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CHAPTER |
GENERAL SPECIFICATION OF MATERIALS
GENERAL
1. All materials to be used shall conform to the ral@vspecifications as per the

latest edition of Indian Standard, unless otherwsdated in the detailed
specifications of items of work.

Wherever a reference to any Indian Standard appedine specification, it shall
be taken to mean as a reference to the latesbwes$ithe standard.

Tests for materials shall invariable be got caroed by the contractor when the
same are specified in the specifications. Test als have to be carried out,
even though the same are not specifically mentioméide specifications. If in the
opinion of the Engineer-in-charge, the same areired to be carried out. All
such tests shall be got carried out in Governmeiiscapproved laboratories and
cost there of shall be entirely boned by the Catira

No collection of materials shall be made beforasitgot approved from the
Engineer-in-charge.

Collection of approved materials shall be doneit& sf work in a systematic
manner. Materials shall be stored in such a maasé¢o prevent deterioration or
intrusions of foreign matter and to ensure the gmedion of their quality and
fithess for the work.

Materials, if rejected by the Engineer-in-chargealsbe immediately removed
from the site of work. If they are not removed withtwenty-four hours of

receiving such intimation, Engineer-in-charge shgdt the same removed at
contractor’s cost. The Engineer-in-charge shalpakg off such materials in a
manner as he chooses and the contractor shalenerttitled to any compensation
for the cost of such materials.

Approval to the samples of various materials gilbgrihe Engineer-in-charge will
not absolve the contractor from the responsibibfyreplacing the defective
material brought on site or materials used in tloekwiound defective at a latter
date. The contractor shall have no claim to anynmmy or compensation
whatsoever on account of any such materials bezjexted by the Engineer-in-
charge.
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8. The contractor must ensure to observe the lawssrahd regulations imposed
under the “Mineral Acts” and such other laws andesuprescribed by
Government from time to time and seek permissioereter required and pay
royalties before taking materials from queries @g @nlawful doings may render
him to face legal actions for which he himself va# responsible.

MTL-1 Water:

Water shall not be salty or brackish and shall learg reasonably clear and free from
objectionable quantities of silt and traces ofamtl injurious alkalis, salts, organic matter
and other deleterious material, which will eithezaken the mortar or concrete or cause
efflorescence or attack the steel in RCC. Contdimetransport, storage and handling of
water shall be clean.

If required by the Engineer-in-charge it shall lestéd by comparison with distilled
water. Comparison shall be made by means of stdrmanent tests soundness time of
setting and mortar strength as specified in IS-28%6. Any indication of unsoundness,
change in time of setting by 30 minutes or morel@srease of more than 10 percent in
strength of mortar, prepared with water sample wdwnpared with the results obtained
with mortar prepared with distilled water shall figficient cause for rejection of water
under test.

Water fit for drinking is generally suitable for mar or concrete.

Water for curing to mortar, concrete or masonryusthmot be too acidic or too alkaline.
It shall be free of elements, which significantffeat the hydration reaction or otherwise
interfere with the hardening of mortar of concrétging or those produce objectionable
stains or other unsightly deposits on concrete @ntan surfaces.

Hard and bitter water shall not be used for curlPgtable water is generally suitable for
curing of mortar or concrete.

MTL-2 Cement:

Cement shall be ordinary Portland cement as peRbS or Pozzolona cement as per IS
1489. The cement for works under the contract oy tma procured by the contractor
directly from the manufacturer or from the dumpsh&f company to ensure quality.

The contractor shall take every precaution to stbeecement properly so that it is not
spoiled by dampness etc. Cement required for us ks fresh at possible and stored on
planks raised 15 to 20 cms. above the floor ancketh30 cms. away from the wall in
suitable closed weatherproof godown at the siteak. Cement shall be stored in such a
way to allow the removal and use of cement in cblogical order of receipt i.e. first
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received being first used. Not more than 15 bagdl 8le stacked vertically in one pile
and maximum width of the piles should not be miant3 meters. Any cement, which
has deteriorated, caked or which has been setrtialpaset shall not be used. When
temporarily stored in open for use, it shall betkep a suitable platform and suitably
protected as necessary.

Different brands of cement or cement of the sanamdbfrom different factories shall be
stored in separate groups and shall not be mixedgluse. Cement shall be kept in a
store under double locking arrangements. A boadttating stock and daily transactions
of cement shall be kept in each room of the cemstare. Daily account of receipt and
use of cement bags shall be maintained by the &cotrin the Performa prescribed by
the Engineer-in-charge and shall be available @nfer checking and inspection.

The cement shall be measured by one bag for alhusencrete (except otherwise stated)
and masonry etc. For calculation for the proportitie volume of the cement bag shall

be taken as 0.0342 Cu.m. (1.20 cft.) and meastaxgof size of 30 cms x 30 x 38 cms

for concrete works. If weigh-batch concrete is ®used, the cement shall have to be
used as per actual weight and the contractor sbalbe entitled for any compensation for

loss in weight due to shifting of bags or on acdamfrany other reasons.

MTL-3 Sand:

Sand shall be naturals and, clean, well graded, lsrong durable and gritty particles
free from injuries amounts of dust, clay, kankadules, or of flaky portion shall alkali,
salts organic matter loam mica or other deletergusstances and shall be got approved
from the Engineer-in-charge. If sand is coveredhwitist, it shall be washed with water
to make it clean.

(A) The sand to be used in cement mortar for masonrisnaand first coat of
plaster should generally satisfy the following gnagd

|.S. Sieve Percentage by weight passing sieve
480 100
230 80-95
120 70-90
60 40-85
30 5-50
15 0-10

(B) The fineness modulus shall not exceed 3.0 Sancetased in cement
mortar for stone sled lining work, pointing and @ed coat of plaster may
have the following gratings

|.S. Sieve percentage by weight passing through
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480 100
240 100
120 75-100
60 40-85
30 5-50
15 0-10

The fineness modulus shall not exceed 1.6

(C) Sand to be used for concrete works shall bgradles as specified in I.S.
383 fineness modulus varying from 2.6 to 3.6 aspguirement.

MTL-4 Stone Dust:

This shall be obtained from crushing hard blacléldthap-stone. It shall not contain more
than 8% of silt determined by field test with me#asy cylinder. The method of
determining silt contents by field is given as unde

A sample of stone dust to be tested shall be plag#abut drying in 200 mm measuring
cylinder. The quantity of the sample shall be stict it fills the cylinder up to 100 mm.
mark. The clean water shall be added up to 150 nawk.nThe mixture shall be stirred
vigorously and the contest allowed settling foragits.

The height of silt visible as settled layer abofie stone dust shall be expressed as
percentage of the total height of the stone dusé¢ §tone dust containing more than 8%
silt shall be washed so as to bring the silt caniethin the allowable limit.

The fineness modulus of stone dust shall not lstlem 1.80.
MTL-5 Stone Girit:

Grit shall consists of crushed or broken stonel@ntiard, strong dense, durable clean of
proper gradation and free from skin or coating ik prevent proper adhesion of
Mortar. Grit shall generally be cubical in shapel @3 far as possible flaky elongated
pieces shall be avoided. It shall generally compith the provision of 1S-383-1970.
Unless special stone of particular quarries aretimeed, aggregate shall be broken from
the best black trap stone as approved by the Eeginecharge. Stone shall have no
deleterious reaction with cement.

The grit shall conform to the following gradatios ger sieve analysis.

|.S. Sieve Designation Percentage passing foewe
12.50mm 100%
10.00mm 85-100%
4.75mm 0-20%
2.36mm 0-5%
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The crushing strength of grit will be such as towlthe concrete in which it is used to
built-up the specified strength of concrete.

The necessary test for grit shall be carried outpas the requirements of IS:
2386(revised) from time to time as per instructiohthe Engineer-in-charge.

MTL-6 Cinder:

Cinder is well burnt furnace residue, which hasnbéeed or sintered into lumps of
varying sizes.

Cinder aggregates shall be well burnt furnace uesmbtained from furnace using coal
fuel only. It shall be sound and clean and freenfrday, dirt, ash or other deleterious
material.

The average grading for cinder aggregates shakbraentioned below.

I.S. Sieve designation Percentage passing
20 mm 100
10 mm 86
4.75 mm 70
2.36 mm 52
MTL-7 Stone Grit for Plain and ordinary Reinforced Concete.

Coarse aggregate shall be of machine crushed stdslack/blue trap and be hard strong,
dense durable, clean and free in skin and coaikedylto prevent proper adhesion of
mortar. The aggregates shall generally be cubitadhape. Unless special stones or
particular quarries are mentioned, aggregates slwalnachine crushed from the best
black/blue trap stone as approved by the Engimeeharge. Aggregate shall have no
deleterious reaction with cement. The size of tbarge aggregate for plain cement
concrete and ordinary reinforced cement concredt ghnerally be as per the table given
below. However, in case of reinforced cement cdectbe maximum limit may be
restricted to 6 mm less than the minimum later@hctistance between bars or 6 mm less
than the cover whichever is smaller.

TABLE -1
L.S. Sieve Percentage Passing for single Sized
Designation aggregate of Nominal size
40mm 20mm 16mm
40 mm 85-100 100 100
20 mm 0-20 85-100 100
16 mm - - 85 —-100
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12.5 mm - - -

10 mm 0.5 0-20 0-30
4.75 mm - 0-5 0-5
2.36 mm - - -

Note : This percentage may be varied some whah®yEngineer-in-charge whom
considered necessary for obtaining better densitl strength of concrete.

Single size coarse aggregates conforming to theiresgents in table No.1 above, or
following nominal sizes shall be used at site viltk other ingredients of concrete as
indicated below. The mixing shall be in a mixtuream the 1:2:4 and C.C. 1: 1 %:3
mixing with the other ingredient of concrete st done in the mixture only except for

small work.
(2) C.C.1:5:10 - Nominal size of aggregate 40 mm
(2) C.C. 148 - Nominal size of aggregate 40 mm
3) C.C. 136 - Nominal size of aggregate 40 mm
(4) C.C.1.24 - Nominal size of aggregate 20 mm
(5) C.C. 111v%:3 - Nominal size of aggregate 20 mm

The grading test shall be taken in the beginnind anthe change at the source of
materials. The necessary test indicated in IS —88&BIS — 45&hall have to be carried
out to ensure the acceptability. The aggregatels Ishastored separately and handled in
such a manner to prevent the inter-mixing of ddféraggregates. If the aggregates are
covered with the dust, it shall be washed with wate make it clean. The
coarse/aggregates for plain and reinforced conaieddl be measured by volume in the
steel or wooden boxes prepared as per the directitire Engineer-in-charge.

MTL-8: Selected Earth

The selected earth shall be that obtained frometed material or shall have to be
brought from outside as indicated in the item.téfm does not indicate anything the
selected earth shall have to be brought from oeitsid

The selected earth shall be good yellow soil aradl $fe got approved from the Engineer-

in-charge. In no case black cotton soil or simgagatly expansive and shrinkable soill

shall be used. It shall be clean and free fronmuddbish and perishable materials, stones
or bats. The cold shall be broken to a size of %0 on less. Contractor shall make his

own arrangement at his own cost for land for bomgwselected earth. The stacking of

material shall be done as directed by the Engimeeharge in such a way as not to

interfere with any construction activities and grdnt stacks.

When excavated material is to be used, only salestaff got approved from the
Engineer-in-charge shall be used. It shall be siddeparately and shall comply with all
requirements of selected earth mentioned in abava. P
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MTL-9: Black trap/blue stone coarse aggregates for contield reinforced
concrete

Coarse aggregate shall be of machine-crushed stdiack/blue trap and be hard strong,
dense, and durable clean and free from skin antihgolikely to prevent proper adhesion
of mortar.

The aggregates shall generally be cubical in shdpéess special stones of particular
guarries are mentioned, aggregates shall be machushed from the best, black trap
stone as approved by the Engineer-in-charge. Agfeeghall have no deleterious
reaction with cement.

In proportion concrete, the quantity of coarse aggtes shall be determined by weight
only. Obtaining the aggregate in different sized blending them in the right proportions
as per concrete mix design approved by the Engineghnarge shall control the grading

of coarse aggregate. The different sizes shall tbeked in separate stockpiles; the
grading of aggregates shall be checked as frequastipossible. The frequency for
verification of the grading shall be as directedtbg Engineer-in-charge to ensure that
the grading is maintained uniform with that of #@mnples used in the preliminary tests.

The necessary test indicated in IS - 383 and E5-shhall have to be carried out of ensure
the acceptability of the material.

If aggregate is covered with dust it shall be wdshih water to make it clean.
MTL-10: Bricks: First Class Bricks

(A)  The bricks shall be hand or machine moulded madle from suitable soils and
kiln burnt. They shall be free from cracks, flamsodules of free lime. Bricks
shall have smooth rectangular faces with sharpererand shall be of uniform
colour.

The size of modular bricks shall be 190 mm x 90 amd shall conform to.$.
1077 in respect of tolerance for sub-class A briékscks of size 9"x4-1/2"x 3”
can also be used.

The crushing strength of the bricks shall not besléhan 35 kg/sq.cniThe
average water absorption shall not be more thape?€ent by weight. Necessary
tests for crushing strength and water absorptiati sle carried out as directed by
the Engineer-in-charge.

(B) Second Class Bricks
The second class bricks shall be similar to fitass bricks except that they may

be permitted to have slight distorted and roundeges provided no difficulty
shall arise on this account in laying of unifornucses.
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MTL-11: Mild Steel Bars

Mild steel bars reinforcement for R.C.C. work slahform to IS. 432 and be of
tested quality. It shall also comply with relevaatt of IS. 456.

All the reinforcement shall be clean and free frdim, oil, paint, grease, mill scale or
loose or thick rust at the time of placing.

Reinforcement steel shall be stored such as tadasistortion and sags of long
length and shall be protected as far as possibie furface deterioration. All bars
of the same designation shall be stacked separatelyar as possible and
distinctly marked.

For the purpose of payment the bar shall be medsumeect up to 10 mm length
and weight payable worked out at the rate specifetdw.

(2) 6 mm 0.22 Kg/Rmt.
(2) 8 mm 0.39 Kg/Rmt.
3) 10 mm 0.62 Kg/Rmt.
4) 12 mm 0.89 Kg/Rmt.
(5) 14 mm 1.21 Kg/Rmt.
(6) 16 mm 1.58 Kg/Rmt.
(7 18 mm 2.00 Kg/Rmt.
(8) 20 mm 2.47 Kg/Rmt.
(9) 22 mm 2.98 Kg/Rmt.
(10) 25 mm 3.85 Kg/Rmt.
11) 28 mm 4.83 Kg/Rmt.
(11) g

(12) 32mm 6.31 Kg/Rmit.
13) 36 mm 7.99 Kg/Rmt.
( g

(24) 40 mm 9.86 Kg/Rmt.

MTL-12: High Yield Strength Steel Deformed Bars

High yield strength steel deformed bars shall igeeicold twisted or hot rolled and shall
conform to IS-1786 and 1S-1139 respectively oreagsed from time to time. These bars
shall be preferred over plain steel M.S. Bars nos@d in MTL-12

Other provisions and requirements shall confornsgecification No.MTL-12 for Mill
Steel bars.

MTL-13: Mild steel Binding Wire:
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The mil steel wire shall be of 1.63 mm or 1.22 ni6 6r 18 gauge) diameter and shall
conform to 1S-280 or as revised from time to time.

The use of black wire will be permitted for bindinginforcement bars. It shall be free
from dust, oil, grease or any other undesirabldgicgawhich may prevent adhesion of
cement mortar.

Storage: The wire coils shall be stored such as atwid
deterioration.
Measurement: No measurement will be taken of the wsed for tying

reinforcement bars. The rate for reinforcementlsiad its
fabrication shall include the cost of binding wire.

MTL-14: Structural Steel:

All structural steel shall conform to 1S-226 and8®0 or as revised from time to time.
The steel shall be free from the defects mentianel$. 226 and shall have a smooth
finish. The Material shall be free from loose nsitiale, rust pits or other defects affecting
the strength and durability Rivet bars shall befeoning to 1S-1148.

Structural steel shall be stored such as to avsimrtion of section of long length and
shall be protected as far as practicable from sartketerioration. It should be so stored
and handled that material would not be subjectedxtessive stress and damages. All
deformed structural material will be properly sgietened by methods, which are not
injurious, punched or otherwise worked in the sh®parp kinks and bends shall be a
cause for rejection.

If the steel has been supplied by a dealer, tetificate of the manufactures shall be
produced, if so required by the Engineer-in-chalggirther test be necessary, they will
be done according to 1S-226 and 1S-23 or as revireead time to time.

MTL-15: Shuttering:

The shuttering shall be either of wooden plankih@@mm minimum thickness with or
without steel sheet lining or of steel plates shffd by steel angles. The shuttering shall
be supported on battens and beams and props dfaldvallies properly cross-braced
together so as to make the formwork rigid.

The form work shall be sufficiently strong and $Have camber, so that it assumes
correct shape after deposition of the concretestnadl be able to resist forces caused by
vibration of live load of men working over it anther incidental loads associated with it.
The shuttering shall have smooth and even surfadets joints shall not permit leakage
of cement slurry.

If at any stage of work during or after placing caate in the structure the form work
sags or budges out beyond the required shape o$ttheture, the concrete shall be
removed and work redone with fresh concrete andjuate rigid form work. The
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complete form shall be got inspected by and appmldvem the Engineer-in-charge
before the reinforcement bars are placed in positio

If wooden props are used, the props shall congistallies having 100 mm minimum
diameter measured at mid length and 80 mm at tidre@d shall be placed at 1 to 1.20m
spacing. These shall rest squarely on wooden peleep 40 mm thick and minimum
bearing area of 0.10 sg.m. laid on sufficientlychiaase.

Double wedges shall further be provide betweerstile plate and the wooden props so
as to facilitate tightening and easing of shutggrnithout jarring the concrete.

The timber used in shuttering shall not be so dryoaabsorb water from concrete and
neither swell budge nor so green or wet as to khafter erection. The timber shall be
properly swan and planed on the sides and thecgudaming in contact with concrete.
Wooden form work with metal sheet lining or ste@tps stiffened by steel shall be
permitted.

As far as practicable clamp shall be used to Hoddférms together and use of nails and
spikes avoided.

The surface of timber shuttering that would comeantact with concrete shall be well
wetted and coated with soap solution before thembimg is done. Alternatively coat of
soap solution or raw linseed oil shall be applitdrahoroughly cleaning the surface.

The shuttering for beams and slabs shall have caafzemm per meter (1 in 250) or as
directed by the Engineer-in-charge so as to oftbet subsequent deflection. For
cantilever the camber at free end shall be 1/5thefprojected length or as directed by
the Engineer-in-Charge.

The period that shall elapse after the concretebbas laid before easing and removal of
centring and shuttering as under taken shall Bellasvs.

Part of structure Period

1. Sides of Foundation, Columns beams 24 to 48sho
& walls.

2. Undersides of slabs up to 4.5 m span. 7 days.

3. -do- above 4.50 m and under side of 14 days.
Beams and arches up to 6 m span.

4, -do- above 6 m span & upto 9 m. span 21 days.

5. Inner sides of beams and arches over 9 m span.8 day.

6. Domes, shell & other structures of As perrungion

special nature.

Work damaged through premature or careless renod¥afms shall be reconstructed.
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The period for striking the form work shall be Znés more in case of Puzzoloana
Cement if used than that of the ordinary Portlarein€nt and the contractor shall not
entitle for any extra claim for the same.

MTL-16: Expansion Joints, Pre-moulded Filler.

The item provides for expansion joints in RCC frastreicture for internal joints, as well
as for exposed joints with the use of pre-mouldédhiinous joint filler.

Pre-moulded bituminous joint filler i.e. pre-formsttip of expansion joint filler shall not
be deformed or broken by twisting bending or otlndling when exposed to
atmospheric condition. Pieces of joint filler thave been damages shall be rejected.

Thickness of the pre-moulded joins filter shall2Z&emm unless otherwise specified.

Pre-moulded bituminous joints filler shall confotolS 1938 or as revised from time to
time.

MTL-17: Expansion Joints Copper Strips and Holdfass:

The item provides for expansion joints in R.C.Gnfe structure for internal joints as
well as for exposed joints with the use of necgssapper strip and holdfasts.

Copper sheet shall be of 2 mm thick and of 1 mmequired width with the "U" shape in
the middle. Copper strip shall have holdfast of miameter copper rod fixed to the plate
shouldered on strip at intervals of about 30 osle®wvn in the drawing or as directed by
the Engineer-in-charge. The width of each flangwigtontal side) of the copper plate to
be embedded in the concrete work shall be 25 mmtHef "U" to be provided in the
expansion joint in the copper plate shall be 25 mm.

MTL-18: Teak Wood:

The teak wood shall be of good quality as requioedhe item to be executed. When the
kind of wood is no specifically mentioned good buditeak wood as approved by the
Engineer-in-charge shall be used.

Teak wood shall generally by free from large, lqgatead or cluster knots, flaws shakes,
wraps, twists bends or any other defects. It sfedlerally be uniform in substance and of
straight fibres as for possible. It shall be freenf rot, decay, harmful fungi and other
damage of harmful nature which will affect the sg#h, durability or its usefulness for

the purpose for which it is required. The coloualsbe uniform as far as possible. Any
effort like painting use and adhesive or resinoagemals, made to hide the defects shall
render the pieces liable to rejection by the Engjine-charge.

All scantling, planks, etc. shall be sawn in stnhiines and planes in the direction of
grains and of uniform thickness.
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The tolerance in the dimension shall be allowetth@atrate 1.5 mm are face to be planned.
MTL-19: Glass:

All glass shall be of the best quality, free fropesks, bubbles, smokes, veins, air holes,
blisters and other defects. The kind of glass taided shall be as mentioned in the item
or specifications or in the special provisions eishown in detailed drawings. Thickness
of glass panes shall be uniform. The specificatibdifferent kinds of glasses shall be as
under:

Sheet Glass:

In absence of any specified thickness or weighheitem or detailed specifications of
the item of work, sheet glass shall be weighing/g¢.m. up to 600 mm x 600 mm.

For panes larger than 600 mm x 600 and up to 80xrBA0 mm the glass weighing not
less than 8.75 kg/sg.m. shall be used. For bigg@e® up to 900 mm x 900 glass
weighing not less than 11. kg/sq.m. shall be used.

Sheet glass shall be patent flattened glass of duetty and for glazing and framing

purposes shall conform to 1.S. 2835. Sheet glaskeo§pecified colours shall be used, if
so shown on detailed drawings or so specified.ifaportant building and for panes with

any dimension more than 900 mm plate glass of Bpddhickness shall be used.

Plate Glass

When plate glass is specified, it shall be "polsipatent plate glass” of best quality. It
shall have both the surfaces ground flat and pdrahd polished to obtain clear
undisturbed vision and reflection. The plate glsisall be of the thickness mentioned in
the item or as shown in the details drawings orspscified or as directed by the
Engineer-in-charge. Tolerance of 0.55 to 0.88 rhall e admissible.

Obscured Glass

This type of glass transmits lights so that visignpartially or almost completely
obscured. Glass shall be plain rolled or doublkedolfigured, ribbed of fluted or frosted
glass as may be specified or required. The thickraeexl types of glass shall be as
detailed on drawings or as specified or as direbtethe Engineer-in-charge.

