In this way any error of work=
manship will be found immediately and can be corected at a minimum cost.

b Usually the length of the section to be tested shall not exceed 500 m.

c} The purpose of field testing is to check the quality of workmanship and also to check whe-
ther the pipes have been damaged in transit and laying. However, it may be noted that the
test pressure during the field test shall not exceed the values given in Table - 3.

Table-3
Test Pressure for Pipes

Max. field test pressure

Class of pipe kgrem?
5 37
10 7.5
a5 115
20 15.0
5 18.5

d) Prior to testing, enough back fill as described in para 11 shall be placed over the pipeline to
resist upward thrust. All thrust blocks forming part of the finished line shall have been suifi-
ciently cured and no temporary bracing shall be used.
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e The open end of the section can be sealed temporarily with an end cap having an outie.
which can serve as an air relief vent or for filling the line, as may be required.

f} The blind face of the end cap shall be properly braced during testing by screw jacks and woo-
den planks or steep plate.

g The section of the line to be tested shall be filled with water manually ar by a low pressure
pump. Air shall be vented irom all high spots in the pipeline hefore making the pressure
strength test because entrapped air gets compressed and causes difficulty in raising the
required pressure for the pressure strength test.

hi Asbestos cement pipes always absorb a certain amount of water. Therefare, after the line is
filled, it should be allowed to stand tar 24 hours before pressure testing and the line shall be
again filled.

il The test pressure shall be gradually raised at the rate of approximately one kg/em?rminute.

J The duration of the test period shall be 4 hours to make a careful check on the pipeline sec-
tian.

k) Examination before pressure shall be done as per specification in para 6.7 specified under
specifications for laying of cast iron pipes,

11. Back filling of trench : Back filling shall be done in accordance with para 7 of specification

for laying cast iran pipes.

12. Disinfection of Pipelines before Commissioning:

121 Pipelines carrying water for drinking purpases shall be disinfected before commissioning

as per clause B vide paragraphs 8 to 8.7 of specification for laying cast iron pipes which shall be

complied with.

13. For removal, restoration and maintenance of paved foot paths etc, after laying of pipe and

back filling of trenches, paragraph 9 of the speaiication for laying castiran pipes shall be com-

plied with,
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SPECIFICATIONS FOR POLYVINYL
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LAYING, JOINTING AND TESTING.




SECTION — VIl
POLYVINYL CHLORIDE PIPES (PVC PIPES):

Scope:

This specification covers the methods of laying rigid PVC pipes below ground level for water
supply and effluent pumping mains. The specification includes
1) Generat application of PVC pipes,

2) Specification of pipes and fittings,

3) Barth work excavation and preperation of pipe trenches,

4) Storage and handling,

5) Installation and jointing,

6! Testing,

7) Back filling and restoration of old surfaces and

8! Disinfection of mains.

1. General Applications of PYC Pipes:

Rigid PVC pipes are suitable for conveying water and efiluents and have certain advantages
over metal pipes, such as the resistance to corrosion, light weight, toughness, ease of joining,
laying and flexibility. Suitability to convey each effluent has to be checked for each effluent.

2. Specifications of Pipes:

21 Classification of Pipes:

The rigid PVC pipes are available for the following maximum working pressures:
25, 4,6 and 10 kgs,’cm:.

2.2 Visual Appearance:

The appearance of pipes shall be reasonably round. The internal and external surface of the
pipe shall be smooth and clean, reasonably free from groovings and any other moulding
defects. The end shall be cleanly cut and square with the axis of the pipe. The mechanical pro-
perties of PVC pipes shall conform to IS: 4985 -1968.

23 PVCpipes of different classes shall conform to the following dimensions and tolerances as
given in Table—1,

2.4 151 Marking:

24.1 All pipes shall be indelibly marked at intervals of not more than 3 metres to show the fol-
lowing details:

al The manufacturer's name or trade-mark,

b} The outside diameter and

¢} Maximum working pressure.

2.5 Fach pipe shall also be marked with the 15I Certification Mark.

26 The pipe shall also be marked in colour as indicated below ior different classes of pipes:
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Class of Fipe Colour

2.5 kagsfem? Redl

4.0 kgs/cm’ Blue

6.0 kgs/cm? Creen
0.0 kesfom?® Brown

3. Earth Work Excavation :

3.1 Pipe Trench Width & Depth :

Since pipes may be joined al the trench side and then lowered gently into the trench using
guide ropes, the trench width can be narrower than for C1 pipes and shall be of 300 mm overthe
diamater of the pipe. The depth of trenches can be normally a minimum of 0.75 m. In areas sub-
ject to extremely low winter temperature the depth of the trench should be atleast 0.3 metres
below the minimum trost line.

3.2 Paragraphs 2.3.2, 2.7, 29, 211, 212, 213, 2,14, 215, .16, 3.1.1, 3.8, 311, 312, 3,13 under
specifications for earth work for Cl pipes shall alse apply to trench excavation of PVC pipes, Pipe
line alignment should be marked and cleared by Engineer-in-Charge before starting of excava-
tion.

3.3 Road Crossing:
Pipe casing for road crossing shall be carned out as described in paragraph 7.8 for speo cifications
of Cl pipes.

4. Storage and Handling :

4.1 The pipe shall be given adequate support at all times. Pipes shall be stored in a reasonably
flat surface iree from stones and sharp projections so that the pipe 1s supported throughout its
length by the wench bed, In storage pipe racks shall be avoided. Pipes shall not be stacked in
large piles, especially under warm temperature conditions as the bottom pipes may distor, thus
giving rise to difficulty in jointing. Socket and spigoted pipes should be stacked in layers with
sockets placed al alternate ends of the stacks Lo avoid lop sided stacks.

4.2 Pipes shall not be stored inside another pipe.

4.3 Onnoaccount shall pipes be stored in a stressed ar bent conditions or near the sources of
heat.

4.4 Pipes shall not be stacked mare than 1.5 m high and pipes of different sizes and classes
shall be stacked separately,

4.5 The ends of the pipe should be protected from abrasion particulardy those specially pre-
pared for jointing either by spigot or socket solvent welded joints or shouldered for use with
couplings.

46 In tropical conditions pipes shall be stored in shade. In very cold weather, the impact
strength aof PYCis reduced making it brittle and more care in handling shall be exercised in win-
ter conditions,

4.7 If due to unsatisfactory storage or handling a pipe becomes kinked, the damaged portion
should be cut out completely. Kinking as likely to aceur only on very thin walled pipes.
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5. Installation :

5.1 Plastic pipes in general need not be painted. Painting may disguise its character. Hazard
might oceur by mistaking this far metal pipe in using it for load bearing support, or for electrical
grounding, Also use of certain paints can cause damage to PVC pipe.

5.2 Plastic pipes shall not be installed near hot water pipes or near any other heat sources.

5.3 Anchorage:

531 Suitable anchor blocks as detailed in para 5 for specification for laying of castiron pipes
should be provided at all changes in direction of the pipe line and wheraver else required to
withstand thrust resulting from the intemal water pressure at blank ends. Valves and hydrant
tees should be supperted in such a manner that the torque applicd in operating a valve is not
transmitted to the pipe line. Ref fig.5.4.

5.3.2 Concrete Surrounds and Anchorage :

When pipes are encased in concrete either as a protective surround or as an anchorage, mem-
branes, such as felt or polyethelene film should be placed between the concrete and the PVC

pipes.

533 The pipes shall be positioned in the trench so as to avoid any induced stress due to def-
lection. Since pipe may be joined at the trench side and then using guide ropes.

5.4 Jointing Techniques:

541 The commonly used joints are as follows:

1 Solvent welded joints,

2) Flanged joints,
1) Rubber ring joints;

The specific jointing method to be follewed shall be as per 1 and 2 above unless otherwise spe-
cified.

5.4.2 Solvent Welded Joints:

These are permanent in nature and strong in tension. They are used for service pipes of water
mains. These [oints are commonly used and economical for PVC pipe works.

This technigue is used with both spigot and socket type joints, in which the socketis made spe-
cially to form a close fit on the pipe end and with injection moulded fittings.

Solvent cement of vinyl polymer or copolymer dissolved in a suitable volatile mixture or organ-
ic solvents shall be used with chemical resistance equal to that ot the pipe of approved make.
The full load shall be given anly after 24 hours of jointing. Solvent to be used preferably may be
of the quality recommended by the pipe manufacturer.

The salvent welded joint may be achieved either by heat application method or by non-heat
application method. For water supply installations salvent welded joint shall be non-heat appli-
cation method. A typical illustration of solvent welded joint is shown in fig7.1.

543 Nom Heal Application Method :
5.4.3.1 Inthis method, instead of forming a socket en one of the pipe ends by heat application,
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an injection moulded socket fitting or coupler is used. This socket fitting has a provision to take
in the pipe normally on either ends. The joint shall be made in ambient temperature. Cement
on surface shallbe applied only when tem perature is favourable, The fabricated fittings are infe-
riar to the injection moulded ones and only injection moulded fittings shall be used.

5.4.3.2 The pipe shall be cut perpendicular to the axis of the pipe length with a metal cutting
saw of an ordinary hand-saw with a small teeth. Pipe ends have to be bevelled slightly with a
bevelling tool ireamner) at an angle of about 30° The tatal length of insertion of socket shall be
marked on pipe by chalk mark to show how far the pipe end could be inserted into the fitting,

54.3.3 Dust, oil, water, grease, etc, shall be wiped out with dry cloth from the surfaces to be
coated with salvent cements, The degreasing of surface shall be done with a suitable solvent
such as methylene chloride. The coating of solvent cements shall be applied evenly on the
insicle of the fitting for full length of insertion and then on the outside of the pipe end upto the
marked line. For hot and dry climate thicker coatings shall be applied. After application of
cement the pipe shall be pushed into the fitting socket and heid tight for 1 to 2 minutes to avoid
the pipe end coming out of the fitting due to the slippery quality of cement and the tapering
inside bore of the fitting. The surplus cement on the pipe suriace shall he wiped out.

5.43.4 In most of the cases, the pipe inserted shall be upto the marked line 2nd in no case shall
be less than 2/3 of the length of the sacket pipe and or upto marked line. When solvent welding
the pipes, the spigot end should always be fully inserted into the sacket. If this cannot be dune
either the solvent cement has dried too much or the tapering of the sacket 15 too steep.

5435 In hotclimates with a larger temperature differences between day and light itis advised to
make the joints early in the moming or in the evening when itis cooler. By this the joints are pre-
vented from being pulled apart again when the pipe cools off at night. Once the joint sets the trench
at these points shall be refilled and covered to avoid any damages due to temperature variations.

