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I. TECHNICAL SPECIFICATIONS 
 

GENERAL 
 

 PREAMBLE 

1.0 GENERAL 

These Specifications cover the items of work in structural parts coming under preview of this 
document. All work shall be carried out in conformation with this. These specifications are 
not intended to cover the minute details. All codes, standard and good construction practice 
shall be referred to this specification be the latest thereof. 

These specifications shall be read in conjunction with the Technical Specifications for 
various items of work.  The General Contractor shall carefully acquaint himself with the 
general specifications, coordinate the same with any other specifications forming a part of 
the Contract Document and determine his contractual obligations for the execution of 
various items of work in accordance with good engineering practices. 

2.0 REFERENCE TO THE STANDARD CODES OF PRACTICE: 

2.1 All standards, tentative specifications, specifications, code of practice referred shall be the 
latest editions including all applicable official amendments and revisions. The contractor 
shall make available at site all relevant Indian Standard Codes of Practice as applicable. 

2.2 In case of discrepancy between standards, codes of practice, tentative specifications, and 
specifications referred to, the specifications of Indian Standard Codes of practice shall 
govern. 

3.0 SUPREMACY OF TENDER 

In case of contradiction between/among two or more clauses given separately in two or 
more different documents, conditions of acceptance clause will be in following preference: 

General Conditions of contract. Shall prevail over Drawings 

Drawings shall prevail over BOQ 

BOQ shall prevail over shall prevail over technical specification 

4.0 DIMENSIONS 

4.1 Written dimensions on drawings shall supersede measurement by scale; and drawings to a 
large scale shall take precedence over those to a smaller scale. Special dimensions or 
directions in the specifications shall supersede all others.  All dimensions shall be checked 
on site prior to execution. 

4.2 The dimensions where stated do not allow for waste, laps, joints, etc. but the General 
Contractor shall provide at  his  own cost sufficient labour and materials to cover such waste, 
laps, joints, etc. and the rate quoted is inclusive of such provision and no separate  payment 
will be made for the same. 

4.3 The  levels, measurements and other  information  concerning the  existing site as shown 
on the drawings are believed  to  be  correct, but the Contractor should verify them by himself  
and also examine the nature of the ground as no  claim or  allowance whatsoever will be 
entertained on  account  of  any errors or omissions in the levels or the description  of  the 
ground levels or strata turning out different from  what was expected or shown on the 
drawings. 
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A. WATERPROOFING 
 
1.0 INDIAN STANDARDS: 
 

IS : 702 – 1989 Specifications for Industrial bitumen 

IS : 1322 – 1993 Bitumen Felts for Waterproofing and Damp Proofing 3 IS : 3384 – 1986 
Specifications for Bitumen primer for use in waterproofing and damp-proofing (first Revision) 

The above mentioned IS Codes of Practice have been given for general guidance. However, 
these IS Codes will be adopted only for those particular items in the contract where the 
detailed technical specifications are not laid down in the Tender Documents. 

All waterproofing work shall be carried out by the main contractor through a  specialized  
Waterproofing agency as specified in the tender. The work shall be carried out strictly in 
accordance with the instructions of the manufacturer of the waterproofing materials used in 
waterproofing treatment and the contractor shall be responsible for the proper production of 
record of ingredients used and the performance of the waterproofing work done. 

The entire work shall be covered by a performance guarantee for waterproofing for the 
period mentioned in the description of item. 

The Contractor shall promptly attend to any leakage or dampness see or communicated 
during the period and satisfy the Dept. that the same has been rectified; if required, by 
conducting a test by storing 75 mm water over the roof for 10 days. If the Contractor fails to 
carry out the waterproofing rectification, the dept. will, after giving 10 days notice to the 
Contractor, get the work carried out by another agency at the Contractor’s risk and cost. 

 

2.0 WATERPROOFING PERFORMANCE TEST: 
 

After completion of waterproofing treatment, it shall be tested for waterproofing by storing 
water for 10 days, to the following depths: 

75 mm over exposed horizontal surface. Upto brim in case of water tanks, lift pits 

Bone dry surfaces of all underground structures shall have to be demonstrated by the 
contractor. 

The rate for the waterproofing work to be carried out under the contract shall include all 
labours , materials, tools, plants, equipments, transport and all the operations  required for 
carrying out and completing the work, whether spelt out in detail or not, but including 
removing all loose materials, loose scales, mortar droppings and oil, grease etc. and 
removing all debris / rubbish outside AI premises, curing where required and testing to the 
satisfaction of the EIC. 

3.0 WATER PROOFING WITH BITUMEN FELT: 

Waterproofing treatment shall be four course or six course as described. 

1.1 MATERIALS: 

The self finished felt shall be approved brand and manufacture of types 3, Graded, Hessian 
base felt conforming to IS :1322 -1970. 

WEIGHTS: 
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The total weight of the finished bitumen felt in dry condition with mica dusting powder in the 
manufactured bitumen felts shall not be less than 22.3 kgs per 10 sqm SAMPLING: 

All rolls from the same batch manufactured in one consignment shall constitute a lot. 

The number of rolls to be taken from a lot shall depend upon the size of the lot as follows: 

NOTE 1: All the rolls taken as per Col.2 shall be inspected for width, length and visible 
external defects. 

These rolls shall be taken at random from the lot. From each of the rolls, one piece 3m long 
and full width of the felt shall be cut out for preparing test specimens. First 2 m of the roll 
shall not be selected for this purpose. The length of felt selected shall be free from abnormal 
defects and shall be truly representative of the whole consignment. In case the material has 
stuck together no heat shall be applied to separate the layer, but the whole roll shall be sent 
for testing. 

NO OF ROLLS                        NO. OF ROLLS                         TO BE SELECTED 
PERMISSIBLE NO.                  IN THE LOT                                 OF DEFECTIVE 
ROLLS 
Up to 100                                               0                                                0 
101 to 150                                              0                                                0 
151 to 300                                              1                                                0 
301 to 500                                              2                                                1 
501 to 1000                                            3                                                2 
1001 to 3000                                          5                                                3 
3001 & Above                                         8                                               5 

 

3.2 CRITERIA FOR CONFORMITY: 

The lot shall be considered to be in conformity with the requirements of the standard, if: The 
number of rolls found defective with respect to width, length and visible external defects, 
does not exceed the corresponding number given in Col.3 of Sampling. 

3.3 BONDING MATERIALS: 

This shall be blown type bitumen conforming to IS : 702 – 1988 and IS grade 85/25 of 
approved quality. 

1st Course Kg/sq.m 

3rd Course Kg/sq.m 

5th Course Kg/sq.m 

1 Four Course Treatment 1.45 1.45’— 

2 Six Course Treatment 1.45 1.20 1.45 

 

3.4 STONE GRIT AND PEA-SIZED GRAVEL: 

Stone Grit shall be 6m and down size. Pea sized gravel shall be hard, round and free from 
dust, dirt, etc. Grit and gravel shall not be spread over vertical or sloping faces of flashing 
and at drain mouths. At these places, the surfaces should be painted with two coats of 
bituminous solution. Stone grit or pea sized gravel for final course of four or six course 
treatment shall be 0.06 cu.m. per sq.m. 
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PREPARATION OF SURFACES: The surfaces to be treated shall have a minimum slope 
of 1:120. This grading shall be carried out with cement concrete or cement plaster with 
coarse sand as ordered, to the average thickness required and finished smooth. Grading 
work shall be paid for separately. 

The junction between roof and vertical faces of parapet walls, chimneys, etc. shall be cased 
by running triangular fillets 7.5 cm x 7.5 cm size in cement concrete. At drain mouths, fillets 
shall be cut back and rounded for all owing for waterproofing treatment.  Cement Concrete 
in fillet shall be 1:2:4 {1 cement : 2 coarse sand : 4 graded stone aggregate 20 mm (nominal 
size)}. 

Where the parapet height is 450 mm or less, the waterproofing treatment shall be carried 
out over the top of the parapet wall to its full thickness. 

For carrying over and tucking in the waterproofing felts into parapet wall of height 

more than 450 mm, chimney stack etc. a horizontal groove of 65 mm deep, 75 mm wide, 
with it slower edge at minimum 150 mm above the graded roof surface shall be cut out 
nearly and finished smooth inside with cement mortar (1:4). 

The triangular fillet 75 mm x 75 mm and the cutting & finishing of the groove shall not be 
measured or paid for extra. No deduction will be made, however, if the groove has already 
been provided in an existing building. 

Where expansion joints are provided, the construction of dwarf walls and RCC  slab, etc., 
covering the dwarf walls shall be carried out by the same agency and shall be paid 
separately. 

The graded roof surface, concrete fillets, and faces of walls shall be thoroughly    cleaned 
with wire brushes and all scales, mortar droppings, etc. removed. Any cracks in the roof 
shall be cut into “V” section and filled up flush with cement mortar 1:4 or blown up type 
petroleum bitumen 82/25 grade. Cleaning of surface or treating the cracks shall not be paid 
for separately. 

4.0 PAINTING OF ROOF SLAB WITH HOT BITUMEN: 
 
4.1 The surface to be painted should be absolutely dry sand shall be cleaned with wire brushes. 

All scales, mortar droppings, loose materials shall be removed. 

4.2 PAINTING WITH BITUMEN: 

Surface prepared shall be painted uniformly with bitumen of approved quality of 80/100 etc. 
after heating it to the required temperature. The cost of bitumen shall be continued at least 
15 cms along vertical surface along roof slab and up to drip course in case of parapet wall. 

Immediately after painting, dry clean sharp and coarse sand shall be evenly spread at 60 
dm3 per 10 sqm of surface to be treated. 

4.3 PRIMING COAT: 

If directed the priming coat of bitumen shall be applied to the cleaned slab. This shall be 
paid for separately. 

4.4 LAYING: 

Blown type petroleum bitumen of IS grade 85/25 shall be heated to 180º C and conveyed 
to the roof in buckets or pouring can in weighed quantities.  The roof surface shall be cleaned 
dry. Laying shall be commenced at the lowest level and worked up to crest. Each length of 
the felt laid, shall be rolled half its length. 
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Hot bitumen shall be poured on the roof across the full width of the rolled felt and the felt 
rolled out and pressed down. When the first half of felt has been bonded, the other half is 
rolled up and then unrolled and pressed on the hot bitumen the same way. 

Subsequent strips shall be laid similarly with end laps of 10cm and side laps of 7.5 cm. 

All over laps shall be firmly bonded with hot bitumen. 

The third layer of bitumen in the four course treatment shall be carried out in a similar 
manner after flashing has been completed, followed by the final course of gravel or grit as 
specified in above . 

4.5 SIX COURSE TREATMENT: 

In six course treatment, the third and fourth layers of bitumen and self finished felt shall be 
laid in manner described above. The laps in fourth layer shall be staggered from those in 
second layer. The fifth layer of bitumen shall be carried after the flashing is done, followed 
by the final course of gravel or grit as specified in  Waterproofing treatment shall be carried 
over the drain outlets and 10 cms into drain pipes or outlets. 

The flashing shall consist of the same four or six course treatment except that the final 
course of stone grit or pea sized gravel shall be replaced by an application of additional coat 
of bitumen on the vertical and sloping faces of the flashing. 

The upper edge of the flashing felt shall be well tucked into the flashing grooves in the 
parapet etc. to a depth of minimum 65 mm. The flashing treatment shall be held in place in 
grooves with wood edges at intervals and grooves filled up with cement mortar (1:4) and 
the surface finished smooth with the wall. After curing, when dry, the exposed plaster joints 
of grooves shall be painted with bitumen and the vertical and sloping surface of the flashing 
shall be painted with two coats of bitumen. 

5.0 FLAT BRICK TERRACOTA TILE WATERPROOFING TREATMENT: 

The work is to be carried out on the brick bat lime concrete laid on terrace, measured and 
paid for separately. 

The flat tiles shall be machine pressed flat earthen ware tiles, quality and make approved 
by EIC.. The tiles shall be 20 mm thick and of the sizes as approved by EIC.. 

The tiles shall be laid on 12 mm thick cement mortar (1:3) with neat cement slurry. The joints 
of 3 mm thickness approx. shall be properly pointed in neat cement slurry. The whole 
surface shall be properly watered and cured. The tiles shall be carried at an angle of   45 º 
at the joints with vertical walls. Where the treatment consists of two layers, the second layer 
shall be laid similar to the first with joins in the two layers properly staggered. The terrace 
shall be tested for waterproofing by keeping 75 mm standing water on completed work for 
ten days. The soffit of the slab should not show any dampness or leakage. 

6.0 CHINA MOSAIC WORK:(if required) 

China Mosaic work shall be prepared from broken pieces of while glazed tiles or mixture of 
white and colour glazed tiles. No piece shall be more than 40 mm and smaller than 10 mm 
in any direction. 

LAYING: 

15 mm thick screed consisting of 1 part   cement : 4 part sand shall be laid on top of roof 
slab. Before the screed is about to set, a floating coat, 3mm thick of cement mortar (1 
cement : 4 fine sand) shall be laid on the screed. Whilst the floating coat is green, the broken 
pieces of glazed tiles, thoroughly soaked in water, shall be set flat, as closely as possible. 
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The surface shall then be rolled lightly with a wooden roller to ensure proper setting of the 
pieces in the floating coat and also squeezing of the mortar into joints. 

The surface shall be cleaned with sawdust and kept wet for a minimum of 10 days and 
thoroughly cleaned on completion. Junctions with the wall shall be curved to 75 mm radium 
and top edge of curving carried at least 50 mm up the abutting wall. The top edge shall be 
finished in neat horizontal line and tucked in a groove in the wall 65 mm deep. Bell mouth 
around rain water pipe inlets etc. wherever required for effective drainage, shall be formed 
in China Mosaic finish. The surface shall be even and uniform on completion. 

7.0 TREATMENT TO CRACKS: 

The work shall be carried out by cutting out cracks to V section, minimum 6 mm wide on 
top, cleaning out with wire brush, filling with cement and sand slurry (1:1) with approved 
waterproofing compound mixed with cement by weight as specified by the manufacturer 
and curing as required.  

8.0  SHALLOW SUMP FOR RAIN WATER OUTLET: 

Shallow sump near rain water outlet shall be constructed before parapet is built and shall 
be of size specified with cement concrete 1:2:4 mix. 

A PVC sheet 1 m x 1 m x 400 microns shall be laid and cement concrete of minimum 
thickness of 3 cms laid over it with its top surface lower than the level of adjoining roof 
surface by not less than 20 mm. The concrete shall be of size more than 45 cm x 45 cm to 
allow for waterproof terracing, to overlap its through edges by min 7.5 cm and shall be 
sloping towards the outlet. The concrete shall be rendered with 12 mm thick cement plaster 
1:3 while cement concrete is still green. 

9.0 WATERPROOF TREATMENT WITH ACRYLIC BASED CHEMICAL OR CEMENT BASED 
WATRPROOF AGENT: 

9.1 Preparation of Surface: 

The roof surface shall be cleaned with wire brushes and gunny cloth. All scales, mortar 
falling, loose material etc. shall be removed to base slab surfaces. All cracks shall be made 
in to “V” grooves 25 mm wide at top and 12 to 20 mm deep and cleaned. 

9.2 Laying: 

The entire work shall be carried out as per instructions of the manufacturer of the approved 
waterproofing agent. 

A layer of neat cement slurry mixed with waterproof agent shall be laid in convenient lengths 
and widths. Bricks on edge or broken brick pieces shall be laid in cement mortar1:4 (1 
cement : 4 sand) with waterproof agent. The brick pieces / brick on edge shall be wetted 
thoroughly before use. Cement Mortar 1:4 shall be filled in the joints and a little above. 
Waterproofing agent of approved make shall be added at 1% weight of cement in case of 
acrylic based chemical waterproofing agent in slurry and mortar and properly mixed width 
cement specified by the Manufacturer before mixing the same with sand. 

The brick on edge or brick bat work as above shall be laid to proper levels and slopes as 
required, directed and / or as shown on drawings. Minimum 25 mm thick joint less water 
proofing layers of cement mortar 1:4 (1 cement : 4 sand) with waterproof agent, shall be laid 
over the brick bat work and finished smooth with a layer of neat cement slurry mixed with 
waterproof agent. If directed, string marks showing 300 mm x 300 mm square shall be 
marked properly. The slope of the finished terrace shall not be less than 1 in 50, unless a 
flatter slope is expressly permitted by the EIC in writing. The roof surfaces shall slope from 
all sides towards the rain-water outlets. 
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The treatment shall be properly rounded at junction of walls, etc. and carried out above 300 
mm above the level of waterproofing treatment. The edge of the treatment along parapet 
shall be tucked into a groove 65 mm deep into the parapet. The treatment   shall be 
continued near rain water outlet etc. The entire treatment shall be properly cured for a period 
of 2 weeks by ponding method. Normally the proportion of acrylic based chemicals is one 
percent by weight of OP Cement and for other waterproofing compound 2% by weight of 
cement. The Contractor shall give complete details of waterproofing treatment proposed by 
him, including the waterproof compound he proposes to use. These details shall include roof 
fill materials, waterproofing compound, minimum & maximum thickness of slurry, joints 
thickness, mortar on top of total treatment. 

The Contractor shall ensure that sufficient slope for effective drainage is provided within the 
average thickness of waterproofing treatment proposed by the Contractor. In case the 
average thickness has to exceed that specified, the fact shall be specifically brought to the 
notice of the EIC. 

The entire work shall be covered by a guarantee for waterproofing for a period of 10 years 
as specified in 2.0 above. 

10.0 BRICK BAT CONCRETE: 

10.1 The work shall be carried out in correct line, level and slope. This shall be carried out When 
the thickness of cement based waterproofing treatment exceeds the specified thickness or 
Elsewhere in bathrooms, toilets, etc. to fill up the voids. 

11.0 WATERPROOF CEMENT PLASTER: 

11.1 The work shall be carried out in correct line and level in CM 1:4 (1 cement:4 sand) minimum 
15 mm thick as backing coat with approved waterproofing compound, mixed with cement by 
weight as specified by manufacturer and finished with 6 mm thick uniform grained sand 
faced plaster coat including curing with 10 years performance guarantee for terrace parapet 
or external walls or concrete surfaces. 

12.0 INJECTION / PRESSURE GROUTING WATERPROOF TREATMENT: 

12.1 Surface Preparation: 

The surface to be treated shall be cleaned of all scales, loose materials, and wire brushed 
clean. All cracks apparent and construction joints shall be made in to V grooves 25 mm at 
top and above 20 mm deep and treated with cement slurry 1:1 ( 1 cement : 1 sand ) with 
approved waterproof compound mixed with cement by weight as specified by the 
manufacturer of the compound. 

Holes of about 25 mm dia. to receive funnel or pipe nozzles and 25 to 40 mm deep shall be 
chiseled at about 1.5 m or less centre to centre as required, in the entire floor and walls to 
be treated. Nozzles shall then be fixed in these holes and grooves. 

After the nozzles are set for minimum 24 hours, neat cement slurry mixed with  
waterproofing compound by weight of cement, as specified by the manufacturer of the 
compound, shall be injected through these nozzles, by low pressure, gravity for the slurry 
to run through the minutest cracks and pores in the entire structure. The process shall be 
continued till the surface to be treated is bond dry and shall not show any dampness at all. 

The nozzles shall then be removed and the holes properly filled up. 

13.0 BOX TYPE WATERPROOF TREATMENT WITH STONE SLABS: 
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13.1 The treatment shall be minimum 75 mm in thickness and shall be carried out entirely as per 
specialized waterproofing agency’s manufacturer’s specifications & shall be generally as 
follows: 

13.2 For Bottom of Basement Slabs Etc. 

The treatment shall be carried out before laying the raft slab, basement slab, lift pit slab, etc. 
This shall be laid on 1:3:6 bedding course. The bedding course shall be measured and paid 
for separately. 

A 25 mm thick layer of cement mortar 1:4 (1cement: 4 fine sand) with waterproofing 
compound mixed with cement by weight as specified by manufacturer shall be evenly laid 
as backing course. Rough stone slabs of Shahabad Tiles minimum 20 mm thick shall be 
laid firmly over this with gaps of about 15 mm to 20 mm in between and properly set. The 
joints thus left are raked out to full depth and cement slurry admixed with waterproofing 
compound is grouted in these joints. A protective layer of 25 mm thick in CM 1:4 (1cement: 
4 fine sand) with waterproofing compound as above is laid over this, with stone chips 
embedded at random. The total thickness of waterproofing treatment shall be 75 mm. The 
treatment shall be extended 150 mm beyond the external face of the raft or walls, and shall 
be properly cured at every stage and after curing is ready to receive the raft and other slabs. 

13.3 For Vertical Walls Or Basement Etc. 

The surface to be waterproofed shall be properly hacked and roughened. Rough stone slabs 
about 20 mm thick shall be placed vertically in position with the help of cement paste applied 
to the internal face of vertical joints leaving a gap of about 20 mm between the external face 
of RCC wall and internal face of rough stone. The stones are held side by side leaving hardly 
any gap between the edges. In order to fix the bottom most layer of stones, a groove about 
25 mm deep shall be made in the bottom and the stones fixed in it to ensure water tightness 
at the junction of the walls and the raft. 

Maximum 2 or 3 horizontal layers of rough stones are laid at a time. A coat of rough cement 
plaster 1:4 (1 cement : 4 sand ) with water proofing compound is applied to the external face 
of rough stone. After the plaster layer is set, the gap between wall and stone layer is filled 
with a grout made up of cement slurry with water proofing compound as per Manufacturer’s 
specifications. The treatment shall be continued up to 300 mm above the final made up 
ground level. 

The proportion of acrylic based waterproofing, chemicals shall be 1% by weight of cement 
and 2% in case of cement based waterproofing compound. Continuous pumping and bailing 
out water shall be ensured till RCC raft is laid and till the treatment to walls is completed. 
The back filling should not contain stones, boulders and such other material which will cause 
damage to waterproofing treatment.  The internal treatment to walls shall be similar for walls 
and slabs and shall be laid after the raft slab or lift pit slab is laid. This shall be carried out if 
ordered by the EIC. 

The internal treatment shall be finished smooth. The whole work shall be properly cured at 
every stage. 

13.4 Performance Guarantee: 

The Contractor shall give 10 years performance guarantee for the waterproofing work 
carried out by them. 

14 .0 WATERPROOFING TREATMENT TO BASE OF WATER STORAGE TANKS, ETC. 

Surface preparation is as per 6.0 with double layer of cement based waterproofing treatment 
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A layer of 25 mm thick cement mortar 1:3 (1 cement : 3 fine sand) shall be then laid with 
approved waterproofing compound in the proportion as per Manufacturer’s specifications, 
nominal 25 mm size stone aggregates or gravel shall be embedded at random about half 
depth into the layer, while still green. After this is properly cured, a second layer 25 mm thick 
cement mortar 1:3 layer with waterproof compound, as above, is laid and finished smooth 
with neat cement also with waterproofing compound. The whole treatment shall be properly 
cured. 

The entire treatment shall be covered with performance guarantee of 10 years. 

14.1 Waterproof Patent Stone for Tank Bottom, Etc. 

The patent stone in cement concrete 1:2:4 and 4 mm thick, finished smooth shall be carried 
out as per the specifications of the item in relevant section, except that the waterproofing 
compound, by weight, shall be mixed with cement as specified by the manufacturer. 

Waterproof cement plaster for interior of water tank. The thickness of plaster shall be min. 
20 mm. The specifications shall be same as per plaster finish smooth under relevant section. 
The work shall cover preparation of surface, waterproofing compound etc. 

14.2 Cement Based Waterproofing To Toilet / Bathroom Slabs Etc. 

The surface shall be cleaned of all loose scales, mortar, fallings, etc. by wire brushing and 
gunny cloth. All cracks shall be cut into V form, cleaned and filled in with cement mortar 1:1 
slurry with approved waterproofing compound at 2% by weight of cement. A 20mm thick 
layer of cement mortar 1:3 shall then be laid and gravel or stone aggregate of 12 m nominal 
size of fairly uniform size hand set in it while the cement mortar is still green with hand 
pressure. A final layer of 25 mm thick cement mortar 1:3 shall then be laid over it, compacted 
with trowels, finished smooth. In all cement based waterproofing compound, as specified by 
the specialized waterproofing agency shall be mixed. The whole work shall be cured 
properly for 10 days. The joints with walls shall be rounded 150 mm above the waterproofing 
treatment level. This treatment is used in bathrooms, equipment floor, office buildings, etc. 

The waterproofing treatment shall carry performance guarantee of 10 years. 

14.3 Expansion Joints - Polysulphide Joints: 

The top 12 mm thick and 20 mm deep strip in the horizontal and vertical expansion joints in 
slabs, beams, columns, walls, etc. shall be filled properly with patented poly sulphide 
compound as per manufacturer’s instructions. 

For expansion joints, the joint filled shall be packed firmly to close all gaps or voids. 

14.4 Application: 

The resin shall be thoroughly mixed with the curing agent and shall be either directly poured 
or applied with special gun to fill up the joint. The joints are finished flush with the surface. 

The expansion joints exposed inside the building at any floor level shall be covered with thin 
aluminium flat (20 gauge) or asbestos cement strip of min. available thickness or wooden 
beading etc. as directed by EIC. The width of such covering shall be sufficient to cover the 
entire joint and allowance for fixing nails / screws. The fixing of such strip shall be at one 
only to allow for the movement at the joint. Alternatively, the strip can be fixed from both 
sides but the holes on one side to be oval shape to allow unrestricted movement of structural 
member and to avoid shearing of the flat.  Aluminium  angles of suitable size, may also be 
provided, if the joint is at the corner, but shall be fixed on one side only. 
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14.5 Grading Roof: 

The specification shall be for 1:2:4 cement concrete as covered under relevant section. The 
concrete shall be laid in level or grade as directed. The measurements shall be in cubic 
metres. 

14.6 Cement Watta: 

This is provided at the junction of horizontal and vertical surfaces to prevent entry of water. 
The surface, about 250 mm to 350 mm wide on both surfaces, shall be cleaned of all grease, 
oil, etc. The cement watta is triangular in cross section of each side averaging to 250 mm 
to 350 mm in cement mortar 1:3 (1 cement : 3 sand) finished neat with floating coat of neat 
cement, cured etc. Approved waterproofing compound shall be mixed with cement as 
directed by manufacturer by weight all complete as directed by Engineer-in-Charge. 

ALTERNATIVE : ISOTHANE - EMB / ISOTHANE – EMA (or approved proven 
equivalent) 

ISOTHANE EMB shall be a very high solid coating so designed to give a  high build film with 
high elasticity, good U.V.stability and high strength.   It should  adhere permanently into a 
flexible seamless membrane  and  maintain high roof integrity on any substrate i.e the hypar 
shell. 

ISOTHANE  EMA elastomeric membrane shall be a liquid applied coating  based on 
Urethane Prepolymers which cure by reaction with atmospheric moisture to give  a  
continuous film which is rubbery and elastic.   It  shall  contain leafing aluminium which gives 
it ultra violet resistance. 

ISOTHANE  EMA  shall cure permanently into flexible seamless  membrane,  by virtue  of 
its chemical reactivity in the wet state, and shall have a  good adhesion to a wide range of 
substrates.  Isothane-EMA should not  embrittle with age, exposure to ultra violet radiation 
or weathering. 

APPLICATION SPECIFICATION 

All  loose materials from roof surface shall be removed by  brushing.   One coat of 
Isothane P Primer shall be applied. 

Two  coats of Isothane - EMB/EMA with suitable interval between  two  coats shall be 
applied to achieve a dry film thickness of 1 mm. 

PRECAUTION BEFORE APPLICATION / INSPECTION 

1.  Thoroughly clean the roof surface by brushing (all  debris,  chippings, moss, etc., must 
be removed). 

2. Inspect total roof area for defect, pay particular attention to: 

a) Roof gradient 

b) Upstands 

c) Expansion joints 

d) Dran/gully outlets 

e) Roof edges 

f) Roof finish 
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3. Any major cracks or defects noticed on the roof should be  individually assessed, but the 
general treatment is to rake out to a firm base and  fill with a non-setting mastic or 
ISOTHANE-EM.  It is generally necessary to re-inforce these areas with scrim. 

4. Allow  surface  to dry thoroughly and any  moisture  contained  in  the structure to 
evaporate. 

5. Fill cracks and voids with mastic sealant: 

NOTE 

a) In the case of two coat application, the first coat should be touch  dry in  12-48  hours and 
the second coat should be applied within 24  hours  to ensure good adhesion. 

b) Where application extends over more than a working day, an  overlap  of 150 mm should 
be done. 

c) It is not normally necessary to re-inforce total roof area, but in  case of  high movement 
or regular foot traffic this is  recommended.   Regularly used walkways are also marked 
out and reinforced with scrim. 

d) ISOTHANE - EM can be used for balconies and decks not subject to  heavy foot  traffic.   
In such cases at least 1.5 mm coating thickness  should  be applied and a reinforcing 
scrim embedded into the first coat is recommended.  In  order to improve foothold, fine 
dry aggregate or silica sand should  be sprinkled over the last application before it fully 
cures. 

TYPICAL PROPERTIES 
 
S.No.                      ISOTHANE - EMA        ISOTHANE - EMB 

 
1.   Specific Gravity           1.18                    1.20 
 
2.   Solid % min                  95                      92 
 
3.  Abel closed cup  
     flush point Deg.C            56                      69 
 
4.  Application limit 
     Deg.C                      0.70                    0.70 
 
5.   Approx.Dry time 
     (20 C.50% RH)         12.20 hours touch     12.20 hours touch 
                                      dry - 7 days full     dry - 7 days full 
                            cure.                  cure. 
 
6.   Elongation %               500                     500 
 
7.   Tensile Strength           300                     400 
 
8.   U/V Resistance          Excellent              Excellent 
 
9.   Storage stability    
     (Temperature climate)      9 months               9 months 
 

WATER PROOFING ON FLOORS AND WALLS OF SUNKEN AREAS 

Preparation of Surface: 
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This shall be as described for Roof Water Proofing. 

Horizontal Surface 

Cement slurry admixed with acrylic based chemical @ 0.5 kg/50 kg of  cement shall  be  
spread smoothly over the R.C.C roof which has been  cleaned  and prepared prior to laying 
the slurry .  A 20 mm thick mortar 1:4 (1 cement : 4  coarse sand) admixed with acrylic based 
chemical as recommended  by  the manufacturer  shall be spread over the bed prepared 
with cement  slury.   A  

layer  of  graded  stone  aggregate shall be  embedded  at  random.   After cleaning  for 
about 2 days, another layer of cement shall be spread  evenly followed by a 20mm thick 
mortar 1:4 (1 cement : 4 coarse sand) admixed with acrylic based chemical which is finished 
smooth and corners rounded off. 

Vertical Surface  

These shall be 20 mm thickness in two coats.  The under coat shall be 10 mm thick  1:4 (1 
cement : 4 coarse sand) admixed with acrylic  water  proofing chemical  @ 1 kg per 50 kg 
of cement and shall be applied on  the  prepared vertical surface.  The top surface shall be 
brought to a true surface  with wooden straight edge.  The surface shall be finished smooth.  
The  junction of  vertical  plastered  surface  and floor surface  shall  be  rounded  of suitable 
with the same materials as stated hereinbefore. 

Curing 

The finished surface shall be cured with flooding of water for a period  of two weeks before 
filling sunken areas with concrete. 

Precautions 

While  filling the areas with concrete it is to be ensured that  the  floor and  the walls surface 
treated with water proofing treatment does  not  get damaged. 

Water  proofing  of basements, lift pit base and sides  and  other  similar locations shall be 
done as specified in the schedule and generally comprise of. 

A.  HORIZONTAL SURFACE: 

The prepared surface of P.C.C levelling course shall be treated with  three layers of 
waterproofing course of 20mm thick each, each layer preceded  by a spread of proprietary 
material cement mix slurry for effective bonding of the layer. 

The waterproofing course shall be of proprietary material mix cement mortar 1:3  (1  
cement  :  3 coarse sand) the proportion  of  mix  of  cement  and proprietary material being 
as specified by the manufacturer and in no  case it shall be less than 1% by weight of 
cement. 

The  bottom  two  layers of waterproofing course  shall  be  provided  with embedment of 
stone aggregate 12mm down by hand pack at random, the time gap between these two 
layers being not less than 24 hours. 

The third and top layer shall be laid after curing for at least two days and top finished smooth, 
making the total thickness of the treatment to 60 mm. 

An additional impervious layer over the waterproofing layers laid shall  be formed  by 
injecting, proprietary material cement mix grout, through a  net work  of  nozzles  of  25 mm 
dia M.S pipe  of  adequate  length  placed  in position,  at specified locations (1 to 1.5 m 
apart) before  casting  R.C.C base slab (Raft) by securing to the reinforcement of raft in 
such a  manner that  they  remain  in position and free from getting  choked  during  slab 
casting, not earlier than 7 days of casting, by filling all  voids/crevices in  the concrete of the 
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raft.  The protruding part of the grouting  nozzles shall  be  cut  and  the space filled with 
cement  sand  mortar  (1:2)  and finished smooth. 

All operations of the treatment shall be as per manufacturers directions. 

VERTICAL SURFACE 

The  waterproofing treatment shall be done after the removal of  shuttering of vertical walls 
cast. 

The  prepared external surface shall be applied with  proprietary  material cement mix slurry.  
Then waterproofing plaster shall be done in two  layers of  12mm  thick each with proprietary 
cement mix mortar of 1:4 (1 mix  :  4 coarse sand). 

The cavities and the minutest of cracks in the concrete of the wall is then filled  by injecting 
proprietary material cement mix grout  under  pressure through nozzles prefixed in a grid 
pattern on the other side wall  surface by cutting holes about 50mm in diameter and 25mm 
to 40mm deep at 1.0 to 1.5 m  apart and grouting nozzles fixed in these holes with cement 
paste  which will  be allowed to set for at least 24 hours before actual  grouting  under 
pressure.  The nozzles are to be removed only after the grout is set.   The gaps  formed  on 
removal of nozzles shall then be filled with  cement  sand mortar 1:2 and finished smooth. 
The position of the nozzles shall cover all construction  joints and a continuous groove 
chiselled out along the  joint at the junction of the floor and walls. 

All  the  operations  shall  be as  per  manufacturer's  specification  and directions. 

The   mix  of  the  proprietary  material  and  cement  shall  be  as   per manufacturer's  
specification  and in no case it shall be less than  1%  by weight of cement. 

The rate for the above treatment shall include drying and cleaning  surface free of dust etc. 

LIFT PIT 

Waterproofing to lift pit, side walls, floor slab, column projected outside and around the pile 
cap using standard approved chemicals in box method  of water proofing prior to 
construction below the raft and after  construction of the RCC bottom and side walls of lift 
on the outside including necessary materials  technique  and  labour required for effective  
and  water  tight sealing  of  the entire basement structure all as per IS 6494  and  to  the 
following specifications. 

At the raft level / bottom of the lift well. 

(a) 60mm thick standard box type (injection water proofing  treatment shall be provided for 
all horizontal surface. 

(b) At the junction of pile and raft, you shall leave four nozzles, two of  which  will  be grouted 
after your  horizontal  surfaces  treatment  is completed  and  the  balance two grout pipes 
shall be  left  in  place  and grouted after raft concreting is completed. 

(c) Grouting  nozzles  should  be left at 1.5  mtr  centres  in  both direction,  2"  deep into 
the raft slab and side walls for  grouting  after construction. 

RAFT / RETAINING WALL 

After  the  excavation  the  P.C.C   for  proper  bonding  with  subsequent waterproofing 
treatment. 

Waterproofing  course of 20mm thick Chemseal or approved equivalent  cement mortar 1:4 
in laid over the slurry, Stone aggregate 12mm down is embedded in it by handpack at 
random. 

Not  earlier than 24 hours after above operation chemseal cement slurry  is spread on the 
mortar and one more layer of 20mm thick Chemseal or  approved equivalent cement mortar 
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1:4 is laid, Stone aggregate 12mm down is embedded in  it by handpack at random. After 
curing at least for 2 days  Chemseal  or approved  equivalent  cement slurry is spread to 
enable bonding  and  final layer of 20mm thick chemseal cement mortar 1:4 is laid and 
finished smooth. 

Polysulphide epoxy coating should be given. 

The total thickness of the above treatment is about 60mm. 

After  the reinforcement of raft is placed in position grouting nozzles  of  adequate  length  
are fixed at the specified locations (1 to  1.5m  apart).  These  nozzles are of 25mm diameter 
M.S.pipes.  The nozzles are  placed  in such a manner that they remain free from getting 
choked.  The tip of  these nozzles  protrudes  above the raft concrete to allow grouting  hose  
to  be connected to them for grouting. 

Not earlier than 7 days after the concreting has been done, Chemseal cement grout or 
approved equivalent is injected through these network of  nozzles.  This   will  help  to  form  
an  additional  impervious  layer   over   the waterproofing  layers laid at the bottom by filling 
all  voids/crevices  in the concrete of the raft. 

The  protruding  part of the grouting nozzles is cut and the  space  filled with cement sand 
mortar (1:2) and finished smooth. After the vertical walls have been cast and shuttering 
removed, the waterproofing treatment is  done as follows. 

The  external  surface  is prepared and  Chemseal  or  approved  equivalent cement,  slurry 
is applied and then waterproofing plaster with Chemseal  or approved equivalent cement 
mortar (1:4) applied in two layers of 12mm each. 

Polysulphide epoxy coating will be given. 

Holes  about  50 mm in diameter and 25 to 40 mm deep are made on  the  wall surface  
about 1.00 to 1.5 m apart in a grid pattern, Grouting nozzles  are fixed  in these holes with 
cement paste.  These nozzles are allowed to  set for at least 24 hours.  The positioning of 
the holes is such as to cover all construction  joints.  The joint at the junction of the floor and 
walls  is chiselled to make a continuous groove and nozzles fixed in this groove. 

Chemseal or approved equivalent cement grout is injected through the  above nozzles under 
pressure so as to fill in the minutest of cracks and cavities in the concrete. 

After  the grout is set, the nozzles are removed and the space filled  with cement sand mortar 
(1:2) and finished smooth. 

EXTERNAL IMPREGNATION (BOX) TREATMENT: 

FLOOR  RAFT:  Actual area over which the treatment is laid i.e. total  area of raft/floor plus 
the projections of treatment beyond edge of raft / floor shall be measured and charged 
accordingly. 

WALLS:   The  external  surfaces of the walls actually  provided  with  the treatment shall be 
measured and charged for. 

E.    In  case of pile Foundations, the treatment shall be laid  below  pile caps and also to 
the vertical walls of each pile cap and the same shall  be measured  and  charged for.  No 
deductions shall be made for the  piles  as grouting shall be done to take care of piles. 

GUARANTEE  for  the watertight performance of the structure for  a  minimum period  of  10  
years from the date of completion shall  be  given  in  the prescribed form given below.  This 
guarantee shall be in legal paper in  an acceptable  form.   The  guarantee  shall  be  
enforceable  either  by  the Architects or by clients.  If, during the guarantee period, water 
leaks are noticed  in the structure from the portions treated by you, the same  shall be  
rectified  when called upon immediately, all at no extra  cost  to  the entire satisfaction of the 
Architect/Employer. 
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MODE OF MEASUREMENTS 

A.   TERRACE 

It shall be over all plan area between the walls.  The Vattas (Golas) shall be  measured 
separately in Running Meter and as a separate  item.   Usually the Vattas (Golas) shall be 
of 300 mm height from the finished surface.  

B.   TOILET BLOCKS 

FLOOR:  Area  of the Toilet Blocks shall be measured by length  x  breadth between walls. 

VERTICAL SIDES 

The  actual  area  treated by us above the finished floor  level  shall  be measured by length 
x height. 

 

B. BRICK MASONRY 
 
BRICK MASONRY 

 

1.0 DESCRIPTION 

This work shall consist of construction of structures with bricks jointed together by cement 
mortar in accordance with the details shown on drawings or as approved by the Engineer. 

2.0 MATERIALS 

All materials to be used in the work shall conform to the requirements laid down in chapter 
Materials under Civil  

3.0 PERSONNEL 

Only trained personnel shall be employed for construction and supervision. 

4.0 CEMENT MORTAR 

Cement and sand shall be mixed in specified proportions given in the drawings. Cement 
shall be proportioned by weight, taking the unit weight of cement as 1.44 tonne per cubic 
metre. Sand shall be pro-portioned by volume taking into account due allowance for bulking. 
All mortar shall be mixed with a minimum quantity of water to produce desired workability 
consistent with maximum density of mortar. The mix shall be clean and free from injurious 
type of soil/acid/alkali/ organic matter or deleterious substances. 

The mixing shall preferably be done in a mechanical mixer operated manually or by power. 
Hand mixing can be resorted to as long as uniform density of the mix and its strength are 
assured subject to prior approval of the Engineer.  Where permitted, specific permission is 
to be given by the Engineer. Hand mixing operation shall be carried out on a clean water-
tight platform, where cement and sand shall be first mixed dry in the required proportion by 
being turned over and over, backwards and forwards several times till the mixture is of 
uniform colour. Thereafter, minimum quantity of water shall be added to bring the mortar to 
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the consistency of a stiff paste. The mortar shall be mixed for at least two minutes after 
addition of water. 

Mortar shall be mixed only in such quantity as required for immediate use. The mix which 
has developed initial set shall not be used. Initial set of mortar with ordinary Portland Cement 
shall normally be considered to have taken place in 30 minutes after mixing. 

In case the mortar has stiffened during initial setting time because of evaporation of water, 
the same can be re-tempered by adding water as frequently as needed to restore the 
requisite consistency, but this re-tempering shall not be permitted after 30 minutes. Mortar 
unused for more than 30 minutes shall be rejected and removed from site of work. 

5.0 SOAKING OF BRICKS 

All bricks shall be thoroughly soaked in a tank filled with water for a minimum period of one 
hour prior to being laid. Soaked bricks shall be removed from the tank sufficiently in advance 
so that they are skin dry at the time of actual laying. Such soaked bricks shall be stacked on 
a clean place where they are not contaminated with dirt, earth, etc. 

6.0 JOINTS 

The thickness of joints shall not exceed 10mm. All joints on exposed faces shall be tooled 
to give concave finish. 

7.0 LAYING 

All brickwork shall be laid in an English bond, even and true to line, in accordance with the 
drawing or as directed by the Engineer, plumb and level and all joints accurately kept. Half 
and cut bricks shall not be used, except when necessary to complete the bond. Closer in 
such cases shall be cut to the required size and used near the ends of the walls. The bricks 
used at the face and also at all angles forming the junction of any two walls shall be selected 
whole bricks of uniform size, with true and rectangular faces. 

All bricks shall be laid with frogs up on a full bed of mortar except in the case of tile bricks. 
Each brick shall be properly bedded and set in position by slightly pressing while laying, so 
that the mortar gets into all their surface pores to ensure proper adhesion. All head and side 
joints shall be completely filled by applying sufficient mortar to brick already placed and on 
brick to be placed. All joints shall be properly flushed and packed with mortar so that no 
hollow spaces are left. No bats or cut bricks shall be used except to obtain dimensions of 
the different courses for specified bonds or wherever a desired shape so requires. 

