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00.00 CIVIL & STRUCTURAL WORKS 
 
00.01 Material Specifications 
 
00.02 Brick 
 

Bricks for masonry work shall confirm to IS:1077 specification for common 
burn clay building bricks and  crushing strength not less than 75 Kg/cm2 . 
Specific requirements like dimensions, tolerances and other common 
requirements shall confirm to IS:1077. Bricks shall have smooth, 
rectangular faces with sharp corners and shall be well burn, sound, hard, 
tough and uniform in color. These shall be free from cracks, chips, flaws 
and Florence. All tests shall confirm as per the requirements of IS 5454 
and IS 3495. Water absorption shall not be more than 20% by its dry 
weight when soaked in cold water for 24 hours. 

 
00.03 Cement 
 

Cement to be used for Civil & Structural work shall be of 43 grade/53 
grade Ordinary Portland Cement confirming to IS:8112/IS:12269 
respectively.  

 
00.04 Steel 
 

All Steel bars, sections, plates and other miscellaneous steel materials 
shall be free from rust, oil, mud, paint or other coatings. Reinforcement 
bars to be used for Civil & Structural work shall be of High Strength 
Deformed Steel Bars of grade Fe 415 confirming to IS: 1786. 

 
00.05 Aggregates 
  

Coarse & fine aggregates for Civil & Structural work shall confirm in all 
respects to IS: 383 latest. 

 
00.06 Water 
 

Water used for Civil & Structural work shall be cleaned and free from 
injurious amount of oil, acids, alkalis, organic, matters or other harmful 
substances which may be deleterious to concrete, masonry or steel. 
Potable water shall be considered satisfactory.  
 
Tests on water samples shall be carried out in accordance with IS:3025 
and they shall fulfil all the guidelines and requirements given in 
IS:456:2000. 

 
 
01.00  Earthwork & Backfilling 
 
01.01  Back filling for Plot. 

Sweet Earth : Sweet earth is the clayey earth to be obtained  from  
borrow areas indicated in the drawings or, prospecting and soil testing to 
be carried out by the Contractor as per detailed specifications and 
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direction of the Owner.  Earth obtained from the excavation of the plot 
may be used for plot filing, if found suitable (as per relevant IS code)  by 
laboratory tests.  

All materials required for the backfill etc shall be obtained from the 
designated borrow areas to be prospected & soil tested by the Contractor 
as per specification and as shown in construction drawings or as 
designated by the Owner. 

 

The depth of cut in all borrow areas will be designated by the Owner and 
the cuts shall be made to such designated depths only. Shallow cuts will 
be permitted in the borrow areas if un-stratified materials with uniform 
moisture contents are encountered. Each designated borrow area shall be 
fully exploited before switching over to the next designated borrow area. 
Haphazard exploitation of borrow pits shall not be permitted. The type of 
equipment used and the operations in the excavation of materials in 
borrow areas shall be such as will produce the required uniformity of 
mixture of materials for the embankment. 

1.01.2  Tamping:   

Earth fill shall be spread in layers of not more than 150 mm. in thickness 
when loose and shall be moistened to have the required moisture content 
as specified. When each layer of material has been conditioned to have 
the required moisture content, it shall be compacted to the specified 
density by rollers, mechanical tampers or by other approved methods. All 
equipment and methods used shall be subject to approval based on 
evidence of actual performance and field compaction tests.  

The capacity of mechanical roller/tamper and number of passes required 
to achieve the specified [95% of MDD] shall be determined based on field 
tests [to match the OMC & MDD for the borrow material as determined at 
Approved Laboratory] before taking up the filling of earth. 

1.01.03 Laboratory Facilities  
 
The Contractor shall set up and maintain a well equipped field laboratory 
[core cutter M/c with moisture measurement device etc] and shall place a 
qualified person in charge of the laboratory during the entire period of 
construction. He shall also engage services of an Approved Laboratory to 
conduct all tests required including those mentioned specifically in this 
chapter. 

 
The Field  Laboratory shall have equipment in conjunction with Laboratory 
test facilities [in adequate numbers] for conducting the following tests: 
 

i) Moisture content of soil [Field Lab & Approved Laboratory.] 
ii) Proctor compaction test for establishing optimum moisture    content and 

dry density [at Approved Laboratory.] 
iii) Equipment to take undisturbed samples from compacted fills [Field Lab] to 

measure   O.M.C and dry density [ at Approved Laboratory] . 
iv) Atterberg limits [at Approved Laboratory.] 
v) In-situ density test, in-situ moisture content tests [Field Laboratory]. 
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1.02 Excavation & back filling for foundation, pits, walls etc. 
 

Excavation shall be carried out to true line and levels in all types of soil 
and shall be carried out for all lifts as required by the work. 
 
The Contractor shall provide suitable drainage arrangement to keep the 
pits dry.  He shall also carry out all de-watering required within the quoted 
rate. 
 
If excavation is made in excess of the depth required, the contractor shall 
at his own expenses fill up to the required level with lean concrete of mix 
1:5:10  (1 cement:5 coarse sand:10 aggregate) or as decided by site-in-
charge.  
 
The Contractor shall make necessary arrangements for lighting, fencing 
and other suitable measures for protection against risk of accidents due to 
open excavation at his own expense. 
 
All shoring and strutting required holding the sides of excavation from 
collapse are included in the quoted rates. 
 
No excavated material shall be deposited within 1.5M of edge of 
excavation. 
 
The Contractor shall not undertake any concreting in foundation until the 
excavation pit is approved by the site-in-charge. 
 
The Contractor shall not backfill around any work until it has been 
approved by the site-in-charge. 
 
Back filling shall be carried out of selected earth coming out of excavation. 
 
Back filling shall be carried out in layers of 150 mm and compacted to 
achieve 95% maximum dry density of the soil being used. 
 
Any surplus earth generated shall be transported to areas designated by 
the Engineer-in-charge. 

 
02.00 Sand filling in plinth/foundations  
 

Filling shall be carried out in layers not exceeding 15cms and shall be 
compacted mechanically or by saturation to specified grade and level and 
to obtain 90% laboratory maximum dry density or as specified in schedule 
or rates. 
 
Compaction by flooding may be accepted at the discretion of the 
Engineer-in-charge, provided the required compaction is achieved. 
 
The Contractor shall not commence filling in and around any work until it 
has been permitted by the Engineer-in-charge. 

 
03.00 Damp Proof Course – (DPC) 
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The 40mm thick Damp Proof Course shall consist of plain cement 
concrete of nominal 1:2:4 volume (1 Cement: 2 Coarse Sand: 4 Crushed 
Stone Aggregates) with 10mm and down size graded aggregate including 
the approved water proofing compound ( Quantity to be used as per 
manufacturer’s specification )  
 
The Damp Proof Course shall be laid at plinth level of masonry walls, 
flush with the floor surface and shall not be carried across doorways. 
 
Before laying, the top surface of wall shall be thoroughly cleaned and 
watered.  The D.P.C. shall be laid in layers of 20mm thickness retaining 
the edges by necessary framework and shall be well tamped and 
trowelled to smooth finish.  The layer shall be cured by keeping the 
surface wet for 40 hours and after it had dried, two coats of hot bitumen of 
grade A90/S90 conforming to IS:73 shall be applied over it at the rate of 
1.7Kg./m2.  Over this, the second layer of 20mm thick concrete shall be 
laid and cured as described in case of the first layer and two coats of hot 
bitumen at the rate of 1.7Kg./m2 shall be applied again in a similar 
manner.  Over this, dry coarse sand shall be sprinkled evenly before 
hardening of second coat of bitumen paint. 

 
04.00  Plain and Reinforced Cement Concrete 
 

The cement and steel reinforcement is in the contractor’s scope of supply. 
Engineer-in-Charge may require tests to be carried out by the contractor 
as a part of his quoted rates to ensure conformity with the relevant 
standards. 
 
Engineer-in-charge may reject such of the cement supplied in the event of 
either unsatisfactory tests or in the event of deterioration due to age, bad 
storage etc.  Decision of Engineer-in-charge shall be final in this regard. 
 
Water used for concreting work shall be suitable for drinking and shall 
conform to IS 456:2000. It shall be free from injurious substances. 
 
Source of Coarse and find aggregates shall be approved by Engineer-in-
Charge. 
 

i) Contractor shall store each type and grade of aggregate separately.  He 
shall maintain at site of work adequate quantities to ensure conformity of 
work.  Wet aggregate delivered to site shall be stored for 24 hrs to 
facilitate drying before being used. 
 
Admixtures shall be used only with the specific permission of Engineer-in-
charge and where used shall be conforming to the instruction of the 
manufacturer. 

04.01  Grades & Proportioning 
 

The grades indicated in drawing and schedules shall conform to IS : 
456:2000, the strengths being indicated below: 
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SPECIFIED CHARACTERISTIC COMPRESSIVE STRENGTH 
 
04.02  Grade strength of 15 cm cube in N/MM2  
          

     28 days             7 days,    
M – 20 (Nominal mix) 20       13.5       
M – 25 (Nominal mix) 25                16.5     
 
Modulus of Rupture by Beam Test at Minimum  
 

72 + 2 hours   7 days 
M – 20 (Nominal mix) 1 .7    2.4 
M – 25 (Nominal mix)  2.1    2.8 

 
The water cement ratio, coarse aggregates and grading for each mix shall 
be predetermined from the results of cube tests of trial mixes.  The mix 
proportions determined thus shall be followed at site and shall in no way 
relieve the contractor of his responsibility as regards the prescribed 
strength mix.  The mix proportions, however, shall be revised if the results 
of the cube tests during the construction show consistently lower than the 
prescribed one.  No claim to alter the rates of concrete work will be 
entertained due to such changes in mix designs, as the contractor will be 
responsible to produce the concrete of required grade.  The aggregates 
shall be measured by volume. 
 
All concrete shall be controlled concrete confirming to IS:456:2000.  For 
mud-mat and filling purpose, ordinary concrete of 1:4:8 for proportion or 
as specified may be used as indicated in drawings. 

04.03  Mixing 
 

Mixing should be carried out in mechanical mixers.  Hand mixing can 
however be permitted by Engineer-in-charge in special cases subject to 
additional 10% extra cement without extra cost.  Water cement ratio shall 
be rigidly controlled during mixing.  Mixers shall be fitted with automatic 
devices to discharge measured quantity of water directly to the mixing 
pan.  The water shall not be admitted to the drum until all the cement and 
aggregate constituting the batch  are thoroughly mixed. Mixing shall 
continue until the concrete is uniform in colour and not less than 2 
minutes after all the materials and water are in the drum. 

04.04  Placing 
 

The place where concrete is to be poured should be clean and free from 
all lose dirt, wooden pieces, dust, standing water etc.  The form-work 
must be right and rigid, with all holes and crevices stopped effectively, to 
prevent cement slurry from running out. 
 
Walking on reinforcement layers is not permissible , Walkways of wooden 
planks or similar can be placed with removable supports and should be 
independent of the reinforcement.  The reinforcement position should not 
be disturbed nor should it sag during carriage and placement of concrete. 
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Placing and vibration should not take totally more than 20 minutes from 
time of mixing.  Method of placing should be got approved by Engineer-in-
charge.  Segregation during carriage and placement should be avoided if 
during carriage concrete segregates, it should be re-mixed before 
placement. 
 
Concrete should not be dropped from a height of over 1.5M. 
 
To ensure bond and water tightness between old concrete surface and 
fresh concrete to be placed, the surface should be cleaned and 
roughened by “initial green out” by wire brushing or chipping.  The initial 
green cutting may be done by wire brush after 6 hours of placing concrete 
in order to facilitate the work.  Chipping can be done only after 48 hours.  
A layer of cement slurry with 1.1 mix (1 cement : 1 sand) should be 
poured to obtain a uniform coating on old concrete.  Immediately 
thereafter, the fresh concrete should be poured. 
 
Concrete shall be placed in a single operation to the full thickness of 
slabs, beams and similar members and shall be placed in horizontal 
layers not exceeding 1.5m deep in walls, columns and similar members.  
Concrete shall be placed continuously until completion of the part of the 
work between construction joints or as directed by Engineer-in-Charge. 

04.05  Placing in the inclement Weather 
 

All precautions shall be taken for concreting in extreme weather in 
accordance with relevant clause of IS:456:2000. Due protection shall be 
provided to prevent cement being blown away while proportioning and 
mixing during windy weather.  No concreting shall be carried out in 
continuous heavy rains and necessary arrangements to cover the freshly 
poured concrete shall be provided, to protect it from the direct rays of the 
sun and from drying winds. 
 
All concreting placements should be coordinated with placement of 
conduits, inserts, and embedded parts etc. executed either by same 
agency or separately. 
 
Concrete in standing water shall be executed strictly as per IS : 
456:2000.This shall be paid as a separate item where applicable. 

04.06  Vibration 
 

Concrete shall be compacted by means of vibrators of approved type 
under proper supervision as directed by the Engineer-in-Charge.  The 
whole mass of concrete shall be well vibrated until a dense mass with a 
jelly like appearance and consistency and water just appearing on the 
surface is obtained.  Over vibration and vibration of very wet mixes shall 
be avoided.  Care should be taken to avoid segregation and formation of 
air bubbles. 

 
04.07  Construction Joint 
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Construction joints shall be made in the position as indicated in drawings 
and as approved by Engineer-in-charge.  Such joints shall be truly vertical 
or horizontal as the case may be except that in an inclined or curved 
member the joint shall be strictly at right angles to the axis of the member. 

04.08  Curing & Protection 
 

The concrete shall be kept constantly wet for at least seven days from the 
date of placing of concrete. In very hot weather precaution shall be taken 
to see that temperature of wet concrete does not exceed 38°C while 
placing. 
 
Concrete shall not be disturbed after initial setting has started.  For freshly 
laid concrete formwork shall not be jarred.  Concrete placed below ground 
surface shall be protected from falling earth during and after placing. 

04.09  Finishes 
 

On striking the formwork, all blow holes and honeycombing observed 
shall be brought to the notice of Engineer-in-Charge.  The Engineer-in-
charge may at his discretion allow such honey combing or blow holes to 
be rectified by necessary chipping and packing or grouting with concrete 
or cement mortar. 
 