Wired Glass
Glass shall be with wire netting embedded in atsbeplate glass Electrically welded 13

mm. Georgian square mesh shall be used. Thickriggass shall not be less than 6 mm.
Wired glass shall be of type and thickness as 8pdci
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MTL-20: Fixtures and Fastenings:

General The fixtures and fastenings, hinges, tee and stiages, sliding door bolts,
tower bolts, door latch, bathroom latch, handlesprstoppers, casement window
fasteners, casement stays and ventilators, casthtshmade of the metal as specified in
the item or its specifications.

They shall be of iron, brass, aluminium, chromiutatgd iron, and chromium plated

brass, copper, oxidized iron copper, oxidized brasanodized aluminium, as specified
or as directed by the Engineer-in-charge.

The fixtures shall be medium type. The fixtures &amtenings shall be smooth finished
and shall be such as will ensure ease of operations

The samples of fixtures and fastenings shall beagptoved as regards quality and shape
before providing them in position.

Their sizes shall conform to those prescribed odiescted by engineer-in-charge. In
respects of other dimensions not specified, theyl sbnform to relevant I.S.

Holdfasts

Holdfast shall be made from mild steel flat 50 mmdtiv and minimum 6mm thickness
and length based on site of fitting, one end efflibldfast shall be bent at right angle and
two nos. holes shall be made in it for fixing itthee frame with screws. At the other end,
the holdfast shall be forked and bent at right esgh opposite direction.

Butt Hinges

Medium type iron butt hinges shall be as specified.

Tee and strap hinges shall manufacture from M.&etshs specified in the item.

Sliding Door Bolts (Aldrops)

In case of single leaf door, where iron socketeplat brass or aluminium fixing bolt (or
sliding door bolt) cannot be fixed. A hole of sbi@asize shall be drilled in the doorframe
and a countersunk plate not less than 1.5 mm thitko shape shall be fixed at the face
of the hole.

Tower Bolts (Barrel Type)

Mild steel door bolts shall be made in one pieB@obs of tower bolts shall be cast and
knob fixed in the bolt.
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Door Latch:
The size of door latch shall be taken as the leafjthtch.
Door Stoppers:

Doorstoppers shall be either floor doorstopper typdoor catch type. Floor doorstopper
shall be of overall size as specified and shaleheavubber cushion.

Door Catch:

Door catch shall be fixed at a height of about 808, from the floor level such that one
part of the catch is fitted on the inside of thatsdr and the other part is fixed in the wall
with necessary wooden plug arrangement for appatepfixity. The catch shall be fixed
20 mm inside the face of the door for easy opematiccatch.

Casement window fastener:

Casement window fastener for single leaf windowttgnishall be left or right handed as
directed.

Casement stays (straight peg stay)

The stays shall be made from a cannel section patee holes at appropriate position
so that the window can be opened either fully atiglly as directed. Size of the stay
shall be 50 mm to 300 mm as directed.

Pivot:

The base and socket pivot shall be made from mimrBumm thick plate, and projected
pivot shall not be less than 10 mm diameter andh@ri®diameter and 12 mm length and
shall be firmly riveted to the base plate in calseam pivot.

MTL-21: Paints:
(@) Oil Paints:

Oil paints shall be of the specified colour anddshaand approved by he
Engineer-in-charge. The ready mixed ISI marked tsashall only be
used. However, if it ready mixed paint of specifigehde or tint is not
available white ready mixed paint with approveaisier will be allowed.
In such a case, the contractor shall ensure tleashlade of the paint so
allowed shall be uniform.

All the paints shall meet with the following genlerequirements:
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0] Paints shall not show excessive setting ineatity opened full can
and shall easily be re-dispersed with a paddle tenwoth
homogeneous state. The paints shall show no cgrdi@vering,
caking or colour separation and shall be free fhamps and skins.

(i) The paint as received shall brush easily, peses good levelling
properties and show no running or sagging tendsencie

(i)  The paint shall not skin within 8 hours inthree quarters filled
closed container.

(iv)  The paint shall dry to a smooth uniform finigke from roughness,
grit, unevenness and other imperfections.

Ready mixed paint shall be used exactly as recefvath the
manufacturers and generally according to theirriicsions and
without any admixtures whatsoever.

(b) Enamel Paints:

The enamel paint shall satisfy in general requaets as mentioned in
specifications of oil paints. Enamel paint shalhiwom to 1.S.2993-1975
or its latest revision.

MTL-22: French polish:

The French polish of required tint and shade db@lrepared with the below mentioned
ingredients and other necessary materials.

0] Denatured spirit of approved quality.
(i) Chandras.

(i) Shellac.

(iv)  Pigment

The French polish so prepared shall conform to348-1968 or its latest revision.
MTL-23: Marble Chips for Marble Mosaic Terrazzo

The marble chips shall be Makrana white or Chigpark, yellow, green and black

Jaisalmer yellow Baroda green, Dehradun white, d&yrat) and Alwar black or as

specified. It shall be hard, sound, dense and hemsagus in texture with crystalline and
coarse grains. It shall be uniform in colour andeffrom stains cracks, decay and
weathering.

The sizes of various colours of Marble chips ragdgmom the smallest upto 20 mm shall
be used where thickness of top wearing layer in sim@. The marble chips of approved
qguality and colours only as per grading as deciojgdhe Engineer-in-Charge shall be
used for Marble oasis tiles or works.
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The marble chips shall be machine crushed. Thely Ishdree from foreign matter, dusts
etc. Except as above, the chips shall conform @154 or as revised from time to time.

MTL-24:

Flooring Tiles:
Plain Cement Tiles:

The plain cement tiles shall be of general-purggpe. These are the tiles
in the manufacture on which no pigments are used.

The tiles shall be manufactured from a mixture ement and natural
aggregates by pressure process. During manufathterdiles shall be
subjected to a pressure of not less than 140 lapsdrhe proportion of
cement to aggregate in the backing of the tiled Siegano lesser than 1:3
by weight. The wearing face, thought the tiles@rplain cement shall be
provided with stone aggregates of 1 to 2 mm sizee proportions of
cement to the aggregate in wearing layer of tles shall be three parts of
cement to one part of chips by weight. The mininthrokness of wearing
layer shall be three parts of cement to one pachgés by weight. The
minimum thickness of wearing layer shall be 3 mnhme Tcolour and
texture of wearing layer shall be uniform throughats face and
thickness. On removal from mould, the tiles shadl kept in moist
condition continuously at least for seven days audbsequently if
necessary, for such period that would ensure tleinformity to
requirements of IS 1237 regarding strength resistmmno wear and water
absorption.

The wearing face of the tiles shall be plain, frieem projections
depressions and cracks and shall be reasonablNebéwahe back face of
the tiles. All angles shall be right angles andealjes shall be sharp and
true.

The size of the tiles shall generally be squarempshsize 24.85 cm. x
24.85 cm. or 25 cm x 25 cm. The thickness of slesll be 20 mm.

Tolerance on length and breadth shall be plus ousibne millimetre.
Tolerance on thickness shall be plus 0.5 mm.

The tiles shall satisfy the stress as regards\veans strength, resistance to
wear and water absorption as per IS 1237. The actotr shall be carry
out necessary tests.
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b. Plain Coloured Tiles

These tiles shall have the same specification asplaén cement tiles as per (a)
above except they shall have a plain wearing serfalcerein pigments are used. They
shall conform to IS 1237

The pigment used for colouring cement shall noteedc10 percent by
weight of cement used in the mix. The pigmentsttstic or otherwise
used for colouring tiles shall have permanent cobmd shall not contain
materials detrimental to concrete.

The colour of the tiles shall be as specified ia itiem or directed by the
Engineer-in-charge.

(o} Marble Mosaic Tiles:

These tiles shall have the same specificationseasplain cement tiles
except the requirements as stated below.

The marble mosaic tiles shall conform to IS 1237e Wearing face of the
tiles shall be mechanically ground and filled. Twearing face of tiles
shall be free from projection, depressions and ksraand shall by
reasonably parallel to the back face of the tilds.angles shall be right
angles and all edges shall be sharp and true.

Chips used in the tiles shall be up to 6 mm sizése. minimum thickness
of wearing layer of tiles shall be 6 mm. For pattef chips to be had on
the wearing ace, few samples (with or without tHieir size photographs
as directed by the Engineer-in-Charge) shall begmed to the Engineer-
in-charge for approval.

Any particular samples, if found suitable shall bBpproved by the
Engineer-in-charge, or he may ask for few more $esnfp be prepared
indicating roughly the particular sized chips to inere or less in the
sample presented. The samples shall have to be byaithe contractor till
a suitable sample is finally approved for use i@ wWork. The contractor
shall ensure that the tiles supplied for the wdvlisbe in conformity with
the approved sample only, in item of its dimensitimnekness of backing
layer and wearing surface material ingredients,owgl shape chip
distribution etc. required.

The tiles shall be prepared from ordinary Portlaedhent or pozzolona
cement or coloured Portland cement generally dagpgngoon the colour
or tiles to be used or as directed.
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(e)

MTL-25:

(@)

(b)

Chequered Tiles:

Chequered tiles shall be plain cement tiles or teanbosaic tiles. The
former shall have the same specification as pealjaye and the latter as
per marble mosaic tiles as per (c) except as negdidelow

The tiles shall be of nominal size of 250 mm x 2B or as specified.
The centre-to-centre of chequer shall not be less 25mm and not more
than 50 mm. The overall thickness of the tilesIdb@l20 mm.

The grooves in the chequers shall be uniform araigstt. The depth of
the grooves shall not be less than 3 mm. The chieduies shall be plain,
coloured or mosaic as specified.

Chequered Tiles for Stair Cases:

The requirements of these tiles shall be the saahequered tiles as per
(d) above except in following respects.

1. The length of a tiles including nose shall bé &8n.

2. The minimum thickness shall be 28 mm.

3. The rising shall have the same wearing layet ése top.

4. The edge at nose shall be rounded.

5. The front portion of the tiles for a minimum ¢gh of 75 mm from
and including the nosing shall have grooves runmpagallel to
nosing and at centres not exceeding 25 mm beyaatdile tiles
shall have normal chequer pattern.

Kota Stone:

Rough Kota Stone:

The Kota stones shall be hard, even sound and aegul shape and
generally uniform in colour. Brown or yellow col@at stones shall not be
allowed for use. They shall be without any sofingeiracks or flows.

The sizes of the stones to be used for flooringdj Hleaof size not less than
600 mm x 450 mm preferably 600mmx600mm as direckéolvever,
smaller sizes will be allowed to be used to theemixtof maintaining
required pattern. Thickness shall be as specified.

Polished Kota Stones:

Polished Kota stone shall have the same speciitaitas per rough Kota
stone as per (a) above except as mentioned below.
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Tolerance of minimum 30 mm on account of Chiselssirey of edges
shall be permitted for length as well as breadth.

The edges of stones shall be truly chiselled amg tubbed, with coarse
sand before paving. All angles and edges of thees&hall be at right
angle and free from chipping and the surface sgi@atdouble and plain.

The stone shall have machine polished smooth surfss brought on site,
the stones shall be double polished.

MTL-26: White Washing:
Following materials shall be used for preparirtgtevwash.

(1) Fresh burn white stone lime or sell lime.
(i) Gum-Arabic 2.0 kg/Cmt. of lime.
(i) Indigo as required.

It shall confirm to relevant I.S. specifications:
MTL-27: Distemper:

Oil bound washable, distemper of approved bandcahalir and shade shall be used. It
shall conform to IS 27. Distemper shall be usedoating to the manufacturer's
instructions only.

MTL-28: White Glazed Tiles:

The tiles shall be of second class quality as amurdy the Engineer-in-charge. They
shall be flat and true to shape. They shall be frem cracks, crazing, spots, chipped
edges and corners. The glazing shall be of unifsrade.

The tiles shall be of nominal size of 150 mm x D& unless otherwise specified. The
maximum variation from the started sizes, othenttie thickness of tiles, shall be plus
or minus 1.5 mm. The thickness of tiles shall be®. except as above the tiles shall
conform to IS 777.

MTL-29: Galvanized Iron Pipes and Fitting:

Galvanized iron pipe shall be of the medium typd afh required diameter and shall
comply with IS. 1239 The specified diameter of the pipes shall referthe inside
diameter of the bore. Clamps, screws all galvanieed fittings shall be of the standard
"R" or equivalent make.
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MTL-30: Bib Cock and Stop Cock:

A bibcock is a drawn off with a horizontal inletchfree outlet. A stopcock is a valve
with a suitable means of connection for insertioraipipe line for controlling stopping
flow.

They shall be of screw down type and of brass chmonplated and of diameter as
specified in the description of the item. It sfahform to IS. 781 or a revised from time
to time and they shall be of best Indian make. Tdtegll be polished bright.

The minimum finished weight of bib cock and stoglcshall be as given below:

Diameter Bib cock Stop cock
8 mm 0.25 Kg. 0.25 Kg.
10 mm 0.30 Kg. 0.35 Kg.
15 mm 0.40 Kg. 0.40 Kg.
20 mm 0.75 Kg. 0.75 Kg.

MTL-31: Gun Metal Wheel Valve

The gun metal wheel valve shall be of approvedityudl shall be of the gun metal fitted
with wheel and shall be of gate valve opening Wdly and of the size as specified. They
shall conform to IS. 78.

MTL-32: White Glazed Porcelain Wash Basin:

Washbasin shall be of white porcelain of approvedlity best Indian make and it shall
conform to IS 771 or as revised from time to timke size of the washbasin shall be as
specified in the item. Washbasin shall be of the-piece construction with continued
over flow arrangements. All internal angles shalldesigned so as to facilitate cleaning.
Washbasin shall have single tap hole as speciiadh basin shall have a circular waste
hole, which is either rebated or bevelled integnalith 65 mm diameter at top 10 mm
depth to suit the waste fitting. The necessary statto receive the bracket on the under
side of the basin shall be provided. Basin shaleren internal soap holder recess which
shall fully drain in to the bowl. Necessary washegp couplings shall be provided. The
pillar cock for washbasin shall conform to IS 12%#5as revised from time to time. The
height from the floor to top of the rim of basirafitbe 750 to 800 mm as directed.

MTL-33: European Type Water Closet with low level fushing:

The European type water closet with level enamedhiing tank shall be white glazed
porcelain second quality and shall be of wash doye conforming to IS 2556 and IS
771or as revised from time to time.

"S" trap shall be provided as with water seal egslthan 50 mm. The solid plastic seat
and cover shall be of the best Indian Make confogiio IS 2548 or as revised from time
to time. They shall be made of moulded synthetitennas which shall be tough and hard
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with high resistance to solvents and shall be frem blisters and other surface defects
and shall have chromium plated brass hinges angerutuffer four number of suitable

size Low level enamel flushing tank of 15 litergaeity shall conform to IS 774 or as

revised from time to time.

MTL-34: Orissa type water closet:

The specification of Orissa type white glazed wateset of second quality shall be same
as per specification of Indian type water closetegt than pan will be with integral
squatting plate of size 580 x 440 mm with raiseatriest.

MTL-35: Indian type water closet:

The Indian type white glazed water closet of secguality shall be of size as specified
in the item conforming to IS 771 and IS 2556. Epah shall have integral flushing ring

of suitable type with adequate number of holesalhd as directed to have satisfactory
flushing. It shall also have an inlet at back antrfor connecting flush pipe as directed
by the Engineer-in-charge. The inside of the bottdrthe pan shall have sufficient slope
from the front towards the outlet and surface shalluniform and smooth without any

eruptions anywhere.

Pan shall be provided with 100 mm diameter "P"® ttap with approximately 50 mm
water seal and 50 mm diameter Vent horn.

A pair of white glazed earthen ware rectangulat fests of size as per relevant IS Code.
MTL-36: Cast Iron Pipes and Fittings:

All soil, waste vent and anti siphoning pipes aitithfys shall conform to IS 197@atest
version). The pipes shall have spigot and sockés &ith head on spigot end. The pipes
and fittings shall be true to shape, smooth, cyigad, their inner and outer surfaces
being a nearly as practicable concentric. Theyl fleasound and nicely cast and shall be
free from cracks, laps, pinholes or other impertectand shall be neatly dressed and
carefully fettled.

The ends, of pipes and fittings shall be reasonsdpl@re to their axis.

The sand cast iron pipes shall be of the diamestespacified in the description and shall
be in length of 1.5, 1.8 m and 2 m. including saekeds of the pipe unless shorter length
are either specified or require at junctions etee pipes and fittings shall be supplied
without ears unless specified o directed otherwise.

Tolerances:
The standard weights and thickness of pipes skadislshown in the following table:

A tolerance up to minus 10 percent may however llmavad against these standard
weights.
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Sr. Nominal dia. Thickness Overall eight of pipe No.

of bore excluding ears.
1.5m 1.8m 2m
long long long
1. 75 mm 5.0 mm 13.83 16.52 18.37
kg. kg. kg.
2. 100 mm 5.0 mm 18.14 21.67 24.15
kg. kg. kg.

A tolerance upto minus 15 percent in thickness2hdm in length will be allowed. For
fittings, tolerance in lengths shall be plus 25 eamd minus 10 mm.

The thickness of fittings, and their socket andyspidimensions shall confirm to the
thickness and dimensions specified for the cornedipgy size of straight pips. The
tolerances in weights and thickness shall be theesas for straight pipes.

MTL-37: Nihani Trap:

Nahni trap shall be of cast iron and shall be scamdifree from porosity or other defects

which effect serviceability .The thickness of thesé metal shall be not less than 6.5 mm
.The surface shall be smooth and free from crdapssnd other flaws or any other kind

of defect which affect serviceability. The sizenathni trap shall be as specified and shall
be of self-cleaning design.

The nahni trap shall be of quality approved byHEmgineer-in-charge and shall generally
confirm to the relevant Indian Standards.

The nahni trap provided shall be with deep sealjmmim 50 mm, except at places where
trap with deep seal cannot be accommodated. Ther ahall be provided on the trap of
appropriate size.

MTL-38: Gully Trap:

Gully trap shall conform to IS-651.It shall be sduree from defect such as fire cracks.
The glaze of the traps shall be free from craZiiigey shall give a sharp clear noise when
struck with light hammer. There shall be no brokésters.

The size of gully trap shall have one C.I. gratofgsquare size corresponding to the
dimensions of inlet of gully trap. It will also hawater tight C.I. cover with frame inside
dimension300x300mm, the cover with frame inside atision 300mmx300mm; the

cover weighing not less than 4.53kg. and the framoeless than 2.72kg.The grating
cover and frame shall be of sound and good castiagshall have truly square machine
seating faces.

MTL-39: G.l. Specials:
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The G.I. Pipes of 20 mm dia. shall be medium gualitd specials shall be of "R" Brand
or equivalent brand of best-approved quality.

The pipes shall have length as required for thekttess of wall in which it is fixed, and
at the outside end one tee and bend cut at haletiggh shall be provided and at other
end coupling shall be provided to have better xin

MTL-40: Asbestos Cement Pipe (A.C. Pipe):

The asbestos cement pipe of diameter s specifiedtiendescription of the item shall

conform to IS 1626, or as revised from time to tilBpecials like bend, shoes, cowls, etc.
shall conform to relevant I.S. The interior of pipkall have a smooth finish, regular
surface and regular internal diameter. It shalbtoaight within tolerance limit.

MTL-41; Selected Earth:

MTL-42: Rolling shutters:

The rolling steel shutter shall be of approved makd design and shall be suitable for
fixing in position as directed by the Engineer-lmaoge.

The shutter shall be built up of interlocking latgection formed from cold rolled strips.
The size of different component shall be as pes2&3.

The cold rolled steel strip shall be rolling shutsghe section conforming to IS 4030

The self-rolling type rolling shutter shall be edsor lowered manually by means of a
pulling applied to the pulling handle. Fixed on thettom lock plate. The length of

pulling hook shall be adequate to push the bottack plate to the topmost position with

ease.

The thickness of steel sheets from which the latations have been rolled shall be not
less than 0.9 mm for shutter up to 3.5 mm width moidess than 1 mm for shutter above
3.5 m. width.

The lathe section shall be rolled so as to hawlottking curls at both edges and a deep
corrugation at the centre with a bridge depth dflass than 12 mm. Each lathe section
shall be continuous single place without any weldeiuhts.

The depth and width of guide channel shall be a&un

Clear width of shutter Min. depth of guide channel
Upto 3.5 m 65 mm
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3.5t0 8 m 75 mm
8 M and above 100 mm

Width of guide channel shall be 25 mm for lathetisacwith bridge depth of about 12
mm and 32 mm for lathe section with bridge depthlmdut 16 mm. Size of bracket plate
for different height of different rolling shuttenall be as follows:

Clear height Mt. Size of Bracket
plate minimum
mm X mm X mm

Upto 2.3 300 x 300 x 3.15
Above 2.3 & upto 2.6 mt. 325 x 325 x 3.15
Above 2.6 & upto 3.00 350 x 350 x 3.15
Above 3.0 &up to 3.5 375 x 375 x 3.15
Above 3.5 & upto 4.5 400 x 400 x 6.00
Above 4.5 & upto .5.5 450 x 40 x 6.00
Above 5.5 & upto 6.5 500 x 500 x 10.00

Size of shat pipe shall be as given below:

Width Size of pipe

Upto 2.0 32 mm nominal bore
Upto 3.0 m 40 mm nominal bore
Upto 6.0 m 50 mm nominal bore.

Hood cover shall be made of mild steel not lesa th8 mm thick.
MTL-43: Urinal:

Urinal shall be of 2nd class quality white porcelaf approved quality, best Indian make
and it shall conform to IS 1556 with suitable sifeside collar for fixing in position. The
size of urinal shall be as specified in the iteminkl shall be of one piece construction.
All internal angles shall be designed so as tdifatg cleaning. Urinal shall have single
tape hole as specified. Urinal shall have a circwiaste hole which is 65 mm dia and 100
mm deep to suit the waste fitting.

Necessary C.P. brass stop cock with PVC conneofigpecified size shall conform to IS
78. Necessary PVC reducer with PVC waste pipe ah&bdia shall be designed to make
height from the floor to the top of the rim of thenal 550 to 00 mm as directed.

MTL-44: Galvanized Iron sheet:

The galvanized iron sheet shall be plain or cotledyas specified in item. The G.I. sheet
shall conform to 1S-277-1985.The sheet shall beaorahed in carriage and handling either
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by rubbing of of zinc coating or otherwise theylshave clean and bright surface and shall
be free from dents, holes and rust or white powléosit.

The length and width of G.I. sheet shall be asctikas per site condition.

MTL-45: Steel Windows and Ventilators:

Steel used in the manufacture of rolled steel secthall conform to IS 1977

The dimension of rolled steel sections viz. E7, 4B, F4B, F7B, etc. shall conform to
IS 1038, subject to tolerance and weight per rumnieter as under :

Section Wt/metre in kg.
E27 1.92 kg/m
1 08.8

FAB 2.08

F7B 1.532

Rolling tolerance on length and breadth + 0.4 mmd #mckness 0.2 mm, shall be
allowed. (Measurement given to the nearest 0.1 mm).

The rolled steel section shall be free from rollidgfects and shall be suitable for
punching and welding.

Screw threads of machine screws used in the manuéacf steel windows and ventilator
shall conform to the requirement of IS 1362

Fixing lugs shall have a standard slot 8 mm, wateMS SCREW OF 6 mm dia and 12
mm long with square nuts, as indicted in IS 103&all4 Nos. of lugs of size 3 x 16 x 15
mm for each window shall be provided.