The brick work shall be built in uniform layers, and for this purpose wooden straight edge 
with graduations indicating thickness of each course including joint shall be used. Corners 
and other advanced work shall be raked back. Brickwork shall be done true to plumb or in 
specified batter. All courses shall be laid truly horizontal and vertical joints shall be truly 
vertical. Vertical joints in alternate courses shall come directly one over the other. During 
construction, no part of work shall rise more than one metre above the general construction 
level, to avoid unequal settlement and improper jointing. Where this is not possible in the 
opinion of the Engineer, the works shall be raked back according to the bond (and not 
toothed) at an angle not steeper than 45 degrees with prior approval of the Engineer. 
Toothing may also be permitted where future extension is contemplated. Before laying 
bricks in foundation, the foundation slab shall be thoroughly hacked, swept clean and 
wetted. A layer of mortar not less than 12 mm thick shall be spread on the surface of the 
foundation slab and the first course of bricks shall be laid. 

 

8.0 JOINTING OLD AND NEW WORK 
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Where fresh masonry is to join with masonry that is partially/entirely set, the exposed jointing 
surface of the set masonry shall be cleaned, roughened and wetted, so as to  effect the best 
possible bond with the new work. All loose bricks and mortar or other material shall be 
removed. 

In, the case of vertical or inclined joints, it shall be further ensured that proper bond between 
the old and new masonry is obtained by interlocking the bricks. Any portion of the brickwork 
that has been completed shall remain undisturbed until thoroughly set. 

In case of sharp corners specially in skew bridges, a flat cutback of 100 mm shall be 
provided so as to have proper and bonded laying of bricks. 

9.0 CURING 

Green work shall be protected from rain by suitable covering and shall be kept constantly 
moist on all faces for a minimum period of seven days. Brick work carried out during the day 
shall be suitably marked indicating the date on which the work is done so as to keep a watch 
on the curing period. The top of the masonry work shall be left flooded with water at the 
close of the day. Watering may be done carefully so as not to disturb or wash out the green 
mortar. 

During hot weather, all finished or partly completed work shall be covered or wetted in such 
a manner as will prevent rapid drying of the brickwork. 

During the period of curing of brick work, it shall be suitably protected from all damages. At 
the close of day’s work or for other period of cessation, watering and curing shall have to be 
maintained. 

Should the mortar perish i.e. become dry, white or powdery through neglect of curing, work 
shall be pulled down and rebuilt as directed by the Engineer. If any stains appear during 
watering, the same shall be removed from the face. 

10.0 SCAFFOLDING 

The scaffolding shall be sound, strong and safe to withstand all loads likely to come upon it. 
The holes which provide resting space for horizontal members shall not be left in masonry 
under one metre in width or immediately near the skew backs of arches. The holes left in 
the masonry work for supporting the scaffolding shall be filled and made good. Scaffolding 
shall be got approved by the Engineer. However, the Contractor shall be responsible for   its 
safety. 

11.0 EQUIPMENT 

All tools and equipment used for mixing, transporting and laying of mortar and bricks shall 
be clean and free from set mortar, dirt or other injurious foreign substances. 

12.0 FINISHING OF SURFACES 

12.1 General 

All brickwork shall be finished in a workmanlike manner with the thickness of joints, manner 
of striking or tooling as described in these above specifications. 

The surfaces can be finished by “jointing” or “pointing” or by “plastering” as given in the 
drawings. 

For a surface which is to be subsequently plastered or pointed, the joints shall be squarely 
raked out to a depth of 15 mm. while the mortar is still green. The raked joints shall be well 
brushed to remove dust and loose particles and the surface shall be thoroughly washed with 
water, cleaned and wetted. 
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The mortar for finishing shall be prepared as approved. 

 

 

12.2 Jointing 

In jointing, the face of the mortar shall be worked out while still green to give a finished 
surface flush with the face of the brick work. The faces of brick work shall be cleaned to 
remove any splashes of mortar during the course of raising the brick work. 

12.3 Pointing 

Pointing shall be carried out using mortar not leaner than 1:3 by volume of cement and sand 
or as shown on the drawing. The mortar shall be -filled and pressed into the raked joints 
before giving the required finish. The pointing shall be ruled type for which it shall, while still 
green, be ruled along the centre with half round tools of such width as may be specified by 
the Engineer. The super flush mortar shall then be taken off from the edges of the lines and 
the surface of the masonry shall be cleaned of all mortar. The work shall conform to IS:2212. 

12.4 Plastering 

Plastering shall be done where shown on the drawing. 

Plastering shall be started from top and worked down. All putlog holes shall be properly filled 
in advance of the plastering while the scaffolding is being taken down. Wooden screeds 75 
mm wide and of the thickness of the plaster shall be fixed vertically 2.5 to 4  metres apart, 
to act as gauges and guides in applying the plaster. The mortar shall be laid on the wall 
between the screeds using the plaster’s float and pressing the mortar so that the raked joints 
are properly filled. The plaster shall then be finished off with a wooden straight edge reaching 
across the screeds. The straight edge shall be worked on the screeds with a small upward 
and sideways motion 50 mm to 75 mm at a time. Finally, the surface shall be finished off 
with a plasterer’s wooden float. Metal floats shall not be used. 

When recommencing the plastering beyond the work suspended earlier, the edges of the 
old plaster shall be scrapped, cleaned and wetted before plaster is applied to the adjacent 
areas. No portion of the surface shall be left unfinished for patching up at a later period. 

The plaster shall be finished true to plumb surface and to the proper degree of smoothness 
as directed by the Engineer. 

The average thickness of plaster shall not be less than the specified thickness. The 
minimum thickness over any portion of the surface shall not be less than the specified 
thickness by more than 3 mm. 

Any cracks which appear in the surface and all portions which sound hollow when tapped, 
or are found to be soft or otherwise defective, shall be cut in rectangular shape and re-done 
as directed by the Engineer. 

12.5 Curing of Finishes 

Curing shall be commenced as soon as the mortar used for finishing has hardened 
sufficiently not to be damaged during curing. It shall be kept wet for a period of at least 7 
days. During this period, it shall be suitably protected from all damages. 

12.6 Scaffolding for Finishes 

Stage scaffolding shall be provided for the work. This shall be independent of the structure. 
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13.0 ARCHITECTURAL COPING FOR WING/RETURN / PARAPET WALL 

This work shall consist of providing an Architectural coping for  wing / retum / parapet walls. 

The material used shall be cement mortar 1:3 or as shown on the drawings prepared in 
accordance as approved. 

The cement mortar shall be laid evenly to an average thickness of 15 mm to the full width 
of the top of the wall and in continuation a band of 15 mm thickness and 150 mm depth shall 
be made out of the mortar along the top outer face of the walls. 

14.0 ACCEPTANCE OF WORK 

All work shall be true to the lines and levels as indicated on the drawing or as directed by 
the Engineer, subject to tolerances as indicated in these specifications. 

Mortar cubes shall be tested in accordance with IS:2250 for compressive strength, 
consistency of mortar and its water retentivity. The frequency of testing shall be one sample 
for every 2 cubic metres of mortar, subject to a minimum 3 samples for a day’s work. 

In case of plaster finish, the minimum surface thickness shall not be less than the specified 
thickness by more than 3mm. 

 

AUTOCLAVED CELLULAR CONCRETE BLOCK MASONRY 

SPECIFICATION FOR CONCRETE BLOCK MASONRY 

 

1.0 SCOPE 

These specifications cover the use of Autoclaved Cellular Concrete Block Masonry for the 
structural / non structural purposes. 

2.0 GENERAL 

The provision of the latest Indian Standards listed below form part of these specifications: 

All relevant Standards as specified elsewhere in this Volume are also applicable. 

 

IS 269 Specification for ordinary and low heat portland cement 
IS 383 Specification for coarse and fine aggregates from natural               

sources for concrete. 
IS 455 Specification for portland slag cement 
IS 456 Code of Practice for plain and reinforced concrete. 
IS: 1200 Measurement for Building works 
IS: 1725 Specifications for solid cement blocks used in general 

building construction. 
IS: 1905 Code of practice for structural safety of buildings Masonry 

walls. 
IS:2116 Sand for masonry mortars. 
IS:2185 (Part 1) Specification for concrete masonry units: Hollow and solid 

concrete blocks. 
IS 2185 (Part 3) Specifications for Autoclaved Cellular concrete Blocks. 
IS:2250 Code of practice for preparation and use of masonry mortar. 
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IS 2572 Code of practice for construction of hollow concrete block          
masonry. 

IS 2645 Specification for integral waterproofing compound. 
IS:3115 Specification for lime based blocks. 
IS:3414 Code of practice for design and installation of joints in 

buildings. 
IS:3466 Specification for masonry cement. 
IS:3952 Specification for burnt clay hollow blocks for walls and 

partitions. 
IS 3809 Fire resistance Test for Structure. 
IS:4098 Specification for lime-pozzolana mixture 
IS:4441 Code of practice for use of silicate type chemical resistant 

mortars. 
IS:4442 Code of practice for use of sulphur type chemical resistant 

mortars. 
IS 6041 Construction of Autoclaved Cellular Concrete Block 

Masonry. 
IS 6441(Part 1to 8) Methods of test for autoclaved cellular concrete products. 

(Determination of unit weight or bulk density & moisture 
content). 

IS 8112 Specification for 43 Grade ordinary Portland cement 
IS 9103 Specification for admixtures for concrete. 

 

3.0 MATERIAL 
 
3.1 Cement: Ordinary Portland cement complying with IS 269 shall be used unless specified. 

3.2 Aggregates: Aggregates shall conform to IS 383. Grading shall be as indicated in IS 383.  
Fineness modules of the combined aggregates shall be between 3.6 and 4. 

3.3 Water: Water conforming to IS 456 and as approved by the EIC shall be used. 

3.4 Admixtures: Additives or admixtures may be added to the cement or concrete mix 
conforming to the IS specifications. Admixtures shall be chloride free and melamine polymer 
based. Other additives or admixtures not being governed by Indian Standards shall be 
tested and checked that the same are not detrimental to durability.  However any addition 
shall only be after approval of the EIC. 

4.0 MANUFACTURE: 

4.1 Autoclaved Cellular Concrete blocks may be hollow (open or closed cavity) or solid and shall 
be referred to by its nominal dimension.  The term nominal dimension includes the thickness 
of the mortar joint. All specifications of solid concrete blocks including specifications for 
actual dimensions, tolerances, sizes, shapes and webs, grades of blocks etc. shall conform 
to IS : 2185. 

4.2 Concreting: Concrete mix used for blocks shall be pre-designed to give a minimum crushing 
strength of 30 Kg/Cm2. Concrete shall be mixed in the mechanical mixer.  Blocks shall be 
moulded, laid and compacted with automatic machines table vibrator.  Care shall be taken 
to see that the mix mould is properly filled up.  Block shall be protected until they are 
sufficiently hardened to permit handling without damage. 

4.3 Curing & Drying: Blocks shall be cured in the curing yard by keeping them continuously 
moist for at least 14 days.  Steam-cured blocks shall be preferred.  Cured blocks shall be 
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allowed to dry for a period of 4 weeks before being used.  The blocks shall be allowed to 
complete their initial shrinkage before they are laid in the wall. 

4.4 Physical requirements: All blocks shall be sound and free of cracks or other defects.  For 
exposed construction face or faces shall be free of chips or other imperfections, and the 
overall dimensions of the blocks shall be in accordance to tolerance as specified.  Minimum 
compressive strength shall be 30 Kg/Cm2 or as specified in the Schedule of Quantity, 
maximum permissible water absorption shall not exceed the limit specified in I.S. : 2185, 
dimensional variations shall conform to I.S. 2185. 

4.5 Testing: Tests as indicated in Appendices A to F of IS 2185 shall be conducted on samples 
of units selected according to the sampling procedure given here under to ensure conformity 
with the physical requirements as specified. 

4.6 Sampling: A sample of 20 blocks shall be taken from every consignment of 5000 blocks or 
part thereof of the same size and same batch of manufacture.  From these samples, the 
blocks shall be taken at random for conducting the test. The blocks shall be taken at regular 
intervals during the course of work, preferably while being loaded or unloaded.  In case 
samples are to be taken from the stacks, blocks shall be taken at random from across the 
top of the stacks, the sides accessible and from the interior of the stacks. 

4.7 The blocks shall be kept under cover and protected from extreme conditions of temperature, 
relative humidity and wind until they are required for test.  The test shall be conducted as 
soon as the sample has been taken. 

4.8 Number of Tests: All the 20 blocks shall be checked for dimensions and inspected for visual 
defects.  Out of the 20 blocks, 3 blocks shall be subjected to the test for block density, 8 
blocks to the test for compressive strength, 3 blocks to the test for water absorption and 3 
blocks to the test for drying shrinkage and later to the test for moisture movement.  The 
remaining 3 blocks shall be reserved for retest for drying shrinkage and moisture movement 
if a need arises. 

4.9 Blocks shall be approved if requirements of conditions mentioned in 11.2 to 11.5 of IS 2185 
(Part I) (as given below) are satisfied. The number of blocks with dimensions outside the 
tolerance limit and / or with visual defects, among those inspected shall not be more than 
two. For Block density and compressive strength, the mean value determined shall be 
greater than or equal to the minimum limit specified in Table 2 of IS 2185 (Part I). 

For drying shrinkage and moisture movement, all the test specimens shall satisfy the 
requirements of the test.  If one or more specimens fail to satisfy the requirements, the 
remaining 3 blocks shall be subjected to these tests.  All blocks shall satisfy the 
requirements.  Drying shrinkage shall not exceed 0.1 percent. 

For water absorption, the mean value determined shall not be more than 10 percent by 
mass. 

5.0 PRECAUTIONS: 

5.1 ACC blocks should be stacked in dry, well ventilated areas on a level ground. Block should 
be placed on edges (in direction of 240mm height) not on flat. Different stacks should be 
maintained for different sizes of blocks. 

5.2 Damp-proof course should be provided beneath the ACC block masonry. 

5.3 Unsupported height of ACC block masonry should not exceed 18 times the thickness of wall 
and length 20 times the thickness of wall. 

6.0 WORKMANSHIP: 
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6.1 In total dry climate top and sides may be slightly moistened to avoid absorption of water 
from mortar. Joints shall not be bigger than 10mm and will be perfectly horizontal and 
vertical.  Joints shall be raked 10mm deep while mortar is wet. 

6.3 Cut blocks shall not be used.  Special solid / hollow pre-cast blocks at site shall be cast well 
in advance to be used as spacers and to adjust breaking of vertical joints. 

6.4 Cracks in block masonry are due to shrinkage or expansion of blocks or due to settlement, 
thermal expansion or changes in moisture content in the structural members enclosing the 
block walls. 

The following measures are recommended to prevent formation of cracks. 

a) While curing, the block masonry should be lightly sprinkled with water and not made 
excessively wet. 

b) Expansion joints shall be provided in walls exceeding 4.8 m in length. 

c) Reinforcement should be provided in the bed joints in block work, one course above and 
course below windows and above doors in order to distribute the shrinkage/ temperature 
stresses occurring at the corners of openings, more uniformly throughout the walls. 

d) R.C.C. band (Patli) 100 mm thick and width equal to block masonry and having 10mm 
dia. two bars with 6 mm dia links @ 200 mm c/c shall be provided at every 1000mm 
interval in the block masonry.  The gap between the topmost layer of block and the soffit 
of the beam shall be packed by lightly hammering flat pieces of  approved  stone /  tiles 
and then the gaps will be covered by weld mesh before closing them by cement plaster.  
The weld mesh will be extended at least 150 mm on the R.C.C. beam and 150 mm on 
block masonry and nailed to them with strong nails. 

e) All block walls abutting concrete columns or walls shall be bonded to the same with 
approved 6mm dia 250 mm long galvanized M.S. dowels or approved G.I. butterfly ties 
left from the concrete columns while casting, at every alternate course of block. 

7.0 SCAFFOLDING 

Scaffolding shall be erected with steel sections or pipes of adequate strength so as to be 
safe for construction operations. The contractor shall take all measures to ensure the safety 
of the work and working people. Any instructions of the Engineer in this respect shall also 
be complied with. The contractor shall be entirely responsible for any damage to properly or 
injury to persons resulting from ill erected scaffolding, defective ladders and materials or 
otherwise arising out of his default in this respect. Proper scaffolding shall be provided to 
allow easy approach to every part of the work. Overhead work shall not be allowed. Block 
work shall be carried out with double scaffolding only. Making holes of any kind for the 
purpose of supporting the scaffolding shall not be permitted. 

Raking out of joints.Preparation of the tops and sides. 

Forming and preparing expansion, contraction or construction joints as detailed above or 
specified in the BOQ or drawings. 

Making holes, openings, outlets, etc. embedding pipes, ends of beams, joints, slabs, 
trusses, sills, etc. whatever required during construction and neatly finishing the exposed 
surfaces and opening as per instructions of the EIC. 

Curing and protection as specified. 
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C. PLASTERING & POINTING 
 
 
1.0 SCOPE 

These specifications cover the use of plastering for brick, block masonry and RCC work, 
pointing for brick, block and stone masonry work. 

2.0 APPLICABLE INDIAN STANDARDS 

The provision of the latest revisions of the following IS codes shall form a part of this 
specification to the extent they are relevant. 

IS: 269 Specification for ordinary rapid hardening and low heat Portland 
cement 

IS – 383 Specification for coarse and fine aggregate 

IS: 712 Building Limes 

IS: 1200  (Part XII) Method of measurement of building and Civil Engg. Works - 
Plastering & Pointing 

IS: 1542 Specification for sand for plaster 

IS: 1630 Mason’s Tools for Plaster work and pointing work. 

IS: 1661 Code of practice for application of cement lime plaster finishes 

IS 2645 Specification for integral waterproofing compound. 

IS: 10067 Material Constants for Building Works 

 

Other IS Codes, not specifically mentioned here, but pertaining to plastering work, form part 
of these specifications. 

3.0     GENERAL 

3.1 Cement Mortar 

Cement mortar shall have the proportion of cement to sand as specified and shall comply 
with relevant clauses of concrete specifications. 

3.2 Scaffolding 

Scaffolding independent of masonry / RCC work i.e. double scaffolding shall be erected 
having two sets of vertical supports with steel sections or pipes of adequate strength so as 
to be safe for construction operations. The contractor shall take all measures to ensure the 
safety of the work and working people. Any instructions of the Engineer in this respect shall 
also be complied with.  

The contractor shall be entirely responsible for any damage to properly or injury to persons 
resulting from ill erected scaffolding, defective ladders and materials or otherwise arising out 
of his default in this respect. Proper scaffolding shall be provided to allow easy approach to 
every part of the work. Overhead work shall not be allowed.  Making holes of any kind for 
the purpose of supporting the scaffolding shall not be permitted. 
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3.3 Tools and Accessories 

Tools and accessories used in plaster work shall conform to IS: 1630. All tools shall be 
cleaned by scrapping and washing at the end of each day’s work or after use. Metal tools 
shall be cleaned after each operation. All tools shall be examined to see that they are 
thoroughly cleaned before plastering is begun. 

3.4 Programme of work in relation to plastering 

The programme of other building operations before, during and after plastering shall be 
according to the instructions contained in clause 9 of IS: 1661. 

3.5 General Precaution in plastering 

All general precautions as specified in IS.. 1661, Clause 9, shall be taken and preparation 
of the background shall be done as laid down in IS: 1661, Clause 13. Care shall be taken to 
see that other parts of the work or adjacent works are not damaged while plastering. 

3.6 Preparatory work 

All joints in the face work that is to be plastered shall be raked out to depth equal to not less 
than the width of the joints or as directed by the Engineer. The raking shall be done taking 
care not to allow by chipping of masonry. In new work the raking out shall be done when the 
mortar in the joints is still green. Efflorescence if any shall be removed by brushing and 
scrapping. Smooth surfaces of concrete, old plaster, etc. must be suitably roughened to 
provide necessary bond for the plaster. All dirt, soot, oil paint or any other material that might 
interfere with satisfactory bond shall be removed. In the case of stone masonry, scrubbing 
on the walls to receive the plaster shall not be more than 12 mm. The surface to be plastered 
shall be cleaned and scrubbed with fresh water and kept wet for 6 hours prior to plastering. 
It shall be kept damp during the progress of the work. The plastering shall not be 
commenced unless the preparatory work is passed in writing by the Engineer. 

3.7 Chicken wire Mesh at Junction 

All junctions of Masonry wall with R.C. structure e.g. column, beam, etc. which are to be 
plastered, shall be reinforced by fixing strips of approved G.I. Chicken wire mesh of 
minimum 300mm wide centrally over the length of junction.  G.I. Chicken wire mesh of 
required width shall also be fixed over chasing for conduits, pipes, etc. on masonry walls 
before plastering is commenced.  The mesh shall be nailed rigidly to the structure / masonry 
with G.I. nails of suitable type at approx. 400mm centers.  The finished mesh shall be 
straight, rigid and laid without sagging. The payment shall be made for the area covered by 
wire mesh in Sq. mtrs including overlaps. 

3.8 Gauges 

Patches of plaster 15cm x 15cm shall be put on about 3 m apart as gauges to ensure even 
plastering in one plane. 

3.9 Workmanship Plastering: 

In all plaster work the mortar shall be firmly applied with somewhat more than the required 
thickness and well pressed into the joints and on the surface and rubbed and levelled with 
a flat wooden rule to give required thickness. Long straight edges shall be freely used to 
give perfectly plane and even surface. All corners must be finished to their true angles or 
rounded as directed by the Engineer. The surface shall be finished to plane or curved 
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surface as shown on the plan or directed by the Engineer, and shall present a neat 
appearance. The mortar shall adhere to the masonry surface intimately when set and there 
should be no hollow sound when struck. Cement plastering should be done in squares or 
strips as directed. Plastering shall be done from top downward. 

First or Backing Coat: The first coat of the specified thickness shall be applied as described 
above. The subsequent coat shall be applied after this coat has been allowed to sufficiently 
set but not dried depending upon weather conditions. The surface shall not be allowed to 
dry during this period and shall be kept wet. 

3.10 Plastering to Ceiling 

Ceiling plaster shall be 6to 12 mm thick in 1:3 cement sand mortar (1 cement : 3 sand). 

Projecting burrs of mortar formed due to the gaps at joints in shuttering shall be removed. 
The surface shall be scrubbed clean with wire brushes. In addition concrete surface shall 
be poke marked with a pointed tool at spacing of not more than 50 mm centres, the pokes 
being made not less than 3 mm deep, to ensure a proper key for the plaster. The mortar 
shall be washed off and surface cleaned of all oil, grease etc., and well wetted before the 
plaster is applied. 

4.0 PLASTERING IN TWO COATS 

4.1 Base Coat 

The base coat plaster shall be of cement mortar 1:4. Waterproofing compound of approved 
make shall be added according to the manufacturer’s’ instructions to make the mortar 
waterproof. 

The plaster with this mortar shall be laid as specified above with a thickness of not more 
than 15 mm for brick work and concrete surfaces. Keys shall be formed on the surface by 
thoroughly combing it with wavy horizontal lines about 12 mm apart and about 3 mm deep 
when the mortar is still pastic. The base coat shall be sufficiently cured not allow to dried. 

4.2 Final Coat / Finishing Coat 

A  reasonable  time  (not more than 48 hours) shall be  allowed  after  the application of the 
base coat for thorough drying before the application  of the second coat.  After soaking base 
coat thoroughly with water the  mortar for  second  coat shall be applied . 

The cement mortar for sand faced plaster shall have washed Kharasalis or similar type of 
approved sand with slightly larger proportion of coarse material. The proportion of cement 
to sand shall be 1:4. The approved quality of waterproofing compound shall be added as 
specified by manufacturer and approved by Engineer – In- Charge in external surface 
plastering. The water is added gradually to make the mixture homogeneous. The thickness 
of finishing coat shall not exceed 10mm. After application, the surface should be finished 
with a wooden flat, lined with cork and tapped gently to retain a coarse surface texture. 
When the finishing coat has hardened, the surface shall be kept moist continuously for 14 
days. 

The item includes providing rigid P. V. C. pipes of length aprox. 9”  and fixing the same at 
interval of not more than 60cm c/c at the junctions of beam bottom and brick / block masonry 
work, prior backing coat plaster from outside.  

Cement grout shall be poured through the pipes by attaching flexible PVC pipes with 
minimum head of 3000 mm till the entire gap under the beam is filled up with grout and set. 
The rigid PVC pipes should be removed the next day of grouting and cavities shall be 
immediately plugged with 1:3 cement mortar mixed with required water proofing compound. 
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5.0 POINTING 

5.1 General 

When the type of pointing is not mentioned in the item, sunk pointing is described below 
shall be carried out. 

5.2 Raking Out Joints 

Where the joints have not been raked out when the mortar is green, the joint shall be chipped 
(without damaging the masonry) to such a depth that the minimum depth of new mortar 
measured from either the sunk surface of the finished surface of the finished pointing or 
from the edge of the brick shall not be less than 12 mm, thoroughly cleaned off all loose 
particles with a stiff brush and thoroughly wetted. 

5.3 Pointing 

The mortar shall be pressed into the raked out joints with a pointing trowel. The mortar shall 
not spread over the corners, edges or the surface of the masonry. With a pointing tool, the 
mortar shall be neatly pressed back to about 3 mm or as directed. The vertical ‘joints shall 
be pressed back similarly to match the horizontal joints. The surface of masonry shall be 
cleaned of all mortar. 

6.0 CURING 

Curing shall be started after 24 hours after finishing the plaster. The plaster shall be kept 
wet for a period of seven days. During this period it shall be suitably protected from all 
damages as directed by the Engineer-in-Charge. The dates on which the plastering is done 
shall be legibly marked on the various sections plastered so that curing for the specified 
period thereafter can be monitored. 

Construction Safety 

IS:3696 Safety Code For Scaffolds And Ladders. (Part I& II) 

Measurement 

IS:1200 Method Of Measurement Of Building Works. 

IS:3385 Code Of Practice For Measurement Of Civil Engineering Works. 

 

In the event that state, city or other governmental bodies have requirements more stringent 
than those set forth in this Specification, such requirement shall be considered part of this 
Specification and shall supersede this Specification where applicable. 

6.1 General 

The quality of materials and method and control of manufacture and transportation of all 
concrete work irrespective of mix, whether reinforced or otherwise, shall conform to the 
applicable portions of this Specification. 

Engineer shall have the right to inspect the source(s) of material(s), the layout and operation 
of procurement and storage of materials, the concrete batching and mixing equipment, and 
the quality control system. Such an inspection shall be arranged and Engineer’s approval 
obtained, prior to starting of concrete work. 

6.2 Materials 



 

31  
 
 

All materials shall conform to the requirements laid in relevant Indian Standard Specification 
related to them. 

6.3 Admixtures: 

Admixtures may be used in concrete only with the approval of Engineer based upon 
evidence that, with the passage of time, neither the compressive strength nor its durability 
will reduce. Calcium chloride shall not be used for accelerating set of the cement for any 
concrete containing reinforcement, or embedded steel parts. When calcium chloride is 
permitted to be used, such as in mass-concrete works, it shall be dissolved in water and 
added to the mixing water in an amount not to exceed 1½ percent of the weight of the 
cement in each batch of concrete. When admixtures are used, the designed concrete mix 
shall be corrected accordingly. Admixtures shall be used as per manufacturer’s instructions 
and in the manner and with the control specified by Engineer. 

6.4 Water proofing agent 

Where specified and approved by Engineer, water proofing agent confirming to IS:2645, 
shall be added in quantities specified by Engineer. 

6.5 Tests 

All materials shall satisfy the relevant Indian Standards. It is the Contractor’s obligation to 
carry out the tests at his cost at Laboratories approved by the Engineer and produce the 
necessary certificates in proof of the compliance of the material with the specification. 

 Tests on cement shall include: 

 Fineness test 

 Test for normal consistency 

 Test for setting time 

 Test for soundness 

 Test for tensile strength 

 Test for compressive strength 

 Test for heat of hydration (by experiment and by calculations) in accordance    with 
IS:269. 

 Tests on sand shall include : 

 Sieve test 

 Test for organic impurities 

 Decantation test for determining clay and silt content 

 Specific gravity test 

 Test for unit weight and bulkage factor 

 Test for sieve analysis and fineness modulus. 

 Tests on coarse aggregate shall include 

 Sieve analysis 

 Specific gravity and unit weight of dry, loose and rodded aggregate 

 Soundness and alkali aggregate reactivity 

 Petrographic examination 
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 Deleterious materials and organic impurities 

 Test for aggregate crushing value. 

 
The Engineer, if he so desires, may order further tests to be carried out on cement, sand, 
coarse aggregate, water in accordance with the relevant Indian Standards. 

Any or all these tests would normally be ordered to be carried out if Engineer feels the 
materials are not in accordance with the Specifications or if the specified concrete strengths 
are not obtained and shall be performed by Contractor at an approved test laboratory. 

6.6 Standard Finish for Exposed Concrete 

Exposed concrete shall mean any concrete, other than floors or slabs, exposed to view upon 
completion of the job. 

Unless otherwise specified on the Drawings, the standard finish for exposed concrete shall 
be a smooth finish. 

A smooth finish shall be obtained with the use of lined or plywood forms having  smooth and 
even surfaces and edges. Panels and form linings shall be of uniform size and be as large 
as practicable and installed with closed joints. Upon removal of forms the joint marks shall 
be smoothened off and all blemishes, projections, etc. removed leaving the surfaces 
reasonably smooth and unmarred. 

6.7 Integral Cement concrete Finish 

When specified on the Drawings an integral cement concrete finish of specified thickness 
for floors and slabs shall be applied either monolithic or bonded, as specified on the 
Drawings, as per IS: 2571. The surface shall be compacted and then floated with a wood 
float or power floating machine. The surface shall be tested with a straight edge and any 
high and low spots eliminated. Floating or  trowelling of the finish shall be permitted only 
after all surface water has evaporated. Dry cement or a mixture of dry cement and sand 
shall not be sprinkled directly on the surface of the cement finish to absorb moisture or to 
stiffen the mix. 

6.8 Rubbed Finish 

A rubbed finish shall be provided only on exposed concrete surfaces as specified on the 
Drawings. Upon removal of forms, all fins and other projections on the surfaces shall be 
carefully removed, offsets leveled and voids and / or damaged sections immediately 
saturated with water and repaired by filling with a concrete or mortar of the same 
composition as was used in the surface. The surfaces shall then be thoroughly wetted and 
rubbed with carborundum or other abrasive. Cement mortar may be used in the rubbing, but 
the finished surfaces shall not be brush coated with either cement or grout after rubbing. 
The finished surfaces shall present a uniform and smooth appearance. 

6.9 Protection 

All concrete shall be protected against damage until final acceptance by Engineer / Owner. 

Preparation of concrete surfaces 

The preparation of concrete surfaces upon which additional concrete is to be placed later, 
shall preferably be done by scarifying and cleaning while the concrete is between its initial 
and final set. This method shall be used wherever practicable and shall consist of cutting 
the surface with picks and stiff brooms and by use of an approved combination of air and 
water jet as directed by Engineer. Great care shall be taken in performing this work to avoid 
removal of too much mortar and the weakening of the surface by loosening of aggregate. 
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When it is not practicable to follow the above method, it will be necessary to employ air tools 
to remove laitance and roughen the surface. 

The final required result shall be a pitted surface from which all dirt, unsound concrete, 
laitance and glazed mortar have been removed. 

6.10 Bonding Treatment (Mortar) 

After rock or concrete surfaces upon which new concrete is to be placed have been 
scarified, cleaned and wetted as specified herein, they shall receive a bonding treatment, 
immediately before placement of the concrete. 

The bonding medium shall be a coat of cement-sand mortar. The mortar shall have the 
same cement-sand proportions as the concrete which shall be placed on it. The 
water-cement ratio shall be determined by placing conditions and as approved by Engineer. 

Bonding mortar shall be placed in sufficient quantity to completely cover the surface about 
10 mm thick for rock surface and about 5 mm thick for concrete surfaces. It shall be brushed 
or broomed over the surface and worked thoroughly into all cracks, crevices and 
depressions. Accumulations or puddles of mortar shall not be allowed to settle in 
depressions and shall be brushed out to a satisfactory degree, as determined by Engineer. 

Mortar shall be placed at such a rate that it can be brushed over the surface just in advance 
of placement of concrete. Only as much area shall be covered with mortar as can be covered 
with concrete before initial set in the mortar takes place. The amount of mortar that will be 
permitted to be placed at any one time, on the area which it is to cover, shall be in 
accordance with Engineer’s directions. 

Cleaning and bonding formed construction joints 

Vertical construction joints shall be cleaned as specified above or by other methods 
approved by Engineer. In placing concrete against formed construction joints, the surface 
of the joints, where accessible, shall be coated thoroughly with the specified bed-joint 
bonding mortar immediately before they are covered with concrete or by scrubbing with wire 
brooms dipped into the fresh concrete. Where it is impracticable to apply such a mortar 
coating, special precautions shall be taken to ensure that the new concrete is brought into 
intimate contact with the surface of the joint by careful puddling  and spading with aid of 
vibrators and suitable tools. 

6.11 Expansion and contraction joints 

Provision shall be made for expansion and contraction in concrete by use of special type 
joints at locations shown on the Drawing. Contraction joint surfaces shall be treated as per 
the Specifications on the Drawings or as directed by Engineer. 

6.12 Preparation of Mortars and Its Grade 

Grade of Masonry Mortar 

The grade of masonry mortar will be defined by its compressive strength in N/mm2 at the 
age of 28 days as determined by the standard procedure detailed in IS:2250-1981. 

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

Dry hydrated lime 700 kg/cum 

Burnt Clay Pozzolana 860 kg/cum 

Lime Pozzolana mixture 770 kg/cum 
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Coarse Sand (dry) 1280 kg/cum 

Fine sand (dry) 1600 kg/cum 

fly Ash  590 kg/cum 

Cement Mortar: This shall be prepared by mixing cement and sand with or without the 
addition of Pozzolana as specified. 

Proportioning: Cement bag weighting 50 kg shall be taken as 0.035 cubic metre. Other 
ingredients in specified proportion shall be measured using boxes of size 40 X 35 X 25 cm. 
Sand shall be measured on the basis of its dry volume. 

Mixing: The mixing of mortar shall be done in mechanical mixers operated manually or by 
power as decide by Engineer. The Engineer may, however, permit hand mixing at his 
discretion taking into account the nature, magnitude and location of the work and 
practicability of the use of mechanical mixers or where item involving small quantities are to 
be done or if in his opinion the used of mechanical mixer is not to be used, the Contractor 
shall take permission of the Engineer in writing before the commencement of the work. 

Mechanical Mixing: Cement and sand in the specified proportions shall be mixed dry 
thoroughly in a mixer. Water shall then be added gradually and wet mixing continued for at 
least three minutes. Only the required quantity of water shall be added which will produce 
mortar of workable consistency but not stiff paste. Only the quantity of mortar, which can be 
used within 30 minutes of its mixing shall be prepared at a time. Mixer shall be cleaned with 
water each time before suspending the work. 

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

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

           Exposed Aggregate Plaster  

The  base plaster of cement mortar of specified mix and thickness is to  be done  with 
surface true to plumb and floated hard. Necessary grooves of  20 mm x 15 mm shall be 
provided as shown in the drawing or as directed, in the base plaster. The plastered surface 
shall be properly ranked, cement  paste shall  be applied on a limited area at a time so that 
it would  not  become hard  before granite chips are applied. The granite chips to be used  
shall be 6mm gauge of hard  approved variety screened, washed and dried  properly and  
shall be applied by means of floats or trowels, dashing  them  against the still fresh cement 
paste already applied. where uniform texture is  not obtained  chips shall be stuck suitably 
by hand. care should be taken  that application of cement paste shall be done 
uninterruptedly within one  panel so that joints and patches are avoided. precautionary steps 
should be taken to  protect  the  surface  already done during  the  process  of  finishing 
adjoining areas so that the areas completed shall not get stained. 
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D. STRUCTURAL STEEL (Ornamental) 
 

1.0 SCOPE: 

This specification covers Preparation of fabrication drawings, Providing all materials, 
fabricating, transporting, erection in position to proper lines and levels, fixing, steelwork for 
various structures and painting / other protection of steelwork for structures including 
fixtures, fittings, temporary works and supports, and ancillaries. The steelwork may have to 
be fabricated out of steel shapes, plates, hollow sections, pipes, cast steel, forgings etc and 
may involve any or combination of two or more of these in sizes, quantity and quality as 
specified in the drawings or as directed by the Engineer. The steelwork may consist of all 
types such as columns, beams, trusses, wall beams, girders, brackets, base-plates, 
floorings, anchors, stairs bracings or of any other kind as shown in the drawings or as 
required by the Engineer. Painting would involve cleaning by sand blasting to appropriate 
degree and specifications as given and painting with various combinations of primary and 
intermediate and final coats of specified thickness. 

The Contractor shall furnish all the materials, skilled staff and labour, transportation, 
equipment, tools, tackles, temporary work and all other things that may be required for 
carrying out the work described above as per drawings, specifications and the instructions 
of the Engineer. 

CODES AND STANDARDS: 

Codes and standards applicable are given in the list below, which however shall not limit 
the applicable standards or codes or directions of the Engineer. 

Table – Codes of Practice and Standards 

Specification Description 

IS: 800 Code of practice for general construction in steel 

IS: 808 Dimensions of hot rolled steel beam, column channel and angle 
sections 

IS: 813 Scheme of symbols for welding 

IS: 814 Covered electrodes for manual metal arc welding of Carbon and 
carbon-manganese steel 

IS: 816 Code of practice for use of metal arc welding in general mild steel 
construction 

IS: 817 Code of practice for training and testing of metal arc welders 

IS: 818 Code of Practice for safety and health requirements in electric 
and gas welding  and cutting operations 

IS: 822 Code of procedure for inspection of welds 

IS: 823 Code of procedure for manual metal arc welding of mild steel 

IS: 1030 Carbon Steel castings for general engineering purposes 

IS: 1161 Steel tubes for structural purposes 

IS: 1181 Qualifying tests for metal arc welders 
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IS: 1182 Recommended practice for radiographic examination of fusion 
welded butt joints in steel plates 

IS: 1363 (1&2) Hexagon head bolts and nuts of product grade C 

IS: 1364 (1-5) Hexagon head bolts and nuts of product grade A and B 

IS: 1367 (1-20) Technical supply conditions for threaded steel fasteners 

IS: 1387 General requirements for the supply of metallurgical materials 

IS: 1477 (1 & 2) Code of Practice for painting ferrous metals in buildings 

IS: 1599 Method for bent test 

IS: 1608 Mechanical testing of metals – tensile testing 

IS: 1730 Steel plates, sheets and strips and flats for general engineering 
purposes – dimensions 

IS: 1852 Rolling and cutting tolerances for hot rolled steel products 

IS: 2004 Carbon Steel forgings for general engineering purposes 

IS: 2016 Plain washers 

IS: 2062 Steel for general structural purposes – (supersedes IS: 226) 

IS: 2595 Code or practice for radiographic testing 

IS: 3502 Steel chequered plates 

IS: 3613 Acceptance test for wire flux combination for submerged arc 
welding 

IS: 3640 Hexagon fit bolts 

IS: 3658 Code of practice for liquid penetrant flaw detection 

IS: 3664 Code of practice for ultrasonic pulse echo testing by contact and 
immersion methods 

IS: 3696 Safety codes for scaffolds and ladders 

IS: 3757 High strength structural bolts 

IS: 4353 Submerged arc welding of mild steel and low alloy steels – 
recommendations 

IS: 4923 Hollow steel sections for structural use 

IS: 5334 Code of practice for magnetic particle flaw detection of welds 

IS: 5372 Taper washers for channel 

IS: 5624 Foundation bolts 

IS: 6610 Heavy washers for steel structures 

IS: 6639 Hexagon bolts for steel structures 

IS: 7205 Safety code for erection of structural steelwork 
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IS: 7215 Tolerances for fabrication of steel structures 

IS: 7293 Safety code for working with construction machinery 

IS: 9595 Metal arc welding of carbon and carbon manganese steels – 
recommendations 

IS: 12843 Tolerances for erection of steel structures 

SP: 34 Handbook of concrete reinforcement and detailing 

 

2.0 INSPECTION 

It is presumed that the site has been inspected and all site conditions noted that might affect 
the selection of erection method, plant requirements and such details. The method and units 
of transportation of structures from fabrication yards to site would also depend on the 
location of fabrication yards, the dimensions and grades of the connecting roads and the 
approach to the erection location. It is necessary that during the work the existing structures 
(where there are some) are not damaged or affected anyway by the present work. 

3.0 STRUCTURAL STEEL 

3.1 General 

3.1.1 General requirements relating to the supply of material shall conform to the specifications 
of IS: 1387, for the purpose of which the supplier shall be the Contractor and the purchaser 
shall be the Engineer. 

3.1.2 Finished rolled material shall be free from cracks, flaws, injurious seams, laps, blisters, 
ragged and imperfect edges and other defects. It shall have a smooth and uniform finish, 
and shall be straightened in the mill before shipment. They shall also be free from loose mill 
scale, rust, pits or other defects affecting its strength and durability. 

The acceptance of any material on inspection at the mill i.e. rolling mills, foundry or 
fabricating plant where material for the work is manufactured, shall not be a bar to its 
subsequent rejection, if found defective. 

3.1.3 In general, steelwork connections shall be by bolting and welding. Mild steel or high tensile 
bolts shall be used as indicated in the drawings. 

 

4.0 OTHER MATERIALS 

4.1 All materials shall conform to Special requirements as given below: 

4.2 Mild steel for bolts and nuts shall conform to IS: 2062 but have a minimum tensile strength 
of 44 kg/sq. mm. and minimum percentage elongation of 14. High tensile steel for bolts and 
nuts shall conform to IS: 8500 but with a minimum tensile strength of 58 kg/sq. mm. 

4.3 For cast steel, the yield stress shall be determined and shall not be less than 50 percent of 
the minimum tensile strength. 

4.4 Plain washers shall be of steel. Tapered or other specially shaped washers shall be of steel, 
or malleable cast iron. 

4.5 Parallel barrel drifts shall have a tensile strength not less than 55 kg/sq. mm, with elongation 
of not less than 20 percent measured on a gauge length of 4 So (So = cross sectional area). 
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4.6 Materials for castings and forgings, fasteners and welding consumables shall be as under: 

i) Castings and Forgings: Steel castings and forgings shall comply with the requirements 
of the following Indian Standards, as appropriate: 

IS: 1030 Carbon Steel Castings for General Engineering purposes 

IS: 1875 Carbon Steel Billets, blooms, slabs, bars for forgings 

IS: 2004 Carbon Steel Forgings for General Engineer purposes 

IS: 2644 High Tensile Steel Casings 

IS: 4367 Alloy & tool steel forgings for general industrial use 

5.0 STEEL PROTECTION SYSTEM 

Generally all steelwork shall be sand / shot blasted to SA – 2-1/2 (SIS 055900) and given 
the following coats of paint. 