If mortar is used, it shall be 1:3 mix or as specified by Engineer-in-Charge. 
However, if honey-combing or blow holes are of such extent as being 
undesirable the Engineer-in-Charge may reject the work totally and his 
decision shall be binding on the contractor.  No extra payment shall be 
made for rectifying these defects.  All burrs and uneven faces shall be 
rubbed smooth by carborundum stone. 
 
The surface of non-shuttered faces shall be smoothened with a wooden 
float to give a finish equal to that of the rubbed down shuttered faces.  
Concealed concrete faces shall be left as from the shuttering except that 
honey combed surface shall be made good as detailed above.  The top 
faces of slabs not intended to be surfaced shall be leveled and floated 
smooth at the levels or slopes shown on drawings.  The floating shall not 
be executed to the extent of bringing excess fine materials to the surface.  
The top faces of slab intended to be covered with screed, granolithic or 
similar surface shall be left with a rough finish.  Sides and soffits to be 
later covered with plaster shall be suitably roughened. 
 
 

04.10  V-Bee Test/Slump Test of Concrete 
 

At least one Vee-Bee Test/Slump Test shall be made for every 
compressive strength test carried out.  More frequent tests shall be made 
if there is a distinct change in working conditions or if required by the 
Engineer-in-Charge . 
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04.11  Strength Test of Concrete 
 

Samples from fresh concrete shall be taken as per IS:1199 and cubes 
shall be made, cured and tested at 28 days in accordance with IS:516. 
 
In order to get a relatively quicker idea of the quality of concrete, optional 
tests on beams for modulus of rupture at 72+2 hours or at 7 days, or 
compressive strength tests at 7 days may be carried out in addition to 28 
days compressive strength tests.  For this purpose, the values as given 
may be taken for general guidance in the case of concrete made with 
Ordinary Portland Cement.  In all cases, the 28 days compressive 
strength as specified shall alone be the criterion for acceptance or 
rejection of the concrete from strength consideration.  If, however, from 
tests carried out in a particular work over a reasonably long period, it has 
been established to the satisfaction of Engineer-in-Charge that a suitable 
ratio between 28 days compressive strength and modulus of rupture at 
72+2  hours or compressive strength at 7 days compressive strength as 
specified, provided the expected strength values at the specified early age 
are consistently met.  However, set of test cubes for 28 days strength test 
shall always be taken and maintained to cater to any contingencies in the 
event of failure of 7 days strength. 

04.12  Procedure 
 

A random sampling procedure shall be adopted to ensure that each 
concrete batch shall have a reasonable chance of being tested, that is the 
sampling should be spread over the entire period of concreting and cover 
all mixing units. 

 
4.13  Frequency of Sampling 

 
The minimum frequency of sampling of concrete for each grade shall be 
in accordance with the following: 
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Quantity of concrete in the work in m3 Number of samples 

1-5 
 

6-15 
 

16-30 
 

31-50 
 

51 & above 

1 
 

2 
 

3 
 

4 
 

4 plus one additional 
sample for each additional 
50 m3 or part thereof 

Note:  At least one sample shall be taken from each shift. Wherever 
concrete is produced at continuous production unit, such as ready –
mixed plant, frequency of sampling may agreed upon mutually by 
suppliers and Engineer-in-charge. 

04.14  Test Specimen 
 

Three test specimens shall be made from each sample for testing at 28 
days.  Additional cubes may be required for various purposes such as to 
determine the strength of concrete at 7 days or at the time of striking the 
form work, or to determine the duration of curing, or to check the testing 
error.  Additional cubes may also be required for testing cubes cured by 
accelerated methods as described in IS:9013.  The specimen shall be 
tested as described in IS:516. 

04.15  Test Strength of Sample 
 

The test strength of the sample shall be the average of the strength of 
three specimens.  The individual variation should not be more than + 15 
percent of the average. 
 
1. The concrete test failing to attain the specified strength. 
 
2. Suspected over loading construction of the structure. 
 
3. Shuttering being prematurely removed and not as per time 

specified in IS:456:2000. 
 

4. Concrete improperly cured. 
 

The contractor shall carry out tests at his own cost.  If the results 
of the loading test be unsatisfactory, the Engineer-in-Charge may 
instruct the contractor to demolish and reconstruct the structure or 
part thereof at the contractor’s cost. 
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05.00 Formwork & Centering 
 

Formwork in general shall conform to IS 456:2000. 
 
For complicated work, the contractor shall submit his proposal of 
formwork before starting the work for the approval of the Engineer-in-
Charge.  The number of props, their sizes and dispositions shall be such 
as to be able to safely carry the full dead load and constructional loads.  
However, approval of the Engineer-in-Charge to this effect shall not 
relieve the contractor of his responsibility for proper work and safety. 
 
All forms of beams, slabs and similar members shall be so designed and 
erected that the sides can be removed without disturbing the soffit shutter 
and supports there to. 
 
Beam soffit shall be provided with an upward, camber of 6mm for each 
3M of horizontal span or as directed by the Engineer-in-Charge.  Vertical 
props shall be supported on wedges or sole plates or other measures 
where by the props can be gently lowered while commencing to remove 
the shuttering.  Columns shuttering shall not be over 1.5M in height 
apiece. 
 
Before removal of the shuttering the concrete shall be examined and it 
removal order taken from the Engineer-in-Charge.  In no circumstances 
shall forms be struck until the concrete reaches a strength of at least twice 
the stress to which the concrete may be subjected at the time of striking. 
 
Shuttering shall not be removed until the number of clear days specified in 
IS:456:2000 have elapsed since the last day of placing concrete in the 
member concerned.  All formwork shall be removed without such shock or 
vibration as would damage the reinforced concrete.  Before the soffits and 
struts are removed the concrete surface shall be exposed, where 
necessary order to ascertain in  that the concrete has sufficiently 
hardened.  The specified period may be extended if desired by the 
Engineer-in-Charge on account of delayed hardening caused by low 
atmospheric temperature. 

 
06.00   Reinforcement in cement concrete 
 

The steel for reinforcing bars shall be as indicated in drawings and 
conforming to specifications. 
 
All reinforcement at the time of concreting, shall be free from loose rust or 
scales, oil, grease or other harmful matter, and other castings that will 
destroy or reduce the bond. 
 
The number, size, form and position of all the reinforcement shall, unless 
otherwise directed or authorised by the Engineer-in-Charge be strictly in 
accordance with the drawings.  Wherever inserts interfere with the placing 
of reinforcement, proper adjustment shall be made as directed by 
Engineer-in-Charge, before concrete is placed. 
 
All reinforcement work shall conform to IS:456:2000. 
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The steel reinforcement shall be connected to form a rigid cage.  To 
prevent displacement before or during concreting the bars shall be 
secured to one another with 16 SWG black annealed binding wire.  Bars 
intended to be in contact at passing points shall be securely wired 
together similarly at all such points.  Wooden planks provided for labour to 
move shall be supported independent from the reinforcement cage, and 
the cage shall never be remitted to sag or get displaced during concreting. 
 
The vertical distances required between successive layers of bars in 
beams or similar members shall be maintained by the provisions of steel 
spacer bars inserted at such intervals that the main bars do not 
perceptibly sag between adjacent spacer bars. 
 
Concrete spacer blocks shall be used to ensure cover of concrete over 
the bars.  The concrete over the reinforcement bars shall be as shown in 
drawings and shall be the clean cover. 
 
The contractor must obtain the approval of the Engineer-in-Charge to the 
reinforcement placed before any concrete in deposited. 
 
Binding wires and wastages are not to be included in measurements. 

 
07.00  Brick Masonry works 

07.01  Cement Mortar 
 

Cement mortar shall meet the requirements of IS:2250 and shall be 
prepared by mixing cement and sand by volume in a mechanical mixer.  
Proportion of cement and sand shall be 1:6 (1 part of cement and 6 parts 
of sand), or as directed by the Engineer-in-Charge/shown on the drawing, 
for brick masonry of one brick thickness or more, while 1:4 cement mortar 
(1 part of cement and 4 parts of sand) shall be used for brick masonry of 
half brick thickness.  The sand being used for mortar shall be sieved.  The 
mortar shall be used as soon as possible after mixing and before it has 
begun to set and in any case within initial setting time of cement after 
water is added to the dry mixture.  Mortar unused for more than initial 
setting time of cement, shall be rejected and removed from the site of 
work. 

07.02  Proportioning 
 

The unit of measurement for cement shall be a bag of cement weighing 
50 kgs and this shall be taken as 0.035 cubic meter.  Sand shall be 
measured in boxes of suitable size on the basis of its dry volume.  In case 
of damp sand, its quantity shall be increased suitably to allow for bulkage. 

 
 

07.03  Mixing 
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The mixing of mortar shall be done in a mechanical mixer operated 
manually or by power. The Engineer-in-Charge may, however, permit 
hand-mixing as a special case, taking into account the magnitude, nature 
and location of work.  The Contractor shall take the prior permission of 
Engineer-in-Charge, in writing, for using hand-mixing before the 
commencement of work. 

07.04  Mixing in Mechanical Mixer 
 

Cement and sand in specified proportions, by volume, shall be thoroughly 
mixed dry in a mixer.  Water shall then be added gradually and wet mixing 
continued for at least one minute.  Care shall be taken not to add more 
water than that which shall bring the mortar to the consistency of stiff 
paste.  Wet mix from the mixer shall be unloaded on water-tight masonry 
platform, made adjacent to the mixer.  Platform shall be at least 150 mm 
above the leveled ground to avoid contact of surrounding earth with the 
mix.  Size of the platform shall be such that it shall extend at least 300mm 
around the loaded wet mix area.  Wet mix, so Portland cement conforming 
to IS:269 after addition of water.  Mixer shall be cleaned with water each 
time before suspending the work. 

07.05 Hand Mixing 
 

The measured quantity of sand shall be leveled on a clean water tight 
masonry platform and cement bags emptied on top.  The cement and 
sand shall be thoroughly mixed dry by being turned over and over, 
backward and forward, several times till the mixture is of uniform colour.  
The quantity of dry mix which can be consumed within initial setting time 
of cement shall then be mixed with just sufficient quantity of water to bring 
the mortar to the consistency of stiff paste. 

07.06  Construction Procedure 

Soaking of Bricks 
 

Bricks shall be soaked in water before use for a period that is sufficient for 
the water to just penetrate the whole depth of bricks as well as to remove 
dirt, dust and sand.  Proper soaking of bricks shall prevent the suction of 
water from the wet mortar as otherwise mortar will dry out soon and 
crumble before attaining any strength.  The bricks shall not be too wet at 
the time of use as they are likely to slip on mortar bed and there will be 
difficulty in achieving the plumpness of wall as well as proper adhesion of 
bricks to mortar.  The period of soaking shall be determined at site by a 
field test by immersing the bricks in water for different periods and then 
breaking the bricks to find the extent of water penetration.  The least 
period that corresponds to complete soaking, will be the one, to be 
allowed for in the construction work. 
 
The soaked bricks shall be removed from the tank, sufficient early, so that 
at the time of laying, they are skin dry.  The soaked bricks shall be 
stacked over a clean place, wooden planks or masonry platforms to avoid 
earth, dirt being smeared on them. 
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07.07  Laying 
 

Brick Work (one or more brick thickness) 
 

Brick work (one or more brick thickness) shall be laid in English Bond 
unless otherwise specified.  Half or cut bricks shall not be used except 
when needed to complete the bond.  In no case the defective bricks shall 
be used. 
 
A layer of average thickness of 10mm of cement mortar shall be spread 
on full width over a suitable length of lower course or the concrete 
surface.  In order to check and achieve uniformity in masonry, the 
thickness of bed joints shall be such that four courses and three joints 
taken consecutively shall measure equal to four times the actual thickness 
of the brick plus 30mm.  Each brick with frog upward, shall be properly 
bedded and set in position by gently tapping with handle of trowel or 
wooden mallet.  Its inside faces shall be buttered with mortar before the 
next brick is laid and pressed against it.  After completion of the course, 
all vertical joints shall be filled from top with mortar. 
 
All brick courses shall be taken up truly plumb; if battered, the batter is to 
be truly maintained.  All courses shall be laid truly horizontal and vertical 
joints shall be truly vertical.  The level and verticality of work in walls shall 
be checked up at every one meter interval. 
 
The masonry walls of structures shall be carried up progressively, leaving 
no part one metre lower than the other.  If this cannot be adhered to, the 
brick work shall be raked back according to bond (and not left toothed) at 
an angle not more than 45 degrees but raking back shall not start within 
60 centimeters of a corner.  In all cases returns, buttresses, counter forts, 
pillars etc. shall be built up carefully course by course, and properly 
bonded with the main walls.  The brickwork shall not be raised more than 
fourteen (14) courses per day. 
 
At the junction of any two walls, the bricks shall at each alternate course, 
be carried into each of the respective walls so as to thoroughly unite the 
work. 
 
The courses at the top of plinth and sills, at the top of the wall just below 
the soffit of the roof slab or roof beam and at the top of the parapet, shall 
be laid with bricks on edge.  Brick on edge course shall be so arranged as 
to tightly  fir under the soffit of the roof beam or roof slab, restricting the 
mortar layer thickness upto 12mm, however, any gap between the 
finished brick work and soffit of roof slab/beam shall by suitably sealed 
with the mortar. 

 
 
08.00  Brick Work (Half brick thickness) 
 

For brick walls of half brick thickness, all courses shall be laid with 
stretchers.  Wall shall be reinforced with 2 nos. 6mm diameter mild steel 
reinforcement bars, placed at every fourth course.  The reinforcement 
bars, shall be straightened and thoroughly cleaned.  Half the mortar 
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thickness for the bedding joint shall be laid first and mild steel 
reinforcement, one on each face of the wall, shall be embedded, keeping 
a side cover of 12mm mortar.  Subsequently the other half of the mortar 
thickness shall be laid over the reinforcement covering it fully. 
 
The reinforcement bars shall be carried at least 150mm into the adjoining 
walls or RCC columns.  In case the adjoining wall being of half brick 
thickness, the length of  bars shall be achieved by bending the bars in 
plan.  During casting of reinforced concrete columns, 6mm dia.  M.S. 
reinforcing bar shall be placed at every fourth course of brick masonry.  At 
the junction of two walls, the brick shall, at each alternate course, be 
carried into each of the respective walls so as to thoroughly unite the 
work.  The brick masonry work shall not be raised more than 14 courses 
per day.  
 