Both fixed and opening frames shall be construdfesections, which have been cut to
length and width. The corners of fixed and operirames shall be smooth welded to
form a solid and true right angle and all framealldie square and flat.

Casement shall be fitted to their frames so as rwige continuous contact for
weathering on the inside and outside and shall dmeired in closed position by the
fittings, which shall have been properly checked adjusted.

For fixing steel things, slots shall be cut in theed frame and the hinge inserted inside
and welded to the frame. The hinges shall be ndymélthe projected type and not less
than 65 mm. and not more than 75 mm. The hingeipatl be of electro-galvanized steel
or aluminium alloy 51 S-WP of suitable thickness.

The handle for side-hung shutter shall be of gpeejlected against rusting and shall be
mounted on steel handle plate. The handle platié lshavelded to the opening frame in
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such a manner that it could fixed before the shuteglazed and may not be easily
removed after glazing.

MTL-46: Mild Steel frame for door:
Steel used in the manufacture of rolled steel secthall conform to IS 1977.

The dimensions of rolled Section viz. angle EZ7. st@ll conform to IS 108 subject to
tolerance and weight per running meter as under:.

Section Wt /M in kg.
Angle 40 x 40 x5 m 3.90
EZ-7 1.92

Rolling tolerance on length and breadth +- 0.4 nmd thickness +- 0.2 mm shall be
allowed (Measurement of the nearest 0.1 mm).

The rolled steel section shall be free from sologfects and shall be suitable for
punching and welding.

Screw threads of machine screws used in the manuéaof steel doors shall conform to
the requirement of IS 1362.

Fixing lugs shall have a standard slot of mm witl®ds. Screw of 6 mm dia and 12 mm
long with square nuts as indicated in IS 1038. Mwta. of lugs of size 3 x 16 x 150 mm
for each door frame shall be provided.

Frame shall be constructed of sections, which Haen cut to length and width. The
corner of frame shall be smooth welded to formlalsnd true right angle. The welding
shall conform to IS 2751.

Three nos. of hinges 100 mm long for single leafttsn and six nos. of hinges 100 mm
long shall be welded to frame for double leaf shufThe suitable pieces shall be welded
for the locking arrangement such as door latchessdiding door bolts etc. The frame

shall be applied with one coat of anticorrosivengaafter fabricating the same.

MTL-47: Rubble for Stone Masonry:

The common types of natural building stones, wigeherally used are granite and other
indigenous rocks, limestone, sand stone etc. Foptbperties of these stones reference
may made to IS. 123.

The stone used for building purposes shall be gtrbard and durable. The stone shall be
free from defects like cavities, cracks, flaws, ddmoles, veins, patches of soft or lose
materials etc. The percentage of water absorpthaii generally not exceed 5 percent.
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Generally the stone should not contain crystallsieea or chert, mica or any other
deleterious material like iron oxide, organic imies etc.

The strength of building stone should be adequatatry the anticipated loads.
For coarse and uncoarse rubble masonry the streshgthconform to IS 1905 and shall

be given below:
Crushing strength of stones.

Sr. Type of stone minimum crushing
No. Strength in kg/c

i. Basalt 400

il. Limestone (Except very soft stone) 200

iii. Sand stone 300

Iv. Laterite 30

For random rubble masonry, the strength value sfealspecified on the basis of local
experience. If tool marked are visible and the sdged corners are still sharp and the
surface is hard and shows no signs of deteriordtierstone is durable.

Normally, stones used in rubble masonry shouldnballssnough to be lifted and placed

by hand. The length of the stone shall not excheskttimes the height and breadth and
base shall not be greater than three fourth othtickness of wall not less than 1 cm. The
height of stone for rubble masonry may be up tar80

MTL-48: Stone Pitching/Revetment on Slopes

Description

This work shall consist of covering the slopes oidg bunds, training works and road
embankments with stone, boulders, cement conclet&sor stones in wire crates over a
layer or granular material called filter. While eivside slopes are given this protection
against river action, the rear slopes, not subgetbedirect attack of the river, may be
protected against ordinary wave splashing by 063retre thick cover of clayey or silty

earth and turfed

Pitched

The pitching shall be provided as indicated inBlmawings. The thickness and the shape
of stone pitching shall be shown on the Drawing.

The stone shall be sound, hard, durable and feadular in shape. Quarry stone should
be used. Round boulders shall not be allowed. Tdorees subject to marked deterioration
by water or weather shall not be accepted.
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The size and weight of stone shall conformGiause 5.3.5.10f IRC: 89 No stone,
weighing less than 40 kg shall, however, be uséeé.Sizes of spalls shall be a minimum
of 25 mm and shall be suitable to fill the voidghe pitching.

Where the required size stones are not economiaalylable cement concrete block in
M15 grade conforming to relevant IS or stones inevdarates may be used in place of
isolated stones of equivalent weight. Cement cdaadrkcks will be preferred wherever
practicable.

Filter Media

The material for the filter shall consist of sagdavel, stone or coarse sand. To prevent
escape of the embankment material through the \tba&stone pitching/ cement concrete
blocks as well as to allow free movement of watghewt creating any uplift head on the
pitching, one or more layers of graded materiatsnmonly known as a filter media,
shall be provided underneath the pitching.

The gradation of the filter material shall satigfg following requirements:

Provision of a suitably designed filter is necegsarder the slope pitching to prevent the
escape of underlying embankment material throughvthids of stone pitching/ cement
concrete blocks when subjected to the attack ofiflg water and wave action, etc. In
order to achieve this requirement, the filter may grovided in one or more layers
satisfying the following criteria:

. Ratio of D 15 (Filter) to D85 (Base) shall be I#san 5;

. Ratio of D 15 (Filter) to D15 (Base) shall be withhe limits of 4 and 20;
and

. Ratio of D 15 (Filter) to D85 (Base) shall be |é&san 25.

Notes:

1. Filter design may not be required if embankment consists of CH and Ch soils with liquid with
greater than 30, resistant to surface erosion. In this case, if a layer of material is used as
bedding for pitching, it shall be well graded and its D 85 size shall be at least twice the
maximum void sizein pitching.

2. Intheforegoing, D 15 means the size of that sieve which allows 15 per cent by weight of the
filter material to passthrough it and similar isthe meaning of D 50 and D 85.

3. If more than one filter layer isrequired, the same requirement as above shall be followed for
each layer. The finer filter shall be considered as abase material for selection of coarser
filter.

4. The filter shall be compacted to a firm condition. The thickness of filter is generally of the
order of 200 mm to 300 mm.. Where filter is provided in two layers, thickness of each layer
shall be 150 mm.
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Construction Operations

Before laying the pitching, the sides of banks Ishaltrimmed to the required slope and
profiles put up by means of line and pegs at irlsnof 3 meters to ensure regular
straight work and a uniform slope throughout. Depiens shall be filled and thoroughly
compacted.

The filter granular material shall be laid over firepared base and suitably compacted to
the thickness specified on the Drawings.

The lowest course of pitching shall be started fithin toe wall and built-up in courses
upwards. The toe wall shall be in dry rubble maggancoursed) conforming to relevant
IS code in case of dry rubble pitching and shall be in n@hmix cement concrete (M
15) in case of cement concrete block pitching.

The stone pitching shall commence in a trench bel@moe of the slope. Stone shall be
placed by derrick or by hand to the required lengtickness and depth conforming to

the Drawings. Stones shall be set normal to thpesland placed so that the largest
dimension is perpendicular to the face of the slopdess such dimension is greater than
the specified thickness of pitching.

The largest stones shall be placed in the bottoorses and for use as headers for
subsequent courses.

In hand placed pitching, the stone of flat stradfinature should be placed with the
principal bedding plane normal to the slope. Thitgpa of laying shall be such that the
joints are broken and voids are minimum by packuitt spalls, wherever necessary, and
the top surface is as smooth as possible.

When full depth of pitching can be formed with agie stone, the stones shall be laid
breaking joints and all interstices between adjastanes shall be filled in with spalls of
the proper size and wedged in with hammers to ertsght packing.

When two or more layers of stones must be laid litaio the design thickness of
pitching, dry masonry shall be used and stoned bkalell bonded. The ensure regular
and orderly disposition of the full intended quanbf stone as shown, template cross
walls in dry masonry shall be built about a metnelevand to the full height of the
specified thickness at suitable intervals andlath@the length and width of the pitching.
Within these walls the stones shall be hand paekespecified.
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Toe Protection

In conformity withClause 5.3.70f IRC: 89, a toe wall shall be provided at the junction
of slope pitching and launching apron of a guidadso as to protect the slope pitching
from falling even when the apron is not laid at loster level. The toe wall shall be in

dry rubble masonry (uncoursed) conforming to rei\8& in case of dry rubble pitching

or pitching/ revetment with stones in wire cratad & nominal mix cement concrete (M

15) in case cement concrete blocks have been nggitching. For protection of toes of

bank slopes terminating either in short apronsedtlbvels or anchored in flooring/rocky
bed, the provisions o€lause 8.2.2 of IRC: 89may be complied with. The relevant
Specifications of the protective works for indivadewomponents will be followed.

MTL-49: Under-Rim Piles for Piles Foundation:

Cement used in concrete pile shall be ordinaryl&mtcement conforming to IS
269 or where requirements specially demand rapideming cement conforming
to IS 455.

Steel reinforcement shall conform to IS 226, 1S ,4%21139 or IS 1786. Sand
shall conform to MTL-3.

Coarse aggregate shall conform to MTL-5.
Water shall conform to MTL-1.
MTL-50: Glaze Stone Ware Pipe and Fitting

The pipes and fittings shall be of best qualitapproved by the Engineer-in-charge. The
pipe shall be of best quality manufactured fronmsteare of fire clay, salt glazed
thoroughly burnt through the whole thickness, ofase even texture, free from air
blows, fire blisters, crack and other imperfectionkich effect the serviceability. The
inner and outer surfaces shall be smooth and fbriglazed. The pipe shall be capable
to withstand pressure of 1.5m lead without shovgilgn of leakage. The thickness of the
wall shall not be less than 1/12f the internal dia. The depth of socket shalllmtess
than 38mm. The socket shall be sufficiently laaltow a joint of 1 mm around the

pipe.

The pipes shall generally conform to relevant 13.65
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CHAPTER Il GENERAL SPECIFICATION OF WORKS

GENERAL:

(1)

(2)

3)

(4)

(5)

(6)

A. CIVIL WORKS

The method of the execution of the items shatiform to the relevant
specifications as per the latest version of theiaimdStandard unless
specified otherwise and as far as is applicable.

Wherever a reference to any Indian Standar@ayspin the code, it shall
be taken to mean as a reference to the latesbwen$ithe Standard.

Work Tests shall invariably be got carried bytthe Contractor, when the
same are specified in this Code. Tests shall ads@ to be carried out,
even though the same may not have been specificalytioned in the

Code, if in the opinion of the Engineer-in-chargegy are required to be
carried out. All the tests shall be got carried autGovernment or

approved laboratories and cost there of shall beegn borne by the

Contractor.

All moulds, equipments, etc. required of preparsgecimens for tests
shall be kept in sufficient numbers and in goodestas directed by the
Engineer-in-charge, on the site of work.

Specimen for tests shall be, sent to the Laboratdong with the

representative of the Engineer-in-charge and thpy cof the test

certificates shall be submitted to the engineerkiarge or the laboratory
concerned should be instructed to directly sendeklecertificates to the
engineer-in-charge.

Satisfactory test results shall not absolveGbatractor, from dismantling
and re-doing any work revealed to be defective datar date. The
contractor shall have no claim for any payment @mpensation
whatsoever on account of replacement of such deéeatork. Contractor
shall take all precautions and care during dismanthnd re-doing the
work to ensure that any other work, so far executees not get damage
or affected.

The work shall be carried out in true line d&xkl, and in conformity with
the detailed drawings and specified patterns.

All work shall be carried out in a workman-likeanner and as per the best
techniques for the particular item.
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(7 All tools, templates, equipments etc. for cotrexecution of the work, as
well as for checking lines, levels alignments o tlworks, during
execution shall be kept in sufficient numbers anghe of work.

(8) All installations pertaining to water supplyxttires as well as drainage
lines and sanitary fittings shall be deemed todremete only after giving
satisfactory test by the Contractors.

(9) Scaffolding shall be provided by the Contra@bhis own cost for such of
the items for the execution of which it is essdntia

CW-1 Site Clearance & Excavation:
General :
In all sorts of soil, sand, gravel, soft murrum asttler similar soft or

loose material.

Clearing the site :

The site on which the structure is to be built i@ cleared and all
obstructions loose stones, materials and rubbisalldtind, bush, wood
and trees shall be removed as directed. The migtepaobtained shall be
the property of the owner and shall be removed fsite or disposed as
per directions of the Engineer-in-charge.

Setting Out :

After clearing the site the centrelines will be ejivby the Engineer-in-
charge. The contractor shall assume full respaditgidior alignment,
elevation and dimension of each and all parts efwork. Contractors
shall supply labour materials, etc. required fottisg out the reference
marks and benchmarks and shall maintain them asdsmequired.

Excavation:

It shall be all sorts of soil, sand gravel, softrmam or other similar sort of
loose materials or it can be in soft, medium odhack..

(a) Ordinary alluvial soil: The excavation will generally refer to the open
excavation or foundation

The excavation for foundation and for basement &leatarried out in true
line and level and shall have the width and deptBhown in the drawing
as directed by the Engineer-in-charge. The comrashall do the
necessary shorting and strutting or slopes to a aafjle, if necessary
including bailing and pumping out water when sefmpaiovision does not
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exist for it in tender at his own cost. The bottomthe excavated area
shall be levelled both longitudinally and transedysas directed by the
Engineer-in-charge. No earth filling will be allod/¢o bring it to level if
by mistake or any other reasons excavation is ndaeéeer or wider than
shown on the plan or directed by he Engineer-irrginaThe extra depth
or width shall be mode up with concrete or masarifryhe foundation
grade as directed by the Engineer-in-charge andhatcost of the
contractor.

Disposal of the excavated stuff :

The excavated stuff of the selected type shall beduin filling the
trenches in layers including ramming and wateritog e

The balance of the excavated quantity shall beowexh by the Contractor
from site of work to a place as directed by theikeer-in-charge with all
lead and lifts.

(b) Excavation in Hard murrum:
Same as W-1 (a) except that the excavation shatl hard murrum.
© Excavation in Hard murrum and boulders:

Same as W-1 (a) except that the excavation shah bard murrum and
boulders.

(d) Excavation in soft rock:
Same as W-1 (a) except that the excavation bkah soft rock.
(e) Excavation in Hard rock:

Same as W-1 (a) except that the excavation shafi blard Rock.

CW-2: Landscaping
Land scaping involves beatification of sites of ksrby
cultivating Lands, Plants and Trees of environmevafue and
suitably modifying the appearance of the site. shall add
scenic value to the site and to obtain maximumalismpact.
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CW-3

Contractor has to develop proper Landscaping oihallsites
where a particular land has been acquired and pa@ond is
required to be developed like places of pumpingicsts,
Sewage Treatment Plant, Solid Waste Landfill Site e

Plain Cement Concrete/Lean Concrete-Laying ifroundation/for
Floor Bedding:
General:

Before starting concrete, the bed of the foundati@mches shall be
cleared of all loose materials and watered as w@idec

Proportioning of Mix:

The proportion of the cement to sand and coarseeggte shall be as
specified in the item and shall be measured bynaelu

Mixing:

The concrete shall be mixed in a mechanical mixdha size of work.
Hand mixing may however be allowed for smaller dites of work if
approved by the Engineer-in-charge. The mixingldfebone for a period
of 1.50 to 2 minutes. The quantity of water shadl jhst sufficient to
produce a dense concrete of required workabilitytfe purpose.

Scaffolding:

All scaffolding, hoisting arrangements and laddets. required for the
facility of concrete shall be provided by the cawctor and removed on
completion of work. The scaffolding hoisting, arg@ments and ladders
shall allow easy approach to the work and affoslyéaspection.

Formwork:

The formwork shall be provided if necessary asatié@ by the Engineer-
in-charge and shall be as per IS #6Xevised from time to time.

Transporting and Placing the Concrete:

The concrete shall be handled from the place ofingixo the final
position by not more than 15 minutes by the metasdlirected by the
Engineer-in-charge and shall be placed into isl fpwsition, compacted
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and finished within 30 minutes of mixing with wates. before the setting
commences.

The Concrete shall be laid in layers of 15 cmsQ@i2s.

Compacting

CW-4:

The concrete shall be thoroughly compacted by harsmor by vibrators if
required immediately after depositing to get a éeogncrete. Concrete
shall not be disturbed once it has set.

Curing:

After the final set, the concrete shall be kepttewously wet, if required
by ponding for a period of not less than 7 daysiftbe date of placement.

Filling in Plinth with selected Materials:

The code provides for filling in plinth with select materials, laying and
layers of uniform thickness watering ramming etc.

The ground over which the filling is to be donelkha cleared of all grass
loose stones, rubbish of all kind as well as trbashes roots of trees etc.

The approved selected materials shall be clearedl ofibbish, large size
stones etc. clods broken down to a size of 50 miess and conveyed to
size of work of filling. The material shall be laghd layers of about 200
mm as directed by the Engineer-in-charge. Eachr lstyall be watered and
compacted with heavy rammers before the upper liaylaid till the final
level is reached so as to form a thoroughly conguhbase.

The process of filling in plinth, watering and comegion shall be carried
out in such a way as no be endanger the foundatirmns, plinth walls,
etc. already built up. Under no circumstances, lbolaatton soil shall be
used for filling the plinth.

Filling of plinth with selected sand :

The code provides, for filling in plinth with saraf approved quality,
laying in layers of uniform thickness watering ramgetc.

The ground over which the filling is to be done Il cleared of all
grass, loose stones, rubbish of all kind, as wetlees etc.

The approved quality of sand shall be cleared lofuddbish and shall be
conveyed to site of work of filling. The sand shiaé laid in layers, of
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about 200 mm as directed by the Engineer-in-chdtgeh layers shall be
watered and compacted with heavy rammers beforeupiper layers is
laid, till the final level is reached, so as torfoa thoroughly compacted
base.

The process of filling in plinth, watering and comstion shall be carried
out in such a way as not to endanger the foundatiuimns, plinth walls
etc. already

CW-6 Ordinary Cement Concrete Plain or Reinforced
Cement Mortar:
Cement Cement shall conform to specification mentiormeiTL-2
Water: The water shall conform to specification mentmneMTL-1.
Sand The sand shall conform to specification mentiomes TL-3.

Proportion of Mix: Cement and sand shall be mixed to specified
proportion. Sand being measured by measuring baxes.proportion of
cement will be by volume on the basis of 50 kg./lmhgcement being
equal to 35 liters or 0.032 cu.m. The mortar mayhla@d mixed or
machine mixed as directed by the Engineer-in-charge

Preparation of Mortar:

In hand mixed mortar, cement and sand in the spdqiroportion
shall be thoroughly mixed dry on a clean imperviplgtform by turning
over at least 3 times or more till a homogeneougure of uniform colour
is obtained. Mixing platform shall be so arrang&attno deleterious
extraneous material shall get mixed with mortamartar shall flow out.
While mixing, the water shall be gradually added #oroughly mixed to
form a stiff plastic mass of uniform colour, sottleach particle of sand
shall be completely covered with a film of wet cemé he water cement
ratio may be adopted as directed by the Engineehamnge.

The mortar so prepared shall be used within 30 etghaf adding
water. Only such quality of mortar shall be prepagis can be used within
30 minutes. The mortar remaining unused after geatod or mortar
which has partially hardened or damaged shall rotrdstempered or
remixed. It shall be destroyed or thrown away.

1.S.456 or as revised from time to time shall be followed general.
Cement sand by black/blue trap grit and coarse eggde shall be
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measured by volume. For proportioning of cementdlyme one bag of
cement shall be taken as 0.0342 cu.m. (1.2 cft).

Mixing:

Concrete shall be mixed in a mechanical mixer. Mpghall be continued
until there is a uniform distribution of the matdsi and the mass in
uniform in colour and consistency but in no casalghixing be done for
less than 1.5 minutes.

When hand mixing is permitted by the Engineer-iarge in case of small
work or in case of breakdown of machineries andhm interest of the

work it shall be carried out on watertight platfoemd care shall be taken
to ensure that mixing is continued until the masaniform in colour and

consistency. However, in such cases 10% more cethant otherwise

required have to be used without any extra cost.

Transporting:

Concrete shall be handled from the places of mixmthe final position
as quickly as practicable by methods which willver® segregation or
loss of ingredients. In one case operation shiedl taore than 15 minutes.

Placing:

The concrete shall be placed into its final positemd completed and
finished within 30 minutes of mixing the water atfore setting
commences. Method of placing shall be such as tmdasegregation,
approved by the Engineer-in-charge.

Concreting shall be carried out continuously uptastruction joints, the
position and the designer shall predetermine tregement of which.

When the work has to be resumed on a surface, wiashardened, such
surface shall be roughened. It shall then be saleph thoroughly wetted

and covered with cement slurry.

When the concrete has not fully hardened, allhagashall be removed by
scrapping the wet surface with wire brushes, caiedotaken to avoid

dislodgement of particles or aggregates. The sarfmall be thoroughly

wetted and all free water removed. The surfacel sleatoated with neat
cement slurry. The first layer of concrete to bacpl on this surface shall
not exceed 150mm in thickness and shall be wellpamted against old

work. Particular attention being paid to cornerd apots.

Compaction:
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Concrete shall be thoroughly compacted during theration of placing
and thoroughly worked around the reinforcement,uado embedded
fixtures and into corners of the formwork. Compatshall be done by
mechanical vibrations in such a way that a denseisrobtained.

Curing:

The concrete shall be kept covered with a layesaking canvas or
similar materials or by ponding and kept constamit for twenty-one
days from the date of placing concrete. Curing tiyding shall preferably
be done by erecting suitable dykes of sand or soil.

Form work:
General:

The formwork shall confirm to the shape, lines anmensions as on the
plans and be so constructed as to remain sufflgigigid during the
placing and compacting of the concrete and shalkdféciently water
tight to prevent loss of liquid from concrete. Tbentractor shall make
adequate arrangements to safeguard against ankenssit of the
formwork during the course of concreting and aft@mcreting. The design
of the formwork & the centring shall be got appréveom Engineer-in-
charge before erection.

Cleaning and Treatment of Forms

All rubbish, particularly chippings shavings andwsalust shall be
removed from the interior of the forms before tlomarete is placed and
the form work in contact with concrete shall beadled and thoroughly
wetted or treatment with an approved compositioareCshall be taken
that such approved composition is kept out of arntath reinforcement.

Stripping Time:

In normal circumstances and where ordinary centeaséd, forms may be
struck after expiry of following period.

(@) | Walls columns an vertical side 24 to 48 hours as
Beams. maybe decided by the
Engineer-in-charge.
(b) | Side of slabs 3 days.
(c) | Beam soffits. 7 days.

(d) | Removal of props to slabs.
0] Slabs spanning upto 4.5 M | 7 days.
(i) Spanning over 4.5 M
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14 days.
(e) | Removal of props to beams and arches.
(1) Spanning upto 6 M.
(i) Spanning over 5 M. 14 days.
21 days.