54.3.6 Requirement of Solvent Cemenis :

* Qutside Dia of Approximate No. of Joints

Pipe {immi} per Kg of Solvent Cement
20 150
25 300
32 250
40 200
50 150
63 125
75 103
90 79

10 54
140 36
160 27
200 15
225 12
250 9
280 7
315 5
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5.4.4 Flanged Joinls :

These are used for jointing of PVC pipes particularly of larger sizes to valves and vessels and lar-
ger size metal pipes where strength in tension is required. The jointis made by the compression
of agasket or a ring seal set in the face of the flange. The flange may be formed in any one of the.
following manner,

54471 By solvent cementing a plastic stub Hlange on to the pipe end and again using abacking
fing, The pipe end may also be welded to the PYC flange. A typical illustration s shown in

fig.7.1.

5442 By solvent cementing a plastic full faced flange on 1o pipe end and bolting thus ta the
fitting face, Far evenly distributing the bolt loads a backing ring or wide washers shall be provid-
ed which in turn prevents distortion of the PVC flange, A typical illustration of this type of con-
nectian is shown in fig.7.1.

5.4.5 Union joint:

Thisis a torm of flanged joint but the faces are held together by a screwed connection, A com-
posite metal and PVC socket union is a very satisfactory method of jointing FVC to serewed
metallic fittings. A typical lllustration of union joint s shown in fig.7.2.

Shed pieces of thick walled pipe may be threaded at one end and solvent cemented on to nor-
mal walled pipe at the ather end to make the connector pieces to screwed metal fittings. This
system may be used upto 50 mm in outside diameter and not on any pumping mains.

5.4.6 Rubber Ring Joints:

Rubber ring joints can provide a water tight seal but are not designed toresist pull. Rubber joints
shall be used only when the fluid to be carried does not affect the rubber or the fluid is affected
by rubber. The material of rubber rings should conform to 15: 5382 - 1969. Where agaresive soils
are met with syathetic rubbers perform better. Rubber ring joints are used for large sized pipes
(63 mm and above), Such joints may be provided on pipes which are buried in the ground and
supported thraughout on 3 bedding so that they are not subjected to movement and longitudi-
aal pull.

The strength of a rubber ring joint to longitudinal forces s not high and for same joints a flange
or a shaulder is made on the pipe end 1o provide the necessary strength in tension, In case of
burried water supply mains the installed pipes and joints are supported by the continuous bed
of the trench and no tensile strength in the joint itself is necessary. The anchor which shall be
provided as described in para 5 for specificatian for laying cast iron pipe fittings, bends and at
cannections to valves. If used above ground, they shall be"anchored to provide the required
strength,

Un-plasticized PVC pipes may be jointed by methods employing a rubber ring to provide the
water tight seal. The ring may be housedin a groove formed in a plastic or metallic housing, The
rubber is compressed and makes a seal between the pipe and the housing. The ring shape and
the method compressing the ring vary cansiderably in different types of joints. When rubber
joints needs lubrication only lubricating paste prescribed by manufacturer shall be used. Strictly
usage of mineral oils, petrol or grease is to be avoided as they are harmful for natural rubber,

The following are some of the types of rubber ring joints:
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a} Insertion joints.

1) With spigot and socket or
2) With separate collar pieces having two rubber rings, one at either end.

bj Lip seal joints,
<} Wedged joints and
d} Q-ring shrink joints,

At the times rubber rings and gaskets and all other fittings shall be stored 50 as to avoid damage
of any kind to them or contamination by oil, petrol or greases.

All rubber items should be stored in a cool dry and dark place. When not in use, containers of
lubircant should be kept closed tightly to avoid entry of dirt.

54.7 Service Connections:

. PVC saddles can be used for the off take of service connections from larger bore pipes (50 mm
diameter and abovel. The saddie shall consist of a half round moulded unplasticized PV C sec-
tion which is solvent cemented Lo the pipe surface. The outside of the PYC section shall have a
boss an to which the service connection may be screwed. Another type consists of two half
round sections of metal or PVC which are bolted together or held round the pipe by wedge
grips. Aseal is formed between the pipe and the under surface of the upper section. The service
connection is taken from a boss on the upper section. The specific type of saddle to be used for
service connection shall be as specified in the schedule of quantities,

For giving service connections, conventional equipment tor tapping under pressure or a special
trepanning cutter to pierce the pipe wall ferrules with self contained cutter shall be used. Fer-
rules should not be screwed directly into unreinforced pipes without the introduction of a rein-
forcing saddle piece. A typical illustration of a ferrule connection is shown in fig. 7.2.

6. Testing:
b1 Test pressure as described in para No. & of testing CI pipes shall be followed.

6.2 Testing of Installations :

After the completion of installation before starting the hydraulic test the system shall be visually
inspected to ensure that the recommendations for the correct installation procedure have
been complied with and that the pipe line together with applicances, valves and fittings are laid
in the prescribed manner and anchor blacks are provided at all salient places. Solvent welded
pipe lines should not be pressure tested until at least 24 howrs after the last solvent welded joint
has been made.

All control valves shall be positioned ‘open’ for the duration of the test and open ends tempo-
rarily closed with water-tight fittings.

The system should be slowly and carefully filled with water to avoid surge pressure of water
hammer. Air vents should be open at all high points so that air may be expelled from the system
during filling.

6.3 Air vents shall be closed when the system has been fully charged with water and air dis-
placed from the line. The line may be initially inspected for seepage at joints and the firmness of
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7. Back Filling :
as described in para 7 of specification for refilling for €1 pipes shall be followid.

7.1 Restoration of Old Surfaces:
Shall be done as described in para 9 of specification for Cl pipes.

8. Disinfection:
Shall be done as described in para B of specification for Cl pipes.
Table - 1
Dimensions of Unplasticized PVC Pipes
1Al dimensions in milli metres)
Outside  Toleranee Wall thicknesses for working pressures
diameter  on outside 2 5Kgircm’ 4Kgl/em!? bKgfem®  10Kgh/ cm?
Min,  Max.  Min.  Max.  Min.  Max.  Min. Max

16 +03 e - - - - - 11 1.5

20 +03 i = = = - - 1115

25 +0.3 = - = o e = 1.4 18

32 +0.3 = - - = - - 18 22

40 +0.3 - - - = 14 18 22 27

50 +0.3 - = 12 16 1.7 2.1 28 33

63 +03 = - 15 139 2.2 27 35 41

75 +0.3 = - 1.8 22 2.6 31 42 49

90 +0.3 L] 17 2.1 26 i 37 50 57
110 +04 16 20 2.5 340 37 4.3 61 7.0
125 +0.4 18 22 29 34 4.3 5.0 69 77
140 +0.5 20 24 32 38 1.8 55 < =
160 +0.5 23 28 7 4.3 5.4 6.2 o ~
180 +0.6 26 31 4.2 4.9 6.1 70 - -
200 +0.6 29 34 46 53 ] 7.7 - -
225 +0.7 33 39 5.2 60 7.6 a6 = =
250 +0.8 36 4.2 57 6.5 8.5 9.6 - -
280 +09 41 4.8 6.4 73 9.5 107 - -
315 +1.0 46 5.3 7.2 B2 07 120 = =

NOTE : 1. Reference should be made to the code of practice for the use of plastic pipes of 2.5

kgf/cm® pressure rating.

Note: 2. The wall thickness of pipes are based on a safe warking stress of 86 kgf/cm? at 27°C and

waorking pressures get reduced at higher temperature,

Note: 3. The safe working stress at 20°C is 100 kgf/cm’” and as a guide from 20°C to 40°C a
reduction of 2 percent and from 40°C in to 49°C a reduction of 3.5 percent of the safe working
stress af 100 kgf/cm? at 20°C should be assumed for arriving at the maximum working stress

levels at different temperatures upto 49°C,
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support under load, Pressure should be applied either by handpump ar power driven pump.
Pressure guages should be correctly positioned and closely observed to ensure that at no time
the test pressure is exceeded. Pressure increase may be applied thereafter until the required
test pressure is reached (See note).

Note : Thermoplastic pipes expand under pressure to a greater extent than pipes of ashestos
cement of cast iron due to low modules of elasticity of the material and results in initial fall of
pressure even though there is no leakage. This applies to all the four pressure classification of
pipes. The amount of water required to build up a steady test pressure for the plastic pipes is
given in Table 2 and Table 3 for polyethylene and PVC pipes respectively. The values are only
approximate to give a guideline as variations occur due to temperature fluctuation and varia-
tion intest pressure and wall thickness. The time taken to build up approximate steady pressure
is 12 hours, Without any additional requirement of make up water the test pressure should not
fall more than 0.2 kg/cm? at the end of one hour test duration. This extra quantity of water
required is normally termed as make up water,

Table - 2
Make Up Water Required While Testing Polyethylene Piping

Nominal Size mm  Litre/100 M Line

25 1.1
32 1.6
40 26
50 4.0
63 59
80 8.5
110 6.4
125 26.9

Table - 3
Make Up Water Required While Testing PVC Piping

Nominal Size mm  Litre/100 m Line

50 2.28

63 455
110 6.83
125 1092
140 14586
160 18.20
200 2230
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SECTION — Vill
SPECIFICATION FOR LAYING, JOINTING AND TESTING OF STONEWARE PIPE SEWERS

Scope:
This specification for laying and jointing of the stoneware pipe covers the following -

1) Specifications for stoneware pipes and fittings.
2) Testing for acceptance of pipes and fittings.
3) Earth work excavation of pipe trenches.
41 Handling of stoneware pipes and fittings.
5} Laying of stoneware pipes.
&) Jointing of stoneware pipes.
7) Hydraulic testing,
8) Back filling of trenches.
9) Construction of manholes, inspection chambers, gully traps and grease wraps.
10} Removal, restoration of roads and paved foot paths etc., and site cleaning,

1. Specification for Stoneware Pipes and Fitlings :

11 Stoneware pipes and fittings shall be of best guality stoneware, salt galzed, thoroughly
burnt throughout the whole thickness, of a close and even texture, free fram air blows, fire blis-
ters, cracks and other imperfections. They shall conform to “Grade AA" of15:651 in all respects.
The pipes and fittings shall give a sharp clear note when struck with a light hammer.

1.2 Glazing:

The interior and the exterior surfaces of the pipes and fittings which remain exposed after joint-
ing shall be glazed. The portions which remain covered after jointing may or may notbe glazed.
The glazing shall be obtained by the action of the fumes of volatized commom salt on the mate-
fial of the pipes and fittings during process of buming.

1.3 Internal Diameter of Pipes:

The internal diameter of the pipes shall be as specified in col. 1 of Table 1.

Permissible variation - The internal diameter of the barrel of 4 pipe shall no where deviate from
the internal diameter specified in col. 1 of Table 1 by more than the following.

Internal Dia of Pipes Permissible Deviation from Dia
in mm (1) in mm (2}

100
150
200 to 230
250 to 350
400 to 450
500 to 600

-
DR O LA

1.4 Thickness of Barrels, Sockets and Bends:
The mean thickness of the barrel and the socket of the pipes shall be not less than the mean thick-
ness given in col 2 of Table 1. Such mean thickness of the barrels or snckets of any individual pipe

87



shall be ascertained by making several measurements and adding the measured least thickness
{ngtin the groovel to the greatest thickness and dividing the sum by two. The mean thickness of
the barrel and socket shall be determined separately.