Brick course under the soffit of beam or slab, shall be laid by restricting 
the mortar thickness of 12mm.  However, any gap between the finished 
brickwork and soffit to slab/beam, shall be suitably sealed with the mortar. 

 
09.00 Plastering 

09.01   Materials 
 

The specifications for cement, sand and water as given in specification 
including relevant clauses for quality and testing of materials shall also 
apply for cement plaster materials and works. 
 
Cement mortar shall be of grade and thickness specified in drawing or as 
directed by the Engineer-in-Charge, if not specified.  The surface on 
which plastering is to be done shall be thoroughly cleaned from dust, dirt, 
oil, etc.  It should be washed properly and watered for 4 hours before 
plastering.  The joints of brick work shall be raked out to a depth of atleast 
12mm when plastering has to be done.  On cement concrete surface shall 
be scarified by lines with trowel then it is still green or hacked if concrete 
is hard as directed by Engineer-in-Charge. 
 
Plaster shall not in any case, be thinner than specified.  It shall have 
uniform specified thickness.  Any extra thickness of plaster done by 
contractor will not be paid for.  When smooth finishing is required the 
cement plaster shall be floated over with neat cement within 15 minutes of 
the application of the final coat. 
 
During the process of plastering all corners shall be rounded to a radius of 
25mm unless otherwise specified.  
The plaster shall be protected from sun and rain by such means as the 
Engineer-in-Charge may approve.  The plaster shall be cured for 14 days. 
 
Construction joint shall be kept in plastering work at places approved by 
Engineer-in-Charge . 

 
10.00  Aluminium Glazed Doors/Windows/Ventilators 
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Aluminum glazed doors/windows/ventilators shall be of specified sectional 
size, dimension and profile as per drawing. 
 
All Aluminum sections shall be extruded sections of INDAL aluminum 
alloy as per IS:733 and IS:1285. Aluminum sections shall be anodised as 
per IS:7088 to min. 25 microns. 
 
Glass used for glazing shall be Float glass made of Modi/AWI ( thickness 
of glass is specified in the drawings). 

10.01  Workmanships 
 

Frames shall be square and flat, the corner of the frame being fabricated 
to true right angle.  Details of construction of frames, shutters etc. shall be 
as per drawings. 
 
The door shutters shall be fitted with pivots as specified.  The handle for 
doors shall be of Aluminum and as per design.  The door shutters shall be 
provided with locking device, floor spring.  O/H door closer and any other 
hardwires, specified in item. 
 
In case of composite Door/Window/Ventilator units, the units shall be 
coupled as per drawings.  Weather bar shall be provided whenever a 
coupling member is fitted over an external opening shutter. 
 
Glazing shall be fixed to the masonry by means of extruded aluminum 
beading.  Glass panes shall be provided with rubber lining before fixing. 
 
The aluminum frames shall be fixed to the masonry over tough ground 
which are fixed by means of aluminum lugs fixed to the frame (by counter 
sunk galvanised machine screws) and grouted with M-15 (1:2:4) grade 
concrete in the hold in the masonry as per drawings.  In case of concrete 
wall, the frames shall be fixed by 96 mm long, 12 mm dia metallic dash 
fasteners.  Any steel material coming in contact with aluminium shall be 
galvanised. 
 
The windows/ventilators/doors shall be checked to ensure smooth 
operation, perfect level and plumb. 

 
 
11.0 Anti Termite Treatment 

 
Designed Buildings shall be adequately protected against attack by 
termites by suitable chemical treatment measures. The work shall be 
carried out by a specialist pest control agency approved by the 
Architect/Engineer-in-charge. The pest control agency shall be a member 
of the Indian Pest Control Association. The work shall carry a guarantee 
of the satisfactory performance of the treatment for a minimum period of 
ten (10) years. 
 
The treatment shall be carried out generally in accordance with the 
stipulations laid down by IS:6313 (Part II)-1971 (Code of Practice for Anti 
Termite Measures in Buildings – Part II – Pre-constructional Chemical 
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Treatment Measures) subject to the minimum requirements given in this 
specification. 
 
Treatment shall commence after excavation for foundation is ready, 
leveling/compacting of filled soil, and before any damp proof membrane is 
laid under floors. The earth filling immediately under the stone soiling 
(under floors), bottom and side fills of all foundations buildings shall be 
chemically treated against termites.   
 
The chemicals to be used for the treatment shall be formulation of 
approved soil toxicants like Chloropyrifos emulsifiable concentrates 1 % 
confirming IS:8944 shall be used.  The chemical solution shall be 
prepared by mixing chemical with the appropriate quantity of water to 
obtain  a chemical emulsion of the correct concentration as stipulated. 
The prepared emulsion shall be applied as described below. 
 
Column Pits, Wall trenches etc.: 

 
The bottom surface and sides of the excavations (up to a height of 30 cm 
from the bottom) made for column foundations, wall foundations, etc., 
(excepting RCC foundations) shall be treated with the chemical emulsion 
at the rate of 5 liters per sq.m. of surface area. 
 

Treatment of Back fill: 

 
After the column foundations, wall foundation, etc. have come up, the 
back fill in immediate contact with the foundation structure shall be treated 
at the rate of 15 liters per sq.m. of the surface of the substructure for each 
side. If water is used for ramming the earth fill, the chemical treatment 
shall be done after ramming operation is completed by rodding earth at 15 
cm centers close to the wall face and spraying the chemical with the 
above doze. The earth is to be returned in layers and the treatment shall 
also be carried out in similar stages. The chemical emulsion shall be 
directed towards the masonry wall surfaces so that the earth in contact 
with these surfaces is well treated with the chemical. 
 
RCC Walls and Columns: 

 
The treatment shall start at the depth of 50cm below natural ground level. 
From this depth the back fill around the RCC columns, walls, etc., shall be 
treated at the rate of 15 liters per sq.m. of the surface. 
 
 

Top Surface of Plinth Filling: 

 
The top surface of the plinth fill (just below the stone soiling) shall be 
treated with chemical emulsion at the rate of 5 liters per sq.m. of the 
surface before the stone soiling is laid.  If the filled earth has been well 
consolidated and does not permit the emulsion to seep through, holes up 
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to 50 to 75mm deep at 150mm centers both ways be made with crowbars 
to facilitate saturation of the soil with the chemical emulsion. 
 

Junction of Wall and Floor: 

 
A channel of size 3cm x 3 cm shall be made at all the junctions and walls 
and columns with the floor (before laying the soil) and rod holes made in 
the channels up to the ground level at 15 cm centers.  The solution is 
poured into the channel at the rate of 15 liters  per sq.m. of the vertical 
surface and allowed to soak through the holes so that the soil in contact 
with the column/wall is fully soaked with the chemical. The soil shall be 
tamped back into the channel and consolidated to original condition. 
 

External Perimeter of Building: 

 
After the building is complete, holes shall be made along the external 
perimeter of the building at intervals of 15cm and depths of 30cm and the 
emulsion shall be allowed to soak through these holes fully at the rate of 5 
liters per running meter of the perimeter wall.  
 
Treatment Critical Areas: 

 
Soil around utility pipe openings, floor drains, expansion joints, electrical 
conduit entry points shall be thoroughly flooded with chemical emulsion at 
an appropriate rate of 25 to 30 liters.  If, during process of carrying out the 
work for services any chemical barrier is distributed/broken additional 
treatment of such areas shall be carried out. 
 
Treatment Under Aprons: 

 
The soil below concrete or stone aprons to be provided around the 
perimeter walls of all buildings shall also be treated with the chemical 
solution at the rate of 5 litres per sq.m. 

 
11.01   Treatment over DPC: 
 

Top concrete damp proof in external and internal walls shall be given a 
liberal coat of chemical solution when the concrete is still green. 

 

12.00 Vitreous/Ceramic floor tiles 

12.01  Tiles 
 

The tiles shall be of the best quality and of approved make manufacture. 
These shall be of specified size, type and colour and laid to pattern as 
shown in the drawings or as approved by the Engineer. Sizes should not 
vary not exceeding +0.5mm. Tolerance in thickness  + 0.4mm. Normal 



 
 
 
 
 

TNGCL, AGARTALA  

 
MODIFICATION WORKS OF AD 

NAGAR CNG STATION AGARTALA  
 

Tender No.: 05/51/23M6/TNGCL/001 

 
 
 
 

MECON LIMITED 

 

Page 21 of 111 

thickness 8 to 10 mm.  

 

12.02 Sub-Base 
 
The base concrete on which the tiles are to be laid shall be cleaned, 
wetted and mopped. If required 1:3:6 cement concrete screed shall be 
laid to make up the total thickness of floor finish as specified.  The surface 
shall be laid to falls and slopes as required and scratched for key.  
 

12.03 Laying of Floor Tiles 
 
After the base is cured and dried, 10mm thick 1:3 mortar (1 cement : 3 
coarse sand) shall be laid on the surface and spread evenly with a trowel. 
A neat cement slurry of honey like consistency shall be spread over @3.3 
kgs cement per sq. meter as would accommodate about 20 tiles, the back 
of the tile previously cleaned and soaked in water and placed over the 
mortar and brought to proper level by striking gently with a wooden mallet.  
 
The surface of the flooring during laying shall be frequently checked with 
a straight edge about 2 meter long so as to obtain a true surface with the 
required slope. 
 

12.04 Pointing 
 
The tiles shall be laid in the manner as specified above in required pattern 
with a thin joint as possible. The joints shall be thoroughly cleaned off the 
grey cement slurry with wire/coir brush or trowel to a depth of 2mm to 
3mm and all dust and loose mortar to be removed and pasted with white 
cement slurry admixed with pigment of matching colour as the tiles.  The 
pointing can alternatively, be carried out with an approved non-shrink 
grout of matching colour as recommended by the manufacturer. 
 

12.05 Cutting of Tiles 
 

Care shall be taken to see the full tiles are used as far as possible.   
Where not possible, the edge tiles shall be neatly cut with a tile cutter and 
the edges rubbed smooth. The cut edge of the tiles shall not be installed 
in exposed locations. 
 

12.06 Curing 
 

The tiling shall be cured for 7 days with water and then thoroughly 
cleaned and dried. Finished floor shall not sound hollow when tapped with 
a wooden mallet. 

 
13.00  Ceramic Wall tile in Dado 

 
13.01  Tiles 
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The tiles shall be of approved make/manufacturer.  They shall be flat, and 
true to shape and free from cracks, crazing, spots, chipped edge and 
corners. The surface shall be of uniform shade except for patterned tile. 
 
The tiles shall be of nominal sizes of 200 x 300 mm or as shown. The 
thickness of the tiles shall be 7  to 7.5mm unless otherwise mentioned or 
shown. 

13.02   Colour and Pattern 
 

The tiles shall be white, black matte, colored or patterned as specified. 

13.03  Preparation of Surfaces 
 

The joints shall be racked out to a depth of at least 12 mm in masonry 
walls, while the masonry is being laid.  In case of concrete walls, the 
surfaces shall be backed and roughened with wire brushes.  The surface 
shall be cleaned thoroughly, washed with water and kept wet before 
skirting/dado is commenced. 

13.04  Mortar 
 

10mm thick plaster of cement, mortar 1:3 (1 cement : 3 coarse sand) shall 
be applied and allowed slightly to harden. The plaster shall be roughened 
with wire brushes or by scratching diagonal at close intervals. 

13.05   Laying of Tiles 
 

The tiles shall be soaked in water, adequately washed clean, and a coat 
of neat cement slurry applied liberally at the back of tiles and set in the 
bedding mortar.  The tiles shall be tamped and corrected to proper plane 
and lines.  The tiles shall be set in the required pattern and butt jointed.  
The joints shall be as fine as possible and uniform.  Top of dado shall be 
truly horizontal and joints truly vertical except where otherwise indicated.  
Where full size tiles cannot be fixed these shall be cut to the required size 
and their edges rubbed smooth. Care shall be taken to ensure that as far 
as possible cut tile are in non-exposed locations. Works shall be carried 
out in all areas only after the Engineer has approved a sample panel. 

13.06   Pointing 
 

After laying is complete, the joints shall be cleaned off the grey cement 
grout with wire brush and all dust and loose mortar removed. The joints 
shall then be flush pointed with white cement slurry added with approved 
pigments to match the colour of tiles. 

13.07   Curing and Finishing 
 

The surface shall be cleaned and kept wet by sprinkling water for seven 
days. The finished surface shall be clean, free of patches and glossy and 
shall not sound hollow.  Finished dry surfaces shall be washed with mild 
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organic acid, if so required.  The finished surface shall meet the approval 
of the Engineer. 

14.00  Rolling Shutters 
 

Rolling shutters shall conform to IS: 6248 – 1979.  These shall include 
necessary locking arrangement and handles etc.  These shall be suitable 
for fixing in the position as specified. The shutter shall generally be 
provided with reduction gear operated by mechanical device with handle. 

14.01  Shutter 
 

The shutter shall be built up of interlocking lath section formed from cold 
rolled steel strips. The thickness of the sheets from which the lath 
sections have been rolled shall be not less than 1.20 mm for shutters 
above 3.5 m width.  Shutters above 9 meters in width should be divided in 
2 parts with provision of one middle fixed or movable guide channel or 
supported from the back side to resist wind pressure.  The lath section 
shall be rolled so as to have interlocking curls at both edges and a deep 
corrugation at the centre with a bridge depth of not less than 12mm to 
provide sufficient curtain of stiffness for resisting manual pressures and 
normal wind pressure.  Each lath section shall be continuous single piece 
without any welded joint.  When interlocked, the lath sections shall have a 
distance of 75 mm rolling centres.  Each alternate lath section shall be 
fitted with malleable cast iron or mild steel clips securely rivetted at either 
ends, thus locking the lath section  at both ends and preventing lateral 
movement of the individual lath sections.  The clips shall be so designed 
as to fit the contour of the lath sections. 

 
14.02   Spring 
 

The spring shall be of coiled type. The spring shall be manufactured from 
high tensile spring steel wire or strips of adequate strength conforming to 
IS: 4451- part I 1981. 