Procedure when removing the formwork:

All form work shall be removed without such shockvibrations to avoid
damage the reinforced concrete, surface, Beforesdhits and struts are
removed, the concrete surface shall be exposedewlreessary in order
to ascertain that the concrete has sufficientlgéaed. The formwork will
be paid under the respective item if provided mtdmder.

Centring:

The centring to be provided shall be got approvedhfthe Engineer-in-
charge. It shall be sufficiently strong to ensafesolute safety of the
formwork and concrete work before, during and afieuring concrete.
Watch should be kept to see that behaviour of mentand formwork is
satisfactory during concreting. Erection shoulddle such that it would
allow removal of forms in proper sequence withoaimdging either the
concrete or the forms to be removed.

The props of centring shall be provided on firmrfdation or base of
sufficient strength to carry the loads without Isetent.

The centring and formwork will be inspected and rappd by the
Engineer-in-charge before concreting. But this walbt relieves the
contractor of his responsibility for strength, adacy and safety of form
work and if there is a failure of form work or ceng, contractor shall be
responsible for the damages to work, injury to l#ad damages to

property.
Scaffolding:

All scaffolding, hoisting arrangement and laddets. @equired for the
facility of concreting shall be provided and remdven completion of
work by the contractor at his own expenses. Théfaddang, hoisting
arrangements and ladders etc. shall be stronggértouwithstand all live,
dead and impact loads expected to act and shalliyect to the approval
of the Engineer-in-charge. However, contractor Idblsolely responsible
for the safety of the scaffolding hoisting arrangey ladders, work and
workman etc.
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The scaffolding, hoisting arrangements and laddsvall allow easy
approach to the work spot and afford easy inspectio

CW-7 Controlled concrete:
Grade:

The concrete shall be designated as M-100, M-15@20M M-250, M-
300, M-350 and M-400 prescribed in IS 456 or assexy from time to
time.

Aggregates:

Samples of the aggregates proposed to be usedoghgdit approved from
the Engineer-in-charge prior to collection of matisr at site of work.
Field tests for determining the contents of sittarh clay etc. In fine
aggregate and grading and moisture content in Hfio#h and coarse
aggregate shall be carried out be are commencengahcreting work and
record of the tests shall be maintained till thenptetion of the work.

Obtaining the fine and coarse aggregate in diftesere and blending
them in right proportions as per the design for diféerent sizes being
stocked in separate stockpiles shall control tlaeligg of aggregate. The
grading of coarse and fine aggregate shall be eteds frequently as
possible. The frequency shall be as directed byEthgineer-in-charge, to
ensure that the uniform grading as per approvedplemmused in the
preliminary tests is maintained.

As soon as possible, after receiving the orderotmraence the work the
contractor shall dosing the mix for different gradd# concrete required in
the work, submit details in respect of proportidrtement and aggregates
water cement ratio etc. and arrangement to maka trixes for
preliminary tests to be carried out in the Governmer any other
approved laboratory to satisfy the Engineer-in-ghathat the designed
mix meets with the prescribed strength. The maximatal quantity of
aggregates by weight per 50kg. of cement shaleroted 450 kg. Except
where otherwise specifically permitted by the Eeginin-charge.

Batching and Mixing:

Concrete materials shall be batched by weight, &lsembined batching
and mixing plants are not available, weight batobleadequate capacity
shall be used for weighing of aggregates and cenheilhe later case the
contractor shall have additional weight batchestasd by. The contractor
shall used power driven mechanical concrete migéedequate capacity
in conjunction with weight batches.
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CW-8:

Dry weights per unit volume of fine and coarse aggte shall be
determined by experiments. Water shall be eitheasmed by volume in
calibrated tanks or weighed.

Whereas cement will be issued in bags and twengg vll treated to
weight one tone. Cement shall be actually weighadngd batching and
any difference in standard weight and actual wemhtement shall be
contractor’s account and no extra payment shallmaele for such a
difference.

Water cement ratio:

It is most important to maintain the water cemetiorat its correct value.
To this end, determination of moisture content athbfine and coarse
aggregate shall be made as frequently as poshiblieequency for a given
job being determined by the Engineer-in-charge @liog to weather and
site conditions. The amount of the added water|dhal adjusted to
compensate for any observed variations in the m@stcontents.
Determination of moisture contents in aggregatdl $feadone as per IS
2386Methods or test for aggregate for concrete par(Specific gravity,
density, absorption and bulking). To allow for theriation in weight of
aggregate due to variation in the moisture conieniisable adjustments in
the weight of aggregates shall also be done.

No substitution in materials used on the work dterations in the
established proportions except as permitted inptieious paragraph is
made without additional tests to show that quahbtyd strength are
satisfactory. Work ability of the concrete shall teecked at frequent
intervals by the slump test.

Sampling &Testing of Concrete:

Work samples of concrete 150mm x 150mm x 150 mnil bleataken as
under:

Table 1. No. of samples required for strength &

Qty. of work in M ° Nos. of samples.

1-5 1

6-15 2

16-30 3

31-50 4

51 & above. 4+1 for each additional gty. of 50 M3
or part there of.
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The contractor shall make his own arrangementaking samples and testing of the
sample in the Government or the approved laboesoiihe tests shall be carried out in
accordance with 1.5.516-1959 or as revised frone tiontime. A register of cubes shall be
maintained at the site of works in the prescribeafqgma. The contractor shall submit
the results of the cubes to the Engineer-in-charge.

Note: 1. At least three samples shall be takem feach shift.
2. Each sample consists of three test specimenedting one
at 7 day and two at 28 days.

Additional cubes may be required for various pugsosuch as to determine the
strength of concrete at the time of striking therfaork or to determine the duration of
curing or to check the testing error.

Finishing unless otherwise specified in the itemkaep the exposed
concrete surface the concrete surface shall bghacl with cement mortar
1:2 (1 cement: 2 sand).

The minimum number of specimen for preliminary tastl criteria for
acceptance of test strength shall confirm to t&blAcceptance criteria for
concrete of IS 456.

On the satisfactory results of the above testsptixeactually to be used
shall be got approved from Engineer-in-charge. Hpproval of the
Engineer-in-charge will not relieves the contraaibhis responsibility for
obtaining the required minimum strength in the wiaekt. Record of all
tests in support of mix dosing shall be maintaiaecart of record of the
contract.

Strength requirements of concretes

The compressive strength requirements for varioagles of concrete
shall not be lower than the figures given below:

Table2 Required Cube Strength for different gramfeoncrete

Grade of Compressive strength of 15 cms Cubedusied in

Concrete accordance with IS 516 .
At 28 days At 7 days At 28 days
After mixing in after mixing afteriring
Preliminary test. In work test innke test.
(kg./cm2) (Kg./cm2)
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1. 2. 3. 4.

M 10 135 70 100
M 15 200 100 150
M 20 260 135 200
M 25 320 170 250
M 30 380 200 300
M 35 440 235 350
M 40 500 270 400

Compression test: (Work test)

The tests shall be carried out in accordance witlb16. A register of
cubes shall be maintained at the site of work. ddst of casting of cubes,
concrete used for cubes and all other incidentatgds such as curing,
and cost of testing, carriage to the testing lafooies etc. shall be borne
by the contractor. The testing shall be got carfigdthe contractor in
Government or any other approved laboratory abs cost.

Note:

1. At least one sample shall be taken from each shift.

2. Each sample consists of three test specimens $tingeat 28 days.
Additional cubes may be required for various pugsosuch as to
determine strength of concrete at 7 days or atithe of striking the
formwork or to determine the duration of curing@icheck the testing
error.

When defective of rejected work can not be replatetause of
operational or other reasons (decision of the Eggiin-charge in this
respect shall be final and binding on) paymentishal made for such
rejected work but cost of dismantling and removallisrecovered from
the contractor when such defective work is subseityieeplaced by the
Corporation or not. The decision of Engineer-infgeashall be final and
regards the cost of dismantling and removal.

Consumption of cement:

Co-efficient for cement consumptions shall be deiteed by the
Engineer-in-charge for various mixes based on tice@ed proportion for
these mixes. The theoretical gty. of cement to st uor the works shall
be calculated on the basis of these co-efficient.
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As regards formwork, curing, stripping time, cemgrietc. not covered
here shall be as per W-3 ordinary cement concoetBR€C.

CW-9: Form work & its effect on texture of concrete

Concrete surface, which are to be “form finish”alélibe cast in an approved formwork
and shall be free from honeycombing, fins, profewiand air holes. All
external angles to form finish concrete surfacesdl $fe charm good if and
as directed. All interesting flush surfaces, swfachorizontally or
vertically between columns and beams of other &trat members shall
be separated by grooves if and as directed by tiggnEer-in-charge.

The pattern of the formwork boards, the dispositboonstruction of joints and lifts, the
incorporation of recessed, the contractor for iteppr implementation
shall carefully study raised joints.

The contractor shall submit shuttering drawings details of pattern and
the method of forming joints in the exposed formidh concrete to the
Engineer-in-charge for his approval and all changed modification
specified by the latter shall be appropriately npooated by the former
and final approval whereof obtained from the Engirie-charge.

No work of form finished exposed concrete shallcheried out until the
contractor has produced acceptable samples ofesimgttto the approval
of the Engineer in-charge.

Utmost care shall then be constantly exercisethéyontractor in the:

a. Design, workmanship in fixing of formwork,
b. Control of concrete ingredients, mixing andcpig.
C. Adequate technical supervision of all processesived.

Listed below are some formwork specifications fmmi finished exposed

concrete to be used on site as directed by thenEagin-charge.

0] Smooth Board Surfaces
The smooth board-marked surfaces are produced Wwydnessed
tongued and grooved boards of uniform thicknessabfless than
45 mm. This board should be brought and dressdzbtinfaces as
well as on all side.

(i) Rough Board Surfaces:
A rough texture is obtained by the use of new saweards with
dressed square edges.

(i)  Steel Mould Surface:
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Steel moulds must be rigid enough and perfectipgland clean.
They must be painted with a protective paint ansohliely free
from rust or have a special section at their edggsevent cement
leakage and produce a watertight joint.

This type of formwork is to be entrusted to a kil and
specialized manufacturer who has produced satsfctsimilar
formwork and who must be approved by the Engineathiarge.

In all types of formwork to from finished exposedncrete, only
non-staining mould oil supplied by an approved nfiacturer will
be used.

The repetitive usage of the same form work to &ash finished
exposed concrete shall be as decided by the Engmebarge
and in no case the form work not guaranteed to ym®dthe
required form finish to the satisfaction of the kEwgr-in charge
shall be used.

The exposed concrete shall have uniform finish. fiilmeh of the

concrete when shuttering and formwork is removed generally

be without any blemish and will be such as will require touch
up. Slight touch up for a small work or two, if essary, shall be
carried out immediately on removal of formwork byl1
proportions. Expert masons on removal of formwoikhventire

surface shall carry this out.

CW-10 Fabricating and Placing Reinforcement in Posion:
Fabrication:
The reinforcement bars shall be cut to the requaadth including
necessary bends, hooks, overlaps etc. as showheopldan or as
directed by the Engineer-in-charge and shall conftw .S. 2502-
1963 or its latest revision. Details of length, dhding diagrams
shall be got approved from the Engineer-in-charge.

Placing and Binding:

All reinforcement shall be accurately placed in ipos with

spacing as shown in the drawings and firmly held dswing

placing and setting of concrete. The bars shallidm diagonally
both ways at all inter-sections with M.S. bindingenof 1.22 mm
or 1.3 mm dia. (1 or 18 gauge) Spot welding instefatying bars
by wires will be permitted by the Engineer-in-chaurif) required.
Spacing of bars shall be maintained by means g$ stdocks, tiles
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spacers, hangers or other approved supports orcesgevat
sufficiently close intervals.

All bars protruding from concrete to which otherdare to be
spliced and which are likely to be exposed for fmie period
shall be protected from rusting by thin coat of eatnwvash.

Welding:

Welding (instead of overlaps) by gas or electricityll be

permitted under suitable conditions and with suéadafeguards.
In case such permission is granted, relevant Indtandards for
welding of steel reinforcement bars including cergy out

necessary tests shall be followed.

Inspection:

No concreting shall be done unless the Engineeharge has
inspected the reinforcement work, recorded measemésnand
given permission to place the concrete. After thpraval of the
reinforcement by the Engineer-in-charge it willthe contractor's
responsibility to see that reinforcement is notuflsed from its
position till the concreting is complete.

CW-11 Fixing Expansion Joints:

The expansion joints shall be provided in R.C.Qudtral
members.

(1) For the joints between twin internal beams af . frame
structure, copper strip of 1. mm thickness and hviaihd
shape as shown in the detailed drawing shall beeglaear
the bottom in the first beam such that one leg hedf t
specified width is embedded in the beam and U (abd
80 mm depth unless otherwise specified) will coméhie
joint.

The U shape gap of the copper strip shall be filath
poured bituminous join filler and nearly finished ¢op.
Before casting of the joining member, pre-moulded
bitumen joint filler of required thickness shall placed in
position as directed and concrete then cast, enngdie
other leg.

(2) The joint between the twin terrace beam shalpbepared
in a manner similar to (1) above except that thiserh
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concrete edge shall be provided and the coppee plall

be fixed in the raised edge as directed. It shaltdvered

by lead flushing. .5 mm thick fixed to one seathwsbpper
screws to the wood block embedded in the concrste a
shown in the detailed drawings.

3) For the joints between twin internal or extéroalumns,
while casting the first column, a leg of each of ttopper
strips of 1.5 mm thickness shall be embedded ih® t
column and U fold will come in the joints nearereth
exterior faces of the column. The copper stripsll dha
fixed with hold fast of copper rod as shown in thetailed
drawings. Before casting the second column, preldeal
bituminous joint filter shall be placed against thee of the
first column all along between the two strips agdied by
the Engineer-in-charge.

CW-12 Brick Masonry Work:

Classification of brickwork:

The brickwork shall be classified as first sort sgcond sort
according as first class or second-class brickeesgely used.

Wetting of Bricks:

Bricks required for masonry shall be thoroughly tegtwith clean
water for at least two hours before use or as tlicedy the
Engineer-in-charge. The cessation of bubbles, wherbricks are
wetted with the water, is an indication of throwgétting of bricks.

Lying:

Bricks shall be laid in English Bond directed othise. Half or cut
bricks shall not be used except when necessaryitplete the
bond. Closers in such cases shall be cut to refjgi and used
near the ends of walls.

A layer of mortar shall be spread on full width faritable length
of the lower course. Each brick shall first by pedp bedded and
set home by gentle tapping with handle or trowelwaoden
mallet. Its inside face shall be flushed with morteefore the next
brick is laid and pressed against it. On complebbrtourse, the
vertical joint shall be fully filled from the topitia mortar.
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The walls shall be taken up truly plumb. All cowsshall be laid
truly horizontal and all vertical joints shall beuly vertical.
Vertical joints in alternate course will generatlirectly one over
the other. The thickness of brick courses shalkéget uniform.
The bricks shall be laid frogs upwards. A set @ld@omprising of
wooden straight edge, masons spirit level squatenheter rub,
and sting and plumber shall be kept on the sitgark for frequent
checking during the progress of work.

Both the faces of walls of thickness greater tharc@s shall be
kept in proper place. All the connected brickwohlals be carried
up nearly at one level and no portion of the wdrélisbe left more
than one meter below the rest of the work. Wheie\work is not
possible, the work shall be racked back accordinttpé bond (and
not left toothed) at angle not steeper than 45ekgr

All fixtures, pipes outlets of water hold fastsdufors and windows
etc., which are required to be built in wall, shadl embedded in
cement mortar.

Joints:

Bricks shall be so laid that all joints are quikesh with mortar.
Thickness of joints shall not exceed 12 mm. The fiaints shall
be racked as directed by racking tool, daily duting progress of
work, when the mortar is still green so as to pievkey for plaster
or pointing to be done.

The face of brickwork shall be cleaned on the satag the
brickwork is laid and all mortar dropping shall teenoved.

Curing:

Green work shall be protected from rain suitablyasihry work

shall be kept moist on all the faces for a peribdeven days. Tee
top of masonry work shall be kept well wetted a those o the
day.

Scaffolding:

The supports or scaffolding shall be sound anchgttme together
with horizontal pieces over which the scaffoldingnks shall be
fixed. Single scaffolding shall be allowed normallyg this case
inner end of the horizontal scaffolding pole shait in a hole
header course only. Only one header for each alk lse left out.
Such holes shall not however, be allowed in pillargler one
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W-13:

meter in width. The holes left in masonry shallfiied and made
good before plastering. The contractor shall beaesible for
providing and maintaining sufficient strong scafiioly so as to
withstand all loads likely to come upon it.

Brick Masonry Partition Walls:

€)) The partition walls shall be half brick. Alletricks shall
be laid stretcher wise, breaking joints with thas¢he upper and
lower courses. The wall shall be taken truly pluchb&ll courses
shall be laid truly horizontal and all of vertigaints will be truly
vertical. The bricks will be laid with frog upwardsixtures, plugs,
holdfasts, frames of doors, windows etc. shall dasled into brick
work while laying only and at the correct levelsdapositions.
Holes of required size and shapes shall be Idgfterorick work for
fixing pipes, or service lines, etc. After serviaee etc. are fixed,
the extra hollow left in the hole shall be filledthv1:3 cement
mortar or 1:6 cement concretd set of mason's tools shall be
bonded into the sidewalls where necessary joinising and
scaffolding shall be as per w-8 of specificatiohsamrk.

(c) Two mild steel reinforcement bars of 6 mm diamesteall
be used longitudinally at every fourth course ok th
brickwork. The first reinforcement shall be placadthe top
of bottom most course where reinforcement is plesieall
admit the mortar cover of at least 5 mm thickneshe
reinforcement.

CW-14. Application of Cement Plaster Finish:

Preparatory Work :

Smooth surface of concrete shall be suitable radigheprovide

necessary bond. All dirt, soot, oil, or any otheatemial that might
interfere with satisfactory be shall be removed $tdace shall be
cleaned and scrubbed with fresh water and keptfovetix hours

prior to plastering. It shall be kept damp durihg progress of the
work.

Gauge :

Patches of plaster 150 mm x 150 mm shall be pudhbmut three
meters apart as gauge to ensure even plasterorgeiplane.

Plastering :
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CW-15

(A) Base coat :

In all plaster work, the mortar shall be firmly dpd with some
what more than required thickness and well preggedthe joints
and the surface rubbed and levelled with a flat demorule to
given required thickness. Long straight edges dbmlfreely used
to ensure a perfectly plane and even surface. ¢ihars shall be
finished their true angles or rounded as directedhle Engineer-
in-charge. The surface shall be finished to planeuoved surface
as shown on the plan or as directed by the Engineelnarge and
shall present a neat appearance.

The mortar shall adhere to the masonry surfacelyfinvhen set
and there shall be no hollow when struck. Cemeastpling shall
be done in squares of strips as directed. Plagtestrall b done
form top down-wards. All exposed angles and jumdiawvith
doorframes etc. shall be carefully finished.

(B) Finishing : Coat Not for sheds.

Finishing coat shall be provided to the plastesecified. A coat
of cement slurry shall be applied to the plastefase with a
trowel to provide uniform texture while the baseatcas still

plastic. In any continuous face of a wall, finighimeatment should
be carried out continuously and day-to-day breaksdemto

coincide with architectural breaks in order to avainsightly
junctions.

Scraping and washing at the end of each day’s whal clean all
tools and accessories used in plaster works after Metal tools
shall be cleaned after operation.

Watering & Curing :

All plasterwork shall be kept damp continuously #omperiod of
fourteen days.

Application of Water-Proof Cement Plaster:

The cement plaster of specified thickness shallplmvided in cement
mortar with integral cement water proofing compouofl approved
quality.

The plastering work of specified thickness shall Bene as per
specification no.W-14 above. Except that while prepy the cement
mortar, the approved water proofing compound atrdéte of 1 kg/ bag as
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per manufacturers specifications of cement shaladded while mixing
the mortar. The contractor shall bring the wateropmaterials to site of
work in their original packing the water proofincgatarials shall be mixed
in dry cement and sufficient care shall be takerlemmixing to see that
the water proofing material gets integrally mixedhwthe cement and
does not run out separately when water is added.

CW-16 Application of sand Faced Plaster:
Base Coat :

The base coat plaster shall be of cement mortapegified properties and
thickness. The base coat shall be laid in a simianner of laying plaster
as per C-31 of Code of Practice. However, instefatineshing the top
surface smooth keys shall be formed on the surfagethoroughly
combing it with way horizontal lines about 12 mmagpand about 3 mm
deep when the mortar is still plastic.

The base coat shall be cured for minimum 2 days.
Second coat :

Second coat shall be cement mortar with specified lof cement and

specified proportion and thickness. The coat shalapplied evenly true
line and level by using approved quality of coaasd the surface shall be
finished with a wooden float. The necessarily rulbd@onge as approved
by the Engineer-in-charge shall be applied oves ttoat to obtain the
surface textures as per previously approved sample.

When the finishing coat has hardened, the surfae# be kept watered
continuously for 14 days.

CwW-17 White washing or colour washing:
White Wash :
Lime shall be dissolved with sufficient quantity whter (about 4 to 5
litres per kg. of Lime) thoroughly mixed and stdre attain consistency
within screen. The wash shall be strained throughean coarse cloth.
Clean colour dissolved in hot water shall then loleledl in suitable
proportion Indigo will be added to obtain requineldite tint.

Preparation of Surface :

The surface shall be prepared by removing the mahtappings and
foreign matter and thoroughly cleaned with wire fdore brush or any
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other suitable means as directed by Engineer-ingeh&ll loose pieces
and scale shall be scrapped off and holes filletl wiortar.

Application of white wash :

On the surface so prepared the white wash shdtitdewith brush. The
first coat shall be from top downwards and simylaaécond coat shall be
from the right to the left to left to right. Eacbat must be allowed to dry
before the next coat is applied. Appropriate numbkrisuch coats as
specified shall be laid. It shall present smootth aniform finish free from
brush marks and i should not come off easily whdrbed with finger.

Splashing and dropping if any on the doors, windowentilators, etc.
shall be removed and the surface cleaned.

Colour wash:

Colour wash shall be prepared by adding necessppyoeed colour
matter to the white wash, which has been straimedpaepared as above.
Other provisions as mentioned in white wash shalyafor colour wash.

CW-18 Laying and Fixing Galvanized iron Pips with Rttings
Excavation:

The trench for laying the pipes shall be excavated to lines and levels
shown on the plans o as directed by the Engineehamge. The bed of the
trench shall be made even. Unless otherwise, spe@s Instructed by the
Engineer-in-charge. The trenches shall be excavgiezins. wide and not
less than 45 cms. deep. All pipes water mains;esablc. met in the
excavation shall be carefully protected and suggbrAny damage done
shall be made good by the contractor at his owh cos

The refilling work in the trenches shall be donelayers and shall be
properly rammed except at joints. The refillingants shall be done after
satisfactory testing of joins and on approval of tingineer-in-charge,
Suitable additional filling shall be done to accobuor subsequent,
settlement. Any surplus excavated staff shall Bpaled off as directed.

Laying and fixing :

The complete lay out of the water supply systenil diea got approved
from the Engineer-in-charge. The pipes shall be pimb, and in straight
and paralleled lines disposed otherwise. in makiegjoints few turns of
the fine hemp smeared with white zinc shall be ta&eer the threaded
end of the pipes and the socket shall be fasteribd pipe wrench. When
the pipe is to be fixed clear to the walls, it $hmd fixed with standard
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brackets, or clips held by wooden blocks. The supmp brackets, clips
etc. for the pipes shall be spaced at an interfviadater or as directed.