Permissible Variation — The difference between the measured least thickness and the greatest
mentioned in 1.4 shall not exceed the amounts given below.

Internal Permissible variation

dia of pipe (mmj in thickness of barrel
and sockets. {mm}

not exceeding 450 I

500 to 600 3

15 Length and Straightness of Barrels and Taper Pipes:

The length of the barrels of straight and taper pipes ; junctions and half-section channels, exclu-
sive of the internal depth of the socket, shall be 60, 75 or 90 cm.

Permissible Tolerance on Length : The permissible tolerance on length shall not be more than
10 mm for pipes of 60 cm and 75 cm of length and 15 mm for pipe of 90 cm length.

Permissible Deviation from Straightness : The maximum permissible deviation from straight-
ness of the barrel of a pipe, measured on the inside of the curve and tested by means of a
straight edge, for all diameters of pipe, shall be 5 mm for pipes 60 cm in length, & mm for pipes of
75 cm length and 7 mm for pipes of 90 cm length.

1.6 Demensions of Barrels and Sockets:
Refer Fig. No.8.2
1.7 Grooving:

The interior of the sockets and the exterior of the spigots shail be grooved circumferentially
and such grooving on the spigot shall be for a length equal to one and a half times the depth of
sockets, and the depth of such grooves shall be between 1 mm and 2 mm.

2. 15 Specifications :

2.1 Testing for accepting of pipes and fittings :

For accepting stoneware pipes to be used on the works sample staneware pipes suplied by the
contractor shall be got tested for (i) hydraulic test i) absorption test and (iii} crushing strength
test. Brief test procedures are furnished. Detailed test procedure for carrying out these tests may
be referred in latest 15: 651. Number of samples to be tested shall be 5 pipes per 1000 pipes or 3
pipes per 300 pipes drawn at random. These quality tests shall be carried out for all works
involving use of 500 nos. or more stoneware pipes. The tests may be got done in any laborato-
ries of Engineering Cnlleges, PWD, Highways etc, and results produced to the Engineer'in—
Charge.

Besides the following parameters have to be checked at site at random on 2 pipes for every
100 pipes supplied at site for all works. The parameters to be checked are (i} intemal diameter of
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pipes i) thickness of barrels and sackets (il length and straightness of barrels (ivl groovings at
the spigot ends and within the socket.

211 Hydraulic Test:

When subjected to the hydraulic test, straight pipes shall withstand an intemal hydraulic test
pressure of 1.5 kgi/ cm’ on the barrels and fitings shall withstand a test pressure of 0.75 kgi/cm?
without showing signs of injury or leakage. The pressure shall be applied on pipes and fittings at
a rate not exceeding 0.75 kgf!cm’ in 5 seconds and full pressure shall be maintained for atleast
5 seconds. Care shall be taken Lo ensure that all air is expelled beiore the west is commenced.

2.1.2 Absorption Test:

The specimen for testing shall be taken from the body of a pipe or fitting and in the case of
straight pipe not closerthan 15 emto the ends. Fach test piece shall be of the whole thickness of
the wall of the pipe or fitting and shall have two glazed surfaces each having an area of not less
than 50 cm® and not more than 130 cm?, The test pieces shall be cleaned by wire brush 1o dis-
lodge any loose particles which may incur weight loss during bolling. The test piece shall be
dried at a temperature of not less than 150°C until no further loss of weight is noted and cooled
in adesiccator to room temperature and the specimen weighed to an accuracy of 0.1 g The test
piece may be suitably suspended in cold distilled water by means of thread so that the test
plece may not strike against each ather o the container and incur loss in weight to boiling point
The water shall be maintained at that temperature for one hour and after it has been allowed to
Lool to room temperature, the test pieces shall be removed, carefully wiped with a dry cloth and
then re-weighed. The percentage increase in weight of each test piece by absorption of water
shall not exceed the following values. 5 pipes per 1000 pipes or 3 pipes per 500 pipes may be
chosen at random and got tested before accepting the pipe for use in works,

SL Thickness of pipe Increase in weight
Me, ar fitting imm) [pertentage}

upte 20
Over 20 and upto 25
Over 25 and upto 32
Ower 32 and upto 318
Ower 38

LU
[SRT-S -

-

213 Test to Find Resistance to Action of Acids:

This can be done in case of doubtful quality of pipe as prescribed n 15:651-1971

2.1.4 Test for Crushing Strength :

When tested alung the full length of the pipe barrel from shoulder to spigotin accordance with
Appendix - A of 15:651-1977, the pipe tested shall have a minimum crushing strength of 1600
kgf/m in length, This is a simple test which can be got done at the site. Five samples for every
1009 or 3 per 500 pipes supplied can be done before accepting the pipe for use in works.
2.2 Marking:

Every pipe and fittings shall have legibly impressed upon it before firing the name or rade-mark
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of the manufacturer. In addition the grade of the pipe, namely, Grade AA shall be stencilled or
stamped on the pipe as indicated below . Each pipe and fitting may also be marked with the 151
certification mark.

3. Earth Work Excavation of Pipe Trenches;
3.1 Alignment And Grade :

The sewers are to be laid to the alignment and gradients shown on the drawings but subject to
such modifications as shall be ordered by the Engineer -in - Charge from time to time to meet
the requirements of the works. No deviations from the lines, depths of cutting or gradients of
the storm water drains/sewers shown on the plans and sections shall be permitted except by
the expressed direction in writing of the Engineer-in-Charge.

3.2 Setting out and Excavation ;

Before the excavation for the trench is commenced, sightrails shall be erected every 30M apart
or at such distances fixed by the Engineer-in - Charge and at all changes of direction or gradient
and at all manholes. The sightrails, fas far as practicable), shall be at a uniform height above the
proposed/inven of the pipes, and central line being marked on the horizontal rail by black and
white painting (Ref, Fig 8.1} The depth of excavation and level of the pipe invert shall be
checked by means of boning rods of appropriate length.

3.3 Width of Trenches:

The maximum width of trenches to be excavated for pipe laying and inrespect of which pay-
ment will be allowed for excavation will be as follows :

a) Trenches upto depth of 90 cms, width of trench = dia of pipe plus 40 cms but minimum width
to be 55 cms.

b Trenches of depth exceeding 90 cms and upto 2 Mir. width of trench = diameter of pipe plus
40 cms. but minimum width te be 75 cms,

¢l Trenches exceeding 2m depth:

Width of trench shall be widened by allowing steps of 50 cms. on either side after every 2m
depth from the bottom, so as to give virtual side slopes of . to 1 where soil is soft, loose or
slushy, width of steps are to be suitably increased or the sides shored up as directed by the
Engineer-in-Charge.

However, if the actual widths of the trenches excavated are less than the maximum widths per-
mitted, payment shall be restricted to the actuals. Where the trench s dug by the side of an
existing structure of building width of trench has to be fixed leaving clear margin to the existing
structure and so as not to endanger the structural stability of the existing structure suitable sheet
piling, shoring and strutting shall be provided as directed by the Engineer-In - Charge.

3.4 Excavation for Manholes and Inspection Chambers :

1.4.1 Where amanhaole or the foundation thereof, extends beyond the exterior lines of the pipe
drains or its foundations the minimum excavation in earth required for the same shall be that
contained in a prism with vertical sides and a horizontal section equalto the smallest rectangle
which will enclose manhole and ns foundation.
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3.4.2 The minimum dimensions of the excavation in earth for brick work, junction chambers,
storm water overflows, and similarworks shall be such as to give a clearance inside the sheeting
or timbering of one foot on all sides above the foundation, butin all such cases the excavation
shall be large enough to include the foundation for the structures as shown on the drawings.

3.4.3 The Engineer-in - Charge shall have power for giving an order in writing to the contractor
to increase the maximum width in respect of which payment will be allowed for excavation in
trenches for various classes of storm water drains/sewers, manholes and other works in certain
lengths to be specifically laid down by him where on account of bad ground or  the unusual
conditions, he considers that such increased widths are necessary in the interest of work.

3.5 Excavation To Be Taken To Proper Depths Only:

The trenches shall be excavated to such depth that the storm water drains/sewers shall rest on
concrete ot firm ground as described in the appropriate clauses relating there to and so that the
inverts may be at the levels given on the sections. Care should bie taken to see that no extra

depth is excavated than what is required by checking the depth with boning rod and site rail as

frequently as necessary. If bad ground is met with during excavation of work which might not
have been anticipated during estimation stage and not provided for in the schedule of quanti-
ties of contract, the Engineer -in- Charge may order. the conltractor to excavate to a greater
depth than that shown on the drawings and to fill up the excavation to the level of the
sewer/storm water drain with concrete, broken stone, gravel or other materials. For such extra
excavation and concrete, broken stone gravel or other materials the contractor shall be paid
extra at the rates laid down for such work in the schedule if the extra work was ordered by the
Engineer-in-charge in writing but if the contractor should excavate the trench to agreater depth
than is required without specific orders to that effect in writing of the Engineer-in-charge the

extra depth shall have to be filled up with cement concrete at the contractor's own cost and

charged to the requirements and satisfaction of the Engineer-in-charge.

3.6 Transfering Levels Lo Trench Bottom from SIGHT Rails by using Boning Rod :

Excavation of trench shall be proceeded to the correct depth less 75 mm by fixing actual depths
to be excavated true to the specified gradient. Spot levels shall be fixed at every 3 M spacing in
the trench prior to the last 75 mm depth excavation using boning rod and the bottom of the
trench rimmed to correct gradient and level,

3.7 Excavation of Socket Hollows for Jointing :

Socket hollows shall be cut in the bottom of the trench at the carrect position to receive the
sockets on the pipes, and these hollows shall be sufficient depth {about 20 cm) to ensure that
the barrels ofthe pipes rest througheut their entire length onsolid ground and the sockets hung
from each pipe must be properly housed i, so that the invertis 1o a true and even gradient. The
socket hollows shall be refilled with sand after jointing the pipe. [Ref. fig. 8.2).