One coat of zinc anode epoxy primer (or equivalent of similar properties) with a minimum 
dry film thickness of 75 microns per coat 

An intermediate coat of epilux 950 super high build coating (or equivalent of similar 
properties) with a dry film thickness of 200 microns 

Two coats of acrylic polyurethane enamel minimum dry film thickness of 30/35 microns per 
coat 

Unless otherwise specified, paints shall conform to the relevant IS specifications. The paints 
that have been tested as per specifications only shall be used. Where there are no 
specifications, manufacturer’s recommendation shall be followed. 

6.0 FABRICATION 

6.1 General 

All work shall be in accordance with the drawings approved and released by the Engineer 
for construction, as per these specifications and as instructed by the Engineer. Care should 
be exercised by the Contractor to ensure that all parts of an assembly are so well fabricated 
to fit accurately together. All members shall carry a mark number and an item number and, 
if required, serial no. 

Unless specifically required under the contract, corresponding parts for identical units need 
not be interchangeable, but the parts shall be match marked. 

Templates and other appliances used for ensuring the accuracy of the work shall be of mild 
steel. All measurements for fabrication shall be made by means of accurate steel tapes or 
other devices properly calibrated. 

All structural steel members and parts shall have straight edges and blunt surfaces. If 
necessary they shall be straightened or flattened by pressure unless they are required to be 
of curvilinear forms. They shall also be free from twist. Pressure applied for straightening or 
flattening shall be such that would not injure the materials. Hammering shall not be 
permitted. Adjacent surface or edges shall be in close contact or at uniform distance 
throughout. 

The contractor shall submit his program of work to the Engineer for his approval at least 15 
days before commencement of fabrication. This program shall include the proposed system 
of identification and erection marks together with complete details of fabrication and welding 
procedures. 
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The Contractor shall prepare shop drawings for fabricating the components of steelwork 
and obtain approval of the Engineer a week before the start of work on the components. 
Complete information regarding the location, type, size and extent of all welds shall be 
clearly shown on the shop drawings. The drawings shall distinguish between shop and field 
welds. 

6.2 Preparation of Edges and Ends 

All structural steel parts, where required, shall be sheared, cropped, sawn or flame cut and 
ground accurately to the required dimension and shape. 

End/edge planning and cutting shall be done by any one of the following prescribed methods 
or left as rolled: 

Shearing, cropping, sawing, machining, machine flame cutting. 

Hand flame cutting with subsequent grinding to a smooth edge. 

Sheared edges of plate not more than 16mm thick with subsequent grinding to smooth 
profile, which are of secondary use such as stiffeners and gussets. 

If the ends of stiffeners are required to be fitted, they shall be ground, so that the maximum 
gap over 60% of the contact area does not exceed 0.25 mm. 

Where the flame cutting or shearing is used, at least one of the following requirements shall 
be satisfied. 

The cut edge is not subject to applied stress. 

The edge is incorporated in weld. 

The hardness of cut edge does not exceed 350 HV 30. 

The material is removed from the edge to the extent of 2 mm or minimum necessary, so 
that the hardness is less than 350 HV 30. 

Edge is suitably heat treated by approved method to the satisfaction of the Engineer and 
shown that crack had not developed by dye  penetrant or magnetic particle test. 

Thickness of plate is less than 40 mm for machine flame cutting for materials conforming to 
IS: 2062. The requirement of hardness below 350 HV 30 of flame cut edges should be 
specified by the Engineer. 

Where machining for edge preparation in butt joint is specified, the end shall be machined 
after the members have been fabricated. Outside edges of plate and section, which are 
prone to corrosion shall be smoothed by grinding or filing. In the case of high tensile steel 
at least 6 mm of the material from the flame cut edge shall be removed by machining. 
Longitudinal edges of all plate and cover plates in plate girders and built-up members shall 
be ground to correct dimensions except in the following cases: 

Covers to single flange plates may be left un-machined. 

Machine flame cutting instead of machining is acceptable for edges of single plates, 25 mm 
or less thick, in tension. 

Edges of single shaped plates over 25 mm thick may be machine flame cut and the end 
surface ground. 

Edges of plates or flats of the same nominal width in tiers may be left un-machined, if so 
authorised by the Engineer. 
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All edges of splice and gusset plates may be sheared and ground. The ends of plates and 
sections forming the main components of plate girders or of built-up members may be 
machine flame cut, sawn or hand flame cut and ground. Where ends of stiffeners are 
required to be fitted, they shall be machined, machine flame cut, swan, sheared and ground, 
or hand flame cut and ground. The ends of lacing bar shall be rounded unless otherwise 
required. Other edges and ends of mild steel parts may be sheared and any burrs at edges 
shall be removed. 

6.3 Preparation of Holes 

6.3.1 Drilling and Punching: Holes for black bolts, high strength bolts and counter sunk bolts 
(excluding close tolerance and turn fitted bolts) shall be either punched or drilled. The 
diameter of holes shall be 1.5 mm larger for bolts less than 25 m. dia and 2.0 mm for more 
than or equal to 25 mm. 

All the holes shall be drilled except for secondary members such as, floor plate, handrails 
etc. Members which do not carry the main load can be punched subject to the thickness of 
member not exceeding 12 mm for material conforming to IS: 226. 

Holes through one thickness of material or when any of the thickness exceeds 20 mm for 
steel conforming to IS: 2062 or 16 mm for conforming to IS: 8500, shall either be sub-drilled 
or sub-punched to a diameter of 3 mm less than the required size and then reamed to the 
required size. The reaming of material more than one thickness shall be done after 
assembly. 

Where several plates or sections form a compound member, they shall where practicable, 
be firmly connected together by clamps or tacking bolts, and the holes be drilled through the 
group in one operation. Alternatively, and in the case of repetition work, the plates and 
sections may be drilled separately from templates that shall be checked periodically. All 
burrs shall be removed. 

Shop erection / assembly shall be done wherever so required by the engineer. 

6.3.2 Where block drilling is done, care shall be taken to check that the holes are not out of position 
or are dimensionally correct 

6.3.3 Size of Holes: The sizes of holes in millimeters are given in table 1 below: 

Table-1: Diameter of holes for bolts 

 

Nominal dia 
of Bolts (mm) 

Dia of Holes 
(mm) 

12 13.5 
14 15.5 
16 17.5 
18 19.5 
20 21.5 
24 25.5 
27 29.0 
30 31.0 
31 33.0 

 

Close tolerance bolts and barrel bolts: Holes for close tolerance and turn fitted bolts. The 
diameter of the holes shall be equal to the nominal diameter of the bolt shank minus 0.15 
mm to 0.0 mm. The member to be connected with close tolerance or turn fitted bolts shall 
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be firmly held together by service bolts or clamped and drilled through all thickness in one 
operation and subsequently reamed to required size within specified limit of accuracy as 
specified in IS: 919 tolerance grade H8.The holes not drilled through all thickness at one 
operation shall be drilled to smaller size and reamed after assembly. 

Holes for high strength friction grip bolts: All holes shall be drilled after removal of burrs. 
Where the number of plies in the grip does not exceed three, the diameters of holes shall 
be 1.6 mm larger than those of bolts and for more than three plies in grip, the diameter of 
hole in outer plies shall be as above and dia of holes in inner plies shall not be less than 1.6 
mm and not more than 3.2 mm larger than those in bolts, unless otherwise specified by the 
Engineer. 

6.3.4 Removal of Burrs: The work shall be taken apart after drilling and all burs left by drilling and 
the sharp edges of all rivet holes completely removed. 

7.0 BOLTS, NUTS AND WASHERS: 

7.1 Black bolts (black all over): Black bolts are forged bolts in which the shanks, heads and nuts 
do not receive any further treatment except cutting of screw threads. They shall be true to 
shape and size and shall have the standard dimensions as shown on the drawings. 

7.2 Close tolerance bolts: Close tolerance bolts shall be faced under the head and turned on 
the shank. 

7.3 Turned barrel bolts: The diameter of the screwed portion of turned barrel bolts shall be 1.5 
mm smaller than the diameter of the barrel unless otherwise specified by the Engineer. The 
diameter of the bolts as given on the drawing shall be the nominal diameter of the barrel. 
The length of the barrel shall be such that it bears fully on all the parts connected. The 
threaded portion of each bolt shall project through the nut by at least one thread. Faces of 
heads and nuts bearing on steel work shall be machined. 

7.4 Washers: 

In all cases where the full bearing area of the bolt is to be developed, the bolt shall be 
provided with a steel washer under the nut of sufficient thickness of the parts bolted together 
and to prevent the nut when screwed up, from bearing of the bolt. 

For close tolerance or turned barrel bolts, steel washers whose faces give a true bearing 
shall be provided under the nut. The washer shall have a whole diameter not less than 1.5 
mm larger than the barrel and a thickness of not less than 6 mm so that the nut when 
screwed up will not bear on the shoulder of the bolt. 

Taper washers with correct angle of taper shall be provided under all heads and nuts bearing 
on beveled surfaces. Spring washers may be used under nuts to prevent slackening of the 
nuts when excessive vibrations occur. Where the heads or nuts bear on timber, square 
washers having a length of each side not less than three times the diameter of bolts or round 
washers having a diameter of 3½ times the diameter of bolts and with a thickness not less 
than one quarter of diameter shall be provided. 

7.5 Studs 

Ordinary studs may be used for holding parts together, the holes in one of the parts being 
tapped to take the thread of the stud. Counter-sunk studs may be used for making the 
connections where the surfaces are required to be cleared of all obstruction, such as 
protruding heads of bolts, studs may also be welded on the steel work in the positions 
required. 
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7.6 Service bolts: 

Service bolts shall have the same clearance as black bolts and where it is required that 
there should be no movement prior to final riveting, sufficient drifts or close tolerance bolts 
shall be used to locate the work. 

7.7 Tightening bolts: 

Bolted connection joints with black bolts and high strength bolts shall be inspected for 
compliance of Code requirements. 

The Engineer shall observe the installation and tightening of bolts to ensure that correct 
tightening procedure is used and shall determine that all bolts are tightened. Regardless of 
tightening method used, tightening of bolts in a joint should commence at the most rigidly 
fixed or stiffest point and progress towards the free edges, both in initial and in final 
tightening. The tightness of bolts in connection shall be checked by inspection wrench, 
which can be torque wrench, power wrench or calibrated wrench. 

Tightness of 10% bolts, but not less than two bolts, selected at random in each connection 
shall be checked by applying inspection torque. If no nut or bolt head is turned by this 
application, connection can be accepted as properly tightened, but if any nut or head has 
turned all bolts shall be checked and, if necessary, re-tightened. 

7.8 Drifts- 

The barrel shall be drawn or machined to the required diameter for a length of not less than 
one diameter over the combined thickness of the metal through which the drifts have to 
pass. The diameter of the parallel barrel shall be equal to the nominal diameter of the hole 
subject to a tolerance of +0 mm and –0.125 mm. Both ends of the drift for a length equal to 
1½ times the diameter of the parallel portion of the bar shall be turned down with a taper to 
a diameter at the end equal to one-half that of parallel portion. 

7.9 Pins and pin holes 

7.9.1 Pins: The pins shall be parallel throughout and shall have a smooth surface free from flaws. 
They shall be of sufficient length to ensure that all parts connected thereby shall have a full 
bearing on them. Where the ends are threaded, they shall be turned to a smaller diameter 
at the ends for the thread and shall be provided with a pilot nut, where necessary, to protect 
the thread when being drawn to place. Where the ends are not threaded suitable cotter 
arrangements shall be made to prevent pin from working loose. Pins more than 175 mm in 
length or diameter shall be forged and annealed. 

Pinholes: Pinholes shall be bored true to gauge, smooth, straight at right angles to the axis 
of the member and parallel with each other, unless otherwise required. The tolerance in the 
length of tension members from outside to outside of pinholes and of compression members 
from inside to inside of pinholes shall be as specified in the drawings. In built up members, 
the boring shall be done after the members have been riveted or welded. Where  specified  
proper brass / gunmetal bushes shall be provided in the pinholes. The specified diameter of 
the pinhole shall be its minimum diameter. The resulting clearance between the pin and the 
hole shall be not less than 0.5 mm and not more than 1.0 mm or otherwise as specified in 
the drawings. 

8.0 SHOP ERECTION AND MATCH MARKING 

Sub-sections of the steelwork, if so required by the Engineer, shall be temporarily erected 
in the fabrication shop before dispatch to site, for the Engineer’s inspection. The quality of 
fabrication, and the alignment and fit of all connections would be checked. For this purpose 
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a sufficient number of parallel drifts and service bolts that tightly screw up, shall be 
employed. All parts shall fit accurately and be in accordance with drawings and 
specifications. After the Engineer’s approval, any sub-size holes left shall be reamed to size 
and materials match marked and dispatched to site. The Engineer shall be the sole authority 
to decide the extent of shop erection required 

After the work has been approved by the Engineer and before it is dismantled, each part 
shall be carefully marked for erection with distinguished marks and stamped with durable 
markings. Drawings showing these markings correctly shall be supplied to the Engineer. 

Unloading, handling and storage of steel work as per these specifications shall be the 
responsibility of the Contractor. The cost of repairs or rejected material, its removal and the 
cost of transporting replacement material to the site shall be borne by the Contractor. 

9.0 WELDING 

All welding shall be done with prior approval of the Engineer and the workmanship shall 
conform to the specifications of IS: 823 or other relevant Indian Standards as appropriate. 

When material thickness is 20 mm or more, special precaution like preheating shall be taken 
as laid down in IS: 823. Surfaces and edges to be welded shall be welded smooth, uniform 
and free from fins, tears, cracks and other discontinuities. Surfaces shall also be free from 
loose or thick scale, slug rust, moisture, oil and other foreign materials. Surfaces within 50 
mm of any weld location shall be free from any paint or other material that may prevent 
proper welding or cause objectionable fumes during welding. 

The general welding procedures including particulars of the preparation of fusion faces for 
metal arc welding shall be carried out in accordance with IS: 9595. 

The welding procedures for shop and site welds including edge preparation of fusion faces 
shall be submitted in writing in accordance with Clause 22 of IS: 9595 for the approval of 
the Engineer before commencing fabrication and shall also be as per details shown on the 
drawings. Any deviation from above has to be approved by the Engineer. Preparation of 
edges shall, wherever practicable done by machine methods. 

Machine flame cut edges shall be substantially as smooth and regular as those produced 
by edge planning and shall be left free of slag. The Engineer shall permit manual flame 
cutting only where machine cutting is not practicable. 

Electrodes to be used for metal arc welding shall comply with relevant IS specifications.  
Test shall be carried forward as per IS: 8613 to find out suitable wire flux combination for 
welded joint. 

Assembly of parts for welding shall be in accordance with provisions of IS: 9595. 

The welded temporary attachments should be avoided as far as possible, otherwise the 
method of making any temporary attachments shall be removed by cutting, and chipping 
and surface shall be finished smooth by grinding to the satisfaction of the Engineer. 

Welding shall not be done when the air temperature is less than 10 degrees Celsius. 
Welding shall not be done when the surfaces are moist, during periods of strong winds or 
snowy weather unless the work and the welding operators are adequately protected. 

For welding of any particular type of joint, welders shall qualify to the satisfaction of the 
Engineer in accordance with appropriate welders qualification tests as prescribed in any of 
the Indian Standards IS: 817, IS: 1393, IS: 7307(PART I), IS: 7310(PART I) and IS: 
7318(PART I) as relevant. 



 

44  
 
 

In assembling and joining parts of a structure or of built up members, the procedure and 
sequence of welding shall be such as to avoid distortion and minimise shrinkage stress. 

All requirements regarding pre heating of parent material and inter pass temperature shall 
be in accordance with provision of IS: 9595 

Peening of weld shall be carried out wherever specified by the Engineer: 

If specified peening may be employed to be effective on each weld layer except first. 

The peening shall be carried out after weld has cooled out by light blows from a power 
hammer using a round nose tool. Care shall be taken to prevent scaling or flaking of weld 
and base metal from over peening. 

Where the Engineer has specified the butt welds are to be ground flush, the loss of parent 
metal shall not be greater than that allowed for minor surface defects. The end of butt joints 
shall be welded so as to provide full throat thickness. This may be done by use of extension 
pieces, cross runs or other means approved by the Engineer. Extension pieces shall be 
removed after the joint has cooled and the ends of the welds shall be finished smooth and 
flush with the faces of the abutting parts. 

The joints and welds listed below are prohibited type, which do not perform well under cyclic 
loading. 

i) Butt joints not fully welded throughout their cross section 

ii) Groove welds made from one side only without any backing grip 

iii) Intermittent groove welds 

iv)  Bevel grooves and J grooves in butt joints for other than horizontal position 

v) Plug and slot welds 

The run on and run off plate extension shall be used providing full throat thickness at the 
end of butt-welded joints. These plates shall comply with the following requirements. 

One pair of run on and one pair of run off plates prepared from same thickness and profile 
as the parent metal shall be attached to start and finish of all butt welds preferably by 
clamps. When run on and run off plates shall be removed by flame cutting, it should be cut 
at more than 3 mm from parent metal and remaining metal shall be removed by grinding or 
by any other method approved by the Engineer. 

10.0 TOLERANCES: 

The tolerances in fabrications shall be governed by IS: 7215. Tolerances in dimensions of 
components of fabricated structural steel work shall be specified on the drawings and shall 
be subject to the approval of the Engineer before fabrication. Unless specified all parts of 
an assembly shall fit together accurately within tolerances specified in Table –2. A machine 
bearing surface, where specified by the Engineer, shall be machined with a deviation of 
0.25mm for surfaces that can be inscribed within a square of side   0.5 m. 

TABLE -2 FABRICATION TOLERANCES 

SNO DESCRIPTION OF WORK / ITEM TOLERANCE 
INDIVIDUAL COMPONENTS 

1 LENGTH  
 a) Member with both ends finished for contact 

bearing 
 1mm 

 b) individual components of members with end + 0 mm,-2 mm 
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SNO DESCRIPTION OF WORK / ITEM TOLERANCE 
plate connection 

 c) Other members i) up to and including 12 m  2 mm 
 Other members ii) over 12 m  3.5 mm 

2 WIDTH  
 a) width of built-up girders  3 mm 
 b) Deviation in the width of members required to be 

inserted in other       members 
+ 0 mm 
- 3 mm 

3 DEPTH  
 Deviation in the depth of the solid web and open 

web girder 
+3 mm, -2 mm 

4 STRAIGHTNESS  
 a) Deviation from straightness of columns (L – 

length of member) 
L/3000 with max of 15 mm 

 i) in elevation +5 mm,- 0 mm 
 ii) in plan L/1000 with max. of 10 mm 

5 Deviation of centre line of web from centre line of 
flanges in built up members at contact surfaces 

3mm 

6 Deviation from flatness of plate of webs of built 
members in a length equal to depth of member ( d- 
depth of member) 

0.005 d with max of 2 mm 

7 Tilt of flange of plate girders (b – width of the 
member) 

 

 i) At splices and stiffeners, at supports, at the top 
flanges of plate girders and at bearings 

0.005 b with a max of 2 mm 

 ii) at other places 0.015 b with a max of 4 mm 
8 Deviation from square ness of the flange to web of 

columns and box girders ( L is nominal length of 
the diagonal) 

L/1000 

9 Deviation from squareness of fixed base plate (not 
machined) to axis of column. This dimension shall 
be measured parallel to the longitudinal axis of the 
column at points where the outer surfaces of the 
column sections make contact with the base plate 
(D- the distance from the column axis to the point 
under consideration on the base plate) 
 

D/500 

10 Deviation from square ness of machined ends to 
axes of columns (D- same as in 9 above) 

D/1000 

11 Deviation from square ness of machined ends to 
axes of beams of girder (D- same as in 9 above) 

D/1000 

12 Ends of member abutting at joints through cleats or 
end plates, permissible deviation from the square 
ness of ends 

1/600 of depth of member 
subject to a max of 1.5 mm 

 

11.0 PACKING AND TRANSPORT 

All projecting plates and bars and all ends of members at joints shall be stiffened, all straight 
bars and plates shall be bundled, all screwed ends and machined surfaces shall be suitably 
packed and all bolts, nuts, washers and small loose parts shall be packed separately in 
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cases, so as to prevent damage or distortion. Care shall be taken during loading and 
unloading so that no material sustains damage and materials are not mixed up. 

The materials shall be carefully transported and unloaded at site of erection, exercising great 
care not to damage the materials in any manner. They shall be stored as per erection marks 
and sizes with small materials being stored in sheds to prevent loss or mixing up. 

12.0 ERECTION 

12.1 General 

The provisions of this item shall apply of erection of steelwork in the various structures either 
in the roof or elsewhere. The contractor shall transport the fabricated steel to the erection 
site. This should be done without damaging the steelwork in any manner. Even so the 
steelwork shall be subject to the Engineer’s inspection and minor rectification if needed shall 
be carried out as directed by the Engineer.  

The steelwork shall be erected in position to lines and levels as shown in the drawings with 
or without enabling works. It will be welded or bolted in final position all as shown in the 
drawings. The contractor shall take all safety precautions to prevent any damage to the work 
or any accident. After erection and necessary welding / bolting is approved by the Engineer, 
the Contractor shall touch up the shop paints as necessary and shall apply the required 
coats of paint as shown in the drawings. After approval of painting, further work on the 
structure such as sheeting etc shall be carried and do all the work required to complete the 
construction included in the contract in accordance with the drawings and the specification 
and to the entire satisfaction of the Engineer. 

12.2 Organization and Equipment 

The contractor shall submit a complete erection scheme for the approval of the Engineer 
showing the equipment that he would be a method and procedure of erection, compatible 
with details of fabrication. As time is of the very essence, the means to achieve fast and 
accurate work shall be employed. The approval of the Engineer shall not relieve the 
contractor of his responsibility for the safety of his method or equipment or from carrying out 
the work fully in accordance with the drawings of the specifications. 

A detailed scheme must be prepared showing stage-wise activities, with complete drawings 
and phase-wise working instructions. This should be based on detailed stage-wise 
calculation and take into account specifications and capacity of erection machinery, tools, 
tackles to be used and temporary working loads as per Code provisions. Temporary work 
where used shall be supported by design and calculations. 

The scheme should be based on site conditions, erection machinery employed, available 
working space, length and weight of members to be handled. The accent of the scheme 
shall be safe working and avoidance of any risk of accident. 

The scheme should indicate precisely the type of temporary fasteners to be used as also 
the minimum percentage of permanent fasteners to be fitted during the stage erection. The 
working drawings should give clearly the temporary, fixtures, clamps, spacer supports, etc. 

Unless otherwise provided in the contract, the contractor shall supply and erect all 
necessary false work and staging and shall supply all labour, tools, erection plant and other 
materials necessary to carry out the work complete in all aspects. 

The contractor shall supply all types, bolts, nuts, washers, etc. required to complete erection 
at site with allowance for wastage, etc., of 10% of the net number of field bolts, washers 
required, or a minimum of five number of each item. 
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Service bolts and nuts, ordinary plate washers and drifts for use in the erection of works 
shall be supplied at 25% of the number of the permanent bolts in the work. 

Prior to actual commencement of erection all equipment, machinery, tools, tackles, ropes, 
etc. need to be tested to ensure their safe and efficient working. Frequent visual inspection 
is essential in vulnerable areas to detect displacements, distress etc. 

For welded structure, welders’ qualifications and skill are to be checked as per standard 
norms. Safety requirements should conform to IS: 7205, IS: 7273 and IS: 7269 as 
applicable. Safety shall be the paramount consideration in erection work. 

Erection work should start with complete resources  mobilized  as per latest approved 
drawings and after a thorough survey of foundations and other related structural work. The 
structure should be divided into erectable modules as per the scheme. 

This should be pre-assembled in a suitable yard/platform and its matching with members of 
the adjacent module checked by trial assembly before erection. 

The structure shall be set out to the required lines and levels. The steelwork should be 
erected, adjusted and completed in the required position to the specified line and level s 
with sufficient drifts and bolts. Packing materials are to be available to maintain this 
condition. Organised “Quality Surveillance” checks need to be exercised frequently. 

During the progress of work, the Contractor shall have a competent Engineer and a skilled 
Foreman in charge of the work, who shall be adequately experienced in steel erection and 
acceptable to the Engineer. 

12.3 Handling and storing Materials 

Suitable area for storage of structures and components shall be located near the site of 
work. The access road should be free from water logging during the working period and the 
storage area should be on leveled and firm ground. 

The store should be provided with adequate handling equipments e.g. road mobile crane, 
gantries, derricks, chain pulley blocks, winch of capacity as required. Stacking area should 
be planned and have racks, stands sleeper, access tracks, etc., and properly lighted. 

Storage should be planned to suit work sequence and avoid damage or distortion.  Rusted, 
bent or damaged steel shall be rejected.  Methods of storage and handling steel, whether 
fabricated or not shall be subject to the approval of Engineer and should be accessible to 
handling equipment. 

Small fitting hand tools are to be kept in containers in covered stores. 

All materials, consumables, including raw steel or fabricated material shall be stored 
specification-wise and size-wise above the ground upon platforms, skids or other supports.  
It shall be kept free from dirt and other foreign matter and shall be protected as far as 
possible from corrosion and distortion. The electrodes shall be stored specification-wise and 
shall be kept in dry warm condition in properly designed racks. The bolts, nuts, washers and 
other fasteners shall be stored on racks above the ground with protective oil coating in gunny 
bags and suitably marked. It is essential to ensure that bolts of different strengths / sizes 
are not mixed up. The paint shall be stored under cover in airtight containers. 

IS: 7293 and IS: 7969 dealing with handling of materials and equipments for safe working 
should be followed. Safety nuts and bolts as directed are to be used while working. The 
Contractor shall be held responsible for loss or damage to any material paid for by the 
Department while in his care or for any damage to such material resulting from his work. 
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12.4 Straightening Bent Material 

The straightening of plates, angles and other shapes shall be done with prior approval of 
the Engineer by methods not likely to produce fracture or any injury. The metal shall not be 
heated unless permitted by the Engineer for special cases, when the heating shall not be to 
a temperature higher than that producing a dark “cherry red” colour, followed by as slow 
cooling as possible. 

Following the straightening of a bend or buckle the surface shall be carefully investigated 
for evidence of fracture. Sharp kinks and bends may be the cause for rejection of material. 

12.5 Assembling Steel 

The parts shall be accurately assembled as shown on the drawings and match marks shall 
be followed. The material shall be carefully handled so that no parts will be bent, broken or 
otherwise damaged. Hammering which will injure or distort the members shall not be done. 
Bearing surface or surfaces to be in permanent contact shall be cleaned, given a coat of 
contact paint before the members are assembled. All joint surface for bolted connections 
including bolts, nuts, washers shall be free from scale, dirt, burrs, other foreign materials 
and defects that would prevent solid seating of parts. The slope of surface of bolted parts in 
contact with bolt head and nut shall not exceed 1 in 20, plane normal to bolt axis, otherwise 
suitable tapered washer shall be used. 

All fasteners shall have a washer under nut or bolt head whichever is turned in tightening. 
Any connection to be bolted shall be secured in close contact with service bolts or before 
the connections are finally bolted. Joints shall normally be made by filling not less than 50 
percent of holes with service bolts and barrel drifts in the ratio 4:1. The service bolts are to 
be fully tightened up as soon as the joint is assembled. Connections to be made by close 
tolerance or barrel bolts shall be completed as soon as practicable after assembly. 

Any Connection to be site welded shall be securely held in position by approved methods 
to ensure accurate alignment, camber and elevation before welding is commenced. The 
field welding, bolted and pin connection shall conform to the Code requirements. The 
correction of minor misfits involving harmless amounts of reaming, cutting and chipping will 
be considered a legitimate part of erection. However, any error in the shop fabrication or 
deformation resulting from handling and transportation which prevents proper assembling 
and fitting up of parts by moderate use of drifts or by a moderate amount of reaming and 
slight chipping or cutting shall be reported immediately to the Engineer and his approval of 
the method of correction obtained. The correction shall be made in the presence of the 
Engineer. 

Erection tolerance: The unloaded steel structure, as erected shall satisfy the criteria 
specified in the following table within specified tolerance limits. Each criterion given in the 
table shall be considered as a separate requirement, to be satisfied independently of any 
other tolerance criterion.  

The erection tolerances specified in the table apply to the following reference points: 

 For a column, the actual centre point of the column at each floor level and at the base, 
excluding any base-plate or cap-plate. The level of the base plate on pedestal shall be 
so as to avoid contact with the soil and corrosion environment. For a beam the actual 
centre point of the top surface at each end of the beam, excluding any end plate. 
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Permissible tolerances after erection 

Criterion Permitted deviation 
Deviation of distance between adjacent 
columns 

5 mm 

Inclination of a column in a multi-storey 
building between adjacent floor levels 

0.002 h where h is the storey height 

Deviation of location of a column in a multi-
storey building at any floor level from a 
vertical line through the intended location of 
the column base 

.0035  hb / n 0.5 
where hb is the total height from the base to 
the floor level concerned and n is the number of 
storeys from the base to the floor level 
concerned 
 

Inclination of a column in a single storey 
building, (not supporting a crane gantry) 
other than a portal frame 

0.0035 h c 
where h c is the height of the column 

Inclination of the column of a portal frame 
(not supporting a crane gantry) 

Mean 0.002 h c 
Individual 0.010 h c 
Where h c is the height of the column 

 

A tension member shall not deviate from its correct position relative to the members to which 
it is connected by more than 3 mm along any setting axis. 

Setting Column bases and grouting: Column bases shall be set so that the column load is 
uniformly transmitted to the foundation with column centre line aligned with the foundation 
as shown in the drawings. The location and layout of anchor bolts are to be correctly set to 
ensure that the structures are erected as shown in the drawings. 

The Contractor shall be responsible for the correct alignment and leveling of all steelwork 
at site to ensure that the columns are plumb.  Before erection of columns on foundations, 
the top surface of the base concrete shall be thoroughly cleaned with wire brushes and by 
chipping to remove all laitance and loose material. The Contractor shall be responsible to 
provide all packing and shim plates that may be required for the proper erection and bedding 
of the columns with base plates. No steel structure shall be erected on the foundation unless 
the foundation has been certified fit for erection of steel, by the Engineer. Adequate number 
of air releases and inspection holes shall be provided in the base plate. 

After the column is erected and alignment is checked and accepted, the column with base 
shall be held firmly in position by shims and pickings. The space between the column base 
and the base concrete shall be grouted with non-shrink grout. 

The grout shall be of the type Sika grout 214 / Conb extra GP 2 / Shrinkomp 40 or equivalent. 
The substrate surface must be free of contaminants and all dirt and dust blown clean. The 
surface shall be thoroughly cleaned with water and all free water removed after cleaning. A 
containing formwork or other arrangement shall be made to hold the grout without leaks. 

The (grout) powder shall be mixed with recommended quantity of water and stirred till a 
grout of smooth consistency is obtained. It shall be poured as soon as possible in order that 
the expanding properties are fully availed of. Where a thicker section is encountered, 10 
mm chips may be added to the grout. This may slightly affect the flow properties of the grout 
and additional powder may be needed to restore the same. Bolt holes shall be filled in first 
and then the gap between the column base and base concrete grouted. It is essential that 
the grout flow is continuous. For larger grouts suitable pumps shall be employed. The air 
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must escape and shall not be trapped inside. Grouting shall not be done in extreme hot or 
cold weather. 

13.0 FIELD INSPECTION: 

13.1 General 

All materials, equipment and work of erection shall be subject to the inspection of the 
Engineer who shall be provided with all facilities including labour and tools required at all 
reasonable times. Any work found defective is liable to be rejected. 

No protective treatment shall be applied to the work until the appropriate inspection and 
testing has been carried out. The stage inspection shall be carried out for all operations so 
as to ensure the correctness of fabrication and good quality. Girder dimensions and camber 
shall not be finally checked until all welding and heating operations are completed and the 
member has cooled to a uniform temperature. 

14.0 TESTING OF MATERIALS: 

Structural steel shall be tested for mechanical and chemical properties as per various IS 
codes as may be applicable and shall conform to requirements specified in IS: 226, IS: 2062, 
IS: 11587,IS: 1977, IS: 8500 and IS: 961, etc. 

Bolts, nuts, washers, welding consumables, steel forging, casting and stainless steel be 
tested for mechanical and chemical properties in the appropriate IS Code. Measurements 
for the plate and rolled sections shall be taken at not less than 15 mm from edge. 

Lamination tests for plates shall be carried out by ultra-sonic testing or any other specified 
methods. Steel work shall be inspected for surface defects and exposed edge laminations 
during fabrication and cleaning. Significant edge laminations found shall be reported to the 
Engineer for his decision. 

Chipping, grinding, machining or ultrasonic testing shall be used to determine depth of 
imperfection. 

14.1 Bolted connections: 

Bolts and bolted connection joints with high strength bolts shall be inspected and tested 
according to IS: 4000. 

The firmness of joint shall be checked by 0.2 mm filler gauge, which shall not go inside 
under the bolt head by more than 3 mm. The alignment of plates at all bolted splice joints 
and welded butt joints shall be checked for compliance with Code requirements. 

Testing of flame cut and sheared edges is to be done, where the hardness criteria given in 
the code are adopted. Hardness testing shall be carried out on six specimens. 

14.2 Welding and welding consumables: 

Welding procedure, welded connection and testing shall be in compliance with Code 
requirements. 

All facilities necessary for stage inspection during welding and on completion shall be 
provided to the Engineer or their inspecting Authority by manufacturer. 

Adequate means of identification either by identification mark or other record shall be 
provided to enable each weld to be traced to the welder(s) by whom it was carried out. 

All metal arc welding shall be in compliance with IS: 9595 provisions. 
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The method of inspection shall be in accordance with IS: 822 and extent of inspection and 
testing shall be in accordance with the relevant standards or in the absence of such a 
standard, as agreed with the Engineer. 

Procedure tests -The Destructive and Non-Destructive test of weld shall be carried out 
according to IS: 7307 (Part I). 

14.3 Non-Destructive Testing of Welds 

One or more of the following methods may be applied for inspection or testing of weld: 

Visual Inspection: All welds shall be visually inspected, which should cover all defects of 
weld such as size, porosity, crack in the weld or in the HAZ (Heat Affected Zone) etc.  
Suitable magnifying glass may be used for visual inspection.  A weld shall be acceptable by 
visual inspection if it shows that: 

The weld has no cracks. 

Through fusion exists between weld and base metal and between adjacent layers of weld 
metal. 

Weld profiles are in accordance with requisite clauses of IS: 9595 or as agreed with the 
Engineer. 

The weld shall be of full cross section, except for the ends of intermittent fillet welds outside 
their effective length. 

When weld is transverse to the primary stress, undercut shall not be more than 0.8 mm 
deep when the weld is parallel to the primary stress in the part that is undercut. 

The fillet weld in any single continuous weld shall be permitted to under run the nominal fillet 
weld size specified by 1.6 mm without correction provided that undersize portion of the weld 
does not exceed 10 percent of the length of the weld.  On the web-to-flange welds on 
girders, no under run is permitted at the ends for a length equal to twice the width of the 
flange. 

The piping porosity in fillet welds shall not exceed one in each 100 mm of weld length and 
the maximum diameter shall not exceed 2.4 mm, except for fillet welds connecting stiffeners 
to web where the sum of diameters of piping porosity shall not exceed 9.5 mm in any 25 
mm length of weld and shall not exceed 19 mm in any 300 mm length of weld. 

The full penetration groove weld in butt joints transverse to the direction of computed tensile 
stress shall have no piping porosity.  For all other groove welds, the piping porosity shall not 
exceed one in 100 mm of length and the maximum diameter shall not exceed 2.4 mm. 

Magnetic Particle and Radiographic Inspection: 

Welds that are subject to radiographic or magnetic particle testing in addition to visual 
inspection shall have no crack. 

Magnetic particle test shall be carried out for detection of crack and other discontinuity in 
the weld according to IS: 5334. 

Radiographic test shall be carried out for detection of internal flaws in the weld such as 
crack, piping porosity inclusion, lack of fusion, incomplete penetration, etc. This test may be 
carried out as per IS: 1182 and IS: 4853. 
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Acceptance Criteria: 

The weld shall be unacceptable if radiographic or magnetic particle testing shows any of the 
type of discontinuities indicated in the code. 

Ultrasonic Inspection: 

The Ultrasonic testing in addition to visual inspection shall be carried out for detection of 
internal flaws in the weld such as cracks, ping porosity inclusion, lack of fusion, incomplete 
penetration, etc. Acceptance criteria shall be as per IS: 4260 or any other relevant IS 
Specification and as agreed to by the Engineer. 

Liquid Penetration Inspection: 

The liquid penetrant test shall be carried out for detection of surface defect in the weld, as 
per IS: 3658, in addition to visual inspection. 

The non-destructive testing of following welds be carried out using one of the method or 
methods described at (ii), (iii) and (iv) above, as may be agreed to by the Engineer. 

All transverse butt welds in tension flange. 

10 percent of the length of longitudinal and transverse butt welds in tension flanges. 

5 percent of the length of longitudinal and transverse butt welds in compression flanges. 

All transverse butt welds in webs adjacent to tension flanges as specified by the Engineer. 

The particular length of welds in webs to be tested shall be agreed with the Engineer, in 
case of (b) or (c). 

Where specified by the Engineer, bearing stiffeners or bearing diaphragms adjacent to 
welds, plates in box girder construction adjacent to plates at cruciform welds, plates in box 
girder construction adjacent to corner welds or other details shall be ultrasonically tested 
after fabrication. 

Any lamination, lamellar tearing or other defect found shall be recorded and reported to 
Engineer for his decision. 

14.4 Testing of welding for Cast Steel: The testing of weld for cast steel shall be carried out as 
may be agreed to by the Engineer. 

14.5 Stud Shear Connectors (where applicable) 

Stud shear connectors shall be subjected to the following tests: 

The fixing of studs after being welded in position shall be tested by striking the side of the 
head of the stud with a 2 kg hammer to the satisfaction of the Engineer. 

The selected stud head stroked with 6 kg hammer shall be capable of lateral displacement 
of approximately 0.25 the height of the stud from its original position. The stud weld shall 
not show any sign of crack or lack of fusion. 

The studs whose welds have failed the tests given in (a) and (b) shall be replaced. 

14.6 Inspection requirement: 

The fabricated member/component made out of rolled and built-up section shall be checked 
for compliance of the tolerances given in Table-2.  Inspection of member/components for 
compliance with tolerances, and the check for deviations shall be made over the full length. 
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During checking, the inspection requirement shall be placed in such a manner that local 
surface irregularities do not influence the results. 

For plate, out-of-plane deviation shall be checked at right angle to the surface over the full 
area of plate. 

The relative cross frame deviation shall be checked over the middle third of length of the 
girder or frame between each pair of webs and for cantilever at the end of member. 

The web of rolled beam or channel section shall be checked for out-of-plane deviation in 
longitudinal direction equal to the depth of the section. 

During inspection, the component/member shall not have any load or external restraint. 

14.7 Inspection Stages: 

The inspection to be carried out for compliance of tolerances shall include but not be limited 
to the following stages: 

For completed parts, component/members on completion of fabrication and before any 
subsequent operation such as surface preparation, painting, transportation, and erection. 

For webs of plate and box girder, longitudinal compression flange stiffeners in box girders 
and orthotropic decks and all web stiffeners at site joints, on completion of site joint. 

For girders and frames, cantilevers and other parts in which deviations have apparently 
increased on completion of site assembly. 

Where, on checking member/component for the deviations in respect of out-of-plane or out-
of-straightness at right angles to the plate surface, and any other instances, exceed 
tolerance, the maximum deviation shall be measured any recorded.  The recorded 
measurements shall be submitted to the Engineer who will determine whether the 
component/member may be accepted without rectification, with rectification or rejected. 

15.0 PAINTING 

15.1 General Scope 

Unless otherwise specified, all steelwork shall be given approved primer and top coats of 
painting.  The work shall include sand / grit blasting of steel to Swedish specification 2-1/2 
and other preparation of metal surfaces as required, providing and applying the paint in the 
specified number of coats and thickness (with repair / touching of the shop / first coat / other 
coats as necessary) including supply of all materials, equipment, tools and tackles, 
scaffolding, labour, supervision, thickness testing instruments, all testing, materials and all 
and other work to complete the painting as per specifications and to the satisfaction of the 
Engineer. 

15.2 Quality of paint 

Only the paints which have been tested for the following qualities as per the specification 
given in the relevant IS codes should be used: 

 Weight test (weight per 10 litre of paint thoroughly mixed) 
 Drying time 
 Flexibility and adhesion 
 Consistency 
 Dry thickness and rate of consumption 
Unless otherwise specified all painting and protective coating work shall be done in 
accordance with IS: 1477 (Part 1) 
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15.3 Preparation of Steelwork 

The steelwork shall be thoroughly cleaned and all grease, oil and all other surface 
contaminants shall be removed by application of solvents, wire brushing and other tools. 
The steelwork shall be grit / sand blasted to degree defined as 2-1/2 as per Swedish 
Standard SI S 05 5900 with a surface profile not exceeding 65 microns. It must be ensured 
that the steel is clean and free of all contaminants. The longevity of the coating and 
protection will depend on the extent to which the steel is clean. All dust is removed and the 
steelwork. 

The steel after grit / sand blast cleaning is very susceptible to atmospheric action and as 
such within as short a time as possible (not more than 15 to 20 mins) the first coat of primer 
shall be applied. 

15.4 Paint preparation and application procedure 

The primer shall be an inorganic Zinc silicate solvent based paint normally of the two pack 
self curing type. The liquid part is thoroughly stirred to uniform consistency and then the 
solid part (zinc dust) shall be added with constant mechanical stirring till the powder is 
thoroughly dispersed. The mixture is strained through a 80 mesh sieve and allowed to 
mature for 20 minutes with stirring. It is then applied by airless spraying with a pump ratio of 
30 : 1, a tip size of 0.40 mm and a  pressure of 120 kg / sq.cm The wet film thickness shall 
be not less than 125 microns and the dry film thickness 75 microns. One coat of primer shall 
be applied with a DFT of not less than 75 microns. 

The intermediate coat shall be of a super high-build epoxy coating with a composition of 
catalysed epoxy resin suitably pigmented. This is in two packs. The separate packs are 
stirred properly and mixed in the recommended ratio. The mixture shall be applied to the 
clean primer surface by airless spray (pump ration 45:1) with a fluid tip of about 0.55 mm 
and air supply of 100 psi. The pot life of the mixture is an hour. At approximately 4.25 sq.m 
per litre, a 200 micron DFT should be available. 

The topcoats shall be two coats of an acrylic polyurethane enamel for a high gloss coating 
to provide protection against the atmosphere at site.. The steelwork which has already been 
primed with one coat and given an intermediate coat shall be carefully cleaned of adhering 
contaminant without damaging the coats. 

The top coat paint also comes in two packs, base is stirred thoroughly and the catalyst is 
added in the ration of four parts of base to one part of catalyst. The mixture is stirred to 
uniform consistency and after a maturing period of 30 minutes, the top coats shall be applied 
by air less spray with pump ratio of 30:1, a tip between 0.40 and 0.45 mm at a tip pressure 
of 140 kg / esq. There shall be two topcoats each of DFT of 30 microns. 

