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Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

MATERIALS SPECIFICATIONS - CIVIL WORKS
Water:

Water shall not be salty or brackish and shall clean, reasonably clear and free f
objectionable quantities of silt and traces ofamill injurious alkalies salts, organic matter
other deleterious material which will either wealtee@ mortar or concrete or cause efflorescq
or attack the steel in RCC container for transgidrage and handling of water shall be cl
Water shall conform to the standards specifie®in456.

If required by the Engineer-in-charge it sHad tested by comparison with distilled wa
Comparison shall be made by means of standard ¢e¢ests for soundness, time of setting
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mortar strength as specified in IS : 269. Any iatimn of unsounding change in time of set{ing

by 30 minutes or more or decrease of more tharet@gnt in strength of mortar prepared v

ith

water sample when compared with the results oldtamith mortar prepared with distilled water

shall be sufficient cause for rejection of watedemtest.

Water for curing mortar, concrete or masongughnot be too acidic or too alkaline. It shadl
free of elements which significantly affect the rattbn reaction or otherwise interfere with

hardening of mortar or concrete during curing asthwhich produce objectionable staing
other unsightly deposits on concrete or mortaresas.

Hard and bitter water shall generally be founsuitable for curing mortar or concrete.
Potable water shall be generally found suitidsleuring mortar and concrete.

Testing Standards :

Chemical Analysis :-

Sampling : Test shall be carried out only onceoft particular source.
Results :
a) TDS - 3000 mg/lit. e) Carbonic contents - 2Qfllin
b) Sulphates - 5000 mg/lit.f) Non-carbonic cotger8000 mg/lit.
c) pH values - 6to 8
d) Chlorides
P.P.C - 2000 mgl/lit.
R.C.C - 1000 mg/lit.

Lime :

Lime shall be hydraulic lime as per IS : 712cbbksary test shall be carried out as per IS :
(Parts 1to X) .

The following fields tests for limes are todagried out:
(1) A very rough idea can be formed about the tfdane by its visual examination i.e. fat lin

bears pure white colour, lime in form of Porous jshof dirty white colour indicates qui¢

lime, and solid lumps are the unburnt lime stone.

(2) Acid test for determining the carbonate cotgtém lime. Excessive amount of impurities 4
rough determination of class of lime.
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2.3

2.4

M-3

3.1

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

Storage shall comply with IS : 712. The slakes, if stored, shall be kept in a weather pr

oof

and damp-proof shed with impervious floor and stdgsrotect it against rain, moisture, weather

and extraneous materials mixing with it. All limieat has been damaged in any way sha
rejected and all rejected materials shall be rewmhdngen site of work.

Field testing shall be done according to 16241to show the acceptability of materials.
Cement :

Cement shall be ordinary Portland slag cement,eg&&] as per IS : 269, grade 43, as per
8112 and grade 53, as per IS : 12269 or Portlagidcement as per IS : 455.

Testing Standards :

Setting time :

Sampling :

() From a lot of 50 tones of cement, 2% of baualde picked out at random, from which ¢
sample of 15 kg. shall be taken.

(i) For a lot of 50 to 100 tones - 2 samples

(i) For a lot of 100 to 200 tones - 3 samples

(iv) For a lot of 100 to 200 tones - 3 samples

(v) For a lot of 200 to 300 tones - 4 samples

(vi) For a lot of 300 to 500 tones - 5 samples

(vii) For a lot of 500 to 800 tones - 6 samples

(vii)For a lot of 800 to 1300 tones - 7 samples

Results:

(@) Initial setting time - not less than 30 miraute

(b) Final setting time - not more than 100 masut

Fineness test by Sieving:

Sampling:

Using any 5 samples, made as above, one testisdcaut, using IS sieve no. 90 microns.
Results:

90% or more should pass through the above mewti@sieve.

Fineness test by determination of specific serfa
Sampling :

Using any 5 samples, made as above, one testisdcaut.
Results :

For O.P.C, the surface area shall be 228gm or more.
For P.P.C, the surface area shall be 300%grm

Consistency test :

Sampling :

Sampling shall be as in A.

Results :

Consistency in all samples shall be about 30%.

Compressive strength :
Sampling :

Sampling shall be as in A.
Results :
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Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

On 2nd day, compressive strength must be 160 Kg/éon O.P.C
On 7th day, compressive strength must be 220 Kg/éon O.P.C
On 28th day, compressive strength must be 310ni€g/éor O.P.C

Chemical composition (IS : 4032):

Sampling :

Using any 5 samples, made as above, one testisdcaut.
Results :

a. Magnesium oxide - less than 6%.

b. Sulphur as Sulphuric anhydride - less than%.75

c. Loss on ignition - upto 5%.

The above is for ordinary Portland cement.

Rapid Hardening Cement (RHC) :

Rapid hardening cement shall be from sourke f5ujarat High Tech, Ambuja, Birla
equivalent as approved by the Engineer-in-chatgdhdll conform to IS : 8041. Test certifical
showing that the cement complies to the specioatimust be submitted to the Engineer
charge.

It shall have strength in one day equal to ¢i&PC in 3 days. It shall be used for produitis
hume pipes, tiles, sleepers, poles, prestressedrandst concrete members. It shall also be
for foundations, bridges, culverts, causeways wlere quick construction activity is requir
however, prior permission of the Engineer-in-chasigall be taken before use.

It shall capable of giving required workalgilifinal strength and better surface finish.

Sulphate Resistant Cement (SRC) :

Sulphate resistant cement shall be from sdike&ujarat High Tech or equivalent as appro
by the Engineer-in-charge. It shall conform to valg IS code or BS-4027 & ASTM C-11
Type-ll. Test certificates showing that the cemeamplies to the specifications must
submitted to the Engineer-in-charge.

It shall be used for structures in or nearvegi@r, where the soil conditions are aggressivers
repeated cycles of drying and wetting are occud, @Bso for structures which are expose(
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Sulphate attack & salty weather like foundationsddes, dams, tunnels, industrial drains,

sewage pipes.

It should possess low heat of hydration, ncorapressive strength at 3,7 and 28 days than
It should be capable of withstanding attack of aggive substances which damage con
structure like Sulphates of Sodium, Magnesium, iGalcetc. It should have low co-efficient
expansion.

White Cement :

The white cement shall conform to IS : 8042-E

Coloured Cement :

DPC
Crete
of
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5.1

5.2

5.3

6.1

Coloured cement shall be with white or greytlBod cement mixed with pigments as speci
in the item of the work.

The pigments used for coloured cement shadiflapproved quality and its quantity shall
exceed 10% of the cement used in the mix. The m&xatipigment and cement shall be prop
ground to have a uniform colour and shade. The @igsshall have such properties as
provide for durability for colour under exposuoesunlight and weather.

The pigment shall have the property such thatrieither affected by the cement nor detrimg
to it.

Sand :

Sand shall be medium/coarse natural sand,,cleglhgraded, hard, strong, durable and gr
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Sand particles should be free from injurious am®whtdust, clay, kantar nodules, soft or flaky

particles of shale, alkali, salts, organic mattanh, mica or other deleterious substances
shall be got approved from the Engineer-in-charfjiee. sand shall not contain more than 89
silt as determined by field test and 3% by laboyetest , if necessary the sand shall be wash
make it cleanAll sand to be used for plaster, brickwork , Reinfeced concrete work shall
be strictly sieved by 4.75 mm sieve.

Testing Standards :

Silt Content :

Sampling :

Test shall be carried out for every 156 ofi sand. The sample taken for testing shall waig
Kg.

Results :
Permissible content shall be 3% in laboratory&8 % in field Test.

Fineness Modulus :

Sampling :

Sampling shall be as in A.

Results :

Fine sand : 2.2 to 2.6 shall be used as @#irty in plinth, zari, etc.
Medium sand : 2.6 to 2.9 shall be sued for Brimiknand plaster.
Coarse sand : 2.9 to 3.2 shall be used for etacr

In general, the fineness modulus of sand shalbedess than 2.5 and shall not exceed 3.0.

sand having a fineness modulus more than 3.2 willubsuitable for making satisfactc
concrete.

The sieve analysis of sand shall be as under

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

IS Sieve % By weight IS Sieve % By Weight
Designation Passive sieve Designation passave Si
4.75 mm 100 600 Micron 30-100

2.36 mm 90-100 300 Micron 5-70
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1.18 mm 70-100 150 Micron 0-50

M-7 Stone Dust :

7.1 This shall be obtained from crushing hard blsag or equivalent. It shall not contain more t
8% of silt as determined by field test with measgrcylinder. The method of determining
contents by fields test is given under:

7.2 A sample of stone dust to be tested shall beedl without drying in 200 mm. measur
cylinder. The quantity of the sample shall be st it fills the cylinder upto 100 mm. ma
Then clean water shall be added upto 150 mm. &k mixture shall be stirred vigorously gnd
the contents allowed to settle for 3 hours.

7.3 The height of silt visible as settled layerabthe stone dust shall be expressed as perceott
the height of the stone dust below. The stone clugiaining more than 8% silt shall be was
S0 as to bring the content within the allowableatlim

7.4 The fineness modulus of stone dust shall nég¢dsethan 1.80.

M-8 Stone Girit :

8.1 Grit shall consist of crushed or brokeard black trap stoneand be hard, strong, dense, durable
clean of proper gradation and free from skin ortingalikely to prevent proper adhesion
mortar. Grit shall generally be cubical in shape as far as possible flaky elongated pieces
be avoided. It shall generally comply with the psmns of IS : 383 Unless special stong
particular quarries is mentioned, grit shall beaot#d from the best black trap or equivalent |
stone as approved by the Engineer-in-charge. Tihestwall have no deleterious reaction w
cement.

8.2 The grit shall conform to the following gradettias per sieve analysis:

IS Sieve % passing IS Sieve % Passing
Designation Through sieve Designation Throughes
12.50 mm. 100% 4.75 mm. 0-20%

10.00 mm. 85-100% 2.36 mm. 0- 5%

8.3 The crushing strength of grit will be such sd@allow the concrete in which it is used to ¢
up the specified strength of concrete.

8.4 The necessary tests for grit shall be carrigdas per the requirements of IS : 2386 (parts
VIII) , as per instructions of the Engineer-in-ajear The necessity of test will be decided by
Engineer-in-charge .

M-9 Cinder :

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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9.1 Cinder is well burnt furnace residue which basn fused or centered into lumps of varying
sizes.

9.2 Cinder aggregates shall be well burnt furn@asédue obtained frorfurnace using coal fuel
only. It shall be sound clean and free from clay, @ktt or other deleterious matter.

9.3 The average grading for cinder aggregates lsbat mentioned below:

IS Sieve Designation % Passing IS Designation Pa¥sing
20 mm. 100 4.75 mm. 70
10 mm. 86 2.36 mm. 52

M-10 Lime mortar :

10.1 Lime shall conform to M-2. Water shall confaiwrV-1. Sand shall conform to specification
6.

10.2 Proportion of mix:

10.2.1 Mortar shall consist of such proportionslaked lime and sand as may be specified in itdra
slaked lime and sand shall be measured by volume.

10.3 Proportion of mortar:

10.3.1 Lime mortar shall be prepared by wet proessger IS : 1625. Power driven mill shall be y
for preparation of lime mortar. The slaked limelkha placed in the mill in an even layer g
ground for 180 revolutions with a sufficient wat&vater shall be added as required duf
grinding (care being taken not to add more watea} will bring the mixed material to
consistency of stiff paste. Thoroughly wetted sahdll then be added evenly and the mix
ground for another 180 revolutions.

104 Storage:

10.4.1 Mortar shall always be kept damp, protedtech sun and rain till used up, covering it
tarpaulin or open sheds.

10.5 Use :

10.5.1 All mortar shall be used as soon as posaft#e grinding. It should be used on the day orciv
it prepared. But in no case, mortar made earleam 86 hours shall be permitted for use.

M-11 Cement Mortar :

111 Water shall conform to M-1. Cement shall camféo M-3. Sand shall conform to M-6.

11.2 Proportion of Mix:

11.2.1 Cement and sand shall be mixed to spegpfiedortion, sand being measured by meast

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

boxes. The proportion of cement will be by voluamethe basis of 50Kg/Bag of cement beg
equal to 0.0342 fh The mortar may be hand mixed or machine mixetirasted.
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11.3

1131

11.3.2

M-12

121

12.2

Proportion of Mortar :

In hand mixed mortar. cement and sand irspleeified proportions shall be thoroughly mi
dry eithermechanically in mixer machine / manually on a clean impervious platform
turning over atleast 3 times or more till a homagers mixture of uniform colour is obtaing
Mixing platform shall be so arranged that no deietss extraneous material shall get mixed
mortar or mortar shall flow out. While mixing, thvater shall be gradually added and thorou
mixed to form a stiff plastic mass of uniform caloso that each particle of sand shall
completely covered with a film of wet cement. Thatev cement ratio shall be adopted
directed.

The mortar so prepared shall be used waiminutes of adding water. Only such quantit
mortar shall be prepared as can be used withiniB0tes.

Stone Coarse Aggregate For Nominal Mix Concret:

Coarse aggregate shall be of machine crusbed hard black trap and be hard, stron
dense, durable, clean and free from skin and aphkiely to proper adhesion of mortar.

The aggregate shall generally be cubical/ranndhape. Unless special stones of partig
quarries are mentioned aggregates shall be madnushed from thehard black trap or
equivalent black hard stone as approved. Aggregjadédl have no deleterious reaction w
cement. The size of the coarse aggregate for gkament concrete and ordinary reinfor
cement concrete shall generally be as per the e below. However, in case of reinforg
cement concrete, the maximum limit may be resttiecte6 mm. less than the minimum late
clear distance between bars or 6 mm. less the cothever is smaller.

TABLE

IS Sieve % passing for single size IS Sieve %sipg for single
size

Designation aggregates of Nominal Size Designatiaggregates of Nomingl

size

40 mm 20 mm 16 mm 40 mm 20 mm 16mm

80 mm. - - - 12.5 mm. - - -

63 mm. 100 - - 10 mm. 0.5 0-20 0.30
40 mm. 100 100 - 4.75 mm. - 0-5 05
20mm. 0-20 85-100 100 2.35 mm. - - -

16 mm. - - 85-100

12.3

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

Note : This percentage may be varied some what by then&sgin-charge when consider
necessary for obtaining better destiny and stresigtioncrete.

The grading test shall be taken in the beggaind at the change of source of materials.
necessary tests indicated in IS : 383 and IS : gt have to be carried out to ensure
acceptability. The aggregate shall be stored sehaend handled in such a manner as to pre
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Testing Standards :

A.

M-13

131

13.2

13.3

134

M-14

141

14.2

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

the intermixing of different aggregates. If the g@tes are covered with dust they shal
washed with water to make them clean.

Flakiness Index :

Sampling :

For every 200 th of aggregates, one test shall be carried out.
Results :

The Flakiness index is taken as the total weidhhe aggregates passing through the var
thickness gauges, expressed as a percentagetofaheeight of the sample taken.
Permissible is not more than 35% for aggregated imsconcrete for wearing surfaces.

Impact value :

Sampling :

For every 100 th of aggregates, one test shall be carried out.
Results :

The impact value shall not be more than 45% bykiefior aggregates used for concrete 0
than wearing surfaces.

For aggregates used for concrete to be used amwearface, the impact value shall not
more than 30%, by weight.

Abrasion Value :

Sampling :

Sampling shall be as in B.

Results :

The percentage of wear shall not be more than 35%.

Black Trap or Equivalent Hard Stone Coarse Aggegates for Design Mix Concrete :
Aggregate for Design Mix Concrete : Coarseegage shall be machine crushed stone of k

trap or equivalent hard stone and hard, strongseetdurable, clean and free from skin
coating likely to prevent proper adhesion of mortar

| be
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The aggregates shall generally be cubicahaipes. Unless special stones of particular quafried

are mentioned, aggregates shall be machine crisiracthe best black trap or equivalent h
stones as approved. Aggregates shall have no delsteeaction with cement.

The necessary tests indicated in IS : 3831&nd156 shall have to be carried out to ensurg
acceptability of the material.

If the aggregates are covered with dust, $hall be washed with water to make them clean.

Brick Bats Aggregates :

Brick bat aggregate shall be broken from Wwalint or slightly over burnt and dense brickg.

shall be homogeneous in texture, roughly cubicahiape, clean and free from dirt or any o
foreign material. The brick bats shall be less ti#&nhmm. size, unless otherwise specified in
item. The under-burnt or over-burnt brick bats bridk dust shall not be allowed.

The brick bats shall be hand measured bybseikmxes or as directed.
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Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

Bricks :

The bricks shall be @ifst quality hand or machine moulded and made from suitable aod
kiln burnt. They shall be free from cracks, flawsdamodules of free lime. They shall ha

smooth rectangular faces with sharp corners antltsh@f uniform In colour. The bricks shall

be moulded with a frog of size 100 mm. x 40 mmd &@ mm. to 20 mm. deep on one of its
sides. The bricks shall not break when thrown egtiound from a height of 1 m.

The size of modular bricks shall be 190 m@®0xnm. x 90 mm.
The size of the conventional bricks shall®%&4.5" x 3") 230 mm. x 110 mm. X 76.5 mm.

Only bricks of one standard size shall be ased particular work site. The following toleraa
shall be permitted in the conventional size adoptedparticular work site.
Length : + 1/8"(3.0 mm.). Width : + 1/6" (1.50 mnHeight : + 1/6"(1.50 mm.).

The crushing strength of the bricks shallbetess thas0 Kg./cnf". No unburned/over burnt
bricks shall be used for any structure. The bricks shtialde dimensional stability as per
standards. The average water absorption shallenatdye than 20% by weight. Necessary t
for crushing strength and water absorption etdl beacarried out as per IS : 3495 (Part | to I\

Testing Standards :

Efflorescence :

Sampling :

Test of 20 bricks is carried out from a stock @f0®0 bricks.
Results :

Moderate.