3.8 Care to be Taken of Existing Pipes, Cables etc:

While excavating trenches, care shall be taken not to disturb without the consent of the com-
petent authorities any pipe, cable pole, wire etc, and any damage to such pipes ete, or to their
jointing, shall be made good by the cantractor. The supporting or removing, of such structures
either permanently or temporarily, shall be done by the contractor on the orders of the Engine-
er-in-Charge and any extra on this account will be paid for separately.

a



3.9 Shoring and Timbering :

During excavation of the trench, the sides of the trench shall be protected by shoring and tim-
bering to prevent any caving in and the contractor shall provide all the materials and securely
timber all excavations to the entire satisfaction of the Engineer-in - Charge. This, however, shall
not free the contractor from his responsibility for providing adequate protection to prevent any
damage to neighbouring property or untoward accidents. The sizes and lengths of timber used
for shoring shall be subjected to the approval of the Engineer-in - Charge. Every precaution
must be taken against slips and falls of earth, etc, in the excavation and in the event of any such
occurrence the contractor shall remove the spoil without extra payment. The contractor shall at
all times support effectively the sides of the trenches and other excavations by suitable timber-
ing piling and sheeting and they shall be close timbered in all loose or sandy strata and below
the surface of the subsoil water table without any extra cost. itisintended that alltimbering shall
be removed as the work proceeds, except timber sheeting against which concrete is placed
which shall not be removed unless specially permitted by Engineer -in - Charge. Such sheeting
will, however, not be paid for when leftin position unless the same was speciiically ordered in
writing to be left in by the Engineer-in - Charge to protect the sides of the trenches and other
excavation as provided for below. The Engineer - in - Charge may require any portion ofthe tim-
bering, piling or sheeting to be leftin the ground in order to protect the sides of the trenches or
other excavation by an order in writing to the contractor detailing the quantity of timber to be
left in and the place thereof, Such timber will be paid for at the negetiated rate per cubic foot
net measurement o timber left in underthe said instructions of the Engineer -in- Charge. In soft
orwater logged ground the contractar shall closely drive the timber sheeting or piling with ton-
gue and grooved or other joints of approved type to such depth below the bed level of the
under side of the storm water drains and other work as shall be reguired by an order in writing
of the Engineer=in - Charge and net extra shall be payable to the contractor for such extrawork,

310 Rock Excavation:

If rack is met with, it will be removed to 15 cm below the level of the pipe and the trench willbe
refilled with concrete, sand or other suitable material as directed by the Engineer-in-charge to
bring it to the required bed level,

3.11 Blasting :

Blasting for excavation in rock shall be permitted only after securing the approval of the
Engineer- in-Charge and only when proper precautions are taken for the protection of persons
or property. The hours of blasting shall be fixed by the Engineer-in - Charge. The procedure of
blasting shall conform to the requirements of local controlling Administrative Authority.

3,12 Care of Surface Material for Re-use :

All surface materials which in the opinion of the Engineer -in- Charge are suitable for re-use in
restoring the surface shall be kept separate from the general excavation materials as directed by
the Engineer -in - Charge. .

3.13 Barricades, Guards and Safety Provisions:

To protect person from injury and to avoid damage to property, adequate barricades, construction
signs, torches, red lanterns and guards as required shall be placed and maintained during the pro-
gress of the construction work and until itis safe for traffic to use the roadway. All materials, pipes,
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equipment and pipe which may serve as obstructions to traffic shall be enclosed by fences or
barricades and shall be protected by proper lights when the visibility is poor. The rules and
regulations of the local authorities regarding safety provisions shall be observed.

314 Maintenance of Traffic and Closing of Streets:

The work shall be carried in such a manner which will cause the least interruption to traffic and
the road or street may be closed in such a manner that it causes the least interruption to the
traffic. Where it is ne cessary for traffic to cross apen trenches suitable bridges shall be provided,
Suitable signs indicating that a street is closed shall be placed and necessary detour signs forthe
proper maintenance of traffic shall be provided. The contractor shall not occupy or obstruct by
his operation more than one hali of the width of any road or street and if insufficient space shall
then be left for public and private transit, he shall remove the materials excavated and bring
them back again when the trench is required to be refilled. The contractor shall obtain the con-
sent of Engineer-in-Charge in writing before obstructing any vehicular traffic. Foot walks
should be provided across the trenches.

3.15 Protection of Existing Structures:

Temporary support, adequate protection and maintenance of all underground and surface
structures, drains, sewers and other obstructions encountered in the progress of the work shall
be provided under the direction of the Engineer -in- Charge. The structures which may have
been disturbed shall be restored upon completion of the work.

Trees, shrubbery, fences, poles and all other property and suriace structures shall be protected
unless their removal is shown on the drawings or authorised by the Administrative Authority,
Whenitis necessary to cut roots and tree branches, such cutting shall be done under the super-
vision and direction of the Engineer -in - Charge, The surfaces of all trenches and holes shall be
restored and maintained to the satisfaction of the Engineer -in - Charge and ofthe owners of the
roads or ather property transversed and the contractor shall nat cut or break down any live
fence or trees in the line or the proposed work but shall tunnel under them, unless the
tngineer-in- Charge shall order to the contrary without any claim for extra cost.

4. Handling of SW Pipes and Fittings:

41 While unloading the SW pipes from a truck the pipes shall not be thrown down on hard
ground. Pipes shall be unloaded manually and placed gently an the ground. Pipes shall not be
dragged on the ground or road surface to avoid damage.

4.2 Underno circumstances the stoneware pipes shall be dropped or dumped into the trench,
The pipes have to be transferred irom a person standing by the side of the excavated trenchto a
person standing in the trench and gently placed in the trench bed. In deep trenches pipes shall
be lowered into the trench using ropes.

5. laying of SW Pipes:

5.1 Provision of Minimum Cover :

The minimum support or pratection for glazed stoneware pipes shall be as follows:

When the pipe is laid under road way a minimum cover of 90 cms is necessary, Wherever the
cover is less than 90 ems under roadway encasing of pipe with concrete is necessary, Where
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pipes are unavoidably exposed above ground surface, the pipes shallbe completely encased or
surrounded with concrete.

5.2 Provision of Bed Concrete for Soft Soils, Filled up Earth and in Places of Gigh Ground
Water Table:

5.21 Where the pipes are inlaid on a soft soil or filled up earth with the maximum water 1able
level lying at the invert level of the pipe, the pipe sewer shall be bedded on concrete as shown
in fig. 8.3.

5.2.2 Where the pipes have to be laid in 2 soft soil with the maximum water table level rising
above the invert level of the pipe but below the top of the barrel, the pipe sewers shall be
haunched as shown in fig. 8.3.

5.23 Where the maximum water table level is likely to rise above the top of the bamel, the
pipe sewers shall be completely encased or surrounded with concrete as shown in fig. 8.3.

5.2.4 Where the sewers are to be laid adjacent to growing trees, the pipe sewers shall be
ancased or surrounded with concrete, to avoid damage to pipes likely to be caused by the
roots of the tree as shown in fig. 83.

5.3 Detection of Cracks in Pipes and Fittings :
The pipe and fittings shall be inspected for defects and be rung with a light hammer preferably
while suspended to detect cracks just before laying.

5.4 Cleaning of Pipes and Fittings :

All lumps, blisters and excess coating materials shall be removed gently from the socket and spi-
got end of each pipe and the outside of the spigot and the inside of the socket shall be wiped
clean and dry befare the pipe is laid.

5.5 Placing the Pipes in Trench:

Every precaution shall be taken to prevent foreign materials from entering the pipes when itis
being placed in the line. Normally the socket ends should face the up-stream. When the line
runs uphill the socket ends should face the up-grade.

5.6 laying SW Pipes:

Pipes shall be laid carefully to the alignment, correct levels and gradients as directed and care
shall be taken to prevent any sand, earth or other matter from entering the pipes during laying.
The pipes between manholes shall be laid, truly in straight lines without vertical or horizontal
undulations,

Allinvert levels shall be fixed from sight rails fixed at the required true levels with proper boning
rods. The pipes shall be laid sockets facing the up gradient, beginning at the lower end, and with
the socket resting in the socket holes cutin the concrete bed if specified. Each pipe shall be laid
single and no pipe shall be laid until the trench has been excavated to the required depth for a
distance of twenty yards in front of the pipe to be laid.

Aftter placing a length of pipe in the trench or on concrete bedding where itis specified, the spi-
got end shall be centered in the socket and the pipe forced home and aligned to gradient. After
ensuring the grade of pipes laid, the joints are caulked with hemp yamn for a reach of pipeline,
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baning rod shall be kept on the sacket of each SW pipe and correct grading of the pipe line
ensured. For this purpose a separate strip of timber piece shall be fixed in the boning rod to sult
the socket dia. The pipes shall be secured in place with approved backfill material or concrete
tamped under it except at the sockel. Pipe and fittings which da not allow sufficient and uniform
space in the sacket for joints shall be removed and replaced withs pipe and fittings of proper
dimensions to ensure such uniform space. Precautions shallbe taken to prevent dirt from enter-
ing the joint space.

5.7 Closing Open Ends of Pipes:

At times when pipe laying is not in progress, the open ends of pipe shall be closed by a water
tight plug, or canvas or other means approved by the Engineer-in- Charge.

5.8 Cutting of Pipes:

The cutting of pipe for inserting fittings or closure pleces shall be done in a neat and workmian
like manner without damage ta the pipe or cement lining 5o as 1o leave a smooth end at right
angies to the axis of the pipe.

5.9 Pipe Lines Crossing Railway Lines, Irrigation Channels or Similar Work :
The work shall be caried out as per the specifications laid down by the concemed de partment
under the supervision of their Engineers.

5.10 Connection to Existing Sewer :
The connection to an existing sewer shall be done through manholes.

511 Comnections to Manholes :
Before connecting a pipe to a manhole, a relieving arch or any other similar protection device
should be made in the manhole for the safety of the pipe.

512 SW pipes when laid should not be subjected to super imposed load beyond their sate
crushing strength (1600 kg/m), Protection may be provided by the following methods.

al Bedding, haunching, surround or encasing the pipe as deseribed in para 5.2.

bi Providing of horizontal wooden struts at suitable intervals near the mid-depth of the trench
ta distribute a portion of the load to the two side walls of the trench as shown in fig. 2.1.

513 Sockel hollows shall be provided to ensure resting of barrel of pipes on trench bottom
(fig. B.2), Laying and jointing of pipes without providing socket hollows and instead raising each
socket by brick supports s an incorrec practice and shotld not be allowed as this may give rise
tounfilled gap below the pipe barre! after back filling the trench and the SW pipes will develop
shear cracks due to bending action caused by the weight of refilled earth acting on the pipe.
Socket pits shall be filled with fine excavated material or river sand and compatted well.

6. Jointing of SW Pipes:

61 The stoneware pipe shall be cement jointed using spun yam or tarred gaskets, cement
{confarming to 15: 269-1958 or IS:455-1962) and sand (conforming to 15: 1542-1960) (Ref fig.
8.2 It shall be of natural and crushed stone sand or crushed gravel sand and shal! be hard, dur-
able, clean and free fram organic matter, alkalis, salts, coal, mica, shale, fine silt and fine dust,
Fine river sand shall be used for jeinting of sewers.
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6.2 Cauiking of Yamn or Gasket:

In each joint, spun yarn soaked in neat cement slurry or tarred gasket shall be passed round the
joint and inserted in it by means of a caulking tool. More skeins of yarn or gasket shall be added
if necessary and shall be well caulked. Yarn or gasket so rammed shall not occupy more than
one fourth of the depth of socket. The required depth of caulking of spun yam can be controlled
by measuring the depth with a wooden guage having marking groove to show the depth to be
maintained for cement mortar packing, Wooden guage shall be prepared with suitable marking
for each diameter of SW pipe.