Wherever, such pipe is to be taken trough wallaiv,ssuitable square hole
shall be driver in the wall or slab carefully wititodamaging the

reinforcement or slab. After the pipe is laid, ti@e shall be made good
with cement concrete and cement mortar. Finishival e done similar

to wall and slab finishing.

Painting :

The pipes laid under ground shall be painted witk cat of asphalt if
required by the Engineer-in-charge.

Testing:

On completion of laying the pipeline shall be tdsfer any leakage at the
joints. The defects if any revealed after test Ishbal remedied to the
satisfaction of the Engineer-in-charge.

CW-109. Doors, windows, and ventilators teak woodanmelled Glazed or
partly panelled and partly glazed.

Frames:

All members of frames shall be exactly at right lang he
right angle shall be checked from inside surfacé¢hefrespective
members.

All members of frames shall be straight without ararp and shall
have smooth surfaces well planed on the three sdpssed at
right angles to each other. The surfaces touchiegatall may not
be planed unless it is required in order to str@iglup the member
or to obtain the overall sizes within tolerancesgecified.

Frames shall have overall joins when ventilatan@uded it shall
be provided by having full length one piece post émor or
window and ventilator extending the frame on topthedf head to
the required extent Horns shall not be providethenhead of the
frame when no sills are provided the vertical pafsthe frame in
the ground floor shall be embedded in the sill magdor 100
mm. On upper floors the vertical posts shall bedix the floor by
forming notches 10 mm deep slight adjustment ofcisyga as
necessary shall be done to have the holdfasts enjdimts of
masonry course. The frame shall be erected iniposand held
plumb with strong supports from both sides andtkoilmasonry
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CWwW-20

as it is being built. The transom shall be throtgided into the
mortises of the jamb post to the full width of jaenb post and the
thickness of tenon shall be not less than 15mm.t€hdons shall
be closely fitted into the mortises and suitablgngd with wood

dowels not less than 10mm diameter. The depth batee for

housing the shutter shall be as shown in the @etaitawings or as
directed by the Engineer-in-charge.

The contact surface of tenon and mortise shallréatdd before
putting together with an adhesive of approved make.

M.S. hold fasts shall be protected with a coatihigamer. The
surface of frame abutting the masonry or concrefigca shall be
properly treated by applying a coat of approvednpri Coal tar
shall not be used for this purpose.

Shutter:

Panelled shutters shall be constructed in the fafmtimber
framework of style and rails with panel inserted tgpe as
specified in the item of work. Panel shall be fixey providing
grooves in the style and rail the style and rdiallsbe jointed to
each other by mortise and tenon joint at right esgl

All members of the shutters shall be straight withany warp or
haw and shall have smooth well-planed faces oftragigles to
each other.

Style and rails of shutters shall be made out efiece only.

Fixing of steel Window/Ventilators:

Fixing of steel window and ventilators shall be dom good

workman like manner. The hold fast shall be embdddeC.C.

1:2:4 of size 10 cm x 10 cm x 10 cm (1 cement: &s® sand: 4
graded stone aggregate 20 mm nominal size). Thdowirframe

shall be erected in position and held plumb wittorgy support
from both sides and built in masonry as it is beindt.

All fixtures and fastening shall be fixed with appriate screws in sound
and efficient manner to ensure case of operatioheyTshall be
appropriately positioned and shall be truly hortabnor vertical as
required.
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CW-21: Fixing of Steel Rolling Shutter :

Fixing or rolling shutter shall be done in a workmi&e manner so that

the operation of the shutter is easy and smootle. Adid fast shall be

embedded in C.C. 1:2:4 (2 cement: coarse sandadedrstone aggregate
20 mm nominal size) and shall be properly fixedwib0 mm long catch

bolts 0 10 mm. Al the works disturbed of cut awhglsbe made good.

The guide channels shall be attached to the janpdumb and true either
in the over lapping fashion, projection fashionemnbedded in grooves
depending on the method or fixing.

The bracket plate shall be fitted at the centeshdped cast iron or mild
steel clamp riveted or welded to it. Since the keaplate carries the full
load of the shutter it should have sufficient cresstional area to resist
the shear force and it shall be held in positigidty by means of suitable
foundation bolts.

When the bracket is to be fixed on concrete thdeaisgsuitably bent and
fixed to the concrete beam or lintel with ancholtbof at least 16 x 75
mm size. The pipes of the suspension shaft, whiehctamped to the
bracket, shall be fitted with rotatable cast iralgys to which the curtain
is attached. The spring to counterbalance the weifjthe curtain and to
keep the shutter in equilibrium in any partly opeipesition.

The hood cover shall be fixed to the bracket pigteneans of angle cleats
and supported at the top at suitable intervalpfeventing sagging.
Rolling shutter shall be painted with two coatsapproved oil paints of
approved shades on anticorrosive paint as dirdntdthgineer-in-charge.

CW-22 Construction of Rubble Stone Masonry:

Pucca approved stone of approved size for rubblsomg shall be
collected on site. The rubble shall be laid on drdaces. Earthy or
discoloured weathered of water worn stone shalbeaised.

The length of the stone shall not exceed threedithe height and the
breadth on base shall not be greater than threéh&ar thickness of wall

nor less than 15 cm. The height of stone for rulnidesonry may be up to
30 cm. Stone shall be hammer dressed on the facgdés and the beds to
enable it to come in proximity with the neighboygyistone. The bushing
on the face shall not be more than 40 m on a expblase.

Chips and spalls of stone shall be used wherevessary to avoid thick
mortar beds or joints and it shall also be enstitatino hollow spaces are
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left any where in the masonry. The chips shall®used below hearing
stones to bring these up to the level of face stomke use of chips shall
be restricted to the filling of interstices betwetre adjacent stones
inhering and these shall not exceed 20 perceriefjuantity of a stone
masonry.

The hearing or interior filling of a wall face shabnsist of rubble stone
not less than 150 mm in any direction carefullg laammered down with
a wooden mallet in the position and solidly bedotethortar. The hearing
should be laid nearly level with facing and backing

Though bond stones shall be provided in the wagllaau60 cm thick. in
case of highly absorbent type of stone (Limestangaad stones) the bond
stone shall extend about 2/3 in the wall. Each ksinde shall be provided
for every 0.5M of the wall surface.

Quoin stone shall not less than 0.03Klvolume. The plum stone at about
90 cm interval is provided.

The masonry shall be laid with or without coursegte case may be as
per general requirement. The quoins shall be la@dder and stretcher
alternatively. Every stone shall be carefully fitteo the adjacent stone so
as to form neat and close joint. Face stone skeatidbended and bond well
in the back. These shall be arranged to break gsnauch as possible and
to avoid long vertical lines of joints.

The cement mortar of proportion as specified initeen shall be spread
over width and the tone shall be well embedded. idaints in the surface
shall be flush or racked cut 25 mm deep during ttaoBon as directed.
The work shall be carried out in line, level plurapd of dimension as
mentioned in the drawing. Te stone shall be usdg after spreading
plenty of water over it. No side filling shall bemke without obtaining
permission of Engineer-in-charge. The work shallkiept wet at least
fourteen days.

SEWERAGE WORKS

CW-23 REINFORCED CEMENT CONCRETE PIPES
Scope

This specification covers the requirements for wofacturing, testing,
supplying, jointing and testing at work sites of ilRerced Cement
Concrete (RCC) pipes, of both pressure and norsprevarieties used for
pumping mains, sewers and storm water drains. Lgfrgpes and fittings
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/ specials is covered as shown below. Data Shéetevers the specific
requirements for the project. The two parts aremgementary and are to
be read together for a correct interpretation @& provisions of this
specification. Where the requirements of the twaiisas conflict, those of
Data Sheet - A shall govern.

Applicable codes

The manufacturing, testing, supplying, jointinglaasting at work sites of
RCC pipes shall comply with all currently applicalstatures, regulations,
standards and codes. In particular, the followirtgndards, unless
otherwise specified herein, shall be referredllicases, the latest revision
of the codes shall be referred to. If requiremeunitghis specification
conflict with the requirements of the codes andnddads, this
specification shall govern.

Materials

(@) IS: 458 - Specification for concrete pipes
(with and without reinforcement. -
latest edition  1988) (where
mentioned it should be latest revised
code.)

(b) IS: 3597 - Method of tests for concrete pipes

(c) IS: 5382 - Specification for rubber sealinggs
for gas mains, water mains and
sewers.

Codes of Practice

(a) IS: 456 - Code of practice for plain and

reinforced concrete.

(b) IS: 783 - Code of practice for laying of
concrete pipes.

Design

Design of RCC pipes shall be in accordance wighréhevant clauses of IS

458.

The details of reinforcement shall be as per @d&ug of IS: 458.

The ends of pipes shall be in accordance witlvagieclauses of IS: 458.

RANCHI Municipal Corporation 5- 58 of 101



RANCHI BID BSUP Section-5, TECHNICAL SPECIFICATIONS

MANUFACTURING

Materials

Cement

Cement used for the manufacture of RCC pipes ahdrs shall conform
to IS: 269 or IS: 455 or IS: 1489. Sulphate resist&ment shall be used

in manufacture of pipes. The use of pozzolona aadamxture to Portland
cement shall not be permitted.

Aggregate

Aggregate used for the manufacture or RCC pipes eollars shall
conform to IS: 383. The maximum size of aggreghieukl not exceed
one-third the thickness of the pipe or 20 mm, waigr is smaller.

Mixing & Curing Water

Water shall be clean, colourless and free froneaignable quantities of
organic matter, alkali, acid, salts or other impesi that might reduce the
strength, durability or other desirable qualiti€€ancrete and / mortar.

Reinforcement

Reinforcement used for the manufacture of the Ri§es and collars
shall be mild steel Grade | or medium tensile sbeet conforming to IS:
432 or hand-drawn steel wire conforming to IS: 482einforcement cage
for pipes and collars shall be as per relevantirements of IS: 458.

Concrete

Concrete used for the manufacture of RCC pipescatdrs shall conform
to IS: 456. The minimum cement content and minimoompressive
strength of concrete shall be as per relevant reongnts of IS: 458.

Compressive strength tests shall be conducted oncrii5cubes in
accordance with the relevant requirements of 18 &% 1S: 516.

Curing

Pipes manufactured in compliance with 1S: 458Idteleither water cured
or steam cured in accordance with the relevantirepents of IS: 458.

Dimensions
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The internal diameter, wall thickness and lengttbarrel and collar of

pipes, reinforcement (longitudinal and spiral),ay@ ends and minimum
clear cover to reinforcement and strength testirements shall be as per
the relevant clauses / tables of IS: 458 for ddiferclass of pipes.

The tolerances regarding overall length, interd@meter of pipes or
socket and barrel wall thickness shall be as gevaat clauses of IS: 458.

The method of manufacture shall be such thatdha find the dimensions
of the finished pipes are accurate within the knsipecified in relevant IS:
458. The surfaces and edges of the pipes shalldiledefined and true,

and their ends shall be square with the longitudamé. An extra ring of

reinforcement to avoid breakage during transpamatshall further

reinforce the ends of the pipes.

The RCC pipes and collars / rubber rings shalsystematically checked
for any manufacturing defects by experienced supery so as to
maintain a high standard of quality.

Owner / Engineer In-Charge shall at all reasonébies have free access
to the places where the pipes and collars / rubbgs are manufactured
for the purpose of examining and testing the pigeg collars / rubber

rings and of witnessing the test and manufacturing.

All tests specified either in this specification in the relevant Indian
Standards shall be performed by Supplier / Cordraatt his own cost and
in presence of Owner / Engineer In-Charge if désifer this, sufficient
notice before testing of the pipes shall be give®tvner / Engineer In-
Charge.

If the test is found unsatisfactory, Owner / Emgnin-Charge may reject
any or all pipes of that lot. The decision of Owh&ngineer In-Charge in
this matter shall be final and binding on Contraetod not subject to any
arbitration or appeal.

Markings

Each pipe shall have cast, stamped or indeliblyntpdi on it the following
appropriate marks.

Manufacturers name or identification mark
The nominal diameter

Class reference

Mass of pipe

The no. of the Indian standard and

The year of manufacture.

ogrwnNE
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Marking may be done the outsides of the socketewards the end of barrels of
pipes.

Workmanship & finish

The outside and inside surfaces of the pipes &fbmooth, dense and
hard, and

The pipes shall be free from defects resultingnfionperfect grading of

the aggregate, mixing or moulding.

The pipes shall be free from local dents or bulgrester than 300 mm in
depth and extending over a length in any directjoeater than twice the
thickness of barrel.

The deviation from straight in any pipes throughis effective length,
tested by means of a rigid straight edge parall¢hé longitudinal axis of
the pipe shall not exceed, for all diameter 3 mmefgery meter run.

Testing

All pipes for testing purposes shall be selecta@gadom from the stock of
the manufacturer and shall be such as would natreibe be rejected
under the criteria of tolerances as mentioned 14 58.

During manufacture, tests on concrete shall beechout as per IS: 456.
The manufacturer shall supply, when required tosdoby Owner /
Engineer In-Charge the results of compressive wst®ncrete cylinders
or cubes made from the concrete used for the pipes.

The specimen of pipes for the following tests kh@ selected in
accordance with clause 9.1 of IS: 458 and testeacaordance with the
methods described in IS: 3597;

Hydrostatic test.

Three edge bearing test or sand bearing test.
Absorption test.

Bursting test.

N

Note: Three edge bearing strength to produce O.2bamack in case of
special design of pipes shall be as per Table-Avbel

Sampling & Inspection
In any consignment, all the pipes of same clagissaae and manufactured

under similar conditions of production shall be uped together to
constitute a lot. The conformity of a lot to thequeéements of this
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specification shall be ascertained on the basitesis on pipes selected
from it.

The number of pipes to be selected from the lall dbe in accordance
with column 1 and 2 of Table 9 of IS: 458.

Pipes shall be selected at random. In order tarenendomness, all the
pipes in the lot may be arranged in a serial oedet starting from any
pipe, every r the pipe be selected till the req@isiumber is obtained, r
being the integral part of N/n where N is the lizesand n is the sample
size.

All the pipes selected, as shown above shall bpeicted for dimensional
requirements, finish and deviation from straight.

The number of pipes to be tested for tests shalinbaccordance with
column 4 of Table 9 of IS: 458. These pipes shalkblected from pipes
that have satisfied the necessary requirementsionexdtin latest relevant
IS code.

A lot shall be considered as conforming to theunesments of IS 458 if
the following conditions are satisfied.

(a) The number of defective pipes (those not satisfging or more of
the requirements for dimensions, finish and desrafrom straight)
shall not be more than the permissible number ginesolumn 3 of
Table 9 of IS: 458.

(b) All the pipes tested for various tests shall sgtisbrresponding
requirements of the tests. The Contractor shatirinfthe Engineer-
in-Charge about the lot of pipes to be broughtitg. SThe pipe
brought as specified in IS code 458 (Latest Remjsibrom the lot
brought on site any one pipe at random will bectetkand will be
broken and quality of concrete and quantity of Ispenforcement)
will be checked. If any deviation i.e. poor qualdfconcrete or less
steel is found, the whole lot of pipes will be g and the
Contractor shall remove the same from the sitepaionent shall be
made for pipe, which is broken for checking andacley, rejected
lot of pipes from the site.

(c) In case the number of pipes not satisfying requemres of any one
or more tests, one or two further sample of same shall be
selected and tested for the test or tests in wiaiblre has occurred.
All these pipes shall satisfy the correspondinguiregnents of the
test.

RANCHI Municipal Corporation 5- 62 of 101



RANCHI BID BSUP Section-5, TECHNICAL SPECIFICATIONS

Jointing

Jointing of RCC pipes shall be done as per thaireaents of following
specifications and as per the relevant IS. The tfgeints shall be as per
‘Data Sheet - A'. After jointing extraneous matérid any, shall be
removed from the inside of the pipe and newly mgaets shall be
thoroughly cured. In case, rubber sealing ringsuaes for jointing, these
shall conform to IS 5382.

Spigot & Socket joint (Rigid)

The spigot of each pipe shall be slipped home médl the socket of the
pipe previously laid adjusted in the correct positiThe opening of the
joint shall be filled with stiff mixture of cememortar in the proportion as
specified in Data Sheet - A, which shall be rammeét caulking tool.

Collar joint (Rigid)

After laying the RCC pipes at proper alignment gratlient their abutting
faces shall be coated with hot bitumen in liquishdiion by means of a
brush. The wedge-shaped groove in the end of e ghall then be filled
with a tarred gasket in one length for each joiite collar shall then be
slipped over the end of the pipe and the next piptéed well against the
tarred gasket by suitable appliances approved byedw Engineer In-
Charge so as to thoroughly compress the tarredegasto the grooves,
care being taken that the concentricity of the pipad levels are not
disturbed during this operation. The collar shdtlert be placed
symmetrically over the end of the two pipes and shace between the
inside of the collar and the outside of the pidéedi with mixture of
cement and sand tempered with just sufficient watdrave a consistency
of the semi dry conditions well packed and thordugtammed with
caulking tools. The joints shall be finished offtva filled sloping at 450
to the side of the pipe. The finished joints shml protected and cured
thoroughly as directed by Owner / Engineer In-Chargny plastic
solution or cement mortar that may have been sgaegro the inside of
the pipe shall be removed so as to leave the insidbe pipe perfectly
clean.

Spigot & Socket joint(Semi flexible)

This joint is composed of specially shaped spayad socket ends on the
RCC pipes. A rubber ring shall be lubricated andntiplaced on the
spigot, which is forced into the socket of the pgreviously laid. This
compresses the rubber ring as it rolls into theukwnspace formed
between the two surfaces of the spigot and soskéitmixture of cement
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and mortar as specified in Data Sheet - A, shahthe filled into the
remaining annular space and rammed with a caulkiol

Collar joint (Semi flexible)

This joint is made up of a loose collar, which em/two specially shaped
pipe ends. Each end shall be fitted with a rubbey as specified as per
relevant IS code, which when compressed betweesgigwt and collar,
seal the joints Stiff mixture of cement mortar, Iskfzen be filled into the
remaining annular space and rammed with a caulkiol

Spigot & Socket joint (flexible)

The RCC pipe with the rubber ring accurately poséd on the spigot
shall be pushed well home into the socket of tle¥ipusly laid pipes shall
be of spigot and socket type and rubber rings, thed manufactures
instructions shall be used, and the manufactunesguctions shall be
deemed to form a part of this specifications. Takber rings shall be
lubricated before making the joint and the lubricahall be soft soap
water or an approved lubricated supplied lubricaseghplied by the
manufacturer.

Flush joint (Internal)

This joint shall be generally used for culvertgipf 60-cm. diameters and
over. The ends of the pipes are specially shapddrto a self-cantering
joint with an internal jointing spaces 1.3-cm widée finished joint is
flush, with both inside and outside with the pipallwThe jointing space
is filled with cement mortar in the proportion gsesified in Table-A,
mixed sufficiently dry to remain in position wheoréed with a trowel or
rammer.

Flush joint (External)

This joint is suitable for pipes which are too #iffar jointing from inside.
This joint is composed of specially shaped pipeserithch end shall be
butted against each other and adjusted in corresitipn. The jointing
space shall then be filled with cement mortar aci$ied in Table - A,
sufficiently dry and finished off flush. Great caskall be taken to ensure
that the projecting ends are not damaged as ndrsepan be readily
affected from inside the pipe.

Cleaning of pipes
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As soon as a stretch of RCC pipes has been langhlete from manhole to
manhole or for a stretch as directed by Owner /ifg®y In-Charge,
contractor shall run through the pipes both back®eaand forwards a
double disc or solid or closed cylinder 75 mm lessliameter than the
internal diameter of pipes. The open end of an mmgete stretch of
pipeline shall be securely closed as may be didelsyeOwner / Engineer
In-Charge to prevent entry of mud or slit etc.

If as a result of the removal of any obstructiowr@r / Engineer In-
Charge considers that damages may have been daudeipipelines, he
shall be entitled to order the stretch to be testedediately. Should such
test prove unsatisfactory contractor shall amemdwiork and carry out
such further tests as area required by Owner /rteegiln-Charge.

It shall also be ascertained by Contractor thaeh estretch from manhole to
manhole or the stretch as directed by EngineerHhar@e is absolutely
clear and without any obstruction by means of Jigxamination of the
interior of the pipe line suitably enlightened byojected sunlight or
otherwise.

Testing at work site

After laying and jointing of RCC pipes is complegtéhe pipeline shall be
tested at work site as per the following specifwat and as directed by
Owner / Engineer In-Charge. All equipment for tegtat work site shall

be supplied and erected by contractor’s respoiityibihd shall be rectified

by him / her to the full satisfaction or Owner /dgtmeer In-Charge.

The water required for the flow test should hawebé brought by the
contractor at his own cost. The entire sectionhef pipeline laid by the

contractor shall be given flow test. The stretanfrmanhole to manhole
or as directed by Engineer in charge be given watdr Any earths, mud,
rubbish, dummy walls etc., in the pipeline or mdehibe removed and
whole pipeline shall be clean before testing isegiv The water shall be
poured in first manhole and it should runs smootingm manhole to

manhole up to last manhole without any poundinger&hshall not be

accumulation of water inside the pipeline. If itcamulates in certain

stretch, the laid pipeline shall have to be remoaad be laid again in
gradient as specified. If this being not attendssl gjayment for the same
stretch of pipeline shall not be paid and shalidmovered in the final bill.

Necessary certificates for cleaning of pipelinealhrespect have to be
given in writing before the contractor gives hydmaélow test on site.

In case of pressure pipeline the completed strefchipeline shall be
tested for site test pressure as specified in TaBleThe site test pressure
should not be less than the maximum operating presplus the
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calculated surge pressure, but in no case it shexdded the hydrostatic
test pressure, as specified in IS: 458.

Measurement

All RCC pipes shall be measured accordingly to ek actually done

and no allowance will be made for any waste iniegtto the exact length
required. The measurement for pipes shall be ininghnmetres nearest to
a cm. of length along the centre line of pipe daally laid at work sites.

The rate for providing, laying and jointing of RQfpes shall be deemed
to include the cost of collars / rubber rings, jwig material, testing and
the extra excavation required for ordinary beddigipes and also for
collars and pipe sockets if any.

Notes

If any damage is caused to the pipeline duringetkecution of work or
while cleaning / testing the pipeline as specifiedhtractor shall be held
responsible for the same and shall replace the geangipeline and retest
the same at his own cost to the full satisfactib®wner / Engineer In-
Charge. Water for testing of pipeline shall be agesd by contractor at his
own cost.

Table — A: Field Test Results of R. C. C. Pipes

Sr. Item Specification
No.
1. Monsoon period. First week of June to ™30
September each year.
2. Width of the trench from inveftOD + 300 mm OR 600 mm
level of pipe up to the top (Bt) andAs per given profile at the time of
cross-section of trench. execution.
3. Three edge bearing strength | tAs per latest IS Code
produce 0.25 mm crack for NP,
NP3 & NP4 class pipes.
4. Type of joints Collar joints (Rigid)
5. Proportion of cement use mortgil:1)
for use in jointing of pipes.
6. Hydraulic test pressure. 0.70 kg / sg. cm

LAYING OF PIPES AND FITTINGS / SPECIALS

Scope

This specification covers the requirements forinigyof pipes and fittings /
specials below ground. Data Sheet - A covers tleeip requirements for the
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project. The two parts are complementary and aleteead together for a correct
interpretation of the provisions of this specifioat Where requirements of the
two sections conflict, those of Data Sheet - A lshpavern.