The   prime and top coats shall be compatible with each other. 

The surface of the steelwork shall be clean dry before the application of any paint. 

The painting equipment shall be kept scrupulously clean and for this purpose, a thinner shall 
be used for cleaning the equipment before and after use. 

It must be ensured that all paints are fresh and whenever the contents of two pack paints 
are mixed the paint must be used up before the time recommended by the manufacturers. 

The colour of the topcoats shall be selected by the Engineer. Two slightly different shades 
may be chosen to ensure that two topcoats are given without missing out any area of the 
steel work. 
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15.5 Curing: The painted materials shall not be handled till it is dry. The painted components shall 
be allowed to air-dry for at least 24 hours after which it should be gradually subjected to 
working temperature range. 

15.6 Ambient conditions and painting: Painting work shall not be done if the ambient temperature 
is below 10 0 C or if it is above 50 0 C, nor shall it be done if the relative humidity is above 
90 %. No painting work shall be done during rain or misty or foggy conditions. As far as 
possible coated surface shall not be exposed to rain or forest before they are dry. 

15.7 Other requirements 

The coatings shall be applied to all surfaces excluding inner surfaces of fully sealed hollow 
sections. Surfaces that would be inaccessible for cleaning and painting after fabrication shall 
be painted as specified before being assembled. 

All bolts, nuts, washers etc. are to be thoroughly cleaned and dipped into boiling linseed oil 
conforming to IS: 77. 

All machined surfaces are to be well coated with a mixture of white lead conforming to    IS: 
234 and Mutton Tallow conforming IS: 887. 

The work shall be done inside a properly covered area by workmen who are properly attired 
and protected for the work. 

All fabricated steel shall be painted in the shops after inspection and acceptance with at 
least one priming coat, unless the exposed surfaces are subsequently to be cleaned at site 
or are metal coated. No primer shall be applied to galvanised surfaces. 

Field contact surfaces and surfaces to be in contact with cement shall be painted with primer 
only. No paint shall be applied within 50 mm of designed location of field welds. 

 

E. WOOD WORK & JOINERY INCLUDING DOORS & WINDOWS 
 

1.0 SCOPE 

The specifications refer to wood work in general including carpentry and joinery work in the 
building. 

2.0 GENERAL 

The provision of the latest revisions of the following I.S. codes shall form a part of these 
specifications. 

IS    205 Specifications for non-ferrous metal butt hinges. 

IS    287 Recommendation for maximum permissible moisture content of timber used  
for different purpose. 

IS    303         Specification for plywood for general purpose. 

IS    362         Specification for parliamentary hinges 

IS    419         Specification for putty for the use on window frames 

IS    883         Code of practice for design of structural timber in building. 

IS    1003        Specification for Timber panelled and glazed shutters Part II - Window  and  
ventilator shutters. 

IS1200  Method of measurement of building and Civil Part XXI  Engineering Works –  
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Wood Work and Joinery. 

IS:1341 Specification for steel butt hinges 

IS:1658 Specification for Fibre Hard Boards 

IS: 1761 Specification for transparent sheet glass for glazing and framing purposes. 

IS: 3087 Specification for wood particle boards (medium density for structural timber  
in building) 

Other I.S. codes not specifically mentioned here, but pertaining to wood work and joinery 
form part of these specifications. 

3.0 MATERIALS 

3.1 Sawn Timber 

Teak wood of good quality and class as specified in the item shall be used. The timber shall 
be of high quality and well seasoned. It shall have uniform colour free from defects such as 
cracks, dead knots, shakes, sapwood etc. No individual hard and wound knot shall be more 
than 6 sq.cm in size and the aggregate area of such knots shall not be more than 1% of the 
area of the piece. The timber shall be close grained having not less than 2 growth rings per 
cm. width in cross section.     

The maximum permissible percentage of moisture content for well seasoned timber used in 
building work shall be as specified in the IS : 287. 

3.2 Glazing materials - Glass Panels: 

Unless otherwise specified, glass panes used in glazed or panelled and glazed shutters, 
shall be of good quality glass of thickness not less than 4 mm for panes upto 0.1 sq.m in 
area not less than 5 mm for glass panes of area larger than 0.1 sq.m with a tolerance of 0.2 
mm in both cases. The glass shall be free from flaws such as specks, bubbles, smoke 
waves, air holes, etc. and shall conform to the relevant IS : 1761. 

Unless otherwise specified, glass panes used in shutters of bath room and lavatories shall 
be frosted and of thickness as mentioned above and shall be free from any flaws. 

Where so specified, special quality glass such as plate glass, pin heads glass, wired glass, 
float glass etc. shall be used. They shall conform to relevant IS standards as regards quality. 
Putty for glazing in wooden frames of doors and windows. Putty shall be prepared by mixing 
one part of white lead with three parts of finely powdered chalk and then adding boiled 
linseed oil and mixing the whole thing into a homogeneous stiff paste. It shall be free from 
impurities like dust, grit, etc. and shall conform to IS : 419. 

3.3 Fittings 

The item of wood work of joinery generally includes fittings such as hinges and screws for 
fixing of door shutters and is explicitly so mentioned in the item. 

Hinges - Hinges shall be of iron, brass, aluminium or any other material as specified. They 
shall present a neat appearance and shall operate smoothly. All hinges shall be of steel and 
their riveted heads shall be well formed and smooth. Hinges shall be of the type specified 
and shall   conform    to   the relevant Indian Standard Specifications. 
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4.0 WORKMANSHIP 

4.1 Wood Work, Wrought, Framed and Fixed 

 General 

The work shall be carried out as per detailed drawings and/or as directed by the Engineer-
in-charge. The wooden members of the frame shall be planed smooth and accurate to the 
full dimensions. Rebates, rounding, mouldings, etc. as shown in the drawing shall be done 
before the members are joined into frames. Where wood work is not exposed to view as in 
the case of frames for false ceiling, however, no planing is required to be done unless 
specified expressly as rough timber work. 

Note: The work wrought shall mean ‘planed’. 

Jointing in timber frames must be made carefully and accurately. They shall be strong, neat 
and shall fit without edging or filling. The joints shall be pinned with hard wood or bamboo 
pins of 10 to 15 - dia after the members of the frame are pressed together in a suitable vice-
mechanism 

The door and window frame shall have rebate to house the shutters and the depth of such 
rebate shall be 1.25 cm. 

Wood work shall be painted, oiled, polished or otherwise treated as specified. All portions 
of timber abutting against masonry or concrete portion of building shall be coated with 
boiling coal tar or other type of approved wood preservatives primer, before placing them in 
final position. 

Before any surface treatment is applied in the wood work shall be got approved by the 
Engineer-in-Charge  

Fixing in Position: 

The frames shall be fixed only after acceptance by the Engineer-in-Charge. In case of door 
frames without sills, the vertical members shall be buried in floor for the full thickness of the 
floor and the door frame shall be temporarily braced at the sill level so as to prevent warping 
or distortion of frame during construction. 

All Carpenter’s work shall be accurately set out and framed together and securely fixed in 
the best possible manner and with properly made joints. All joints must fit accurately without 
wedging or filling. All nails screws, plugs, pins etc. shall be provided as necessary and as 
directed and approved. After the woodwork has been erected, if any undue shrinkage or 
bad workmanship is discovered, the Contractor shall forthwith amend the same without any 
extra charge. 

All expose woodwork in country teak shall be painted with one coat of primer and two coats 
of paint of type; make and shade as indicated and approved. All woodwork coming in contact 
or embedded in masonry work shall be treated with two coats of solignum or coal tar as 
directed by the Engineer prior to installation. 

4.2 Panelled, Glazed or Panelled and Glazed Shutters: 

General: The work shall be carried out as per detailed drawing. The wooden members shall 
be planed smooth and accurate. They shall be cut to the exact shape and sizes without 
patching or plugging of any kind. Mouldings, rebates, rounding, etc. shall be done, as shown 
in the drawing, before the pieces are assembled into the shutter. 

Joinery work: The thickness of the styles and rails shall be as specified in the item of work. 
The minimum thickness of panels shall normally be 15 mm where the clear width of panel 
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is not more than 300 mm and 20 mm where the clear width of the panel is more than 300 
mm. However, where the Engineer-in-Charge so considers, lesser thickness upto 12 mm 
and 15 mm respectively may be allowed by him instead of 15 mm and 20 mm specified 
above. Solid wood panel for door and window shutters shall be made out of one or more 
strips of timber planks of not less than 125 mm width. it is preferable to use strips of not 
more than 200 mm width to reduce chances of warping, splitting or other defects. The timber 
strips shall be joined together with continuous tongued and grooved joints, glued together 
and reinforced with metal dowels. The grooving of the solid panel shall normally run along 
the longer dimensions of the panel unless otherwise directed. The corners and edges of 
panels shall be finished as shown in the drawing and these shall be feather tongued into 
styles and rails. Sash bars shall have mitres joints with the styles. 

Styles and rails of shutters shall be made out of single piece. Lock and intermediate rails 
exceeding 200 mm in width if permitted by the Engineer-in-charge may be made out of one 
or more pieces of timber but the width of each piece shall not be less than 125 mm. Where 
more than one piece of timber is used, they shall be joined with a continuous tongued and 
grooved joint glued together and reinforced with metal dowels (rust proof) at regular intervals 
of 20 cm or pinned with not less than three 40 mm rust proof pins of the lost head type. 

The tenons shall pass clear through styles.  The styles and rails shall have a 12 mm groove 
to receive the panel. 

In case the double shutters the rebate at the closing junction of the two shutters shall be of 
depth not less than 2 cm. 

Shutters shall not be painted or otherwise treated before these are passed by the Engineer-
in-Charge and fixed in position. 

4.3 Glazing: The glazing work shall be done in accordance with the specification given 
separately elsewhere. 

4.4 Hold Fasts: Hold fasts used for fixing doors and window frames shall be made of 40 x 3 mm 
flat iron and 40 cm long. It shall have two holes on one end for fixing to frame with long 
screws, and at the other end, the flat iron shall be split and bent at right angles in the opposite 
direction. The hold fast shall be tightly fixed to the frame by means of bolts, the bolt hole in 
frame being plugged suitably and finished neat. The hold fast shall be embedded into 
masonry by concrete block of 200 x 250 x 400 mm size. 

5.0 FLUSH DOOR SHUTTERS 

5.1 General:  

The door shall be of flush type solid core with single or double shutter as the case may be. 

5.2 Shutters 

The shutters shall be decorative or non-decorative type of the exterior or interior grade as 
described in the item and as shown in the drawings. It shall conform to the relevant 
specifications for the type and grade given in I.S. 2202/1983, Specifications for Wooden 
Flush door shutters (solid core type). The face panel shall be of BWP grade ply conforming 
to IS-2191 (Part-I). 

The finished thickness shall be as mentioned in the item. Face veneers used shall be of the 
pattern and colour approved by the Engineer. Solid  teakwood lipping of thickness not less 
than 12mm shall be provided on all edges. The lipping shall be fixed using adhesive as 
specified and shall be factory pressed. Nothing extra shall be payable on this account. 

All necessary rebates, recesses, holes etc., if any, for fixtures or otherwise shall also be 
provided and the visible surface finished with teak veneering to match. 
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The solid core shall be of wood laminate prepared from battens of well-seasoned and good 
quality wood, having straight grains. Battens shall be properly glued and machine pressed 
together.  

Edges of the core shall be lipped with good quality teakwood battens of minimum 25mm 
depth and 35mm width glued and machine pressed along with the core and shall stand 72 
hours boiling water test for de-lamination and strength. The flush doors shall be truly plain, 
well finished and shall be free from detects like warping etc. 

Only phenol formaldehyde resin glue shall be used for door manufacture and a certificate to 
this effect from manufacturers shall be furnished. 

5.3 Inspection: 

The Contractor shall give intimation to the Engineer-in-Charge who shall arrange for the 
visual inspection of the samples at the factory premises, accompanied by the Contractor. 
The samples inspected by the EIC or his representative shall be signed as a mark of 
identification. These inspected samples of each type will be delivered by Contractor at site. 

The final approval of the door and window shutters is subject to testing. 

Flush doors shall be tested as per IS-4020. 

The cost of sample, packaging, sealing and transportation of samples to the laboratory, shall 
be borne by the Contractor. Testing charges shall be reimbursed to Contractor, provided 
that the shutters fulfill the requirement of relevant specification.  If the shutters fail to fulfill 
the requirements, testing charges shall be borne by the Contractor. 

5.4 Fixtures and Fastenings 

These shall be as shown in a table on the drawings or as indicated in the specifications. 
Where it is not specified they shall be of oxidised brass and shall be of good workmanship. 
All fixtures and fastenings shall be sound and strong. They shall be sectional and of the best 
quality. The size, shape, design and finish shall be as shown on drawings and approved by 
the Engineer. 

Unless otherwise specified each leaf shall be hung with three brass parliamentary hinges 
for back flap with brass screws. Each door shall be furnished with  aldrop and latch, brass 
flush bolts, etc. The fixtures shall comply with the relevant Indian Standards. Samples of all 
fixtures and fastening shall be got approved by the Engineer and deposited in his office for 
reference. 

All the fixtures shall be fixed to the joinery in a secure and efficient manner. Metal sockets 
shall be provided to all bolts where the shoots enter, stone, concrete, etc. 

 

F. FLOORING, SKIRTING, DADO OR CLADDINGWORKS 
 

1.0 SCOPE 

These Specifications covers flooring, skirting, dado or cladding works using different types 
of stone/ slabs/ tiles as detailed hereunder: 

2.0 GENERAL 

The provision of the latest revisions of the following IS Codes shall form a part of this 
specification to the extent they are relevant. 
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IS: 269 Specification for ordinary, rapid hardening and low beat Portland 
cement. 

IS: 383 Specification for coarse and fine aggregate from natural sources 
for concrete 

IS: 657 Specification for material for use in the manufacturer of 
magnesium oxychloride flooring compositions. 

IS: 1130 Specification for marble (Blocks, slabs & Tiles). 
IS: 1200     Part XI Method of measurements for Building and Civil Engg. Works, 

paving, floor finishes, dado & skirting. 
IS: 1237 Specification for cement concrete flooring tiles. 
IS: 1443 Code of practice for laying and finishing of cement concrete 

flooring tiles. 
IS. 2541 Code of practice for use of lime concrete’ in buildings. 
IS: 2571 Code of practice for laying in situ cement concrete flooring 
IS: 4082 Recommendation on stacking and storage of construction 

materials at site. 
IS: 4457 Specification for Ceramic unglazed vitreous acid resistant tile. 
IS: 8042 Specification for white port land cement 
IS 8112 Specification for high strength ordinary portland cement 
IS: 10067 Material Constants in Building Work 
IS: 13711 Ceramic Tiles : Sampling & basis of acceptance 
IS: 13712 Ceramic Tiles : Definitions, classifications, characteristics and 

making 
IS: 13753 Dust Pressed ceramic tiles with water absorption of E > 10% 

(Group - B III) 
IS: 13754 Dust Pressed ceramic tiles with water absorption of 6% < E < 

10%        (Group - B IIb) 
IS: 13755 Dust Pressed ceramic tiles with water absorption of 3% <  E < 

10% (Group - B IIa) 
IS: 13756 Dust Pressed ceramic tiles with water absorption of E < 3% 

(Group - B I) 
 
Other I.S Codes not specifically mentioned here, but pertaining to Floor Finishes form part 
of these specifications. 

3.0 MATERIAL 

3.1 Cement, sand, aggregate, water shall conform to the specifications for Cement concrete of 
this volume. Stone shall be hard, sound, durable and free from defects like cavities, cracks, 
sand-holes, flaws, injurious veins, patches of loose or soft materials and weathered portions 
etc. 

4.0 SUB-BASE 

4.1 Sub-base for all flooring shall be prepared and kept ready for further applications. All items 
shall be defined and detailed on the drawing.  

Preparation of sub-base may be carried out by excavation or back filling in plinth. Back filling 
shall be with the selected earth in layer of 150mm to 200mm maximum and adequately 
watered and well-compacted to achieve at least 90% compaction at optimum moisture 
content. 

In case of excavation, the base shall be well-dressed to the desired level and inspected. All 
loose spots shall be excavated till the hard surface is reached and then filled as directed by 
the Engineer-in-Charge. Surface shall be watered with just sufficient water and rolled and 
compacted with vibratory compactor. 
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4.2 Dry Brick Flooring 

4.2.1 Spreading Sand:- After the plinth has been prepared as detailed above, 225mm of sand 
shall be spread, evenly over the surface and well watered and the wet sand brought to a 
true under surface formation. 

4.2.2 Laying bricks:- Over the sand, thoroughly well burnt bricks of uniform shape shall be laid on 
edge breaking bonds in straight lines.  After laying each two or three lines of bricks, they 
shall be cramped together as tightly as possible.  When the last line of bricks has been 
cramped into position no movement of the bricks should be possible and if any such exists, 
the flooring must be removed and railed. 

4.2.3 Blinding the surface:- After the bricks are satisfactory laid, sand will be spread over the 
surface so as to fill all joints. This sand will be well watered and more sand and water added 
as necessary and until all joints are filled flush and solid. 

4.2.4 Pointing:- The joints shall thereafter be raked out to a depth of half an inch and level pointed 
with cement mortar. 

4.2.5 Curing:- The complete work shall be kept covered with wet straw for ten days after pointing. 

4.3 Rubble soling 

Good quality 150mm to 230mm thick rubble soling shall be carried out depending upon the 
grade of soil. Rubble used shall be at least 100mm for 150mm thick soling and 150mm for 
230mm thick soling. Stone shall be hand packed as close as possible and bedded firmly 
with the broadest face downwards and the greatest length across, voids filled with chips and 
small stones. These shall be hammered down to achieve packing and the complete filling 
of interstices. To achieve the desired levels and slopes, pegs at suitable intervals (about 
12m) shall be fixed. 

Soling shall be watered and again packed with sand or stone dust to fill interstices created 
by watering. Then it shall be rolled by power driven roller of 10MT capacity wherever 
possible or with vibratory compactor. Filling sand or stone dust, watering and compaction 
shall continue till full compactness is achieved to the satisfaction of the Engineer-in-Charge. 

4.4 Base floor 

This shall be regular reinforced concrete floor or plain cement concrete floor as specified.  
All specifications of concreting shall be the same as per Plain & Reinforced Concrete section 
of this volume. 

5.0 CEMENT CONCRETE FLOORING 

5.1 Materials 

Cement concrete: The cement concrete shall generally conform to specifications for ordinary 
concrete. The coarse aggregates shall be carefully selected, sufficiently tough and hard 
stone pieces broken in a manner that will provide particles of approximately cubical shape 
affording good interlocking. The maximum size of coarse aggregate shall be 12 mm. The 
fine aggregate shall consist of properly graded particles. The proportion of mix shall not be 
of the grade below M15 {1: 2: 4 (1 cement: 2 coarse sand: 4 stone aggregate)}. The least 
amount of mixing water that will produce a workable mix and will allow finishing without 
excessive trowelling shall be used. Generally a water cement ratio of 0.5 should suffice. 

 

5.2 Workmanship: 
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The sub-grade in all cases shall be formed to proper levels and slopes, well compacted and 
cured. The top surface shall be kept slightly rough. 

The surface of the sub-grade shall be cleaned off all loose materials and moistened 
immediately before laying the concrete floor. The concrete flooring shall be laid in alternate 
bays not exceeding 6.25 sq.m (about 64 sf.ft) each. The edge of each panel into which the 
floor is divided should be supported by aluminium dividing strips of adequate size to prevent 
sticking. Their depth shall be the same as that proposed for the finished floor as mentioned 
in the item. At least 48 hours shall elapse before the concreting in the adjacent bays is 
commenced. 

The concrete shall be laid immediately after mixing. While being placed the concrete shall 
be vigorously sliced and spaded with suitable tools to prevent formation of voids or honey 
comb pockets. The concrete shall be brought to the specified levels by means of a heavy 
straight edge resting on the side forms and drawn ahead with a sawing motion in 
combination with a series of lifts and drops alternating with small lateral shifts. While 
concreting the adjacent bays care shall be taken to ensure that the edges of previously laid 
bays are not broken by careless or hard tamping. 

Immediately after laying the concrete, the surface shall be inspected for high or low spots 
and any needed correction made up by adding or removing the concrete. After striking off 
the surfaces to the required grade concrete shall be compacted with a wooden float. The 
blows shall be fairly heavy in the beginning but as consolidation takes place, light rapid 
strokes shall be given to complete the ramming.  

The floating shall be followed by steel trowelling after the concrete has hardened sufficiently 
to prevent excess of fine material from working to the surface, The finish shall be brought to 
a smooth and even surface free from defects and blemishes and tested with straight edges. 
No dry cement or mixture of dry cement and sand shall be sprinkled directly on the surface 
of the concrete to absorb moisture or to stiffen the mix. After the concrete has been 
thoroughly rammed and has dried sufficiently to allow rendering to be worked up, surface 
shall be rendered with a thin coat of 1:1 cement mortar with fine sand and uniformly floated. 
If so directed by the Engineer-in-Charge, approved mineral colour pigment conforming to 
appendix-B of IS 657 shall be added to the cement mortar to give the required colour and 
shade to the flooring. When the cement mortar rendering is sufficiently stiff, lines shall be 
marked on it with strings or by any other device to give the appearance of tiles 30 x 30 cm 
or of any other size laid diagonally or square as directed by the Engineer-in-Charge. The 
junctions of floor and walls shall be rounded off if so directed, without any extra payment. 

After the concrete in the bays has set, the joints of the panels shall be filled with cement 
cream or with suitable bitumastic compound as shown on the drawings or directed by the 
Engineer-in-Charge. Vertical edge of the bays shall be neatly marked on the surface of the 
concrete with a pointed trowel after filling the joints. 

Finishing: When the rendering is somewhat stiff, neat cement may be sprinkled on sparingly 
through a paper pot on the surface and rubbed lightly to give smooth polished ordinary 
cement coloured surface. If coloured flooring is required by the Engineer-in-Charge the 
approved coloured cement shall be used. Surface shall be protected from direct sun when 
it is green. 

Curing:  Curing shall start on the next day after finishing and shall be continued for 14 days. 
Curing shall not be commenced until the top layer has hardened. Covering with empty 
gunnies shall be avoided as the colour of the flooring is likely to be bleached due to the 
remnants of cement dust from the bags. 

6.0 GLAZED / ANTISKID CERAMIC / VITRIFIED TILES IN FLOORING 



 

63  
 
 

6.1 Material: 

The tiles including specials shall be of the approved make and quality and shall conform to 
BIS Specifications in all respects. Glazed tiles / Ceramic tiles shall conform to IS : 13711-
1993, IS : 13712-1993, IS : 13753-1993, IS : 13754-1993, IS : 13755-1993, and IS : 13756-
1993.  Samples of tiles shall be got approved by the Engineer-in-Charge, who will keep them 
in his office for verification as to whether the material brought for use conform to the 
approved samples. 

The tiles shall be square or rectangular of size as specified in the item description or as 
directed by the Engineer-in-charge.  The thickness of the tiles shall be as specified.  The 
length of all four sides shall be measured correct to 0.1mm and average length breadth shall 
not vary more than ± 0.8mm from specified dimension.  The variation of individual dimension 
from average value of length / breadth shall not exceed ± 0.5mm.  Tolerance in thickness 
shall be ± 0.4mm.Cement Mortar 1:4 to be used along with White Cement of approved 
quality and make. 

6.2 Workmanship 

6.2.1 Mortar Bedding 

The amount of water added while preparing mortar shall be the minimum necessary to give 
sufficient plasticity for laying. Care shall be taken in the preparation of mortar to ensure that 
there are no hard lumps that would interfere with even bedding of the tiles. Before spreading 
the mortar bed, the base shall be cleaned of all dirt, scum or laitance and loose materials 
and then well wetted without forming any pools of water on the surface. The mortar shall 
then be evenly and smoothly spread over the base by the use of screed battens to proper 
level or slope. The thickness of the bedding shall not be less than 12 mm (about ½”) or more 
than 20 mm (about ¾”) in any one place. The tiles shall be laid on bedding mortar when it 
is still plastic but has become sufficiently stiff to offer a fairly firm cushion for the tiles. 

6.2.2 Fixing Tiles 

The tiles before laying shall be soaked in water for at least 2 hours. Tiles, which are fixed in 
the floor adjoining the wall, shall be so arranged that the surface of the round edge tiles shall 
correspond to the skirting or dado. Neat cement grout of honey like consistency shall be 
spread over the bedding mortar just to cover so many areas as can be tiled within half an 
hour. The edges of the tiles shall be smeared with neat white cement slurry and fixed in this 
grout one after the other, each tile being well pressed and gently tapped with a wooden 
mallet till it is properly bedded and in level with the adjoining tiles. There shall be no hollows 
in bed or joints. The joints shall be kept as close as possible and in straight lines. The joints 
between the tiles shall not exceed 1.5 mm (about 1/ 1 6”) wide. The joints shall be grouted 
with a slurry of white cement. When hairline joints are specified the same shall be followed. 
After fixing the tiles finally in an even plane, the flooring laid shall be kept moist and allowed 
to mature undisturbed for 10 days to allow the bedding and flooring to set properly. 

6.2.3 Cleaning 

After the tiles have been laid in a room or the day’s fixing work is completed, the surplus 
cement grout that may have come out of the joints shall be cleaned off before it sets. Once 
the floor has set, the floor shall be carefully washed clean and dried. When dry, the floor 
shall be covered with oil free dry saw dust which shall be removed only after completion of 
the construction work and just before the floor is occupied. 

7.0 GLAZED/CERAMIC TILES IN DADO/ SKIRTING 

7.1 Materials 
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The tiles including specials shall be of the approved make and quality and shall conform to 
BIS standards in all respects. Samples of tiles shall be got approved by the Engineer-in-
Charge. Materials brought for use shall conform to the approved samples. 

7.2 Workmanship 

7.2.1 Plastering 

Cement plaster of about 15 mm thickness shall be applied to the part of the wall where dado 
or skirting is to be fixed. The proportion of mortar shall be as mentioned in the item. 

7.2.2 Fixing of Tiles 

Dado or skirting work shall be done only after fixing tiles on the floor is completed. The tiles 
shall be soaked in water for at least 2 hours before being used for skirting or dado work. 
Tiles shall be fixed when the cushioning mortar is still plastic and before it gets very stiff. 
The back of tiles shall be covered with a thin layer of neat cement paste and the tile shall 
then be pressed in the mortar and gently tapped against the wall with a wooden mallet. The 
fixing shall be done from the bottom of wall upwards without any hollows in the bed or joints. 
Each tile shall be fixed as close as possible to the one adjoining. The tiles shall be joined 
with white cement and matching coloured pigment slurry. Any difference in the thickness of 
tiles shall be evened out in cushioning mortar so that all tile faces are in one vertical plane. 
The joints between the tiles shall not exceed 1.5 mm in width and they shall be uniform. 
After fixing the dado, they shall be kept continuously wet for 14 days. 

7.2.3 Cleaning 

After the tiles have been fixed the surplus cement grout that may have come out of the joints 
shall be cleaned off before it sets. After the complete curing, the dado or skirting work shall 
be washed thoroughly clean. 

8.0 CUDDAPAH / KOTA STONE  FLOORING (local  available  sand stone  for flooring ) 

8.1  Cuddapah / Kota Stone Slabs 

The slabs shall be of selected quality, hard, sound, dense and homogeneous in texture free 
from cracks, decay, weathering and flaws.  They shall be hand or machine cut to the 
requisite thickness.  They shall be of the colour indicated in the drawings or as instructed by 
the Engineer-in-Charge. 

The slabs shall have the top (exposed) face polished before being brought to site, unless 
otherwise specified.  The slabs shall conform to the size required.  Before starting the work 
the contractor shall get the samples of slabs approved by the Engineer-in-Charge. 

8.2 Dressing 

Every slab shall be cut to the required size and shape and fine chisel dressed on the sides 
to the full depth so that a straight edge laid along the side of the stone shall be in full contact 
with it.  The sides (edges) shall be table rubbed with coarse sand or machine rubbed before 
paving.  All angles and edges of the slabs shall be true, square and free from chippings and 
the surface shall be true and plane. 

The thickness of the slab after it is dressed shall be 20, 25, 30 or 40mm as specified in the 
description of the item.  Tolerance of + 2mm shall be allowed for the thickness.  In respect 
of length and breadth of slabs Tolerance of + 5mm for hand cut slabs and + 2mm for 
machine cut slabs shall be allowed. 

8.3 Laying 
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Base concrete or the RCC slab on which the slabs are to be laid shall be cleaned, wetted 
and mopped.  The bedding for the slabs shall be with cement mortar 1:6 (1 cement: 6 coarse 
sand) or with lime mortar (1 lime putty: 1 surkhi: 1 coarse sand) as given in the description 
of the item. 

The average thickness of the bedding mortar under the slab shall be 20mm and the 
thickness at any place under the slab shall be not less than 12mm. 

The slabs shall be laid in the following manner:- 

Mortar of the specified mix shall be spread under the area of each slab, roughly to the 
average thickness specified in the item.  The slab shall be washed clean before laying.  It 
shall be laid on top, pressed, tapped with wooden mallet and brought to level with the 
adjoining slabs.  It shall be lifted and laid aside.  The top surface of the mortar shall then be 
corrected by adding fresh mortar at hollows.  The mortar is allowed to harden a bit and 
cement slurry of honey like consistency shall be spread over the same at the rate of 4.4 kg.  
of cement per sqm.  The edges of the slab already paved shall be buttered with grey or 
white cement with or without admixture of pigment to match the shade of the stone slabs as 
given in the description of the item. 

The slab to be paved shall then be lowered gently back in position and tapped with wooden 
mallet till it is properly bedded in level with and close to the adjoining slabs with as fine a 
joint as possible.  Subsequent slabs shall be laid in the same manner.  After each slab has 
been laid, surplus cement on the surface of the slabs shall be cleaned off.  The flooring shall 
be cured for a minimum period of seven days.  The surface of the flooring as laid shall be 
true to levels, and, slopes as instructed by the Engineer-in-Charge. 

8.4 Curing, Polishing and Finishing: 

The day after the tiles are laid all joints shall be cleaned of the grey cement grout with a wire 
brush or trowel to a depth of 5 mm and all dust and loose mortar removed and cleaned. 
Joints shall then be grouted with grey or white cement mixed with our without pigment to 
match the shape of the topping of the wearing layer of the tiles. 

The floor shall then be kept wet for a minimum period of 7 days. The surface shall thereafter 
be grinded evenly with machine fitted with medium grade grit block (No.80).  Water shall be 
used profusely during grinding.  After grinding the surface shall be thoroughly washed to 
remove all grinding mud, cleaned and mopped. It shall then be covered with a thin coat of 
grey or white cement, mixed with or without  pigment to match the  colour of the topping of 
the wearing surface in order to fill  any pin hole that appear. The surface shall be again 
cured.  The second grinding shall then be carried out with machine fitted with fine grade grit 
block (No.120). 

The final grinding with machine fitted with the finest grade grit blocks (No.320) shall be 
carried out the day after the second grinding described in the preceding Para or before 
handing over the floor, as ordered by the Engineer-in-Charge. 

For small areas or where circumstances so require, hand polishing may be permitted in lieu 
of machine polishing after laying. For hand polishing following carborundum stones, shall 
be used: 

First Grinding   : Medium grade (No.80) 

Final Grinding  : Fine grade (No.120) 

In all other respects, the process shall be similar as for machine polishing. 
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After the final polish, oxalic acid shall be dusted over the surface at the rate of 33 gm per 
square metre sprinkled with water and rubbed hard with a  ‘namdah’ block (pad of woolen 
rags).  

The following day the floor shall be wiped with a moist rag and dried with a soft cloth and 
finished clean. 

If any tile is disturbed or damaged, it shall be refitted or replaced, properly jointed and 
polished. The finished floor shall not sound hollow when tapped with a wooden mallet. 

9.0 CUDDAPAH / KOTA STONE IN RISERS OF STEPS, SKIRTING AND DADO 

 
9.1 Kota Stone Slabs and Dressing shall be as specified above, for clause 8.0 for Kota Stone 

flooring, except that the thickness of the slabs which shall be as specified in the description 
of the item.  The slabs may be of uniform size, as specified. 

9.2 Preparation of surface shall be as specified above in clause 8.0 for Kota Stone flooring. 

9.3 Laying shall be as specified above in  clause 8.0 for Kota Stone flooring for flooring, except 
that the joints of the slabs shall be set in grey cement mixed with pigment to match the shade 
of the slabs and the  backing coat shall be 15mm thick cement mortar 1: 4 (1 cement : 4 
Coarse sand). 

9.4 Curing, Polishing and Finishing shall be as specified above in clause 8.0 for Kota Stone 
flooring. 

10.0 MARBLE / GRANITE STONE SLAB FLOORING 

10.1 General 

The item refers to provision of flooring of Indian Marble / Granite stone slabs of approved 
colour / pattern and shall conform to the specification as given below :- 

10.2 Materials 

10.2.1 Stone Slabs 

The stone slab specified in the item shall be got approved by the Engineer .  At its thinnest 
part, no stone shall be thinner than the specified thickness.  The stone slab shall be hard, 
sound, durable, resistant to wear, rectangular in shape or square if directed by the Engineer 
and of the specified width.  The stone slab shall be of the type mentioned in the item and of 
the colour and quality approved by the Engineer.  Slabs shall be hard, dense, uniform and 
homogenous in texture.  They shall have even crystalline grain, and free from defects and 
cracks.  The surface shall be machine polished to an even and perfectly plane surface and 
edges machine cut true and square.  The rear face shall be rough enough to provide a key 
for the mortar. Uniformity of size shall generally be maintained for the stone slab used in 
any room. The stone shall be without any soft veins; cracks of floors and shall have a uniform 
colour. The edges shall be quite straight. The stone in slabs in external and internal wall 
veneer work shall be mirror polished where required, in the factory with silicon carbide 
abrasive starting from no. “00” up to no. 5 and then using buff/lead strip rolls with tin oxide 
for final mirror polish. For flooring and counter top the final tin oxide polish shall not be used. 
Samples of stone slabs to be used shall be got approved by the Engineer and the slabs to 
be used shall conform to the approved sample. 

The dimensions of the slab shall be as specified in the item. 
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10.2.2 Bedding 

Cement mortar for the bedding shall be of the proportions as specified in the item.  The 
proportions will be by volume on the basis of 50 Kg. bag of cement.  The mortar may be 
hand mixed or machine mixed. 

In hand mixed mortar, cement and sand in the specified proportions shall be thoroughly 
mixed dry on a clean impervious platform by turning over at least 3 times or more till a 
homogeneous mixture of uniform colour is obtained.  Fresh & clean water shall be added 
gradually and thoroughly mixed to form a stiff plastic mass of uniform colour so that each 
particle of sand shall be completely covered with a film of wet cement.  The mortar so 
prepared shall be used within 30 minutes of adding water.  Only such quantity of mortar 
shall be prepared as can be used within 30 minutes.  The mortar remaining unused after 
that period or mortar which has partially hardened or is otherwise damaged shall not be re-
tempered or remixed.  It shall be destroyed or thrown away. 

10.3 Construction 

10.3.1 Bedding 

The base of cement concrete shall be laid and compacted to a reasonably true plain surface 
and to the required slopes and below the level of the finished floor to the extent of the 
thickness of the slabs and mortar bedding.  Cement concrete bedding if provided shall be 
paid under a separate item.  Cement mortar for bedding may be mixed manually or by a 
mechanical mixer. The amount of water added shall be the minimum necessary to give just 
sufficient plasticity for laying and satisfactory bedding.  Care shall be taken in preparing the 
mortar to ensure that there are no hard lumps that would interfere with the even bedding of 
the stones.  Before spreading the mortar, the sub-floor or base shall be cleaned of all dirt, 
scum or laitance and of loose material and then well wetted without forming any pools of 
water on the surface.  In case of R.C.C. floors, the top shall be left a little rough.  All points 
of level for the finished paving surface shall be marked out.  The mortar shall then be evenly 
and smoothly spread over the base by the use of screed battens only over so much area as 
will be covered with slabs within half and hour.  The thickness of the mortar bedding shall 
not be less than 12mm, not more than 25mm.  The required slope shall be given to the bed. 

10.3.2 Fixing stone slab 

Before laying, the stone slabs shall be thoroughly wetted with clean water.  Neat cement 
grout of honey like consistency shall be spread on the mortar bed over as much area as 
could be covered with the slabs within half an hour. The specified type of stone slabs shall 
be laid on the neat cement float and shall be evenly and firmly bedded to the required level 
and slope in the mortar bed.  Each stone slab shall be gently tapped with a wooden mallet 
till it is firmly and properly bedded.  There shall be no hollows left.  If there is a hollow sound 
on gentle tapping of the slabs, such slabs shall be removed and reset properly.  The Mason 
shall make the joints of uniform thickness and in straight lines.   The joints shall be filled 
solidly with pigmented grout for their full depth. The stone slabs shall be laid so as to give 
continuous parallel long joints with cross joints at right angles to them.  The edges of the 
adjoining slabs shall be in one plane.  Where the slabs cover open edges, of floor or window 
sills the edges shall be neatly rounded off.  This shall be included in the rate. 

When diamond pattern paving is provided in the item, the slabs shall be square and laid to 
the diamond pattern with triangular shaped slabs to make up the edges.  In plain pattern 
stones on each course shall break joints with those in the next. The pattern joints etc. shall 
be as per drawings or as directed by Engineer-In-Charge, to the entire satisfaction of 
Engineer –In- Charge. 

10.3.4 Curing 
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The flooring shall be kept well wetted with damp sand or water for fourteen days.  It shall be 
kept undisturbed for at least seven days. 

10.3.5 Cleaning 

All flooring shall be thoroughly cleaned and handed over clean and free from any mortar 
stains etc. 

All labour, materials and equipment, cleaning the sub-base, laying mortar bed and cement 
grout, fixing stone slabs specified above and making up the joints. 

Any cutting and waste if required. 

Pointing when included in the item. 

Cleaning the floor from all stains, etc. 

Polishing wherever required. 

11.0 MARBLE / GRANITE STONE IN RISERS OF STEPS AND SKIRTING 

11.1 Marble Stone Slabs and Dressing of Slabs shall be as specified above in clause 10.0 of 
Marble / Granite Stone Slab Flooring except that the thickness of slabs shall be as specified 
in the item description.  A tolerance of + 3mm shall be allowed, unless otherwise specified 
in the description of the item. 

11.2 Preparation of Surface 

It shall be as specified above in clause 10.0 of Marble / Granite Stone Slab Flooring except 
where necessary the wall surface shall be cut uniformly to the requisite depth so that the 
skirting face shall have the projection from the finished face of wall as shown in drawings or 
as required by the Engineer-in-Charge. 

11.3 The risers of steps and skirting shall be in grey or white cement admixed with or without 
pigment to match the shade of the stone, as specified in the description of the item, with the 
line of the slab at such a distance from the wall that the average width of the gap shall be 
12mm and at no place the width shall be less than 10mm.  The skirting or riser face shall be 
checked for plane and plumb and corrected.  The joints shall thus be left to harden then the 
rear of the skirting or riser slab shall be packed with cement mortar 1:3 (1 cement: 3 coarse 
sand) or other mix as specified in the description of the item.  The fixing hooks shall be 
removed after the mortar filling the gap has acquired sufficient strength. 

The joints shall be as fine as possible. The top line of skirting and risers shall be truly 
horizontal and joints truly vertical, except where otherwise indicated.The risers and skirting 
slab shall be matched as shown in drawings or as instructed by the Engineer-in-Charge. 

11.4 Curing, Polishing and Finishing 

The face shall be kept cured with water for at least seven days. 

The face and top of skirting shall be polished. The stone in slabs in external and internal 
wall veneer work shall be mirror polished where required, in the factory with silicon carbide 
abrasive starting from no. “00” up to no. 5 and then using buff/lead strip rolls with tin oxide 
for final mirror polish. For flooring and counter top the final tin oxide polish shall not be used. 

 

 

12.0 MARBLE / GRANITE STONE SLAB CLADDING 
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Marble / Granite tiles and slabs shall be mirror polished, eggshell polished, flame finished 
or given any other surface treatment as specified. All exposed edges shall be similarly 
treated.The Marble / Granite stone in slabs in external and internal wall veneer work shall 
be mirror polished where required, in the factory with silicon carbide abrasive starting from 
no. “00” up to no. 5 and then using buff/lead strip rolls with tin oxide for final mirror polish. 
For flooring and counter top the final tin oxide polish shall not be used Machine polishing 
and sizing shall be done with only water as lubricant.  Sawing also shall be preferably done 
with water as lubricant but as a special case, oil or kerosene may be permitted subject to 
the oil or kerosene being thoroughly dried in ovens.  Tiles / slabs with stains or patches due 
to the use of oil or otherwise shall be rejected.  Any tiles / slabs showing patches or stains 
after installation shall also be rejected and replaced. 

Tiles shall be transported to site well-packed in boxes.  Slabs will be individually packed in 
cardboard paper.  Tiles / slabs shall not be waxed or touched up with dyes / colours. 

The entire supply for each type of marble / granite, unless specifically permitted by the 
Architect/ EIC, shall be procured from one location in one quarry to keep variations to the 
minimum.  The Contractor shall segregate and sort the tiles / slabs according to colour, 
texture and size to keep variations in the same in any one floor, wall or isolated area to the 
minimum.  The Contractor shall, before fixing the marble / granite on floors or walls, lay 
whole areas of marble / granite loose on ground to select and match the marble / granite.  
Any tiles / slabs with a variation not acceptable to Architect / PMC/ EICof    shall not be 
used, and if used shall be removed and replaced. 

Tight  tolerances shall be checked and maintained throughout.  Maximum variations shall 
be as follows:- 

Sides  ± 0.5 mm 

Thickness ± 0.5 mm slabs 

± 0.3 mm tiles 

Angularity  ± 0.2 % 

± 2 mm 

Linear items such as treads, skirting, sills etc. shall be of uniform thickness throughout.  All 
visible edges shall be machine polished unless otherwise specified. 

Marble / granite shall be laid or fixed to the highest standard by highly trained masons to 
the entire approval of Architect / PMC/EIC.  Any tiles / slabs broken, stained or damaged 
shall be removed / replaced. 

External wall cladding shall be fixed with approved stainless steel 316 grade serrated 
cramps and dowels.  Marble / granite slabs for external cladding shall be minimum 30mm 
thick.  The Contractor shall prepare shop drawings and get them approved by the Architect 
before proceeding with any work. 

The Contractor shall put a mock-up of typical and non-typical panels and get it approved 
well before he commences fixing on site. 

The Contractor shall coordinate his site activities with other contractors working on site 
through PMC/ EIC  and shall take particular care, in coordination with the PMC/ EIC  , in 
ensuring that his methods of fixing do not damage or endanger the building structure, 
finishes and services in any way. 