6.3 Caulking of Cement Mortar:

Cement monar (1:1) (one part of cement to one part of sand) shall be slightly moistened and
carefully inserted by hand into the remaining space of the joint after caulking of yarn or gasket.
The mortar shall then be caulked into the joint with a caulking tool. More cement mortar shall
be added until the space of joint has been completely filled with tightly caulked mortar. The
joint shall then be finished off neatly outside the socket at an angle of 45° as shown in fig. 8.2.

Wooden caulking tool shall be used for forcing the mortar into the sockets. The inside of each
pipe shall immediately after making the joint be carefully wiped clean with a mop or scrapper
sufficiently long to pass two joints from the end of the pipes. All pipes entering manhales shall
be set in cement concrete to effect complete water tightness,

6.4 Curing of Joints :

Allthe joints shall be kept moist by means of wet rags or earth to prote ct them from quick drying
which may induce cracks in the mortar due ta the action of high sun or wind. The cement mor-
tar joints shall be cured atleast for a period of seven days.

6.5 Approximate Quantity of Jointing Materials Required per Joint:

Nominal dia of pipe Internal depth of socket Cement Spun Yarn
in mm in mm in Kgs. in Kgs.
100 50 1.0 0.25
150 57 1.5 035
200 ) 63 20 0.70
250 70 : 25 0.80
300 70 325 110
350 75 450 1.25
400 75 ) 550 150

7. Hydraulic Testing :
7.1 Test Pressure:

All pipe lines shall be subjected to a test pressure of at least 25 m head of water at the highest
point of the section under test
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7.2 Allowing Time for Absorption of Water By SW pipes:

Before commencing the hydraulic test, the pipe lines shall be filled with water and maintained
fullfor 24 hours by adding water, if necessary, under a head of 60 cm of water, The test shall he
carried out by suitably plugging thet low end of the drain and the ends of connections, if any and
filing the system with water,

7.3 Testing Method :

The sewer testing plug is inserted at the upstream and downstream end and also in the various
house service tappings and plugged. The testing plug comprises of two flanges, one rubber ring,
wing nut etc

The plug is inserted at the upstream and the lock is obtained by expanding the ring against the
pipe wall by tightening the wing nut. To build up necessary compressive force to cause expan-
sion of the rubber ring a roller washer is used.

Water for filling in is let through the funnel connected tothe plug provided at the upstream end,
Toallow the air to escape a small hole is made on the pipe wall at the upstream end and after fil-
ling the pipe completely the hole is plugged with a wooden plug wound with hemp.

The down stream end of the sewer and all slants in the sewer line (provided for house service)
are pluggeel with the sewer testing plug and capped.

The funnel is kept at a height of 2.5 m from the invert of the sewer duly filled with water.
The pipe line is considered sound if the water in the funnel does not empty within thirty
minutes,

After applying test pressure the pipes and joints shall be thoroughly inspected for leakage of
water which will be indicated by fall in water level of the funnel. Subsidence of the test water in
funnel may be due to one or more of the following causes

) Absorption of pipes and joints,

b) Sweating of pipes or jaints,

¢ Leakage at joints or from defective pipes and

di Trappnd air,

Allowance shallbe made for (al by adding water until absorption has ceased and after which the
proper test should commence.

Any leakage will be visible and the defective part of the work should be cut out and made geod.
Aslight amount of sweating which is uniform may be overlooked, but excessive sweating from
a particulr pipe or joint shall be made good.

7.4 Rectification of Faulty Joints:

Any joint found leaking or sweating shall be rectified or embedded into 15 cm layer of cement
concrete 30 cm in length and the section retested.

Finally test pressure may be applied for a minimum period of 30 minutes, The pipe line is consi-
dered sound if the water level in the funnel does not empty within 30 minutes.

8. Back Filling of Trenches:

Back filling of trenches shall be carried out in accordance with clause 7 under specdification for
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laying cast iron pipes.

9. Construction of Manholes, Inspection Chambers, Gully Traps and Grease Traps:
For civil warks invalved in the construction of manholes etc., relevantspe(iﬁcations wnder civil
works shall be followed.

91 Construction of manholes, inspection chambers, gully traps, grease traps shall be carried
out for all places where ground water shall not be encountered at shallow depths. In places
where high ground water conditions are encountered special precautions have to be adopted
to prevent ingress af sround water into the sewer and manhole etc, for this purpose saperate
type designs are evolved for inspection chamber, manhales, gully traps and grease traps vide
fig. nos. 8.8, 8.11 and 8.12 These diagrams shall be followed for SHAR and other places where
such high ground water conditions exists.

92 Manholes to be Water Tight:

The inside and the outside of all manholes shall be rendered with cement mortar as laid down
in the schedule and as shown in the drawing to the required thickness and worked to a polished
face with a coat of neat cement and they shall be absolutely water-tight.

93 Shaping of Manhole Inverts :
The channels shall be formed of 1 :2 :4 cement concrete as shown in the drawing, There shallbe
fall of not less than 20 mm in each manhole from inlet to outlet.

9.4 Dewatering of Excavations

The contractor shall keep all excavation for manholes and all other work absolutely and conti-
nuously clear of all water, down to a level below the bottom of the work to be carried out and
shall construct the manholes and other works without allowing any water torise in the excava-
tion made for said works. He shall moreover continue full pumping operations and shall keep
the excavation for each manholes or otherwark iree of water until the manholes or ather wark
is completed and passed. If any defect or defects are found in the said work subsequently, the
contractor shall carry out at his own cost all dewatering and pumping operations required to
make the defect or defects to the satisfaction of the Engineer-in - Charge.

95 Plastering of Inside and Outside Wall Surfaces of Manholes, Inspection Chambers etc.,
The surface to be plastered shall first be thoroughly cleaned and all joints raked out not less than
" deep to receive key for plaster. The surface shall be thoroughly wetted for atleast 24 hours
prior to commencement of work, The mortar shall be of uniform mixture as specified, The thick-
ness of cement and sand plaster shall be 13 mm. The first coat shall be just sufficient to fill up the
unevenness in the surface under treatment in case of rubble masonry. It shall not be smoo-
thened and the second coat shall be applied while the fifst coat is still raw. Cement mortar
which falls to the ground during application shall on no account be reused. The floting coat over
the plaster shall be done with neat cement as approved by the Engineer -in- Charge.

96 Channeling and Benching:

The channels inside the manholes and chambers shall be formed of cement concrete 1:2:4
with 20 mm ageregate as shown in the drawings and as specified in the relevant items of the
schedule, It shall be to the full width of the drain. The depth of the channels shall be builtin the
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chambers where branch drains form junctions. All channels shall be given a suitable fall as
shown in the drawing.

9.7 Manhole Covers and Frames:

Design and manufacture : The manhole frames and covers shall be of clear size specified open-
ing, €1 Double sealed pattern and of weight as specified and as approved by the Engineer-in-
Charge. They shallbe conforming ta 15:17.26-1967 and of weights as specified in fig. 8.6 to 8.12.
They shall be of the best foundry grey metal, tough and close grained and the samples of the
manhole frame and cover submitted to the Engineer -in-Charge and his approval in writing is
to be obtained before the frames and covers are fixed. The irames and covers are to be painted
with three coats of anticorrosive black bitumastic paint approved by the Enginger -in- Charge.
The frames and covers shall be clean moulded, accurately made and fitted in a workman like
manner, the surface being smooth and even.

9.8 Setting of Manhole Frames:
Allmanhale frames shall be set torcorrect alignment and levels, e mbedded in alayers of cement
concrete 1: 24 to the satisfaction of the Engineer-in-Charge in all respects or as specified.

9.9 Depth of Manholes

The depth of manheles shall be measured from the top of covertothe invert level of the man-
hale,

10. Removal, Restoration of Roads Paved Foot Paths etc, and Site Cleaning :

Removal, restoration of rods and foot paths and site cleaning shall be carried out in accordance
with clause 9 of the specifications for laying €1 pipes.
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SECTION — 1X

SPECIFICATION FOR SUPPLY AND INSTALLATION OF PUMPSET
FOR WATER AND SEWAGE :
1. Characteristics of Water and Sewage :
1.1 Pumps for Water Supply Works:
Pumps shall be of suitable material of construction for pumping clear, cold fresh water having
the following characteristics.
a} Turbidity - 500 mg/1 max {silion scale)
b} Chlorides - 500 mg/l max
¢} Total Solids = 3000 mg/l max
d} PH value - 6.5 to 8.5
&) Specific gravity - 1.004 max
fi Temperature - 33°C max

1.2 Sewage Pumpsets:

al Total Solids = 1000 to 2200 mg/|

b) suspended solids ~ 150 to 500 mg/l

¢} Four hours oxygen consumption - 50 to 120 mg/l
d) BOD (5 days 20°C} - 150 to 450 mg/|

e) Alkalinity - 350 to 700 mg/l

fi Chloride - 120 to 300 mg/

gl Free nitrogen - 15 to 45 mg/l

hi Albuminaid nitragen - 4 to 40 mgf.'

it PH value - 68 to 7.9

2. Different Types of Pumps:

2.1 The pumpset offered shall be generally horizontal centrifugal pump, single stage or multis-
tage or monobloc pump to satisfy the duty conditions stipulated in'the tender schedule. The
pumpset shall conform to 15:1520-1972, 15: 5120-1968 for handling water, IS : 8034 - 1976 for
submersible pumpsets and 15:5600-1970 for pumping sewage.

The pumps shall be selected having their maximum efficiency at average operating conditions.
The maximum speed at which a pump shall run is determined by the net positive suction head
available at the pump, the quantity of liquid being pumped and the total head.

2.2 Specific pumps Suggested for Different Capacities:

However considering cost and advantage to carryout maintenance on centrifugal pumps fol-
lowing specific ty pes of pumps may be used for different capacity ranges. However, this is anly
a suggestion and could be modified to suit individual cases.

2.21 Water Pumps :
il Monobloc pumpsets upto 10 HP capacity
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il Coupled centrifugal pumpset above 10 but less than 15 HP
i} Coupled pump with split casing from 15 HP and above.

Suction Head:

The suction head on centrifugal pumpsets shall be limited to 4.5 mts at mean sea level at water
temperature of 30°C to obtain maximum efficiency and to avoid cavitation. Suction lift is to be
reduced for higher altitudes, at the rate of 1.5 m for evey 1000 m above mean sea level and for
higher temperature at the rate of one metre for every 5°C rise above 30°C.