Water Absorption :

Sampling :

Test of 32 bricks is carried out from a stock 5f0®0 bricks.
Results :

Absorption shall not be more than 20%.

Compressive Strength :

Sampling :

Test of 50 bricks is carried out from a stock @01000 ( 1 Lac) bricks.

Results :

On average the compressive strength shall natdsethars0 Kg/cn?. And every result shall n
be less than 20% of the IS standards.

First Class Bricks for Exposed brickwork :

First class bricks are those which stricipform to the standard size of modular bricks, 1%

cm. x 19 cm. x 9 cm. actual size, such that teartagf brick laid in mortar shall form masor
of 1 m. height. Conventional bricks should haveligy standard as per modular brick exc
size.

These bricks are manufactured from good tyyallstic earth, which is free from saline dep
They are of good uniform colour. They are well liugiving a hard ringing sound when t
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15A.3

15A.4

M-15B

15B.1

15B.2

15B.3

M-15C

15C.1

15C.2

15C.3

M-16

16.1

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

bricks are struck together.

They should have straight edges and eveacsf They are free from cracks, chips, flaws
modules of lime.

When immersed in water for an hour, they dbaisorb water more than 1/6th of their wei
On drying, these bricks do not show any sign dbedscence.

Calcium Silicate Bricks :

The bricks shall be machine moulded and nfrade good quality and clean silicious sand, ICiIne

and flyash (maximum content upto 30% in raw mat@danposition). They shall be free fr
cracks, flaws, clay, free lime. They shall have sthaectangular faces with sharp corners
shall be uniform in size, colour and shape.

The size of bricks shall be 228 mm. x 110 xni#2 mm. or as approved by the Engineef

charge. The compressive strength of bricks shaemum 150 kg/rfi and the bricks sha|

have very high strength to weight ratio. The brisksll have very good resistant capacity
atmospheric conditions, optimum building propertiasrelation to heat insulation, sou
insulation, absorption of water and fire protection

Calcium silicate products shall conform te #ppropriate IS standards and there shall b
change required in civil application techniquesilevtusing such products in the place
traditional clay bricks.

Glass Brick :
It shall be from Imperial or equivalent apraped by the Engineer-in-Charge.

It shall be free from any defects like, ceackir bubbles, uneven surface, breaks etc. D
handling and laying, its edges shall not be damagtetdges and corners of all faces shal
sharp and well shaped. It shall be of size anduc@s specified in the item or as approved by
Engineer-in-charge. The glass bricks shall be dbtm size and tolerance of +2 mm. shall o
be allowed in dimensions of glass brick. Spotsabur other than that of bricks or in brig
shall not be allowed. The weight of each brick ldbalabout 2.75 kg.

The transmission of direct light through krahall not be less than 40%. The glass brick ¢
have good thermal insulation. It shall be soundpend vibration absorber having adequ
compressive strength. If bricks with groove or patipns shall be used, the groove or project
shall be uniform and regular in size & shape.

Stone :

The stone shall be of specified variety swglGeanite/Trap Stone/Quartz or any other typ
good hard stones.

The stones shall be obtained only from the appropgrry and shall be hard, sound, durable
free from defects like cavities, cracks, sand hdlaws, injurious veins, patches of loose or
materials etc. and weathered portions and othectatal defects or imperfections tending
affect their soundness and strength. The stone reitimd surface shall not be used. ]
percentage of water absorption shall not be moam % of dry weight, when tested
accordance with IS : 1124. The minimum crushingrsjth of the stone shall be 200 Kgfc
unless otherwise specified.
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16.2 The samples of the stone to be used shabtepgroved before the work is started.

16.3 The Khanki facing stone shall be dressed seths specified in the item for Khanki facing in
required shape and size. The face of stone shabliressed that the bushing on the exppsed
face shall not project by more than 40 mm. from gkeeeral wall surface and on face to| be
plastered it shall not project by more than 19 muor. shall it have depressions more thar 10
mm. from the average wall surface.

M-17 Laterite Stone :
17.1 Laterite stone shall be obtained from the @pga quarry. It shall be uniform in texture, sound,
durable and free from soft patches. It shall haweérdamum crushing strength of 100 Kg./enn
its dry condition. It shall not absorb water mdrart 20% of its own weight, when immersed|for

24 hours in water. After quarrying, the stone shallallowed to weather for some time before
using in work.

17.2 The stone shall be dressed into regular rgetanblocks so that all faces are free from wassne
and unevenness, edges true and square.

17.3 Those type of stones in which white clay csealnould not be used.

17.4 Special corner stone shall be provided whedirected.

M-18 Mild Steel Bars :

18.1 Mild steel bars reinforcement for RCC worklsbanform to IS : 432 (Part-1l) and shall be|of
tested quality. It shall also comply with relevaatt of latest IS : 456.

18.2 All the reinforcement shall be clean and freen dirt, paint, grease, mill scale or loose ackf
rust, at the time of placing.

18.3 For the purpose of payment, the bar shall easored correct upto 10 mm. length and weight
payable worked out at the rate specified below :
1. 6 mm. 0.22 Kg/m. 8. 20 mm. 2.47 Kg/m.
2. 8mm. 0.39 Kg/m. 9. 22 mm. 2.98 Kg/m.
3. 10 mm. 0.62 Kg/m.  10. 25 mm. 3.85 Kg/m.
4. 12 mm. 0.89 Kg/m.  11. 28 mm. 4.83 Kg/m.
5. 14 mm. 1.21 Kg/m. 12. 32 mm 6.31 Kg/m.
6. 16 mm. 1.58 Kg/m.  13. 36 mm. 7.99 Kg/m.
7. 18 mm. 2.00Kg/m. 14. 40 mm 9.86 Kg/m.
18.4 Procurement of Steel should be from authorized/apmved rolling mills and test certificateg

should be submitted with each lot.
Testing standards :

Sampling :
For every 40 tones of steel, atleast one testIsbalone.
Results :

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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M-19 A

19.A1

19.A.2

M-19 B

19B.1

19B.1

M-19 C

19.C.1

19.C.1

M-20

20.1

20.2

20.3

20.4

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

Thickness Ultimate Tensile strength Chilled stafé Elongation
0 - 20 mm. 42 Kglch 26 Kglcnf. 23

20 - 40 mm. 42 Kglcn 24 Kglenf. 23

40 mm. & more 42 Kg/cfn 24 Kglenf. 23

High Yield Strength Steel Deforms Bars :

High yield strength steel deformed barsibieeecold twisted or hot rolled shall conform & 1
1739 and IS : 1139 respectively.

Other provision and requirements shall confto M-18 for Mild steel bars.

Thermo-mechanically Treated Bars (TMT)
TMT bars shall conform to IS: 1786
Procurement of Steel should be from autkdrealer and test certificates should be subm
with each lot.

Corrosion Resisting Steel (CRS)
CRS bars shall conform to IS: 1786
Procurement of Steel should be from autbdrdealer and test certificates should be subn
with each lot.

High Tensile Steel Wire :

The high tensile wires for the use in presadsoncrete work shall conform to IS : 2090.
The tensile strength of the high tensile dbaet shall be as specified in the item. In abseh
the given strength, the minimum strength shalkien as per para 6.1 of IS : 1785. Testing {
be done as per IS requirements.
The high tensile steel shall be free from dowosll scale, rust oil, grease, or any other hatr

matter. Cleaning of steel bars may be carried byuimmersion in solvent solution, wi
brushing or passing through a pressure box contacarborundum.

itted

itted

ce
shall

nfu
G

The high tensile wire shall be obtained froanafactures in coil having diameter not less than

350 time the diameter of wire itself, so that vpeings back straight on being uncoiled.

Testing standards :
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M-21

21.1

21.2

M-22

22.1

22.2

Sampling :
For every 40 tonnes of steel, atleast one tefittsindone.
Results :

Thickness Ultimate Tensile strength Chilled staté Elongation

For all sizes 49.5 Kg/cm 42.5 Kglcmi. 14.5

Mild Steel Binding Wire :

The mild steel wire shall be of 1.63 mm. &21lmm. (16 or 18 gauge) diameter and ghall

conform to IS : 280.

The use of black wire will be permitted fandling reinforcements bars. It shall be free frost,ju

oil paint, grease, loose mill scale or any othatagirable coating which may prevent adhesign of

cement mortar.

Structural Steel :

All structural steel shall conform to IS : 22the steel shall be well and cleanly rolled to
dimensions and weight specified by the IS, sulifethe permissible tolerances as per IS : 1

the
B52.

The finished materials shall be reasonably freenfavacks, surface flaws, laminations, roligh
and imperfect edges and all other harmful defe@stioned in IS : 229 and shall have a smgoth

finish. The material shall be free from loose msithle, rust pits or other defects affecting

strength and durability. River bars shall confoomi$ : 1148. The decision of the Engineer}

the
n_

charge regarding rejecting any steel section oowtaof any of the above defects shall be fijnal

and binding to the Contractor.

Structural steel shall conform to the following ueggments. The mechanical and chemijcal

properties shall be as below :

MECHANICAL COMPOSITION OF STEEL

Steel Class of Nominal Tensile Yield stress %
designation steel thickness strength min. Kgffnefongation
product in mm. in Kgf/mf
ST-42 W & Plates, Below 6 mm. Bend test only lshal
required.
ST-42S flats,

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

MSC 13 of 57




Material Specification - Civil Works

22.3

22.4

M-23

23.1

23.2

M-23.A Gl Valleys gutter ridges :
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bars. upto 20 & 42 to 54 26.0 23
Vc
Over 20 upto 42 to 54 24.0 23
Vc 40
Below 10 Bend test only shall be
required
10 upto 20
& Vc 42 to0 54 28.0 23
Over 20 42 t0 54 24.0 23
ST-42 O Plates, Below 6 Bend test only shall be
sections, required.
flats,Over 6 42 to 54 28.0 23
Below 10 Bend test only shall be
required
10 & above 42to54 28.0 23

CHEMICAL COMPOSITION OF STEEL

Steel designation

Maximum percentage

Carbon Sulphur Phosphorous
ST-42 W 0.23 0.06 0.06
ST-42S 0.25/0.28 0.06 0.06
ST-420 0.07 0.07

The following variety of steel shall be useddtructural purposes :

ST-42 S :It shall be used for all types of structure (rivete bolted), including those subjected

to dynamic loading and where fatigue, wide fludtuad of stresses, reversal of stresses and
restraint are involved. It shall be suitable foldeel structures, provided that the thickness o
material does not exceed 20 mm.

When the steel is supplied by the Contrattst,certificate of the manufacture shall be olejn
according to IS : 226 and other relevant Indiam&ads.

Galvanised Iron Sheets :

The galvanised iron sheets shall be from @datxjuivalent of approved zinc coating class

grea
the

as

approved by the Engineer-in-charge. It shall lanpbr corrugated, of gauge as specified in item.

The Gl sheets shall conform to IS : 277. The sh&w$ be undamaged in carriage and hanc
either by rubbing off of zinc coating or otherwisiegy shall have clean and bright surface
shall be free from dents, holes, rust or white penydieposit.

The width of Gl sheet shall be as directegessite condition.

lling
and
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23.A1

23.A.2

M-24

24.1

24.2

24.3

24.4

24.5
245.1

24.5.2

M-25

25.1

M-26

M-26A

26A.1
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The Gl ridge and hips shall be of plain gaiged sheets, class-3, of the thickness, as kit
item. These shall be 600 mm. in width and propleegt up to the shape without damage tg
sheets, in process of bending.

Valleys, gutters and flashing shall alsmbgalvanised sheet, of thickness, as specifiatem.
Valleys shall be 900 mm. wide overall and flashshgll be 380 mm. wide overall. They shall
bent to the required shape without damage to tbet $ih the process of bending.

Asbestos Cement Sheets :

Asbestos cement sheets plain, corrugatechurceerugated and curved shall be from Evere
equivalent, as approved by the Engineer-in-chdrghall conform to IS : 459. The thickness
the sheet shall be as specified in the item. Thets$hall be free from all defects such as crd

holes, deformation, chipped edge or otherwise dathag

It shall manufactured by reinforcing Asbestos€ement, in such a manner that every fibr

the

be

5t or
of
\cks,

e iS

covered with fine particles of cement to ensure imarn strength. It shall be alkali resistance

and anti corrosive. It should not break during $paontation, handling, laying etc. and shoulo

be

non- destructible, non-inflammable and non-orgalishall have high tensile strength and high

slenderness ratio.

The minimum nominal thickness of sheets ¢f&lb mm., having covering efficiency of ab
90% and weight 1518 kg/émThe sheet shall be free from all defects suchrasks, holeg
deforr]:znation, chipped edge or otherwise damaged.pEhmissible bending stress shall be
kg/cnt.

The accessories shall be same thicknessftA&t sheets. They shall be suitable for all thees

DUt

130

p

of sheets and locations. They also shall be froprayed manufacturer and shall be free fijom

any defects. The fixing of AC sheets and accessshall conform to IS : 730.

Ridges & Hips :
Ridges and hips shall be of same thickneska of AC sheets. The different types of rid
shall be suitable for its corresponding type okeshi@nd locations.
Other accessories to be used in roof sudlastsing piece, caves, filler pieces, valley gstt
north light and ventilator curves, barge boards gtall be from standard manufacture and 9
be suitable for the different types of sheets awdtion.

Mangalore Pattern Roof Tiles:

ges

D

hall

The mangalore pattern tiles shall confornsto 654 for Class AA or Class A type, as specified

in the item. Samples of the tiles to be providedlisbe got approved from the Engineer;
charge. Necessary tests shall be carried out ectelit.

Shuttering:
Timber/Wooden planking:

The shuttering shall be either of wooden lgtagnof 30 mm. minimum thickness with or withg
steel lining or steel plates stiffened by steell@mgrhe shuttering shall be supported on ba

in-

ut
tens

and beams/ MS channels & MS adjustable spans apd jof ballies/MS adjustable props wjith

MSC 15 of 57




Material Specification - Civil Works

26A.2

26A.3

26A.4

26A.5

26A.6

26A.7

26A.8

26A.9

M-26B

26B.1
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adjustable head properly cross braced togethrd@itmm NB black MS pipes & right angle
Sewell coupler, so as to make the centering rigidplace of ballie /MS propps , brick pillar
adequate section built in mud mortar or MS H frarbase plates may be used.

or
of

The form work shall be sufficiently strongdashall have camber, so that it assumes cqrrect

shape after deposition of the concrete and shadbbeto resist forces caused by vibration,
load of men working over it and other incidentadde associated with it. The shuttering s
have smooth and even surface and its joints sbaflermit leakage of cement grout.

If at any stage of work, during or after jgcconcrete in the structure, the form work sag
bulges out beyond the required shape of the steyctible concrete shall be removed and v
redone with fresh concrete and adequately rigichfaork. The complete form work shall be {
inspected by and got approved from the Engineeharge, before the reinforcement bars
placed in position.

As far as possible vertical supports shalbbsteel .If wooden ballies are to be used inglai
MS props ,the props shall consist of ballies hg?sd0 mm. minimum diameter, measure(
mid length and 80 mm. at thin end and shall begolacs per design requirement (prior appr
shall be taken for using wooden ballies). Thesd sbst squarely on wooden sole plate 40 1
thick and minimum bearing area of 0.16, faid on sufficiently hard base.

Double wedges shall further be provided betwine sole plate and the wooden props so
facilitate tightening and easing of shuttering withjerking the concrete.

The timber used in shuttering shall not beligoas to absorb water from concrete and swe

ive
hall

S 0
ork
jot

are

] at
pval

as 1c

Il or

bulge nor so green or wet as to shrink after emecfihe timber shall be properly sawn and

planned on the sides and surface coming in cowiiticoncrete. Wooden form work with me
sheet lining or steel plates stiffened by steelemnghall be permitted.

MS clamps ,tie rod- PVC cone spring coilb&lt assembly shall be used for water retainin
under ground RCC works to hold the forms togetimer @se of nails ,wires and spikes shal
avoided. & for non water retaing / above grouneeleconcrete works , MS through tie rg
PVC cones & heavy quality PVC pipes can be usetérAbncreting work, holes shall be fill
with 1: 1 cement sand mortar with bonding agenatxtra cost.

The surface of timber shuttering that woubthe on contact with concrete shall be well we
and coated with soap solution before the concrésinlpne. Alternatively coat of raw linseed

Lal

0 &
be
ds
pd

tted
oil

or oil of approved manufacture may be applied iacel of soap solution. In case of sieel

shuttering, either soap solution or raw linseeso8huttering release agent shall be applied
thoroughly cleaning the surface. Under no circuntsts, black or burnt oil shall be permitted.

The shuttering for beams and slabs shall lwawveber of 4 mm. per meter (1 in 250) on
directed by Engineer-in-charge, so as to offsetsihiesequent deflection. For cantilevers,
camber at free end shall be 1/50 of the projedtlear as directed by the Engineer-in-charge

Concrete Shuttering Plywood :

after

as
the

It shall be made from strong and selected-thaods. It shall be bonded with high quality

Phenol Formaldehyde synthetic resin adhesive, fesispd and then shall be further treated
a permanent type of preservative by vacuum-cumspresmpregnation.

Wwith
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26C.3

26C.4

M-27

27.1

27.2

27.3
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M-28

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

Due to the bonding with Phenol Formaldehydghall be moisture and weather proof. The [use
of selected hard-woods render hard and wear-resitdaes and thereby it shall be reusable
several times. It shall be highly resistant to tenites and other wood inhabiting insects. Due to
complete penetration of the preservative, it dhalkxceedingly durable.

It shall have high impact strength and tleeeekhall be used successfully in place of tinpber
planks and steel sheets. It shall protect the etmdrom rapid temperature changes and shall
provide optimum conditions for setting of the cater As it shall possess remarkable depgign
flexibility, it shall be ideal for curved formwork.

Besides it shall be used as centering, smgtand formwork of concrete columns, beams, slabs
walls, tanks, bridges, fly-overs, silos etc. It Ikladso be used for structural applications ljke
external walling, roofing, flooring, curtain wallsyork-site offices, in cabins of trucks, rail
coaches etc.