 
14.03   Roller and Brackets 
 

The suspension shaft of the roller shall be made of steel pipe conforming 
to heavy duty as per IS: 1161-1979.  For shutter upto 6 metre width and 
height not exceeding 5 metre, steel pipes of 50mm nominal bore shall be 
used.  The shaft shall be supported on mild steel brackets of size 500 x 
500 x 10 mm for shutter of clear height above 3.5 m and upto 6.5 m.  The 
suspension shaft clamped to the brackets shall be fitted with rotable cast 
iron pulleys to which the shutter is attached.  The pulleys and pipe shaft 
shall be connected by means of pretensioned helical springs to counter 
balance the weight of the shutter and to keep the shutter in equilibrium in 
any partly open position. 
 
When the width of the opening is greater than 3.5 mtr. the cast iron 
pulleys shall be interconnected with a cage formed out of mild steel flats 
of at least 32 x 6 mm and mild steel dummy rings made of similar flats to 
distribute the torque uniformly.  Self aligning two row ball bearing with 
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special cast iron casings shall be provided at the extreme pulley and 
caging rings shall have a minimum spacing of 15 mm and at least 4 
number of flats running throughout length of roller shall be provided. 
 
In cast of shutters of large opening with mechanical device for opening 
the shutter the roller shall be fitted with a purion wheel at one end which in 
contract with a worm fitted to the bracket plate, caging and pully with two 
ball bearing shall be provided. 

 
14.04   Guide Channel 
 

The width of guide channel shall be 25 mm the minimum depth of guide 
channels shall be 75mm. 
 
The gap between the two legs of the guide channels shall be sufficient to 
allow the free movement of the shutter and at the same time close enough 
to prevent rattling of the shutter due to wind. 
 
Each guide channel shall be provided with a minimum of three fixing 
cleats or supports for attachments to the walls or column by means of 
bolts or screws.  The spacing of cleats shall not exceed 0.75 m.  
Alternatively, the guide channels may also be provided with suitable 
dowels, hooks or pins for embedding in the walls. 
 
The guide channels shall be attached to the jambs, plumb and true either 
in the overlapping fashion or embedded in grooves, depending on the 
method of fixing. 

 
14.05  Cover 
 

Top cover shall be of mild steel sheets not less than 0.90mm thick and 
stiffened with angle or flat stiffners at top and bottom edges to retain 
shape. 
 
Lock plates, one center lock with sliding bolts, handles and anchoring 
rods shall be as per IS 6248 – 1979. 

 
 
 
14.06   Fixing 
 

The arrangement for fixing in different situations in the opening shall be as 
per IS 6248 – 1979. 
 
Brackets shall be fixed on the lintel or under the lintel as specified with 
rawl plugs, and screws bolts etc.  the shaft along with the spring shall then 
be fixed on the brackets. 
 
The lath portion (Shutter) shall be laid on ground and the side guide 
channels shall be found with ropes etc.  The shutter shall then be placed 
in position and top fixed with pipe shaft with bolts and nuts.  The side 
guide channels and cover frames shall then be fixed to the walls through 
the plate welded to the guides.  These plates and bracket shall be fixed by 
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means of steel screws bolts, and rawl plugs concealed in plaster to make 
their location invisible.  Fixing shall be done accurately in a workmen like 
manner that the operation of the shutter is easy and smooth. 

14.07  Painting 
 

All the steel works shall be coated with Red Oxide Zinc Chromate primer 
conforming IS:2074 and painting works as mentioned in synthetic enamel 
paint. 

 
15.00 STRUCTURAL STEEL WORKS 
 
15.01  Steel Works 
 

All finished steel unless otherwise specified shall be well and clearly rolled 
to dimensions and weight as specified by ISI subject to permissible 
tolerances as per IS 1852-1973. 
 
Material shall be free from cracks, surface flaws, laminations, rough and 
imperfect edges and other harmful defects like excessive rust, scaling and 
pitting etc. Structural steel work shall conform to requirements depending 
upon the designation of steel that is being selected to be used for 
particular structural function as specified in drawings. 
 
All structural steel girders, channels, plates and other rolled sections shall 
conform to IS : 2062, grade-A. Pipes shall conform to IS : 1161 - YST 240 
MPa. 
  

15.02 Electrodes required for metal arc welding shall be covered electrodes 
conforming to IS 814 – 1970. 
88 
 

15.03 Fabrication:  Steel sections as required shall be straightened and cut to 
square and exact lengths.  Cut ends exposed to view shall be finished 
smooth.  No two pieces shall be otherwise welded or jointed to make up 
the required length of the number. 
 
If straightening, flattening or bending is necessary, shall be done in a 
process that will not damage the material or impair its strength.  Shearing, 
flame cutting or chipping shall be done carefully and accurately.  Finished 
member shall be free from undue twists, bends, wrapping, distortion or 
other irregularities.  Holes, where required, shall be drilled to required size 
and not made nor enlarged by burning.  Holes shall have their axis 
perpendicular to surface bored through.  Any fabricated assembly shall be 
without the member being strained or forced into position and 
components shall meet at perfect angles.  Where practicable, welds 
should preferably be made in flat position.  Welds shall be free from 
cracks, discontinuity in welding, or other defects categorised as such in 
relevant standards.  Welds will be inspected and cost of the same shall be 
deemed to be included in the quoted rates. A defective weld, harmful to 
structural strength, shall be cut out and rewelded.  All welds shall be 
cleaned of slag and other deposits after completion. 
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All structural steel works for canopy and other structures shall have butt 
welds between adjacent surfaces ground smooth.  Items concealed from 
view need not require grinding of welds.  Architectural metal work shall be 
well formed to shape and size with sharp lines, angles and true curves.  
Drilling and punches shall produce clean true line and surface.  All site 
connections shall be preferably by permanent bolts.  Welding at site shall 
be done with the prior permission of engineer-in-charge. Exposed weld 
shall be ground smooth, exposed surfaces shall have smooth finish.  
Joints shall be milled to close fit and corner joints shall be well formed and 
in true alignment.  Work shall be accurately fastened in place. 
 
Painting shall be as described under the head “Painting”. 
 

15.04 Roof Covering/ Sheeting: Canopy roof sheeting shall be of 0.6mm 
Zincalume/ galvalume colour coated sheets and shall have trapezoidal 
profile with 28-32 mm deep crest and 186-250 c/c profile width with 
minimum two ribs at centre for stiffening. The sheet shall be of minimum 
fy = 345 MPa and shall be coated with hot dip metallic Zinc aluminum 
alloy @ 150 gsm coating mass total on both sides.  
 

15.05 False Ceiling: False ceiling panels on the under-side of the canopy shall 
be of 0.6mm thk. cold rolled colour coated steel of profile as per drawings 
of approved colour and make. False ceiling panels shall be fixed with 
stainless steel screws in such a way that they are not visible from below 
after completion of work.     
 

15.06 Painting on Metal Work  : Painting shall be as done to meet the following 
specification for canopy: 
 
A. ON COILS 
 
SUBSTRATE : 
 
i) Cold Rolled Steel Coil  
ii) Galvanised Coil  IS 227 
 
COATING 
 

NORMAL MAXIMUM 

Zinc Aluminium 150 gms/ sqm 8 microns 
Epoxy Primer 5-7 microns 10 microns 
Alkyd Backer 5-7 micron 10 micron 
Polyster top-Coat 12-16 micron 15-22 micron 
Normal Total Coatings 22-30 micron 40 micron 

 
TYPICAL PROPERTIES 
 
 PROPERTY APPLICABLE 

SPECIFICATION 
 

DATA 

1 Normal organic 
coating thickness 

ECCA-T-1(BS-3900/C-5) 23 micron 

2 Specular gloss (60 
Deg.) 

ECCA-T-2(ASTMD- 523) 30-80% 
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 PROPERTY APPLICABLE 
SPECIFICATION 
 

DATA 

3 Pencil Hardness ECCA-T-4 (ASTMD-3363) 2H 
4 Scratch Resistance BS-3900/E2(IS-101) 1500g 
5 Flexibility :   
5.1 Reverse Impact ECCA-T-6 (BS-3900) 5mn/mm 

40”/lb 
5.2 Bend Test ECCA-T-7 (BS-3900/E1) 2-T 
5.3 Frichsen IS-10175 (52) >5mm 

 
B. ON ALL OTHER STEEL MEMBERS 

 
i) Surface preparation as per grade St -2 according to 

Swedish Standard SIS055900. 
ii) Two coats of zinc phosphate in phenolic alkyd medium (DFT 

35µ/coat). 
iii) Two coats of synthetic enamel (DFT 25 µ /coat) conforming 

to IS: 2932-1974. 
 
15.07  Surface Preparation & Primer 

 
One coat of primer shall be applied on shop. The shop coated surface 
shall be rubbed down thoroughly with abrasive paper to remove dust, rust, 
other foreign matters and degreased cleaned with warm fresh water and 
air dried. 
 
Primer coat of zinc phosphate primer shall be applied by 
brushing/spraying over the shop coat in a manner so as to ensure a 
continuous and uniform film throughout. 

 
15.08  Final Paint 
 

After the primer is hard dry the surface shall be dusted of and one coat of 
synthetic enamel paint of approved color and shade (conforming to 
IS:2932) shall be applied by brushing/spraying to achieve the required 
DFT. Second coat will be applied after drying of previous one to give a 
uniform surface. Paints can be diluted by means of thinner as approved 
by paint manufacturer only. 

16.0  White Washing with Whiting 
 

Preparation of mix :  Whiting (ground white chalk) shall be dissolved in 
sufficient quantity of warm water and thoroughly stirred to form a thin 
slurry which shall then be screened through a clean coarse cloth.  Two kg 
of gum (DDL) and 0.4 kg of copper sulphate dissolved separately in hot 
water shall be added for every cum of the slurry which shall then be 
diluted with water to the consistency of milk so as to make a wash ready 
for use. 

16.01  Preparation of surface 
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Before new work is white washed, the surface shall be thoroughly 
brushed free from mortar droppings and foreign matter. 

 
16.02  Application: 
 

The white wash shall be applied with moonj brushes to the spcified 
number of coats.  The operation for each coat shall consist of a stroke of 
the brush given from the top downwards, another from the bottom 
upwards over the first stroke, and similarly one stroke horizontally from 
the right and another from the left before it dries. 

Each coat shall be allowed to dry before the next one is applied.  Further 
each coat shall be inspected and approved by the Engineer-in-charge 
before the subsequent coat is applied.  No portion of the surface shall be 
left out initially to be patched up later on.  
 
For new work, three or more coats shall be applied till the surface 
presents a smooth and uniform finish through which the plaster does not 
show.  The finished dry surface shall not show any signs of cracking and 
peeling nor shall it come off readily on the hand when rubbed. 

 
17.00  Oil Bound Distemper 
 
17.01  Preparation of Surface 
 

Preparation of surface shall in general any unevenness shall be made 
good by applying putty made of plaster of paris mixed with water including 
filling up the undulation and then sand papering the same after it is dry. 
Before starting painting with oil bound distemper, the prepared surface 
shall be treated with two coats of primer consisting of cement primer, 
whiting and the surface shall be smoothened by applying thick paste 
made of synthetic enamel paint, varnish (Jallo) and chalk powder with 
knife edged patti.  

 

17.02  Primer Coat 
 

The primer coat shall be alkali resistant primer or distemper primer and 
shall be of the same manufacture as oil bound distemper. 

 
If the wall surface plaster has not dried completely, alkali resistant  primer, 
otherwise distemper primer shall be applied. The mixture of alkali 
resistant primer shall be prepared as per approved manufacturer’s 
instructions. 

17.03  Preparation of oil bound distemper  
 

The distemper shall confirm to IS:428 and shall be diluted with water. 
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17.04  Application of Distemper 
 

After the primer coat has dried for at least for 48 hours, the surface shall 
be lightly sand papered and dusted off avoiding rubbing off the primer 
coat. Minimum 3 coats of distemper shall be applied with brushes in 
horizontal strokes followed by immediate vertical strokes which together 
shall continue 1 coat. The subsequent coats shall be applied after at least 
24 hours between consecutive coats to permit proper drying of the 
proceeding coats. The finished surface shall be even and uniform without 
patches, brush marks, drops etc.  

18.00  Acrylic Emulsion Painting 

18.01  Preparation of surface 
 

Same as mentioned in Oil Bound Distemper. 

18.02  Preparation of Mix 
 

Plastic emulsion paint shall conform to IS:5411 (Part 1) and shall be of 
approved shade. Preparation of mix shall be as per manufacture’s 
instructions. 

18.03  Application of Paint 
 

The Paint mix shall be continuously stirred while applying for maintaining 
uniform consistency number of coats shall be 3 or more coats. The 
painting shall be laid evenly and smoothly by means of crossing and 
laying off. The crossing and laying off consists of covering the area with 
paint, brushing the surface hard at first, then brushing alternately in 
opposite direction 2/3 times and then finally brushing lightly in a direction 
at right angles to the same. In this process no brush marks, no hair 
marks, no clogging of paint puddles shall be permitted. The full process of 
crossing and laying off will continue 1 coat.  The paint shall be applied by 
means of brush and roller. 
 
Plastic emulsion paint shall start only after the proceeding coat has 
become sufficiently hard to resist the brush marking. Subsequent coats of 
plastic emulsion shall also be started after the preceding coat is dried by 
evaporation of water content. 
 
Plastic emulsion paint shall start only after the proceeding coat has 
become sufficiently hard to resist the brush marking. Subsequent coats of 
plastic emulsion shall also be started after the preceding coat is dried by 
evaporation of water content. 
 
The surface of finishing shall present a flat, velvety smooth finish, even 
and uniform shade without patches, marks, paint drops etc. 

 
19.00  Synthetic Enamel Paint 
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The shop coated surface shall be rubbed down thoroughly with abrasive 
paper to remove dust, rust, other foreign matters and degreased cleaned 
with warm fresh water and air dried. 
 
Primer coat of red-oxide zinc chromate primer conforming to IS:2074 shall 
be applied by brushing/spraying over the shop  coat in a manner so as to 
ensure a continuous and uniform film throughout. 

19.01  Final Paint 
 

After the primer is hard dry the surface shall be dusted of and one coat of 
synthetic enamel paint of approved color and shade (conforming to 
IS:2932) shall be applied by brushing/spraying.  The coats are applied 
after drying one after another to give a uniform surface. Paints can be 
diluted / thinning by means of thinner only as per the requirements of the 
finished paint surface.   

 
20.00  Water Proofing   
 
20.01  Surface Preparation 
 

Applying and grouting a slurry coat of neat cement using 2.75 kg/sqm. of 
cement admixed with proprietary water proofing compound conforming to 
IS. 3645 over the RCC slab including cleaning the surface before 
treatment. 