The Contractor shall get his system of anchorage approved by the Architect/ EIC  of .  No 
reinforcement bar in concrete shall be cut through during drilling or anchorage. 
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The anchorage in solid concrete blockwork shall be specially designed taking into 
consideration the actual compactness and crushing strength of the blocks.  2 nos. pullout 
tests in blockwork shall be carried out prior to commencing work to prove the strength of 
anchorage with ample margin of safety. 

Prior to commencing work, the Contractor shall obtain approval of the Architect for material 
and workmanship after submitting the following details:- 

a. 3 representative samples for each type of marble / granite specified. 

b. Physical characteristics:- Dimensional tolerances, water absorption (polished or 
unpolished as applicable) by weight, compression strength, Mohs hardness, unit weight. 

c. Source of supply and availability in full quantity and uniformity of colour, tone and 
texture. 

d. Company profiles of suppliers and labour sub contractor if any. 

e. Procedure for fixing and samples of fixtures such as cramps, pins, dowels etc. 

If required the Contractor shall arrange visits to the quarries and to the works carried out by 
the proposed Sub Contractor. 

Marble / Granite stone slab / tiles delivered on Site, including wastage and breakage, 
polishing, chamfering, rounding, grooves, drip moulds and other linear works as per 
drawings and specifications. 

Stainless steel cramps, pins and dowels as per approved shop drawings and as specified. 

Backing mortar and pigmented cement grout where specified. 

Labour in transporting materials on site, fixing, carefully cutting, hand polishing, and 
touching up where required etc. 

Protecting Marble / Granite stone slab / tiles during construction until virtual completion of 
works. 

Temporary supports, templates, straight edges etc. 

Alignment  and leveling in coordination with  EIC  /  PMC and Main Contractor. 

Joints with plastered and other surfaces. 

Cleaning on completion. 

Scaffolding and safety precautions. 

Submissions of Samples. 

Mock-up (total area approx. 15 sqm.) 

Working to specified tolerances 

Shop drawings 

Pull out tests – 2 nos. – On anchors in blockwork. 

Provisions for adequate anchorage. 

13.0 INTERLOCKING BLOCK PAVEMENTS 

13.1 Scope 

Scope of work consisting of manufacturing of concrete paver blocks of required size, shape 
and colour, as per the specification given below and providing and fixing of interlocking 
paver blocks. 
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13.2 Dimension and Tolerances: 

Concrete  interlocking  paver  blocks shall be made in size and shall be as specified in the 
tender documents. 

Maximum variation in dimension of interlocking  paver  block shall not be more than  2mm. 

13.3 Materials 

13.3.1 Water 

The water used in the manufacture of concrete masonry units shall be free from matter 
harmful to concrete or reinforcement, or matter likely to cause efflorescence in the units and 
shall conform to the requirement of IS 456-1978 (Third Revision). 

13.3.2 Additives or admixtures 

Additives or admixtures may be added as admixtures to the concrete mix. Additives or 
admixtures used in the manufacture of concrete paver blocks may be: 

Accelerating, water reducing and air entraining admixtures conforming to IS-9103 – 1979. 

Fly ash conforming to IS-3812 (Part II) 1955. 

Waterproofing agents conforming to IS: 2645-1975. 

Colouring pigments. 

Where no India Standards apply, the additives or admixtures shall be shown by test or 
experience, to be not detrimental to the durability of the concrete and as approved by the 
Engineer-In-Charge  

13.4.1 Mix 

The concrete mix must be prepared and approval of the Engineer-in-charge of   should e 
taken before proceeding with actual manufacturing of the block. Before commencing the 
manufacturing of blocks the supplier shall submit to the Engineer for approval full details of 
all preliminary trial mixes and tests. 

When the proportions of a concrete mix have been approved by Engineer, the contractor 
shall not vary the quality or source of materials or the mix without written approval of the 
Engineer. 

In case of blocks, where compaction is done by external vibrator, concrete mix of very low 
consistency (Zero slump) shall be used in order to vibrate and compact the concrete under 
pressure. 

13.4.2 Mixing 

Concrete shall normally be mixed in a mechanical mixer. Mixing shall be continued until 
there is a uniform distribution of materials and the mass is uniform in colour and consistency. 

13.4.3 Placing and Compaction 

Concrete placed in the mould will be compacted by means of mechanical compaction the 
mould shall be filled upto overflow vibrated or mechanically tamped and struck off level. 

After demoulding the blocks shall be protected until they are sufficiently hardened to permit 
handling without damage. 
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13.4.4 Curing 

The block hardened as above shall then be cured in a curing water tank or in a curing yard 
and shall be kept moist for at least 14 days.  When the blocks are cured in immersion tank, 
the water of the tank shall be changed at least every 4 days. 

13.4.5 Drying 

After curing the blocks shall be dried for a period of 4 weeks before being used on the work, 
they shall be stacked with voids horizontal to facilitate through passage of air, the blocks 
shall be allowed to complete their initial shrinkage before they are laid at site. 

13.4.6 Surface Texture and Finish 

The finished concrete paver blocks shall have uniform texture and finish. The colour of 
pigment shall be approved by the Engineer-In-Charge  The colour pigment shall be non 
fading and shall not have any deleterious effect on concrete. 

13.5 Physical Requirement 

13.5.1 General 

All blocks shall be sound and free of cracks or other defects which interfere with the proper 
placing of the blocks or impair the strength or performance. 

The blocks shall be free of chips, cracks or other imperfections. 

13.5.2 Dimensions 

Overall dimensions of the block shall be in accordance with the specifications and the 
maximum tolerance in dimension will be + 2mm. 

13.5.3 Block Density 

The blocks density shall conform to manufacturer’s specifications or approved by the 
Engineer-in-charge . 

13.5.4 Compressive Strength 

The minimum compressive strength at 28 days shall be 400 kg/cm2 for 100mm thick 
concrete blocks and 350 kg/cm2 for 60mm thick concrete paver blocks. 

13.5.5 Water Absorption 

The water absorption shall not be more than 1% of the total mass. 

13.5.6 Testing & Sampling 

The testing and sampling shall be carried out as specified in IS: 2185 (Part I) 1979, for 
concrete masonry units. 

13.5.7 Manufacturer’s Certificate 

The manufacturer shall satisfy that the paver blocks conform to the requirement of this 
specification and shall produce certificate to this effect along with each consignment. 

13.5.8 Independent Testing 

If the Engineer-In-Charge  desires to carry out independent test, same shall be carried out 
in accordance with the specifications by selecting random sample from any batch. The 
manufacturer shall supply free of charge required number of paver blocks for testing. Cost 
of testing shall be borne by the manufacturer. 
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13.6 Laying & Fixing Paver Blocks 

The interlocking Concrete Paver Block is to be fixed as explained.  The sub base / ground 
should be levelled taking into consideration the thickness of the paver block by part 
excavation and part filling and properly compacting using a plate compactor.  Sand bed of 
50mm thick should be provided underneath the paver blocks for fixing the interlocking 
blocks.  The interlocking blocks should be placed interlocking them as per the design and 
shape, as directed by the Engineer-in-charge.  After laying the concrete blocks, fine sand 
should be spread over the paver blocks.  The surface should be compacted using plate 
compactor, so that the fine sand will get filled up in the gaps between blocks and the blocks 
will be interlocked. 

Providing & fixing the interlocking pavement blocks in sand bedding to the required pattern 
and compacting, including cost of independent testing, leveling of sub base etc. Cleaning 
the floor. 

14. TREMIX FLOORING 

Scope: These specifications covers, providing & laying concrete flooring with tremix 
treatment by dewatering of concrete by vacuum, as detailed hereunder. The tremix 
treatment shall be carried out by specialized agency only. These specification shall be read 
in conjunction with the item No.5 Concrete Flooring, above. 
 

14.1 General 

The Contractor shall submit the plan of work going to be followed by him, well in advance 
(at least a week). A sketch shall be accompanied giving details of the construction joint 
locations, sequence of floor casting, etc. The work shall be planned and executed so that 
there is no delay between the placement, screeding, de-watering and floating of concrete. 

14.2 Screeding: 

After poring concrete in place, as detailed in 5.2 above, it shall be compacted, in wet 
condition, by screed vibrator run over the steel channel shuttering pressing concrete surface 
matched with the top of steel channel shuttering spaced not more than 4.0 meters apart. 
Poker vibrators will be used to vibrate the laid concrete thoroughly with minimum 40 mm dia 
needles. On completion of laying of approximate 2m to 2.5m length the surface vibrator then 
be run over the concrete surface to achieve better over all compaction of concrete. Water 
cement ratio shall be just sufficient to make concrete workable. Screed shall be run at least 
twice to achieve well compacted & level surface. 

Undulations on the concrete surface shall be rectified immediately by local patching, in wet 
state of concrete. 

14.3 Vacuum Dewatering:  

After screeding the vacuum mat be placed on this leveled concrete and the excess water 
from the concrete is sucked off. It should be done in accordance with the manufacturer’s 
recommendation, paying special attention over the edges. A time of approximate 1.5 to 2.0 
minutes per centimeter thickness of concrete slab is normally adopted for Vacuum 
treatment. As a result of which the water cement ratio shall be reduced to in the order of 
0.42 to 0.43, thereby reducing the total water content in the concrete by 20 to 25%. Care 
should be taken at this stage to avoid curling at the ends due to excess use of vacuum mats. 

14.4 Floating & Troweling: 

The hardened concrete surface after vacuum dewatering shall be leveled to achieve true 
horizontal surface, with the help of mechanical power floater. 



 

74  
 
 

Final smooth finish shall be achieved by mechanical power troweling. To give the surface 
metallic finish Metallic Dry shake IRONITE No. 3 (non coloured) @ 3.0 kg / sqm sprinkled 
over green concrete in such a way that 2/3rd of the dry shake shall be broadcasted in first 
pass and same shall be floated with power floater, remaining 1/3rd of dry shake shall be 
sprinkled in the next pass to acquire a smooth finish by floating and trowelling. 

The floating shall be followed by steel trowelling after the concrete has hardened sufficiently 
to prevent excess of fine material from working to the surface, The finish shall be brought to 
a smooth and even surface free from defects and blemishes and tested with straight edges. 
No dry cement or mixture of dry cement and sand shall be sprinkled directly on the surface 
of the concrete to absorb moisture or to stiffen the mix. After the concrete has been 
thoroughly rammed and has dried sufficiently to allow rendering to be worked up, surface 
shall be rendered with a thin coat of 1:1 cement mortar with fine sand and uniformly floated. 
If so directed by the Engineer-in-Charge, approved mineral colour pigment conforming to 
appendix-B of IS 657 shall be added to the cement mortar to give the required colour and 
shade to the flooring. 

After the concrete in the bays has set, the joints of the panels shall be filled with cement 
cream or with suitable bitumastic compound as shown on the drawings or directed by the 
Engineer-in-Charge . Vertical edge of the bays shall be neatly marked on the surface of the 
concrete with a pointed trowel after filling the joints. 

14.5 Finishing: 

The top shall be polished to give an even & smooth surface. Surface shall be protected from 
direct sun when it is green. 

14.6 Curing: 

Curing shall start on the next day after finishing and shall be continued for 14 days. Curing 
shall not be commenced until the top layer has hardened. Covering with empty gunnies shall 
be avoided as the colour of the flooring is likely to be bleached due to the remnants of 
cement dust from the bags. 

15.0 GROOVE CUTTING: 

The grooves shall be cut to form the panels of floor as per architectural drawings or as 
directed by the Engineer-in-charge . The grooves shall be cut 6mm wide & 20mm deep, with 
mechanical saw and shall be filled upto10 mm deep with joint sealing compound like 
Polysulphide or (conforming to grade B of IS:1834  or equivalent) of approved make as 
directed by the Engineer-in-Charge . 

15.1 Expansion Joint: 

The Expansion joints shall be spaced at approximately 120 sqm. area and/or as specified 
and shall constitute formation of 12/20/25 mm clear joint between the two concretes. This 
joint be formed by placing the Shalitex board in position against the old concrete leaving 
12/20/25mm x 10mm deep joint at top, which shall be filled in by Polysulphide joint sealant. 
The 16/20mm dia. MS dowel bars shall be so placed that the half length of bar be bonded 
in to concrete on one side of the joint and the other half shall be prevented from bonding 
with concrete. In addition, a recess at its slip end shall be provided to accommodate the 
movement of the slab during expansion of the concrete. The unbonded portion of the dowel 
bar shall be covered with an expansion cap using 25mm dia. PVC pipe, 305mm long (unless 
otherwise specified). 

15.2 Construction Joint: 
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The side construction joints shall be buttered against each other and later on a joint groove 
shall be cut as specified in ‘a)’ above. 

 

16.0 STEEL REINFORCEMENT: 

Reinforcement as specified shall be placed in concrete, 50mm below the top surface of 
concrete. This mesh shall be for individual panels, formed by side construction joint and 
expansion joint. 

Tie bars, 600 mm long, shall be provided at construction joints using specified dia. and at 
specified spacing and / or as directed by EIC. 

Dowel bars, 600 mm long, shall be provided at expansion joints using specified dia. and at 
specified spacing and / or as directed by EIC . 

 
G. PAINTING 

 

1.0 SCOPE 

These specifications cover the use of paints for the plastered and concrete surfaces. It also 
includes the painting of wood and metal surfaces. 

 

2.0 GENERAL 

The provisions of the latest revisions of the following IS Codes shall form a part of this 
specification. 

IS: 63 Whiting for Paint & putty. 
IS: 75 Specification for Linseed oil, raw & refined. 
IS: 159 Specification for ready mixed paint, brushing, acid resistant. 
IS: 345 Specification wood filler, transparent, liquid. 
IS: 426 Specification for paste filler for colour coats. 
IS: 427 Specification for Distemper, dry colour, as required. 
IS: 428 Specification for Distemper, Oil Emulsion, colour as required. 
IS: 533 Specification for Gum spirit of Turpentine (Oil of Turpentine) 
IS: 710 Marine Plywood 
IS: 1200 (Part XIII) Method of Measurement of Building & Civil Engg Works - White 

Washing, colour washing, distempering & other finishes. 
IS: 1477 (Part 1) Code of practice for painting of ferrous metals in buildings Pre-

treatment 
IS: 1477 (Part 11) Code of practice for finishing of ferrous metals in buildings. Painting 
IS: 2338 (Part 1) Code of practice for finishing of wood and wood based materials 

Operations and workmanship for finishing. 
IS: 2338 (Part 11) : Code of practice for finishing of wood and wood based materials, 

Schedule 
IS: 2395 (Part 1) : Code of practice for painting concrete masonry and plaster 

surfaces. Operation & workmanship 
IS: 2395 (Part 11) Code of practice for painting concrete, masonry and plaster 

surfaces. Schedule. 
IS: 2524 (Part 1) Code of practice for painting of non-ferrous metal in buildings Pre-

treatment 
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IS: 2524 (Part ll) Code of practice for painting of non-ferrous metal in buildings 
Painting 

IS: 3140 Code of practice for painting asbestos cement buildings: 
IS: 3537 Specification for ready mixed paint, finishing, interior for general 

purposes to IS colour. 
IS: 5410 Specification for cement paints, colour as required. 
IS : 6278 Code of practice for white washing & colour washing. 

 

Other IS Codes not specifically mentioned here, but pertaining to painting form part of these 
specifications. 

3.0 MATERIALS 

Materials shall strictly conform to the relevant IS Specifications. 

4.0 PAINTING PLASTERED OR CONCRETE SURFACES 

4.1 General 

Wherever scaffolding is necessary, it shall be erected in such a way that as far as possible 
no part of scaffolding shall rest against the surface to be painted. A properly secured and 
well tied suspended platform (“JHOOLA”) may be used for painting. Where ladders are 
used, pieces of old gunny bags shall be tied at top and bottom to prevent scratches to the 
walls and floors.  For painting of ceilings, proper stage scaffolding shall be erected, where 
necessary. 

4.2 Preparation of surfaces: 

The surface shall be thoroughly cleaned off all dirt, dust, mortar dropping and other foreign 
matter, before paint is to be applied. New plaster surfaces and wet patches shall be allowed 
to sufficiently dry, before applying paint. All unnecessary nails shall be removed. Pitting in 
plaster shall be made good with putty. The surface shall then be rubbed down again with a 
fine grade sand paper and made smooth. 

The surface shall be allowed to dry thoroughly before the regular coat of paint is allowed. 

The surface affected by moulds moss, fungi, algaelicnens, efflorescence shall be treated in 
accordance with IS 2395 (Part 1) before applying paint. 

5.0 OIL-BOUND DISTEMPER 

5.1 Preparation of Surfaces: 

Any unevenness shall be made good by applying putty, made of plaster of Paris mixed with 
water on the entire surface including filling up the undulation and then sand papering the 
same after it is dry. 

5.2 Primer Coat 

The primer where used as on undercoated surfaces shall be alkali resistance primer or 
distemper primer as specified in the item. These shall be of the same manufacture as of oil 
bound distemper. If the wall surface plaster has not dried completely alkali resistance primer 
shall be applied before distempering the walls.   But if the distempering is done after the wall 
surface is dried completely, distemper primer shall be applied. 

5.3 Application 

Primer shall be applied with a brush on the clean dry and smooth surface. Horizontal strokes 
shall be given first and vertical strokes shall be applied immediately afterwards. This entire 
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operation will constitute one coat. The surface shall be finished uniformly leaving no brush 
marks. It shall be allowed to dry for at least 48 hours, before application of oil bound 
distemper or any other paint. 

5.4 Preparation of oil bound distemper: 

The distemper shall be diluted with water or any other prescribed thinner in a manner 
recommended by the manufacturer. Only sufficient quantity of distemper required for days 
work shall be prepared. 

5.5 Application of distemper coat: 

After the primer coat has dried for at least 48 hours, the surface shall be lightly sand papered 
to make it smooth for receiving the distemper, taking care not to rub out the priming coat. 
All loose particles shall be dusted off after rubbing. Minimum two coats of distemper shall 
be applied with brushes in horizontal strokes followed to immediately by vertical which 
together shall constitute one coat. The subsequent coats shall be applied after a time 
interval of at least 24 hours between consecutive coats to permit the proper drying of the 
preceding coat. 

The finished surface shall be even and uniform without patches, brush marks, distemper, 
drops, etc. 

Sufficient quantity of distemper shall be mixed to finish one room at a time. The application 
of a coat in each room shall be finished in one operation and no work shall be started in any 
room, which cannot be completed the same day. 

15 cm double bristled distemper brushes shall be used. After each days work, brushes shall 
be thoroughly washed in hot water with soap solution and hung down to dry. Old brushes, 
which are dirty and caked with distemper, shall not be used on the work. 

6.0 WATER PROOF CEMENT PAINT 

6.1 Preparation of Surfaces 

The surfaces shall be thoroughly wetted with clean water before the water proof cement 
paint is applied. 

6.2 Preparation of Paint 

Portland cement paints are made readily by adding paint powder to water and stirring to 
obtain a thick paste which shall then be diluted to a brushable consistency. Generally equal 
volumes of paint powder and water make a satisfactory paint. In all cases the manufacturer’s 
instructions shall be followed. The paint shall be mixed in such quantities as can be used up 
within an hour of mixing as otherwise the mixture will set and thicken, affecting flow and 
finish. 

The lids of cement paint drums shall be kept tightly closed when not in use, as by exposure 
to atmosphere the cement paint rapidly becomes air set due to its hydroscopic qualities. 

6.3 Application of Paint 

No painting shall be done when the paint is likely to be exposed to a temperature of below 
7˚C within 48 hours after application. 

When weather conditions are such as to cause the paint to dry rapidly, work shall be carried 
out in the shed as far as possible. This helps the proper hardening of the paint film by 
keeping the surface moist for a longer period. 
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To maintain a uniform mixture and to prevent segregation the paint shall be stirred frequently 
in the bucket. For undecorated surfaces, the surface shall be treated with minimum two 
coats of water-proof cement paint. Not less than 24 hours shall be allowed between two 
coats and the second or subsequent coat shall not be started until the preceding coat has 
become sufficiently hard to resist marking by the brush being used. In hot dry weather the 
preceding coat shall be slightly moistened before applying the subsequent coat. 

The finished surface shall be even and uniform in shade without patches, brush marks, paint 
drops, etc. 

Cement paints shall be applied with a brush with relatively short stiff hog or fibre bristles. 
The paint shall be brushed in uniform thickness and shall be free of excessively heavy brush 
marks. The laps shall be well brushed out. 

6.4 Curing 

Painted surfaces shall be sprinkled with water two or three times a day. This shall be done 
between coats and for at least three days following the final coat. The curing shall be started 
as soon as the paint has hardened so as not to be damaged by the sprinkling of water say 
about 12 hours after its application. 

6.5 Rate 

The rate shall include the cost of all labour, materials, equipments, scaffolding necessary in 
all the above operations (including priming coat) as described above. 

7.0 PAINTING WOOD AND METAL SURFACES 

7.1 General Requirement 

The materials required for the execution of painting work shall be obtained directly from 
approved manufacturers and brought to the site in maker’s drums, with seals unbroken. All 
paints shall conform to relevant Indian Standards as mentioned under sub-head “Material”. 

All materials not in actual use shall be kept properly protected. Lids of containers shall be 
kept closed and surface of paint in open or partially open containers covered with a thin 
layer of turpentine to prevent formation of skin. Materials which have become stale or fat 
due to improper and long storage shall not be used. The paint shall be stirred thoroughly in 
its container before pouring into small containers. While applying also, the paint shall be 
continuously stirred in the smaller container. No left over paint shall be put back into stock 
tins. When not in use, the containers shall be kept properly closed. 

If for any reason thinning is necessary, in case of ready mixed paint, the brand of thinner 
recommended by manufacturer shall be used. 

Painting except the priming coat shall generally be taken in hand after all other construction 
work is practically finished. The rooms shall be thoroughly swept out and the entire building 
cleaned up at least one day in advance of the paint work being started. The surface to be 
painted shall be thoroughly cleaned and dusted. All rust, dirt scales, smoke and grease shall 
be thoroughly removed before painting is started. 

No painting on exterior or other exposed parts of the work shall be carried out in wet, humid 
or otherwise unfavourable weather and all the surfaces must be thoroughly dry before 
painting work is started. 

7.2 Brushing of Paint 

The brushing operations are to be adjusted to the spreading capacity advised by the 
manufacturers of the particular paint. The painting shall be applied evenly and smoothly by 
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means of crossing and laying off, the later in the direction of the grain of wood. The crossing 
and laying off consists of covering the area over with paint, brushing the surface hard for 
the first time over and then brushing alternatively in the opposite directions two or three 
times and then finally brushing lightly in a direction at right angles to the same. In this 
process, no brush marks shall be left after the laying off is finished. The full process of 
crossing and laying off will constitute one coat. 

During painting, every time after the paint has been worked out of the brush bristles or after 
the brush has been unloaded, the bristles of the brush, (which are drawn together due to 
the high surface tension) shall be opened up by striking the brush against a portion of the 
unpainted surface with the end of the bristles held at right angles to the surface, so that 
bristles thereafter will collect the correct amount of paint when dipped again into the paint 
container. 

7.3 Spraying 

Where so stipulated, the painting shall be done with spray. Spray machine used may be (a) 
high pressure (small air aperture) type or (b) a low pressure (large air gap) type, depending 
on the nature and location of work to be carried out. Skilled and experienced workmen shall 
be employed for this class of work. Paints used shall be brought to the requisite consistency 
by adding a suitable thinner. 

Spraying should be done only when dry conditions prevail. During spraying the spray gun 
shall be held perpendicular to the surface to be coated and shall be passed over the surface 
in a uniform sweeping motion. Different air pressures and fan adjustment shall be tried so 
as to obtain the best application with the minimum wastage of paint. The air pressure shall 
not be kept too high as otherwise the paint will clog up and will be wasted. 

Spots that are inaccessible to the spray pattern shall be touched up by brush after spraying. 

At the end of the job, the spray-gun shall be cleaned thoroughly so as to be free from dirt. 
Incorrect adjustments shall be set right, as otherwise they will result in variable spray 
patterns, runs, sags and uneven coats. 

Each coat shall be allowed to dry completely and lightly rubbed with very fine grade of sand 
paper and loose particles brushed off before next coat is applied. Each coat shall vary 
slightly in shade and shall be got approved ‘from the Engineer-in-charge   of   before next 
coat is started. 

Each coat except the last coat shall be lightly rubbed down with sand paper or fine pumice 
stone and cleaned off dust before the next coat is applied. 

No hair marks from the brush or clogging of paint puddles in the corner panels, angles of 
moulding, etc. shall be left on the works. In painting doors and windows, the putty round the 
glass panes shall also be painted but care shall be taken to see that no paint stains etc. are 
left on the glass. Tops of shutters and surfaces in similar hidden locations shall not be left 
out in painting. 

In painting steel work, special care shall be taken while painting over bolts, nuts, rivets, 
overlaps etc. 

The additional specifications for primer and other coats of paints shall be according to the 
detailed specifications under the respective headings. 

7.4 Brushes and containers 

After work, the brushes shall be completely cleaned off paint and linseed oil by rinsing with 
turpentine. After cleaning, the brushes are wrapped in heavy paper or water proof paper for 
storage. It is to be used the next day it shall be hung in a thinner or linseed oil in a container. 



 

80  
 
 

On no account shall brushes to be made to stand on bristles. A brush in which paint has 
dried up is ruined and shall on no account be used for painting work. 

The containers, when not in use, shall be kept closed and free from air so that paint does 
not thicken and also shall be kept guarded from dust. When the paint has been used, the 
containers shall be washed with turpentine and wiped dry with soft clean cloth, before they 
can be used again. 

7.5 Wood and wood Based Materials 

7.5.1 Preparation of Surface 

All wood works shall be dry and free from any foreign matter, incidental to building operation. 
Nails shall be punched well below the surface to provide a firm key for stopping.   Moulding 
shall be carefully smoothened with abrasive paper and projecting fibres shall be removed. 
Flat portions shall be smoothened off with abrasive paper used across the grain prior to 
painting. Any knots, resinous, streaks or bluish sap wood that are large not enough to justify 
cutting out shall be treated with two coats of pure shellac knotting, applied thinly and 
extended about 25 mm beyond the actual area requiring treatment. 

7.5.2 Plywood and Block Board: This shall be treated as for solid wood, described above.  

7.5.3 Hard Boards The surface shall be dusted off and painted with a coat of plastic emulsion 
paint thinned with water or with a coat of shellac varnish as specified. The surface shall then 
be rubbed down with fine grade abrasive paper and followed with required under coating 
and finishing coat as for solid wood. 

7.5.4 Particle Board: The surface shall be filled with thin brushable filler and finished as for solid 
wood. 

7.5.5 Insulation Boards: Two thin coats of water based paints shall be applied by spraying. 

7.6 Priming Coat: The dirt or any other extraneous material shall be removed from the surface 
to be painted. In case he surface is already finished with printer coat but unsatisfactory, it 
shall be rubbed down to bare wood and surface reprimed. Primer shall be applied by 
brushing. 

7.7 Application for transparent wood filler: The filler shall be applied with brush or rag in such a 
way that it fills up all the pores and indentations and levels up the surface. It shall be allowed 
to dry for 24 hours and it shall then be cut and rubbed with emery paper so that the surface 
of the wood is laid bare, with, the filler only in the pores and crevices of the wood. 

7.8 Stopping: All holes, cracks, crevices, etc. shall be stopped carefully to true and level surface 
with putty before the main undercoat is applied and after the application of the priming coat, 
stopping shall be prepared as below:  

Bees wax, resin and lac (orange in colour) in the proportion of 1: 1: 16 by weight shall be 
melted down together in a suitable pot using slow heat, the mix being kept well stirred. 
Colouring materials to produce the required shade shall be added into molten mixture and 
stirred. Stopping shall on cooling be rolled into stick forms for use. 

7.9 Application of Paints: This shall conform to specifications under Para 7.1 

7.10 Applying wood preservatives: 

The preservatives of specified quality shall be applied in two coats. On new wood work, it 
shall be applied liberally with a stout brush and not doubled with rags or cotton waste, The 
first coat shall be allowed at least 24 hours to soak in before the second coat is applied. The 
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excess of preservative which does not soak into the wood shall be wiped off with a clean 
dry piece of cloth. 

 

8.0 WHITE WASHING 

8.1 General 

The item refers to white-washing over old and new concrete, stone masonry brick plastered 
surfaces and asbestos cement sheets. 

White wash shall be prepared from fresh burnt white stone lime or shell lime. This lime shall 
be of class C type as per IS: 712. Surkhi lime or lime of equivalent quality may be used. The 
lime shall be dissolved in a tub with sufficient quality of water (about 4.5 litres/Kg. of lime) 
and the whole shall be thoroughly mixed and stirred until it attains the consistency of thin 
cream. The white wash shall be taken out in small quantities and strained through a clear 
course cloth. Alternatively whiting for paints and putty as per IS: 63 may also be used. Clean 
gum dissolved in hot water shall then be added in suitable proportion of 2 gm of gum Arabic 
to a litre of lime or whiting to prevent the white- wash coming off easily when rubbed. Rice 
may be used instead of gum. 

8.2 Scaffolding 

This may be double or single according to requirements. If ladders are used, pieces of old 
gunny bags or cloth rags shall be tied on their tops to avoid damage or scratches to the wall. 
Proper stage scaffolding shall be created when white-washing ceiling. The contractor shall 
be responsible for accidents if any taken place. 

8.3 Preparation of Surface 

The surface shall be prepared by removing all mortar dropping and foreign matter and 
thoroughly cleaned with wire or fibre brush or other means as may be ordered by the 
Engineer to produce an approved clean and even surface. All loose pieces and the scales 
shall be scraped off and holes stopped with mortar. In case where the surface  have been 
previously coloured-washed, the old colour wash must be entirely removed before the white-
wash is applied. In the case of surface which have once been white-washed, the old loose 
white-wash shall be broomed down. In case, the loose white-wash cannot be removed by 
brooming, the Engineer of may order scraping of the surface. 

After cleaning the surface as specified above, the unwanted nails shall be removed and all 
nail holes, cracks and crevices stopped with mortar similar in composition to the surface to 
be stopped. The mortar should be cured. 

8.4 Application of white-wash 

On the surface so prepared, the white-wash shall be laid. Each coat shall be laid on with a 
brush. The first stroke of the brush shall be from the top downwards, another from bottom 
upwards over the first stroke, and similarly, one stroke from the right and another from the 
left over the first brush before it dries. This will form one coat. Each coat must be allowed to 
dry and shall be subject to inspection before the next coat is applied. When dry, the surface 
shall show no signs of cracking. It shall present a smooth and uniform finish free from brush 
marks and it should not come off easily when rubbed with a finger. 

No portion in the surface shall be left out initially, to be patched up later on. 

For new work, the white washed surface shall present a smooth and uniform finish. 
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For old work, patches and repairs shall be white washed first. Thereafter, the whole surface 
shall be white washed with the required number of coats. 

Doors, windows, floors and other articles of furniture, etc., shall be protected from being 
splashed upon. Splashing and droppings, if any, shall be removed and the surfaces cleaned. 

Preparing  the surface for white wash including the scaffolding. 

Applying the white wash in required number of coats as specified above and prior white 
washing of repaired patched. 

9.0 PLASTIC EMULSION PAINTING ON WALL & CEILING 

9.1 General 

Plastic emulsion paints are not suitable for application on external wood and iron surfaces 
and surfaces which are liable to heavy condensation and are to be used generally on 
masonry or plastered surfaces.  Suitable primer as per manufacturer shall be provided. 

9.2 Paint 

Plastic emulsion paint of approved brand and manufacture and of the required shade shall 
be used. 

9.3 Preparation of Surface 

The surface shall be thoroughly cleaned of dust, old white or colour wash by washing and 
scrubbing.  The surface shall then be allowed to dry for at least 48 hours.  It shall then be 
sand papered to give a smooth and even surface. Any unevenness shall be made good by 
applying putty, made of plaster of paris mixed with water on the entire surface including 
filling up the undulation and then sand papering the same after it is dry. 

9.4 Application: The number of coats shall be as stipulated in the item.  The paint will be applied 
in the usual manner with brush or roller. 

The paint dries by evaporation of the water content and as soon as the water has evaporated 
the film gets hard and the next coat can be applied.  The time of drying varies from one hour 
on absorbent surfaces to 2 to 3 hours on non-absorbent surfaces. 

The thinning of emulsion is to be done with water and not with turpentine. 

Thinning with water will be particularly required for the undercoat which is applied on the 
absorbent surface.  The quantity of thinner to be added shall be as per manufacturer’s 
instructions. 

The surface on finishing shall present a flat velvety smooth finish.  If necessary more coats 
will be applied till the surface presents a uniform appearance. 

9.5 Precautions 

Old brushes if they are to be used with emulsion paints, should be completely dried of 
turpentine or oil paints by washing in warm soap water. 

Brushes should be quickly washed in water immediately after use and kept immersed in 
water during break periods to prevent the paint from hardening on the brush. 

In the preparation of walls for plastic emulsion painting, no oil base putties shall be used in 
filling cracks, holes etc. 

Splashes on floors etc. shall be cleaned out without delay as they will be difficult to remove 
after hardening. 
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Washing of surfaces treated with emulsion paints shall not be done within 3 to 4 weeks of 
application. 

9.6 Other Details: These shall be as per specification for “Painting” as far as they are applicable. 

10.0 SYNTHETIC PLASTERING IN PLAIN / STONE OR METALLIC FINISH 

10.1 General 

Synthetic plaster reinforced by using  fibres and shall be based on chemicals having acid 
and alkally resistant properties. It can be applied to any hard, plain surface both internally 
and externally.  It does not require any further application or treatment once it is applied on 
the surface. 

Synthetic Plaster is available in ready-mixed form in any desired  colour and can be applied 
by using a trowel. The synthetic plaster avoids cracks formation as well as it provides a 
waterproofing coating on the surface treated. 

10.2 Base Coat 

An average 20mm thick cement plaster shall be provided as rendering coat which shall be 
roughened lightly with wire brush so as to form very mild keys on the rendered surface. 

The surface shall be allowed for curing for a period of minimum 14 days before the 
application of synthetic plaster. 

10.3 Applications 

Synthetic plaster is applied in three coats: 

One coat of plaster by trowel and ; Subsequent two coats of chemical overcoat by brush in 
approved colour and finished as specified (plain/stone or metallic). 

10.5 Other Details 

The synthetic plaster treatment shall be executed through an approved agency and written 
performance guarantee shall be submitted by the Contractor for a minimum period of Ten 
years through the agency.  The contractor and the agency shall be jointly responsible for 
the performance of the treated surface until the expiry of the guarantee period. 

11.0 ACRYLIC PAINTING TO EXTERNAL SURFACES 

Acrylic weather shield paint of approved brand shall be applied over plastered surfaces as 
directed by the Engineer. 

Other specifications including preparation of surfaces, application of paint etc. shall conform 
to section 6.3 above and as directed by Engineer-In-Charge  . The priming coat, anti-fungal 
treatment, preparation of paint etc. shall be carried out as per manufacturer’s specification 
/ as directed by Engineer-In-Charge  . 

WAX POLISHING 

Wax  polish  shall either be prepared on site or obtained ready  made  from market.   Polish 
made on the site shall be prepared from a mixture of  pure bees wax, linseed oil, turpentine 
oil and varnish in the ratio of 2:1 1/2:1 1/2  by  weight.  The bees wax and the boiled linseed 
oil shall  be  heated over a slow fire when the wax is completely dissolved the mixture shall  
be cooled till it is just warm, and turpentine oil and varnish added to it  in the required 
proportions and the entire mixture is well stirred. 

Surface  shall be prepared as described under French spirit  Polish  except that  the  final  
rubbing  shall be done with sand  paper  which  has  been slightly moistured with linseed oil.  



 

84  
 
 

Mixture of polish shall be applied evenly with a clean cloth pad in such  a way that no blank 
patches are left and rubbed continuously for half an hour.  When  the surface is quite dry a 
second coat shall be applied in  the  same manner,  and  rubbed continuously for half an 
hour or until the  surface  is dry.   Final coat shall then be applied and rubbed for 2 hours or  
more  if necessary, until the surface has assumed an uniform Gloss and is quite  dry showing 
no sign of stickiness when touched.  Gloss of the polish depends on the amount of rubbing, 
therefore rubbing must be continuous and with uniform pressure and frequent change in 
direction. 

VARNISHING 

Surface  shall  be  prepared  as described  above.   After  preparation  of surface,  two  
coats  of  clean boiled linseed  oil  shall  be  applied  at sufficient interval of time.  After the 
linseed oil has dried two coats  of varnish obtained from approved manufacturer shall be 
applied at  sufficient interval  of time.  If the surface fails to produce the required gloss  an 
additional coat shall be applied without any extra cost. 

OIL EMULSION (OIL BOUND) DISTEMPERING 

MATERIALS 

Oil bound distemper of approved brand and manufacture conforming to  latest edition  of  
IS:428 shall be used.  The primer shall be  cement  primer  or distemper  primer  of same 
brand and  manufacturer  preferably.   Distemper shall  be  diluted  with  water or any other  
prescribed  thinner  as  per manufacturer's  instruction.  Distemper is to be prepared for the  
quantity which can be consumed for the day's work. 

PREPARATION OF SURFACE 

The  surface shall be thoroughly cleaned of dust, old white or colour  wash by washing and 
scrubbing.  The surface shall then be allowed to dry for  at least  48 hours.  It shall then be 
sand papered to give a smooth  and  even surface.   Any  unevenness shall be made good 
by applying  putty,  made  of plaster  of paris mixed with water on the entire surface including  
filling up the undulation and then sand papering the same after it is dry. 

Pitting in plaster shall be made good with plaster of paris mixed with  the colour to be used.  
The surface shall then be rubbed down again with a fine sand paper and made smooth.  A 
coat of the distemper shall be applied  over the patches.  The patched surface shall be 
allowed to dry thoroughly before the regular coat of distemper is applied. 

Application 

The  priming  coat  shall be with distemper primer  or  cement  primer,  as required. 

Distemper Coat 

After the primer coat has dried for at least 48 hours, the surface shall be lightly sand papered 
to make it smooth for receiving the distemper,  taking care not to rub out the priming coat.  
All loose particles shall be  dusted off rubbing.  One coat of distemper properly diluted with 
thinner (water or other  liquid  as  stipulated by the manufacturer)  shall  be  applied  with 
brushes  in horizontal strokes followed immediately by vertical ones  which together 
constitute one coat. 

The  subsequent coats shall be applied in the same way.  Two or more  coats of  distemper 
as are found necessary shall be applied over the primer  coat to obtain an even shade. 

A  time interval of at least 24 hours shall be allowed between  consecutive coats to permit 
of the proper drying of the preceding coat. 
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15  cm  double bristled distemper brushes shall be used.  After  each  days work, brushes 
shall be thoroughly washed in hot water with soap solution and hung  down  to dry.  Old 
brushes which are dirty and caked  with  distemper shall not be used on the work. 

The   specifications  in  respect  of  scaffolding,  protective   measures, measurements etc 
shall be as described under dry distempering. 

 

PAINTING OIL/ENAMEL/ACRYLIC EMULSION ETC 

Ready mixed oil paint, acrylic emulsion paint, ready mixed synthetic  enamel paint, 
Aluminium paint, etc shall be brought in original containers and  in sealed tins.  If for any 
reason thinner is necessary the brand and quantity of  thinner  recommended  by  the 
manufacturer  or  as  instructed  by  the Employer/Architects shall be used. 

The  surface  shall be prepared as specified above and a coat  of  approved primer  shall  
be applied.  After 24 hours drying,  approved  of  specified quality  paint shall be applied 
evenly and smoothly .  If required a  filler putty  coating  may  be given to give smooth finish.  
Each  coat  shall  be allowed to dry cut thoroughly and then lightly rubbed down with sand  
paper and  cleaned  of dust before, the next coat is applied.   Number  of  coats shall be as 
specified in the item and if however the finish of the surface is not uniform additional coats 
as required shall be applied to get good and  uniform  finish at no extra cost.  After 
completion no hair marks from  the brush  or  clogging  of paint puddles in the corners  of  
panel  angles  of mouldings shall be left on the work.  The glass panes floor etc., shall  be 
cleaned of stains. 

When  the final coat is applied, if directed, the surface shall  be  rolled with a roller or if 
directed it shall be supplied with a stippling brush. 

MELAMINE FINISHIES 

Apcolite Natural Wood finish clear glossy is a premium quality  melaminised coating 
specially formulated as a protective and decorative finishing clear coating for wood. 

TECHNICAL DATA 

Method  of  Application:   Brushing   at 25.30 seconds by   Ford Cup B4 at 30 Degree C 

                                       :    Spraying at 20.25 seconds  by  Ford Cup at 30 degree C 

Thinner recommended   :   Brushing - Thinner 106 

                           Spraying - Thinner 124 

Thinner intake                :   20.25% by volume 

Mixing ratio                    :   Base to hardener in 10.1 by volume 

Drying Time             :   8 hours 

                           Surface dry - less than 30  minutes Hard dry 16.20 hours 

                           Recoating period - Overnight. 

Finish                   :   25  microns  film   thickness  smooth glossy 

Flash  point             :   Above 14 degree C (57  degree F) 

Sand  the  surface  along  the grains with Emery paper  No.180  or  with  a suitable grade 
sand paper.  Brush the surface free of loose dust.  Fill the wood  using Apcolite Wood Filler.  
Remove excess filler  immediately  after applications.   Allow 2.3 hours of drying, before 
sanding with Emery  Paper No.240 or 280.  If desired, apply Apcolite Natural Wood Finish 
upto 20%  by volume and apply by spraying after Sealer Coat.  In application by  ragging 
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allow  a  drying time of 5.10 minutes in between coats  and  30.60  minutes before  
overcoating  with finish coats.  Apply a coat of  Apcolite  Natural Wood  Finish Clear Sealer, 
After overnight drying, smooth sand  with  Emery Paper  No.320  and  wipe the surface free 
of loose  dust.   Apply  Apcolite Natural Wood Finish Clear Glossy as follows.  Ensure that 
the surface to be coated is free from loose matter. 

Apcolite  Natural  Wood  Finish  Clear Glossy is  a  two  component  system consisting of 
base and hardener.  These should be mixed in the  recommended ratio.  The two 
components should be mixed in a glass, plastic or enamelled container.   Allow  the mixture 
to stand for 30 minutes and then  apply  by brushing  or  spraying  using  the  recommended  
thinner  for  consistency adjustment.   The  mixture  of base and hardener should be  used  
within  8 hours.  To enhance gloss and decorative value Apcolite Natural Wood Finish Clear  
Glossy can be buffed using suitable buffing mops but only after  48 hours of application. 

MATT 

Apcolite  Natural  Wood  finish clear glossy or approved  equivalent  is  a premium  quality 
melaminised coating specially formulated as  a  protective and decorative finishing clear 
coating for wood. 