Applicable Codes

The laying of pipes and fittings / specials shatimply with all currently
applicable statutes, regulations, standards andscdd particular, the following
standards, unless otherwise specified herein, &ealleferred. In all cases, the
latest revision of the standards / codes shaleberned to. If requirements of this
specification conflicts with the requirements ofe tlstandards / codes, this
specification shall govern.

Codes of Practice

(@) IS 783 - Code of practice for laying of cuoete

pipes.

(b) IS 3114 - Codes of practice for laying of casin
pipes.

(c) IS 3764 - Safety codes for excavation work.

(d) IS 4127 - Code of practice for laying of glazed

stoneware pipes.

(e) IS 5822 - Code of practice for laying of weldsteel
pipes for water supply.

() IS 6530 - Code of practice for laying of aslosst
cement pressure pipes.

Carting & Handling

Pipes and fittings / specials shall be transpofteth the factory to the work sites at
places along the alignment of pipeline as diretg®wner / Engineer In-
Charge. Contractor shall be responsible for thetgadf pipes and fittings
/ specials in transit, loading / unloading. Eveayecshall be exercised in
handling pipes and fittings / specials to avoid dgen While unloading,
the pipes and fittings / specials shall not bewlralown from the truck on
to hard surfaces. They should be unloaded on timitarsteadying ropes
or by any other approved means. Padding shall beiged between
coated pipes, fittings / specials and timber skalavoid damage to the
coating.
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Suitable gaps between pipes should be left atvaketin order to permit access from one
side to the other. In case of spigot socket pipe#ewnloading, as far as
possible pipes shall be unloaded on one side ofrémeh only. The pipes
shall be checked for any visible damage (such akelor edges, cracking
or scaling of pipe) while unloading and shall bee out for reclamation.
Any pipe, which shows sufficient damage to preclitdeom being used,
shall be discarded. Dragging of pipes and fittihgpecials along concrete
and similar pavement with hard surface shall béiprted.

Storage

Each stack of pipes shall contain only pipes ofesalass and size, with
consignment or batch number marked on it with paldirs of suppliers

wherever possible. Storage shall be done on fiwelland clean ground
and wedges shall be provided at the bottom lay&e&p the stack stable.
The stack shall be in pyramid shape or the pip&b length wise and

crosswise in alternate layers. The pyramid staell §ie made for smaller
diameter pipes for conserving space in storing th&€he height of the

stack shall not exceed 1.5m.

Fittings / specials shall be stacked under comdrseparated from pipes.

Rubber rings shall be stored in a clean, coolesaway from windows,
boiler, electrical equipment and petrol, oils dietchemicals. Particularly
in the field where the rubber rings are being usesl desirable that they
are not left out on the ground in the sun or oygrhunder heavy frost or
snow conditions.

LAYING
Excavation

Before excavating the trench the alignment of lpipeshall be approved
by Owner / Engineer In-Charge. The excavation ef¢hes and pits for
manholes / chambers shall be carried out in acocelawith the
specification and shall be done such that it dassget far ahead of the
laying operation as approved by Owner / EngineeChiarge.

To protect persons from injury and to avoid damtagproperty, adequate
barricades, construction signs, red lanterns amddguas required shall be
placed and maintained during the progress of thestoaction work and

until it is safe for the traffic to use the roadwaylhe relevant Indian

Standards and the rules and regulations of loctidogities in regard to

safety provisions shall be observed.
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Suitable fencing shall be provided along the smfédsenches and pits. The
posts of fencing shall be of timber securely fixedhe ground not more
than 3m apart and they shall not be less than 75imdrameter or less
than 1.2 m above the surface of the ground. Thes# ke two rows, one
near the top of the posts and the other about 48Gabove the ground and
each shall be from 50 mm to 70mm in diameter arificgntly long to
run from post to post to which shall be bound wsthong rope. The
method of projecting rails beyond the posts andndgrythem together
where they meet will not be allowed on any accoAfitalong the edges
of the excavated trenches a bank of earth abounhRh shall be formed
where required by Owner / Engineer In-Charge foihier protection.

The road metal and also the rubble packing sirall lbe stripped off for
the whole width of the trench / pit and separati#posited in such place
or places as may be determined by Owner / Engine€harge.

During excavation, large stones and rubble steafidparated and removed
from the excavated soil and stacked separately. iiagerial from
excavation shall be deposited on either side otfrérch leaving adequate
clear distance from the edges of the trench andrpas may be necessary
to prevent the sides of the trench / pit to sligadk or at such a distance
and in such a manner as to avoid covering fire dyd sluice values,
manhole covers, etc. and so as to avoid abuttiagMédl or structure or
causing inconvenience to the public and other ser@rganisation or
otherwise as Owner / Engineer In-Charge may direct.

Contractor shall take into account additional eat@n if any as Owner /
Engineer In-Charge may require in order locating position of water
pipes, drains, sewers, etc. or any other works lwihiay be met with, in or
about the excavation of trenches / pits while quptthe rates for
excavation. Such services lines if met with durargavation shall be
properly maintained by Contractor, by means of isigor strutting,

planking over, padding or otherwise as Owner / Begi In-Charge may
direct, and shall be protected by Contractor froamdge during the
progress of the work. All precautions shall be tallaring excavation and
laying operations to guard against possible damigeany existing

structure / pipe line of water, gas, sewage, etc.

If the work for which the excavation has been miadet complete by the
expected date of the setting of monsoon as stgulilet ‘Data Sheet - A’
or the setting in of rain whichever is earlier, @fore the day fixed by
Owner / Engineer In-Charge for filling in any exe#ien on account of
any festival or special occasion, contractor shatikfill such excavation
and consolidate the filling.
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Utmost care shall be taken to see that the witithetrench at the top of
pipe is not more that specified in ‘Data Sheet : I case additional
width is required it shall be provided only in tha@p portion from the

ground level up to 30 mm above the crown of pipenly extra width is

provided in the area below this portion, Contractoall have to provide
remedial measure in the form of lime concrete dsbte masonry or
otherwise at the discretion and to the satisfactib@wner / Engineer In-
Charge. If rock is met with, it shall be removediLticm below the bottom
of pipes and fittings / specials and the spacdtregwshall be refilled with

granular materials and properly consolidated. Botif trenches / pits
shall be saturated with water well rammed wher&@wner / Engineer In-
Charge may consider it necessary to do so.

Wherever a socket or collar of pipe or fittingpecial occurs a grip is to be cut in
the bottom of the trench or concrete bed to a dep#t least 75 mm below the bed of the
pipe so that the pipe may have a fair bearing®shaft and does not rest upon its socket.
Such grip shall be of sufficient size in every mdpto admit the hand; all around the
socket in order to make the joint and the grip Idb@lmaintained clear until the joint has
been approved by Owner / Engineer In-Charge.

The excess excavated material shall be carriey &wm site of works to
a place up to a distance as directed by Owner Iinéag In-Charge. This
shall be done immediately so as not to cause atgnirenience to the
public or traffic. If the instructions from Engineén-Charge are not
implemented within seven days from the date ofritsions to cart the
materials and to clear the site, the same shaljdiedone by Owner /
Engineer In-Charge at the cost of the contractor amy claim or dispute
shall not be entertained in this respect.

Dewatering

During the excavation, if subsoil water is methv@ontractor shall have
to provide necessary equipment and labourers featking the trenches
/ pits by bailing out water or water mixed with glaf pumping out
subsoil water is found to be necessary, Contrasttall provide sufficient
number of pumps for the same. In both the abovescHse excavation
shall be done to the required level and the pipedl e laid to proper
alignment and gradient. Contractor shall also mred@essary arrangement
for the disposal of drained water to nearby storatewdrain or in a pit if
allowed by Owner / Engineer In-Charge. In no cdse water shall be
allowed to spread over the adjoining area/roadfgpess Before
discharging this water into public sewer/drain. Cactor shall take
necessary permission from the local authorities.

Special Foundation in poor soill
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Where the bottom of the trench at sub grade isddorconsist of material which is
unstable to such a degree that in the opinion oh€w Engineer In-Charge, it cannot be
removed and replaced with and approved materialotighly compacted in place to
support the pipe properly, a suitable foundatiartiie pipes, consisting of piling, timbers
or other materials, in accordance with relevanimiigs and as instructed by Owner /
Engineer In-Charge shall be constructed.

Wooden Shoring

Contractor shall suitably design polling boardg]limg and struts to meet
different soil conditions that might be encounteireéxcavating trenches /
pits. The horizontal and vertical spacing of strsitgll be such that not
only the sides of trenches shall be prevented fcoitapse out also easy
lowering of pipe in trenches shall be ensured withoreating undue
obstructions for the excavation of the work. Anganvenience and / or
delay that might be caused in lowering pipes imdhes as a result of
adopting improper spacing of struts by Contractballsbe his sole
responsibility. No part without obtaining permigsidrom Owner /
Engineer In-Charge. While taking out shoring plattks hollows of any
form must simultaneously be filled in with soft #amvell rammed with
rammers and with water.

Owner / Engineer In-Charge may order portionshoifrimg to be left in the

trenches / pits at such places, where it is folrsblaitely necessary to do
so as avoid any damage which may be caused toifmgsldcables, gas-
mains, water-mains, sewers, etc. in close proximitthe excavation, by

pulling out the shoring from the excavations. Caator shall not claim,

on any reason, whatsoever for the shoring which haase been left in by

him / her at the own discretion.

Sheet Piling

Where the subsoil conditions are expected to be $6ft and unstable character in
trench / pit excavation the normal method of tinniggrmay prove insufficient to avoid
subsidence of the adjoining road surfaces and dakerices. In such circumstances
contractor will be required to use steel trencheshg or sheet piling adequately
supported by timber struts, waling, etc., as per itistructions, manner and method
directed by Owner / Engineer In-Charge. Contradball supply, pitch, drive and
subsequently remove trench sheeting or piling icoetance with other items of the
specification.

Boning Rods & Sight Rails
In laying the pipes and fittings / specials thetoe for each manhole /

chamber or pipeline shall be marked by a peg. @otur shall dig holes
for and set up two posts (about 100 mm x 100 mn8G0Imm) at each
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manhole / chamber or junction of pipe lines at lyeaqual distance from
the peg and at sufficient equal distance there ftorbe well clear of all
intended excavation, so arranged that a sightwiadn fixed at a certain
line of the manhole / chamber or pipe lines. Thyhtsrail shall not in any
case be more than 30 m apart; intermediate ragl Isé put up if directed
by Owner / Engineer In-Charge.

Boning staves of 75 mm x 50 mm size shall bggmed by Contractor in various
lengths, each length being of a certain whole nurnbenetres and with a fixed tee-head
and fixed intermediate cross pieces, each aboun@@dong. The top-edge of the cross
piece must be fixed below the top-edge of thishead at a distance equal to the outside
diameter of the pipe or the thickness of the caecbed to be laid as the case may be.
The top of cross pieces shall indicate differemele such as excavation for pipe line, top
of concrete bed, top of pipe, etc. as the casebway

The sight rails of size 250 mm x 40 mm shall bewed with the top edge
resting against the level marks. The centre linthefpipe shall be marked
on the rail and this mark shall denote also thetmgeoint of the centre
lines of any converging pipes. A line drawn frone tiop edge of one ralil
to the top edge of the next rail shall be verticalhralleled with the bed of
the pipe and the depth of the bed of pipe at atgrnmediate point may be
determined by letting down the selected boningf stafil the tee head
comes in the line of the sight from rail to rail.

The post and rails shall be perfectly square dadned smooth on all
sides and edges. The rails shall be painted whiteoth sides, and the tee
hands and cross piece of the boning staves shphibéed black.

For the pipes converging to a manhole / chambeaabus levels, there
shall be rail fixed for every different level. Wharrail comes within 0.60
m of the surface of the ground, higher sight-radlsbe fixed for use with
the rail over the next point.

The posts and rails shall be in no case be remowéid the trench is

excavated, the pipes are laid and Owner / Enginedéharge gives
permission to proceed with the backfilling.

Bedding

The bedding for pipe shall be provided as perctima of Owner /
Engineer In-Charge.

CW-24 ANCILLARY WORKS OF MANHOLES

Scope
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This specification covers the requirements forvlimg and construction
of circular type manholes ancillary works such aanholes, scraper
manholes etc.

Applicable Codes

The following standards, unless otherwise spetifieerein, shall be
referred. In all cases, the latest revision ofdbées shall be referred to. If
requirements of this specification conflict withetmequirements of the
codes and standards, this specification shall gover

(@) I1S: 4111 Code of practice for ancillatyuctures in (Part 1)
sewerage system manholes.

(b)ASTMD — 4101 Plastic moulded reinforced steggsmhanhole.

(c) IS: 1077 Common burnt clay-building bricks.

(d) IS: 3102 Classification of burnt clay bricks.

(e) IS: 3495 Method of sampling and testing clayilding
bricks.

(hH 1S: 2212 Code of practice for brickwork.

Manholes

Location

Manholes shall be constructed at places as showrLayout Plans
drawings and as directed by Owner / Engineer Ink@ha

Excavation

Excavation shall be done in accordance specifinaflThe rate quoted for
manhole shall be inclusive of excavation and bdéoldi bailing or
pumping out water and shoring

Bed concrete

The bed concrete shall be done in accordance spétification of W-3
Concrete. As such the aggregate shall be of goatitgufree from earth,

debris, etc.

Brick Work
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Bricks used in works shall conform to the relevimdlian Standards. They
shall be sound, hard, and homogeneous in textued, burnt in kiln
without being Vvitrified, table moulded, deep redewly or cropper
coloured, of regular shape and size and shall Bhagp and square and
parallel faces. The bricks shall be free from poodsps, flaws or humps
of any kind. Bricks containing ungrounded particesl / or which absorb
water more than 1/6th of their weight when soakedvater for twenty-
four hours shall be rejected. Over burnt or undemb bricks shall be
liable to rejection. The bricks shall give a cleaging sound when struck
and shall have a minimum crushing strength of 4@&gcm. unless
otherwise noted in drawings. The class and queditypiirements of bricks
shall be as laid down in IS 3102.

The size of the brick shall be 23.0 x 11.5 x 7tb gnless otherwise
specified; but tolerance upto + 3 mm in each dioecshall be permitted.
Only full size brick shall be used for masonry woB¢ickbats shall be
used only with the permission of Owner / EngingeCharge to make up
required wall length or for bending. Sample bricksll be submitted to
Owner / Engineer In-Charge for approval and brickgplied shall

conform to approval samples. If demanded by Owné&mngineer In-

Charge brick sample shall be got tested as pe3495 by Contractor at no
extra cost to Owner. Bricks rejected by Owner /iBegr In-Charge shall
be removed from the site of works within 24 hours.

Cement Mortar

Mortar for brick masonry shall be prepared as Iger2250. In ordinary

manholes, brickwork shall have cement mortar (lirbscraper manholes,
brickwork shall have cement mortar (1:5) or as #@etin the tender

item. Gauge boxes for sand shall be of such dimessthat one bag
containing 50 kgs. of cement forms one unit. Thedsshall be, free from
clay, shale, loan, alkali organic matter and shallof sound, hard, clean
and durable particles. Sand shall be approved byedw Engineer In-

Charge sand shall be thoroughly washed till it m®ef of any

contamination.

For preparing cement mortar, the ingredients sliait be mixed
thoroughly in dry conditions. Water shall then bédded and mixing
continued to give a uniform mix of required consmsty. Cement mortar
shall be used within 25 minutes of mixing. Mortaftlunused in the
specified period shall be rejected.

Workmanship

All bricks shall be thoroughly soaked in clean evdbr at least one hour
immediately before being laid. The cement mortabitck masonry work
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of manholes shall be in the proportion 1:5. Bricrkv230 mm thick and
over shall be laid in English Bond unless otherwspecified. 115-mm
thick brick work shall be laid with stretchers. Raying bricks, a layer of
mortar shall be spread over the full width of soigalength of the lower
course. Each brick shall be pressed into the mardrshoved into final
position so as to embed the brick fully in mor@ricks shall be laid with
frogs uppermost.

All brickwork shall be plumb, square and true tmmensions shown.

Vertical joints in alternate courses shall comeclly one over the other
and be in line. Horizontal courses shall be lewelEhe thickness of brick
courses shall be kept uniform. For walls of thickngreater than 230 mm
both faces shall be kept in vertical planes. Atemonnected brickwork
shall be carried out at nearly one level (so thatd is uniform distribution

of pressure on the supporting structure) and ntiggoof the work shall

be left more than one course lower than adjacemk.vWw&here this is not

possible, the work shall be raked back accordingpdod (and not saw
toothed) at an angle not exceeding 450. But inase ¢he level difference
between adjoining walls shall exceed 1.25M. Worksigm shall conform

to IS: 2212.

Brick shall be so laid that all joints are wellldd with mortar. The

thickness of joints shall not be less than 6 mm @widmore than 10 mm.
The face joints shall be raked to a minimum degti2 mm by raking

tools daily during the progress of work when thetawois still green, so as
to provide a proper key for the plaster or pointieagbe done. When
plastering or pointing is not required to be dotiee joints shall be

uniform in thickness and be struck flush and fiedfat the time of laying.
The face of brickwork shall be cleaned daily andnabrtar droppings

removed. The surface of each course shall be tigbipweleaned of all dirt

before another course is laid on top. If mortathe lower courses has
begun to set, the joints shall be raked out to ptrdef 12 mm before
another course is laid. No extra payment will belenfor raking joints.

Cement Plasterwork

All joints in masonry shall be raked to a depthl@ mm with a hooked
tool made for the purpose when the mortar is gtidlen and in any case
within 48 hours of its laying. The surface to badered shall be washed
with fresh clean water free from all dirt, looseteral, grease, etc. and
thoroughly wetted for 6 hours before plasteringknvisrcommenced.

Concrete surfaces to be rendered will however &gt kiry. The wall

should not be too wet but only damp at the timeplatstering. The

damping shall be uniform to get uniform bond betw#e plaster and the
wall.
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The proportion of the cement mortar shall be ascified on relevant
drawings. Cement shall be mixed thoroughly in dygdition and then just
enough water added to obtain workable consisteéRog.quality of water,
sand and cement shall be as per relevant I.S. Tanthus mixed shall
be used immediately and in no case shall the mbedaallowed to stand
for more than 25 minutes after mixing with water.

Curing of plaster shall be started as soon asaip@ied plaster has
hardened enough so as not to be damaged. Theateeisito when the
plaster had hardened will be given by Owner / Eegirin-Charge. Curing
shall be done by continuous applying water in & fapray and shall be
carried out for at least 7 days.

20 mm plastering work shall be carried out iny&lg, the first layer being
14 mm thick and the second layer being 6 mm thitle first layer shall
be dashed against the prepared surfaces with tréevedbtain even
surfaces. The second layer shall then be appliddfiaished leaving an
even and uniform surfaces, trowel finished unlegemvise directed by
Owner / Engineer In-Charge.

C. C. Channel

Cement concrete channel be constructed in C.Gl1&f grade. Both sides
of the channel shall be taken up to the level efdftown of the outgoing
sewer. They shall be benched up in concrete andered in cement
mortar (1:1) 20 mm. thick and formed to a slope sa® that of outgoing
sewer.

Safety of pipe at edges in manhole

Whenever a pipe enters or leaves a manhole, boiclexige must be out to
a proper form and lay around the upper end of the po as to form an
arch. All around the pipes, there shall be a jointement mortar (1:2) 13-
mm thick between it and the bricks.

Fibre Reinforced Frame & Cover (Polycrete reindorcover & frames)

Heavy-duty fibre reinforced concrete manhole ceaard frames shall be
provided capable of withstanding loads of 35 tonfid®e frame shall be
fixed in cement concrete of M15 grade all around &nished with neat
cement. The fibre-reinforced frame shall have arctgpening 560 mm dia
having clear circular frame of 860 mm dia and 17% mhickness. The
cover will have a minimum thickness of 100-mm hagvover all size of
710 mm. The composite unit weight will be approxienaveight of 276
kg. The fibres shall constitute 1% of the weightha concrete in the form
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of 50 mm to 100-mm metallic threads. For the casteet lapping of 18
gauges M.S.flat to avoid damage to the edge isigeedvand to protect this
flat from corrosion anti corrosion black paint sed.

The plastic moulded reinforced steps of requiree shall be
used. The size shall be such that it can be weltga and
embedded in the wall firmly in C.C. as directed Isulat it
does not come out from the wall. The steps shall be
manufactured with the best quality of plastic & IHzave
regular shape & size. The surface shall be madghréar firm
rigidity. The plastic moulded reinforced steps qipeoved
pattern shall be build in the brick wall in C.C.thé interval of
350 mm vertically & 350 mm horizontally in zigzagshion for
ease in getting down into the manhole.

CW-25: MANHOLE SLAB
Plain & Reinforced Concrete

In general, plain and reinforced concrete work moanholes shall be
carried out in accordance with the specificationptdin and reinforce
concrete W-3 in general specification unless othsrvgpecified in this
specification.

Sampling for strength of concrete details givetirb shall be followed.
For concrete used in brick masonry manholes, engasif pipes,
foundation for vent shaft etc. such tests may Bea#or at the discretion
of Engineer In-Charge.

The size of aggregates for plain cement concrét@l foe 40 mm
downgraded and for RCC work this shall be 20 mm rgraded unless
otherwise shown on relevant drawing.

The top slab of manhole shall be cast with shsitieed with plywood and
shall be smooth finished. as per specification ayimf work in general
specification.

To avoid surface cracks due to variation in atrhesigc temperature and
exposure to direct sunlight, R.C.C. slab of manhaliéer casting shall be
kept wet by providing water. Contractor should také aspect into
consideration and quote accordingly. No extra clamthis account shall
be entertained.

RANCHI Municipal Corporation 5-77 of 101



RANCHI BID BSUP Section-5, TECHNICAL SPECIFICATIONS

Bar bending schedule for reinforcement shall bepared by contractor
and got approved from Engineer In-Charge beforegqeding with the
work.

The interior of manholes shall be cleared of &bk after construction
and before testing the same for water tightness.

M20 grade of concrete used for construction of.R.Glab of manholes
shall have minimum cement content of 330 kg/Cumcanfcrete. In case
as per mix design the cement required is more &M kg/Cum. of
concrete Contractor will have to provide the satm@scost.

Plastic moulded reinforsteps:

The plastic moulded reinforced steps using polypiee conforming to

ASTMD - 4101 specification with injection mouldetband 12 mm dia.

steel reinforcing bars shall be used. It shall &pable to take load upto
225 kg as per 1S-5455. The size of plastic mould&aforced steps shall
not be less than 265 mm in length, 175 mm in breadtd 25 mm

thickness as per detailed drawing.

CW-26: VENT SHAFTS
General

Vent shafts shall be erected at such places astédd by Owner / Engineer
In-Charge.

R.C.C. Ventilating Columns

R.C.C. vent shaft shalldies inches (150 mm) dia. and 40 feet (12.2 m)
height from ground level with M.S. ornamental capis shall be fixed
firmly and encased in C.C. (M 10) with necessamynfiation.. The vent
shaft shall be connected to manhole by 6” (150 miia)R.C.C. NP2 pipe
as directed by Owner / Engineer In-Charge.