 
20.02  Laying 
 

All exposed flat roofs shall be water proofed with two components elastic 
polymerised acrylic water proofing system using “Uco Elastic Plaster” 
manufactured by STP including finishing the surface with 40 mm thick 
cement concrete 1:2:4 (1 cement : 2 coarse sand : 4 graded stone) 
admixed with water proofing compound confirming to IS:2645 to required 
slope and treating similarly the adjoining walls upto 300mm including 
rounding of junctions of wall and slabs.   
 
After two days proper curing applying a second coat of cement slurry 
admixed with proprietary water proofing compound conforming to IS:2645. 

 
Finishing the surface with 20 mm think joint less cement mortar of mix 
1:4(1cement :4coarse sand) admixed with proprietary water proofing 
compound conforming to IS 2645  and finally finishing the surface with 
trowel  with neat cement slurry and making of 300X300 mm square. 
 
The whole terrace so finished shall be flooded water for a minimum period 
of two weeks for curing and for final test .All above operation  to be done 
in order and a directed and specified the Engineer-in-Charge. 
 
Required No of Khurrah of size 450X450X12mm to be provided as per 
drgs. 
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LIST OF APPROVED MAKES FOR CIVIL WORK 
 
 
Cement    Portland cement UltraTech 
        Raymonds 
        ACC 
             
  
Steel     Tor Steel  SAIL 
        TISCO 
        RATHI 
 
     Structural Steel SAIL 
        TISCO 
 
Sheeting       Interarch 
        Metacolor 

Supertech ( India ) Pvt. Ltd. 
 
Bolts        Unbrako 
        TVS 
        GKW 
 
Electrodes      ESAB 
        Advani 
        D&H 
 
Paint        Asian Paints 

  ICI 
  Shalimar 
  Berger 
        

External Finish     Sandtex of ACC 
        Spectrum 
        Apex 
        Unitile 
 
Construction Chemicals    CICO 
        FOSROC 
        ROFFE  
        STP 
        MC 
        Pidilite 
         
Aluminium Extruded sections    Hindalco  
        Domal  
        Indal 
 
Aluminum Hardware     Earlbehari 
        ECIE 
 
 
Glass       Modi Float 
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        Asahi 
        Atul 
 
Floor Spring      Door King 
        Prabhat 
 
Ceramic Tiles      Kajaria 
        Orient 
        Bell 
        Somani 
 
Vitreous Tiles      Diamond 
        Granamite 
        Spartek 
        Somani (graviti)  
 
Grout       ACC  
        Roffe 
        Fosroc 
        Unitile 
 
Laminate Board     Novapan 
        Bhutan  
        Kitply  
 
False Ceiling      1 Tiger Steel Engineering India Ltd. 

606, Devarrata Building, Sec. 17, 
Vashi, New Mumbai – 400 705 
 

2. Metalex Engineering & Consruction Pvt. 
Ltd. 

 E-165, Greater Kailash Part-I, New Delhi 
 
3. Interarch 
 
4. Lloyd Insulation Pvt. Ltd.  

 
5. Supertech ( India ) Pvt. Ltd. 
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PREAMBLE / SPECIAL CONDITION OF CONTRACT 
 
1.0        Work under this contract is time-bound and has   to   be completed within 

the time limit set in the tender.   Work shall  be executed in accordance 
with an  agreed  schedule, which   shall be submitted by the tenderers 
 along   with offer and agreed to by the Employer.  

  
2.0         Tendering Procedure 
2.1       Although  to be paid as an item rate work,   the  contract will   be on a 

turnkey basis and must include  all   items and  accessories necessary for 
completion of  the  entire work in ready for use condition. 

2.2  The   contractors are advised to submit   their   bids including  technical & 
commercial conditions only  in  the Performa enclosed.  Offers  not 
submitted   in    the prescribed  form are likely to be rejected. 

2.3 This  procedure  will enable the purchaser  to  ensure  that all offers 
received are at par technically and commercially.           

2.4        Any revisions in the technical specifications,  quality of  materials, prices 
 offered  by   letters, telephonic messages,   telegraphically, telex, telefax 
or  any  other method   of  communication will not  be  accepted   after 
opening    of   the   tenders   except    during   formal negotiations, 
discussions with the purchaser. 
 

3.0 Contractor's Experience 
3.1 Contractor tendering  for  this  work  shall  be  a specialist contractor 

engaged  in   the   supply, installation,  testing  & commissioning  of Civil, 
Structural, Illumination and Plumbing works. 
 

3.2 Contractor   must  have  sufficient  experience   in   the execution  of  
Architectural & Industrial projects. 

 
4.0         Technical information 
4.1 Contractor  shall submit along with the tender  copies  of  detailed   

specifications, leaflets,   and   other technical    literature of all 
 mechanical   equipment offered by him.  

 
5.0 Contractual Conditions 

 
It shall be noted that the Tender for Plumbing works is being floated only 
as an extension of the Civil  works contract, and is to be executed  by 
 an approved specialist  sub-contractor,  as per list enclosed in Notice 
Inviting Tender (NIT). All contract terms  and conditions for these works 
shall be same  as per agreement for Civil Works. 
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01.0 PLUMBING SANITARY & WATER SUPPLY WORKS 
 
01.01.       Scope of work 
 
01.01.01      The   form   of  Contract  shall  be  according  to   the  "Conditions of 

Contract".  The following clauses shall be considered  as an extension 
and not in limitation of  the obligation of the Contractor. 

 
01.01.02 Work under this Contract shall consist of furnishing all labor, materials, 

equipment and appliances necessary and required.   The  Contractor  is  
required  to  completely furnish   all   the  plumbing   and   other 
specialized services  as  described hereinafter   and  as   specified  in  
the  schedule  of  quantities  and/or  shown  on  the plumbing drawings. 
 

01.01.03      Without  restricting to the generality of the  foregoing, the Plumbing 
installations shall include the following:- 

 
i)  Sanitary Fixtures 
ii)  Soil, Waste, Vent, Pipes & Fittings 
iii)  Rainwater pipes   
iv)  Water Supply System  
v)  Sewerage  &  Storm Water  Drainage  including  septic tanks & 

soakways and petrol-oil interceptor trap 
vi)  Water   Supply   Distribution   Pumps   and   related electrical 

works  
vii)  Sinking of borewell including submersible pump and related 

electrical works    
         
01.01.04      Services  rendered  under  this  section  shall  be  done without any extra 

charge. 
 
01.02       Specifications 
 
01.02.01      Work under this Contract shall be carried out strictly in  accordance with 

specifications attached with the tender. 
 
01.02.02      Items  not covered under these specifications due to  any  ambiguity  or 

misprints   or additional works,  the work shall  be carried out as per latest 
specifications of the Central Public Works  Department  with   upto   date 
amendments as applicable in the Contract. 

 
01.02.03 Works not covered under para 1.02.01 and 1.02.02 shall be carried out as 

per relevant Indian Standards specifications and Code of Practice as 
applicable. 

 
01.03 Execution of work      

 
01.03.01      The  Contractor should visit and examine the site of work and  satisfy  

himself as to the nature  of  the  existing  
roads  and other means of communication and other details pertaining   to  
the  work  and  local   conditions and facilities  for  obtaining  his own  
information  on  all matters affecting the execution of work.  No extra 
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charge made  in consequence of any misunderstanding or incorrect  
information  on  any  of these points  or  on grounds  of insufficient 
description will be allowed. 

 
01.03 02     The  work  shall be carried out in conformity  with  the plumbing   drawings  

and  within  the   requirements of architectural,   HVAC, electrical,  
structural  and  other  specialized services drawings. 

 
01.03.03      The  Contractor  shall  cooperate  with  all  trades  and agencies working 

on the site.  
 
01.03.04 On award of the work,  Contractor shall submit a schedule of construction 

in the form of a pert chart or bar  chart for  approval of the Engineer-in-
Charge.  All dates  and  time schedule agreed upon should be strictly 
adhered to, within the stipulated time of completion/commissioning along 
with the specified phasing, if any. 

 
01.04  Drawings 
 
01.04.01      Tender  drawings, diagrams and details shall not be  used for setting out 

until all relevant dimensions of existing  structures  and other related 
works have been checked  on  site by the contractor. Plumbing drawings 
are diagrammatic but  shall be  followed  as    closely as  actual   
construction   permits. Any deviations made  shall   be in conformity with 
the architectural and other services drawings.  

 
01.04.02  Architectural drawings shall take precedence over plumbing or other 

services drawings as to all dimensions. 
 
01.04.03 Contractor shall verify all dimensions at site and bring to the notice of the 

Engineer-in-Charge all discrepancies or  deviations  noticed.   Decision of 
the Engineer-in-Charge shall be final. 

 
01.04.04  Large size details and manufacturers dimensions for materials to be 

incorporated shall take precedence over small-scale drawings. 
          
01.04.05  Any drawings issued by the Architects/Consultant for the work are the 

property of the Architects/Consultant and shall not be lent, reproduced or 
used on any works other than intended without the written permission of 
the Engineer-in-charge 

 
01.05   Inspection and testing of materials. 
 
01.05.01  Contractor shall be required, if requested, to produce manufacturers test 

certificate for the particular batch of materials supplied to him.   The tests 
carried out shall be as per the relevant Indian Standards. 

 
01.05.02 For examination and testing of materials and works at the site Contractor 

shall provide all testing and gauging equipment necessary and required at 
site for such tests. 

 
01.05.03  All such equipment shall be tested for calibration at any approved 

laboratory, if required by the Engineer-in-Charge. 
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01.05.04 Samples of all materials shall be got approved before placing order and 

the approved samples shall be deposited with  the  Engineer-in-charge.  
Any  materials  declared defective by Engineer-in-Charge shall be 
removed from the site within 48 hours.  

 
01.06       Metric conversion 
 
01.06.01  All dimensions and sizes of materials and equipment given in the tender 

document are commercial metric sizes. 
 
01.06.02  Any weights or sizes given in the tender having changed due to metric 

conversion, the nearest equivalent sizes accepted by Indian Standards 
shall be acceptable without any additional cost. 

 
01.07       Reference points 
         
01.07.01  Contractor shall provide permanent benchmarks, flag tops and other 

reference points for the proper execution of work and these shall be 
preserved till the end of the work. 

 
01.07.02  All such reference points shall be in relation to the levels and locations, 

given in the architectural and plumbing drawings. 
 
01.08       Reference drawings   
 
01.08.01  The Contractor shall maintain one set of all drawings issued to him as 

reference drawings. These shall not be used on site.  All-important 
drawings shall be mounted on boards indexed and placed in racks no 
drawings shall be rolled. 

 
01.08.02  All corrections, deviations and changes made on the site shall be shown 

on these reference drawings for final incorporations in the completion 
drawings.   All changes to  be  made  shall be initialed  by  the   Engineer-
in-Charge.  

 
01.09 Shop drawings 
 
01.09.01  The Contractor shall submit to the Engineer-in-Charge four copies of the 

shop drawings for approval by Engineer-in-charge. 
 

01.09.02  Shop drawings shall be submitted under following conditions: - 
 

a) All design drawings for underground services, structural works, 
electrical works and illumination works.   

 
b)   Equipment layout, piping and wiring diagram. 
 
c) Manufacturer or Contractor's fabrication drawings for any materials 

or equipment supplied by him. Showing any changes in layout in 
the plumbing drawings. 

 
d) False ceiling, sheeting details. 
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e) RCC details and Bar bending Schedules. 

 
f) Showing any changes in layout in the plumbing drawings. 

 
g) As Built  Details Drawings. 
 

01.09.03  The Contractor shall submit four copies of catalogues, manufacturer’s 
drawings, equipment characteristic data or performance charts as 
required by the Engineer-in-Charge. 

 
01.10      Completion drawings 
 
01.10.01  On completion of work, Contractor shall submit one complete set of 

original tracings and two prints of  "As Built" drawings to the Engineer-in-
Charge. These drawings shall have the following information. 

 
a) Run of all piping, diameters on all floors, vertical stacks and location of 

external services. 
 
b) Ground and invert levels of all drainage pipes together with location of 

all manholes and connections upto outfall.  
 
c) Run of all water supply lines with diameters, locations of control valves 

access panels. 
 
d) Location of all electrical equipment with their layout and piping 

connections. 
          

No completion certificate shall be issued unless the above drawings are 
submitted. 

 
01.10.02  Contractor shall provide four sets of catalogues, service  manuals, 

manufacturer's  drawings,   performance data and list of spare parts 
together with the name and address   of   the manufacturer for  all  
electrical  and mechanical equipment provided by him. 

 
01.10.03  All "Warranty Cards" given by the manufacturers shall be handed over to 

the Engineer-in-Charge. 
 
01.11      Contractor's rates 
 
01.11.01  Rates quoted in this tender shall be inclusive of cost of materials, labor, 

supervision, erection, tools, plant, scaffolding, service connections, 
transport to site, taxes, octroi and levies, breakage, wastage and all such 
expenses as may be necessary and required to completely do all the 
items of work and put them in a working condition. 

 
01.11.02  Rates quoted are for all heights and depths and in all positions as may be 

required for this work. 
 

01.11.03  All rates quoted must be for complete items inclusive of all such 
accessories, fixtures and fixing arrangements, nuts, bolts, hangers as are 
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a standard part of the particular item except where specially mentioned 
otherwise. 

 
01.11.04  All rates quoted are inclusive of cutting holes and chases in walls and 

floors and making good the same with cement  mortar/concrete/water 
proofing of appropriate mix and   strength   as   directed   by   Engineer-in-
Charge. Contractor shall provide holes,  sleeves, and recesses in the 
concrete and masonry work as per reuirement of work. 

 
01.12  Testing 
 
01.12.01  Piping, drainage, electrical and illumination works shall be tested as 

specified under the relevant clauses of the specifications. 
 
01.12.02  Tests shall be performed in presence of the Engineer-in-Charge. 
 
01.12.03  All materials and equipment found defective shall be replaced and whole 

work tested to meet the requirements of the specifications. 
 
01.12.04  Contractor shall perform all such tests as may be necessary and required 

by the local authorities to meet municipal or other byelaws in force. 
 
01.12.05  Contractor shall provide all labor, equipment and materials for the 

performance of the tests. 
 