TECHNICAL DATA 

Method  of Application    :  Brushing at 25.30  seconds  by Ford Cup B4 at 30 Degree C 

                             :   Spraying at 20.25 seconds  by Ford Cup at 30 degree C 

Thinner recommended   :  Brushing - Thinner 106 

                                  Spraying - Thinner 124 

Thinner intake              :  20.25% by volume 

Mixing ratio                :  Base to hardener in 10.1 by volume 

Drying Time                :  8 hours 

                                 Surface dry - less than 30 minutes Hard dry 16.20 hours 

                                 Recoating period - Overnight. 

Finish                      :  25  microns film thickness smooth glossy 

Flash  point                :  Above 14 degree C (57  degree F) 

Sand  the  surface  along  the grains with Emery paper  No.180  or  with  a suitable grade 
sand paper.  Brush the surface free of loose dust.  Fill the wood  using  Apcolite Wood Filler 
or approved  equivalent.   Remove  excess filler  immediately after applications.  Allow 2.3 
hours of drying,  before sanding with Emery Paper No.240 or 280.  If desired, apply Apcolite 
Natural Wood Finish or approved equivalent upto 20% by volume and apply by spraying 
after  Sealer Coat.  In application by ragging allow a drying time of  5.10 minutes  in between 
coats and 30.60 minutes before over-coating with  finish coats.   Apply  a  coat of Apcolite 
Natural Wood  Finish  Clear  Sealer  or approved  equivalent. After overnight drying, smooth 
sand with Emery  Paper No.320  and  wipe the surface free of loose dust.  Apply  Apcolite  
Natural Wood  Finish Clear Glossy or approved equivalent as follows.   Ensure  that the  
surface to be coated is free from loose mater. Apcolite Natural  Wood Finish  Clear  Glossy  
is a two component system  consisting  of  base  and hardener.   These  should  be  mixed 
in the  recommended  ratio.   The  two components  should  be mixed in a glass, plastic  or  
enamelled  container.  Allow  the  mixture to stand for 30 minutes and then apply by  brushing  
or spraying  using the recommended thinner for consistency  adjustment.   The mixture of 
base and hardener should be used within 8 hours.  
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H. CEMENT CONCRETE PAVEMENTS 
        
SPECIFICATIONS FOR ROAD WORKS 

1.0 SCOPE 

1.1 These specifications cover the work of the construction of roads including clearing and 
grubbing (if required), setting out, embankment / excavation, preparation of sub-grade, 
laying of sub-base, base, dense bituminous macadam topped by bituminous concrete. The 
work also involves construction of shoulders, roadside drains medians and all other related 
works. 

1.2 The Contractor shall clear the area (if required) set out the works, provide all the materials, 
transportation including all leads and lifts, labour, equipment, supervision, and all other 
incidental temporary and ancillary works required to complete the construction described in 
the preceding paragraph. 

2.0 CODES AND SPECIFICATIONS 

The roadwork shall be done as per  “Specifications for road and bridge works” published by 
the Indian Roads Congress on behalf of the Govt. of India, Ministry of Road Transport & 
Highways (MoRTH) and the various Indian Standards mentioned in the body of these 
specifications. The following are extracted out of MoRTH specifications. 

3.0 SETTING OUT 

3.1 The Contractor shall establish working Bench Marks tied with the Reference Bench Mark in 
the area soon after taking possession of the site. The Reference Bench Mark for the area 
shall be as indicated in the Contract Documents and the values of the same shall be 
obtained ‘by the Contractor from the Engineer. The working Bench Marks shall be at the 
rate of four per km and also at or near all drainage structures, over-bridges and 
underpasses. The working Bench Marks/levels should be got approved from the Engineer. 
Checks must be made on these Bench Marks once every month and adjustments, if any, 
got agreed with the Engineer and recorded. An up-to-date record of all Bench Marks 
including approved adjustments, if any, shall be maintained by the Contractor and also a 
copy supplied to the Engineer for his record. 

3.2 The lines and levels of formation, side slopes, drainage works, carriageways and shoulders 
shall be carefully set out and frequently checked, care being taken to ensure that correct 
gradients and cross-sections are obtained everywhere. 

3.3. On construction reaching the formation level stage, the centre line shall again be set out by 
the Contractor and when approved by the Engineer   , shall be accurately referenced in a 
manner satisfactory to the Engineer by marker pegs set at the outer limits of the formation. 

3.4. No reference peg or marker shall be moved or withdrawn without the approval of the 
Engineer and no earthwork or structural work shall be commenced until the centre line has 
been referenced. 

3.5. The Contractor will be sole responsible party for safeguarding all survey monuments, 
benchmarks, beacons, etc. The Engineer will provide the Contractor with the data necessary 
for setting out of the centre line. All dimensions and levels shown on the drawings or 
mentioned in documents forming part of or issued under the Contract shall be verified by 
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the Contractor on the site and he shall immediately inform the Engineer of any apparent 
errors   or discrepancies in such dimensions or levels. The Contractor shall, in connection 
with the staking out of the centre line, survey the terrain along the road and shall submit to 
the Engineer for his approval, a profile along the road centre line and cross-sections at 
intervals as required by the Engineer. 

Suitable references for the transverse grid lines should be left in the form of embedded 
bricks on either ends or by other means so that it is possible to locate the grid points for 
level measurements after each successive course is laid. 

For pavement courses laid only over widening portions, at least one line of levels shall be 
taken on each strip of widening, or more depending on the width of widening as decided by 
the Engineer in charge   . 

Notwithstanding the above, the measurements may be taken at closer intervals also, if so 
desired by the Engineer, the need for which may arise particularly in the case of estimation 
of the volume of the material for profile corrective course (leveling course). The average 
thickness of the pavement course in any area shall be the arithmetic mean of the difference 
of levels before and after construction at all the grid points falling in that area, provided that 
the thickness of finished work shall be limited to those shown on the drawings or approved 
by the Engineer in writing. 

As supplement to level measurements, the Engineer shall have the 3 ption to take 
cores/make holes to check the depth of construction. The holes made and the portions cut 
for taking cores shall be made good by the Contractor by laying fresh mix/material including 
compacting as required at no extra cost immediately after the measurements are recorded. 

3.6 The lump sum rate quoted by the Contractor shall, unless otherwise specified, also include 
compliance with/supply of the following: 

(i) General works such as setting out, clearance of site before setting out and clearance 
of works after completion; 

(ii) A detailed programme for the construction and completion of the work (using 
CPM/PERT techniques) giving, in addition to construction activities, detailed network 
activities for the submission and approval of materials, procurement of critical 
materials and equipment, fabrication of special products/equipment and their 
installation and testing, and for all activities of the Employer that are likely to affect 
the progress of work, etc., including updating of all such activities on the basis of the 
decisions taken at the periodic site review meetings or as directed by the Engineer; 

(iii) Samples of various-materials proposed to be used on the Work for conducting all 
tests thereon as required as per the provisions of the Contract; 

(iv) Testing of various materials including soil / coarse and fine aggregates /  cement, 
design of concrete mixes and all testing for the same, drilling of cores from finished 
work and testing the same and all other work tests as required under these 
Specifications and furnishing lest reports/certificates; 

(v) Inspection Reports in respect various items of work as per the relevant 
Specifications; 

(vi) Any other data, which may be required as per these. Specifications or the Conditions 
of Contract or any other annexure / schedules forming pan of the Contract; 

(vii) Any other item of work which is not specifically provided in the Bill of Quantities but 
which is necessary for complying with the provisions of the Contract; 

(viii) All temporary works 
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(ix) Establishing and running a laboratory with facilities for testing for various items of 
works as specified hereafter. 

(x) Cost of in-built provisions for Quality Assurance: 

(xi) Cost of safeguarding the environment; and 

(xii) Cost of providing “as-built drawings” in original and two sets of prints. 

4.0 EXCAVATION FOR ROADWAY AND DRAINS 

4.1 Scope 

This work shall consist of excavation, removal and satisfactory disposal of all materials 
necessary for the construction of roadway, side drains and waterways in accordance with 
requirements of these Specifications and the lines, grades and cross-sections shown in the 
drawings or as indicated by the Engineer. It shall include the hauling and stacking of or 
hauling to sites of embankment and sub-grade construction, suitable cut materials as 
required, as also the disposal of unsuitable cut materials in specified manner, trimming and 
finishing of the road to specified dimensions or as directed by the Engineer. 

4.2 Classification of Excavated Material 

The rate for excavation is for all soils and hence there will be no need for classification. 

4.3 Construction Operations 

4.3.1 Setting out: After the site has been cleared, the limits of excavation shall be set out true to 
lines, curves, slopes, grades and sections as shown on the drawings or as directed by the 
Engineer. The Contractor shall provide all labour, survey instruments and materials such as 
strings, pegs, nails, bamboos, stones, lime, mortar, concrete, etc., required in connection 
with the setting out of works and the establishment of bench marks. The Contractor shall be 
responsible for the maintenance of benchmarks and other marks and stakes as long as in 
the opinion of the Engineer, they are required for the work. 

4.3.2 Excavation - General: All excavations shall be carried out in conformity with the directions 
given herein under and in a manner approved by the Engineer. The work shall be so done 
that the suitable materials available from excavation are satisfactorily utilized as decided 
upon beforehand. 

While planning or executing excavations, the Contractor shall take all adequate precautions 
against soil erosion, water pollution etc., and take appropriate drainage measures to keep 
the site free of water. 

The excavations shall conform to the lines, grades, side slopes and levels shown on the 
drawings or as directed by the Engineer. The Contractor shall not excavate outside the limits 
of excavation. Subject to the permitted tolerances, any excess depth/ width excavated 
beyond the specified levels/dimensions on the drawings shall be made good at the cost of 
the Contractor with suitable material of characteristics similar to that removed and 
compacted to the requirements of Clause 6.0. 

All debris and loose material on the slopes of cuttings shall be removed. No backfilling shall 
be allowed to obtain required slopes excepting that when boulders or soft materials are 
encountered in cut slopes, these shall be excavated to approved depth on instructions of 
the Engineer and the resulting cavities filled with suitable material and thoroughly 
compacted in an approved manner. 

After excavation, the sides of excavated area shall be trimmed and the area contoured to 
minimise erosion and ponding, allowing for natural drainage to take place. If trees were 
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removed, new trees shall be planted, as directed by the Engineer. The cost of planting new 
trees shall be deemed to be incidental to the work. 

4.3.3 Methods, tools and equipment: Only such methods, tools and equipment as approved by 
the Engineer shall be adopted / used in the work. If so desired by the Engineer, the 
Contractor shall demonstrate the efficacy of the type of equipment to be used before the 
commencement of work. 

4.3.4 Marsh excavation (if encountered): The excavation of soils from marshes/ swamps shall be 
carried out as per the programme approved by the Engineer. 

Excavation of marshes shall begin at one end and proceed in one direction across the entire 
marsh immediately ahead of backfilling. The method and sequence of excavating and 
backfilling shall be such as to ensure, to the extent practicable, the complete removal or 
displacement of all muck from within the lateral limits called for on the drawings or as staked 
by the Engineer, and to the bottom of the marsh, firm support or levels indicated. 

4.3.5 Excavation for surface/sub-surface drains: Where the Contract provides for construction of 
surface/sub-surface drains, excavation for these shall be carried out in proper sequence 
with other works as approved by the Engineer. 

4.3.6 Slides: If slips, slides, over-breaks or subsidence occur in cuttings during the process of 
construction, they shall be removed at the cost of the Contractor as ordered by the Engineer. 
Adequate precautions shall be taken to ensure that during construction, the slopes are not 
rendered unstable or give rise to recurrent slides after construction. If finished slopes slide 
into the roadway subsequently, such slides shall be removed and paid for at the Contract 
rate for the class of excavation involved, provided the slides are not due to any negligence 
on the part of the Contractor. The classification of the debris material from the slips, slides 
etc. shall conform to its condition at the time of removal and payment made accordingly 
regardless of its condition earlier. 

4.3.7 Dewatering: If water is met with in the excavations due to springs, seepage, rain or other 
causes, it shall be removed by suitable diversions, pumping or bailing out and the excavation 
kept dry whenever so required or directed by the Engineer. Care shall be taken to discharge 
the drained water into suitable outlets as not to cause damage to the works, crops or any 
other property. Due to any negligence on the part of the Contractor, if any such damage is 
caused, it shall be the sole responsibility of the Contractor to repair/restore to the original 
condition at his own cost or compensate for the damage. 

4.3.8 Disposal of excavated materials: All the excavated materials shall be the property of the 
Employer. The material obtained from the excavation of roadway, shoulders, verges, drains, 
cross-drainage works etc., shall be used for filling up of (i) roadway embankment, (ii) the 
existing pits in the right-of-way and (iii) for landscaping of the road as directed by the 
Engineer, including leveling and spreading with all lifts and lead up to 3000 m and no extra 
payment shall be made for the same. 

Unsuitable and surplus material not intended for use within the lead specified above shall 
also, if necessary, be transported with all lifts and lead beyond initial 3000 m, disposed of 
or used as directed by the Engineer. 

4.4 Plying of Construction Traffic: Construction traffic shall not use the cut formation and finished 
sub-grade without the prior permission of the Engineer. Any damage arising out of such use 
shall be made good by the Contractor at his own expense. 

4.5 Preparation of Cut Formation: The cut formation, which serves as a sub-grade, shall be 
prepared to receive the sub-base/base course as directed by the Engineer. 
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Where the material in the sub-grade (that is within 500 mm from the lowest level of the 
pavement) has a density less than specified in Table 6-2, the same shall be loosened to a 
depth of 500 mm and compacted in layers in accordance with the requirements of Clause 
6.0. 

Any unsuitable material encountered in the sub-grade level shall be removed as directed by 
the Engineer and replaced with suitable material compacted in accordance with Clause 6.0. 

6.6 Finishing Operations 

Finishing operations shall include the work of properly shaping and dressing all excavated 
surfaces. 

When completed, no point on the slopes shall vary from the designated slopes by more than 
150 mm measured at right angles to the slope, except where excavation is in rock (hard or 
soft) where no point shall vary more than 300 mm from the designated slope. In no case 
shall any portion of the slope encroach on the roadway. 

The finished cut formation shall satisfy the surface tolerances described in Quality control 
of road works clause 900 of MoRTH specifications. 

5.0 EMBANKMENT CONSTRUCTION 

5.1 General 

5.1.1 Description: These Specifications shall apply to the construction of embankments including 
sub-grades, earthen shoulders and miscellaneous backfills with approved material obtained 
from roadway and drain excavation, borrow pits or other sources. All embankments, sub-
grades, earthen shoulders and miscellaneous backfills shall be constructed in accordance 
with the requirements of these Specifications and in conformity with the lines, grades, and 
cross-sections shown on the drawings or as directed by the Engineer. 

5.1.2 Materials and General Requirements 

51.3 Physical requirements: 

5.1.4 The materials used in embankments, sub-grades, earthen shoulders and miscellaneous 
backfills shall be soil, moorum, gravel, a mixture of these or any other material approved by 
the Engineer. Such materials shall be free of logs, stumps, roots, rubbish or any other 
ingredient likely to deteriorate or affect the stability of the embankment/ sub-grade. 

The following types of material shall be considered unsuitable for embankment: 

(a) Materials from swamps, marshes and bogs; 

(b) Peat, log, stump and perishable material; any soil that classifies as OL, OI, OH or Pt 
-in accordance with IS: 1498; 

(c) Materials susceptible to spontaneous combustion; 

(d) Materials in a frozen condition; 

(e) Clay having liquid limit exceeding 70 and plasticity index exceeding 45; and 

(f) Materials with salts resulting in leaching in the embankment. 

5.1.5 Expansive clay exhibiting marked swell and shrinkage properties (“free swelling index” 
exceeding 50 per cent when tested as per IS: 2720 - Part 40) shall not be used as a fill 
material. Where expansive clay with acceptable “free swelling index” value is used as a fill 
material, sub-grade and top 500 mm portion of the embankment just below sub-grade shall 
be non-expansive in nature. 
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5.1.6 Any fill material with a soluble sulphate content exceeding 1.9 grams of sulphate (expressed 
as SO3) per litre when tested in accordance with BS: 1377 Test 10, but using a 2:1 water-
soil ratio shall ‘not be deposited within 500 mm or other distance described in the Contract, 
of concrete, cement bound materials or other cementitious materials forming part of the 
Permanent Works. 

Materials with a total sulphate content (expressed as SO3) exceeding 0.5 per cent by mass, 
when tested in accordance with BS: 1377 Test 9 shall not be deposited within 500 mm, or 
other distances described in the Contract, of metallic items forming part of the Permanent 
Works. 

5.1.7 The size of the coarse material in the mixture of earth shall ordinarily not exceed 75 mm 
when being placed in the embankment and 50 mm when placed in the sub-grade. However, 
the Engineer may at his discretion permit the use of material coarser than this also if he is 
satisfied that the same will not present any difficulty as regards the placement of fill material 
and its compaction to the requirements of these Specifications. The maximum particle, size 
shall not be more than two-thirds of the compacted layer thickness. 

5.1.8 Ordinarily, only the materials satisfying the density requirements given in Table 6-1 shall be 
employed for the construction of the embankment and the sub-grade. 

TABLE 6.1.  DENSITY REQUIREMENTS OF EMBANKMENT AND SUB-GRADE MATERIALS 

S.No. Type of Work 
Maximum laboratory dry unit weight 
when tested as per IS: 2720 (Part 8) 
 

1. Embankments up to 3 metres 
 

Not less than 15.2 kN/cu.m. 

 height, not subjected to 
extensive flooding. 

 

2. Embankments exceeding 3 
metres 

Not less than 16.0 kN/cu. m. 

 height or embankments of any 
height 

 

 subject to long periods of 
inundation 

 

3. Sub-grade and earthen 
shoulders/ verges/ backfill 

Not less than 17.5 kN/cu. m. 

 

Notes:  (1)  This Table is not applicable for lightweight fill material e.g. cinder, fly ash etc. 

(2)  The Engineer may relax these requirements at his discretion taking into 
account the availability of materials for construction and other relevant factors. 

(3)  The material to be used in sub-grade should also satisfy design CBR at the 
dry unit weight applicable as per Table 6-2. 

6.0 General requirements 

6.1. The materials for embankment shall be obtained from approved sources with preference 
given to materials becoming available from nearby roadway excavation or any other 
excavation under the same Contract. 

The work shall be so planned and executed that the best available materials are saved for 
the sub-grade and the embankment portion just below the sub-grade. 
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6.2. Borrow materials: Where the materials are to be obtained from designated borrow areas, 
the location, size and shape of these areas shall be as indicated by the Engineer and the 
same shall not be opened without his written permission. Where specific borrow areas are 
not designated by the Employer/the Engineer, arrangement for locating the source of supply 
of material for embankment and sub-grade as well as compliance to environmental 
requirements in respect of excavation and borrow areas as stipulated, from time to time by 
the Ministry of Environment and Forests, Government of India and the local bodies, as 
applicable, shall be the sole responsibility of the Contractor. 

Haulage of material to embankments or other areas of fill shall proceed only when sufficient 
spreading and compaction plant is operating at the place of deposition. 

No excavated acceptable material other than surplus to requirements of the Contract shall 
be removed from the site. Should the Contractor be permitted to remove acceptable material 
from the site to suit his operational procedure, then he shall make good any consequent 
deficit of material arising there from. 

Where the excavation reveals a combination of acceptable and un-acceptable materials, 
the Contractor shall, unless otherwise agreed by the Engineer in charge   , carry out the 
excavation in such a manner that the acceptable materials are excavated separately for use 
in the permanent works without contamination by the unacceptable materials. The 
acceptable materials shall be stockpiled separately. 

The Contractor shall obtain representative samples from each of the identified borrow areas 
and have these tested at the site laboratory following a testing  programme  approved by 
the Engineer. It shall be ensured that the sub-grade material when compacted to the density 
requirements as in Table 6-2 shall yield the design CBR value of the sub-grade. 

TABLE 6-2.  COMPACTION REQUIREMENTS FOR EMBANKMENT AND SUB-GRADE 

Type of work/ material 
Relative compaction as percentage of 
max. laboratory dry density as per IS: 
2720 (Part 8) 

1. Sub-grade and earthen shoulders Not less than 97 

2. Embankment Not less than 95 

 

The Contractor shall at least 7 working days before commencement of compaction submit 
the following to the Engineer for approval: 

(i) The values of maximum dry density and optimum moisture content obtained in 
accordance with IS: 2720 (Part 7) or (Part 8), as the case may be, appropriate for 
each of the fill materials he intends to use. 

(ii) A graph of density plotted against moisture content from which each of the values in 
(i) above of maximum dry density and optimum moisture content were determined. 

(iii) The Dry density-moisture content -CBR relationships for light, intermediate and 
heavy compactive efforts (light corresponding to IS: 2720 (Part 7), heavy 
corresponding to IS: 2720 (Part 8) and intermediate in-between the two) for each of 
the fill materials he intends to use in the sub-grade. 

Once the above information has been approved by the Engineer, it shall form the basis for 
compaction. 

6.3 Construction Operation 
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6.3.1. Setting out: After the site has been cleared, the work shall be set out to Clause 5.3.1. The 
limits of embankment/sub-grade shall be marked by fixing batter pegs on both sides at 
regular intervals as guides before commencing the earthwork. The embankment/sub-grade 
shall be built sufficiently wider than the design dimension so that surplus material may be 
trimmed, ensuring that the remaining material is to the desired density and in position 
specified and conforms to the specified side slopes. 

6.3.2 Dewatering: If the foundation of the embankment is in an area with stagnant water, and in 
the opinion of the Engineer it is feasible to remove it, the same shall be removed by bailing 
out or pumping, as directed by the Engineer and the area of the embankment foundation 
shall be kept dry. Care shall be taken to discharge the drained water so as not to cause 
damage to the works, crops or any other property. Due to any negligence on the part of the 
Contractor, if any such damage is caused, it shall be the sole responsibility of the Contractor 
to repair/restore it to original condition or compensate the damage at his own cost. 

6.3.3 Compacting ground supporting embankment/sub-grade: Where necessary, the original 
ground shall be leveled to facilitate placement of first layer of embankment, scarified, mixed 
with water and then compacted by rolling so as to achieve minimum dry density as given in 
Table 6-2. 

In case where me difference between the sub-grade level (top of the sub-grade on which 
pavement rests) and ground level is less than 0.5 m and the ground does not have 97 per 
cent relative compaction with respect to the dry density as given in Table 6-2, the ground 
shall be loosened up to a level 0.5 m below the sub-grade level, watered and compacted in 
layers in accordance with Clauses 6.3.4 and 6.3.5 to not less than 97 per cent of dry density 
as given in Table 6-2. 

Where so directed by the Engineer, any unsuitable material occurring in the embankment 
foundation shall be removed and replaced by approved materials laid in layers to the 
required degree of compaction. 

Embankment or sub-grade work shall not proceed until the foundations for 
embankment/sub-grade have been inspected by the Engineer for satisfactory condition and 
approved. 

Any foundation treatment specified for embankments especially high embankments, resting 
on suspect foundations as revealed by borehole logs shall be carried out in a manner and 
to the depth as desired by the Engineer. Where the ground on which an embankment is to 
be built has any of the material types (a) to (f) in Clause 6.1.4 at least 500 mm of such 
material must be removed and replaced by acceptable fill material before embankment 
construction commences. 

6.3.4 Spreading material in layers and bringing to appropriate moisture content 

6.3.4.1 The embankment and sub-grade material shall be spread in layers of uniform thickness not 
exceeding 200 mm compacted thickness over the entire width of embankment by 
mechanical means, finished by a motor, grader and compacted as per Clause 6.3.5. The 
motor grader blade shall have hydraulic control suitable for initial adjustment and maintain 
the same so as to achieve the specific slope and grade. Successive layers shall not be 
placed until the layer under construction has been thoroughly compacted to the specified 
requirements as in Table 6-2 and got approved by the Engineer. Each compacted layer shall 
be finished parallel to the final cross-section of the embankment. 

6.3.4.2 Moisture content of the material shall be checked at the site of placement prior to 
commencement of compaction; if found to be out of agreed limits, the same shall be made 
good. Where water is required to be added in such constructions, water shall be sprinkled 
from a water tanker fitted with sprinkler capable of applying water uniformly with a 
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controllable rate of flow to variable widths of surface but without any flooding. The water 
shall be added uniformly and thoroughly mixed in soil by blading, discing or harrowing until 
a uniform moisture content is obtained throughout the depth of the layer. 

If the material delivered to the roadbed is too wet, it shall be dried, by aeration and exposure 
to the sun, till the moisture content is acceptable for compaction. Should circumstances 
arise, where owing to wet weather, the moisture content cannot be reduced to the required 
amount by the above procedure, compaction work shall be suspended. 

Moisture content of each layer of soil shall be checked in accordance with IS: 2720 (Part 2), 
and unless otherwise mentioned, shall be so adjusted, making due allowance for 
evaporation losses, that at the time of compaction it is in the range of 1 per cent above to 2 
per cent below the optimum moisture content determined in accordance with IS: 2720 (Part 
7) or IS: 2720 (Part 8) as the case may be. Expansive clays shall, however, be compacted 
at moisture content corresponding to the specified dry density, but on the wet side of the 
optimum moisture content obtained from the laboratory compaction curve. 

After adding the required amount of water, the soil shall be processed by means of graders, 
harrows, rotary mixers or as otherwise approved by the Engineer until the layer is uniformly 
wet. 

Clods or hard lumps of earth shall be broken to have a maximum size of 75 mm when being 
placed in the embankment and a maximum size of 50 mm when being placed in the sub-
grade. 

6.3.4.3 Embankment and other areas of fill shall, unless otherwise required in the Contract or 
permitted by the Engineer, be constructed evenly over their full width and their fullest 
possible extent and the Contractor shall control and direct construction plant and other 
vehicular traffic uniformly over them. Damage by construction plant and other vehicular 
traffic shall be made good by the Contractor with material having the same characteristics 
and strength as the material had before it was damaged. 

Embankments and other areas of unsupported fills shall not be constructed with steeper 
side slopes, or to greater widths than those shown in the Contract, except to permit 
adequate compaction at the edges before trimming back, or to obtain the final profile 
following any settlement of the fill and the underlying material. 

Whenever fill is to be deposited against the face of a natural slope, or sloping earthworks 
face including embankments, cuttings, other fills and excavations steeper than 1 vertical on 
4 horizontal, such faces shall be benched   immediately before placing the subsequent fill. 

All permanent faces of side slopes of embankments and other areas of fill formed shall, 
subsequent to any trimming operations, be reworked and sealed to the satisfaction of the 
Engineer by tracking a tracked vehicle, considered suitable by the Engineer, on the slope 
or any other method approved by the Engineer. 

6.3.5 Compaction 

Only the compaction equipment approved by the Engineer shall be employed to compact 
the different material types encountered during construction. Smooth wheeled, vibratory, 
pneumatic tyred rollers, etc. of suitable size and capacity as approved by the Engineer shall 
be used for the different types and grades of materials required to be compacted either 
individually or in suitable combinations. 

The compaction shall be done with the help of vibratory roller of 80 to 100 kN static weight 
with plain or pad foot drum or heavy pneumatic tyred roller of adequate capacity capable of 
achieving required compaction. 



 

96  
 
 

The Contractor shall demonstrate the efficacy of the equipment he intends to use by carrying 
out compaction trials. The procedure to be adopted for these site trials shall first be 
submitted to the Engineer for approval. 

Earthmoving plant shall not be accepted as compaction equipment nor shall the use of a 
lighter category of plant to provide any preliminary compaction to assist the use of heavier 
plant be taken into account. 

Each layer of the material shall be thoroughly compacted to the densities specified in Table 
6-2. Subsequent layers shall be placed only after the finished layer has been tested 
according to Section 900 of Quality Control of Road Works of MoRTH specifications and 
accepted by the Engineer. The Engineer may permit measurement of field dry density by a 
nuclear moisture/density gauge used in accordance with agreed procedure and the gauge 
is calibrated to provide results identical to that obtained from tests in accordance with IS: 
2720 (Part 28). A record of the same shall be maintained by the Contractor. 

When density measurements reveal any soft areas in the embankment /sub-grade/ earthen 
shoulders, further compaction shall be carried out as directed by the Engineer. If in spite of 
that the specified compaction is not achieved, the material in the soft areas shall be removed 
and replaced by approved material, compacted to the density requirements and satisfaction 
of the Engineer. 

6.3.6 Drainage 

The surface of the embankment/sub-grade at all times during construction shall be 
maintained at such a cross fall (not flatter than that required for effective drainage of an 
earthen surface) as will shed water and prevent ponding. 

6.3.7 Repairing of damages caused by rain/spillage of water 

The soil in the affected portion shall be removed in such areas as directed by the Engineer 
before next layer is laid and refilled in layers and compacted using appropriate mechanical 
means such as small vibratory roller, plate compactor or power rammer to achieve the 
required density . If the cut is not sufficiently wide for use of required mechanical means for 
compaction. the same shall be widened suitably to permit their use for proper compaction. 
Tests shall be carried out as directed by the Engineer to ascertain the density requirements 
of the repaired area. The work of repairing the damages including widening of the cut, if any, 
shall be carried out by the Contractor at his own cost, including the arranging of 
machinery/equipment for the purpose. 

6.3.8 Finishing operations 

Finishing operations shall include the work of shaping and dressing the 
shoulders/verge/roadbed and side slopes to conform to the alignment, levels, cross-sections 
and dimensions shown on the drawings or as directed by the Engineer subject to the surface 
tolerance as per Quality Control of Roadworks Section 900 of MoRTH Specifications.  Both 
the upper and lower ends of the side slopes shall be rounded off to improve appearance 
and to merge the embankment with the adjacent terrain. 

When earthwork operations have been substantially completed, the road area shall be 
cleared of all debris, and ugly scars in the construction area responsible for objectionable 
appearance eliminated. 

6.4 Construction of Embankment and Sub-grade under Special Condition 

6.4.1 Construction of embankment over ground incapable of supporting construction equipment 

Where embankment is to be constructed across ground which will not support the weight of 
repeated heavy loads of construction equipment, the first layer of the fill may be constructed 
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by placing successive loads of material in a uniformly distributed layer of a minimum 
thickness required to support the construction equipment as permitted by the Engineer. The 
Contractor, if so desired by him, may also use suitable geo-synthetic material to increase 
the bearing capacity of the foundation. This exception to normal procedure will not be 
permitted where, in the opinion of the Engineer, the embankments could be constructed in 
the approved manner over such ground by the use-of lighter or modified equipment after 
proper ditching and drainage have been provided. Where this exception is permitted, the 
selection of the material and the construction procedure to obtain an acceptable layer shall 
be the responsibility of the Contractor. The cost of providing suitable traffic conditions for 
construction equipment over any area of the Contract will be the responsibility of the 
Contractor and no extra payment will be made to him. The remainder of the embankment 
shall be constructed as specified in Clause 6.3. 

6.4.2 Embankment construction under water 

Where filling or backfilling is to be placed under water, only acceptable granular material or 
rock shall be used unless otherwise approved by the Engineer. Acceptable granular material 
shall consist of graded, hard durable particles with maximum particle size not exceeding 75 
mm. The material should be non-plastic having uniformity coefficient of not less than 10. 
The material placed in open water shall be deposited by end tipping without compaction. 

6.5 Surface Finish and Quality Control of Work 

The surface finish of construction of sub-grade shall conform to the requirements of Clause 
902 of as per Quality Control of Road works Section 900 of MoRTH specifications. Control 
on the quality of materials and works shall be exercised in accordance with Clause 903.of 
the same. 

6.6 Sub-grade Strength 

6.6.1 It shall be ensured prior to actual execution that the borrow area material to be used in the 
sub-grade satisfies the requirements of design CBR. 

6.6.2 Sub-grade shall be compacted and finished to the design strength consistent with other 
physical requirements. The actual laboratory CBR values of constructed sub-grade shall be 
determined on undisturbed samples cut out from the compacted sub-grade in CBR mould 
fitted with cutting shoe or on re-moulded samples, compacted to the field density at the field 
moisture content. 

7.0 SURFACE/SUB-SURFACE DRAINS 

7.1 Scope 

This work shall consist of constructing surface and/or sub-surface drains in accordance with 
the requirements of these Specifications and to the lines, grades, dimensions and other 
particulars shown on the drawings or as directed by the Engineer.  

Schedule of work shall be so arranged that the drains are completed in proper sequence 
with road works to ensure that no excavation of the completed road works is necessary 
subsequently or any damage is caused to these works due to lack of drainage. 

7.2 Surface Drains 

Surface drains shall be excavated to the specified lines, grades, levels and dimensions to 
the requirements of Clause 5. The excavated material shall be removed from the area 
adjoining the drains and if found suitable, utilised in embankment/sub-grade construction. 
All unsuitable material shall be disposed of as directed. 
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The excavated bed and sides of the drains shall be dressed to bring these in close 
conformity with the specified dimensions, levels and slopes. 

Where so indicated, drains shall be lined or turfed with suitable materials in accordance with 
details shown on the drawings. 

All works on drain construction shall be planned and executed in proper sequence with other 
works as approved by the Engineer, with a view to ensuring adequate drainage for the area 
and minimising erosion/ sedimentation. 

8.0 PREPARATION AND SURFACE TREATMENT OF FORMATION 

Preparation and surface treatment of the formation, that is top of the sub-grade, shall be 
carried out only after completion of any specified sub-grade drainage and unless otherwise 
agreed by the Engineer, immediately prior to laying the sub-base or the road base where 
no sub-base is required. The sequence of operations shall be as follows: 

(a) All surfaces below carriageway, lay-byes, footways and hard shoulders shall, after 
reinstatement of any soft areas to the required Specifications be well cleaned and 
freed of mud and slurry. 

(b) The surface shall be compacted by 4 passes of a smooth wheeled roller of 80 to 100 
kN weight after spraying requisite amount of water, if required, before the 
commencement of rolling. 

(c) The formation shall, wherever necessary, be regulated and trimmed to the 
requirements of Clause 6.3.8 with motor grader. 

(d) The trimmed formation shall be rolled by one pass of smooth wheeled roller of 80 to 
100 kN weight after spraying requisite amount of water, if required, before the 
commencement of rolling. 

Where the completed formation is not immediately covered with sub-base or road base 
material, its moisture content shall be maintained to prevent cracking in the formation by 
suitable measures as approved by the Engineer. The entire work of surface treatment of 
formation shall be deemed as incidental to the work of sub-base/base course to be provided 
on the sub-grade and as such no extra payment shall be made for the same. 

9.0 WORKS TO BE KEPT FREE OF WATER 

9.1 The Contractor shall arrange for the rapid dispersal of water collected/accumulated on the 
earthwork or completed formation during construction or on the existing roadway or which 
enters the earthwork or any other item of work from any source, and where practicable, the 
water shall be discharged into the permanent outfall of the drainage system. The 
arrangements shall be made in respect of all earth work including excavation for pipe 
trenches, foundations or cuttings. 

9.2. The Contractor shall provide, where, necessary, temporary water courses, ditches, drains, 
pumping or other means for maintaining the earthwork free from water. Such provisions 
shall include carrying out the work of forming the cut sections and embankments in such 
manner that their surfaces have at all times a sufficient minimum cross fall and, where 
practicable, a sufficient longitudinal gradient to enable them to shed water and prevent 
ponding. 

The works involved in keeping the earthwork or any other item of works free of water shall 
be deemed as incidental to the respective item of work and as such no separate payment 
shall be made for the same. 

10.0 GRANULAR SUB-BASE 
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10.1 Scope 

This work shall consist of laying and compacting well-graded material on prepared sub-
grade in accordance with the requirements of these Specifications. The material shall be 
laid in one or more layers as sub-base or lower sub-base and upper sub-base (termed as 
sub-base hereinafter) as necessary according to lines, grades and cross-sections shown on 
the drawings or as directed by the Engineer. 

10.2 Materials 

10.2.1 The material to be used for the work shall be natural sand, moorum, gravel, crushed stone, 
or combination thereof depending upon the grading required. Materials like crushed slag, 
crushed concrete, brick metal and kankar may be allowed only with the specific approval of 
the Engineer. 

The material shall be free from organic or other deleterious constituents and conform to one 
of the three gradings given in Table 10-1. 

While the gradings in Table 10-1 are in respect of close-graded granular sub-base materials, 
one each for maximum particle size of 75 mm, 53 mm and 26.5 mm, the corresponding 
gradings for the coarse-graded materials for each of the three maximum particle sizes are 
given at Table 10-2. 

The grading to be adopted for a project shall be as specified in the Contract. 

10.2.2 Physical requirements 

The material shall have a 10 per cent fines value of 50 kN or more (for sample in soaked 
condition) when tested in compliance with BS:812 (Pan 111). The water absorption value of 
the coarse aggregate shall be determined as per IS : 2386 (Pan 3); if this value is greater 
than 2 per cent, the soundness test shall be carried out on the material delivered to site as 
per IS : 3.83. For Grading II and III materials, the CBR shall be determined at the density 
and moisture content likely to be developed in equilibrium conditions which shall be taken 
as being the density relating to a uniform air voids content of 5 per cent. 

TABLE 10-1. GRADING FOR CLOSE-GRADED GRANULAR SUB-BASE MATERIALS 

IS Sieve Designation 

Per cent by weight passing the IS sieve 

Grading I Grading II Grading III 

75.0 mm 100 – – 

53.0 mm 80–100 100 – 

26.5 mm 55–90 70–100 100 

9.50 mm 35–65 50–80 65–95 

4.75 mm 25–55 40–65 50–80 

2.36 mm 20–40 30–50 40–65 

0.425 mm 10–25 15–25 20–35 

0.075 mm 3–10 3–10 3–10 

CBR Value (Minimum) 30 25 20 

 

TABLE 10.2. GRADING FOR COARSE GRADED GRANULAR SUB-BASE MATERIALS 
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IS Sieve Designation 

Per cent by weight passing the IS sieve 

Grading I Grading II Grading III 

75.0 mm 100 – – 

53.0 mm  100  

26.5 mm 55–90 50–80 100 

9.50 mm    

4.75 mm 10–30 15–35 25–45 

2.36 mm    

0.425 mm    

0.075 mm < 10 < 10 < 10 

CBR Value (Minimum) 30 25 20 

 

Note :  The material passing 425 micron (0.425 mm) sieve for all the three gradings when 
tested according to  IS : 2720 (Pan 5) shall have liquid limit and plasticity index not 
more than 25 and 6 per cent respectively. 

10.3 Strength of sub-base 

It shall be ensured prior to actual execution that the material to be used in the sub-base 
satisfies the requirements of CBR and other physical requirements when compacted and 
finished. 

When directed by the Engineer, this shall be verified by performing CBR tests in the 
laboratory as required on specimens remoulded at field dry density and moisture content 
and any other tests for the “quality” of materials, as may be necessary. 

10.4 Construction Operations 

10.4.1 Preparation of sub-grade : Immediately prior to the laying of sub-base, the sub-grade 
already finished to Clause 5 or 6 as applicable shall be prepared by removing all vegetation 
and other extraneous matter, lightly sprinkled with water if necessary and rolled with two 
passes of 80 -100 KN smooth wheeled roller. 

10.4.2. Spreading and compacting: The sub-base material of grading specified in the Contract shall 
be spread on the prepared sub-grade with the help of a motor grader of adequate capacity, 
its blade having hydraulic controls suitable for initial adjustment and for maintaining the 
required slope and grade during the operation or other means as approved by the Engineer. 

When the sub-base material consists of combination of materials mentioned in Clause 
10.2.1, mixing shall be done mechanically by the mix-in-place method. 

Manual mixing shall be permitted only where the width of laying is not adequate for 
mechanical operations, as in small-sized jobs. The equipment used for mix-in-place 
construction shall be a rotavator or similar approved equipment capable of mixing the 
material to the desired degree. If so desired by the Engineer, trial runs with the equipment 
shall be carried out to establish its suitability for the work. 

Moisture content of the loose material shall be checked in accordance with IS:2720 (Part 2) 
and suitably adjusted by sprinkling additional water from a truck mounted or trailer mounted 



 

101  
 
 

water tank and suitable for applying water uniformly and at controlled quantities to variable 
widths of surface or other means approved by the Engineer so that, at the time of 
compaction, it is from 1 per cent above to 2 per cent below the optimum moisture content 
corresponding to IS:2720 (Part 8). While adding water, due allowance shall be made for 
evaporation losses. After water has been added, the material shall be processed by 
mechanical or other approved means like disc harrows, rotavators until the layer is uniformly 
wet. 

Immediately thereafter, rolling shall start. If the thickness of the compacted layer does not 
exceed 100 mm, a smooth wheeled roller of 80 to 100 KN weight may be used. For a 
compacted single layer upto 225 mm the compaction shall be done with the help of a 
vibratory roller of minimum 80 to 100 kN static weight with plain drum or pad foot-drum or 
heavy pneumatic tyred roller of minimum 200 to 300 kN weight having a minimum tyre 
pressure of 0.7 MN/m2 or equivalent capacity roller capable of achieving the required 
compaction. Rolling shall commence at the lower edge and proceed towards the upper edge 
longitudinally for portions having unidirectional cross fall and super-elevation and shall 
commence at the edges and progress towards the centre for portions having cross fall on 
both sides. 

Each pass of the roller shall uniformly overlap not less than one-third of the track made in 
the preceding pass. During rolling, the grade and cross fall (camber) shall be checked and 
any high spots or depressions, which become apparent, corrected by removing or adding 
fresh material. The speed of the roller shall not exceed 5 km per hour. 

Rolling shall be continued till the density achieved is at least 98 per cent of the maximum 
dry density for the material determined as per IS:2720 (Part 8). The surface of any layer of 
material on completion of compaction shall be well closed, free from movement under 
compaction equipment and from compaction planes, ridges, cracks or loose material. All 
loose, segregated or otherwise defective areas shall be made good to the full thickness of 
layer and re-compacted. 

10.4.3 Surface Finish and Quality Control of Work 

The surface finish of construction shall conform to the requirements of Clause 902 of Quality 
Control of Road works Section 900 of MoRTH Specfications. 

Control on the quality of materials and works shall be exercised by the Engineer in 
accordance with Section 900 of MoRTH specifications. 

10.4.4 Arrangements for Traffic 

During the period of construction, no traffic shall be allowed over the area. 

10.5 Materials 

Cement concrete: The cement concrete shall generally conform to specifications for ordinary 
concrete. The coarse aggregates shall be carefully selected, sufficiently tough and hard 
stone pieces broken in a manner that will provide particles of approximately cubical shape 
affording good interlocking. The maximum size of coarse aggregate shall be 12 mm. The 
fine aggregate shall consist of properly graded particles. The proportion of mix shall not be 
of the grade below M20 {1: 1.5: 3 (1 cement: 1.5 coarse sand: 3 stone aggregate)}. The 
least amount of mixing water that will produce a workable mix and will allow finishing without 
excessive trowelling shall be used. Generally a water cement ratio of 0.5 should suffice. 

10.6 Workmanship 

The sub-grade in all cases shall be formed to proper levels and slopes, well compacted and 
cured. The top surface shall be kept slightly rough. 
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The surface of the sub-grade shall be cleaned off all loose materials and moistened 
immediately before laying the concrete floor. The concrete paving shall be laid in alternate 
bays not exceeding 6.25 sq.m (about 64 sf.ft) each. At least 48 hours shall elapse before 
the concreting in the adjacent bays is commenced. 