Steel Sheeting and Steel Plates :

Steel sheeting and steel plates should bdrom clinks, twists, offsets, warps, etc. Theirface
should be neat, clean and smooth. Before placimgrete, steel forms shall be thoroughly
cleaned off of all rust, dust and loose materi@lsiourless oil or grease of approved quality or
approved Mould releasing agentshall be applied before placing steel.

The size of angles used for framing and bgaof steel plates should be sufficient to withdtan
the weight of concrete without forming clinks, ttgisoffsets, warps, etc. in the welded s}eel
plates. Also, the gauge of steel sheeting useddhoelminimum 14 G.(2.0mm)

Minimum two bracing angles should be providémhg with angle framing while making the
steel plates. It should be riveted or welded ta@ the requirement of finish concrete surfdce.
Minimum two rivets should be provided at all Fowrfers and at junction of angle framing and
bracing.

If the plates are to be welded, steel shektagle framing/bracing should be welded fromsside
and at back. Welding on sides should be buffed aierthe sides smooth. Also, intermittent
welding should be done to keep steel sheet ane &aghing/bracing in one plane.

Expansion Joints-Premoulded Filler :

The item provides for expansion joints in Rft&ne structure, for internal joints as well|as
exposed joints, with the use of pre moulded bitwuajoint filler or Cap cell HD —100 ¢f
supreme or equivalent.

Premoulded joint filler, i.e. preformed stap expansion joint filler shall not get deformed|or
broken by twisting, bending or other handling puess, when exposed to atmospheric condi
Pieces of joint filler that have been damaged sigatejected.

Thickness of the pre-moulded joint filler $te 25 mm., unless otherwise specified.

Premoulded bituminous joint filler shall comfoto BE : 1838.

Expansion Joints-Copper Strips & Hold fasts :
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28.1

28.2

M-29

29.1

29.2

29.3

29.5

29.5.1

29.6

29.6.1

M-29.A

29A.1

29A.2

29A.3

The item provided for expansion joints in Rft&@ne structure, for internal joint as well as
exposed joints, with the use of necessary coppprasid holdfasts.

Copper sheet shall be 1.25 mm. thick and 1®@5wide and shall be of "U' shape, in the mid

for

dle.

Copper strip shall have holdfast of 3 mm. diametgaper rod, fixed to the plate, soldered on|the

strip at intervals of about 30 cm. or as showrhm drawing or as directed. The width of e

ach

flange (horizontal side) of the copper plate, toeb@edded in concrete work shall be 25 pm.

Depth of "U' to be provided in the expansion joimtzopper plate shall of 25 mm.
Teak Wood :

The teak wood shall be of superior qualityeggiired for the item to be executed. The kin

wood specifically mentioned as BURMA, MARSOVA, CEHILL or SAG teak wood, as

l of

approved by the Engineer-in-charge, shall be uBkdse teakwood, as mentioned above, $hall

be from specified sources/origins, as approvedéengineer-in-charge.

Teak wood shall generally be free from lalgese, dead or cluster knots, flaws, shades, warps
twists, bends or any other defects. It shall gélydva uniform in substance and of straight fibfes,
as far as possible. It shall be free from knotagiebarmful fungi and other defects of harmful

nature, which will affect the strength, durabilétgd its usefulness for the purpose for which

it is

required. The colour shall be uniform, as far assfie. Any efforts like painting, using ahy
adhesive or resins materials, made to hide thecdefehall render the pieces labile to rejection

by the Engineer-in-charge.

All scantling, planks etc. shall be sawn might lines and planes, in the direction of graind
shall be of uniform thickness.

First class teak wood :

First class teak wood shall have no indafidiard and sound knots, more than 6.dmsize and

the aggregate area of such knots shall not be thare1% of the area of the piece. The timber

shall be closed grained.

Second Class Teak Wood :

No individual hard and sound knots shalfrtoee than 15 cfnin size and the aggregate areg of

such knots shall not exceed 2% of the area ofitdeep

Non-teak wood :

The non teak-wood shall be chemically treasedsoned as per IS specifications and shall
good quality. The type of wood shall be got appdowefore collecting the same on s
Fabrication of wooden members shall be started aftdy the necessary approval.

be 0

For this purpose, wood of Bio, Kalali, SirBghda, Jamun, Sisoo will be used for door-frames,
where as only Kalali, Siras, Halda, Kalam etc. Wwél permitted for preparation of shutters, dfter

proper seasoning and chemical treatment.

The non-teak wood shall be free from largesé, dead of cluster knots, flows, shakes, w

Arps,

bends or any other defect. It shall be uniform ubstance and of straight fibres, as faf as
possible. It shall be free from knots, decay, hatfiingi and other defects of nature which Will

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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29B.1

29B.2

29B.3

29B.4

M-30

30.1
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inches, in maximum section 3" x 2". For ldrsgbf 48 to 84 inches, in maximum section 4
2.5", the moisture content is 10 to 12%. Its offreperties are similar to rubberwood.

effect the strength, durability or its usefulnemsthe purpose for which it is required. The colpur

of wood shall be uniform, as far as possible. Td¢anting, planks etc. shall be sawn in stra

lines and planes in the direction of grain andl|db&lof uniform thickness. The Client will agk

ght

the agency to produce certificate from the Foregiddtment, in event of dispute and the decigsion

of the Client shall be final and binding to the @aator.

Processed Rubber Wood :

The processed rubber wood shall be like BQr8ilver teak or equivalent, as approved by

he

—

Engineer-in-Charge. It shall conform to IS : 40heTwood shall be made from best quality Ipgs

of rubber trees, by treating freshly sawn wood vation base, timber preservative, as per

401, and drying them uniformly in vacuum, to resoto uniform texture and low moisture

content wood.

It shall be used for manufacturing furnitarel furniture components, wall panelling, A.C grill

IS :

venetian blinds, wood carvings and handicraftshéll be suitably used for production of Dgor
and Window shutters and panels. It shall be aVailabstandard sizes, rough sawn, as listed

below :
Length (in Ft.) Section(W x T, in inches)

2,3and 4 2x1,3x1,4x1,1.5x15,2% B.x1.5,4x15,2x2
3x2,4%x2,25%x2.5

5,6and 7 2Xx2,3x2,4x2

The moisture content of the processbtierwood is 8 to 10% for furniture lengths upgiy

1) Density 640 Kg/rh 4) Modulus of elasticity - 9.24 N/nfm
2) Hardness : Side - 538 Kg. 5) Shear
End - 627 Kg. Parallel to grain 4Kg/cm.
3) Compression Perpendicular to grain - 60cKg
Parallel to grain - 32 N/nfm 6) Shrinkage
Perpendicular to grain - 4.7 N/rfim Radial - 2.6%
Tangential - 6.1%

Processed rubber wood, is easy to re-savicamdianning, boring, turning etc. It is also sbit
for lacquering, painting and resin or melaminestniGluing or jointing shall be done with P
UF, RF resins and PVAC glues. Butt joints and epbgets are possible and along with
property of hardness, it is suitable material farqoiet flooring, staircase steps, door and win
shutters and panel inserts.

Wooden Flush Door Shutters (Solid Core):

The solid core type (water proof/ Commerdiagh door shutters shall be of decorative fac
non-decorative face type, as specified in the drgwrlhe size and thickness of the shutter §
be as specified in drawings or as directed. Tinbdr species for core shall be used as pe
2202-(Part-1). The timber shall be free from deaay insect attack. Knots and knot holes

G,
its
How

e or
shall
IS :
ess

than half the width of cross-section of the memlbershich they occur, may be permitted. Pitch
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M-31

31.1

31.2
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pockets, pitch streaks and harmless pin holes Bbglermissible except in the exposed edgges of

the core members. The commercial plywood, crosgdahall conform to IS : 303. And

waterproof plywood shall confirmed to IS 710.

The solid core shall be of wood laminatespgmed from battens of well seasoned chemigally
treated and treated good quality wood, havirgjgit grains. The battens shall be of unifgrm

size of about 2.5 cm. width. These shall be pigpgued) and the block board core. Cr
bands and face veneers are bonded together urate® hemachine pressed together using B

DSS
WP

type Phenol formaldehyde synthetic resin adheswitd, grains of each piece reversed from that

of the adjoining one. The longitudinal joints oéthattens shall be staggered and no piece
be less than 50 cm. in length. Edges of the caktlsh

lipped internally with 1st class teak wood battengl cm.(1-1/2") minimum width, glued apd

machine pressed along with the core.

The core surface shall then have two or theeeers firmly glued on each face. The first ve
(called cross band) shall be laid with its graingsght angles to those of the core and the se
and the third veneers with their grains parallehtwse of the core.

The face panel of the shutters shall be foroyegluing, by the hot press process on both fat

shal

heer
cond

D
(]

the core with either plywood or cross-bands and famneers. The lipping, reveting, opening of

glazing, venation etc. shall be provided if spedfin the drawing.

All edges of the door shutters shall be squidre shutters shall be free from twist or wargsr
plane. Both faces of the shutters shall be sandrpdio make smooth even texture.

The shutters shall be tested for -

End immersion test : The test shall be cardetias per IS : 2202 (part-1). There shall bg no

delamination at the end of the test.
Knife test : The face panel when tested in atanace with IS : 1659 shall pass the test.
Glue Adhesion test : The flush door shall l=teté for glue adhesive test in accordance wi

IS

:2202 (Part-1) . The shutters shall be considerduate passed the test if no delamination oqgcurs
in the glue lines in the plywood and if no singkainination more than 80 mm. in lengthl &
more than 3 mm. in depth has occurred in the adgaghle lines between the plywood face and
the style and rail. Delamination at the cornerIdb@lmeasured continuously around the corfner.

Delamination at the knots, knot holes and othemjs=ible wood defects shall not be considg
in assessing the sample.

The tolerance in size of solid core type fldshr shall be as under :
In Normal thickness +1.2 mm. In Normal heightrm.

The thickness of the shutters shall be uniftmaughout, with a permissible variation of
more than 0.8 mm. when measured at any two points,

Aluminium Doors, Windows, Ventilators :
Aluminium alloy used in the manufacture ofreded window sections shall conform to
designation HEA-WP of IS : 733 and also to IS design WVG-WP of IS : 1285. The secti

shall be as specified in the drawing and desige.fahrication shall be done as directed.

The hinges shall be as approved railway drlvass nickel plated or SS 304 of kitch or do

red

Not

S

ma
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or equivalent or cast or extruded Aluminium himgesame type as in window but of larger si

The hinges shall normally be of 100 mm., opkrigrojecting type. Non-projecting type
hinges may also be used, if directed. The handléseodoor shall be of specified design

7e.

of
A

suitable locks for the door, operable either fromtsimle or inside shall be provided. In double

shutter door, the first closing shutter shall hemecealed aluminium alloy powder coated /C
anodized tower bolt at top and bottom.

Rolling Shutters :

Dlor

The rolling shutters shall conform to IS: 628®lling shutters shall be supplied of specitied

type, with accessories. The size of the rollingttelnsi shall be as specified in the drawings.
shutters shall be constructed with interlockingp Is¢ctions formed from cold rolled steel stt
not less than 0.9 mm.. thick and 80 mm. wide, fartters upto 3.5 m. width and not less t
1.25 mm. thick and 80 mm. wide, for shutters 3.5imwidth and above, unless otherw
specified.

Guide channels shall be of mild steel, deepnichl section and roll pressed or built
(fabricated), with jointless construction. The Kmess of the sheet used shall not be less
3.15 mm.

Hood covers shall be made of MS sheets, ssttfan 0.90 mm. thick. For shutters having w
of 3.5 m. and above, the thickness of MS shedhthood cover shall be not less than 1.25

The spring shall be of best quality and dimalnanufactured from tested high tensile spring
wire or strip of adequate strength to balance thaters in all positions. The spring pipe sh

The
ips
nan
se

.up
thar

dth
mm.

Ste
aft

etc. shall be supported on strong MS or malleabler&kets. The brackets shall be fixed on or

under the lintel as specified with hilti or Fischer

The rolling shutters shall be of self rollingto 8 nf. clear area, without ball bearing and uptd
m?. clear area, with ball bearing. If the rolling &ets are of large area, then gear operated
shutters shall be used.

12
type

The locking arrangement shall be providechatiiottom of shutter at both ends. The shutters

shall be opened from outside.

The shutters shall be completed with door enspn shafts, locking arrangements, pul
hooks, handles and other accessories.

Collapsible Steel Gate :

The collapsible steel gate shall be in onwvorleaves and size as per approved drawings

ng

oI ac

specified. The gate shall be fabricated from bastity mild steel channels, flats etc. and eifher

steel pulleys or ball bearings shall be providedeuery double channel, unless othery
specified. The particulars of collapsible gate ldbalas under:

(a) Pickets: These shall be of 20 mm. MS charofeieavy section, unless otherwise shown
drawings. The distance, center to center of pickied be 12 cm. with an opening of 10 cm.

(b) Pivoted MS flats shall be 20 mm. x 6 mm.

(c) Top and bottom guides shall be from tee ariiftan of approved size.

ise

on
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(d) The fittings like stoppers, fixing hold faskscking cleats, brass handles and cast iron gller

shall be of approved design and size.
Welded Steel Wire Fabric :

Welded steel wire fabric for general purpdsale manufactured from cold drawn steel v
"as drawn" or galvanized steel conforming to I1S26 2vith longitudinal and transverse w
securely connected at every intersection by a psoag# electrical resistance welding &
conforming to IS : 4948. It shall be fabricated dintshed in workmanlike manner and shall
free from injurious defects and shall be dust prdbk type of mesh shall be oblong or squar
directed. The mesh sizes and sizes of wire forregamwell as oblong, welded steel wire fa
shall be as directed. The steel wire fabric in fgagkall be in one whole piece, in each pane
far as stock sizes permit.

Expanded Metal Sheets:

The expanded metal sheets shall be free temas fjoints, broken strands, laminations and g
harmful surface defects. Expanded metal steel stedit conform to IS : 412 except that bla
sheets need not be with guaranteed mechanical rpegperhe size of the diamond mesh
expanded metal and dimensions of strands (width taioiness) shall be as specified. T
tolerance on nominal weight of expanded metal shew@ll be of 40%.

Expanded metal in panels shall be in one whielee, in each panel, as far as stock sizes pe
The expanded metal sheets shall be coated witib&iprotective coating to prevent corrosid

Mild Steel Wire (Wire Gauze Jali) :

Mild steel wire may be galvanized, as indidatd! finished steel wire shall be well sawn t@
dimensions, and the size of the wire shall be asifsgd in item. The wire shall be sound, f
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from splits, surface flaw, rough, jagged and imgeriedges and other harmful surface defects

and shall conform to IS : 280.
Plywood :

The plywood for general purpose shall conftBm303.M.R grade(moisture resistant)

Plywood is made by cementing together thin boardsheets of wood into panels. There
always an odd number of layers, 3,5,7,9 ply ete flies are placed so that grain of each lay
at right angles to the grain in the adjacent layer.

The chief advantages of plywood over a sihglard of the same thickness is that, plyw:
offers more uniform strength, along its length avidth and also offers greater resistancs
cracking and splitting with change in moisture eornt

Usually synthetic resins are used for gluptggnolic resins are usually cured in a hot pressh
compresses and simultaneously heats the plies &etiaa plates, which maintain a tempera
of 90°C to 146C and a pressure of 11 to 14 Kgfgron the wood. The time of heating may)
anything from 2 to 60 minutes depending upon thekiiess.

When water glues are used the wood absorbsisb water that the finished plywood must
dried carefully. When synthetic resins are usedadisesive, the finished plywood must
exposed to an atmosphere of controlled humidityt the proper amount of moisture has b
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absorbed.
According to IS : 303, the plywood for gengualpose shall be of the grades namely B\WWR,
WWR and CWR, depending upon the adhesives useboiwding the veneers, and it will pe
further classified into six types namely AA, AB, ABB, BC and CC based on the quality of the
two faces, each face being of three kinds namelg @nd C. After pressing, the finishpd
plywood should be reconditioned to moisture contentiess than 8% and not more than 16%.
Thickness of plywood boards:
Board Thickness Board Thickness Board Thickness ardBorhickness
3 ply 3 mm. 5ply 5mm. 7ply 9mm. 9ply 16 mm
4 mm. 6 mm. 13 mm. 19 mm.
5 mm. 8 mm. 16 mm. 11 ply 19 mm.
6 mm. 9 mm. 9ply 13 mm. 22 mn.
25 mm.
Types of plywood :

Boiling Water Proof (boiling water Proof) Plywood :

The plywood shall be from Kitply, Wonder Wodkhchor Board or equivalent, as approveq
the Engineer-in-charge. It shall conform to IS 07dnd to the relevant Defence and N
specifications.

Plywood shall be made from veneers of harddvimbers and bonded with high quality BV
type Phenol Formaldehyde Synthetic Resin Adhesiek et pressed at high temperature
pressure, and further treated with a fixed type podservative by vacuum-cum-press
impregnation, to produce thin boards or sheetsawfd\panels. There are always an odd nur
of layers. The plies shall be placed, so thatngohieach layer is at right angles to the graithe
adjacent layer.

Plywood shall be waterproof, weather prooflgroof, and highly durable even against strend
vulnerable uses. It shall resist the attack of iesn cockroaches, wood burrowers, fung
mould, rot, decay and other wood destroying ins@atsmarine organisms.

The tensile strength of the plywood shalinfisimum 600 kg/crh and bending strength abo
400 kg/c. The swelling of plywood in water should be almosgligible. Specific gravity g
plywood should be 0.7 to 0.75, having screw anthwiling strength normal to face, atleast !
kg. and 60 kg., respectively.

The moisture content shall be less than 1084dlae plywood shall have high fire resistance
shall be free from any cracks, wraps, split eted, shall have uniform strength all over the pa
surface. It shall be used for marine structureathkr tanning tables, wall paneling, &
underlayment for kitchen and other furniture, sotgd to heat and moisture.