01.13     Site clearance and cleanup 
 
01.13.01  The Contractor shall, from time to time clear away all debris and excess 

materials accumulated at the site. 
 
01.13.02  After the fixtures, equipment and appliances have been installed and 

commissioned, Contractor shall clean-up the same and remove all 
plaster, paints, stains, stickers and other foreign matter or discoloration 
leaving the same in a ready to use condition. 

 
01.13.03  On completion of all works, Contractor shall demolish all stores, remove 

all surplus materials and leave the site in a broom clean condition, failing 
which the same shall be done at Contractor's risk and cost. 

 
01.14 License permits and municipal approvals 
 
01.14.01  Contractor   must   hold a valid plumbing or  any   other license  as 

required by the Municipal corporation or Municipality or  any other 
competent authority under whose jurisdiction the work falls. 

 
01.14.02  Contractor must keep constant liaison with the  municipal/statutory 

authority and obtain approval of all Plumbing works carried out by him. 
 

01.14.03  Contractor shall obtain,   from the municipal and other authority 
completion certificate with respect to his work,  as  required  for  
occupation  of  the   building.   Contractor   shall  obtain  permanent  
water  supply and drainage   connections   from   authorities    
concerned.   Engineer-in-Charge  shall reimburse the fees paid to the 
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authorities towards the connection charges on  production of receipts for 
money paid.  
 

01.15  Recovery of cost for materials issued to Contractors free of cost 
 

01.15.01  If any materials issued to the Contractor, free of cost, are damaged or 
pilfered, the cost of the same shall be recovered from the Contractor on 
the basis of actual cost to owner which shall include all freight and 
transportation, excise duty, sales tax, octroi, import duty etc, plus 10%. 
The decision on the actual cost given   by  the Engineer-in-Charge 
shall be final and binding on the Contractor. 

 
01.16       Materials supplied by Purchaser 
 
01.16.01  The Contractor shall verify that all materials supplied by the Purchaser 

conform to the specifications of the relevant item in the tender.   Any 
discrepancy found shall be brought to the notice of the Engineer-in-
Charge. 

 
01.17       Materials 
 
01.17.01  Unless otherwise specified and expressly approved in writing by the 

Engineer-in-Charge, only materials of makes and specification as 
mentioned in the list of approved makes attached with the specifications 
shall be used. 

 
01.17.02  If required, the Contractor shall submit samples of materials proposed to 

be used in the works.  Approved samples shall be kept in the office of the 
Engineer-in-Charge and returned to the Contractor at the appropriate 
time. 

 
02.00 SANITARY FIXTURES 
 
02.01  Scope of work 
 
02.01.01  Work under this section shall consist of furnishing all materials  & labor 

necessary and required to completely install all sanitary fixtures, 
chromium plated fittings and accessories as required by the drawings 
specified here-in-after and given in the Schedule of Quantities. 

02.01.02 Without restricting to the generality of the foregoing the sanitary fixtures 
shall include the following: - 

 
a) Sanitary fixtures   
b) Chromium plated fittings 
c) Porcelain or stainless steel sinks 
d) Accessories  e.g. toilet paper holders, liquid  soap dispenser, coat 
hooks etc.  
 

02.01.03 Whether specifically mentioned or not all fixtures and appliances shall be 
provided with all fixing devices, nuts, bolts, screws, hangers as required. 

02.01.04 All exposed pipes within toilets and near fixtures shall be chromium-plated 
brass or copper unless otherwise specified. 
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02.02        General requirements 
 
02.02.01  Sanitary fixtures shall be of the best quality approved by the Engineer-in-

Charge. Wherever particular makes are mentioned, the choice of 
selection shall remain with the Engineer-in-Charge. 

 
02.02.02  All fixtures and fittings shall be provided with all such accessories as are 

required to complete the item in working condition whether specifically 
mentioned or not in the Schedule of Quantities, specifications, drawings. 
Accessories shall include proper fixing arrangement, brackets, and nuts, 
bolts, screws and required connection pieces.  

02.02.03 Fixing screws shall be half round head chromium plated brass screws 
with C.P. washers where necessary. 

 
02.02.04 Porcelain sanitaryware shall be glazed vitreous china of first quality free 

from warps, cracks and glazing defects. All wares shall be white unless 
otherwise given in the Schedule of Quantities.  Color of sanitaryware, 
when specified shall be selected by the Engineer-in-Charge.  Fixtures 
 shall conform  to  I.S.2556  (Part-I)  'General Requirements'. 

 
02.02.05 Chromium plated fittings shall be cast brass chromium plated of the best 

quality approved by the  Architects. The chromium plating shall conform to 
BE 4827 and shall be of grade 2 (thickness 10 micron). 

02.02.06  All fittings and fixtures shall be fixed in a neat workmanlike manner true to 
level and heights shown on the drawings and in accordance with the 
manufacturer recommendations.   Care shall be taken to fix all inlet and 
outlet pipes at correct positions.  Faulty locations shall be made good and 
any damage to the finished floor, tiling or terrace shall be made good at 
Contractor's cost. 

 
02.03        Water Closet 
 
02.03.01  European W.C 
 
02.03.01.01 European W.C. shall be low volume flushing (4-6  liters)  wash down wall 

mounted set flushed   by   means of  coupled   porcelain flushing  cistern 
 with   complete  internal  fittings of non-corrosive materials. The  EWC 
 shall  be  supported through C.I. floor mounted chair. Flush  pipe/bend 
shall be connected to the W.C. by means  of a suitable rubber adapter. 

02.03.01.02 Each  W.C.   Set shall be provided with a solid plastic seat of color given 
in the schedule of quantities, rubber buffers and chromium-plated hinges. 

02.03.01.03 Plastic seat shall be so fixed that it remains absolutely stationary in  
vertical  position   without falling down on the W.C. 

 
02.04        Urinals 
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02.04.01  Urinals   shall be flat back large (half  stalls)  white glazed  vitreous china 
fixed on concealed  wall  hangers  and bracket. The size of the urinal shall 
be as given in  schedule of quantities. 

02.04.02 Half stall urinals shall be provided with 15 mm dia. C.P. spreader, 32 mm 
dia C.P. domical waste and C.P. cast brass  bottle  trap  with pipe and 
wall flange,  and  shall  be  fixed  to  wall by C.I. brackets  and C.I. wall  
clips  as recommended  by  manufacturers complete as  directed  by 
Engineer-in-Charge. 

02.04.03  Half stall urinals shall be fixed with C.P. brass screws and shall be 
provided with 32-mm dia domical waste leading to urinal's trap. 

02.04 04 Flush pipes shall be G.I. pipes concealed in wall chase but with chromium 
plated bends at inlet and outlet or as given in Schedule of Quantities. 

02.04.05 rinals shall be flushed with No-touch automatic  infrared flush valve set 
operated by a solenoid valve. 

02.04.06 Waste pipes for urinals shall be any one of the following: 

  a) G.I. pipes 
b) Rigid P.V.C. 
 
Waste pipes may be exposed on wall or concealed in chase as directed 
by the Engineer-in-Charge. Specifications for waste pipes shall be same 
as given in Section III. 

02.05    Lavatory basin 
 
02.05.01  Lavatory basins shall be white glazed vitreous china of size, shape and 

type specified in the Schedule of Quantities. 

02.05.02 Each basin shall be provided with R.S.  or  C.I.  brackets and clips and the 
basin securely fixed to wall.  Placing of basins over the brackets without 
secure fixing shall not be accepted. 

02.05.03 Each basin shall be provided with 32 mm dia C.P. waste as specified in 
the Schedule of Quantities, 32  mm  dia  C.P. brass bottle trap with C.P. 
pipe to wall and flange. 

 

02.05.04   Each basin shall be provided with mixing fitting or as specified in the 
Schedule of Quantities. 

 
02.05.05  Basins shall be fixed at proper heights as shown on drawings.  If height is 

not specified, the rim level shall be 79 CMS or as directed by Engineer-in-
Charge. 

 

02.06      Sinks 
02.06.01  Sinks shall be white glazed fireclay or vitreous china or stainless steel or 

any other material as specified in the Schedule of Quantities. 

02.06.02 Each sink shall be provided with R.S. or C.I. brackets and clips and 
securely fixed. Counter top sinks shall be fixed with suitable angle iron 
brackets or clips as recommended by the manufacturer. Each sink shall 
be provided with 40-mm dia C.P. waste with chain and plug as given in 
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the Schedule of Quantities.   Fixing shall be done as directed by 
Engineer-in-Charge. 

02.06.03 Supply fittings for sinks shall be mixing fittings or C.P. taps as specified in 
the Schedule of Quantities. 

 
02.07 Accessories 
 
02.07.01  Contractor shall install all chromium plated and porcelain accessories as 

shown on the drawings or directed by Engineer-in-Charge and given in 
the Schedule of Quantities. 

 
02.07.02  All C.P.  Accessories shall be fixed with C.P. brass half round head 

screws and cup washers in wall with rawl plugs or nylon sleeves and shall 
include cutting and making good as required or directed by Engineer-in-
Charge. 

02.07.03  Porcelain accessories shall be fixed in walls and set in cement mortar 1:2 
(1 cement: 2 coarse sand) and fixed in relation to the tiling work.    

 
02.08       Urinal partitions 
 
02.08.01  Urinal partitions shall be white glazed vitreous china or 25-mm thick 

marble of size specified in the Schedule of Quantities. 
 
02.08.02  Porcelain partitions shall be fixed at proper heights with C.P. brass bolts, 

anchor fasteners and M.S.  Clips as recommended by the manufacturer 
and directed by Engineer-in-Charge. 

 
02.09       Measurement 
 
02.09.01  Sanitary fixtures shall be measured by numbers. 
 
02.09.02 Rate for providing and fixing of sanitary fixtures, accessories, urinal 

partitions shall include all items, and operations stated in the respective 
specifications and Schedule of Quantities and nothing extra is payable. 

 
02.09.03  Rates for all items under specifications pares above shall be inclusive of 

cutting holes and chases and making good  the same,  C.P. brass 
screws,  nuts,  bolts and  any fixing   arrangements required and  
recommended  by manufacturers, testing and commissioning. 

 
 
 
 
03.00   SOIL, WASTE, VENT & RAINWATER PIPES 
 
03.01       Scope of work 
 
03.01.01      Work  under this section shall consist of furnishing all   labor,  materials,  

equipment’s and appliances  necessary and required to completely install 
all soil,  waste, vent  and  rainwater  pipes  and fittings as  required by  the  
drawings, and given in the Schedule of Quantities. 
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03.01.02  Without restricting to the generality of the foregoing, the soil, waste, vent 
pipes system shall include the following:-  

a)  Vertical  and  horizontal soil, waste and  vent  pipes, and  fittings,  joints,  
clamps  and connections to fixtures. 

b)  Connection of all pipes to sewer lines as shown on the  drawings at 
ground floor levels. 

c)  Floor and  urinal  traps,   cleanout  plugs, inlet fittings and rainwater 
heads. 

d)  Testing of all pipelines.  
 
03.02   General requirements 
 
03.02.01      All   materials  shall  be  new   of  the  best   quality  conforming to 

specifications and subject to the  approval of Engineer-in-Charge. 

03.02.02      Pipes   and  fittings shall  be  fixed  truly   vertical, horizontal or in slopes 
as required in a neat workman like  manner. 

03.02.03      Pipes  shall  be  fixed in a manner as  to  provide  easy accessibility  for  
repair and maintenance and shall  not cause obstruction in shafts, 
passages etc. 

03.02.04      Pipes  shall be securely fixed to walls and  ceilings  by suitable clamps at 
intervals specified. 

 
03.02.05      Access  doors for  fittings  and cleanouts  shall  be  so  located  that they 

are easily accessible for  repair  and maintenance. 

 
03.03       Cast iron pipes & fittings 
 
 
03.03.01      Pipes 
 
03.03.01.01   Soil,  waste,   vent,  anti-siphonage and rainwater pipes  shall be cast iron 

pipes. All pipes shall be straight and smooth  and inside free from 
irregular bore,  blow holes,  cracks  and other manufacturing defects.  
Pipes shall  be centrifugal  spun  iron soil pipes conforming  to  I.S. 3989-
1970 or sand cast to  I.S. 1729-1967. 

03.03.01.02 Standard  weight,  dimensions and pig lead  required  for  joints shall be 
as follows:- 

 
For  pipes  conforming to I.S.  3989-1970  (centrifugal  spun soil pipes) 
 
Nominal Diameter  Thickness  Overall Weight  Internal diameter    Depth of 
      6'length 1.83mm   of socket   
ead_________________  
in   mm  mm   kg       mm       
 mm  
 
2           50    3.5  8.5   73  25 
3           75  3.5  12.7   99  25 
4           100  4.0  19.2   126  25 
6           150  5.0   35.5   178  38 
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         For  pipes conforming to I.S.  1729-1967 (sand cast  iron  soil pipes and fittings) 
            
Nominal  Diameter  Thickness  Overall Weight   Internal diameter   
Depth of 
       6'length 1.83mm   of socket  
 lead          
in   mm  mm   kg    mm   mm          
 
2             50  5  11.41  76   25 
3             75  5  16.52  101   25 
4         100  5  21.67  129   25 
6            150  5  31.91  181   38 
 
 
03.03.01.03 Tolerance 
 

Acceptable tolerance for pipes to I.S.  3989 and I.S. 1729  shall be as 
follows:- 

 
a) Wall thickness           -15% 
b) Length                   + 20 mm   
c) Weight                   -10% 

 
03.04       UPVC pipes & fittings 
 
03.04.01 UPVC  pipes  for drainage system shall  be  unplasticized (rigid) PVC 

pipes conforming to I.S.: 4985 of appropriate class as specified in 
schedule of quantities.  

03.04.02  Fitting for the pipes shall be injection molded with  approved type of 
sockets  and  'O'  rings joints. 

03.04.03   Jointing   shall   be  done  as  per  the manufacturers recommendation. 
The pipes and fittings must have matching dimensions  for a perfect joint. 
Loose or excessively tight joints in the system shall not be accepted.         
Fittings  must  have sufficient gap (approx.  10 mm)  for  permissible 
thermal expansion of pipes. 

03.04.04      UPVC  pipes  shall be clamped to the wall  with  approved type UPVC 
saddle clamps. 

 
03.04.05      Use  proper  uPVC pipe adapters for  connections  between cast iron 

pipes, traps and uPVC pipes. 
 