The concrete shall be laid immediately after mixing. While being placed the concrete shall 
be vigorously sliced and spaded with suitable tools to prevent formation of voids or honey 
comb pockets. The concrete shall be brought to the specified levels by means of a heavy 
straight edge resting on the side forms and drawn ahead with a sawing motion in 
combination with a series of lifts and drops alternating with small lateral shifts. While 
concreting the adjacent bays care shall be taken to ensure that the edges of previously laid 
bays are not broken by careless or hard tamping. 

 

10.7 Screeding 

After poring concrete in place, it shall be compacted, in wet condition, by screed vibrator run 
over the steel channel shuttering pressing concrete surface matched with the top of steel 
channel shuttering spaced not more than 4.0 meters apart. Poker vibrators will be used to 
vibrate the laid concrete thoroughly with minimum 40 mm dia needles. On completion of 
laying of approximate 2m to 2.5m length the surface vibrator then be run over the concrete 
surface to achieve better overall compaction of concrete. Water cement ratio shall be just 
sufficient to make concrete workable. Screed shall be run at least twice to achieve well 
compacted & level surface. 

Undulations on the concrete surface shall be rectified immediately by local patching, in wet 
state of concrete. 

After striking off the surfaces to the required grade concrete shall be compacted with a 
wooden float. The blows shall be fairly heavy in the beginning but as consolidation takes 
place, light rapid strokes shall be given to complete the ramming. 

No dry cement or mixture of dry cement and sand shall be sprinkled directly on the surface 
of the concrete to absorb moisture or to stiffen the mix. 

After the concrete in the bays has set, the joints of the panels shall be filled with cement 
cream or with suitable bitumastic compound as shown on the drawings or directed by the 
Engineer-in-Charge. 

Vertical edge of the bays shall be neatly marked on the surface of the concrete with a 
pointed trowel after filling the joints. 

Brooming: When concrete is in final stage of plastic state, the pavement shall be given 
broom finish with approved steel / fibre broom. The broom shall be pulled gently over the 
pavement surface from edge to edge (perpendicular to centre line of the road). Brooming 
shall be completed before concrete passes plastic state. 

Curing: Curing shall start on the next day after finishing and shall be continued for 14 days. 

Curing shall not be commenced until the top layer has hardened. Covering with empty 
gunnies shall be avoided as the colour of the flooring is likely to be bleached due to the 
remanents of cement dust from the bags. 
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I. HARD LANDSCAPING WORKS 
 
1.0 GENERAL CIVIL WORKS 

This specifications covers the general requirement for excavation, brick masonry, plastering, 
flooring, doors, windows, ventilators, wood work, water proofing, painting, plumbing and 
sanitary work etc., and such other related work forming a part of this job which may be 
required to be carried out though not specifically mentioned above. The work under this 
specification shall consist of furnishing of all tools, plants, labour, materials, any and 
everything necessary for carrying out the work. 

2.0 BRICKWORK 

2.1 Material – Bricks 

Bricks shall be sound, hard, homogeneous in texture, well burnt in kilns without being 
vitrified, table moulded, deep red, cherry or copper coloured of regular shape and size and 
shall have sharp and square edges and parallel of faces.  The bricks shall be free from 
pores, chips, flaws or humps of any kind.  Bricks containing unground particles and/or which 
absorb water more than 1/6th of their weight when soaked in water for twenty-four hours 
shall be rejected.  The bricks shall give clean / ringing sound when struck and shall have 
minimum crushing strength of 50 Kg/sq.ct.  Sample bricks shall be submitted to the engineer 
for approval.  If demanded by engineer brick sample shall be got tested as per IS-3495 by 
Contractor at no extra cost to owner.  Bricks rejected by Project Consultant shall be removed 
from site within 24 hours. 

2.2 Mortar 

The sand used shall be free from clay, shale, loam, alkali and organic matter and shall be 
of sound, hard, clean and durable particles.  Sand shall be approved by Project Consultant.  
The mixed mortar shall be used within 25 minutes of mixing.  Mortar left unused beyond 25 
minutes shall be rejected. 

2.3 Workmanship 

Workmanship shall confirm to I.S. 2212. 

All bricks shall be thoroughly soaked in clean water for at least one hour immediately before 
being laid.  The cement mortar for brick masonry shall be as specified in the respective item 
of work. Brickwork 230mm thick and over shall be laid in English bond unless otherwise 
specified.  115mm thick brick work shall be laid with stretchers.  The thickness of joints shall 
be well filled with mortar with minimum thickness of 6mm and maximum depth of 12mm by 
raking tools daily during the progress of work when mortar is still green.  The face of 
brickwork shall be cleaned daily and all mortar droppings removed. All brickwork shall be 
built tightly against columns floor slabs or other structural members.  Miscellaneous inserts 
in masonry e.g. sleeves, wall ties, anchors conduits, structural steel, steel lintels, doors, 
windows shall be installed by the Contractor at no extra cost to the owner. 

It shall be clearly understood that the rates quoted by the Contractor include for fixing of 
inserts, leaving openings, cutting chases etc. 
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3.0 PLASTER WORK 

3.1 Material 

The proportion of the mortar shall be as specified under the respective item of work.  The 
quality of water, sand and cement shall be as per respective I. S. Code.  The mortar shall 
be used immediately after mixing and in no case shall be allowed to stand in more than 25 
minutes after mixing with water. 

3.2 Workmanship 

The surface to be rendered shall be washed with fresh clean water, free from all dirt, loose 
material, grease etc. and thoroughly wetted for 6 hours before plastering work is 
commenced, concrete surfaces to be rendered will however be kept dry.  The wall should 
not be too wet but only damp at the time of plastering. 

3.3 Internal Plaster 

This plaster shall be laid in a single coat of 20mm thickness.  The mortar shall be dashed 
on the prepared surface with a trowel and finished smooth by wooden floats.  Interior plaster 
shall be carried out on jambs, lintels, sills, soffits as shown in drawing or as directed by 
Architect.  Rate quoted shall be deemed to include plastering of all surfaces and no separate 
payment will be considered for any particular, surface like jambs etc. 

3.4 Curing 

Curing of both interior plaster shall be started as soon as the applied plaster has hardened 
enough so as not to be damaged.  Curing shall be done by continuous  applying water in a 
fine spray. 

At places the thickness of plaster may go higher than specified thickness.  In such event 
Contractor shall provide chicken mesh and perform plastering in layers without additional 
cost. 

3.5 Measurement 

3.6 Admixture 

If directed by Project Consultant, the Contractor shall use approved water proofing / water 
reducing admixtures in the mortar for plaster work, in the proportion and method prescribed 
by the manufacturer.  Payment shall be made for actual quantity of such admixtures used 
unless it is already covered in the rates for the work concerned. 

4.0 STONE FLOORING FOR LANDSCAPING 

4.1 Material 

Stones should be of approved quality, hard, sound, durable and uniform in thickness as 
specified. Edges shall be machine cut / hand cut, machine dressed / hand dressed as 
specified in respective item of work.  Top surface shall be pre machine polished, machine 
polished at site, hand polished, any other finish as specified in Schedule of Quantities. Stone 
slabs should meet all the required properties and test requirements as stipulated in I. S. 
Standard. 

4.2 Workmanship 

Stone should be laid on a bed of cement mortar of specified mix.  Thickness of mortar 
bedding shall not be less than 12mm and shall not be more than 25mm.  Before laying the 
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stone slabs should be thoroughly wetted with clear water, Neat white cement should spread 
over the mortar bed (at the rate of 5 kg per 1 sq.meter.)  over as much area as could be 
covered with slabs within half an hour.  The slabs are then laid and gently tapped with 
wooden mallet till it if firmly and properly bedded.  There should be no hollows left.  The 
joints should not be more than 2mm thick.  The joints should be struck smooth.  The joints 
should run true and parallel.  The floor should be kept covered with damp sand or water for 
a week. 

Stones laid adjoining the wall shall project 12mm under the plaster / dado / skirting. 

For skirting work the vertical surface shall be thoroughly cleaned and wetted.  Thereafter it 
shall be evenly and uniformly covered with 0.5”mm thick 1:2 cement mortar.  The back of 
each tile to be fixed shall covered with a thin layer on neat white cement plaster pigmented 
to match the shade of the stone slab and tile shall then be gently tapped against the wall 
with a wooden mallet.  The joints shall be as close as possible and the work shall be truly 
vertical and flush. 

5.0 PAINTING 

5.1 Material 

Paints to be used for various terms of work should be of approved make and colour.  The 
Contractor shall obtain Project Consultant’s approval in regard to the make and colour of 
paint that is proposed to be used for various items of work. 

5.2 Workmanship 

The painting work shall be carried out as directed by the Consultant, keeping however, in 
view the recommendations of the manufacturer.  In case of plastic emulsion paint, all uneven 
surfaces shall be made up by use of putty of appropriate quality, after the surface has been 
thoroughly cleaned of all dust, dirt and sand papered.  Two coat of primer, and two/three 
coasts of emulsion as specified shall be applied.  Workmanship shall conform to the 
requirement of I.S. 2395. 

6.0 CERAMIC TILE WORK IN FLOORING AND DADO 

6.1 Material 

The tiles used shall be as specified and of approved make, size and shade.  The tiles shall 
be of standard size without warp and straight edges, true and even in shape and size and 
uniform colour. 

6.2 Workmanship – Flooring 

Tile shall be laid on base of minimum 12mm thick cement mortar of specified mix.  Neat 
white cement pigmented to match the shade of the tile shall be spread at the rate of 5 kg. 
Per 1 Square metre area over mortar before laying the tiles.  The joints shall be filled with 
joint filling cement based compound. 

6.3 Dado work 

The vertical surface shall be thoroughly cleaned and wetted. Thereafter it shall be uniformly 
covered with about 12mm thick 1:3 cement mortar plaster for leveling purpose. The back of 
each tile to be fixed shall be covered with a thin layer of approved waterproof tile adhesive 
cement and the tile shall then be gently tapped against wall and fixed as per adhesive 
cement manufacturer’s instructions.  The joints shall be very thin, uniform, perfectly straight 
and truly vertical.  The joints shall be filled with joint filling cement based compound specially 
manufactured for the purpose. 
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Flooring, Treads, Skirting – Dado – Risers 

 

 

6.4 Material 

Size, shade and colour of tiles shall be approved by Project Consultant before starting of 
the work. 

6.5 Workmanship 

Tiles shall be laid on a bed of cement mortar of specified mix.  Thickness of mortar bedding 
shall not be less than 20mm and shall not be more than 25mm. Tiles shall be covered with 
white cement / and placed over mortar bed and tapped gently till it is firmly and properly 
bedded.  There should be no hollows left.  The joints should run true and parallel.  The floor 
should be cured for one week. 

Tiles laid adjoining the wall shall project 12mm under the plaster / dado / skirting. 

6.6 Skirting-dado-risers 

The masonry surface shall be thoroughly cleaned and wetted.  Thereafter it shall be evenly 
and uniformly covered with 12mm thick 1:3 cement mortar.  The back of each tile shall be 
covered with tile adhesive cement and then the tile shall be fixed as per manufacturer’s 
instructions.  The joints shall be filled with tile joint filling coloured cement specially 
manufactured for the purpose. 

7.0 MARBLE / GRANITE WORK 

Marble / granite shall be hard, sound, dense and homogeneous in texture with crystalline 
texture as far as possible.  It shall generally be uniform in colour and free from stains, cracks, 
decay and weathering. 

7.1 Classification 

The marble / granite blocks, slabs and tiles shall be classified broadly in the following two 
categories: 

White Marble / granite. 

Coloured Marble / granite such as Black, Green, Pink, Brown, Grey Marble / granite etc. 

7.2 Approval of Sample 

Before starting the work, the contractor shall get samples of marble / granite approved by 
the Engineer-in-Charge.  Approved samples shall be kept in the custody of the Engineer-in-
Charge and the marble / granite supplied and used on the work shall conform to samples 
with regard to soundness, colour, veining and general texture. 

7.3 Sampling 

In any consignment all the blocks / slabs / tiles of the same group, size and finish shall be 
grouped together to constitute a lot.  Sample shall be selected and tested separately for 
each lot for determining its conformity or otherwise to the requirements of the specification. 
The number of blocks / slabs / tiles to be selected for the samples shall depend upon the 
size of the lot and shall be in accordance with the Table given below: 

7.4 Sample size and Criteria for Conformity. 
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Number of Blocks / 
slabs /tiles in the lot 

Number of blocks 
slabs / Tiles to be 
selected in 
sample 

Permissible number 
of defectives 

Sub sample 
size in No. 

(1) (2) (3) (4) 
Upto 25 3 0 2 
26 to 100 5 0 2 
101 to 200 8 0 3 
201 to 500 13 0 4 
501 to 1000 20 1 5 

 

Note:    The blocks/ slabs/ tiles in the sample shall be taken at random and in order to ensure 
to randomness of selection, random tables may be used. 

Explanation 1:  All the blocks / slabs / tiles, selected in the sample, shall be examined for 
dimensions workmanship and general requirements. 

Any block / slab / tile failing in any one or more of the above requirements shall be 
considered as defective.  All lot shall be considered as conforming to these requirements if 
the number of defectives obtained is not more than permissible no. of defectives given in 
Col. 3 pf the Table. 

Explanation 2: The lot having been found satisfactory with respect to dimensions, 
workmanship and general requirements shall be tested for physical properties of the marble 
/ granite.  For this purpose a sub sample of the size given in Col. 4 of table shall be selected 
at random..  These blocks/ slabs / tiles in the sub sample shall be tested for moisture 
absorption, hardness and specified gravity.  The lot shall be considered having satisfied the 
requirements of the physical properties if none of the blocks / slabs / tiles tested for the 
requirements fails in any of these tests. 

7.5 Marble / granite Work in Floor, Jambs, Steps and other Plain Work 

Dressing and Rubbing 

Every marble / granite stone shall be cut to the required size and shape, chisel dressed on 
all beds and joints, so as to be free from any waviness and to give truly vertical, horizontal, 
radian or circular joints as required.  The exposed faces and sides of stones forming joints 
upto 6mm. from the face shall be fine tooled such that a straight edge laid along the face of 
the stone is in contact with every point on it.  These surfaces shall then be rubbed smooth.  
All visible angles and edges shall be true, square and free from chipping.  Beyond the depth 
of 6mm from face, the joints shall be dressed with a slight splay so that the thickness of joint 
increases, in an inverted ‘V’ shape so as to give good mortar bond between two stones. The 
inverted portion of the joints shall be filled with bedding mortar and face 6mm portion with 
pointing mortar. The surfaces of the stones coming in contact with backing need not be 
chisel dressed. 

A sample of dressed and rubbed stone shall be prepared for approval and it shall be kept 
on worksite after being approved by the Engineer in-charge. 

7.6 Mortar 

The Mortar used for jointing shall be as specified. 

7.7 Laying: All marble / granite stones shall be wetted before placing in position.  These shall 
then be floated on mortar and bedded properly in position with wooden mallets without the 
use of chips or under pinning of any sort. The walls and pillars shall be carried up truly in 
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plumb or battered as shown in the drawings.  All courses shall be laid truly horizontal and 
all vertical joints shall be truly vertical. 

When necessary jib crane or other mechanical appliances shall be used to hoist the heavy 
pieces of stones and place these in to correct positions, care being taken that the corners 
of the stone are not damaged.  Stone shall be covered with gunny bags, before putting chain 
or rope is passed over it, and it shall be handled carefully.  No piece which has been 
damaged shall be used in work.  The matching of grains shall be carried out as direct by the 
Engineer in-charge. 

7.8 Curing The work shall be kept constantly moist on all faces for a period of at least seven 
days. 

7.9 Finishing After the marble / granite work is cured, it shall be rubbed with carborandum stone 
of different grades No. 60, 120 and 320 in succession, so as to give a plane true and highly 
smooth surface. It shall then be cleaned with a solution of oxalic acid, washed and finished 
clean. 

7.10 Protection Green work shall be protected from rain by suitable coverings.   The work shall 
also be suitably protected from damage during construction. 

7.11 Scaffolding Double scaffolding having two sets of vertical supports shall be provided where 
necessary.  The supports shall be sound and strong, tied together by horizontal pieces over 
which the scaffolding plank shall be fixed. 

7.14 Use of Finished Marble / granite Slabs and Tiles 

In case such finished tiles are used, these shall be measured and paid for separately under 
different head of the schedule of quantities. 

8.0 WALL LINING / VENEER WORK 

Unless and otherwise specified in the nomenclature of the item, the marble slabs used for 
wall lining / veneer work shall conform to dimensions as shown on the drawings. 

8.1 Dressing: Dressing shall be same as specified in earlier para except that the back shall not 
be dressed, but left rough cut, in order to ensure a good grip with the hearting of backing.  
The dressed slabs shall be of the thickness as specified with permissible tolerance.  The 
tolerance in wall lining when straight edge of 3m length is placed should not be more than 
2mm. 

8.2 Laying: The stone shall be wetted before laying.  They shall then be fixed with mortar in 
position without the use of chips or under pinning of any sort.  Care shall be taken to match 
the grains of veneer work as directed by the Engineer-in-Charge.  For purpose of matching 
the grains, the marble slabs shall be selected judiciously having uniform pattern of veins/ 
streaks.  Preferably the slabs shall be those got out of the same block from the quarry.  The 
area to be veneered shall be reproduced on the ground and the marble slabs laid in position 
and arranged in the manner to give the desired matching of grains.  Any adjustment needed 
for achieving the best results shall be then carried out by replacing or interchanging the 
particular slabs.  Special care shall be taken to achieve the continuity of grains between the 
two slabs one above the other along the horizontal joints.  This shall then be got approved 
by the Engineer-in-Charge     and each marble slabs numbered properly and the same 
number shall be marked on a separate drawing as well as on the surface to be actually 
veneered, so as to ensure the fixing of the particular slabs in the correct location. 

For the facing of the columns also the same procedure as mentioned above shall be 
followed. Where so desired, the adjoining stones shall be secured to each other by means 
of copper pins 75m long and 6mm diameter or as specified. Further the stones shall be 
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secured to the backing by means of clamps.  The material for clamps shall have high 
resistance to corrosion under condition of dampness and against the chemical action of 
mortar or concrete in which clamps are usually embedded. 

Clamps shall be of 25 x 6 mm and 30 cm long in case of backing of stone masonry walls 
and brick masonry walls thicker than 230mm.  In case of backing with brick masonry walls 
230 mm or less thick or RCC members clamps shall be of 25 x 6mm and length as per 
requirement made out of gun metal or any other metal specified.   Generally the outer length 
of clamp in half brick work backing shall be 115 mm and in one brick work backing it shall 
be 150mm.  Clamps shall be spaced not more 60 cm apart horizontally. 

The adjoining stones shall be secured to each other by means of gun metal clamps or 
copper pins of the specified size.  Clamps may be attached to its sides or top and bottom.   
The actual number of clamps and their sections, however, shall be as per requirements of 
design to carry the loads. 

Where clamps are used to hold the unit in position only, the facings shall be provided with 
a continuous support on which the stones rest at the ground level and other storey levels, 
the support being in the form of project from or recess into the concrete floor slab, or a beam 
between the columns or a metal angle attached to the floor slab or beams.  These supports 
shall preferably be at vertical   intervals not more than 3.5 m apart and also over the heads 
of all openings.  Such supports shall also be provided where there is transition from thin 
facing below to thick facing above. 

Alternatively clamps may be used to hold the units in position and in addition to support the 
units thus transferring the weight of the units to the backing.  Such clamps should be 
properly designed as per IS : 4101 (Part 1). The clamps may be of copper alloyed with zinc, 
tin, nickel, lead or stainless steel. The pins, clamps and dowels shall be laid in cement mortar 
1:2 (1 cement : 2 fine sand) and their samples got approved by the Engineer-in-Charge and 
kept at site. All joints shall be full of mortar.  Special care shall be taken to see that 
groundings for veneer work are full of mortar.  If any hollow groundings are detected by 
tapping the face stones, these shall be taken out and re-laid.  The thickness of the face 
joints shall be uniform, straight and as fine as possible, not more than 1.5mm and in the 
face joint, the top 6mm depth shall be filled with mortar specified for the pointing. 

 

8.3 Mortar: The mortar used for jointing slabs shall be as specified. 

8.4 Curing, Finishing, Protection and Scaffolding.: It shall be as specified in earlier Para. 

 

J. ALUMINIUM WINDOWS, VENTILATORS, COMPOSITE 
 
Scope of work : 

The scope of work in the tender item includes fabrication supply and installation of anodized matt 
finished aluminium windows, ventilators, composite units, glazing etc. strictly in accordance with 
these specifications and relevant detailed approved shop drawings. 

General : 

The contractor shall submit six copies of shop drawings covering all types. Details of work as 
generally shown in Architectural drawing and envisaged under these specifications before 
manufacture. The drawing shall show all dimensions, details of construction, installation, fixtures 
and relation to adjoining and related work. No fabrication work shall be undertaken prior to the 
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approval of the shop drawings from the Engineer-in-charge. The tenderer shall intimate at the time 
of tendering, the types of sections he proposes to use on the works. 

Materials : 

The   aluminium alloy used in the manufacture for extruded window section shall correspond to IS 
733- 1966 (or any further revision thereof). Extruded sections shall conform to IS designation HE9-
WP and Hollow sections shall conform to IS Designation HV9-WP. The frame work, stiles, mullions, 
beadings, transoms, hinges, peg stays, handles etc. shall be structurally suitable to withstand all 
the load, the members have to sustain.  Conter sunk screws, nuts, bolts, washers, rivets and other 
miscellaneous fastening devices shall be of approved cadmium plated or stainless steel as 
specified in the approved drawings. 

Fabrication : 

The frames shall be manufactured square and flat. The corners of the frames shall be fabricated to 
true right angles. All the fixed, sliding, openable frames shall be constructed from sections which 
have been cut to length, mitred and mechanically jointed or welded at 

the corners. Where hollow sections are used with welded joints, argon are welding or flash butt 
welding shall be employed (Gas welding or brazing not to be done). Sub-dividing bars of units shall 
be tennoned an riveted into the frames. Water bar in aluminium section shall be provided. The 
dimensions shown in the drawings are overall heights and widths to the outside of frames of 
aluminium windows. The side hung shutters shall have projected friction type hinges of aluminium 
alloy. Concealed projected hinges having structural stability and of good quality will also be 
considered only after the inspection of the sample submitted by the tenderer. The necessary peg 
stays, handles, windows fasteners etc. shall be of aluminium. The handle shall be mounted on a 
handle plate riveted to the opening frame. 

The peg stays shall be 300mm. long or as required complete with peg and locking bracket and shall 
have holes for keeping the shutters open in three different positions. No field fabrication of frames 
is permitted. The complete fabricated assembly shall be anodized in approved satin finish with 
minimum film thickness of 0.015 mm. for the entire surface. A thick layer of clear transparent lacquer 
based on methacrylate or cellulose butyrate shall be applied on the finished sections for the 
aluminium windows etc. by the supplier to protect the surface from wet cement, lime, dirt, dust etc. 
during the installation. This lacquer coating shall be removed after installation is complete, if 
approved by the Engineer-incharge and all sections of the windows shall be protected by the 
Engineer-in-charge and all sections of the windows shall be protected by P.V.C. film covering. 

Hardware : 

All cut outs, recesses, mortising or milling and operation required for fixing the hardware shall be 
accurately made reinforced with packing plate as required to ensure adequate strength of the 
connection. All the hardware, accessories shall be of best approved type and of anodized finish 
same as for the frame and other sections. All hardware shall be 

free from defects which may affect the appearance and serviceability. All hardware shall be  fixed 
after obtaining the prior approval of the Engineer-in-charge. Approved samples of hardware shall 
be kept in the custody of Engineer-in-charge. 

Fixing : 

The window frames shall be accurately fixed in the brick masonry or R.C.C. work. 

The fixing of the frame shall be done with cadmium plated brass counter sunk screws driven on the 
teak wood rough grounds if required or fixed tot eh walls with holdfasts. All aluminium windows 
shall be fixed in position as per IS 1081-1960 (or any revision thereof):Code  of practice for fixing 
and glazing of aluminium windows. All joints between metal and  masonry / rough ground wooden 
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frame shall be fully caulked and mastic or polysulphide  compound in order to ensure water tight 
joints. Joints shall be neatly painted with matching   cement an excess materials shall be removed. 
Hardware shall be fixed in workman like   manner all as directed by the Engineer-in-charge. 

 

 

Samples : 

The sample of different windows shall be submitted to the Engineer-in-charge for  approval. 

Glazing : 

The glazing shall be of Indian make plain sheet / frosted figured glass of special selected quality 
and size as mentioned in item description and drawings shall be of M/s  Triveni / Saint Gobain / 
I.A.G./ Modi  / approved make 

The specifications specified herein before shall   hold good as far as applicable Glazing will be paid 
on square metre basis. 

Guarantee :All materials and workmanship in above work shall be guaranteed for a period of one 
year (unless otherwise specified) from the date of handling over. 

Unqualified performance 

guarantee for smooth operations of the windows, doors, wall spans and precautionary measures 
against leakages etc. shall be furnished by the contractor on stamped paper. If so specified, in 
schedule of quantities. Any defect found during the guarantee period shall be  replaced / made 
good to the original conditions/positions entirely at the cost of the  contractor. 

Testing: 

All windows shall be tested for water tightness. Any leakage found during testing shall be rectified 
by the contractor without extra charge. 

 

K. M.S. GRILLS/RAILING 
 
1.0 GENERAL 

The contractor shall submit 6 copies of shop drawings shall show all dimension, details of 
construction, installation relating to the adjoining work. 

2.0 MATERIALS: 

All structural steel shall conform to IS 226-1963 sections for grills and shall be free from 
loose mill scales, rusts, pitting or any other defects affecting its strength and durability. 

3.0 FABRICATION: 

The grills shall be fabricated to the design and pattern shown in the drawings. All joints shall 
be made in best workman like manner with slotting and welding as required to the specified 
size and shape. The edge of the M.S. flats shall be suitably mitred before welding to get the 
desired shape. 

The joints shall be filled to remove excess stay after welding screws, nuts, washers, bolts, 
rivets and any other miscellaneous fastenings devices shall be of steel and shall be provided 
by the contractor Manufactured M.S. Grills then be fixed in between the posts, balusters, 
M.S. frame work  etc. to correct alignment. Any undulations, bends etc. found shall be 
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rectified by the contractor at his own cost. The complete assembly of rill / railing so fixed 
shall be firm and there shall not be any lateral movements. 

4.0 SAMPLES: 

Samples of grill and railings shall be submitted for approval of the Engineer-in-charge and 
to be got approved before taking up for mass fabrication. 

Installation: The approved grills shall be fixed in position where specified and shown in 
drawings  including in masonry walls, teakwood frames, hand railings etc. Any damages to 
walls, frames etc. caused during fixing the grills shall be made good by grouting with cement 
mortar/packing /repairing properly at the contractors cost. 

5.0 PAINTING: 

Painting shall be done as per the specification specified under painting. 

Finishing / Painting/Polishing for railing: Teak wood hand rail shall be polished with wax 
polish / French polish / melamine with  two or more coats over one coat of wood/primer or 
painted with two coats of synthetic enamel  paint / flat oil paint of approved make and shade 
over one coat of approved primer. M.S. grills, balusters, etc. also to be painted as per 
specifications specified under Painting/ Polishing. 

 
 

L. TOILET ACCESSORIES 
 
PART 1 - GENERAL 
 
1.1) WORK INCLUDED 
 

A) This Section details works, which shall be carried out by the Interior Works Sub - 
Contractor, hereinafter referred to as the Contractor, in this Section. The Interior 
Works Sub - Contract is hereinafter referred to as the Contract, in this Section.  

 
B) This Section specifies the requirements necessary to furnish and install the 

following:   
 

1) Toilet and washroom accessories. 
 

2) Attachment hardware inclusive Hand dryer – Hand Paper holder. 
 

3) Provisions for handicapped toilets (i.e. grab bars).  
 
1.2) RELATED WORK 
 

A) This Section shall be used in conjunction with, but not limited to, the other relevant 
specifications, drawings and Contract Documents to establish the total 
requirements.   

 
B) CAUTION:  Use of this Section without including all of the above-listed items will 

result in omission of basic requirements.  
 

C) In accordance with the General Conditions of Contract, the aforesaid documents 
shall be taken as mutually explanatory, and any ambiguities or discrepancies shall 
be resolved by the Purchaser, who shall then instruct the Contractor thereon. In 
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the event of conflict regarding requirements between this Section and any other 
document, the more stringent requirement shall apply unless specifically 
instructed by the Purchaser in writing otherwise.  

 
 
1.3) REGULATORY REQUIREMENTS 
 

A) Conform to National Standards and Codes of Practice (India) for installing work.  
 

B) Positioning of provisions for handicapped toilets shall conform to Authorities’ 
regulations and requirements. 

 
1.4) QUALITY ASSURANCE 
 

A) Manufacturer Qualifications: Company specializing in toilet accessories with 
5 years' minimum documented experience.  

B) Installer Qualifications: Company with 5 years' minimum documented experience 
and approved by manufacturer.  

 
C) The installation shall be subject to inspection and shall be completed to the 

satisfaction of the Purchaser, failing which the works shall be rectified at the 
Contractor’s expense.  

 
D) Installed toilet and washroom accessories for handicapped shall comply with 

Authorities’ requirements.  
 
1.5) WARRANTY 
 

A) The Contractor and the Supplier shall jointly provide a 2 (two) years warranty 
covering the performance of the material and installation against any defects and 
failure.  

 
B) The guarantee shall cover the cost for damages, which include the cost of 

finishing materials and labor required replacing the entire defective installation, 
should the installation be proven defective.  

 
 

1.6) DELIVERY, STORAGE, AND HANDLING 
 

A) The Contractor shall be responsible for timely delivery, storage, protection and 
installation of all materials necessary for completion of the works.  

 
B) Deliver materials to project site in manufacturer's original packaging, clearly 

identified as to type and location.  
 
1.7) SEQUENCE AND SCHEDULING 
 

A) Coordinate the work of this Section with the placement of internal wall, tiling, toilet 
partitions, etc. to receive anchor attachments.  

 
1.8) SUBMITTALS 
 

A) Provide the following in addition to the standard requirements:  



 

114  
 
 

1) Product data on accessories describing size, finish, details of function and 
attachment methods. 

 
2) Two samples of each component illustrating color and finish.  

 
1.9) MOCK UPS 
 

A) Provide field samples when requested, illustrating installed accessories.  
 

B) Locate where directed. 
 

C) Accepted sample may not remain as part of the work.  
 
PART 2 - PRODUCTS 
 
 
2.1) MATERIALS 
 

A) Products quality for accessories shall conform to the following: 
 

1) Sheet Steel:  ASTM A366. 
 

2) Stainless Steel Sheet:  ASTM A167, Type 304. 
 

3) Tubing:  ASTM A269, stainless steel, Type SS316. 
 

4) Adhesive:  two-component epoxy type, waterproof.  
 

5) Fasteners, Screws, and Bolts: stainless steel. 
 
2.2) FABRICATION 
 

A) Weld and grind smooth joints of fabricated components.  
 

B) Form exposed surfaces from single sheet of stock, free of joints.  
 

C) Form surfaces flat without distortion. Maintain flat surfaces without scratches or 
dents.  

 
D) Paint back of components where contact is made with building finishes to prevent 

electrolysis.  
 

E) Shop-assemble components and package complete with anchors and fittings.  
 

F) Provide steel anchor plates, adapters, and anchor components for installation.  
 

G) Hot-dip galvanizes exposed and painted ferrous metal and fastening devices.  
 

2.3) FACTORY FINISHING 
 

A) Galvanizing: ASTM A123 to 45g/m2 (1.25 ounce per square yard) or other 
equivalent standard.  
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B) Shop-Primed Ferrous Metals: Pre-treat and clean; spray apply one coat primer 
and bake.  

 
C) Enamel:  Pre-treat to clean condition; apply one coat primer, and minimum two 

coats epoxy electrostatic baked enamel.  
 

D) Chrome/Nickel Plating: ASTM B456, Type SC 2 satin and/or polished finish as 
required. 

 
E) Stainless Steel: No. 4 satin luster and polished finish as required.  
 

2.4) KEYING 
 

A) Supply 3 keys for each accessory to Owner where applicable.  
 

B) Master-key all accessories where applicable. 
 
PART 3 - EXECUTION 
 
3.1) EXAMINATION 
 

A) Verify that site conditions are ready to receive work and dimensions are as 
indicated on shop drawings. 

 
B) Beginning of installation means acceptance of existing conditions. 

  
3.2) PREPARATION 
 

A) Deliver inserts and rough-in frames to site at appropriate time for installation.  
 

B) Provide templates and rough-in measurements as required.  
 

C) Verify exact location of accessories for installation. 
 
3.3) INSTALLATION 
 

A) Install fixtures, accessories, and items in accordance with manufacturer's 
instructions.  

 
B) Install plumb and level, securely and rigidly anchored to substrate.  

 
3.4) ADJUSTING AND CLEANING 
 

A) Remove all protective masking and clean surfaces, leaving them free of soil and 
imperfections. 

 
B) Fill all units final acceptance with necessary supplies just prior to of building.  

 
C) Deliver to Owner all keys or other devices required to service units.  

 
3.5) PROTECTION 
 

A) The Contractor is to ensure that all completed toilet accessories are fully protected 
until full completion of construction.  
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PART 1 - GENERAL 
 
1.1) RELATED WORK 

 
A) This Section shall be used in conjunction with the other relevant specifications, the 

Drawings and Contract Documents to establish the total requirement for the 
installation of the ceiling works.  

 
B) CAUTION: Use of this Section without including the above mentioned will result in 

omission of basic requirements.  
 
1.2) DESIGN CRITERIA 
 

A) The location and the type of ceiling panels and the location of the lighting points are 
shown in the architectural drawings. 

 
B) The work in this Section shall include all accessories, control joints, end trims, which 

may not be expressly indicated on the drawings, but which are necessary to provide 
a total ceiling systems package, which interfaces in a complete manner with the 
adjacent construction.  

 
1.3) QUALITY ASSURANCE 
 

A) The installed ceiling shall have a sound transmission class of minimum STC40 for 
areas specified to have acoustic ceilings. The ceiling shall be free of any asbestos 
and shall be unaffected by moisture.  

 
B) The installer shall be a company specializing in applying the work of this Section with 

a minimum of 5 years' documented experience and approved by the manufacturer.  
 

1.4) WARRANTY 
 

A) The Contractor and the Specialist Sub-contractor shall jointly provide a two (2) years 
warranty for the completed works on its performance against any defects and failure.  

 
B) The guarantee shall cover the cost for damages, which include the cost of finishing 

materials and labor required replacing the entire defective installation.  
 
1.5) SUBMITTALS 
 

A) Provide the following with bid: 
 

(i) Manufacturer’s Data: installation literature for all ceiling systems and 
materials.  

(ii) Certificates: copy of Certificate of License issued to system installer by 
manufacturer.  

(iii) Submit evidence that the materials and systems have been tested, and that 
the fire rated systems have been approved by the Authorities.  Submit 
environmentally friendly approval for suspended ceiling material.  

 
B) The contractor shall submit the following to the Purchaser for approval before any 

work in this trade commences on site:  
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(i) Samples of ceiling panels, fixing systems of appropriate size and types of 
sound insulation and thermal insulation shall be submitted to the Purchaser 
for review and approval, before ordering materials.  

(ii) Shop drawings: The Contractor shall submit typical installation details for the 
ceiling systems for Purchaser approval. The shop drawings shall provide 
complete details of the system. Shop drawings shall be drawn using 
AutoCad-2008 and soft copies made available upon request without charge.  

(iii) Installation schedule: The Contractor shall submit proposed delivery and 
work installation programmed for approval.  

(iv) As built drawings: During construction, the Contractor shall keep accurate 
records of the contract works, “as built”, on AutoCad-2008 construction 
drawings and details. Prior to the issue of the final acceptance certificate, the 
Contractor shall hand over to the Purchaser transparencies and AutoCad-
2008 files of all as-built drawings, and all other documents related to the 
Contract work, which will be required for the application for the occupation 
permit.  

 
1.6) MOCK UPS 
 

A) Provide field sample panels of specified systems, minimum 2 meter long by 2 meter 
wide, showing ceiling panels and suspension systems.  

 
B) Locate where directed. 

 
C) The accepted samples shall not remain as part of the completed permanent works.  

 
1.7) DELIVERY, STORAGE, AND HANDLING 
 

The Contractor shall be responsible for timely ordering, scheduling, delivery, receiving, 
protection and installation of all materials necessary for completion of the works, on site or 
in transit.  

 
A) Deliver materials to project site in manufacturer's original packaging, clearly 

identified as to type and location.  
 

B) Materials shall be transported, handled and stored on the site or elsewhere in such 
a manner as to prevent damage, deterioration or contamination all to the satisfaction 
of the Purchaser. The Purchaser reserves the right to inspect any materials to be 
used on the works at any time and at any place of storage.  

 

1.8) SEQUENCING 
 

A) Coordinate work under provisions of Conditions of Contract.  
 

B) Coordinate work with installation of dry wall partitions, masonry works, blinds, other 
interior works and M&E services.  
 

PART 2 - PRODUCTS 
 

2.1) MATERIALS 
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2.1.1 ACOUSTICAL MINERAL FIBRE CEILING PANELS SUSPENDED CEILING AS SHOWN 
ON SCHEDULE 

 
A) Acoustical mineral fiber or stone wool ceiling panels  indicated in the Room Finish 

Matrix shall be 600x600x15mm/1200x600x15mm thick with recessed edges 
(Color: white). The panels shall be able to withstand temperatures above 1000 
degrees Celsius without melting. Thermal conductivity of panel may not exceed 

0.034 W/m degrees Celsius.  
 

B) Sound Absorption:  
 

Frequency, Hz  100 250 500 1000 2000 4000 
 

Absorption             0.55 0.70 0.75 0.70 0.80 0.75 
C) Supporting steelwork: Galvanized steel plate profiles 
 
D) Surface: white finish with recessed edge installation. 
 
E) Suspension: With spring or vernier hangers. 
 
F) Fastening: With approved metal expansion anchor or other approved fasteners and 

associated screws. 
G) Panels:  Make, Rockon or equivalent recessed edges, Fire protection class O 
 
H) Wall Joints: Shadow angle for recessed edge panels with white enamel finis. 

 
I) Substructure: Vertical blinds flush with the ceiling. Vertical blinds shall be fitted to all 

office windows. 
 

J) The acoustical ceiling panel shall be 100% moisture resistant when exposed 
between temperatures of 1 to 45 degrees Celsius and will not show any visible 
sagging or warping. The light reflectance shall be minimum 87% with surface and 
edges of the acoustical ceiling panel painted originally by the manufacturer to 
safeguard acoustical properties.  

 
K) The acoustical panel must be inorganic and shall not be able to disintegrate and not 

sustain growth of bacteria, fungus and mould. The surface colour shall be white. The 
panel shall have a maximum density of 120kg/m3.  

 
L) The acoustical ceiling panel shall be easily cleaned with ordinary cleaning agents 

dissolved in water.  
  

M) The suspension system shall be exposed type grid in 600x600/1200x600 (Colour: 
white). Suspension member shall be double web design and pre-finished in 
manufacturer’s standard baked enamel paint finish.  

 
N) The main tee shall have an integral reversible splice piece, with connection values 

for basic loads of 90kg pull out tension, and 215kg compression. The cross tee shall 
have a high tensile steel locking tab. Its connection values shall be for basic loads 
of 155kg pull out tension, and 65kg compression.  

 
O) Grid members shall be manufactured from hot-dipped galvanized steel. The system 

shall be either suspended or directly fastened to the structural slab soffit above by 
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hangers. Main tee sections shall be suspended by means of 4mm galvanized rod. 
Perimeter panels shall be cut on site to suit the profile of the perimeter walls.  

 
2.1.2 ACOUSTICAL CLEANROOM CEILING PANELS (MYLAR BOARD) AS SHOWN ON 

SCHEDULE 
 

A) Shall be Thermaclean, laminated foil-faced ceiling panel made from new generation 
bio-soluble mineral wool, clay and starch indicated in the Room Finish Matrix shall 
be 1200x600x19mm thick with square edge (Color: white).  

 
B) Sound Absorption: As per BS EN 20354: 1993 

 
C) Sound attenuation : As per BS EN 20140-9: 1994 Dn,c,w = 34 dB (thickness 15mm) 

 
D) Humidity resistance panels : up to 95% RH 

 
E) Fire Resistance : Class A  

 
F) Weight : 4.3 kg/m2 

 

G) Thermal conductivity :   = 0.052 – 0.057 W/mk 
 

H) Fire protection up to 1hr in accordance with BS476: Parts 20-23; 1987. Fire 
resistance F30-F120 to DIN 4102, Part 2. 

 
I) BIO-PRUF – Surface treatment 

 
J) Clean room standard – in accordance with ISO 14644-1, U.S. Fed. Std. 209E, VDI 

Guidelines 2083 Page 1. 
 

K) Dimension Stability : Shall withstand 40 oC and 95% RH without visible sag. 
 

L) Supporting steelwork: Galvanized steel plate profiles 
 
M) Surface: white finish. Exposed grid installation with notched panels. 
 
N) Suspension: With spring or vernier hangers. 
 
O) Fastening: With approved metal expansion anchor or other approved fasteners and 

associated screws. 
 

P) Panels:  Make, AMF or equivalent square edges with Fire protection at BS 476 Part 
6/7 Class ‘O’ 

 
Q) Wall Joints: Corresponding angle for notched panels with white enamel finis. 

 
R) Substructure: Vertical blinds flush with the ceiling. Vertical blinds shall be fitted to all 

office windows. 
 

S) The light reflectance shall be minimum 90% with surface and edges of the acoustical 
ceiling panel painted originally by the manufacturer to safeguard acoustical 
properties.  
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T) The acoustical panel must be inorganic and shall not be able to disintegrate and not 
sustain growth of bacteria, fungus and mould. The surface colour shall be white.  

 
U) The acoustical ceiling panel shall be easily cleaned with ordinary cleaning agents 

dissolved in water.  
  

V) The suspension system shall be exposed type grid in 1200x600 (Colour: white). 
Suspension member shall be double web design and pre-finished in manufacturer’s 
standard baked enamel paint finish.  

 
W) The main tee shall have an integral reversible splice piece, with connection values 

for basic loads of 90kg pull out tension, and 215kg compression. The cross tee shall 
have a high tensile steel locking tab. Its connection values shall be for basic loads 
of 155kg pull out tension, and 65kg compression.  

 
X) Grid members shall be manufactured from hot-dipped galvanized steel. The system 

shall be either suspended or directly fastened to the structural slab soffit above by 
hangers. Main tee sections shall be suspended by means of 4mm galvanized rod. 
Perimeter panels shall be cut on site to suit the profile of the perimeter walls.  