In cases where suction lift exceeds 4.5 mts the centrifugal pump may be installed at a suitable
elevation with reference to the liquid level to restrict suction lift to 4.5 mts. Where the suction
lift exceeds 6 mts it is preferable to provide submersible pump or turbine pump or jet pump
depending on the site condition.

3. Material of Construction for Centrifugal Pumpsets:

31 Material of construction for different parts of pumpset shall be as per 15:5120. Following
alternatives are indicated for guidance for procuring pumps handling clear, cold fresh water.

i} Bronze fitted pump
Casing = cast iron = grade 20 of 15: 210-1970.
Impeller, Casing ring, impelier ring, Shaft Sleeve  Bronze - Grade V of 15:318-1962,
Shaft  Steel.
il All cast iron - Grade 20 of 15:210 - 1970
iii} All Bronze - Grade V of 15:318 - 1962,
ivi Standard fitted pump
Casing - Cast iron grade 20 of 15 210-1970
Casing ring, impeiler ring and shaft sleeve — Bronze Grade V of I15:318-1970

3.2 The material of construction for different classes of construction shall be generally as fallows :

Bronze fitted All cast iron pump All Bronze STD fitted
Cast iron Casing — Cast iron grade 20 Bronze Cast iron
Branze Impellers — Cast iron grade 20 Bronze Bronze
Bronze Impellers wearing rings and bush — Cast iron/GM  Bronze Bronze
15:210-1970
Steel Shaft — Steel Steel Steel
Bronze Shaft sleeve — mild steel Bronze Bronze
Bronze Sleeve nuts Bronze Bronze
CI/GM Gland-cast iron/GM CIHGMm Cl/GM

3.3 When the quality of water is within characteristics range given in para 1.1 normally stan-
dard fitted pump shall be provided. In case of water not complying to the typical characteristics
suitable material of construction shall be chosen with reference to page 25 to 27 of 15:5120.
In case of sewage the pump shall be all cast iron unless otherwise specified. Inrespect of chemi-
cal effluent suitable material of construction for pump shall be chosen with reference to page
25 o 27 of 15:5120.
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3.4 Material Specification for submersible pump set [generally conforming to 15: 8034 - 1976)
will be as indicated below :

a) Pump:

Sl Mo Relevant Specification

it Bearing sleeve . Grade 3, 4 or 5 of 15:318-1962 Leaded tin bronze ingots
and casting (revised)’ or 12 percent chromium steel {grades
94 Cr13, 12Cr13 and 20 Cr13) conforming to 157570
(part V-1972} ‘Schedules for wrought steel ; Part V stainless
and heat resisting steels {First revision)’

il Casting wear ring : Grade 3, 4 or 5 of 15:318-1962 or grade FG 200 of
15:270-1978 ‘Crey iron castings (third revision).
i} Discharge Casing : Grade FC 200 of 15:210-1978.

ivh Impeller : Grade 2 of 15:318-1962 or grade FG 200 of 15:210-1978
or 12 percent chromium steel (Grade 04Cr13, 12Cr13
and 20 Cr 13} comforming to 15:1570 {part V) - 1972

vl Pump Bowl . Grade FG 200 of 15:210-1978.

il Pumb Shaft - 12 percent chromium steeligrade 04Cr13, 12Cr13 and
20Cr13) conforming to 15:1570 (Part VI-1972 or Grades
C40 or C45 of 15:1570-1961 ‘Schedules for wrought
steels for general engineering Purposes’.

vil} Suction casing : Grade FG 200 of 15:210-1978.
b) General Requirements ;

i} Since the metor and the pump are directly coupled or close coupled, the manufacturer
shall indicate the minimum size of the bore hole in which the submersible purnp can be
erected and suspended freely.

OR
The Clamping details for installation of pumpsets in open well.

iit For smooth and efficient working of the submersible pump set, the manufacturer shall
recommend the minimum submergence.

¢} Submersible Motor ;
it The submersible motor shall be squirrel cage induction motor.
iil The windings shall be wet or dry type.

iii) The moters shali be suitable for operation in voltages and frequency conforming to 15 :585-
1963 voltage and frequancy for AC transmission and distribution system frevised).

ivl The earthing of the motor shall comply with 15: 3043 1966 ‘Code of practice for earthing’

v} The thrust bearing shall be of adequate size to withstand the weight of all rotating parts as
well as the imposed hydraulic thrust. These shall be lubricated suitably.
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vi} The motor shall be protected by means of cable glands, rubber seals, etc. from ingress of
borewell water, sand and other foreign matter.

vii) The rator shaft shall be provided with shaft protecting sleeves having asurface finish of .75
micron Ra. Max (see 15:3073-1967 Assessment of surface roughness). However, for short
length of shaft made of stainless steel, protectings sleeves may not be provided.

viii) The motor shall be made of corrosion resisting materials or suitably treated materials to
resist corrosion under normal conditions.

ix) The motor shall have a name plate giving the following information :

al Induction motor

b Name of manufacturer

c} Manufacturer's number and frame reference

dl Type of duty

e} Frequency in Hz

fi Number of phases

g) Rared output in KW

h} Rated voltage and winding connections

i} Current, approximate, in amperes at rated output and
j) Speed in revolution per minute at rated output.

There shall also be an indication to identify a motor with its pump.

x) The cable used for submersible motors shall conform to 1S : 694 (Part 11-1964 - Specification
for PVC insulated cables with copper conductars,

3.5 Material of construction for other parts of pumps shall be as per 15:5120 for pumps hand|-
ing clean cold fresh water,

3.6 Material of construction for handling sewage shall be as per 15:5600- 1970,

) All cast iron fitted — Grade 20 of 15:210-1962.
it All stainless steel — schedule | of 15:1570-1961.

4. Gaskets, Seals and Packings : (Centrifugal Pump)
The gaskets, seals and packings used in special purpose purnps shall be suitably chosen sc as to
withstand the effect of liquid being pumped.

Liquid pumped clear cold fresh water - Material for seals. Mechanical seal or cotton yam lubri-
cated seal.

Sewage — Mechanical seal or white metal foil seal crinkled, lubricated asbestos yarn.
5. Accessories for Centrifugal Pump :

5.1 Essential for pumpset used for pumping water :

a) Oil lubricator with oil level indicator if the pump is oil lubricated.

b) Grease cup for grease lubricated bearings.

<} Flanged sluice valve on suction side if there is positive suction.

d} Flanged sluice valve on delivery side,
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¢} Hanged reflux valve (FRVI on delivery with bypass piping and GM. valve.

i) Pressure relief valve, Spring loaded valve to be installed outside pumphouse jor high head
pump.

® Pressure guage (lor delivery pipel and vaccum guage {for suction pipe! With brass/copper
tubing and vinch cock.

hi Priming funnel with separate or integral air cock.

i} Float switches or automatic level operated control switch (Gptional}
|! Base plate.

k! Foundation bolts and nuts.

5.2 FEssential for pumpset used for pumping sewage.

al Vacuum pump if there is no positive suction.

bi Hanged sluice valve on surtion side if there is a positive suction.
¢! Fanged reflux valve on delivery side.

di Hanged sluice valve on delivery side.

&) Pressure relief valve. (For high head pumps)

il Coupling

g Pressure (for delivery pipel and vacuum guage (for suction pipe) with brass/copper tubing
and vinch cock.

hi Base plate.

il Foundation bolts and nuts.

ji Ball type air relief valve.

ki An automatic level operated control switch may be provided as an optional accessory.
6. Essential Design Features:

The pumps shall have suitable features properly designed Lo ensure satisfactory performance.
In particular design features, such as the following shall be incorporated.

6.1 For Water Pumpsels :

ab In case of more than one duty point, the performance range is to be indicated and the prime
maver should be of sufficient power to take the entire load in this range. Head restrictions
shall be indicated in the name plates to avoid overloading of the prime mover.

b) For working in parallel pumps should be with stable head capacity characteristics.
¢) Arrangement for coaling of bearings where required.

d) Balancing water leakage connection should be provided in case of multistage pumps with
balancing discs.

€) Thrust bearing of adequate size
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2 For Sewage Pumpsets :

J The size of solids should be atleast upto 80 percent of the outlet width of the impeller.

3 Casing and impeller should be so designed as to allow free passage of the specified max size
of solid.

-} Hand holes should be provided in the casing, one to allow early access to the impeller eye
and one as close as possible to the casing throat.

4) On account of the abrasive nature of sewage, provision should be made on stuffing boxes to
ensure clear water supply ot grease lubricationto the glands shall be provided from external
sources according to the directions of the manufacturer.

7. Information to be furnished by the supplier along with tender for performance with clear
cold fresh water.
1} Pump type
2) Discharge in litres per second
3} Head in metres
4) Suction pipe size in mm dia
51 Delivery pipe size in mm dia
&) Power at shaft in kw
7} Speed in revolution per minute
8) Required NP5 in metres
9) Performance curves

100 Materials of construction
it Casing - Cast iron Gr.20 15:210-1470
ii} Casing ring-GW/ - do -
jiii) Impellers - cast iron
iv) Impeller wearing rings and bush cast iron/ GM
v} Shaft-steei
vi) Shaft Sleeves - mild steel
vii) Gland - cast iron/ GM
viiir Sleeve nuts - CI/GM
11} Recommendations of manufacturer shall be furished for:
al Suction pipe size in mm dia
bi Delivery pipe size in mm dia
) Weight of the pump in kg
d) Any special instructions for installation, operation and maintenance
including use of special tools
12} Sealing arrangements
13} Recommended spares for 2 years service and cost
14) Primer mover - all information corresponding to the particulars in the item for
sarisfactory performance of the pump.



8. Pump Set:

Pump tests are made to determine the following:

a} The discharge against the specified head when running at the rated speed under specified
suction lift or head.

b) The power absorbed by the pump at the pump shaft (BHP) under the above specified condi-
tions and

c} Efficiency of the pump under the above specified conditions.

The pump has to be tested at manufacturer's works and a test certificate furnished before sup-
ply and tested at site after installation as per procedure in clause 13 of 15:5120 - 1968,

9. Pump Installation :
9.1 Installation:

Certain precautions must be observed in planning a pump installation and during the erection
period. Some of these points to be considered are given below.

9.2 Piping:
Both the suction and discharge lines should be independently supported so as no strains will be
thrown on the casing ; such strains may cause distortions and rubbing

9.3 The suction line should be as short and straight as possible. Any elbows should have large
radie. For pumps operating with suction lifts no valves other than a foot-valve should be placed
in it. Generally, the diameter is made one or twa sizes largerthan the pump flange size. All these
precautions insure the maximum available suction head on the pump. When an oversize line is
used an eccentric reducer which is horizontal at top is placed between it and the pump flange
as illustrated in figure No. 9.1, 9.2.