03.05      Fittings 
 
03.05.01  Fittings shall conform to the same Indian Standard as for pipes.   

Contractor  shall  use  pipes  and  fittings  of  matching specifications. 

03.05.02  Fittings shall be of the required degree of curvature with or without access 
door. 
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03.05.03 Access door shall be made up with 3-mm thick insertion rubber washer 
and white lead. The bolts shall be lubricated with grease or white lead for 
easy removal later. The fixing shall be air and watertight. 

03.06      Fixing 
 
03.06.01  All  vertical pipes shall be fixed by M.S.  clamps  truly vertical. Branch 

pipes shall be connected to the stack at the same angle as that of the 
fittings.  No collars shall be   used  on  vertical  stacks.   Each  stack  shall  
be terminated at top with a cowl (terminal guard). 

03.06.02  Horizontal  pipes running along ceiling shall be fixed on structural  
adjustable clamps of special design shown  on the  drawings or as 
directed. Horizontal pipes shall be laid to uniform slope and the clamps  
adjusted  to  the proper levels so that the pipes fully rest on them. 

03.06.03  Contractor shall provide all sleeves, openings,  hangers, inserts  during 
the construction.  He shall  provide  all necessary  information to the 
building Contractor for making such provisions in the structure as  
necessary. All damages shall be made good  to restore the surfaces. 

03.07       Clamps 
 

03.07.01   Holder  bat  clamps   shall  be of  standard  design  and  fabricated  from 
M.S.  flats 40x3 mm thick and 12-mm  dia  M.S.  Rod and 6 mm nuts and 
bolts. They shall  be painted  with  two  coats  of black bitumen paint  
before  fixing. Holder  bat  clamps shall be fixed  in  cement  concrete 
1:2:4 mix blocks 10x10x10 cms deep. 

03.07.02    Where  holder bat clamps are to be fixed in RCC column or  slotted 
angles,   walls or beam they shall be fixed  with  40x3 mm flat iron "U" 
type clamps with anchor fasteners of approved design or 6 mm nuts and 
bolts. 

03.07.03    Structural   clamps   shall  be  fabricated   from   M.S. structural members 
e.g.  rods,  angles, channels flats as per  detailed drawing or as  directed.  
Contractor  shall provide all nuts,  bolts,  welding material and paint the 
clamps  with one coat of red oxide and two or more coats of  black  
enamel paint. 

03.07.04 Slotted angle/channel supports on walls shall be provided  wherever 
shown on drawings.  Angles/channels shall be  of sizes  shown  on  
drawings or specified  in  schedule  of quantities. Angles/channels shall 
be fixed to brick walls with  bolts embedded in cement concrete blocks 
and to RCC  walls  with  suitable anchor  fasteners.  The  spacing  of 
support bolts horizontally shall not exceed 1 m. 

03.07.05 Wherever M.S. clamps are required to be anchored directly to brick walls, 
concrete slabs, beams or columns, nothing extra  shall  be  payable for  
clamping  arrangement  and  making  good with cement concrete 1:2:4 
mix (1 cement  :2 coarse sand :4 mm stone aggregate 20 mm nominal 
size)  as directed by the Engineer-in-Charge. 

03.08 Traps 
 
03.08 .01  Nahni trap or floor traps shall be cast iron,  deep seal   with an effective 

seal of 50 mm. The trap and waste pipes shall be set in cement concrete 
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blocks firmly  supported on the structural floor. The blocks shall be in 
1:2:4 mix (1 cement :2 coarse sand :4 stone aggregate 20 mm nominal 
size)  and extended to 40 mm below finished floor  level. Contractor  shall  
provide all necessary  shuttering  and centering  for  the blocks.  Size of 
the block  shall  be 30x30 cm of the required depth. 

03.08.02   Urinal traps shall  be cast iron P or S  traps with  or  without  vent and set 
in cement concrete block  specified in para above without extra charge. 

03.08.03      Floor trap inlet 
 

Bath  room   traps and connections shall ensure free  and  silent   flow   of  
discharging  water. Where   specified, Contractor  shall provide a special 
type cast iron  inlet hopper without or with one, two or three inlet sockets 
to receive  the waste pipe.  Joint between waste and  hopper  inlet  
socket  shall  be lead caulked.  Hopper  shall  be connected to a C.I. P or 
S trap with atleast 50  mm  seal    (hopper   and   traps   shall   be    paid    
for  separately.)Floor  trap inlet hoppers and the traps shall  be  set  in 
cement concrete blocks as specified  in  para  above without extra charge. 

 
03.08.04   C.P. Grating     
 

Floor  and urinal traps shall be provided with 100-150mm square or round 
C.P./Stainless steel grating, with rim of  approved design and shape. 
Minimum thickness shall be 4 mm or as specified in the Schedule of 
Quantities. 

 
03.09       Jointing 
 

Soil, waste vent, antisyphonage and rainwater pipes shall be  jointed  with 
refined pig lead conforming to  I.S.27-1977.   Sufficient skein of jute rope 
shall be caulked to leave  a minimum space for the pig lead as given in  
para  3.1.2 to be poured in.  After the pouring the lead  shall  be  caulked 
into the joint with caulking tool and hammer. all  surplus lead shall be cut 
and joint left flush  with the rim of the socket neatly. 

 
03.10       Cleanout plugs 
 

Contractor  shall  provide cast brass cleanout  plugs  as  required.   
Cleanout plugs shall be threaded and provided with  keyholes for opening 
.   Cleanout plugs  shall  be fixed to the pipe by a G.I. socket and lead 
caulked joint. 

 
03.11     Waste pipe from appliances 
 
03.11.01   Waste  pipe  from  appliances  e.g.    washbasins,  sinks and  urinals shall 

be of galvanized  steel  or  P.V.C. as given in the Schedule of Quantities. 

 
03.11.02      All pipes shall be fixed in gradient towards the outfalls of drains.  Pipes 

inside a toilet room shall be in  chase unless otherwise shown on 
drawings.  Where required pipes may  be  run at ceiling level in suitable  
gradient   and supported  on structural clamps.  Spacing for clamps  for  
such pipes shall be as follows:- 
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Vertical  Horizontal 

G.I. pipes  300 cms  240cms 
     P.V.C. pipes  180 CMS  120cms 

 
03.11.03      Galvanized pipes 
 

Pipes  shall  be  galvanized steel  tubes  conforming  to I.S.1239-1979  
(medium  class) and  quality  certificates shall  be furnished.   Pipes shall 
be provided  with  all required  fittings e.g.  tees,  couplings, bends,  
elbows, unions,  reducers,  nipples,  plugs.  All G.I. waste pipes shall  be 
terminated at the point of connection with  the appliance with an outlet of 
suitable diameter.  Pipes  in chase  shall  be painted with two coats of 
black  bitumen paint and exposed pipes with one coat of red oxide primer 
and  two  or more coats of synthetic enamel paint  or  as given in the 
Schedule of Quantities. 

 
03.12 Cast iron pipes for drainage 
 
03.12.01 All  drainage lines passing under  building,  floors,  in exposed position 

above ground e.g. basement ceiling shall be  cast  iron  pipes.   Position  
of  such  pipes  shall generally be shown on the drawings. 

03.12.02 Cast  iron pipes shall be centrifugal spun  iron  pipes  conforming to I.S.  
1536-1967. Quality certificates shall be furnished. 

 
03.12.03     Fittings  
 

a) Fittings used for C.I.  drainage pipe shall conform to I.S.1538-1967.  
Wherever possible junction from branch pipes shall be made by a Y 
tee. 

 
b) Cleanout plugs shall be provided on head of each drain and  at  

location  indicated on plans or  directed  by Engineer-in-Charge.  
Cleanout  plugs shall be of  size  matching  the full bore of the pipe.  
Plugs  shall  be made out with G.I. coupling caulked into the socket of 
the pipe or fittings. The end shall be provided with a brass screwed 
plug with suitable key for opening. 

 
03.12.04 Laying 
 

a) All cast iron pipes and fittings shall be jointed with best  quality  soft 
pig lead (conforming to  I.S.  27-1977) which  shall  be free  from  
impurities in  wet trenches joints shall be made from lead wool.  
Nothing extra will be paid for lead wool joints.  Depth of pig lead and 
weight for joints shall be as per I.S. code. 
 

b) The spigot of pipe or fittings shall be centered in the adjoining socket 
by caulking.  Sufficient turns of tarred gasket will be given to leave 
unfilled the required depth of socket for depth of 45 mm when the 
gasket has been caulked tightly home.  Joining ring shall be placed 
round the barrel and against the face fill the remainder of the socket.  
This shall then be of the socket. Molten pig lead shall then be poured 
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to done in one pouring. The lead shall then be solidly caulked with 
suitable tools and hammers weighing not less than 2 kg. 
 

c) For lead wool joints the socket shall be caulked  with tarred gasket, 
as explained above. The lead wool shall be  inserted into the sockets 
and tightly caulked home skein by skein with suitable tools and 
hammers of  not less than 2-kg weight until joint is filled. 

 
03.12.05     Testing 
 

All  cast  iron pipes for drainage shall be tested  to  a hydraulic test of 3-
meter head.  A test register shall be maintained which shall be signed and 
dated by Contractor, Engineer-in-Charge and representative of  
Architect/Consultant. 

 
03.13      Cement Concrete 
 

Cast iron soil and waste pipes under floor in sunken slabs and in wall 
chases (when cut specially for the pipe) shall be encased in cement 
concrete 1:2:4 mix (1 cement: 2 coarse sand: 4 stone aggregate 12 mm 
size) 75 mm in bed and all around. When pipes are running well above 
the structural slab, the encased pipes shall be supported with suitable 
cement concrete pillars of required height at intervals of 1.8 m. Rate for 
concrete round pipes shall be inclusive of pillars, supports, shuttering and 
centering. 

03.14      Painting 
 
03.14.01   Soil,  waste  vent,  anti-syphonage and rainwater pipes in   exposed  

location  in  shafts and pipe  spaces  shall  be painted with two or more 
coats of synthetic enamel  paint  to give an even shade. 

03.14.02    Paint  shall  be of approved  quality  and  shade.  Where directed  pipes  
shall  be  painted  in  accordance  with approved pipe color code.    

03.14.03    G.I. waste pipes in chase shall be painted with two coats of bitumen paint, 
covered with polythene tape and a final coat  of bitumen paint. Exposed 
pipes shall be  painted  with two or more coats of synthetic enamel paint. 

03.14.04   C.I. soil  and  waste pipes below ground  and  covered  in cement 
concrete or lead pipes shall not be painted. 

 
03.15      Testing 
 
03.15.01   Before  use at site all C.I. soil pipes shall be tested by  filling  up  with 

water for at least  10  minutes.  After         filling,   pipes  shall  be  struck  
with  a  hammer  and inspected for blowholes and cracks.  All defective 
pipes  shall  be  rejected and removed from the site  within  48  hours. 
Pipes with minor sweating  may  be accepted at the discretion of the 
Engineer-in-Charge. 

03.15.02   Pipes shall be tested after installation,  by filling  up the  stack with water.  
All opening and connections shall be suitably plugged. The total head in 
the stack shall be however not exceed 3 m. 
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SECTION- C 
 

 TECHNICAL SPECIFICATION FOR SUPPLY, ERECTION 
& COMMISSIONING OF FIRE FIGHTING EQUIPMENT. 

 
1.0 Fire Fighting Equipment:  Contractor will supply and erect at designated 

locations the fire fighting equipment. The details of the fire fighting equipment are 
given below.  

 
1. Supply and installation of 4.5 kg capacity CO2 type fire extinguishers with 

steel cylinder with discharge valve and conforming to IS: 2878-1975. 
Extinguisher shall be painted with red enamel paint and hardware/ bracket 
required for fixing to wall. 

 
2. Supply and installation of 10 kg capacity dry chemical powder (DCP) type fire 

extinguisher with extinguishers cabinet suitable for inverted operation and 
fabricated from MS sheet internally protected with anticorrosive treatment and 
hydraulically tested. Extinguishers shall be externally painted with red enamel 
paint. Manufacturing code IS: 13849.  

 
3. Supply and installation of 75 kg capacity trolly mounted dry chemical powder 

(DCP) type fire extinguisher suitable for inverted operation fabricated from 
MS sheet internally protected with anticorrosive treatment and hydraulically 
tested extinguishers externally painted with red enamel. Manufacturing code 
IS: 10658. 

 
4. Providing & installation of galvanised mild steel fire buckets of 9 ltrs. 

capacity, made as per IS: 2546 including supplying & fixing of MS angle iron 
stand to accommodate 6 nos. of fire buckets and first fill with sand/water all 
complete as per direction of Engineer In charge (One set consisting of 6 
buckets with stand). 

 
 Note: The list of approved vendors for fire fighting equipment is as given below. 

 
 
LIST OF VENDORS FOR FIRE FIGHTING EQUIPMENT 
 

 
1. Nitin Fire Protection Pvt. Ltd., Mumbai 

2. Safex Fire Services, Bombay 

3. Fire Safety Services, New Delhi 

4. HD Fire Protect Co., Thane 

5. Zenith Fire Services, Bombay 

6. Steelage Industries, New Delhi 

7. Atlas Firetech Pvt. Ltd., Delhi  
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SECTION- D 

 
 

 
TECHNICAL SPECIFICATION FOR 

SS TUBES, SS VALVES  & SS FITTINGS 
FOR INSTRUMENT AIR LINE 
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1.0 INTRODUCTION: 
 

Instruments Air will be used for the pneumatic actuations of Valves/instruments/ 
equipments etc. in a plant or industries. The Instruments Air will be distributed 
through SS Tubing network from the main air reservoir to respective 
equipments/ instruments. The guideline for procurements of necessary Tubes, 
Valves and Ferrule fittings for this Instruments Air networking are the prime 
objectives of this Specification. 

 
1.1 SCOPE OF WORK 

  The intent of this specification is to outline the Purchaser's requirement under 
which the vendor shall Design, Engineering, Manufacturing, Inspection & Testing 
at Works, Painting, Packaging & forwarding, Supply complete in all respect the 
Tubing, Valves and Fittings for Instruments Air Supply line from existing 
Instruments Air Storage unit to respective equipments.    