Commercial Ply :
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The plywood shall be from Mafatlal Plywoodilistries Ltd. or equivalent, as approved by
Engineer-in-charge. It shall conform to IS 303.

Plywood shall be made from hard wood timbérsshed with selected species of timb
suitable for veneers and bonded with strictly cullgd and evenly spread adhesives.

It shall be smooth and strong and shall é&e firom warping, cupping and twisting.
Prelaminated - Standard and Veneered :
Decorative Plywood :

It shall be obtained from manufacturermgmsa@ved by the Engineer-in-charge. It shall conféor
relevant IS Code.

Plywood shall be made from hard wood timbénished with selected species of timk
suitable for veneers and bonded with strictly calgd and evenly spread adhesives. It sha
smooth and strong and shall be free from warpingping and twisting.

Decorative Veneers :

Decorative veneered plywood shall be matwfed using veneers of the best quality timl
like Teak, Rosewood, Walnut, Laurel, White Cedat arany others.

They shall be available in flitch form aslivas in lay-on form, in sizes suitable to thenfture
industry. They shall be available either flat oader sliced, varying in thickness from 0.2 m
to 1.5 mm. Lengths shall vary upto 4 m.

Block Boards :

They shall be manufactured from well-seleeted seasoned hardwood timbers, used in s
construction. They shall be usually bonded withaJr®rmaldehyde, however against spe

requirements to make the termite /porer prébienol Formaldehyde bonded boards shall b
used.

They shall be strong, weather and water pradfshall be ideally used for high quality furrt
and exterior applications.

Glass :

All glass shall be of the best quality, fresn specks, bubbles, smokes, veins, air holesets|
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and other defects. The kind of glass to be useltllhas mentioned in the item or specification

or in the special provisions or as shown in deadeawings. Thickness of the glass panels s
be uniform. The specifications for different kirmfgglass shall be as under:

Sheet Glass :

In absence of any specified thickness oglten the item or detailed specifications of ttesri
of work, sheet glass shall be weighing 7.5 Kgfior panes upto 600 mm. x 600 mm.

For panes larger than 600 mm. x 600 mm at@ &0 mm. x 800 mm., the glass weighing
less than 8.75 Kg/Mmshall be used. For bigger panes upto 900 mmOxn@®., glass weighin

shall
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not less than 11.25 Kgfrshall be used.

Sheet glass shall be patent flattened glabsst quality and for glazing and framing purd
shall conform to IS : 1761. Sheet glass of theifpdaolours shall be used, if so shown on
detailed drawings or so specified for importantdogs and for panes with any dimensions ¢
900 mm., plate glass of specified thickness steaiided.

Plate Glass :
When plate glass is specified, it shallRaished patent plate glass' of best quality. dtldrave

se
the
ver

both the surface ground flat and parallel and pelisto obtain clear undisturbed vision and
reflection. The plate glass shall be of thicknmasstioned in the item or as shown in the detailed
drawing or as specified. In absence of any spekctfickness, the thickness of plate glass tp be

supplied shall be 6 mm. and a tolerance of 0.20 siall be admissible.

Obscured Glass :

This type of glass transmits light so thsiow is partially or almost completely obscuredass
shall be plain rolled, figure, ribbed or fluted, favsted, as may be specified or as required.
thickness and type of glass shall be as per detaittawings or as specified or as directed.
Wired Glass :

Glass shall be with wire netting embeddea sieet of plate glass. Electrically welded 13
Georgian square mesh shall be used. Thicknessiss ghall not be less than 6 mm. Wired

shall be of the type and thickness as specified.

Double Glazed units :

The

m.
lass

Double glazed unit shall comprise of twossgs, of appropriate thickness and absolytely

machine-cleaned on both sides, with an air gap2ainin .in-between. The space between
two glasses is kept totally dry, avoiding any cars#ion by sealing the space with elastom
sealant. Thus in all, it is an insulating glass oharound 20mm. thickness.

It shall be suitably used for any kind ofooand Windows, in all areas of work and resider|
It shall be absolutely and clearly transparentipgithe following advantages :
1) Total light penetration, but with dust and heatlation.

2) Noise insulation.
3) 25% saving in electricity due to heat insulatio
4) Crystal clear transparency.

Acrylic Sheets :

Acrylic sheets shall be of thickness as sjgeLtih the item and of specified shape and sizthes
case may be. Panels may flat or curved. It shoaldight in weight. It shall be colourless
coloured or opaque, as specified in the item. Gtdes sheet shall be as transparent as the
optical glass. Its light transmission rate shallabeut 95%. Transparency shall not be affe
for the sheets of larger thickness. It shall beesmely resistant to sunlight, weather and
temperatures.

It shall not show any significant yellowing cinange in physical properties or loss of i
transmission over a longer period of use. The st be impact resistant also, sheets sh
be of such quality that they can be cut, bent aimdgd, as desired. Solution for the joints s
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be used as per the requirement of manufacturer.

Particle Board :

The particle board used for face panels stidlest quality free from any defects. The partjcle

boards shall be made with phenolmaldehyde adheBheeparticle boards shall conform to |
3087 "Specifications for wood particle board fongel purpose”. The size and the thickr
shall be as indicated.

Particle board shall be made completely fraaakivood and shall be bonded with BWP t
Phenol Formaldehyde synthetic resin to give astabng and homogenised panel.

It shall be durable and shall have smoothasarfo as to take any type of surface treatm&at
polishing, painting, laminating or veneers. It el fire resistant, weather resistant, termite
insect resistant. It shall be dimensionally stastieicturally strong and acoustically superior.

It shall be available in all standard sizethasof the plywood.

Particle board may also be available in veneened.fo

Expanded Polystyrene or Framed Styroper Slabs

The expanded polystyrene ceiling boards ded shall be of approved make and shall b
sizes, thickness, finish and colour, as indicatéy shall be of high density and suitable for
as insulating material. The insulating materialldb&like slab of Thermocole etc.

Resin Bonded Fibre Glass :

The resin bonded fibre glass tiles or rollallshe of approved make and shall be of si
thickness and finish, as indicated.

For test of mineral wool thermal insulatioar¥et, IS : 3144 shall be followed.

Insulation wool blanket shall be with the d@ling coverings on one or both sides, as indicat

(1) Bituminised hessain Kraft paper suitable fee un position where moisture has to
excluded.

(2) Hessian cloth or Kraft paper, for keeping dust.

(3) Gl wire netting, suitable for surfaces to tespered over.

Fixtures and Fastenings :

General :

The fixtures and fastenings, that is buttgés, tee and strap hinges, sliding door boliset
bolts, door latch, bath-room latch, handles, déopers, casement window fasteners, case
stays and ventilators catch shall be made of thalp@s specified in the item or its specificatic

They shall be of iron, brass, aluminiumpoahium plated iron, chromium plated brass, coy
oxidised iron, copper oxidised brass or anodiseamithium, as specified.

The fixtures shall be heavy types. The feduand fastenings shall be smooth finished and
be such as will ensure ease of operations.
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The samples of fixtures and fastenings $ieatjot approved by Engineer-in-charge, as reg
its quality and shape before fixing them in positio

Brass and anodised aluminium fixtures asiifengs shall be bright finished.

Holdfasts :

Holdfasts shall be made from mild steel3latcm. length and one of the holdfasts shall e
at right angle and two nos. of 6 mm. diameter haball be made in it for fixing it to the fran
with screws. At the other end, the holdfast shalffdrked and bent at right angles in oppg
directions.

Butt hinges :
Railway standard heavy type butt hinged bealised when so specified.

Tee and strap hinges shall be manufacttwed¥S Sheet.

Siding door bolts (Aldrops) :
The aldrops as specified in the item slealised and shall be got approved.

Tower bolts (Barrel type) :
Tower bolts as specified in the item shalubed and shall be got approved.

Door Latch :
The size of door latch shall be taken asetingth of latch.

Bathroom Latch :
Bathroom latch shall be similar to towelt.bol

Handle :

The size of the handles shall be deternbigele inside grip length of the handles. Handhedl

have a base plate of length 50 mm. more than zleeoithe handle.

Door Stoppers :
Door stoppers shall be either floor doops#o type or door catch types. Floor stopper sleatf
overall size as specified and shall have a rublnion.

Door Catch :
Door catch shall be fixed at a height @fual®00 mm. from the floor level such that one p
the catch is fitted on the inside of the shuttet g other part is fixed in the wall with necegy

ards

be
ne
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t
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wooden plug arrangements for appropriate fixinge ¢atch shall be fixed 20 mm. inside the face

for the door for easy operation of catch.

Wooden Door Stop with Hinges :

Wooden door stop of size 100 mm. x 60 md0 xnm. shall be fixed on the door frame Wiﬂ a

hinge of 75 mm. size and at a height of 900 mmmftbe floor level. The wooden door s
shall be provided with 3 coats of oil paint.

Casement Window Fastener :
Casement window fastener for single leafdewv shutter shall be left or right handed
directed.

Casement Stays (Straight Peg Stay) :

P
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The stays shall be made from a channebsdtving three holes at appropriate positiorhsd
the window can be opened either fully or partiadly,required. Size of the stay shall be 250
to 300 mm., as directed.

Ventilator Catch :
The pattern and shape of the catch shal lapproved.

Pivot :
The base and socket plate shall be magerfimimum 3 mm. thick plate, and projected pi

nm.

ot

shall not be less than 12 mm. in diameter and 12 imfength and shall be firmly riveted to the

base plate, in case of iron pivot and in single@igase plate, in the case of brass pivot.
Paints:

Oil Paints:
Oil paints shall be of the specified colondahade and as approved. The ready mixed [
shall only be used. However, if ready mixed pafrdpecified shade or tint is not available wh
ready mixed paint with approved stainer shall bewadd. In such a case, the Contractor S
ensure that the shade of the paint so allowed kbalhiform.

All the paints shall meet with the followiggneral requirements:
() Paint shall not show excessive setting in estity opened full can and shall easily

aint:
ite
hall

be

redispersed with a paddle to a smooth homogenéatgs $he paint shall show no curdlipg,

levering, caking or colour separation and shafrée from lumps and skins.

(i) The paint as received shall brush easily,spes good levelling properties and show
running or sagging tendencies.

(iii) The paint shall not skin within 48 hoursarthree quarters filled closed container.

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

Ready mixed paint shall be used exactly asived from the manufacturers and genef
according to their instructions and without any adunes, whatsoever.

Enamel Paints :

The enamel paint shall satisfy all genemliirements in specification of oil paints. Enameaihp
shall conform to IS : 2933. It shall be from Neml8erger, Asian Paints or equivalent. It s
offer variety of finishes like Glossy, Semi-glosBgarl lustre and Matt.

It shall be applied either by brush, rolspray. It shall have a covering capacity of 138at.
per coat, depending on the surface to be painteshall be used both on metal and w
surfaces.

It shall have a viscosity of application 6ft® 65 seconds, if brush or rollers are used @ni

40 seconds, if spraying is done. It shall havenhfiasint at above 38 C. The drying time shal

however vary with the ambient temperature and hitynid
Heritage Wall Finish :
It shall be from Bakelite Hylam Ltd. or ecmient, as approved by the Engineer-in-charg

shall conform to relevant IS Codes. It shall bengtes, flakes, granite-flakes and granules
flakes mix.
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It shall be a two component finish. It sh&lleasily applicable using trowels and no specas
and training shall be required for application. Higgle coat application thickness shall be
mm. thick, of colour and texture, as approved lgyEngineer-in-charge. It shall be weather
fade resistant, water and damp resistant, durafalénhmhly washable. It shall be acid and al
resistant, high abrasion resistant, non-toxic drall e capable to taking any shape. It caf
applied on wide variety of surface like cement mQriplywood, plaster board, AC she
Asbestos board, gypsum plaster or any other mesteiteget homogenous layer.

It shall be water thinnable to avoid watamtamination, incombustible and flexible. It shad!

1.5
and
ali
1 be
et,

b

good fire resistant, anti-fungal, good impact tesis having adhesion strength more than 8

kg./cnf. There shall not be any development of hair lireks and no peeling off shall occ
after the maximum drying time of 4 hours and cupegod of 2 days.

Polyurethane Coatings :
It shall be from MRF Durodec or equivalestapproved by the Engineer-in-charge.

It shall be a three-coat application, usidgyuesh, spray or a roller. It shall be availableramiety
of decorative finishes, i.e. in almost all shaded m glossy and matt finishes. It shall offer
following properties :

1) Adhesion to concrete surfaces.

2) Sealing effect against heavy rain.

3) Good water vapour diffusion.

4) Weather resistance, colour stability, glossntdn and chalk resistance.

5) Resistance to disinfectants, chemical, firdiat#on, acid gases, abrasion and wear.

6) Low soil adhesion.

It shall be ideal for concrete, floor topmngn calcium silicate brickwork, glass fibre reirted
concrete, and wood fibre. plaster board, fibre foeaed plasterboard. It shall absorb |

LT,

the

JV

radiation and shall be easily cleaned of radioactientamination. The ultraviolet part of the

solar radiation shall not affect the coating areteébhy shall be long lasting.
Armor Quartz :
It shall be from Jenson & Nicholson or eql@rg as approved by the Engineer-in-charge.

It is used for exterior surfaces and shak @ thick rich opaque matt finish. It shall beilgg
applicable using a flat brush well moistened befase. No special tools or training shall

S
be

required for application. A single coat applicatisnrenough to render a smooth, well prepared

surface, in the colour and texture, approved byghgineer-in-charge. It shall be weather
fade resistant, water and damp resistant, durlildball resist fungi and algae. It can be app
on wide variety of surface like cement mortar, ppd, plaster board, AC sheet, Asbestos bg
gypsum plaster or any other absorbent materiabtdn\gmogenous layer. It shall touch dry wit
20 minutes and covers 20% more area than otheteftered exterior finishes.

It shall be water thinnable, thinned wittt3.0% of water by volume. It shall require no pninpe

On a well prepared surface, it shall be appliedingle coat, after one coat of Robbiacem S
cement paint. On a previously painted surface,tpdimvith oil paints, a base coat of Arn
Quartz, diluted 1:1 with water is applied before fimal coat of Armor Quartz, thinned with 5
10% of water by volume. It shall be formulatedastlifor atleast 10 years.

Acrylic Emulsion :
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It shall be from Nerolac, Asian Paints, Bdrger or equivalent, as approved by the Engirmeq
charge. It shall conform to the relevant IS Codes.

It shall be used on both interiors and extgrion all different types of plaster, wooden ates
stone, brickwork, asbestos cement sheets, hardahthoards, etc. It shall render rich smag
finish and shall provide a tough film that formsuatable protection against all elements.

=
1

oth

It shall be water thinnable. It shall requiee primer. On a well prepared surface, it shall be

applied, after one coat of cement primer, in cage an interior surface and waterproof cen
coating, in case it is an exterior surface. Onva bet highly absorbent surface, a thin coat of
same shall be applied by adding two parts of wagerolume to two parts of Acrylic Emulsic

ent
the
n

by volume. On previously painted surfaces, one obdhe same shall be applied by thinnjng

four parts of the emulsion with one or two partsvater. It shall be applied by brush, roller
spray. It shall have a covering capacity of 25-30itm depending on the surface and shade U
It can be washed to remove the day-to-day diry difte surface has been painted, minimum
month.

Water Bound Distemper :

It shall be from Berger, Nerolac, ICI, AsRaints or equivalent, as approved by the Engimeq
charge. It shall conform to the relevant IS Codes.

It shall be available in dry powder form ahall be prepared by adding preferably warm w

or

sed.

ora

B[-i

hter,

in the manner and proportion, as described by theufacturer. It shall be applied by the

conventional distemper brush to all plastered wea#gings and woodwork. It shall generally 1
require any primer, but if found necessary, a sa@ made by an experienced painter from ¢
soap, warm water and distemper powder shall beeapl shall offer a covering capacity of 1
16 nt per Kg. depending on the surface and shade used.
Cement Paints :

It shall be from Berger, ICI, Asian Paintsequivalent, as approved by the Engineer-in-chair
shall conform to the relevant IS Codes.

It shall be manufactured from selected rarigaw materials and a special cement, so theait
be suitable for both indoors and outdoors. It shall suitably used on concrete renderi
cement/sand renderings, cement/lime/sand rendespestos sheets, fibre boards, brickw

etc. It shall offer matt finish. It shall require primer and shall be water thinnable. It shalkeoff

a covering capacity of 6-8 Trper Kg., depending on the surface and shade Uisethall
preferably not be applied under direct sunligraxtoid patchy effect.

French Polish:
The French polish of required tint and shdd&l 9e prepared with the below mentior
ingredients and other necessary materials.

(i) Denatured spirit of approved quality (ii) Cluas (iii) Pigment.
The French polish so prepared shall conform to343.

Laquar Polish

Laquar polish of ASIAN or TARALAC with thinner ofasne company shall be used. Surface
be polished shall be properly grinned with sandpapd all grains of the wood shall be filled
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sealer coat over that multiple layers of approvanigany's Laquar to be applied up to hot water

resistance.

Wax Polish :

The Wax polish of required tint and shadellsba prepared with the below mentioned

ingredients and other necessary materials.
() 2 parts Bees wax conforming to IS : 1504-186& 1.5 parts boiled linseed oil conforming

to

IS : 75 and 1 part of Turpentine conforming to I&3:and 0.5 part Varnish conforming to IS :

337.

Pure bees wax free paraffin or bees aduttesiall be used. The polish shall be prepared from

mixture of bees wax, linseed oil, turpentine anchish in proportion 2 : 1.5 : 1 : 0.5 by weig
The bees wax and boiled linseed oil shall be heateda slow fire. When the wax is comple
dissolved the mixture shall be cooled till it isfuvarn and turpentine and varnish added to
the required proportions and entire mixture shaiell stirred.