9.4 Itis very important to have the suction line aiftight and to aveid high spots at which dis-
solved gases or air might separate out and destroy the vacuum. After the piping is installed and
th pump s running all joints should be inspected with aflame, as air leakage will draw the flame
to the opening, The same method can be used to determine leakage through the packing box.
The eccentric reduceris used atthe suction flange to avoid high spots at which the air might col-
lect. The inlet end of the suction line i.e. submergence should be 1 to 2 m below the minimum
water level of the pump {not less than Tm) to prevent air from being drawn into the pipe with
the water,

9.5 ltis desirable to have as long a length of straight piping between the elbow and suction flange
as possible to even aut the flow of the water as it enters the pump. The pump should be placed to
secure the greatest possible suction head and yet be available for inspection and repair work.
9.6 A check valve and a gate valve are usually placed in the discharge line. The gate valve is
used to ragulate the flow and the check valve prevents backflow inte the pump which might
cause it to operate like a turbine and perhaps be damaged on account of overspeed. The check
valve is placed between the gate valve and the pump so that it may be inspected or repaired
without emptying the discharge line.

9.7 Foundation:
The foundation should be heavy to reduce vibrations and should be rigid enough to avoid any
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twisting or misalignment. Aspace of 2to 4 cm is allowed between the base plate and top of the
foundation which is filled with grouting to secure a uniform load distribution.

When the grouting had dried the base plate should be drawn down evenly to avoid springing it.
Alter this has been done the shaft is finally aligned both radially and axially with the driver by
means of shims or wedges so that it turns freely. If the shaft is not properly aligned there will be
vibration and excessive wear on the bearings, packing and wearing rings. (Ref. fig.9.2)

10. Pump Operation :
10.1 Trial Operation

The operation of centrifugal pumps is quite simple and safe. There are relatively few valves and
the pump will not be damaged even if the discharge valve is clased for short periods of time.

10.2 Starting - The pump must be primed before it will deliver any fluid, Failure to prime the
pump may cause the wearing rings rub and seize or the shaft may be scored at the packing
boxes. During starting it is wise to have the ventcock in the casing open slightly to remove any
dissolved air in the water.

Itis best to have the discharge valve closed so that the least load is thrown on the driver when
the pump is started. The valve should be opened gradually to avoid throwing a farge sudden
load on the driver and to prevent a sudden surge in the discharge line. The discharge valve
should be fully open when starting mixed flow or propeller pumps because the brake horse
power will then be a minimum.

10.3 Running ; When the unit is running it requires very little attention beyond occasionally
checking to see that {a) the journal and thrust bearings are running cool and have a sufficient
supply of oil (b)the packing is adjusted ta permit a slight leakage to cool and lubricate it and (c}
the water is flowing to the water seal if the suction gland to prevent air from leaking in.

10.4 Shutting Down : When shutting down, the discharge valve should be in the same position
as when starting up by closing the discharge valve gradually so that less power is dropped from
the line and any sudden pressure surges in the pipe system are avoided.

105 Inspection and Maintenance : Manufaciurers supply instruction books which give direc-
tions for the operation and maintenance of each pump. The following information is forgeneral
guidance.

The wearing ring clearances should be checked as they will increase withtime and thus cause a
decrease in efficiency. The frequency of the inspection will depend upon the liquid handled. if
the liquid contains gritty materials or is corrosive, inspection may be made manthly, but if clear
water is pumped it may be sufficient 1o check them annually. A general rule is to replace.the
rings when the clearance has increased 100 percent above the original.

The packing should be replaced after it becomes hard and tends to score the shaft. When the
packing is being replaced, the finish of the shaft sleeves shouwld be examined for smoothness. It
is essential that the lantern ring be placed directly under the water inlet when puttingin the new
packing to ensure a circultion of the water and asatisfactory seal. The packing shall be gradually
compressed with the pump running, It should not be compressed too much as local heating of
the shait and consequent misalignment will result. A slight leakage will ensure proper lubrica-
tion and cooling.
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If the base is not too rigid the shaft alignment should be checked occasionally when the pumpis
at a temperature corresponding to running conditions. This must be done with the packing
removed, At the same time the clearance of the journal bearings should be checked for wear,
{For vertical shaft couplings lubricated with il seall.

The entire pump should be dismantled periodically and examined for excessive wear corro-
sion,

11. Guarantee of Performance :

a) The pumps shall be guaranteed by the manufacturer/ supplier against defects in material and
workmanship under normal use and services, for a period of at least one year irom the date
of despatch/installation.

b) Guarantee of Performance :
The supplier shall indicate the working range of the pump and the efficiency of the pump shall
be guaranteed at a specified point of rating, If the department so desires, the manufacturer or
supplier shall guarantee the non-overload of the prime mover for variations in the head in the
wor’xing range. In the case of pumpswhere acceptance tests cannot be conducted on the liquid
for which the pump is designed, the manufacturer shall indicate the liquid performance of the
pump based on the results of the tests conducted by him on the pump with waier as 1 Hicated
under clause 13 and interpolated as explained under clause 14 of 1S:5720. Hweve: inthese
cases, the manufacturer shall guarantee for the performance of the pump witn watar for the
specified range.

¢} Tolerance : A tolerance of + 2.5 percent shall be permissible on the discha:ge. H 3 wever, for
small discharges upto 900 litres per minute. a tolerance of + 2.5 percent shall be permissible on
the discharge. However, for small discharges upto 900 litres per minute, a tolerance of + .5 per-
centor+ 24 litres per minute whichever is higher, is allowed, while the negative tolerance of 2.5
percent is maintained.

The pump efficiency shall be not less than the specified value by more than 2.5 percent. This
tolerance may be raised to 5 percent in case the prime mover does not get overloaded.
12, General Requirements of Design Features of Pumps (For Information)

a} Performance :The specified range shall lie an the stable portion of the head characteristic
curve. This is applicable in case of parallel operations of pumps only.

b} Suction and Delivery Ends : The size of the suction end of a double suction pump should
preferably be one size larger than that of the defivery. This is to offset the increased I~-< - the
suction. Typical practices of pipes used are:

85/65 mm, 100/75 mm, 125/100 mm, 150/125 mm, 200/150 mm and 2507200 mm etc.

¢} For a high pressure pump, a reflux valve shall be connected an the delivery side and a pres-
sure relief valve installed in the pumping main outside pumphouse. Need for surge control
devices verified.

di Fluid Passages : All the liquid passages in the casing and the impeller which are inaccessible
to machining shall be finished to smooth surface as far as possible.

e} Drainage Plugs : Tapped drain holes with plugs shall bg provided for draining the fluid that
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may drip from the sealing arrangement. The sealing amangement shall be sufficiently deep to
provide for sufficient quantity of packing to prevent leakage of air.

f} Lantern Ring : In case, where alantern ring is used in a stuffing box, it shall be sandwiched bet-
ween rows of packings and shall be easily removable.

@) Casing : Casing shall be of robust construction and tested to withstand 1.5 times the shut-off
pressure of twice the rated pressure, whichever is higher,

h Impeller : The impeller shall be properly balanced along with any ctherunmachined rotating
parts on proper balancing equipment so as not to cause any vibration.

i) Shaft : The shaft shall be finished to close tolerances at the impeller coupling, pulley and bea-
ring diameters. The impeller, pulley and shaft sleeves shall be firmly secured to the shaft by keys
or nuts or both.

jt Shaft Couplings: Shait couplings, where pravided, shall be properly aligned and firmly
secured to the shait by keys or nuts or both.

k) The size of the shaft shall be calculated on the basis of the total maximum combined shear
stress. This shall not exceed 30 percent of the elastic limit in tension or 18 percent of the ultim-
ate tensile strength.

The next higher standard size of shaft in accordance with the relevant standard shall be chosen.

The design of the shait shall also take into consideration the critical speed of the shalt which
shall differ from the actual working speed by at least ten percent on either side.

) Bearings : The bearings should be designed for a minimum life of 20,000 hours or 40,000
hours as required. The bering housings shall be designed in such a manner that no liquid being
pumped should enter the housing.

m) The bearings may be ball, roller or sleeve bearings. In the latter case, some sort of thrust bea-
rings are necessary. |f sleeve bearings are used, they are to be machined for close unning fit.
The bearings shall be so designed as to take up the necessary radial load as well as the net hyd-
raulic axial thrust. Bearings shall be lubricated properly.

n) Where there is a possibility of fluid entering the bearings, the pump shall be provided with
suitable preventive arrangements, for example, deflectors.

0} Stuffing Boxes : The stuffing boxes shall be extra deep and provided with a cooling water
jacket if so required. In addition, provision for tapping off the leakage liquid shall also be made.
The packing materials employed shall be suitable for withstanding the special conditions such
as temperture, corrosion due to the fluid being handled etc. Wherever possible, suitable
mechanical seals may be used.

p! Base Plates: The base plate which accommadates the pump or the pump and the prime
maver, when provided, shall be rigid and stable so that alignment is not affected under normal
worrking conditions.

q) Prime Mover : The prime mover shall be of such a capacity as to provide, under working site
conditions, a power which is more than the maximum power required by the pump at any point in
the specified range. Should a specific margin be required by the customerin the power of the prime
maover, he should so advise the manufacturer for obtaining the proper recommendations.
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r} Name Plate : Every pump shall have a name plate indicating :
al name and address of the pump manufacturer;
b type, size and serial number of the pump; and
¢ speed, total head, capacity and correspending pump input for the duty peint.

s For corrosive liquids the material of the name plate shall be suitable to withstand the corro-
sive atmosphere.
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SECTION X
SPECIFICATIONS FOR SEPTIC TANKS
SOAK PITS AND DISPERSION TRENCHES.




SECTION — X
BRIEF SPECIFECATIONS FOR SEPTIC TANKS, SOAK PITS AND DISPERSION TRENCHES

SCOPE:

This specification covers the method of construction of septic tanks, dispersion trenches and
soak pits. The specification includes 1) Materials, appliances and components. 2} Location of
septic tanks. 3) Septic tank construction details, 4) Sub-surface absorption systems. 5) Inspec-
tion and testing of septic tanks, 6) Comissioning of septic tanks.

1. Materials, Appliances and Components ;

1.1 All materials used in the construction of septic tanks and its appurtenances shall conform
torelevant detailed civil works specifications and items not covered in civil waorks specification
should conform to relevant Indian Standards and or CPWD specifications.

1.2 Items of works like carth work, plain cement concrete, brick masonry, stone masonry, fein-
forced cement concrete, form work, reinforcement ete, shall be done as specified and des-
cribed in relevant detalled civil works specifications.

1.3 Inthis specifications septic tanks constructed of masonry, concrete and hume pipe septic
tanks are cansidered which are generally used.

2. Location of Septic Tanks :

2.1 Septic tank shall be located al a place open to sky preferably at 10 m distance from the
building and necessarily at a minimum distance of 6 m away from the exterior of the wall of
building and not less than 18 m clearance from any service or storage of drinking water at or
below ground level, Suitable accessibility to the location of septic tanks shall be provided for
cleaning purposes.