 
2.0 SUPPLY OF SS TUBES FOR INSTRUMENTS AIR LINE: 
 

 2.1.1 The Scope of the supplier will include Design, Engineering, Manufacturing, 
Inspection and Testing at works, Painting, Packaging & forwarding and dispatch of 
SS Tubes (SS 304) meeting all the requirements as per ASTM A 269. 

 

2.1.2 The related standards referred to herein and mentioned below shall be of the latest 
edition prior to the date of Purchaser's enquiry: 

 
  ASTM A 269  - Specification for seamless and welded ferritic 

stainless steel tubing for general services. 
  
 ASME B 1.20.1 - Specification for NPT threaded for general services. 
  
 ANSI B 31.1   - For power piping   
   
2.1.3 Vendor shall provide the information such as type, construction, materials etc. of the items 

with Overall the dimensions in mm. 
 

2.1.4 All the units of measurement and material specifications for various parts in the vendor's 
specification sheets shall be to same standards as in purchaser's data sheets. 

 

2.1.5 Vendor shall attach a list of items, type wise, summing up all the deviations from this 
specification and purchaser's data sheets if there are any.  Also vendor shall provide 
reasons for these deviations. 

 

2.1.6 Vendor shall enclose catalogues giving detailed technical specifications and other 
information for each type of tube in the bid. 

 

2.1.7 Vendor's catalogues, drawings etc. shall be in English language. 
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2.2 CONSTRUCTION 
 
2.2.1 Stainless Steel Tubes material shall be as per ASTM A 269 (Grade SS304) and 

shall be fully solution brightly annealed, seamless. 
 
2.2.2 SS tubes of the tubes shall be Rockwell RB 70-70.  Tubes shall be free from scratches and to 

be suitable for bending. Hardness test shall be carried out on each tube. 

 

2.2.3 Tube wall thickness shall be minimum 0.035" for 1/2" OD and 0.028” for 6 mm unless 
otherwise specified. 

 

2.2.4 Maximum working pressure shall be 8.0 kg/cm2 at 38oC for 1/2" OD Tube, unless 
otherwise specified and 5.0 kg/cm2 at 38o for 6 mm OD tube. The design pressure shall 
be 12.0 kg/cm2.The allowable tolerance on outer diameter shall be within +_ 0.005”. 

 

 Note: Bidder has to reconfirm maximum allowable working pressure for each 
tube size. 

 

2.2.5  Tubes shall be supplied in minimum length of 6 metres without brazing in between. 
 

2.2.6  Dimensional tolerances shall be as per ASTM A 269. 
 

2.2.7 The following shall be marked on the tube: 
 
  a) Name of manufacturer 
  b) Type and material grade of tube 

c) Tube O.D. and wall thickness 
 
2.2.8 Tubing should be clearly marked with the specifications given in the inspection 

certificate with heat code, lot code, outer diameter and wall thickness with 
inspection certificate number. 

 
2.2.9  Tubes should be supplied with both ends plugged. 
 
 
2.3.0 INSPECTION & TESTING 
 
2.3.1 During Inspection Following documents/ certificates has to be presented 

 
i) Chemical composition for heat  
ii) Chemical composition for products 
iii) Tensile test 
iv) Hardness test 
v) Flaring test 
vi) Leak test 
vii) Visual inspection and dimensional check 

 
2.3.2 The following tests shall be done for SS tubes. 
 
 a) Hardness test  
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 b) Hydrostatic test at 19.0 kg/cm2 at 38o C for 1/2" tube and at 15.0 kg/cm2 at 
38oC for 6 mm tube, unless otherwise specified. 

 
2.4.0 PACKING & SHIPMENT 
 
2.4.1 All the items shall be suitably wrapped and packaged to with stand rough 

handling during ocean shipment and inland journey. Tubes should be supplied 
with both end plugged. 

 
2.4.2 The item shall be properly tagged and package separately to facilitate easy 

identification. 
 
2.4.3 Items shall be wrapped and packaged in such-a-way that they can be preserved 

in original as new condition.  
 

  2.4.4  The tubes shall be plugged at both ends to avoid entry of foreign matter.  The tubes 
shall be packed    carefully so as to avoid damage during transport. 

 
2.5.0 GUARANTEE  

 

2.5.1 Manufacturer shall guarantee that the design, materials, manufacturing and testing of 
tubes conform to the requirement of this specification.  Manufacturer shall replace all 
tubes free of costs, which fail during field pressure testing or do not perform satisfactorily 
due to inadequate engineering, substandard material and poor workmanship. 

 

2.5.2 The manufacturer shall guarantee against any defect, failure or malfunctioning occurring 
during 12 months from the date of commissioning or 24 months from the date of supply 
whichever is earlier. 

 
3.0 SUPPLY OF SS VALVES FOR INSTRUMENTS AIR LINE: 
 

 3.1.1 This standard specifications covers the requirements for the design, materials, 
testing and shipping of Instrument Valves & Manifolds which includes the following 
types:- 

 
 a) Miniature instrument valves 
 b) Instrument air valves 
 

 3.1.2 The related standards referred to herein and mentioned below shall be of the latest 
edition prior to the date of Purchaser's enquiry: 

 
 ANSI B 2.1   - Pipe threads 
 ANSI B 16.11    - forged steel fittings-socket welding and 

threaded. 
 ASME B 31.3,MSS-SP-99 - valves  
 

 3.1.3 In the event of any conflict between these specifications, data sheets, related 
standards, codes etc, the vendor shall refer the matter to the purchaser for 
clarifications and only after obtaining the same shall proceed with the manufacture of 
the items in question. 
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3.1.4 Vendor's quotation shall include a detailed specification sheet for each type of 
Valves & Manifolds, which shall provide the following information: 

 
a) All the details regarding the type, construction, materials etc. of the items. 

 b) Overall dimensions in mm. 
 
3.1.5 All the units of measurement and material specifications for various parts in the 

vendor's specification sheets shall be to same standards as in purchaser's data 
sheets. 

 
 3.1.6 Vendor shall attach a list of items, typewise, summing up all the deviations from this 

specification and purchaser's data sheets if there are any.  Also vendor shall provide 
reasons for these in the bid. 

 
3.1.7  Vendor's quotation, catalogues, drawings etc. shall be in English language. 
 
3.2  Drawings, Data and Certification 
 
  Detailed drawings, data, catalogues and manual etc. required from the vendor are 

to be furnished.  The required number of reproducibles and prints shall be 
despatched to the address mentioned, adhering to the time limits indicated. 

 
3.3  CONSTRUCTION 
 

 3.3.1  Instrument Valves (Miniature) 
 

 3.3.1.1  The instrument valves shall be globe pattern-needle valves forged/ bar stock with 
inside screwed bonnet. 

 
3.3.1.2  Body & trim material shall be minimum 304 SS unless otherwise specified. 
 
3.3.1.3  The valve body rating shall be 3000 lbs unless specified in piping material 

specification which shall govern in case it is specified. 
 
3.3.1.4  The end connection shall be 1/2" NPTF to ANSI B2.1. Flow direction shall be 

marked on the body. 
 
3.3.1.5  The packing material shall be Teflon unless otherwise specified. 
 
3.3.1.6  The hand wheel material shall be carbon steel zinc plated. 
 
3.3.1.7  The valve dimension shall be as follows: 
 
  a) End to end dimensions 76 mm (approximately). 
    b) Height in fully open condition - 135mm maximum. 
 
3.4 Instrument Air Isolation Valves 
 

 3.4.1 The valves shall be full bore ball valves. 
 

 3.4.2 Body & trim material shall be minimum 304 SS unless otherwise specified confirming 
to ASTM A 479 for body and ASTM 276 for Ball. The seat spring shall be Alloy X – 
750. 
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 3.4.3 The end connection shall be 1/2" NPTF to ANSI B2.1 unless otherwise specified. 

 
 3.4.4 The packing material shall be Teflon. 

 
 3.4.5 The handle/wrench material shall be cadmium or nickel plated carbon steel. 

 
3.4.7 The valve body rating shall be ANSI 800 lb. End to end dimensions shall be 70 mm 

(approximately). 
 
3.5 INSPECTION AND TESTING 
 
3.5.1 The Valve manufacturers shall provide test procedure and valve inspection and test 

reports for type test 
 
3.5.2 Valve manufacturer shall submit material compliance & typical type test reports for 

the offered valve. 
 
3.5.3 The instrument valves (miniature) shall be hydrostatically tested at 200kg/cm2 g at 

38oC. 
 
3.5.4  The instrument air valves shall be hydrostatically tested at 19.0 kg/cm2g at 38oC and 

at 15 kg/cm2g with dry air. 
 
3.6 PACKING & SHIPMENT 
 
3.6.1 All threads/ends shall be protected with plastic caps to prevent damage/entry of 

foreign matter. 
 
3.6.2  Heat code shall be marked on valve body to facilitate tractability. 
  
3.6.3 All the items shall be suitably wrapped and packaged to with stand rough 

handling during ocean shipment and inland journey. 
 
3.6.4 Each item shall be properly tagged and package separately to facilitate easy 

identification. 
 
3.6.5 All the items shall be wrapped and packaged in such-a-way that they can be 

preserved in original as new condition. 
 
3.7 REJECTION 
 

  Vendor shall make his offer in detail, with respect to every item of the purchaser's 
specifications.  Any offer not conforming to this shall be summarily rejected. 

 
3.8 GUARANTEE  

 

3.8.1 Manufacturer shall guarantee that the design, materials, manufacturing and testing 
of Valves assembly comply with the requirement of this specification and applicable 
codes and standards. Manufacturer shall replace all Valves, which should result 
defective or fail during field pressure testing or fail to perform satisfactorily due to 
inadequate engineering, substandard material and workmanship. 
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3.8.2 The manufacturer shall guarantee against any defect, failure or malfunctioning 
occurring during 12 months from the date of commissioning or 24 months from the 
date of supply whichever is earlier. 

 
4.0 SUPPLY OF SS FITTINGS FOR INSTRUMENTS AIR LINE : 
 

 4.1 This standard specifications, together with the data sheets attached herewith, covers 
the requirements for the design, materials, testing and shipping of instrument tube 
fittings  {SS compression fittings (SS tube)} 

   
 4.2 The related standards referred to herein and mentioned below shall be of the latest 

edition prior to the date of Purchase's enquiry: 
 

ANSI B 1.20.1  - Pipe Threads  

B16.11  - Forged steel fittings-socket welding and threaded. 

 IS:319 - Specification for free cutting brass bars, rods and   

sections. 

ISA RP 42.1  - Nomenclature for instrument tube fittings.  
     

4.3 In the event of any conflict between these specifications, data sheets, related 
standards, codes etc., the vendor shall refer the matter to the purchaser for 
clarifications and only after obtaining the same shall proceed with the manufacture of 
the items in question. 

 

4.4 Vendor's quotation shall include a detailed specification sheet for each type of tube 
fittings which shall provide the following information: 

 
 a) All the details regarding the type, construction, materials, etc. of the items. 
 b) Overall dimensions in mm. 
 

 4.5 All the units of measurement and material specifications for various parts in the 
vendor's specification sheets shall be to same standards as in purchaser's data 
sheets. 

 
 4.6 Vendor shall attach a list of items, type wise, summing up all the deviations from this 

specification and purchaser's data sheets if there are any.  Also vendor shall provide 
reasons for these deviations. 

 
4.7 Vendor shall enclose catalogues giving detailed technical specifications and other 

information for each type of fitting in the bid. 
 
4.8 Vendor's quotation, catalogues, drawings, etc. shall be in English language. 

 
4.9 Drawings, Data and Certification 
 

Detailed drawings, data, catalogues and manuals etc., required from the vendor are 
indicated by the purchaser in vendor data requirement sheets.  The required number 
of reproducible and points shall be despatched to the address mentioned, adhering 
to the time limits indicated. 
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 4.10.0 CONSTRUCTION 
 

 4.10.1 SS Tube fittings: 
 

 4.10.2 Nomenclature of all tube fittings shall be as per ISA RP 42.1. 
 

 4.10.3 Fittings shall be flareless compression type and of three piece construction with 
ferrule, nut and body suitable for use on SS tubes conforming to ASTM A 269 
TP304, hardness not exceeding RB80. 
 

 4.10.4 All parts shall be of minimum of SS 304. 
 

 4.10.5 Hardness of the ferrules shall be in the range of RB 85-90 so as to ensure a 
minimum hardness difference of 5 to 10 between tube and fittings, for better sealing. 
 

 4.10.6 Nuts and ferrules of particular size shall be interchangeable for each type. 
 

4.10.7 Spanner hold shall be metric. 
 

 4.10.8 Threaded ends of fittings shall be NPT as per ANSI B 2.1. 
  
 4.11 TESTING 

 
 4.11.1 Random samples of SS tube fittings shall be hydrostatically tested as follows:- 
  For 6 mm fittings at 15.0 kg/cm2, 1/2" fittings at 19.0 kg/cm2 at 38oc unless otherwise 

specified. 
 

 4.12 SHIPPING 
 

 4.13 All thread/ends shall be protected with plastic caps to prevent damage/entry of 
foreign matter. 
 

 4.14 REJECTION 
 

  Vendor shall make his offer in detail, with respect to every item of the purchaser's 
specifications.  Any offer not conforming to this shall be summarily rejected. 
 

5.0 DOCUMENTATION 
 
5.1 All documents shall be furnished in English language only. 
 
5.2 Furnish the reference list of previous supply for similar item, giving following 
details. 
 
5.2.1 Name of the customer. 
 
5.2.2 Specification of the item i.e., size and pressure & temperature rating. 
 
5.2.3 Service  
 
5.2.4 Quantity 
 
5.2.5 Year of supply 
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5.3 Copy of ISO: 9000  certification for supplier/ manufacturer. 
 
5.4 Manufacturer Quality Control Plan. 
 
5.5 Clause wise deviations to the specification. 
 
5.6 Following test certificates shall be furnished alongwith shipment. 
 
5.6.1 Test certificate of chemical, mechanical testing. 
 
5.6.2 Manufacturers standard shop inspection & test report for all items. 
 
5.6.3 The test report for specified tests. 
 
5.6.4 Third party inspection report as applicable to meet the requirements of specified 

codes & standards as applicable. 
 
5.6.5  The procedure and certificates to be submitted as per the requirements of 

specification. 
 
5.6.6  Manual for installation, erection, maintenance and operating instructions 

including a list of recommended spares as applicable. 
 
 
 
 

 
 
 
 