Melamine Polish:
The melamine polish shall be of best quality make such as Asian Paints or equivaler

approved by the Engineer-in-charge. It shall lamdparent or opaque, as specified by
Engineer-in-charge.

t.

ly
it in

t, as
the

It shall give silken, smooth finish. The Mrlae polish shall have shade and shine, eithar [sati

or glossy, as approved by the Engineer-in-chatgdhdll be two component polish consisting
a base and hardener. It shall be capable of pimgesbod from moisture, heat, cold, scratch
stains, cigarette burns etc. It shall have excetiemering capacity. It shall be applicable to

of
es,
all

wooden surface of every shape. It shall be appisag brush or spray gun. It shall require legser

time to dry and there shall be no cracks or peatifigof the polish. There shall not be g
undulation on the finished surface nor cracks aitgo It shall be of any desired shade
approved by the Engineer-in-charge. It shall hawekent colour, shall be free flowing and sk

ny
as
all

have good levelling properties. It shall be duradobel flexible to absorb cracks. It shall have

resistant to scrubs, light rays, heat etc.

Acrylic Wood Polish:

Acrylic wood polish shall be of the best dyedind make such as Nebula Chemicals Pvt. Ltg.

equivalent, as approved by the Engineer-in-chdtgall be made from the best ingredient
give a consistent quality. It shall be water resistheat resistant and scratch resistant.

It shall offer a silky smooth wood finishshall offer any desired shade like rosewood, amber

mahogany, walnut etc. It shall have excellent dagecapacity. It shall be applied to all wood
surfaces, of every shape. It shall give a toughcamdble surface. It shall require lesser tim
dry and shall cover a wider area. On applicatioshall form a layer of acrylic which eliminat
sanding the surface and therefore helps to redweeand labour. It shall not require any spe
equipment to apply.

Marble Chips for Marble Mosaic Terrazzo :
The marble chips shall be of approved qualitg shades. It shall be hard, sound dense

homogenous in texture with crystalline and coarséng. It shall be uniform in colour and fr
from stains, cracks, decay and weathering.

en
P to
5
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47A.6

The size of various colours of marble chipgirgg from the smallest upto 20 mm. shall be Jsed

where the thickness of top wearing layer is 6 mee. S he marble chips of approved quality

hnd

colours only as per grading as decided by the Eegim-charge shall be used for marble mogaic

tiles or works.

The marble chips shall be machines crusheely $hall be free from foreign matter, dust gtc.,

except as above, the chips shall conform to 19421
Flooring Tiles :

Plain Cement Tiles :

The plain cement tiles shall be of generappse type. For these tiles, no pigments are used,

their manufacture. Cement used in the manufacfutesdiles shall be as per IS

The tiles shall be manufactured from a mixtof cement and natural aggregates, using pressur:

process. During the manufacture, the tiles shabuigected to a pressure of not less than

140

Kg/cnt. The proportion of cement to aggregate, in théibgoof the tiles shall be not less thHan
1:3, by weight. The wearing face, though the tdes of plain cement, shall be provided with
stone chips of 1 to 2 mm. size. The proportioneshent to aggregate, in the wearing layer of the

tiles shall be three parts of cement to one pagschby weight. The minimum thickness

wearing layer shall be 3 mm. The colour and textire¢he wearing layer shall be unifofm

of

throughout its face and thickness. On removal frowuld, the tiles shall be kept in mojst
condition, continuously atleast for 7 days and sqghently, if necessary, for such long period, as
would ensure their conformity to requirements of 1237, regarding strength, resistance to Wear

and water absorption.

The wearing face of the tiles shall be pldree from projections, depressions and cracks| and

shall be reasonably parallel to the backing oftilee All angles shall be right angles and
edges shall be sharp and true.

all

The tiles shall generally be square in sheyith, a size of 30 cm. x 30 cm. The thickness ef|th

tiles shall be 25 mm.
Tolerance of length and breadth shall Hemm. Tolerance of thickness shall be + 5 mm.

The tiles shall satisfy the test as regardasverse strength, resistance to wear and
absorption as per IS : 1237.

Testing Standards :

A.

Water Absorption :

Sampling :

6 tiles out of every 3000 tiles are taken foritest
Results :

Absorption permissible, shall be at the most 10%.

Transverse strength test :
Sampling :
12 tiles out of every 3000 tiles are taken fotings

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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Results :
When wet :- 80 Kg/cf
When dry :- 120 Kg/cf

Abrasion test :

Sampling :

6 tiles out of every 3000 tiles are taken foritest
Results :

Average abrasion shall not be more than 3.5 mm.

Plain Coloured Tiles :

These tiles shall have the same specifiatignplain cement tiles, as in 47A above except

tha

they shall have a plain wearing surface, wheregmpnts are used. They shall conform to |S :

1237.

The pigments used for colouring cement siatllexceed 10% by weight of cement used in

the

mix. The pigments, synthetic or otherwise, usedctdouring tiles shall have permanent colpur

and shall not contain materials detrimental to cetec
The colour of the tiles shall be specifiethiaitem or as directed.

Marble Mosaic Tiles :

These tiles have the same specificationsaas gement tiles except for the requirements dtate

below:

The marble mosaic tiles shall conform to I18237. The wearing face of the tiles shall
mechanically ground and filled. The wearing facetitds shall be free from projectior
depressions and cracks and shall be reasonablieptrdhe backing of the tiles. All angles sh
be right angles and all edges shall be sharp aed tr

Chips used in the tiles shall be of the ssaaBize upto 20 mm. size. The minimum thicknes
the wearing layer of tiles shall be 6 mm. For patt& chips required on the wearing face, a
samples with or without their full size photograplas directed shall be presented to
Engineer-in-charge , for approval.

Any particular sample, if found suitable tbal approved by the Engineer-in-charge, or he

be
S,
all

s of
few
the

may

ask for a few more samples to be presented. Thplearshall have to be made by the Contrdctor

till a suitable sample is finally approved for use¢he work. The Contractor shall ensure that
tiles supplied for the work shall be in conformitith the approved sample only, in terms of
dimensions, thickness of the backing layer and wgasurface, materials, ingredients, col
shade, chips distribution, etc. required.

The tiles shall be prepared from cement eomifg to IS or coloured Portland cement, gene
depending upon the colour of tiles to be used alirasted.

Chequered Tiles :
Chequered tiles shall be plain cement tilesnarble mosaic tiles. The former shall have

same specification as per 47A above, and the kst@er marble mosaic tiles as per 47C, ex
as mentioned below:

the
its
Dur

ally

the
cept

MSC 33 of 57




Material Specification - Civil Works

47D.2

47D.3

47D.4

M-47E

47E.1

M-48

48.1

48.2

48.3

48.4

48.5

M-49

49.1

49.2

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.

The tiles shall be of nominal size of 250 mm250 mm. or as specified. The center to cgnter

distance of chequer, shall not be less than 25 amd. not more than 50 mm. The ove
thickness of the tile shall be 22 mm.

rall

The grooves in the chequers shall be unitmohstraight. The depth of the grooves shall ngt be
less than 3 mm. The chequered tiles shall be ptatgured or mosaic, as specified. The

thickness of the upper layer measured from theotdpe chequers shall not be less than 6
The tiles shall be given the first grinding, wittachine, before delivery to site.

Tiles shall conform to IS ; 1237.

Chequered Tiles for Stair Cases :

nm.

The requirements of these tiles shall besdéinee as chequered tiles, as per 47D above, exdept i

the following respects:

(1) The length of a tile including note, shall38) mm.

(2) The minimum thickness shall be 28 mm.

(3) The nosing shall also have the same wearyay ks that at the top.

(4) The nosing edge shall be rounded.

(5) The front portion of the tile, for a minimurngth of 75 mm. from and including the nosi
shall have grooves running parallel to the nosimdja center not exceeding 25 mm. Bey
that the tiles shall have normal chequer pattern.

Rough Kotah Stone :

The kotah stones shall be hard, even, southdegular in shape and generally be uniforn
colour. The colour of the stone shall generallygbeen. Brown coloured stones shall not
allowed for use. The stones shall be without afiy\eins, cracks or flaws.

The size of the stones to be used for floshagl be of size 600 mm. x 600 mm. and or size
mm. X 450 mm., as directed. However, smaller sizéde allowed to be used to the extent
maintaining required pattern. Thickness shall bespgecified.

Tolerance of -30 mm., on accounts of chisessing of edges shall be permitted for lengt
well as breadth. Tolerance in thickness shall bent#8

The edges of the stones shall be truly cbelhd table rubbed with coarse sand before pg
All angles and edges of the stones of shall be sqigare and free from chipping and the sur|
shall be true and plain.

hg,
bnd

N in

be

600
of

ving
face

When machine cut edges are specified, thesedpedges and the edges at joints shajl be

machine cut. The thickness of the exposed machinedges shall be uniform.
Polished Kotah Stone :

Polished kotah stone shall have the same fispdion as Rough kotah stone, except
mentioned below:

as

The stones shall have machine polished suifgben brought on site, the stone shall be sipgle

polished or double polished, depending upon its Baggle polished kotah stone shall h

Ve

single face of the stone polished whereas, doutilshed kotah stone shall have both the faces
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polished. The stones for paving shall generallysingle polished. The stones to be used
dado, skirting, sink, veneering, sills, steps,,atthere machine polishing after the stones

for
are

fixed in situ, is not possible, shall be polishedrenthan once for the desired finish, before

fixing.

When brought at site, the colour of the st be fairly uniform. It shall be ensured thHa
stones to be used in a particular work, shall ifé@grdnuch in shade or tint, from the approv
sample.

Dholpur Stone :

Dholpur sand stone shall be of best qualgyagproved by the Engineer-in-charge. The s
slab shall be without any veins, cracks and flawse stone slab shall be even, sound
durable, regular in shape and of uniform colour.

The size of the slab shall be as specifietthentem or detailed drawing or as approved by

ed

tone
and

the

Engineer-in-charge. The thickness of the stond beads specified in the item of work, with the

permissible tolerance of 2mm.

The stones shall have machine polished suisiben brought on site, the stone shall be ro
single polished or double polished, depending up®ruse and as specified in the item
detailed drawing. The stones for paving shall gahebe single polished. The stones to be
for sills, steps, brackets, coping, facias, bapdkgrs, fabricated railings, jali work etc., whe
machine polishing after the stones are fixed in, $& not possible, shall be double polishe
polished more than once, as required.

All angles and edges of the stone slab skdihle chiselled or polished, as specified in then
of work and all the four edges shall be machineAlitangles and edges of the face of the s
slab shall be true and plane.

The sample of stone shall be got approvedéyEngineer-in-charge, for a particular work.

shall be ensured that the stones to be used irtiaytar work shall not differ much in shade
tint, from the approved sample. No white, blaclanoy other colour spots shall be there. Che
or tiger skinned stones shall not be allowed uadgrcase.

Cobbler Stones (Interlock Pavers) :

Lgh,
or
sed

re
i or

one

or
ctah

Cobbler stones shall be of best quality, gsr@ed by the Engineer-in-charge and shall be

obtained from reliable source. The make will beraped by the Engineer-in-charge and
source of supply shall not be changed without paigproval of the Engineer-in-charge. T
stone shall be without any veins, cracks and flaive cobbler stones shall be even, so
durable and regular in shape and of uniform colour.

The size of the cobbler stone shall be asifsgein the items or detailed drawing or as appd
by the Engineer-in-charge. The thickness of thees&hall be as specified in the item of wq
with permissible tolerance of 2mm.

The stone shall have machine polished surfaeen brought on site the stone shall be si

the
he
ind,

rk,

ngle

polished or double polished, depending upon its ars® as specified in the item or detailed

drawing. The cobbler stones to be used for walkwepadways, parking, floors, docks, rog
public squares etc., where machine polishing #fiefixing of stones, is not possible, the stqg
to be fixed shall be double polished or polishederiban once, as required. All angles and e

fs,
nes
Hges
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of the cobbler stone shall be true and plane.
Marble Slab :

Marble slab shall be white or of any otheiilataée colour and of best quality, as approvedhey
Engineer-in-charge.

Slabs shall be hard, close, uniform and homeames in texture. They shall have even crystalline

grain and shall be free from defects and cracks.sLinface shall be machine polished to an
and perfect plane surface and edges machine wetatd square. The rear face shall be rou
provide key for the mortar.

Marble slabs with natural veins, if selectdthll have to be laid as per the pattern giverhb)
Engineer-in-charge. Size of the slab shall be minmn#50 mm. x 450 mm. and preferably §

bven
hh to

t
00

mm. x 600 mm. However, smaller sizes will be alldwe be used to the extent of maintaining

required pattern.

The slab shall not be thinner than the sgetifiickness, at its thinnest part. A few speciofg
the finished slab to be used, shall be depositaddZontractor in the office, for reference.

Except as above, the marble slabs shall contfoiS : 1130.
Blended Marble tile/slab :

It shall of the best quality like Carara, Melta or equivalent, as approved by the Engineg
charge.

It shall be predominantly a marble tile/slabmposed of 80% to 95% of finest grains of quality

selected marble aggregates, bonded together witto48%o special resins, alongwith palette
colourants. It shall therefore offer a wide ranfieaour compared to natural marble. It shall
manufactured so, that its design goes right thrakghile, insuring lasting designs.

It shall be available in pre-cut, pre-polidhehamfered and grooved upto sizes of 600 mmOx
mm. Sizes upto 2400 mm. x 1200 mm. shall also lppl®d. It shall have indispensal
mechanical strength,

Test Dry Wet

Compressive strength 1340 1317

in Kg/cnt.

Flexural strength 308 453

in Kg/cnt.

Modulus of Rupture 462 453

in Kg/cnt.

It shall offer flexibility, high wear resistancenpact resistance and on testing shall be

of
be

60
e

D

15

kgcm/cm., hardness on the Moh's scale shall be43 abrasive wear index shall be 22 and fotal

water absorption shall be around 0.13%. It shdllbeoeasily affected by the freeze and thay
cycling.

It shall be non-porous and shall be usedlityes of weather. It shall be used for interaad
external surfaces. It shall be easily cut with amrad hand cutting machine, if required and s
be laid in the same manner as natural marble stowéh latexbased glues.

Granite Stone :

/ing

hall
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52.1 Granite shall be of approved colour and qualitshall be got approved by the Engineertin-
charge, prior to procurement. The stone shall bvd, Feven, sound and regular in shape [and
generally uniform in colour. It shall be withoutyasoft veins, cracks or flaws.

52.2 The thickness of the stone shall be as spddifithe item.

52.3 All exposed faces shall be double polishecetmer truly smooth and even reflecting surface.
The exposed edges and corners shall be roundedsoffirected. The exposed edges shall be
machine cut and shall have uniform thickness.

M-53 PVC / Vinyl Flooring :

53.1 PVC sheetst/tiles for PVC/ Vinyl floor coverigpall be of the best quality like Wonderflopr,
Indag or equivalent, as approved by the Engineeharge. It shall be of homogeneous flexible
type, conforming to IS : 3462. The PVC coveringlisheither develop any toxic effect while gut
to use nor shall give off any disagreeable odour.

53.2 Thickness of flexible type covering tiles $he as specified in the description of the iterne|T
flexible type shall be backed with hessain or otlieven fabric. It shall be available in form|of
tiles, size upto 600 mm. x 600 mm. or rolls of M5width, continuous length of 20 m. The
thickness shall be approx. 1.5 to 2 mm. The dinogrdistability shall be 0.3%. The following
tolerance shall be applicable on the nominal dinogissof the rolls or tiles :

(@) Thickness : + 0.15 mm.

(b) Length or Width :

1.300 mm. Square tiles, + 0.20 mm.
3.900 mm. Square tiles, + 0.60 mm
2.600 mm. Square tiles, + 0.40 mm
4 Sheets and roll, +0.10 %

53.3 It shall offer colour fastness to daylighpas the relevant IS : 3462. Allowance for curlifglé
be 0.6 mm. It shall be flexible and shall not breatck or show any signs of failure.

53.4 It shall offer above average resistance td amid diluted acids, alkalies, soaps and detergients
shall have high abrasion resistance. At normal &aipre, it shall develop an indent of 0}15
mm., after one minute and 0.20 mm., after ten remut shall offer insulation resistance as|per
the IS : 2259. It shall have a sound reductionofact 3db for 2 mm. thickness and 2db for 1.5
mm. thickness. It shall have self extinguishing perty and water absorption at ropm
temperature for 24 hrs. shall be 0.1%.

53.5 It shall be available in various designs arall e recommended for floors and walls, in hoes,
institutions, commercial establishments, clinicd hospitals.

53.6 Adhesive :
53.6.1 The adhesive for PVC flooring shall be & type and make recommended by the manufalcture
of PVC sheetsttiles.

M-54 Facing Tiles :
54.1 The facing tiles (burnt clay facing bricksabive free from cracks and nodules and of freelm
They shall be thoroughly burnt and shall have pleewangular faces with parallel sides and
sharp straight right angle faces. The texture effithished surface that will be exposed whep in
place shall conform to an approved sample congisiot less than four stretcher bricks epch

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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representing the texture desired. The facing slesll have a pleasing appearance, suffigient

resistance to penetration by rain and greater ditlyathan common bricks. The tiles sh
conform to IS : 2691.

The standard size of facing brick tiles shalll9 cm. x 9 cm. x 4 cm. The facing brick tilealk
be provided with frog which shall conform to 1ISO7-1976.

The permissible tolerance in dimensions sigecibove shall be as follows :

Size Tolerances for
1st Class Brick 2nd Class Brick
19 cm. + 6 mm. + 10 mm.
9 cm. + 3 mm. + 7 mm.
4 cm. + 1.5 mm + 2 mm.

Al

=

The tolerance for distortion or warpage oéfac edges of individual brick from a plane surface

and from a straight line, respectively, shall béo#ews :

Facing dimensions Permissible tolerance
Max. below 19 cm. Max. 2.5 mm.
- do - above 19 cm. Max. 3.0 mm.