CW-27: Centrifugally Cast Iron Pipes
Scope
This Specification covers the requirements for nfiacturing, supplying, laying,

jointing and testing at works site, of Centrifugaast Iron pipes (Spun Iron pipes)
used for water supply, sewerage and storm waténgdra
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Applicable Codes

The laying of Cl pies and fittings/ specials shatimply with all currently
applicable statutes, regulations, standards ande£odn particular, the
following standards, unless otherwise specifieceimershall be referred. In all
cases, the latest revision of the standards / Cetledl be referred to. If
requirements of this Specification conflicts withet requirements of the
standards/ Codes, this Specification shall govern.

IS: 1536 Specification for Centrifugally Cast (Spuron Pressure Pipes
for Water, Gas and Sewage.
IS: 1538 Specification for Cast Iron fittings foreBsure Pipes for Water,

Gas and Sewage.
IS: 11606 Methods for Sampling of Cast Iron Piped Bittings.
IS: 3114 Code of Practice for Laying of Cl Pipes.

Other IS Codes not specifically mentioned herepeutaining to the use of
Cl pipes form part of these Specifications.

Manufacture

The spun iron pipes shall be of ClI, casted cemailly and shall be of class L.A. A, B
or as specified.

The metal used for the manufactured of pipes diealbf quality not less than that of
grade 15 of IS: 210-1970or its latest revision.

The pipes shall be stripped with all necessaryquréens necessary to avoid warping
or shrinking defects. The pipes shall be free frbefects, other than any avoidable
surface imperfections which result from the metlbdnanufacture and which do not
affect the use of the pipes.

All Cast Iron (Spun) pipes and fittings shall beapiproved brand conforming to IS:
1536 and IS: 1538 respectively and free from flaausbubbles, cracks, sand holes and
other defects and truly cylindrical and of unifothickness. These shall not be brittle
but shall allow ready cutting, chipping and allnisi shall be double flanged joints and
shall be air and watertight.

CW-28 Hydrostatic tests at Works

1.

For hydrostatic tests, the pipes shall be kept updessure for 15 seconds; they
may be struck moderately with a 700 g hammer. Ttell withstand pressure
test without showing any leakage or any other defdcany kind. As far as
possible the hydrostatic test shall be conductddréeiving any coating to the
pipes. These pipes shall be used up to half thealnlid test pressure as given in
the following table. The hydraulic test pressune@entrifugally Cast Iron pipes
as per 1S: 1536, shall be as given below:
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. Test pressure in kg/cm (meter head)
Test of Pipes Class LA Class A Class B
Spigot and socket 12 (120) 18 (180) 24 (240)
pipes in all
diameters
Flanged pipes up tp - 18 (180) 24 (240)
600 mm
diameter
2. The specials shall conform to IS: 1538(latest Remjs The hydraulic test
pressure of each class of specials shall be assil
Nominal Test pressure in kg/cm (meter head of water)
Diameter
Specials without branches| Specials with branches greater than
or with half the principal
branches not diameter
greater than
half the
principal
diameter
Up to and including 25 (250) 25 (250)
300 mm
Over 300 mm to 600 20 (200) 20 (200)
mm
Over 600 mm up tg 15 (150) 15 (150)
1500 mm
3. The Contractor shall arrange water of approvedityualr testing.
Testing at Site

The following tests are to be carried out aftereavrpipe is laid, jointed and
partially back filled. Portions of the line sha# kested by subjecting the pressure
test as the laying progresses before the entiesisircompleted (the test stretch
should not generally exceed 500 m), to identify ampr of workmanship which
can be detected and corrected at minimum cost.afathese tests water of
approved quality has to be arranged by the Comtract

Pressure Test

Pressure test at a pressure of at least doublaakamum working pressure shall
be carried out. Pipes and joints shall be absglwt@ltertight under the test. The
procedure for pressure testing shall be as follows:

1. Each valve section of the pipe shall be slowlg@lwith water and all air shall be
expelled from the pipe through the hydrants andvbtdfs. If there are not
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available at high places, necessary taping may adenat points of highest
elevation before the test is made and plugs indeafter the tests have been
completed.

2. Sufficient backfill shall be placed on the pipe resist the movement due to
pressure while testing. Trench shall be partiabightilled such that the joints,
couplings, valves, hydrants of any other fittingsals be left exposed for
observations during testing. The specified presbased on the elevation of the
lowest point of the line or section under test aodected to the elevation of the
test gauge shall be applied by means of a pumpeotea to pipe in a manner
satisfactory to the Engineer. The duration of thst tshall not be less than 5
minutes.

3. During testing, all exposed pipes; fittings etcowd be carefully examined.
When the joints are made with lead, all such josttswing visible leaks shall be
recaulked until tight. When the joints are madenweiément and show seepage or
slight leakage, such joints shall be cut out anplaced as directed by the
Engineer. Any cracked or defective pipes, fittinggslves or hydrants etc.
discovered in consequence of this pressure telitteheemoved and replaced by
sound material and the test shall be repeatedsatififactory to the Engineer.

Leakage Test

After the successful completion of the pressurd, teeakage test shall be
conducted at a pressure to be specified by thenEngifor a duration of two
hours. The procedure for Leakage test shall belkss:

1. Leakage is defined as the quantity of water to Uggpked into the newly laid
pipe, or any valves section thereof, necessarydmtain the specified leakage
test pressure after the pipe has been filled wétewand the air expelled.

2. No pipe installation shall be accepted until thekge is less than the number of
cm/ hr, as determined by the following formula:

gl = (NDVP)/3.3
where
ql = the allowable leakage in ¢fhr.
N = number of joints in the length of the pipeline,
D = diameter of pipe in mm, and
P = average test pressure during the leakageddsiiont
3. Should any test of the pipe laid in position diseld leakage greater than that

obtained by the above formula, the defective jostiall be replaced until the
leakage is within the specified allowance.
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Rate

The rate shall include the cost of materials arabla involved in all the
operations described above except for the itemsuned/ enumerated separately
under clause ‘Measurements’, which shall be paicGéparately.

Specials and Fittings

Cl specials and fittings used for CI pipes shatifoom to IS: 1538. The methods
for sampling of CI pipes and fittings shall confotonlS: 11606.

Dimensions and Tolerances

The dimensions of pipes, sockets, spigots and éam@d their tolerances
shall conform to the sizes specified in relevaatisk of I1S: 1536.

I ngpection of Pipes

The pipe and fittings shall be inspected for defemtd be rung with a light

hammer, preferably while suspended, to detect sreinearing the outside with

chalk dust helps the location of cracks. If doudtsgsts further confirmation may

be obtained by pouring a little kerosene on th@asf the pipe at the suspected
spot. It a crack is present the kerosene seepsghrand slows on the outer
surface.

Any pipe found unsuitable after Inspection befagng shall be rejected.

Laying and Jointing of CI Pipesand Fittings

The laying of CI pipe lines shall, in general beatcordance with Clause 15.7
Specifications given in IS: 3114 shall be followasiapplicable.

Rubber ring Tyton joints shall be used for joiniafyCl pipelines outside the
buildings and other external water supply instalfa. They shall be used strictly
in accordance with the manufacturer's instructiokéherever required, for
internal water supply piping arrangements with Gpeg, pipes shall be
connected by flanged joints.

LAYING OF PIPES AND FITTING / SPECIALS

All precautions shall be taken during excavatiod &ying operations to
guard against possible damage to any existing teteid pipe line of
water, gas, sewage, etc. After excavation of tregcpipes shall not be
lowered unless the dimensions of trenches and bgdsork for pipes at
the bottom of the trenches are approved and mehdoye Owner /
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Engineer In-Charge. Pipes and fittings / speciladdl e carefully lowered
in the trenches. Special arrangements such ass;raimods with chain
pulley block for lowering the pipes and fittingspgecials shall be made by
Contractor. In no case pipes and fittings / speaakll be dropped. Slings
of canvas or equally non-abrasive material of &letavidth or special
attachment to fit the ends of pipes and fittinggpécials shall be used to
lift and lower the coated pipes and fittings / spksc The pipes and fittings
| specials shall be inspected for defects and hg with a light hammer
preferably while suspended to detect crack. If dopérsists, further
confirmation shall be done by pouring a little ganaon the inside of the
pipe at the suspected spot. No sign of paraffinush@ppear on the
outside surface. Pipes and fittings / specials d@taluring lowering or
aligning shall be rejected by Owner / Engineer maf(@e.

All the pipes are to be laid perfectly true batralignment and to gradient
specified. In case of spigot and socket pipe tloiedoend of the pipe shall
face upstream, except when the pipeline runs uphilvhich case the

socket ends should face the upgrade of a sloper pfacing a pipe in the
trench, the spigot end shall be centred in the etoakd the pipe forced
home and aligned to required gradient. The pipadi bk secured in place
with approved backfill material tamped under it epcat the socket. Pipes
and fittings / specials which do not allow a suéit and uniform space
for joints shall be removed and replaced with piged fittings / specials
of proper dimensions to ensure such uniform spRoecautions shall be
taken to prevent dirt from entering the jointingasp. At times when pipe
laying is not in progress, the open ends of pipalldbe closed by a
watertight plug or other means approved by Owrtendineer In-Charge,
during the period that plug is on, the contractbialls take proper

precautions against floatation of the pipe owingmtry of water into the

trench. Wherever it is necessary to deflect pipenfa straight line, either
in the vertical or horizontal plan, to avoid obstians or where long

radius curves are permitted, the deflection allovegdoints shall not

exceed 2-1/2 In the case of pipes, with joints to be made witbse

collars, the collars shall be slipped on before rtb&t pipe is laid. The
pipes shall be laid such that the marking on pagsears at the top of the

pipes.

The cutting of pipe for inserting values, fittingsspecials shall be done in
a neat and workman like manner without damaged@ipe so as to leave
a smooth end at right angles to the axis of the.for this purpose, pipe-
cutting machine shall be used.

JOINING
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Joining for pipes and fittings / specials shalldmne in accordance with
the relevant specifications depending on type pépibeing used.

TESTING AND COMMISSIONING

Testing and Commissioning of pipes shall be dongccordance with the
relevant specification.

BACKFILLING

Trenches shall be backfilled with approved sekba®cavated material
only after the successful testing of the pipelifbe tamping around the
pipe shall be done by hand or other hand operatshamical means. The
water content of the soil shall be as near thamopti moisture content as
possible. Filling of the trench shall be carried sumultaneously on both
sides of the pipe in such a manner that unequalspre does not occur.
Back filling shall be consolidated by watering, ramg, care being taken
for no damage to the pipeline. In case of mild Ispgges / specials, the
spiders provided during assembly and welding dhalfetained until the
trench is refilled and consolidated. Where timbars placed under the
pipeline to aid alignment, these timbers shall lmnaoved before
backfilling.

REINSTATEMENT OF ROAD / FOOTPATH

Reinstatement of road / footpath shall be donpesighe requirements of
local authorities and the relevant specificatiofterathe completion of
work.

DISINFECTION OF WATER MAINS

The mains intended for potable water supplies lshde disinfected
before commissioning them for use.

The mains shall be chlorinated with a liquid chier solution (that is
liquid chlorine gas and water mixture). The disatien shall be
considered to have been achieved if a chlorineluasiof not less than 10
ppm remains in the water after 24 hours standinghe pipe. If this
requirement is met with, the main should be thohby§jushed with clean
water.

If the treatment specified as above is not possihough chlorinate lime;
calcium or sodium-hypo-chlorite should be introdid® produce the
required concentration of chlorine in the solutidine solution should
then be allowed to stand for not less than 24 haftsr which it should
be tested for residual chlorine, which should netldéss than 10 ppm. If
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found satisfactory, the mains should be thoroughighed with clean
water.

CW-32:MS Ladders with hand railing

Sturdy MS ladders, 450 mm wide, using angle irom@bx 65mm x 8mm size
and 20mm MS bars at 25cms c/c with necessary stgpppbsame angle iron as
directed including hand railing on both sides wvamm dia Gl pipes with angle
iron props at 2m intervals and 0.50m height witlo teoats of non-poisonous
anticorrosive bituminous paint. It shall include ttost of all material, skilled and
unskilled labour, fabrication, transportation, g etc.
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B.ELECTRICAL AND MECHANICAL WORKS

The bidder has to submit complete technical spetifins, details including all design
calculations for sizing of all machinery’s alongtlwhis tender, for the engineer to check
the adequacy of the equipment.

EMW-1: Structural Supports, Platforms
Whether specifically mentioned above or not, thedéger shall provide all necessary
structural platforms, ladders, supports, accesdatthe various equipment.
These shall be so designed taking into accountvdhieus heights as required and the
maintenance of equipments. All platforms and lagldghall have necessary safety
guards.

EMW-2: Painting and Coating
All M.S. materials shall be shot blasted/sand kla$tefore proceeding with manufacture.
Pickling is to be carried out on all M.S. Sheetsdufor various equipments.
The parts/components, which do not come in direntact with sewage, shall be painted
with two coats of Zinc rich epoxy primer (35 micsoeach coat) and two coats of epoxy
based final paint of approved colour (20 micronshezpat).
The bidder shall give a detailed scheme for theesam

EMW-3: Motors

Suitable HP, squirrel cage induction motors cordusirated with "F" class insulation
conforming to latest IS : 325 suitable for openatan 3 phase 50 c/s,415 V AC supply.
The motor shall be provided with proper bearing®ptto take care of the thrust due to
self-weight of the rotor and provided with labyhnting seal in the bearing housing to
prevent the entry of dust or water as per ISS 46@hdards. The rotor shall be
dynamically balanced. The motor shall be providathwon-reversible ratchet. The
motors shall be suitable for the duty conditionsl @s per tender specifications and
requirements. The ratings of motors shall be rss than the minimum specified.

EMW-4: Power Transformer
The transformer shall have minimum specificationsn@ntioned below:
Qil filled, naturally air cooled, step down transfeer, copper wound, each of capacity as
mentioned above suitable for out door installatibh KV / 433 volts, with off load tap
changer in steps of 2.5% from (-) 7.5% to (+) 7 &8&ll be provided. The windings shall
be connected as per Vector Group DYN 11, solidiyheal and complete with first filling
of oil. Suitable cable boxes for H.T. and L.T. side bevioled.

RANCHI Municipal Corporation 5- 86 of 101



RANCHI BID BSUP Section-5, TECHNICAL SPECIFICATIONS

EMW-5: Main L.T. Panel Board
Suitable L.T. Panel Board 415 V, 50 c/s, 3 phasesd@ply, sheet steel fabricated in
cubicle pattern floor mounting type in single tirmation with 3 nos. bus bars of
suitable rating and neutral of half the capacitgtisealised through a bus section and
with a breaking capacity of 34 MVA, shall be prost
Required number of outgoing panels of suitablengafor feeding the various drives,
power correction panel for meeting the LT load regaents including internal and
external lighting, street lighting, sufficient nuerbof spare feeders etc., to complete the
work on turnkey basis. Each outgoing panel shalehen ammeter suitably scaled, cable
boxes and glands suitable for single or multi aaieles for each phase and another cable
for neutral. The LT Main Panel board and the distibpn boards shall be complete with
all internal wiring, dust, insect and vermin proof.
The location, layout and ratings of various feeddrall have to be got approved from the
employer before starting the execution of work.
In respect of LT switch gears up to 100 Amps SFthwiRC fuses shall be used, above
100 Amps and up to 400 Amps MCCB shall be usedvart®0 Amps ACBs of suitable
ratings shall be used.

Specifications for HT & LT Switch gear and Distribution
Board

The cubicles for the LT switch gear shall be asgpecifications

EMW-6: Sheet Metal Work

a) Sheet steel used for fabrication of distributiorafas, switch gear cubicles shall be
cold rolled.

b) All cubicles, starter panel and boards shall coseprigid welded structural frame
made of structural steel sections or of pressed@mnaed sheet steel of not less than
3 mm thickness. The frames shall be enclosed &} skeets of thickness at least 2
mm cold rolled or 2.5 mm hot rolled smoothly fingsh levelled and free from flaws.
Stiffeners shall be provided wherever necessary.

c) All doors, panels, removable covers, gland platesshall be gasketed all round the
perimeter.

d) All panel edges shall be reinforced against diginrby rolling, bending, or by the
addition of welded reinforcing members.

e) All doors shall be supported by strong hinges efdisappearing or internal type and
braced in such a manner as to ensure freedom feguirgy, bending and general
distortion of panel or hinged parts.

f) All floor mounting panels / boards shall be prowdeith 50 mm high channel base
frame. Total height of all floor mounting cubicléspanels shall be 2500 mm
(maximum).

RANCHI Municipal Corporation 5- 87 of 101



RANCHI BID BSUP Section-5, TECHNICAL SPECIFICATIONS

EMW-7: Marshalling Box
Marshalling box shall be of either the floor mougtitype or wall mounting type,
depending on the size. Marshalling box shall bevigiead with a removable, hinged front
door.

EMW-8: Distribution Boards

a) Distribution boards shall comprise an incomingasiolg switch and requisite number
of feeder circuits protected by HRC fuses/MCB. Ehpbase and neutral bus bars, as
well as an earth bus bar shall be provided in thildution board.

b) Distribution boards shall be provided with a hindgexht door. The incoming switch
of the door shall be mounted in such a way as ¢itite operation from the front,
without opening the door.

c) Distribution boards shall be wall/floor mounted.

EMW-9: Metal Clad Switch gear

a) Separate, segregated compartments shall be profodegircuit breakers, bus bars,
cable boxes, voltage transformers, wire ways, slegtruments and control devices.
Cable boxes shall be mounted inside the switchgahicle. Metal Clad switch gear
cubicles/modules shall be provided with hinged ddarthe front, with facility for
padlocking door handles.

b) Switch gear shall be extensible on both sides.

c) Switch gear enclosures shall be provided with arele@f protection not less than
IPH-3 for H.T. switch gear, and IP52 for LT Switgear in accordance with IS:
13947.

d) Vent openings shall be covered with grills so agexh that gases cannot be
discharged through them in a manner that can inhe@perating personnel.

e) Instruments, relays, and control devices shall banted flush on hinged door of the
metering compartment located in the front portibthe cubicles.

f) Each switch gear cubicle shall be fitted with aelabn the front and near of the
cubicle. Each switch gear shall also be fitted vaittabel indicating the switch gear
rating and duty.

g) Each relay, instrument, switch, fuse and contrashall be provided with a separate
label.

h) Wording of all labels shall be approved by the Begr
i) Switch gear shall be complete with inter panel ngri

j) High voltage Metal Clad switch gear shall compieparate vertical sections for each
circuit.

k) Medium voltage Metal Clad switch gear shall conpseparate, segregated modules for
each circuit. More than one module may be arrangethe same vertical section.
Medium voltage switch gear circuits not controlleyg circuit breakers shall be of the
fixed type, semi drawout or drawout type as spedifn the "Equipment Parameters'.
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[) The fixed type module shall have all the circuilnpmnents mounted in the compartment,
with bolted type of power and control connectiofisraremoving the connections and the
component fixing bolts.

m) The semi-drawout modules shall have the circuit poments mounted on with drawable
type steel chassis,. All control circuits shallveieed to terminal blocks mounted on the
fixed portion of the switch gear. It shall be pbsésito completely withdraw the chassis-
mounted circuit components after disconnectingctivdrol circuits.

n) The fully drawout modules shall comprise all theceit components mounted on
withdrawable type steel chassis. All power and wntonnections shall be of the
drawout type. It shall be possible to withdraw tessis-mounted circuit components
without disconnecting any connections.

0) Bus ways, cable ways and wire ways in medium veltagitch gear shall be run in
separate segregated compartments.

p) Alarm and annunciation for OTL, WT1 and Buchhotlayeshall be provided in LT
panel.

EMW-10: Bus Bars

a) Switchgear shall be provided with three phase oeetlphase and neutral bus-bars as
required.

b) Bus-bars shall be of aluminium.

c) Bus-bar joints shall be of the bolted type andIdb@linsulated. Spring washers shall be
provided to ensure good contact at the joints.

d) Bus-bars shall be located in air insulated encksubDirect access to or accidental
contact with busbars and primary connections stwlbe possible. All aperture and slots
shall be protected by baffles to prevent accidesiarting of busbars by the entry of
maintenance tools. To provide a tight seal betveegicles, bushings or insulating panels
shall be provided for busbars crossing from oneatelfinto another.

EMW-11: Circuit Breakers

Switch and Fuse Isolators

1. Medium voltage air-break switches shall be of thadl break, fault make, group
operated type. For use on 3-phase system, thehasitshall be of the triple pole
type with a link for neutral wire. For use on smglhase system and DC systems,
the switches shall be of the two pole type.

. Switches shall be of the heavy duty, quick make quitk break type. Switch
contacts shall be silver plated, and contact sprisigall be of stainless steel.
Switch handles shall have provision for lockingowth fully open and fully closed
positions. Mechanical ON-OFF indication shall bevided on the switches.

. Switches for controlling motor circuits shall betbé load break, fault make type,
and shall be capable of breaking locked rotor cuiroéthe associated motor.
. Medium voltage switches and composite units of @vés and fuses shall comply

with the requirements of IS: 13947 - Part 3

2. Medium voltage composite units of switches and Susieall be provided with the
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following interlocks so that

. The fuses are not accessible unless the switehfigly open condition.

. It is not possible to close the switch when thesfosver is open, but an authorised
person may override the interlock and operate Witels. After such an operation,
the cover shall be prevented from closing if théawis left in the "ON' position.

Fuses and links shall be provided to enable arguitito be isolated as necessary for
maintenance and test purposes without isolatingvticde panel.

All fuses shall be of the HRC cartridge type, ma&ahon plug-in type of fuse bases.

Fuses shall be provided with visible indicatorshow that they have operated. Current
vs. time characteristics of all types of fuses Ishal furnished for the approval of the

Consulting Engineer. Fuses shall comply with truiements of IS: 9224-part 2.

Fuse carriers and solid link carriers and basel Ishanade of plastic moulded insulating
material of an approved make. Ceramic materialsnetl be accepted. All accessible live
connections shall be efficiently shrouded. Wherduses with high current ratings are
directly plugged-in to the circuit terminals, witlitotheir having to be mounted in fuse
carriers, un-shrouded terminals may be providedvéder, in such cases and insulated
fuse removal handle shall be furnished for eactk sizun-shrouded fuse for the circuit
live without danger of contact with live metal. Theses shall be rated to give maximum
protection to the apparatus in circuit and thengasihall be inscribed on the fuse label.

Earthing and neutral links in main supply circutsall be of silver plated solid copper
and be of the bolted pattern.

Fuses and links functionally associated with th@es&ircuit shall be mounted side by
side.

An adequate number of spare fuse cartridges fdr esting shall be supplied and fitted
in clips inside the panel.

EMW-12: Current Transformers

1. Current transformers shall have polarity markingslelibly marked on each
transformer and at the lead terminations at thecies®d terminal block.

2. Current transformers shall be able to withstandtlieemal and mechanical stresses
resulting from the maximum short circuit and monagpntduties of the switch gear.

3. CT core laminations shall be of high-grade silisteel.
4. Current transformers for high voltage equipmentldteaof the resin cast type.
5. Where Multi-ratio current transformers are providedlabel shall be provided,

clearly indicating the connections required for th#ernative ratios. These
connections shall also be shown on panel wiringrdias.