The location shown in PH drawings are to be verified at site for its suitability with reference to
existing water sources, adjoining buildings, ground level sub-soil strata and ground water level
etc, and locations finalised at site and wherever locations are changed the same shall be
informed to Chief Enginecr and modified PH drawing obtained.

3. Septic Tank - Construction Details :
11 Construction: Septic tanks constructed may be of brick work, stone masonry, concrete
Hume pipe or other suitable materials, as specified in the drawing,

3.2 Brick Work and Stone Masonry : Walls built out of brick should not be less than 200 mm
thick and should be plastered to a minimum thickness of 20 mm inside and outside with
cement mortar not weaker than 1:3 with water proof compounds as additive. In case of stone
masonry the minimum wall thickness shall be 380 mm,

3.3 Concrete : \When concrete septic tanks are provided the same may be built out of precast
or cast in situ concrete and shall have a mix of proportion not |esser than grade M 200,

3.4 Hume Pipe Septic Tank:

Precast, factory made hume pipe septic tanks whereever proposed shall be of reinforced con-
crete, These tanks shall have suitable openings for inlet pipe, outlet pipe, access opening and
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lid and vent hole and shall be provided with avent pipe and ventilating cowl protected by mos-
quito praof wire net.

3.5 The floor sloping should be of cement concrete of grade M150 and should be sloped
towards the sludge outlet.

36 Cover:Everyseptictank shall be provided with a water tight cover of adequate strength.
Access openings are intended for cleaning without entry of men. Entering of work men inside
septic tanks should be prohibited as it will lead to fatal accidents of asphyxiation due to obnoxi-
Ous gases.

If circular, <lear opening shall be 500 mm dia minimum and if rectangular, the opening shall
have minimum dimensions 500 X 500 mm.

37 WVentilating Pipe : Every septic tank shall be provi ded with ventilating pipe with a minimum
diameter 50 mm or as specified in drawings. The top of the pipe shall be provided with a suit-
able cage of mosquito proof mesh. The height of ventilating shaft shall notbe less than 2 if the
septic tank is located 15M away from building, ifit is located within 15Mthen the height shall be
2M above the height of building.

3.8 Disposal of Sludge:

The sludge removed from septic tanks shall not be applied on ground as it may give rise to
smell. In case of precast Hume septic tank and small tanks wherever desludging chamber s not
provided cover shall be removed and kept open to allow the foul gases to escape. The sludge
and sewage present in the septic tank may be pumped out to an ex cavated pit using a sewage
pump or bailed out using buckets and rope and may be delivered into an excavated pit and
neatly covered with a 50 cms, layer of earth. Sludge may be removed by operating the sluice
valve in the sludge withdrawal pipe and collecting the sludge in abucket. Care shall be taken
that no persons enter the septic tank for desludging.

4. Sub Surface Absorption Systems :

A sub soil dispe rsion system shall preferably be about 25 metres away and necessarily shall not
be closer than 18 M from any saurces of drinking water and 6 M away from exterior wall of the
building, In lime stones and rock formations with crevices any absorption svstem should not be
located. In such lacations the effluent shall be treated with trickling filter and chlorinated and
disposed.

4.2 Construction of Soil Absorption Systems:

al Sock Pit: Soak pit shall be constructed generally as per details shc- in the fig. No.10.1 and
of required diameter and depth as may be necessary.

Farth wark excavation for soak pit shall be done truely vertical and in loose soils. Extra protec-
tion shall be taken by providing shoring and strutting to retain section of pit. Alternatively suit-
able offsets as applicable to excavation of deep trenches may be given. (Refer specification for
excavating deep trenches for gravity sewers). The filling up stone metal shall be in stacks of a
height of 1 M with necessary wooden planks or plywood supporting sheets between 150 mm
stone metal and 75 mm metal and quarry dust. After filing 1 M height the wooden planks or ply
wood shall be pulled up to further height of 85 cms leaving 15 cms overlap in filled up materials as
anchorage and further filling of metal continued upto bottom of bamboo mat. A appropriate
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et level inlet stone ware pipe shall be laid before continuing the filling over the bamboo
mat. (Any country wood plank can be used in place of bamboo mat at no extra cost after appro-
val of Engineer-in-Charge). One layer of 1000 guage or 250 micron LDPE polychylene film will be
laid above bamb oo mat before earth filling (filling shall be 150 mm above G.L and wrfing to be
provided on top),

bi Dispersion Trench :

Dispersion trench shall be constructed as per details shown in figure No.10.2. Open jointed
glazed stoneware pipes shall be used for dispersion of efiluent. Care shall be taken to place the
direction of sackets down stream. The gradient to be given in the apen jointed pipe length shall
be very minimum Le. 1:300which is provided only to over - come the frictional jess. Provision
of any additional gradient will resuit in nontilisation of the dispersion trench on the upper por-
tions and all the efiluent will flow down to the tail end of trench which is not desirable.

4.3 Laying of Filter Media Bamboo Mat, LDPE Film etc.

The trendch shall be cutio the size as shown in the fig. 10.2. with 1 in 300 gradient at trench bot-
tom. The width of trench shall be 1 metre, The depth of tzench shall be such that to provide 150
mm depth of 20 mm stone media below the invert level of the stone-ware pipe and 450 mm
height of stane media above the crown level of stoneware pipe. The vertical sides and bottom
wf trench shall be neatly timmed, 20 mm crushed stone shall be filled up in the irench bottom
toan uniform depthof 150 mm. The open jeinted stone ware pipes shall e laid to gradient of 1
in 300 along the centre fine of the trench providing equal width of stone media on both sicles of
the stoneware pipe. The balance 450 mm depth shall be filled fully with 20 mm crushed stone
on the sides of pipe and then to the full height without damaging the stone ware pipe or shiiting
the alignment of pipe. The stone metal shall be filled in the pipe by gently placingthe stone jelky
to prevent damage to SW pipe. Dumping of stone jelly from above the trench shauld not be
tesarted to, The open jointed portion of SW pipes shall be first covered with stone jelly and the
rermaining portions done later. 12 mm vrushed stones shall be filled up to a depth of 150 mm.
Over this metal a layer of bamboo matting both surfaces coated with bitumen shall be laid hori-
zomtally on levelled surface of stone jelly. A layer of LOPE polyethylene filrm oi 230 microns shall
e laid over the hamboo mat with suitable over lapping pasted with appropriate synthetic
adhesive. The balance depth shall be filled up with excavated earth consolidating moderately
and an earthern mound af 150 mm high above ground level as shown in fig-10.2 shall be
formed to avoid formation of drain by subsidence of earth which will collect rainwater and dis-
turb the functioning of absorption system.

44 During excavation the soil candition shall be verfied by Engineer-in-Charge and in case of larger
septic tanks percolation rate test shall be done at site and length of dispersion trenches decided at site.

45 Whetever such sub soll water level is high, septic tank shall be located not far away from
the building to minimise depth of dispersion trench below ground level. In worst cases pump-
ing of the septic tank effluent to the dispersion trench laid atan elevated place free from ground
water may have to be resorted to.

5. Inspection and Testing of Septic Tanks:

571 Inspection :

The work at all stages shall be carefully inspected to ensure that wirk is done as per specification
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herein specified and also relevant specifications for civil works.

5.2 Testing:

Before commissioning the tank for use it should be tested for water tightness by filling with wat-
er and allowing it to stand for 24 hours. It should be topped up, if necessary and allowed to
stand for a further period of 24 hours during which time the fall in the level of the water should

not be more than 1.5 ¢ms. If the fall is more than 1.5 cms then leakages in septic tanks shall be
traced and arrested before commissioning.

6. Commissioning of Septic Tanks:
The tank should be filled with water to its outlet level befare the sewage is let into the tank. It
should, preferably be seeded with small quantities of digested sludge, obtained from septic

tanks or sludge digestion tank. in the absence of digested sludge a small quantity of decaying
orfganic matter such as digested cow dung may be introduced.
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ERRATA

Section  Page Para Printed as To be read as
Contents | & Fire clay chinaware kitched Fire clay kitchen sink
sink and dran board and drain board
lii 1.7 page No.26 Page MNo.23
1 1.7.3.3 page No.27? Page No.26
ii Para No.1.8.2 Para No.l.8.1
Page No.28 Page No.27
iv 1.5 Quantity Quality
X xil Pumbsets pumpsets
=il 5 Assessories Accessories.
i Gurantee Guarantee.
I i 1.3 whereever wherever
3 3. where-ever wherever
4 4. hexagonal nipples,pillar hexagonal nipples etc.,
cock, stop cock etc.,
4 5,105 connecion connection
5.1(6) whereever wherever
L] B2 waste coupling and waste coupling of
coupling of
5 8.1.2 drain borad drain board
6. &l with detachable CP brass with CP brass washers
1 19 3 shitl shali
£ U two pleces or screwed two pieces are screwed
20 6.6 horizontl horizontal
m 24 1.2.2 imperfecions imperfections
6 1.7.3.3 1.7.3.21id) 1.7.3.21
26 17302 .enot exceeding 30 ot exceeding 30
percent). percent). The |ointing
of €1 soil pipes shall be
done as described in
section IV page 36 para
3.1.6.2 and sketch
i CED/PH/#4.1 at page 41
b 7 1.7.3.23  The upper and The upper end
' 29 2.7(c) diameter of 1200mm diameter of L4 Omim
iy iz 1.4.2.1 Bends {plains) Bends (plain)
Table-1
7 For ears case For ears cast
3% lhaduB quantity exceeding 3U0 mm quantity excecding

30 metres



section  Page Para Printed as To be read as
v L6 2.5 hikelyhood likeliheod
Le 2.7 compated compacted.
a7 2.9 shorting shoring
48 kN | therealter shall be therealter if damaged
damaged
35 69 gl = NP Df33 gl NP
3.3
57 7.8 rainforced reinforced
vi 70 Ha) trenched trenches
71 3.2(c) converting conserving
73 &lc) in Table in Table-3
74 Table-2 Table-3
75 10(c) in Table-3 In Table-y
Table-3 Table-4
Vil 79 5.3.3 then using guide then lowered gently into
ropes. the trench using guide ropes.
&0 5ulhe3.2 with a small teeth with small teeth
&2 5ol burried bured
§2 6.3 Contents in page 34 to be
read in continuation of pige
82 and contents of page 33
to be read in contimuation
of page 84,
il &7 1.3 Table un-numbered  Table in page &7 to be read
as Table-1
94 5.2 Gigh ground water High Ground water table.
table
95 5.12(b) Fig 2.1 Fig. 8.1
97 7.3 ~does not empty ..does not empty with in
with in thirty thirty minutes and make ap
minutes. water added to mawmtain
constant water level in
funnel in 30 minutes shall net
oaceed 0.006 Lisfemdia/meter
length of SW pipe.
99 15 rods and fecthpuths  roads and footpaths
[ 14 122 9.3 radie radius
X 130 4.20a) sock pit souk pit.
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