The average compressive strength obtainedsample of five tiles when tested in accordgnce

with the procedure laid in IS : 1077 shall not ésslthan 175 kg/cmThe average compressive

strength of any individual bricks shall be not l¢san 160 Kg/crh

The average water absorption for five brigles tshall not exceed 12% of average weight of

brick before testing. The absorption for each irlial bricks shall not exceed 25%.

The brick tiles when tested in accordance ¥8th 1077, the rate of efflorescence shall no
more than “Slightly effloresced'.

White Glazed Tiles :
The tiles shall be of best quality, as appidwethe Engineer-in-charge . They shall be flat

true to shape. They shall be free from cracks,irgagpots, chipped edges and corners.
glazing shall be of uniform shade.

[ be

an
The

The tiles shall be nominal size of 150 mm58 m., unless otherwise specified. The maxinpum

variation from the stated sizes, other than thektigss of tile shall be +.5 mm. The thicknegs

of tile shall be 6 mm. Except for the above, thestshall conform to IS : 777.
Coloured Glaze Tiles :
They shall be similar to white glazed tilesntioned above, in all respects, except that thaly

be available in variety of colours and shades, frdshnson & Johnson or equivalent,
approved by the Engineer-in-charge.

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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Ceramic Tiles :

Ceramic tiles shall be of 1st quality suciRasnano, Regency, Spartek, Stiles or equivalen
approved by the Engineer-in-charge. They shalijaakely meet the relevant IS

They shall be light weight, with thickness yiag between 6 to 8 mm., depending on

t, as

the

manufacturer. Therefore, they require thinner floedding compared to mosaic/stone floor

ng.

On laying, they require no further polishing makthg floor ready to live in and use. They shall

be suitably used for residences, offices, hotetspitals, auditoriums, restaurants, cant

ns,

commercial complex and such other public placegyTs$hall be extremely strong, break|ng

strength of the tile being 350 Kg/énand flexural strength of 350 Kg/énThey shall offer goo

resistance to abrasion, i.e. can withstand upt® Bpddings. They shall be scratch resistance,
their hardness on the Moh's scale shall be 6.8 Thi&y shall be resistant to all acids and alkalies
except hydrofluoric acid. In addition, they shadl lilacteria free and fire proof, as they are fitgd a

@ 1166C. They shall have very high acoustic damping faatml their specific gravity shall
0.12, making them good insulators. Their resistancthermal shocks shall be upto 10 cyz«
and their co-efficient of linear thermal expansitiall be 9 from ambient temperature to00

They shall be available in various sizes, §"84x8", 8"x12", 12"x12" and 12"x16". They sh
have a size tolerance of0t4% to 0.75%, in length and width an®% in thickness. Allowabl
warpage shall be 8.5%. Allowable squareness wedging shall l&4+to 0.5%. The allowab
straightness of edges shall b®.5% and allowable flathess shall b@.4 to 0.5%. Their wate
absorption rate shall be less than 5%.

Ceramic tile for Industrial purposes, shaileha hardness of 8.6 on the Moh's scale and sh
non-skid, hard wearing, long lasting and acid dkdlieresistant. They shall adequately meet
IS : 4457.

Vitrified Floor Tiles :

Vitrified floor tiles shall be of best qualitike Granamite or equivalent, as approved by
Engineer-in-charge. They shall conform to the ratgVS Codes.

They shall be monolithic and available in sthpmirror-polished and anti-skid finishes, in s
12"x12", 8"x8" and 8"x4". They shall have a sizletance of 40.5%, in length and width and
5% in thickness. Allowable warpage shall b8.2%. Allowable squareness wedging shall

e
les

=

D

e
T

all b
the
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0.5%. Their water absorption rate shall be lesa th&%. They shall offer hard-working and

hard-wearing floors for homes, public buildingsadments and airports. The tiles shall be
ASTM or DIN standards.

They shall be extremely strong, breaking gtterof the tile being 1600 Kg/cm flexural
strength, 200 Kg/cfn and bonding strength of 2500 Kg/crithey shall offer good resistance
abrasion, i.e. greater than 100. They shall bedtrasistance, their hardness on the Moh's
shall be min. 7. They shall be able to resist tlaéishock upto 10 cycles. They shall have a
strength of 2500 Kg/cfnand shall have a density of greater than 2.2 gritkey shall have 0.6
co-efficient of friction for polished/unpolishedrfaces.

Red Mandana Stone :

Red mandana stone shall be of best qualitgppsoved by the Engineer-in-charge. The s

 of

to
scale
ond
0

one

shall be without any veins, cracks and flaws. Tthees shall be even, sound and durable, regular
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in shape and of uniform colour.

The size of the stone shall be as specifigbdantem or detailed drawing or as approved by

the

Engineer-in-charge. The thickness of the stond beads specified in the item of work, with the

permissible tolerance of 2mm.

The stones shall have machine polished suisiben brought on site, the stone shall be ro
single polished or double polished, depending up®ruse and as specified in the item
detailed drawing. The stones for paving shall gahebe single polished.

All angles and edges of the stone shall ke dhiselled or polished, as specified in the itdr
work and all the four edges shall be machine clitadgles and edges of the face of the s
shall be true and plane.

Lgh,
or

N O
one

The sample of stone shall be got approvetid¥ngineer-in-charge . It shall be ensured thegt th

stones to be used shall not differ much in shadeipifrom the approved sample.
Jesalmer Stone :

Jesalmer stone shall be of best quality, poapd by the Engineer-in-charge. The stone sleg
without any veins, cracks and flaws. The stond sleaéven, sound and durable, regular in sk

and of uniform colour.

The size of the shall be as specified in tamior detailed drawing or as approved by

I b
nape

the

Engineer-in-charge. The thickness of the stond beads specified in the item of work, with the

permissible tolerance of 2mm.

The stones shall have machine polished suifsiben brought on site, the stone shall be ro
single polished or double polished, depending up®ruse and as specified in the item
detailed drawing. The stones for paving shall gahelbe single polished.

All angles and edges of the stone shall ke dhiselled or polished, as specified in the itdr
work and all the four edges shall be machine clitadgles and edges of the face of the s
shall be true and plane.

The sample of stone shall be got approvedéyEngineer-in-charge, for a particular work.

shall be ensured that the stones to be used irtiaytar work shall not differ much in shade
tint, from the approved sample. No white, blaclaoy other colour spots shall be there. Che
or tiger skinned stones shall not be allowed uadgrcase.

Shon Tiles :

They shall be of best quality and from manufac like Shon Mosaics or equivalent,
approved by the Engineer-in-charge. They shallaomto the relevant IS

They shall be available in the form of shexst@d on paper for easy fixing. They shall be 1
slippery, non-porous, non-sensitive and non-cornaeiciThey shall offer good resistance

Lgh,
or
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temperature changes, chemical effects, impact esgsyre and surface abrasion. They shall be

weatherproof and 100% fire proof. They shall bétligreight and so suitable for cladding
high rise buildings. They shall be available in &gklection of colours and shall be permane

colour. They shall be stable in form and dimensidrey shall be anti-static and easy to clean.
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61.1

61.2

61.3

M-62

62.1

62.2

62.3

M-63

M-63A

63A.1

63A.2

M-63B

63B.1
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Sintered Tiles :

Sintered unglazed tiles shall be of the beatity from Kera or equivalent, as approved by
Engineer-in-charge. It shall adequately meet theddb7 specification.

It shall be available in 7 mm., 12 mm. anch#@. thickness and shall be used in domestic
industrial applications. It shall be available aavy duty and acid resistant tiles, as per indai
requirement.

It shall have a very high load bearing cagauitth cold crushing strength as 1500 Kgfcend
shall withstand a load of 3000 Kg/énin the compression strength test. The tiles dfefie

the

and

extremely low porosity, because of their monolithazly structure. The water absorption shall be

less than 1% and the tiles shall remain free afistdue to lubricants, oils, grease etc. The
shall be non-glazed and anti-skid, having a maisti. They shall be available in special rib
surface, also. The tiles shall be tough, have sigface hardness, 9 on the Moh's scale and
offer extremely high resistance to wear and abmasitiey offer good resistance to acids
when tested, the loss of weight shall be aroun&%.2

Rubber Floorings :

It shall be of the best quality such as Horaquivalent, as approved by the Engineer-in-eh:
It shall conform to the relevant IS specifications.

It shall be available in 6 different colourghaspecial colours supplied on minimum order an

iles
ped
shal
And

g

of

square and round pattern. It shall have a thickaE&5 mm., 3 mm., 3.5 mm. and 4 mm. @and

sizes of 600 mm. x 600 mm. It shall be able to stéhd the heaviest traffic and shall h
exceptional abrasion resistance, chemical resistaflame resistance and cigarette b
resistance. It shall have good load bearing capaotund deadening characteristics and anti
surface. It shall be easy to clean and maintain.

It shall be successfully used in Hospitalgpéits, Computer rooms, Hotels and Restaur
Laboratories, Office and Shopping complexes, LBisses, Cinema halls and Residences.

Admixtures for Tile/Stone Cladding :
Waterproof Adhesive :

Waterproof adhesive, shall be of best quadibhd from manufacturer like Feb Roffe
equivalent, as approved by the Engineer-in-charge. prior approval for the source shall
taken from the Engineer-in-charge. It shall confdmthe relevant IS Code. It shall be
powdered state, complying with BS : 5980 Type 3asslAA and BS : 5385 Part 1. It sh
comprise of selected Portland cements, gradedasahdynthetic additives.

It is useful for permanent adhesion of cecaties, stone and marble cladding to surfaces
may be subjected to extreme weather conditiorshall provide good tensile adhesion and s
adhesive strength, after application, in thick/th@tyer beneath the tile/stone cladding.
application and coverage shall be as specifiethdyrtanufacturer.

Rainbow Tile Mate :

Rainbow tile mate, shall be of best qualitg rom manufacturer like Feb Roffe or equivals
as approved by the Engineer-in-charge. The pppraval for the source shall be taken from

Qve
urn
-slip

ANts,

or
be
in

all

that
hear
Its

bnt,
the

MSC 41 of 57




Material Specification - Civil Works

63B.2

63B.3

M-64

64.1

64.2

64.3

M-65

65.1

65.2

65.3

65.4

Engineer-in-charge. It shall conform to the reléu&iCode.

It shall be a special high grade compounuapdtated with organic additives and special bleh
high grade cement filling compound. It shall beilade in various colours to match all types
glazed/ceramic tile. The organic colouring pigmewlgled in the compound shall not fade ¢
the period of time.

There shall be close adhesion of particteéncompound which imparts water-resistant qual
to the compound and allows to render the jointsnpeently water-tight, i.e. no seepage ang
cracking of joints. It shall have strong bondingperty so that the joint in the tiling shall ne
wear out.

Selected Earth :
The selected earth shall be that obtained &wrtavated material or shall have to brought f
outside, as indicated in the item. If item doesindicate anything, the selected earth shall |

to be brought from outside.

The selected earth shall be good yellow sull shall be got approved from the Engineef

charge. In no case, Black cotton soil or similgpamsive and shrinkable soil shall be used.

shall be clean and free from all rubbish and pab&hmaterials, stones, or brick bats. The ¢
shall be broken to a size of 50 mm. or less. Cotdrashall make his own arrangement, at
own cost, for land for borrowing selected earthe ®taking of the material shall be done
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directed by Engineer-in-charge, in such a way asminterfere with any constructional activities

and in proper stacks.

When excavated material is to be used, omdgeteel stuff got approved from the Engineerti

charge shall be used. It shall be stacked sepamtel shall comply with all requirements
selected earth mentioned above.

Barbed Wire :

The barbed wire shall be of galvanised stedliashall generally conform to IS : 278. T

n_
of

he
or

barbed wire shall be of type-I, whose nominal dieaméor line wire, shall be 2.5 mm. and
point wire, shall be 2.24 mm. The nominal distabetveen two barbs shall be 75 mm., un

€SS

otherwise specified in the item. The barbed wiralldbe formed by twisting together two line
wires, one of them containing the barbs. The sizm® and point wires and barbs spacing shall
be as specified above. The permissible deviatiom fhe nominal diameter of the line wire and

point wire shall not exceed + 0.08 mm.

The barbs shall carry four points and shafbbmed by twisting two point wires, each two tyms
lightly round one line wire, making altogether fmamplete turns. The barbs shall be so finighed
that the four points are set and locked at riglgteato each other. The barbs shall have a lgngth

of not less than 13 mm. and not more than 18 mra.plints shall be sharp and cut at an
not greater than 3®f the axis of the wire, forming the barbs.

The line and point wires shall be of circection, free from scale and other defects and Isé&
uniformly galvanised. The line wire shall be in tionous length and shall not contend any W
other than those in the rod before it is drawn. distance between two successive splices
not less than 15 m.

The length per 100 Kg. of barbed wire, IS tyshall be as under :
Nominal 1000 m.

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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66.6

M-67

M-67A

67A.1

67A.2

67A.3
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Minimum 934 m.
Maximum 1066 m.

PVC Waterstops :
The PVC waterstop shall be of approved makapproved by the Engineer-in-charge.

It shall have optimum resilience, high eldisti& stretch strength ,immune to corrosic
excellent weather resistance. They shall be matwé&t to safeguard against hydrost
pressure, water seepage, expansion or contradtiomts and to take care of any deflection
displacement arising due to change in temperatursetilement of foundation to eliming
danger of cracks.

They shall be effective in tropical climateving high mechanical strength, good ageing, lof
life, shall be unaffected by acids, alkalies, metalts and other chemicals. It shall not
hazardous and shall have fire retardant propettieshall absorb less water than rubber, S
work as water tight seal but shall allow safe pgesa seepage water and shall withstand
hydrostatic pressure. It shall be easily welded eand be installed easily, having high ten
strength and shall be capable of bearing heavyksharising due to turbines, earthquakes, fl
etc.

It shall withstand a minimum hydrostatic pteesof 30 m. high column of water.

The selection criteria of waterstop dependsupe hydrostatic pressure, however the folloy

points should be kept in mind :

1) Where substantial expansion/contraction oftotakes place, Dumb Bell type shall be u
2) Where a firm grip in concrete is desiredy&ed types should be used.

3) The overall width of the waterstop should Ib@tgreater than the thickness of concrete.

4) The distance from the face of the concretthéowaterstop must not be less than half

width of the waterstop.

5) The width of the waterstop must be atleasin@g the largest aggregate used for satisfa

compaction.

The prior approval of selected size and tyjpeaierstop shall be taken from the Engineer
charge, before use.

Admixtures for Mass Concrete and Mortar :

Joint Sealant :

The sealant shall be of best quality and frm@nufacturer like CICO, MC-BAUCHEMIg
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PIDILITE, HMP or equivalent, as approved by the iBegr-in-charge. The prior approval for the

source shall be taken from the Engineer-in-chdrghall conform to the relevant IS Code.

It shall be a two component polysulphide rerjbint sealant, based on a low molecular we
polymer. It should not contain chlorides or otherasive substances.

ight

It shall be used for sealing joints in watetaining structures, roofs, external walls, clad
floors, partitions, ceilings etc. It shall have elkent property to adhere most of build
materials like Aluminium, Stainless Steel, Glassn€ete, Marble, Stone, Brick, Masor
block, Plaster, Ceramic and quarry tiles, Timber €e modulus of elasticity of the sealant s
be less than 0.16 MPal98% at 100% elongation. The shore "A" hardneshefttalant shall i
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22+3 @ 25C. The operating temperature range for the sealzait be -25C to 800C. The
permanent dynamic movement capability of the sealaall be 25%. The tensile strength of the

sealant shall not be less than 0.4 MPa. The optimigth/depth ratio shall be 2:1. The Sp.gr| of
the sealant shall be 1.6 kg/lit. The sealant shbeldapable to resist attack of water, sunlight,
oxidation, corrosive fumes, oils, petrol, dilutedids and alkalies, salt spray, aliphatic and
aromatic solvents and shall not contain tar ombitwus ingredients.

67A.4 It shall posses the properties like 550% gddion at break, non-toxicity when fully cured, |no
staining and shrinkage less than 1%. The traffecabiength shall be achieved within 24 hqurs
and full at 7 days (at 2& & 250% RH). It shall possess excellent coveragEacity and mor
strength at low dry temperatures.

D

M-67B  Abrasion Resistant Industrial Flooring Aggrecate:

67B.1 The flooring aggregate, shall be of bestityuahd from manufacturer like CICO or equivalgnt,
as approved by the Engineer-in-charge. The pgpraval for the source shall be taken from(the
Engineer-in-charge. It shall conform to the reléu&iCode.

67B.2 The flooring aggregate shall be a factorycgssed and specially graded non-oxidising, non-
magnetic and chemically inert metallic flooring eggate, free from oil and grease.

67B.3 It shall be used as a surface hardener toretenfloors. It is recommended for Factory flogrs,
Warehouses, Hangers, Car parks and such othesy, ardgected to heavy vehicular traffic| It
shall also be used on open and continuously wéicas. The flooring aggregate shall build in
wear resistance and shall produce high abrasiaestaesfloor surface. It shall impart extreqme
surface density and shall offer resistance to il water penetration. It shall provide a npn-
rusting floor surface which is easy to maintain.

67B.4 It shall be used with cement in the ratiopasthe manufacturer's instructions and spreadeye
on the surface to be treated, at the rate depermudirthe type of floor. The flooring aggregate
shall be spread when the surface of the concrete i still fresh, i.e. as soon as the surface
water has evaporated and then trawled, in stagésing about an uniform and smooth finish.

M-67C  Concrete Hardener and Dustproofer :

67C.1 The Concrete hardener and dustproofer, blealbf best quality and from manufacturer ljke
CICO or equivalent, as approved by the Engine@hirge. The prior approval for the source
shall be taken from the Engineer-in-charge. Itistmiform to the relevant IS Code.