6. Identification labels shall be fitted giving typeatio, rating, output and serial
numbers and duplicate rating labels are to bedfitte the exterior of the mounting
chambers suitably located to enable reading wittleetremoval of any cover or
metal sheeting forming part of the structure ofgivchboard.
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7. Magnetisation characteristics, calculated perforreaand protection settings shall
be provided by the Contractor.

EMW-13: Voltage Transformers

1. Secondary windings of voltage transformers shalkrdted for a three phase line
voltage of 110V.

Voltage transformer windings shall have a minimated burden of 50 VA.
Voltage transformer windings for metering purposiesll be of accuracy Class 1.0.
Voltage transformer windings for protective purposhkall be of accuracy Class 3.0.

a b~ wn

Primary protection for high voltage windings sHadl provided with limiting fuses.
All other windings of voltage transformers shall peovided with HRC fuses.
Primary fuses for voltage transformers shall beedato interrupt short circuit
currents corresponding to the switch gear rating.

6. Voltage transformers for use with high voltage stigear shall be of the resin cast
type.

7. It shall be possible to replace voltage transforfuees easily without having to de-
energise the main busbars.

EMW-14: Relays
1. Allrelays shall be enclosed in rectangular shapestproof cases.

All relays shall be suitable for flush mounting,thvionly the dust-tight covers
projecting from the front of the panel.

3. All relays shall be accessible for setting and ttexg from the front. Access to
setting devices shall be possible only after thentfrcovers of the relays are
removed. Resetting facilities shall however be ssitde external to the relay case.

4. All protective relays shall be of the drawout typdyere it is not possible to provide
protective relays of the drawout pattern, fixedetyplays with facilities for plugging
in a portable test plug shall be provided. Necegssast plugs shall be furnished
along with the relays.

5. Voltage relays shall have sufficient thermal catyafbr continuous energisation,
using external resistors if necessary.

6. No control relay which would trip a circuit breakehen deenergised shall be used.

7. Auxiliary relays shall be rated to operate satisfaly between 70% and 110% of
the rated voltage. Tripping relays shall be raedperate satisfactorily between
50% and 110% of the rated voltage.

EMW-15: Control and Selector Switches

1. Control and selector switches shall be of the yotgpe, having enclosed contacts,
which are accessible by removal of the cover.

2. Control and selector switches for instruments dhalflush mounted on the front of
the panels and desks. Local/Remote selector switelnven located on switch gear
cubicles, shall be mounted inside the relay compamt at an accessible location.

3. All control switches shall be of the spring retdumnormal type. Circuit breaker
control switches on switch gear cubicles shalldoidble in the “trip' position.
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Control switches shall have momentary contactscu@itbreaker control switches
shall be provided with a sequencing device to prevepetitive closing operations
without first moving to the trip position.

Selector switches shall be of the stay-put, maiethicontact type.

Control switches shall be provided with pistol ghigndles. Selector switches shall
be provided with round, knurled handles. All hasdiball be black in colour.
Properly designated escutcheon plates clearly rdatke show the operating
positions shall be provided with all switches.

EMW-16: Indication Instruments and Meters

Electrical indicating instruments shall be eithddImm square with 270 degrees
scale or 110 mm square with 240 degrees scale.biad type of instruments are
preferred. Taut band moving coil instruments fae aa ac systems shall incorporate
built-in-transducers.

Indicating instruments shall be mounted flush oa ganels with only flanges
projecting outside the panel.

Instrument dials shall be white with black numbargl lettering. Dials shall be
parallax free.

All indicating instruments shall have provision feero adjustment outside the
cover.

Normal maximum meter reading shall be of the orale60% normal full scale
deflection.

Watt-hour meters shall be of the induction type] ahall be provided with reverse
running stop.

Instruments shall have an accuracy of Class 2.0.

EMW-17: Indicating Lamps
Indicating lamps shall be of the filament type,hlibw watt consumption. Indicating
lamps shall be of the double contact, bayonet gpg tated for operation on either a
240V AC or a 30V DC system as applicable. Indigatamps shall be provided with
series resistance’s to avoid short circuiting afitoal supplies in the event of fusing
of the filament. Lamps shall be provided with tlasent lamp covers.
Bulbs and lenses shall be interchangeable and/eapiaceable from the front.

EMW-18: Push Buttons
“Start' and "Stop' push buttons shall be colouredrgand red respectively. All other
push buttons shall be of black colour.
All push buttons shall be of the “push to actuate'contact type.
Emergency stop push buttons shall be lockablegrogierated position. The key shall
be released from the push button in both ‘released' operated' positions, and
operation of the push button shall be possiblehm key released position. Push
button knobs for emergency stop-push buttons &leatecessed to prevent accidental
operation.

EMW-19: Space Heaters
Adequately rated anti-condensation space heated$ Is& provided, one for each
vertical cubicle of switch gear, for each sepacaetrol panel, for each distribution
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board, for each switch gear, for each separateralopanel, for each distribution
board, for each switchboard, and for each marsigatipx.

2. Space heaters shall be of the strip type, rate@dgeration on a 240 V, 1-phase, 50
Hz AC system.

3. Each space heater shall be complete with a royae/ ‘On' - “Off' switch, HRC fuse
in the phase, link in the neutral, and a contretthostat.

EMW-20: Cubicle Lighting

Each switch gear cubicle, control panel, contrddimet, and marshalling box
shall be provided with suitable interior lightingdaa switch.

EMW-21: Safety Arrangements

1. All terminals, connections, relays and other congms, which may be “live’ when
from access doors are open, shall be adequatedgrsd. It shall not be possible to
obtain access to an adjacent cubicle or module \ehgrdoor is opened.

2. Switchboard components on which provision is maatepfidlocking and on which
the padlock is normally fitted under service coiodis (e.g. withdrawable type
voltage transformers, circuit breakers, controltsies, etc.) shall each be supplied
with a padlock. The padlock for each type of comgrdrshall be provided.

3. Where provision is made for the padlocking of comgrds under specific conditions
(e.g. safety shutters, earthing selectors, ete)madlock shall be supplied for each
cubicle and each shall have a different lock chamgeber with two keys being
provided.

EMW-22: Alarm / Annunciation
Alarm & Annunciation schemes shall be included.
The alarm & annunciation panel shall be separatdckaufabricated in 2mm thick Ms
sheets and the fabrication, wiring and all othéevant works shall be carried out as
specified for various other panels in this speatfimn.
The alarm and annunciation scheme shall compridmsitally indicating the failure of
any of the machinery namely
= Failure of power to a particular feed drive
= failure of movement of the connected mechanicailprment.
= overload trip
» failure of hydraulic systems controlling any oéttirive
= Fire hazard
The alarm system shall comprise of hooters withi@mum sound of 100db at 5 metre
distance.

A minimum of 6 hooters shall be strategically l@xhin various locations.

EMW-23: Power and Control Cable Terminations

1. Cable boxes shall be of approved design with adeqclearances between phases
and between phases and earth, in accordance \attane standards.

2. Cable boxes for use on system with rated voltagés L1 KV shall be suitable for
cold setting epoxy resin type of compound filling.

3. Boxes shall be complete with combined armour amthieg clamps.
Provision shall be made for earthing the body chezable box.
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5. Equipment terminal blocks for power connectionslish@ complete with adequate
phase segregating insulating barriers and suitabieping type of lugs for
connecting the insulated cable tails.

6. Where more than one core is terminated on eactephasecessary bending of cable
cores shall be avoided, without decreasing thetltenfthe insulated cable tail and
the electrical clearances which would normally beamed when using one core per
phase.

7. Brass wiping glands shall be provided with cabledsofor paper insulated, lead
sheathed cables. Compression type cable glandsbehatovided for all other power
and control cables.

8. All switchboards shall, unless otherwise specifiéatilitate bottom cable entry.
Removable gland plates shall be mounted at lea®tn3® above the base of the
panel. If the gland plates are provided insidesthé#chboard cubicles, entries in the
base of the cubicle must be adequately vermin prhdiardwood boards being the
preferred means.

9. The individual cores of power and control cableslisibe neatly dressed and
supported at regular intervals inside the switchii®abefore connecting them to the
relevant terminals.

EMW-24: Wiring for Control and Protective Circuits

1. All wiring for control, protective, alarm, and irddition circuits on all equipment
shall be carried out with at least 1100 V gradeCPisulated, stranded, tinned
copper, 1.5 sgqmm conductors.

2. All wiring shall be run on the sides of the panatal shall be neatly bunched and
cleated without affecting access to equipment nexlimt the panel.

3. All wiring shall be taken to terminal blocks withigoints or tees in their runs.

All wiring shall be colour coded as follows:

EMW-25: Instrument transformer

A-C circuits - Red, Yellow or Blue determined byetphase with which
the wire is associated.
A-C phase wire - White
A-C neutral - Black
D-C circuits - Grey
Earth connections - Green

1. Engraved core identification ferrules, marked torespond with the wiring diagram
shall be fitted to each wire and each core of nudtie cables terminated on the
panels. Ferrules shall fit tightly on the wirestheiut falling off when the wire is
removed. Ferrules shall be of white color with klsttering.

2. All wires forming part of a tripping circuit shatle provided with an additional red

ferrule marked "T;. Each wire shall be identifieg d letter to denote its function

followed by a number to denote its identity, atlbends. Unused cores of multi core
cables shall be ferruled U1, U2 etc., at both emikconnected to spare terminals.

Spare auxiliary contacts of electrical equipmeistidbe wired to terminals blocks.

4. Wiring for future equipment shall be provided asda possible and all wires shall be
terminated.

w
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EMW-26: Control Wiring Terminal Blocks

Terminal blocks shall be of the 650 V grade, siyxkt Brass studs of at least 6 mm
dia with fine threads shall be used and securaligdd within the mounting base to
prevent turning. Each terminal shall comprise tvimeaded studs, with a link
between them, washers, and matching nuts and lotk for each stud. Insulated
barriers shall be provided between adjacent tersitNot more than two wires shall
be connected on any one stud. Where duplicatioterhinal block is necessary,
suitable solid bonding links shall be incorporaitethe design of the terminal block.
Provision shall be made to insert terminal labelstoouds between two successive
insulating barriers. Connections to the terminhllde at the front.

Terminals shall be numbered for identification arduped according to function,
and engraved black-on-white labels shall be pralidm the terminal blocks
describing the function of the circuit.

Terminals for circuits with voltage exceeding 125sWall be shrouded. Terminal
blocks at different voltages shall be segregatemignoups and distinctively labelled.

Current transformer secondary leads shall be bitotagglierminal blocks, where a
facility shall be provided for short circuiting agdounding the secondary.

Terminal blocks shall be arranged with at least &0 clearance between any two
sets.

Separate terminal stems shall be provided for maderand external wiring
respectively.

All wiring shall be terminated on terminal blockssing crimping type of lugs or
claw type of terminations.

EMW-27: Test Terminal Blocks
Test terminal blocks shall be provided for secopndajection and testing of relay
equipment. A suitable metering block shall be pledi where specified for the
connection of a portable precision instrument todperated when required for
specific plant testing purposes.
The terminal blocks shall be provided with suitableorting links or alternatively
shall be of the type suitable for use with a pddaést plug-in arrangement.

EMW-28: Earthing of Switch gear/Distribution boards

1.

Each switch gear/Distribution board shall be predidvith an earth bus bar running
along its entire length. The earth bus-bar shallldmated at the bottom of the
board/panel.

Earth bus bars shall be of galvanised iron or codparth bus bars shall be rated to
carry the rated symmetrical short circuit curreinthe associated board/panel for one
second. Earth bus bars shall be supported to waitdsstresses generated by the
momentary current of the value equal to the monmgntating of the associated
switch gear/distribution boards.

Positive connection of all the frames of equipmanbunted in the switch
gear/distribution board to the earth bus bar shallmaintained through insulated
conductors of size equal to the ground bus baneidad current carrying conductor,
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whichever is smaller. Earthing of draw out equiptnéames shall be achieved
through a separate plug-in contact.

4. Allinstrument and relay cases shall be conneaiashtth bus bar by means of 650 V
grade, PVC insulated, stranded, tinned coppers@.;am conductor looped through
the case earth terminals.

The range of the amp. meter will be double tharctiimected load current. The L.T. volt
meter will have a range of 0 to 500 volts. The ampter and volt meters to be provided
wherever necessary suitable CTs and PTs will beiged for proper functioning of the
amp. meter and volt meter.

The scope of work will also include the rubber mmgttrequired to be spread in front of
all the panels.

The matting shall have a minimum thickness of 12.5 mm. and shall have
dielectric strength suitable for the panels.

EMW- 30: Specifications for Valves

This specification covers the design, performameanufacture, and construction
features, testing at manufacturer's works, pacnforwarding to site of following
specials:

Sluice Valves and
Non-Return Valves

Code and Standards

The design, manufacture and performance of vaiveéspecial shall comply with all
currently applicable statutes, regulations andtgafedes in the locality where the
equipment will be installed. The equipment shabalonform to the latest applicable
Indian / British / US standards / or equivaleneintitional standards.

Sluice Valve 50 mm to 1200 mm dia size: IS 14846
Non - Return Valves: 1S 5312 (Part - 1)

Sluice Valve: Construction Features.

The feature of construction shall generally confdomabove specifications and

rating. The Valves shall be suitable for instadiatiwith the valve shaft in any

position. Valve flange shall be parallel to eacheotand flange face should be at
right angle to the valve centreline. Backside efihlve flanges shall be machined or
spot faced for proper seating of bolt head and nut.

Sluice valves shall be double flanged non-risiremstype. The valves shall be
provided with hand wheel. The valves shall clogh wliockwise rotation of the hand
wheel. The direction of closing or opening shalhierked on the hand wheel.

For sluice valves guides and lugs shall be provideguide the wedge through its
full travel. The guides and lugs shall be linednwBrass or bronze. The clearance
between guides and lugs shall not be more than 3mm.

RANCHI Municipal Corporation 5- 96 of 101



RANCHI BID BSUP Section-5, TECHNICAL SPECIFICATIONS

Suitably designed RCC/CC or structural steel supsirall be provided underneath
the valves. Cost of support shall be deemed todbeded in cost of the valve.

The tolerance on the valve dimensions shall beeasgtevant standards / code and
not exceeding the following

a) Face to Face : +3 mm
b) OD of Flanges : +3mm
C) Bolt circle diameter : +2mm
d) Thickness of flanges : +2mm

Dimensional tolerance on casting shall be as iteticia 1S 5519.

EMW-31: Non Return Valves:

Construction Features

The feature of construction shall generally confdomabove specifications and
rating.

Valve flange shall be parallel to each other aadgé face should be at right angle to
the valve centreline. Backside of the valve flangjeall be machined or spot faced
for proper seating of bolt head and nut.

The valves shall be suitable for smooth functionimgler the maximum design
pressure. The valves shall have non-slam closigacteristics without external
dampening arrangement.

Suitably designed RCC/CC or structural steel suppdrall be provided underneath
the valves. Cost of support shall be deemed todbeded in cost of the valve.

The tolerance on the valve dimensions shall beeasgtevant standards / code and
not exceeding the following

a) Face to Face : +3 mm
b) OD of Flanges : +3mm
C) Bolt circle diameter : +2mm
d) Thickness of flanges : +2mm

Dimensional tolerance on casting shall be as itgticia 1S 5519.

Materials of Construction of various componentstsall be as
under:

Sluice Valves:

Body and Gate: CI, conforming to IS 210 Gr FG 200
Body Seat rings & wedge facing ring: Leaded timizeoconforming to IS 318 LTB2
Spindle: Stainless steel conforming to IS 6603 (Q8Ni 10)
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Bolts and nuts: carbon steel, IS 1367 class 4.6
Bonnet gasket: Rubber, IS 638 type B.

Non Return Valves

Body and Doors: CI IS 210 Gr FG 200

Face and seat rings: Leaded tin bronze, IS 3182.TB

Bearing bushes: Leaded tin bronze IS 318 Gr LTB-2

Bolts and nuts: carbon steel IS 1367 class 4.6

Hinges: Grey cast iron IS 210, FG 200.

Hinge pin, door pin and door suspension: Highilehsass 1S320, HT2
Door face: Natural rubber

Painting and Corrosion Protection

A shop coat of paint shall be applied to all steel cast iron exposed surfaces as
required to prevent corrosion, after release has lgg/en for painting and before
dispatch. All parts shall be adequately protecbedust prevention. Grease shall not
be used on mechanical surfaces.

Drawings and Manuals

Bidder shall furnish along with his bid 6 copiestlé following drawings of all the
equipments.

Dimensional outline drawings.
Cross section Drawing.
Instruction manual shall be furnished by vendaradtvard of the contract.

Sluice Valve

Sluice valves shall be provided for isolating tleetons of the pipelines
and in the valley portions of the alignment for wtng, at the locations
shown in the drawings. These sluice valves shabfbespective sizes as
mentioned in the respective bill of quantities vokiof this Bid Document
and as shown in the drawings. The valves shailif lmwuble flanged type,
which will be installed on the pipe by flanged jwinand with a
dismantling joint wherever required as directedtly Engineer. Flanges
of the valve shall be drilled to conform IS: 1538 sluice valve shall be
suitable for handling the sewage water and gene@hform to IS:
14846. The valves shall be of non-rising spindlpetyand close in the
clockwise direction. The direction of closing shiadl marked on the hand
wheel.

The sluice valves used as scour valves shall hapeaal scour tee with
flanged joints. The design and locations of scalves are shown on the
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drawings. The Engineer with regard to topographgllsthetermine exact
positioning. At least 3m length of the washout pipeclusive of the
isolating valve, measured from the centre linehef pipeline including tee
with vertical pipe and semi circular bend as shawihe drawing, shall be
laid at the same time as the pipeline and suitedbped to prevent ingress
of foreign material. The minimum gradient for theosr valve pipe shall
be 1in 100, if not shown in drawings.

The specifications for the sluice valves are:

Type . Non-Rising Spindle

Working Pressure : 10 kg/érand 15 kg/crh

Size : 80mm to 900mm as required
Operation . Manual

Material of construction

Body, Bonnets, Wedge . Clas perS:210 Grade6®
Spindle . SSAISI431

Seat Ring/Wedge Ring : SS ASTM A296 CF8M

Back seat bush . Bronze as per 1S:318 Grade LTB 2
Fasteners . SSAISI 304
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CHAPTER Il
SPECIFICATIONS FOR OTHER ITEMS OF WORK

MW-1: site clearance, levelling & clearing organic& inorganic waste

This work shall consist of cutting, removing angptising of all materials such as trees,
bushes, shrubs, stumps, roots, grass, weeds, gamiorsoil not exceeding 150mm in
thickness, rubbish etc., which in the opinion ofe tlEngineer are unsuitable for
incorporation in the works, from the area of roand containing road embankment, drains,
cross-drainage structures and such other areayabearspecified on the drawings or by the
Engineer. It shall include necessary excavationkfiling or pits resulting from uprooting
of trees and stumps to required compaction, hagdBalvaging, and disposal of cleared
materials. Clearing and grubbing shall be perfornmeddvance of earthwork operations
and in accordance with the requirements of theseifigations. However no trees shall be
cut without obtaining written permission of the Hregr-in-Charge

MW-2: Lawn Plantation

Require excavation for plantation and preparatiénsail should be made including
breaking of clods removal of grass rots and clepmis directed. Necessary good clay
should be filled and bed of loam or river silt gfppoved quality mixed with manure at
rate of 5 cum for 100 sgm. area laid on plantadoea before lawn plantation. Land
should be ploughed with tractor and level as dagcand should be make ready for
sawing. Farm yard manure at the rate of 5-um p8rstin. Area should be sprayed over
bed and mixed. Planting the grass for the lawn Ishioel preferably Cynodon dactyl on or
Bermuda grass. The lawn must be prepared by oribeofpproved methods like from
seeds, by turfing, by turf plastering or by dibgliroots. Suckers of pure Dharo (doob)
grass of approved quality at 10x10cm distance dioly proper watering. Lawns should
be drained with great care in order to keep it kith green. The soil should be drained
effectively and water should not be allowed to béected in pools. Before monsoon the
ground must dug up to a depth of 30-45 cms to renstones with weeds and the soll
should be exposed to sunlight for proper sterilirat Lawns once formed should be
subjected to regular rolling, mowing, watering, aastoration of patches. In the absence
of rain the lawn must be provided with every 5 ddyeavily soaking the soil to a depth of
at least 15 cms. To keep the lawns in perfect itiondt should be seeded once a month
with liquid manure by dissolving 45 gms of Ammoniwumiphate or 20 gms of Urea in 5
litres of water. Bone meal at the rate of 100 ggs 1000 sgm is recommended in one
year. Neem cake should also be applied once @etaiyear at the rate of 200 kgs per
1000 sgm. Raking and scraping for thatch controstnbe carried out. Weed control
measures should also be undertaken during the dvmebnths of defect liability period

MW-3: Plantation of Flowers
Flowerbeds are of Parranial types flowers to adspecial charm to any place. They
should be simple in design, either square, rectangcircular or oval. The number and
size of the flowerbeds are determined by its extdgtit type. The tallest growing species
should planted at the back of borders or in bedswwns far away from the structures. The
medium sized plants should be planted in the ceatea of the garden and the dwarfish
ones should be planted in front. There should tearanonious blending of colours to
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create a pleasing appearance. Flowerbeds shouttidpaip at least 15-20 days before
sowing or bedding out small plants. For most atmitavould be enough as the soil is
worked to a depth of 45 cms but for deep rootiran{d such as Sweet Peas, Cannas etc.,
the bed should be dug up to 60 cms. A basket dfgl6f manure should be applied for
about 2 sg. metres of flowerbed area. The bed dhioallevelled in such a way that it
slopes slightly with uniformly from the centre toetedge. A clear space of 7 to 15 cms
should be left unfilled by plants by the edge @ bed.

MW-4: Plantation of shrubs

Shrubs are plants, generally with woody stems,erasimaller than trees with bigger than
most herbaceous plants. In a typical shrub, thegeseveral woody stems arising from the
same root. Shrubs are either deciduous or evergrAewell-designed shrub border should
consist of a suitable admixture of choice deciduaith evergreen shrubs. The preferred
shrubs are Ixora, Thuja, Bougainvillea, and Euplaolkucocephala, Poinsettia, Mussaenda
etc. Shrubs should be planted by preparing cultscghi60 cm. pits about a metre each away
should be filled with good soil mixed. With 2 tddskets each of well decomposed manure.
The ground should be well prepared in between [gidg it about half metre deep with
removing all weeds. They should be spaced atldaidistances so that when they mature
and reach their maximum growth. They should noakewed to grow straggly or form
clumps by throwing suckers from the base. Manhorikl be applied to the shrubs at least
once a year by providing plenty of compost matsrial

MW-5: Plantation of Trees

Plantation is to done all along the boundary wadt fo provide a green barrier. Big trees should
be planted 3m apart from each other within a rasfgém wide. Space adjustment should be
done taking the site condition into consideratid@ubical pit of 60cm should be proposed and
should be filled with good soil mixed with 2 to 4dkets of 5 kg each of well-decomposed
manure. The ground should be well prepared in betviay digging it about half meter deep with

removing all stones weeds. The trees should betquasuitable distances so that when they
mature and reach their maximum growth.

All works should be carried out as per the insinuceind details shown above. Watering for at
least 45 days is

MW-5: Roads and Patri

All the roads and patri in around the dwellingdie shall be constructed as
MoRTH specifications.
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