67C.2 It shall have a specific gravity of 1.18 ahdll be applied on concrete floors, at the ratglehs
25 lit.s per 100 fh per coat. A total of three coats shall be appl@dpermanently hardengd
concrete floor, with increased abrasion resistancegased surface density, increased resisfance
to chemical attack and to eliminate dust accunmanatDrying time of 4-6 hours for each coat
shall be allowed before the floor is put to usdsoapplied with another coat of the prodyct.
Precautions shall be taken while using the prodaciyvoid contact with eyes and open wounds
and to work in good ventilation. After applicatidhe affected parts shall be washed copiously. It
shall not be stored for a period of more than 2thmbefore use.

M-67D  Water Repellent Coating :

67D.1 The Water repellent coating, shall be of lpsility and from manufacturer like CICO |or
equivalent, as approved by the Engineer-in-charge. prior approval for the source shall|be

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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67D.2

67D.3

M-67E

67E.1

67E.2

M-67F

67F.1

67F.2

M-67G

67G.1

67G.2

taken from the Engineer-in-charge. It shall conféorthe relevant IS Code.

Water repellent coatings for exterior expaaatces shall be acrylic resin based, havingshiF

point of approx. 48 and specific gravity of 0.95.

It shall be suitably used for concrete, hrisfone and plastered surfaces preventing moi
penetration and thus any damage to the interipshdll be quick acting, long lasting, invisil

Sture
le

i.e. colourless so as to maintain the original golof the surface treated. It shall impart sealing

characteristics so that the treated surface becetagsand dust free. The coating itself shall
darken or turn yellow with age.

Accelerating, Water Reducing Admixture and Pasticiser :

The Accelerating, Water reducing admixturé plasticiser, shall be of best quality and fr
manufacturer like CICO or equivalent, as approvedtlie Engineer-in-charge. The pr
approval for the source shall be taken from their&®g-in-charge. It shall conform to t
relevant IS Code.

It shall be in liquid state with a specifrengity of 1.30 and complying with ASTM C-494 Ty,
E, IS : 9103 & IS : 2645. It shall accelerate tagisg and hardening of the concrete mix, the
achieving higher early age strength. It shall redtiee water content of the concrete with
affecting its workability. It is useful for pre-dgsre-stressed works, structural concrete wa
floors, roads, runways, paving etc. It shall beduetethe rate instructed by the manufacturer,

not

or
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cement, depending on the amount of acceleratidramfening required. It should be compatible

to all types of cement.
Retarding, Water Reducing Admixture and Plasiciser :

The Retarding, water reducing admixture aladtipiser, shall be of best quality and fr
manufacturer like CICO, Feb Roffe or equivalentapproved by the Engineer-in-charge. ]
prior approval for the source shall be taken from Engineer-in-charge. It shall conform to
relevant IS Code.

It shall be in liquid state with a specifraxgty of 1.22 and complying with ASTM C-494 Typeg
& D, IS : 9103, CRD-C87 Type B & D, BS 5075 Partitishall be added to the concrete 1

DM
he
the

B
Nix

during the mixing process, at the same time asaider or the aggregates. No extension of

normal mixing time is necessary. It shall exterelplriod of time as to placing the concrete
compacting, i.e. delay the initial and final segtiime. It shall help to spread the heat
hydration over a longer period of time. It shailega highly workable concrete with a low W
ratio. It shall be used at the rate instructedhgyrhanufacturer, with cement, depending on
amount of acceleration of hardening required. diusth be compatible to all types of cement.

Water & Weather Proof Compound :

The water & weather proof integral cement iatime shall be of best quality and frg
manufacturer like Feb Roffe's Roff Hyseal, Roff togf, Algiproof or equivalent, as approv
by the Engineer-in-charge. The prior approval lfier source shall be taken from the Enginee
charge. It shall conform to the relevant IS Code.

It shall be used as an excellent cement ddraiin all types of concrete/plaster mortars, pogn
mortars, masonry works, guniting works and presgtoating works. It shall improve resistar
of concrete surfaces to weathering and chemicatlattit shall be non-toxic so as to use

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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67G.3

M-67F

67F.1

67F.2

M-68

68.1

68.2

68.3

M-69

69.1

69.2

69.3

M-70

waterproofing water tanks, reservoirs, bio-gas téedking ceiling, basements, tunnels, lift wi¢
etc.

It shall be mixed to concrete or plaster axpsvhile mixing. First, water is added and theas
admixture, at the rate instructed by the manufactior use of the admixture, precaution s
be taken to use clean materials for preparationartar.

Plaster Admixture :
An admixture which gives the plaster workghidurability and quality at an economical r

shall be of best quality from manufacturer like Raddfe (product name - Roff plaster master
equivalent, as approved by the Engineer-in-chdirgball comply to the relevant IS Codes.

It shall keep the plastering mortar plastica longer time, giving higher strength on prolesp

curing. It shall provide cohesiveness, workabiltyd eliminate efflorescence. It shall red
shrinkage, cracking and crazing to the minimum.

Asbestos Septic Tank :

It shall be from Everest or equivalent, asreygd by the Engineer-in-charge. It shall be

blls
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hall

hte

or
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required size as shown in detailed drawing or asspecified in the item. It shall be of single

piece in width and length but if required to maticl specified size in depth, not more than

compartments shall be allowed (which includes tag lBottom pieces and extension pieces
shall be made from finest raw materials.

It shall be free from any joints in side walisttom piece, top cover and baffle walls. It Ebal
of two compartments separated by a baffle wall ioazontal section. No leakage should
there from joints between pieces, depth wise. Tdewalls shall be capable of withstanding
earth pressure and the top cover shall be designealry the traffic load and surface cover
load.

It shall be air tight and designed to disirdeg) the sewage by bacterial action in absenc

our
) It

be
the
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oxygen gas. It shall contain two inlets (one fogular connection and other for alternative

connection) and one outlet. The inlet shall beGfi tnm. dia. and the outlet shall be of 75 n
dia. All such connection shall be leakproof. Regdanaterials shall not be used.

Asbestos Cement Building Boards:

Asbestos Cement boards shall be from Everestjavalent, as approved by the Enginee
charge. It shall be made from blend of high qual#pestos mineral fibre and cement. It s
conform to IS : 2098, amended 1981.

It shall be light weight, easily workable wgiardinary carpentry tools and it shall be str
enough, so as not to be broken or chipped durindlimg. It shall be durable, flexible, free fra
rot, rust and shall be termite proof, imperviousvieather. It shall not sag, wrap, swell or cr
and also satisfy the fireproof requirements. Thegrttal conductivity value k' shall be @ 0.2
kcal/hr.nfC. It shall have adequate properties of acoustiesing absorption co-efficiel
between 0.01 to 0.14 and noise resistance coeefti@ 0.03.

It shall be easily jointed using open or Ipitit. Its surface shall be easily painted. It kbal of

uniform thickness, as specified in detailed drawiagas approved by the Engineer-in-chargs.

Expanded Polystyrene :

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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70.2

70.3

70.4

M-71

71.1

71.2

71.3

71.4

M-72

72.1

712.2

The Expanded Polystyrene shall be from Theotep€ooline or equivalent, as approved by,
Engineer-in-charge.

It shall be processed from styropor expandpblgstyrene beads. It shall have lower ther
conductivity, excellent shock absorption, bettecchamical strength and high resistance to
moisture. It shall possess good acoustic propediesv white appearance, and lightness. It §
easily be cut to any shape, size and can be fiyexhip mechanical means or adhesives. It ¢
be painted easily.

It shall have high, dynamic load bearing ciypaexcellent resistance to water vapour.
density of Polystyrene shall be 20-25 k§iniaving thermal conductivity value 0.025 Kca

m°C. The service temperature range shall be®C56 +80°C. When soaked in water for 7 days,

it shall not absorb water more than 2% by volunte Go-efficient of resistance to water vap,
diffusion shall be 40 to 100.

The compressive strength at 10% deformatidncamss breaking strength shall not be less
1.0 kg/cnt and 1.6 kg/c respectively. It shall have resistance to soajesching agents
dilute acids, alkalies, silicone oil, fresh & seat@r, alcohol, liquid paraffin, petroleum jelly etg

Phenotherm :

the
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Phenotherm shall be from Bakelite Hylam onejant, as approved by the Engineer-in-charge.

It shall conform to BS : 4370 and BS : 3927, whereapplicable.

It shall have superior fire resistance andnlaéconductivity. There shall be no deterioratidy

\

K value on ageing, no emission of toxic fumes ireaent of fire. It shall have good adhesion to

facings and there shall be no shrinkage. It slmifam to the highest fire rating, Class I
surface spread of flame, Class "P' for ignitabdityl Class "O' for building regulations.

It shall not be flammable and shall retainsitgpe, during and after fire. It shall gene
negligible smoke, so the obscuration shall reme&s than 5% and shall emit non-toxic fur
during fire. It shall have K value less than 0.0déal/hr n’C and the working range
temperature shall be -196 to +13¢°C. It shall easily be used on LSHS, fuel oil, lovessure
steam and hot water lines for containers.

It shall have the closed cell content notieas 90% to result in very low water absorpticen
low water vapour transmission and reduce condemsdtishall be unaffected by most arom

for
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and aliphatic solvents. It shall be odourless, calour absorbent. It shall not attract

rodents/insects, resist fungal and bacterial gromibst organic solvents and chemicals. It S
be anti-corrosive, non-abrasive and hydrophobishdll possess good acoustical properties
electrical insulation. The density of the Phenathehall be 40-50 kg/fn

Ex-foliated Vermiculite :

The Vermiculite shall be from Bharat Heat lasnog & Refractory Industries or equivalent,
approved by the Engineer-in-charge.

It shall be hydrated laminar natural minembihg, Aluminium-Iron, Magnesium Silicates
content and shall consist of thin flat flakes, eamihg innumerable microscopic voids and lay
It shall have physical properties like chemicalriness, light weight, fire and rot proofne|
porosity, non-abrasive nature, flakiness etc.

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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It shall have sintering temperature and mepioint about 2300 and 2408F, respectively. Th

D

specific heat and specific gravity of minerals Elw@ 0.2 and 2.6, respectively. The mingral

should possess pH value of 7.0 and cation excheatge90 to 100 milli equivalent per 1
grams. The thermal conductivity K shall be 0.435B4u.

The mineral should be incombustible and capablvithstand temperature upto 12000 give
effective insulation. It shall be insoluble andrint organic solvents having cold crush

DO

ng

strength atleast 250 Psi. The air contraction atirmam service temperature shall be less than

1%.

Cement Concrete Hollow Blocks :

Hollow concrete blocks shall be of size suwt they can be bonded with brick masonry, if
necessary. The blocks are generally referred by tleeninal sizes which include the block gnd

an allowance for joints. The nominal sizes are
a) 39 x 30 x 19 cm.
b) 39 x 20 x 19 cm.
c) 39 x 10 x 19 cm.

The block shall have one or more large holes witiea which either pass through the block
do not effectively pass through (in case of closadty) and shall have the total solid mate

between 50 to 75% of the total volume of the blazkculated from the overall dimensions
case of solid blocks, the solid material shall betless than 75% of the total volume of
block.

The shell thickness of the blocks shall beess than 65 mm., in any part, however basede
strength requirements, the thickness can be vaaedeen 20 mm. to 50 mm., as follows :

Nominal block face Shell thickness Web thickness
width. minimum. minimum.

100 or less 25 25

Over 100 to 150 25 25

Over 150t0 200 30 25

Over 200 35 30

All the above dimensions are in mm.
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The volume of concrete shall not be less hainthe gross volume of the block. The total width

of the cavities shall not be less than 2/3rd ofdterall thickness of the block. The maxim
variation in the length of the blocks shall notrbere than +5 mm. and maximum variation
height and width shall not be more thaB fmm.

Hollow blocks are manufactured by special nmsh Casting is done in a single operat
Concrete shall be thoroughly compacted in the nsowlith blunt end steel rods or vibrators
by using vibrating tables. Ordinary concrete mix:4.of very low water/cement ratio is used i
shall be mixed as described in the section no. @& @lain and reinforced concrete. Additives

n
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admixtures shall be used such as a) Acceleratiatgrweducing and air-entraining admixtures,

b) Water-proofing agents, etc. High compressivengfth and very dry consistency enable
remove the blocks for curing, immediately afterticas In case of manual compaction,
mixture shall be placed into the mould, in layefsabout 50 to 75 mm. and each laye
thoroughly tamped until the whole mould is fillepl @and struck off level with a trowel. In case
mechanical compaction, the mould shall be filled tapoverflow, vibrated or mechanica
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tamped and struck off level. Steel wire may be atdbd in each block while casting. Ra
hardening cement may be used. After demouldingplibeks shall be protected untill they 3

Did
Are

sufficiently hardened to permit handling withoutw®ge. The blocks shall be thoroughly cured

for atleast 14 days and shall be dried out forriogeof 4 weeks, before placing. They shall
stacked with voids horizontal to facilitate thorbygassage of air. The blocks shall be allowe
complete their initial shrinkage before placing.té/absorption shall not be more than 109
mass.

Hollow blocks have better thermal propertigsnt solid blocks. Further hollow blocks mé
from light weight concrete have still better ingida against heat. They shall conform to
following three grades:

Grade A - They shall be used as load bearing @amitl shall have a min. block density of 1
Kg/m®. They shall possess min. average compressivegttrer 35, 45, 55 and 70 Kg/ém
respectively, for its sub-category, at 28 days.

Grade B - They shall be used as load bearing anitisshall have block density less than 1
Kg/m®. but not less than 1000 KginiThey shall possess min. average compressivegttrefi
20, 30 and 50 Kg/cfrespectively, for its sub-category, at 28 days.

Grade C - They shall be used as non-load beanitg and shall have block density less t
1500 Kg/ni. but not less than 1000 KgimThey shall possess min. average compre
strength of 15 Kg/cf at 28 days.
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Grade D - Solid Concrete Blocks - They shall beduss load bearing units and shall have bjock

density not less than 1800 Kg/nThey shall possess min. average compressiveggtref 40
and 50 Kg/crh respectively, for its sub-category, at 28 days.

They shall have a variety of surface textumeging from very fine close texture to a coarseng

texture, by proper selection, grading and propoimig of the aggregates. Further the texture {
be developed by treating the surface while thesuamié still green. Colour shall be rendereq
adding non-fading mineral pigments.

Well made units shall not require plastecase of unimportant buildings. Two or three coét
cement paint shall be sufficient to render the mpstesistant to rain water. However, if plas
is intended, the unit shall have a sufficientlygiouwsurface to afford good key to the plas
Water-proofing admixtures shall be used in thetptas

Silicone paint :

It shall be of the best quality, like Hydrdse&iliconate Epoxy or equivalent, as approvedHay
Engineer-in-charge. It shall conform to the reléu&nCodes.

It shall be prepared by mixing Silicone anagp It shall be applied on dry as well as da
surfaces. It shall be non-toxic and odourless,hsdl e suitable for drinking water structu
also. It shall render the surface impervious toewand shall prevent water penetration. It it
shall penetrate into the structure and shall fostrang film on the pores of the structure surf
making the surface water-tight, non-toxic and enosiee.

It shall be water thinnable. Before use, teléner of the Siliconate Epoxy shall be mixed
resin and thinned with water, in the proportionsatided by the manufacturer. It shall be app
with a suitable spray gun with a fine nozzle. Areddap of 25 to 30 cm. shall be preferred
shall be semitransparent but on drying it shalbb&e transparent.
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Curved Corrugated Asbestos Cement Sheets :

It shall be of the best quality such as Evesesquivalent, as approved by the Engineef-in-

charge. It shall conform to the relevant IS speatfons.

It shall be available in nominal thicknesahm. with an overall width of 2050 mm. and laid
width of 876 mm. It shall be available in standedgths of 2743 mm. and 3048 mm. It shall

have a nominal radius of 2743 mm.

It shall provide an arch roofing system ofahhihe semi-circular arch shall be the most stdib

e.

shall provide a self-supporting roof constructiowl @hall be used for wide varieties of structyres

for agricultural, industrial and domestic uses,agas and for temporary site offices and
storage of implements. It shall be easily erectédout any need of expertise and as tempad
sheds without any foundation requirements.

Red Mud Plastic (RMP) Sheet :

RMP sheet shall be of Regal, Elephant, Ritequivalent, as approved by the Enginee
charge.

for
rary

-in-

It shall not be hazardous to health. It shalle minimum thickness of 1.0 mm. and minimum

tensile strength of 400 kg/émlt shall have high impact strength and it shait he easily
breakable.

The roofing sheets shall withstand the effaftsun, wind, rain, snow, large temperature

variations without any loss of smoothness anddudtishall be smoothly & attractively finished

and opaque in nature. It should be extremely flexibo as to be bent at any angle with
cracking, stretching or becoming soft.

It shall be durable, free from any cracks aachite & termite proof. It shall be very light
weight, @ 2.5 kg/m It shall be easily handled and installed. It khat break during cutting g
drilling.

The roofing sheet shall have good thermallatism and shall be resistant to heat, acid
alkali. It shall be of uniform colour, as approusdthe Engineer-in-charge.

Polyethylene Sheets :

Polyethylene sheet shall be from Profeel, Rashjpr equivalent, as approved by the Engin
in-charge.

It shall be produced by using a continuougyatimchemical process, at constant pressure
temperature. The Polyethylene sheets should bewglght, soft, smooth and flexible, whi
can be easily handled and laid. It shall be 100%&em@oof, acid proof, alkali proof, fire resista
and fully opaque.

It shall be resistant to fungus, moth, toxdses and agents having affinity to water. It Shale
excellent bonding strength and thermal conductisfitsl be 0.023 kcal/m $€. It shall conform]
to IS : 5913 and IS : 3792, wherever applicableshill prevent corrosion, chemical acti
leakage, seepage, pollution.
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Aluminum Corrugated Building Sheets :

It shall be of the best quality and from reputhanufacturer like Indal or equivalent, as apga
by the Engineer-in-charge. It shall conform to 18254, in all respects. The aluminium allg
used in the manufacture of the sheets shall confoi® : 737.

The sheets shall be light in weight, havimgasity of about 2.70 gms/énDue to the formatio
of a thin transparent hard film of inert aluminiwowide, on the surface of the sheet, it s
possess high corrosion resistance. The sheets tshalbn-fragile and shall be exceptions
durable. As aluminium reflects a high proportiortla# radiant heat, the sheets provide exce

Vv
DYS

A
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llent

insulation when used for cladding/roofing. The steball be non-combustible, non-flammable

and non-sparking. As aluminium is elastic, the theball offer high resistance to denting

shall be shatter-proof. Co-efficient of linear emgian of aluminium is 0.000024 p&€ and
therefore the lateral expansion of the sheets bleateadily accommodated in the corrugati
The sheets shall offer no health hazard and skabthlly hygienic.

It shall be available in trapezoidal and radhdorrugations and shall be extensively usec
various Industrial buildings, Warehouses, Airctadingers, Power plants, Storage sheds, £
houses etc. It shall be innovatively used as imtgrartitions, wall panels, flase ceiling etc.

Fiber glass Translucent Roofing :

It shall be of the best quality such as Glagsoll or equivalent, as approved by thg
Engineer-in- charge. It shall conform to BSS : 414

It shall be a combination of glass fibre matl golyester resin, suitably modified to re
ultraviolet degradation. It shall disperse lights;aallowing uniform diffused light penetration
shall absorb the heat rays and so helps to sasti@ty. It shall be available in (1) Clear grad
where light transmission shall be 87% to 90%. @)dNatural white/green/blue/yellow/req
where light transmission shall be 60% to 70%. #lishe available in lengths of 1.5 m. to 3

The width shall be equivalent to that of asbestdgémised and aluminium corrugated sheets.

shall have a thickness of 1.2 mm., with a tolerasfce0.2 mm.

It shall have a coefficient of linear expansih .000012 pefC. Its heat distortation temperat
shall be approximately 75 C. It shall have thernaiductivity of 0.22 Kcal/mfiC. It shall have
an impact strength of 14.5 Ft, hardness of 40 B&@ol and Brinell 26. It shall have a tens

strength of 600 - 800 Kg/cmand compressive strength of 1200 - 1400 K§/&@m soaking fof

24 hrs., at 28C, its water absorption shall be 0.24%. It shallehaffective resistance to mq
chemicals except strong acids.

It shall be suitably used for industrial aedidential roof coverings, where light transmissg

hnd
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desired. It shall also be used to cover swimmirg@ardens and terraces, if desired. It shgll be

normally self cleaning type but when used in indakareas, it shall be cleaned with water
soap.

and

Polycarbonate sheets for versatile glazinty shthe best quality such as Lexan or equivalas

approved by the Engineer-in-charge. It shall mééha requirements of BS : 6262. For imppct
performance, it shall meet the BS : 6206 requirémand for anti-bandit requirements, it shall

conform to BS : 5544.
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It shall be as transparent as glass, but lsaedl half its weight. It shall be tough and yexithle.

It shall have strong impact strength and shallrdaffermal and sound insulation. It shall resist|the

effects of weather, shall be unbreakable and ghhallide protection against forced intrusion.

It

shall be used for roof glazing, door and windowziglg as well as privacy glazing, on mgny

different types of buildings. As light weight, ihal be feasible to use it on wider spans.

promotes natural light and shall impart an imp@ssif spaciousness.

It shall have tensile strength greater thaiN/font. Its flexural modulus shall be 2500 N/

It

and flexural yield strength shall be 100 N/forit shall have an impact strength (falling dart)

greater than 200 Nm. It shall have an indentatandiess - H358 10 of 98 N/mnand H358 6
of 93 N/mnf. Its coefficient of linear expansion shall be @60 per’C and thermal conductivi

shall be 0.21 W/m.K. It shall have a specific gipaf 1.2 gm/cc. and water absorption @|24
hrs. 28C shall be 10 mg. Its elongation at break shalgteater than 100%. It shall have a
higher coefficient of thermal expansion. It shdlbw light transmission of between 82% and

90%, depending on the thickness of the sheetalt sht transmit UV radiation upto 385 Nm,

shall resist the effect of chemicals. It shall haself-extinguishing, low flame spread

characteristics and low fire propagation indices.

Bullet Resistant Laminate :

It

It shall be of the best quality such as Ledgar equivalent, as approved by the Engineef-in-

charge.

It shall be polycarbonate sheet, laminate@ttey using a patented general electric interlayer
film with a mar-resistant finish. It shall be bulkesistant, shall not spall, splinter or crack and
shall have a long lasting glazing for surface appeze. It shall be 60% less in weight compared

to bullet-proof glass. It shall have a K-value dd@Wi/nf K for thermal insulation and allow

light transmission of 63%, when 33 mm. thick.

It shall be suitably used in Banks, Policéi@ta, Cash counter etc., wherever there is aafi$k

deliberate attack.

Polyester Films :

It shall of the best quality such as Sun brBarware or equivalent, as approved by|the

Engineer-in-charge. It shall conform to the reléu&mspecifications.

It shall reject about 75% of the total solaergy. It shall reduce 97% of the harmful UV
radiation. It shall eliminate 80% of the sun gldteshall make the glass surface shatter resistant
when bonded on to glass. It shall be free fronfi@l hazards. It shall be available in varigus

reflective shades.

High Molecular Plastic Film :

The film shall be from Om Agro Industrial Ries Pvt. Ltd. or equivalent, as approved by|the

Engineer-in-charge. It shall conform to relevanCi&le.

It shall be fully impervious to provide a cdetp water barrier system. The tensile strengthef
film shall not be less than 450 kg/triThe tear resistance of the film shall not be thas 320(

g/100/micron having 650% ultimate elongation. Thepact tensile strength and temperature

resistance shall not be less than 2000 kg/emd 96C respectively.
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The film shall be flexible having uniform tkieess as specified in the respective item. It
have long life in buried condition. Saline or mimlervater and alkali content in soil or cemen
most of the chemicals shall have no effect on ilne fThe film shall discourage weed grow
under the lining.

Gyp board :

It shall be of the best quality from India Gym or equivalent, as approved by the Enginee
charge.

It shall be formed by enclosing and bondirggtber a core of set gypsum plaster by two sk

shall

| or

th

r-in-

eets

of heavy paper. It shall offer high standard oésafthermal efficiency and aesthetics. It shall be

light in weight, shall offer good fire resistancedashall render faster construction. It shal
suitably used in areas subjected to continuousiypdar wet conditions, except bathroor
where gypboard partitions shall be properly prediy tiles or other impervious materials
shall be a non-resonant material, rendering sounsdlation. It shall be strong, durable &
dimensionally stable. It shall offer a smooth scefavhich can be painted, tiled or wall pape
It shall block the passage of heat and shall retadspread of fire. It shall hide upto 60 di
sound, when erected in the proper manner.

Ceiling Tiles :

It shall be of the best quality, such as ®wot), Sitatex or equivalent, as approved by
Engineer-in-charge. It shall adequately follow &e 3129.

They shall be made either from gypboard anfsoigarcane fibres, as specified in the item.

They shall be resistant to fire, termites, giisy woodboring, insects and other w
deteriorators. They shall be resistant to delangnatiue to moisture and cyclic changes
weather and humidity. They shall have high stratwstrength, good thermal insulati
properties, thermal conductivity at mean tempeeasinall be 4.2 K.cal/cm./nfhr.°C and gooc
fire retardant properties. It shall have a density288 Kg/ni. + 10% and shall weigh 3.7
Kg/m®. Whenever, P.F resin shall be used in bondingd geeather and boiling-water pro
properties shall be rendered under ISS and BSSfispgons. They shall favourably absg
sound, rendering good acoustic properties.

They shall be available in ready-to-fix, ready standard sizes of 610 mm. x 610 mm. X
mm., in various design and plain tiles shall beilalke in sizes, 2440 mm. x 1220 mm. X

be
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mm., 1220 mm. x 1220 mm. x 12 mm., 1220 mm. x 6@ 012 mm. and 610 mm. X 610 mm.

x 12 mm. They shall be suitably used in residenpeblic places, bank buildings, studi
showrooms, computer centres, telecommunicationlipgt etc.

Permagard :

Permagard shall be from India Foils Ltd. arieglent, as approved by the Engineer-in-charge.

It shall be made by laminating aluminium &irip with polyethylene film on both sides. It dh
be a continuous sheet of metal having overlappddaaled edges, which shall be sealed us
heat sealer or hot molten bitumen. It shall reistaction of water, moisture, salts, chemig
oxidation and corrosion. It shall be 100% wateiofiro

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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No joints shall be allowed in sheets brougrgite. However, the joints required at site shall

sealed using either hot molten bitumen or Tefloated heat sealer, making an air tight bgnd,
which is totally impervious to water and moisturbe thickness of permagard shall be 0.26 mm.

+0.03 mm. The weight shall not be less than 0.3¢hkdt shall have excellent abrasion powe
Thermolay :

It shall be from STP Ltd. or equivalent, agraped by the Engineer-in-charge.

=

It shall comprise of modified bitumen impregareinforcement fabric, sandwiched betwgen
coats of polymer modified bitumen, with the undgescovered with thermofusible polythylene

film and the topside finished with coarse sanghtll be available in continuous roll, length
m. and width 1 m. The thickness of the membrank lsb&@ mm.

It shall have a tensile strength of 150 Kgu.rflongitudinal) and 100 Kg. min. (traverse).Had
have good heat resistance and flexibility. It shomdl able to take up thermal and struct
stresses, without fatigue. It shall offer high s&mnce to puncture and indentation load.
weight per roll shall be 50 Kg. It shall act asatav-tight and vapour barrier system, when lai

Sliding Door Tracks/Channel :
It shall be from Agend, Coburn System or egjeit, as approved by the Engineer-in-charge

It shall be made with highest quality precisingineering to give the ultimate in smoc
frictionless action and to move the doors sileralythe touch of a finger. It shall carry a Ig
upto 100 Ibs., to ensure life time trouble freerapen from all components. It shall be in th
classifications :

Straight sliding :

When a clear wall space equivalent to the aremefleaf should be available to the right of
opening either inside or outside the opening.

Sliding and Folding, end hung :
Where clearance is restricted, such arrangemerdgc@mmended. It shall provide maxim
possible free space when folded to the open positio

Sliding and Folding, center hung :

It shall be provided where there is restrictiorséce. It shall provide smooth running action
unobtrusiveness of fittings. It shall enable thaves to fit closely between the jambs of
opening.

All these sliding gears are top hanging witlitdm guides. All movements shall be on |
bearing so that friction is reduced to minimum.

Track : It shall be made from sturdy steel witbtective zinc coating. The shape of the tr
shall ensure true, smooth running and prevents @foan jumping off. It shall be adjuste
horizontally to compensate for minor irregularitiesloor level.
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Roller Hangers : It shall be made from 16 gauge glated steel, housing containing toligh

Nylon rollers with exclusive differential movemento lubrication shall be required. The han
platter fitted to the top of the doors shall haatedal adjustment feature, to compensate for n
irregularities in surface by positioning the dabslightly varying distances from wall.
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End Stops : It shall be made from sturdy zindeplasteel angle, shaped to ensure pogitive

stopping action and prevent door in conjunctiorwitober buffers or hangers.

Floor guide : It shall be manufactured from tounyton, shaped, to allow smooth movemen
grooved doors or non-grooved doors.

Sand Stone Grills/Baluster :

It shall be from Dilpasand Shilp or equivalest approved by the Engineer-in-charge.

[ of

It shall be made from best quality Bansipaba@andstone, having uniform colour (no other

colour spot shall be allowed) and texture. The sdade shall be even, sound, durable and
from any veins, cracks and flaws. The thickneshefstone used shall be as specified in ite
work, with the permissible tolerance of 2 mm.

free
m of

The grills/Baluster shall be produced by fiheselling. All edges, faces and angles of finedqan

chiselled grills, columns, baluster shall be maehpolished, as specified in item.
Anti-Corrosive Paints :

Ferroshield :

It shall be from STP Limited or equivalerd,approved by the Engineer-in-charge.

It shall be a high build bituminous emulsi@pecially formulated for protection agai
corrosion. It shall form a dry film, 2 mm. thickjweh shall not crack at low temperatures

st
nor

crocodile at very high temperatures. It shall #lsased as waterproofing material on flat, slgped

and steeped roofs. It shall be applied by brushbgriteavy duty airless spraying.
Tankmastic :

It shall be from STP Limited or equivalens, @pproved by the Engineer-in-charge. It s
conform to IS : 158-1982 and IS : 9862.

It shall be special bituminous paint, whettall have no harmful reaction on drinking watey.

shall be used to protect the inside of water tamkspipe connections, against corrosion. It S
be applicable on steel, wood, concrete, iron eghall have a covering capacity of 13/lin.

Pipekote :

It shall be from STP Limited or equivalens, approved by the Engineer-in-charge. It §
conform to IS : 158.

It shall be a heavy duty bituminous paintjciwishall not impart any odour or taste to wg
carried in the steel water pipelines, tanks andgpecks. It shall be applied on the inside sur
of the water pipeline, tanks and pen-stocks. Itl dieresistant to mild acids, alkalis and sl
withstand heat upto 15C. It shall render a heavy body protective film.zific-rich, epoxy
primer shall be used, better results of pipeko#d Sle obtained.

Silvershield :

It shall be from STP Limited or equivalers,agproved by the Engineer-in-charge.

Construction of Neutronics Laboratory Building aadtled works at Institute for Plasma Research (IlBRjat, Gandhinagar.
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It shall be a bituminous aluminium-finish mtaformulated for application over anti-corros
paints. It shall have a covering capacity of Hlitn

Shalimastic HD :

It shall be from STP Limited or equivalens, @pproved by the Engineer-in-charge. It §
comply with the US Dept. of interior bureau of esoktion specification CA-50.

It shall be a viscous, heavy-duty, anti-cgiu® waterproof coal tar paint. It shall offer stanceg
to acids and alkalis. It shall be used for protectf all types of iron and steel structures.

Powder Paints :

Powder paints shall of superior quality suskiawcoplast of Hardcastle & Waud Mfg. Co. L
or equivalent, as approved by the Engineer-in-&haig shall conform to the relevant
specifications.

It shall be available in the following types :

Epoxy :

It shall be tough and resistant to chemicals. H@wet shall have poor exterior durability.
Epoxy polyester :

It shall provide a decorative finish and shall&aetter overbake resistance.

Polyester - TGIC :

It shall provide exterior durability but it sh&dirm a slightly thicker film.

Polyurethane :

It shall provide exterior durability and shall o thin film coating.

MDF (Medium Density Fibre) Wood :

The MDF wood shall be from Nuwud or equivalest approved by the Engineer-in-charge
shall conform to IS : 12406.

MDF wood shall be manufactured from wood &bend synthetic resin binder to prod
homogenous sheet material, having minimum den&ibu@600 to 900 kg/fh It shall have
moisture content less than 8% and water absorfggmthan 12% at 24 hours soaking. It §
have modulus of rupture and tensile strength at&@&sl/mnt and 0.8 N/mrh, respectively.

The screw withdrawal strength shall be mininB®0 N. for face and 1800 N. for edge|

should be highly resistant against termite, insecd it should possess good heat and s
insulation. It should be easily workable for moalgli carpentry, routing etc. It should be f
from any cracks, wraps, splits etc. and shouldggssaniform strength in all direction.

Polyurethene Foam Insulation :

Polyurethane foam shall be from SDC, FGP, lExcVCM or equivalent, as approved by |
Engineer-in-charge. It shall conform to the reléu&iCode.

It shall have high strength to weight rationgiwith excellent thermal insulation and acou
absorption. It shall be based on the exothermia|ytec reaction of polyisocynates with poly
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molecules containing hydroxyl groups in the preseot blowing agent. It shall be perfec
homogenous and having uniform characteristics pigdect adhesion to metal surfaces, hig

tly
her

insulation capacity, maximum resistance and lighgéndt shall be perfect non-hygroscopic,

completely water proof having dimensional stahildgtimum thermal insulation, fire retardan

It shall be of low foam density, not more t&nKg/nt. The thermal conductivity shall be 0.
Kcal/m hr C. The compressive strength shall notdss than 2.5 Kg/cthand 1.2 Kg/cr, in
direction parallel to rise and perpendicular te rsspectively. The close cell content of the f
shall be 90 to 95% and it shall be workable witifie temperature range of -f&Dto +80°C.
The water vapour permeability shall be 2.0 perms/in

Fiberglas Reinforced Plastics (FRP):

Fiberglas Reinforced Plastic shall be from TEA equivalent, as approved by the Enginee
charge. It shall conform to relevant IS Code.

Cy.
D2
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It shall be either unidirectional reinforcedsbeet moulded or filament wound epoxy to match

the purpose of work and item of tender. It shallehaersatile chemical inertness, electr
resistance and mechanical strength, ease of pioitiggsepeatability and predictability. It sha
have desirable characteristics like light weighgjhhstrength, stiffness, toughness, ther
insulation properties, superior weather resistarmeplete elasticity, fatigue, creep, resistandg
corrosion, rot, swelling, insects, fungus etc.

There shall be no yield point beyond whichking or denting of the FRP occurs, to reduce
possibility of irritating damages for minor stressg impacts. The density, flexural strength

flexural modules shall not be less than 1.5 nig/&000 MPa and 40x}0Pa, respectively. [t

shall have minimum tensile strength, tensile mosl@dnd compressive strength of 1000 M
40x10 MPa and 250 MPa, respectively. The FRP shall hlagemal conductivity about 0
w/m°C. Thermal coefficient of expansion shall be Iéss1t10x16 per®K.
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The minimum glass content shall be 60%. Thghwéndex for stiffness and tensile strength at

yield shall not be less than 0.6 and 0.9 respdygtii® damage should be there while testin
impact energy of 8 joules. The level of translugesbould be greater than 80% of diffug

g at
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transmission that of direct light. It shall provideperior aesthetic value with incorporated

colour. It shall be good fire retardant, durabld anpermeable to water.
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