 
 
2.1.3 ALUMINIUM/METAL CEILING PANELS, CLIP-0N SYSTEM AS SHOWN ON 

SCHEDULE 
 

A) Supporting steel work: Galvanized steel white capped interlocking tees in 24 mm (w). 
 
B) Surface: White finish 

 
C) Suspension: Rigid suspension with 3mm rod hangers with adjustable clips. 

 
D) Fastening: with approved metal expansion anchors or other approved fasteners 

and associated screws 
 

E) Panels: Durlum make or equivalent 
 

F) System: Durlum S3F flush lay-on tiles ceiling 
 

G) Material: Galvanised steel plate approximately 0.5mm thk. 
 

H) Grid dimension: 600 x 600 
 

I) Edges: Panels flush recess tegular on all 4 sides 
 

J) Design: Plain without perforation 
 

K) Surface: Polyester powder costing in excess of 60 microns paint thickness on the 
surface and edges. 

 
L) Building material raiting: A2 

 
M) Miscellaneous: Perforated panels should be used if acoustical insulation are 

required. Soundtex tissue shall be laminated at the back of perforated surface 
panels. 
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N) Wall Joint: F025 aluminium wall angles with white polyester powder coated 
surface. 

 
2.1.4 METAL TILE CEILING PANELS, Clip-in System  

 
A)        Supporting steel work: Galvanized steel white capped interlocking tees in 

24mm(w). 
 
B)         Suspension: Rigid suspension with 3mm rod hangers with adjustable clips. 

 
C) Fastening: with approved metal expansion anchors or other approved fasteners 

and associated screws 
 

D)         Panels: Durlum make or equivalent 
 

E)         System: Durlum S3F flush lay-on tiles ceiling 
 

F)         Material: Galvanised steel plate approximately 0.5mm thk. 
 

G)         Edges: Panels flush recess tegular on all 4 sides 
 

H)         Design: Plain without perforation 
 

I)         Grid dimensions: 600 x 600 
 

J)         Surface: Polyester powder costing in excess of 60 microns paint thickness on   
the surface and edges 

 
K)          Building material rating: A2 

 
O)    Miscellaneous: Perforated panels should be used if acoustical insulation are 

required. Soundtex tissue shall be laminated at the back of perforated surface 
panels. 

 
L)         Wall joints: F025 aluminium wall angles with white polyester powder coated 

surface. 
 
2.1.5 GYPSUM PLASTER CEILING 
 

A) The dry wall ceiling board in the Room Finish Matrix shall be 12mm thick recessed 
edge gypsum plasterboard. The 1.5mm deep recess on face side of the 
plasterboard shall allow formation of shallow channel for joint reinforcement. The 
thermal co-efficient of linear expansion shall not exceed 16.2x10-6mm in the 
temperature range 4o to 38oC.  

 
B) Install the ceiling plasterboard and framing in accordance with the manufacturer’s 

instructions and in accordance with to the National Standards and Authorities’ 
requirements. 

 
C) Incorporate control joints for the gypsum plaster ceiling to permit movement and 

to prevent deformation and damage. Provide control joints for plaster ceilings 
abutting any structural element or dissimilar wall or ceiling assembly.  
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D) Fire rated double layer ceiling to be provided  in protected corridors, the ceiling 
system must be walk able for maintenance of services above the ceiling system. 

PART 3 - EXECUTION 

 
3.1) EXAMINATION 

 
The Contractor is to examine and satisfy himself of other related-trades site conditions under 
which, the ceiling is to be installed. Do not proceed until unsatisfactory conditions have been 
rectified. Beginning of installation means installer accepts existing surfaces and substrate.  

 
3.2) INSTALLATION 
   

A) During installation of acoustical mineral fibre ceiling panels and gypsum 
plasterboard the temperature shall remain stable within a range of 11 to 35°C.  If 
there is a noticeable drop in temperature there will be a consequent increase in 
relative humidity (RH%) which harms the ceilings, whether already installed or 
not.  At lower temperatures, especially lower than 11°C, slight drops in 
temperature cause an excessive increase in relative humidity (RH%). 
 

B) GENERAL 

(i) LIGHT FITTINGS: If the light fittings are held up by the support structure, 
the maximum load is 20 kg for two bearing sections and 6 kg for one or 
more cross-ties. Ceiling panels to be cut by Ceiling installer contractor to 
allow the light fittings installation by others. 

 
(ii) CONTINUOUS LUMINOUS GROOVES: The bearing and intermediate 

sections shall have protruding ties without taking the presence of the 
luminous grooves into account, making sure to keep the minimum 
recommended distance between the ties.  

 
(iii) LIGHT FITTINGS TO BE AFFIXED TO THE FALSE CEILING: The light 

fittings shall be affixed to the bearing sections by means of suitable fixing 
accessories. 

 
(iv) AIR GRILLES: The air grilles shall always be independently fixed to the 

soffit, unless there are to be special installations. Ceiling panels to be cut 
by Ceiling installation contractor to allow the grille installation by others. 

 
(v) CONTINUOUS VENTILATION GRILLES: See note on continuous 

luminous grooves. 
 

(vi) SPRINKLER HEADS: The ceilings shall be designed for integration with 
fire sprinklers.  

 

(vii) FITTING OF SMOKE DETECTORS: The smoke detectors must fit easily into 
all the ceilings. 

 
(viii) SUPPORT OF SIGNS: The maximum load for signs is the same as that 

indicated for the light fittings. 
 

C) Suspended ceilings shall have openings (requirements of lighting equipment and 
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installation equipment). The Ceiling Contractor shall be responsible for providing 
openings. 

 
3.3) ERECTION TOLERANCES 
 

A) Maximum Variation from Dimensioned Position: 5mm.  
 

B) Maximum Variation from Flat Plane: 3mm in 3m.  
 
3.4) INSPECTION 
 

The Contractor shall carry out the ceiling works to meet the requirements as specified in the 
contract documents and the drawings, failing which the works shall be rectified at the 
Contractor’s expense.  

 
3.5) ADDITIONAL MATERIALS 
 

For future repairing works, the Contractor shall supply for 10% of same materials for the 
suspended ceiling systems used herein. 

 

M. IRONMONGERY & DOOR HARDWARE 
 

PART 1 – GENERAL 
 
1.1 SCOPE OVERVIEW 
 
1.1.1 The works in this scope includes, but are not limited to, the design, supply, delivery, 

installation, supervision, co-ordination, testing, commissioning, and handover in approved 
conditions of the Ironmongery. All labor and material, transport, plant and necessary 
equipment for supply and installation of the ironmongery shall be included. 

 
1.1.2 Manufacturer/approved material indicated in the specifications are included only for 

reference of quality and performance required and should not be read as pertaining to any 
particular preference or prejudice. Alternative proposal complying or exceeding the 
specifications are acceptable meeting the latest standards of appropriate installation. The 
drawings and door schedule depict the performance requirement and the Subcontractor 
shall review the details against his own system and propose solutions to meet technical 
requirements of the project. 

 
1.1.3 Qualifications and exceptions to this specification shall be listed and specifically and 

included at the time of tender. Without such exceptions, tenders shall be deemed to fully 
comply with the specification. 

 
1.1.4 The Ironmongery Supplier is to coordinate with door manufacturer to provide drawings, 

samples, and specifications for approval. The contractor shall assume full responsibility in 
ensuring that the assemblies meet the performance requirements of the specifications. 

 
1.2 PROJECT/SITE CONDITIONS OR SPECIAL CONDITION 
 
1.2.1 Hardware shall be complete with all necessary screws, bolts, anchors or other fastenings 

for proper application of suitable size and type, and match hardware as to materials and 
finish. 
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1.2.2 Regulatory Requirements 
 
1.2.2.1 Conform to applicable building code for requirements applicable to fire rated doors and 

frames. 
 
1.2.2.2 Conform to the applicable sections of Chapter 5 of NFPA 101, NFPA 80, and NFPA 252. 
 
1.2.2.3 Provide hardware which has been tested and listed by UL or FM for fire rated assemblies 

of types which comply with requirements of door and frame labels. 
 
1.2.3 Certification 

 
1.2.3.1 Ironmongery Supplier/Manufacturer and Door Contractor shall jointly inspect complete 

installation and certify that ironmongeries & hardware installation has been furnished and 
installed in accordance with manufacturer’s standard & instructions. 
 

1.2.3.2 Provide two copies of certifications to Architect. 
 

1.2.4 The contractor shall co-ordinate with other relevant trades and is responsible for obtaining 
all information required to achieve good and coordinated installation. 
 

1.2.5 The Contractor shall carry out the following obligations and duties 
 

1.2.5.1 Obtain field measurements and setting-out of areas before commencement of works. 
 

1.2.5.2 Make enquiry if there are any discrepancies between site conditions and approved 
construction drawings prior to proceeding with work. 
 

1.2.5.3 Provide/arrange necessary evidence/documentation as may be required by the relevant 
authorities to demonstrate compliance with relevant codes, regulations and standards. 
 

1.2.5.4 Allow protection to completed works including all fixings and accessories. 
 
1.3 REFERENCES/PROJECT REQUIREMENTS 
 
1.3.1 Tender Drawings, Door Schedule and general provisions of Contract, including General and 

Supplementary Conditions and Scope Description & Specifications, apply to this Section. 
This section shall be used in conjunction with the above documents to establish the full 
requirement of the project. 

 

1.3.2 The contractor to note that client is not an approving authority for the purposes of authority 
requirements. client will comment on drawings and proposal by the contractor it is the sole 
responsibility of the contractor to meet the performance requirements and the requirements 
of applicable statutory institutes or standards.  

 
1.3.3 The contractor shall comply with all relevant local codes and regulations that may apply to 

the works. Equivalent standard in India in cases where they exist, with prior approval can 
replace the standards referred to in this document. The more stringent standard always 
applies. 

 

1.3.4 Additional project requirements and references: 
 Latest India Code on Barrier Free Accessibility in Buildings 
 ANSI/NFPA 80 - Fire Doors and Windows. 
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 AWI - Architectural Woodwork Institute. 
 BHMA - Builders’ Hardware Manufacturers Association. 
 DHI - Door Hardware Institute. 
 NAAMM - National Association of Architectural Metal Manufacturers. 
 NFPA 101 - Life Safety Code. 
 SDI - Steel Door Institute. 
 NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures. 
 NFPA 252 - Fire Tests of Door Assemblies. 
 UL 10B - Fire Tests of Door Assemblies. 
 UL 305 - Panic Hardware. 
 Code of Practice – CP96 
 All Related India Standards and Code of Practice. 
 

1.4 SUBMITTALS & TECHNICAL REQUIREMENTS 
 

1.4.1 Product Data Sheet & Samples: 
 

1.4.1.1 Provide product data on specified hardware.  Include each hardware item cut sheet bound 
in each hardware schedule.  Identify item on sheet. 

 
1.4.1.2 Data sheet shall include information to show compliance with technical, physical and 

performance requirements.  
1.4.1.3 Data sheet shall include instructions for installation and maintenance of operating parts and 

finish. 
 
1.4.1.4 Submit sample for each type of ironmongeries properly labeled and tagged mounted on 

standard sample boards including all accessories, attachments, and fixings. 
 
1.4.1.5 All approved sample shall be retained by client/Architect for future reference of ironmongery 

types. 
 
1.4.2 Certifications:  
 

Submit all other relevant certificates on quality conformance form local or international 
testing authority. 
 

1.4.2.1 Ironmongery Schedule:  
 

Submit schedule at earliest possible date, particularly where acceptance of ironmongery 
schedule must precede fabrication of other work that is critical in project construction 
schedule. Include in the schedule product data, samples, shop drawings of other work that 
is affected by finish ironmongery and other information essential for coordinated review of 
ironmongery schedule. 
 

 Ironmongery Schedule should contain the following information in an organized format: 
 

 Type, style, function and finish of each ironmongery item 
 Name, model number, and manufacturer of each item 
 Fastening, fixing, and other pertinent information. 
 Mounting locations for ironmongery with dimensions I reference to approved shop 

drawings. 
 Door Frame size and material 
 Keying information 
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 System and wiring diagram for all electronic ironmongery. 
 

1.4.2.2 Keying Schedule 
 

 THE CONTRACTOR and approved ironmongery supplier shall co-ordinate with to 
develop comprehensive keying schedule for the entire project. 

 
 The keying schedule shall contain information with regard to keying system, master 

keying, numbering of keys and placement of cylinders. 
 
 Comprehensive layout drawing showing cylinder tagging and numbering in relation to 

keying schedule shall be submitted by THE CONTRACTOR and approved ironmongery 
supplier. 

 
 The keying/cylinder system shall be of highest security level and latest technology 

design. 
 
 The keying system shall have the capacity to expand for the subsequent phases of the 

development without having to re-key the existing locks. 
 
 The keying system shall be submitted to client for approval including all system 

information and required lead time for production and replacement. 
 

 Cylinders shall be of removable core type, and shall conform to additional client 
requirements. 

 
 Submit templates of finish ironmongery for door and frames as required by the various 

trades involve in the work. 
 
 Ironmongery supplier will be required to meet with client to establish quantity and types 

of core required. 
 
 Coordinate the ironmongery work required with the specialty door manufacturer / 

suppliers, the card reader, security alarm, and fire alarm Subcontractors. 
 
1.5 QUALITY ASSURANCE 
 
1.5.1 Manufacturers & Suppliers: Companies specializing in manufacturing door hardware, 

ironmongery and security systems with minimum ten (10) years experience with a record 
of successful service performance for similar quantity, type, and quality to that indicated 
project. 

 
1.5.2 The Manufacturer/Supplier shall be available at reasonable times during course of the 

work for consultation about the project ironmongery requirements to the client and the 
Contractor. 

 
1.5.3 Hardware installer: Employ a qualified carpentry person to perform the work of this 

Section.   
 
1.5.4 Single Source Responsibility: each type of ironmongery shall be supplied from single 

manufacturer without substitution unless noted otherwise “or approved equivalent” which 
means “or equal is approved by client”.  
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1.5.5  Manufacturers: Items of other manufacturers than those scheduled will be considered for 
acceptance providing they meet the specified criteria and that the substitution requests 
are made in accordance with the specifications, no exceptions. 

 
1.6 WARRANTY 
 
1.6.1 Provide 5-year full warranty for all ironmongery.  Door closers shall have 10 year full 

warranty. Warranty shall be signed by the Contractor and Ironmongery supplier and 
installer agreeing to repair or replace defective parts or workmanship. 

 
1.6.2 Warranties to cover the cost of dismantling, removing, making new parts, making good to 

adjacent/surrounding surfaces, finishing and re-fixing to match existing. 
 
PART 2 – PRODUCTS 
 
2.1 HINGES 
 
2.1.1 Hinges: All hinges shall be ball bearing with sufficient throw to clear door trim or wall 

construction, but no more than necessary. High frequency type, full mortice template butt 
hinge. 

 
2.1.2  Hinges for exterior doors and security areas shall have pins held in place by a set screw 

which can only be removed while the door is open. 
 
2.1.1 Provide additional hinges as required by door height in accordance with manufacturing 

recommendations 
 
2.1.2 All hinges supplied shall be of the same manufacturer and available in low, medium and 

high frequency. 
 
2.1.3 Unless otherwise specified, all hinges shall be of satin stainless steel Grade 304/316, full 

mortice template ball bearing hinges. 
 
2.1.4 All hinges shall be supplied with wood screw for timber doors and machine screw for metal 

doors. 
 
2.1.5 The centre pin of the hinges shall be fixed so that it will not be moved out-of-place from 

the hinges due to door misalignment. 
 
2.2 LOCK SETS  

 
2.2.1 Cylindrical type of weight, design, function and materials as specified.  Faces shall be 

rabbeted, beveled or rounded as required. 
 
2.2.2 They shall pass the fire tests of BS476 Part. Manufactured according requirements to 

EN12209, dimensions according to DIN 18251-1, class 3, classification 3H110B2KC20. 
 
2.2.3 Locks shall have all functions available in one size case, manufactured from heavy gauge 

steel. 
 
2.2.4 The mortice lockcases are to be tested in overseas or locally to be suitable for usage on 

fire-rated doors up to 4-hours irregardless of the function of the locks.   
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2.2.5 Detailed specification of locksets are as follows :- 
 

 Heavy duty able to withstand heavy usages. 

 Heavy duty spring follower for lever handles to prevent any form of sagging.  The force 
exerting on the lever handle in order to activate the latch must be at least 1.5kg. 

 Available in 60mm backset. 

 8mm square follower. 

 Minimum 22mm throw (Double throw) for deadbolt. 

 Single sided lever handle fixing if necessary. 

 17mm profile or 22mm profile cylinder hole, 72mm centre-to-centre distance from lever 
to cylinder. 

 As for high security mortise lock, the latch must be non-reversible and should be 
complete in one piece latch.  Reversible latch is to be use in low security area. 

 Forend to be in single piece of thickness 3.4mm and material in stainless steel Grade 
316. 

 Gauged case to be welded directly onto forend of lockcase for security purposes. 

 Forend shall be in modular size for all lock functions for easy maintenance. 

 
2.2.6 Locksets shall be supplied complete with strike plate, cylinder escutcheon and roses, in 

stainless steel Grade 316, as required for the function requirement. 
 

2.2.7 Stainless steel materials of the forend of the lockcases and lever handle must be of Grade 
316 and tested accordingly to the standards DIN 50021/ASTM/B 117/JIS Z2371.  The tests 
are to be tested by local test laboratory for the corrosion resistance of the stainless steel 
Grade 316 for the period of 4 years.  The stainless steel materials must not rust or corrode 
during the first 4 years after completed installation.  Proof of the test for corrosion resistance 
to be submitted. 

 
2.2.8 The follower and latch of the proposed lockcase shall be tested for at least 600,000 cyclic 

movements, and proof of testings by independent institution shall be submitted as proof.  
 
2.2.9 Rebated kits and striking plates shall be provided for all double leaves doors. 
 
2.2.10 The possible functions of the locksets are :- 
 

 Mortice Night Latch (Silent Action) 

 Mortice Deadbolt 

 Mortice Sashlock (A Lock With Deadbolt And A Latch) 

 Mortice Nightlatch With Anti-Thrust Bolt 

 Mortice Bicentric Lockset 

 Narrow Mortice Deadlock  

 Narrow Mortice Sashlock 

 Mortice Panic Lock 

 

2.2.11 Curved Strike Lips: Length to protect jamb trim. 
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2.2.12 All lock-strikes shall be with box, stainless steel dust covers and a lip of sufficient length to 
protect door trim and jamb.  

 
2.2.13 Locksets shall have removable core keying and cylinder. 
 
2.2.14 Material: All levers and handles must be of stainless steel; finish to be selected from 

manufacturer standard range. 
 
2.3 DOOR CLOSERS 

 
2.3.1 Closer Construction shall be heavy-duty type available in regular slide arm and channel. 

All parallel arm brackets shall be provided for door swings towards the opposite direction. 
  
2.3.2 Door closers must not install on the outside of any exterior door. 
 
2.3.3 Door  Closer shall be fully intelligent back-check feature providing a cushion effect to 

prevent uncontrolled opening of the door beyond 70o with adjustable closing speed control 
and latching action function from 180-70o  to allow easy access to handicapped person, 
electromagnetic hold open device, smoke detectors and concealed sequence door 
selector. 

 
2.3.4 Door closer shall have an adjustable latching force to ensure that door is properly closed 

and latched. Door Closer and door coordinator/selector shall be approved by relevant 
authority 

 
2.3.5 Door Closer shall be totally reversible without adjustment. 
 
2.3.6 Door Closer shall match the lever/pull handle/push plate finishes of the door. 
 
2.3.7 Provide surface units which have been independently certified to a minimum of 10,000,000 

cycles, in accordance with ANSI testing procedures.  
 
2.3.8 Conforms to most recognized International Standards such as EN 1154 and certified to 

ISO9001.  
 
2.3.9 The closer shall be approved by FSSB and PSB to be used on fire doors and certified to 

PSB SS 332 standard. 
 
2.3.10 Fasten all closers with through bolts 
 
2.4 EXIT DEVICES  

 
2.4.1 Exit Devices: UL listed for purpose intended.  Operating device shall be touchbar style.  

Finish, function, design, lever, and trim as indicated in Hardware Sets. 
 
2.4.2 Provide extended rods as required for each particular opening. 
 
2.4.3 Material: Device body and components must be of stainless steel; finish to be selected 

from manufacturer standard range. 
 

2.5 FLUSH BOLTS & DUST PROOF STRIKE SOCKET 
 

2.5.1 Flush Bolt shall be of lever action type or self latching PSB approved type. 
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2.5.2 Provide extended rods as required for each particular opening. 
 
2.5.3 Dust proof spring loaded strikes shall be used when the door locks into floor, except where 

metal threshold is used. 
 
2.5.4 Material: Flush Bolts and Dust Proof Strikes must be of stainless steel; finish to be selected 

from manufacturer standard range. 
 

2.6 DOOR STOPS 
 

2.6.1 Door stop for doors adjacent to drywall shall be floor mounted type. 
 
2.6.2 Door stop for doors adjacent to masonry/concrete wall shall be wall mounted type.  
 
2.6.3 Material: door stop body must be of stainless steel; finish to be selected from manufacturer 

standard range. Bumper shall be of approved neoprene or rubber component. 
 
2.7 DOOR SELECTOR 

 
2.7.1 Door selector shall be on a non-handed type, fully automatic and available in vrying 

lengths. 
 
2.7.2 Proprietary stainless steel strike plate shall be provided.  
 
2.7.3 Material: door selector arm and body must be of stainless steel; finish to be selected from 

manufacturer standard range. Roller shall be of approved neoprene type. 
2.8 FLOOR SPRING & GLASS DOOR IRONMONGERY 
 
2.8.1 Floor Spring shall be of double action type. 
 
2.8.2 All patch fittings and accessories shall come from single-supply source as the floor spring. 
 
2.8.3 Lockset shall allow for the same cylinder profile as the rest of the whole project and form 

part of the master - keying schedule. 
 
2.8.4 Stainless steel handle shall be designed and coordinated with door/curtainwall contractor. 
 
2.8.5 Depth of floor spring shall not be more than 60mm.  The Contractor shall ensure that the 

top level of floor spring completed is of the same level as the adjacent finished floor level 
(with finished). 

 
2.8.6 All floor spring shall be provided with pressure relief valve to prevent over-loading and oil 

leaking. 
 
2.8.7 Floor spring shall be provided with adjustable hold open/back check from 75 degree to 

175 degree. 
 
2.8.8 Floor spring shall have delayed closing up to 45 seconds. 
 
2.8.9 Floor spring shall be available in closing force of 53NM, 35NM or 15NM. 
 
2.8.10 Floor spring shall be available with interchangeable spindle from 5mm to 50mm suitable 

for timber, metal and glass doors. 
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2.9 CYLINDER & MASTERKEY SYSTEM 

 
2.9.1 Provide “Kaba” keyway or equivalent to match Owners requirements.  Furnish all locks 

construction.  Master keyed.  Provide core type as required by owners system. 
 
2.9.2 Cylinders shall comply with ANSI A156.6 and conform to DIN 18252 or its equivalent. 
 
2.9.3 All cylinders proposed shall meet the degree of security desired for the installation. 
 
2.9.4 The plug shall be made of solid brass.  Cylinder shell shall be made of solid brass and finish 

to match the appearance of the lock which the cylinder is fitted.  
 
2.9.5 All cylinders shall be available in at least 22 or more pins with tumblers.  Each of the 22 

positions consists of a security pin, a security tumbler and a spring.  For added security the 
cylinder shall possess multi-part construction of the pin mechanism coupled with the rotation 
factor and off centre pin to key alignment features, and in 4 multiple rows for security 
reasons. Single row of pin is not acceptable. 

 
2.9.6 The cylinders shall have detainer pins to protect against picking. 
 
2.9.7 Cylinders shall be designed for tensile loading of 12800 Newton against wrenching and 

pulling of the plug within the cylinder. 
 
2.9.8 The cylinder shall suit regular door thickness of 40 - 45mm but incremental increases shall 

be available for doors of thickness more than 60mm. 
 
2.9.9 The cylinder's bodies and plugs are machined from extruded brass to a diameter of 17mm 

or 22mm round profile unique as compared to the conventional cylinder. 
 
2.9.10 It is finished in nickel silver plating as standard to match most door furniture, however, 

other finishes are available upon request. 
 
2.9.11 The standard length of a double cylinder with both sides keyed is 65mm which suits most 

doors up to 50mm thick.  Extended length is available upon request for extra thick doors. 
 
2.9.12 Where external security is vital, cylinder can be surface hardened to prevent drilling.  The 

pins in such cylinders are also hardened. 
 
2.9.13 The range of cylinders must be very wide.  A cylinder can be found to suit most applications 

from door locks, roller shutter locks, furniture locks, key switches, or in certain cases 
special application. 

 
2.9.14 All cylinders are factory sealed making it impossible to tamper with the permutation inside 

the cylinder. 
 
2.9.15 Since a cylinder could be found to suit most applications, it is possible to master key 

systems comprising a variety of cylinder locks, eg. mortice locks, roller shutter locks, 
knobsets, padlocks, furniture locks, key switches and others being integrated into a master 
key system. 

 
2.9.16 All cylinders supplied shall be under grand masterkey complete with optional construction 

key system.  The Contractor shall liaise with his sub-contractor responsible for producing 
a key chart in master key system for S.O.'s approval prior to installation. 
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2.9.17 Cylinders shall be available in construction key system, which is incorporated into the 

permanent cylinder, if requested.  The construction key system can be invalidated by using 
a special U-key or change code key and only the mastered keys will be able to activate 
the cylinder.  Alternatively, temporary cylinders should be supplied at no costs.  The main 
contractor shall resume the responsibility to change the temporary cylinder to the actual 
cylinders during handling-over stage. 

 
2.9.18 The inserts of the master keyed cylinders should be interchangeable for replacement and 

security purposes. 
 
2.9.19 The inserts of the master keyed cylinders must be suited to other cylinder types, namely 

rim cylinder, 17 mm profile cylinder, 22 mm profile cylinder, 36 mm profile cylinder, etc. 
 
2.9.20 The housing of the cylinder shall be recyclable and interchangeable.  These as well as 

other components could be kept by the user for maintenance purposes. 
 
2.9.21 The listed security patented cylinders and padlock would be: 
 

 Security patented thumb turn cylinder in nickel plated, come in minimum 22 individual 
pins with tumblers positions, suited to the overall master keyed system with minimum 5 
levels of hierarchies. 

 

 Security patented double cylinder in nickel plated, come in minimum 22 individual pins 
with tumblers positions, suited to the overall master keyed system with minimum 5 levels 
of hierarchies 

 Security patented single cylinder in nickel plated, come in minimum 22 individual pins 
with tumblers positions, suited to the overall master keyed system with minimum 5 levels 
of hierarchies 

 Security patented padlock, come in minimum 22 individual pins with tumblers positions, 
suited to the overall master keyed system with minimum 5 levels of hierarchies 

 
2.9.22 The Subcontractor shall rekey construction cylinders as required to secure portions of the 

project for his use. 
 
2.9.23 Provide 40 construction master keys for distribution to other trades during course of work. 
 
2.9.24 Provide 3 change keys per lockset / cylinder. 
 
2.9.25 Provide wall mounted key cabinet with hooks, labels, and index. 
 
2.9.26 Provide stainless steel tamper proof key rings for each set of keys with 25% additional 

rings and required fastening tool. 
 
2.10 KEYING AND MASTERKEYING (MECHANICAL LOCKSETS) 
 
2.10.1 All cylinders shall be able to be furnished with built-in construction key system, individual 

key, sub-master key, master key, grand master key, great grand master key under the 
same system, with minimum 5 levels of master key hierarchy. 

 
2.10.2 All keys are to be made of nickel silver, are flat, reversible and can be inserted both ways. 
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2.10.3 Keys shall have special key blanks and keyways for difficult unauthorised reproduction 
and shall have copyright for the period 2022.  Patent protection shall be registered both 
worldwide and locally in India and the region. 

 
2.10.4 Keys production can only be executed through authorised request from owner and the 

indentations on the keys are produced by CNC machine. 
 
2.10.5 All cylinders shall be finished with 3 keys sealed with a tagged special chastity clip to be 

handed over to client/architect. 
 
2.10.6 Key alike cylinders shall be furnished with 12 keys sealed with a special chastity clip. 
 
2.10.7 6 nos each of the sub-master keys, master keys and grand master keys are to be provided 

in a sealed chastity clip and tagged. 
 
2.10.8 It shall be deemed that the contractor has priced for the provision of keys and master 

keying system specified (minimum 5 hierarchy) in the unit rates for cylinders. 
 
2.10.9 Each key shall have the option of including various different colours, up to 12 different 

colours, to the key bow as means of identification by the client.  The colour to the key bow 
shall be able to be interchangeable with special tooling by the client themselves.  The 
supplier shall made provision to supply the fixture to change the colour coding on the key 
bow. 

 
2.10.10 The key duplication method must be by special milling method with special and 

controlled tool bits by the supplier.  Drilling method and any other methods of key 
duplication is not acceptable and will be rejected.  The supplier must submit samples 
and proof of the required key milling method in the duplication the security key. 

 
2.10.11 Provision must be made to allow an intelligent SMART RFID chip to be incorporated into 

the key bow of all keys supplied.  
 
2.10.12 The keys to the mechanical locking system should be able to be upgraded in future to 

incorporate and integrate with mechatronic locking system or a full electronic access 
control system that make use of RFID or Legic technology, without changing  the existing 
mechanical master key system and locking hardwares, except cylinders. 

 
2.10.13 The listed security key system to the master keyed cylinders would be: 

 
 Security patented thumbturn cylinder in nickel plated, come in minimum 22 individual 

pins with tumblers positions, suited to the overall master keyed system with minimum 5 
levels of hierarchies 

 Security patented double cylinder in nickel plated, come in minimum 22 individual pins 
with tumblers positions, suited to the overall master keyed system with minimum 5 levels 
of hierarchies 

 Security patented single cylinder in nickel plated, come in minimum 22 individual pins 
with tumblers positions, suited to the overall master keyed system with minimum 5 levels 
of hierarchies 

 Security patented padlock, come in minimum 22 individual pins with tumblers positions, 
suited to the overall master keyed system with minimum 5 levels of hierarchies 
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2.11 HANDLING/DUPLICATION OF KEYS (MECHANICAL) 
 
2.11.1 The Contractor shall maintain an updated record on site of keys issued and a copy of such 

record shall be submitted to client/architect.  The cylinder lock shall be replaced prior to 
handing over for anyone of those keys reported lost at the Contractor's expense.  No 
duplication of keys shall be permitted without prior approval of client/architect. 

 
2.11.2 The supplier must be present to hand over the sealed keys to the owner’s representative 

in the presence of the main contractor, owner’s representative and S.O.  All documentation 
of the handing over process must be properly recorded. 

 
2.11.3 Temporary or construction keys should be properly controlled by the main contractor to be 

issued to sub-contractors, and proper records of key withdrawals are to be maintained.  
These records would be requested and inspected by the end-users at any time. 

 
2.11.4 If temporary or construction cylinders are used during the construction phase(s) of the 

building, the main contractor are to be solely responsible and accountable for the proper 
changing over of the temporary or construction cylinders to the actual master keyed 
cylinders.  The costs of the change-over of cylinders are deemed to be part of the costs 
and scope of works under the main contractor.  The end-user’s keys are to be handed 
over to the end-user directly by the supplier of the master keyed system. 

 
2.12 HANDLES 

 
2.12.1 All levers/pull handles and accessories shall be of the same manufacturer and supplier. 
 
2.12.2 All roses and escutcheon shall have a snap on cover of more than 8 mm in height. 
 
2.12.3 All levers/pull handles, roses and escutcheon shall be provided with a bolt through fixing 

and shall be supplied with a special fixing system.  This is to prevent from becoming loose 
after prolong usages. 

 
2.12.4 Approved level handles bolted to rose or backplate shall open smoothly, softly and silently 

and yet be strong enough to prevent any form of sagging. 
 
2.12.5 All backplates, roses and escutcheons shall be concealed fixings and squarely aligned 

with door leaf.  The fixing screws shall be installed from behind the door or from inside the 
room. 

 
2.12.6 All lever handles shall be available with the option of incorporating with radial needle 

bearings and not ball bearings, which is in the roses itself, for heavy duty door and 
excellent handle operation.  The needle-bearings, integrated in the lever handles, is fixed 
rotating on a ground plate in stainless steel and provided with the special fixing system. 

 
2.12.7 Wherever required, lever handle and knobs can be intermixed for inside/outside trim. 
 
2.12.8 Specified lever handles is able to withstand very heavy weight and pressure exerting on 

the handles.  
 
2.12.9 Stainless steel materials of the forend of the lockcases and lever handle must be of Grade 

316 and tested accordingly to the standards DIN 50021/B 117/JIS Z2371.  The tests are 
to be tested for the corrosion resistance of the stainless steel Grade 304 shall simulate the 
corrosion environment within the period of 4 years.  The test certificate of the test by an 
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independent institution shall be submitted a proof of the test.  The stainless steel materials 
must not rust or corrode during the first 4 years after completed installation. 

 
2.12.10 More than 5 designs of the handles should be made available for customer’s selection.  

Designer hollow and solid handles shall be made available for the client’s final selection. 
 
2.13 PRODUCT AND FINISH 
 
2.13.1 All appropriate hardware shall be of satin stainless steel grade 316 uniform throughout. 
 
2.13.2 Finish hardware shall be tarnish resistance. 
 
2.13.3 All mortise locksets, high security cylinders, handles, exit devices, door closers, floor 

springs and other accessories and components shall be from the same approved supplier. 
 
2.14 MANUFACTURER/SUPPLIER 
 
2.14.1 Ebco 
 
2.14.2 Godrej 
 
PART 3 – EXECUTION 
 
 
3.1 PREPARATION & INSPECTION 
 
3.1.1 Verify that doors and frames are ready to receive work and dimensions are as instructed 

by the manufacturer. 
 
3.1.2 Do not commence installation until unsatisfactory conditions have been rectified 
 
3.1.3 Beginning of installation means acceptance of existing conditions. 
 
3.2 DELIVERY, STORAGE, AND HANDLING 

 
3.2.1 Deliver products to site, store and protect products in storage until installed. 
 
3.2.2 Each individual item must be individually labeled and identify package with door number 

code to match hardware schedule. 
 
3.2.3 Deliver permanent keys to client/architect direct form lock manufacturer. 
 
3.2.4 Protect hardware from theft by cataloging and storing in secure area. 
 
3.2.5 Install hardware only upon approval of client/architect. 
 
3.3 SEQUENCING  
 
 Coordinate order of installation for all hardware items to eliminate conflicts of operating 

mechanisms.  Provide general notes as to the order of installation. 
 
3.4 INSTALLATION 
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3.4.1 Mount all Ironmongery units at height indicated in the drawings, except if shown or 
specified otherwise or to comply with requirements of governing regulations & 
handicapped requirements. 

 
3.4.2  Install each ironmongery item in compliance with manufacturer’s instructions, 

recommendations, and templates. Securely fasten all parts to be attached. Fit faces of 
mortised items snug and flush. Make sure all operating parts move freely and smoothly 
without binding, sticking, or excessive clearance. 

 
3.4.3 Whenever cutting and fitting is required to install ironmongery onto or into surfaces which 

are later to be painted or finished in other way, remove and store ironmongery prior to 
painting or finishing. Reinstall item only when the finishes have been completed on the 
surface to which the ironmongery is to be installed. All buts, locks, plates, strikes, etc., 
shall be neatly and accurately mortised flush, properly placed and accurately aligned for 
smooth and quiet operation without sticking, binding, hanging, or ratting.  All doors shall 
be hung with equal clearance at jambs and heads.  Adjust all hardware properly and leave 
in smooth operating condition. 

 
3.5 ADJUSTING AND CLEANING 
 
3.5.1 Adjust and check each operating ironmongery item to ensure correct operation and 

function. 
 
3.5.2 Replace units that can not be adjusted to operate as intended for the installation made. 
 
3.5.3 Final Adjustments:  
 

 Where ironmongery is installation is made more than 1 month prior to building 
acceptance or occupancy of room or area, the supplier/installer shall return to work 
area 1 week prior to acceptance or occupancy and make final check and adjustment 
of all ironmongery items.  

 Clean grease, dirt or item marks and as necessary restore correct operation, function 
and finish. 

 Adjust door control device to compensate for final balancing of the heating and 
ventilating equipments and difference in room air pressure. 

 
 
3.6 MAINTENANCE & TRAINING 

 
3.6.1 Prior to handing over for inspection, all projected parts and surfaces such as door levers, 

pull handles and others shall be properly wrapped and sealed. Should any serious 
scratches or other defects on the surfaces of the ironmongery be found, THE  Contractor 
shall replace the ironmongery at his own cost. 

 
3.6.2 Submit operation and maintenance data, Include data on operating hardware, 

adjustments, lubrication requirements, inspection procedures related to preventative 
maintenance and cleaning procedures of finishes. 

 
3.6.3 Provide special wrenches and tools applicable to each different or special hardware 

components. 
 
3.6.4 Provide maintenance tools and accessories supplied by hardware component 

manufacturer. 
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3.6.5 Training Program: The Ironmongery supplier/installer shall conduct a training program to 

client technical/maintenance staff within 3 months of the application of Temporary 
Occupation Permit. The training program should be hands-on oriented with appropriate 
reference to operations and maintenance training manuals to be provided. The training 
shall focus on the following items 

 
 To assemble and disassemble all items supplied 
 To replace faulty parts within all parts supplied 
 To configure lock cylinder pinning for keys supplied 
 To perform routine maintenance on all items supplied 

 
3.6.6 This training requirement does not relieve the supplier/installer and the contractor from 

any warranty obligations already provided in the contract.  
 

N. SANITARY FIXTURES 
 
1.0 PART 1 - GENERAL 
 

1.1 WORK INCLUDED: 
 

 Water closets. 

 Urinals. 

 Wash basins. 

 Sinks. 

 Mop basins. 

 Electric water coolers 

 Shower 
 
1.2 RELATED WORK: 
 

 This Section shall be used in conjunction with, but not limited to, the other relevant 
specifications, drawings and Contract Documents to establish the total requirements.   

 
 CAUTION:  Use of this Section without including all of the above-listed items will 

result in omission of basic requirements.  
 
 In accordance with the General Conditions of Contract, the aforesaid documents shall 

be taken as mutually explanatory, and any ambiguities or discrepancies shall be 
resolved by the Purchaser, who shall then instruct the Contractor thereon. In the event 
of conflict regarding requirements between this Section and any other document, the 
more stringent requirement shall apply unless specifically instructed by the Purchaser 
in writing otherwise.  

 
1.3 REFERENCES: 
 

 ANSI A112.6.1 - Supports for Off-the-Floor Plumbing Fixtures for Public Use. 

 ANSI A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings. 

 ANSI A112.19.1 - Enameled Cast Iron Plumbing Fixtures. 

 ANSI A112.19.2 - Vitreous China Plumbing Fixtures. 
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 ANSI A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use). 

 ANSI A112.19.5 - Trim for Water-Closet Bowls, Tanks and Urinals. 

 ANSI Z358.1 - Emergency Eye Wash and Shower Equipment. 

 ARI 1010 - Drinking Fountains and Self-Contained Mechanically Refrigerated 
Drinking Water Coolers. 

 ANSI A117.1 - Requirements for the Physically Challenged. 

 Americans with Disabilities Act Guidelines. 
 
1.4 QUALITY ASSURANCE 
 

 Refer to General Conditions. 

 Comply with product data. 

 Fixtures:  By same manufacturer for each product specified throughout. 

 Trim:  By same manufacturer for each product specified throughout. 

 
1.5 SUBMITTALS 
 

 Refer to General Conditions. 

 Submit shop drawings and product data. 

 Product Data:  Submit manufacturer's technical product data, including rated 
capacities of selected model clearly indicated, furnished specialties and accessories; 
and installation instructions.  Include fixtures, sizes, utility sizes, trim and finishes. 

 Shop Drawings:  Submit manufacturer's assembly-type shop drawings indicating 
dimensions, roughing-in requirement, required clearances and methods of assembly 
of components and anchorages. 

 
1.6 OPERATION AND MAINTENANCE DATA 

 
 Refer to General Conditions. 

 Submit operation and maintenance data. 

 Maintenance Data:  Submit maintenance data for each type of plumbing fixture and 
accessory; including troubleshooting maintenance guide.  Include this data, product 
data and shop drawings in maintenance manual. 

 Include fixture trim exploded view and replacement parts lists. 
 

1.7 DELIVERY, STORAGE AND HANDLING 
 

 Refer to General Conditions. 

 Deliver products to site. 

 Deliver plumbing fixtures individually wrapped in factory-fabricated containers. 

 Handle plumbing fixtures carefully to prevent breakage, chipping and scoring fixture 
finish.  Do not install damaged plumbing fixtures; replace and return damaged units 
to equipment manufacturer. 

 
1.8 WARRANTY 

 
 Refer to General Conditions. 

 Provide five year manufacturer's warranty. 
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 Warranty:  Include coverage of electric water cooler compressor. 
 
2.0 PART 2 - PRODUCTS 
 

2.1 ACCEPTABLE MANUFACTURERS - FIXTURES 
 
1.1.1 Water closets, Urinals, Wash basins, Sinks (vitreous china/enameled cast iron). 
 

 As Per BOQ 
 

1.1.2 Sinks, Wash basins (stainless steel). 
 

 As Per BOQ 
 
2.2 ACCEPTABLE MANUFACTURERS - FAUCETS AND DRAINS (INSTITUTIONAL) 

 
 AS Per BOQ 

 
2.3 ACCEPTABLE MANUFACTURERS - WATER CLOSET SEATS 
 

 As per BOQ 
 
2.4 ACCEPTABLE MANUFACTURERS - MOP BASINS, SHOWER RECEPTORS 
 

 Not Used 
 
2.5 ACCEPTABLE MANUFACTURERS - ELECTRIC WATER COOLERS 
 

 As per BOQ 
 
2.6 WATER CLOSET (WC-1) 
 

 Bowl:  ANSI A112.19.2; wall hung siphon jet vitreous china closet bowl, with elongated 
rim, 1-1/2" top spud, china bolt caps; white.  Model as per BOQ/Approved brand. 

 Flush System:  Dual flush system; Concealed Cistern with Flush Panel; Model as per 
BOQ/Approved brand. 

 Seat:  Solid white plastic, open front, extended back, self-sustaining hinge, stainless 
steel bolts, with cover Manufactured by approved brand.  Anti-microbial plastic. 

 Wall Mounted Carrier:  ANSI A112.6.1; adjustable cast iron frame, integral drain hub 
and vent, adjustable spud.  Lugs for floor and wall attachment, threaded fixture studs 
with nuts and washers.   

 
2.7 WATER CLOSET (WC-2) - FOR THE PHYSICALLY CHALLENGED: 

 
 Bowl:  ANSI A112.19.2; wall hung siphon jet vitreous china closet bowl, with elongated 

rim, 1-1/2" top spud, china bolt caps; white.  Model as per BOQ/Approved brand. 

 Flush System:  Dual flush system; Concealed Cistern with Flush Panel; Model 
WH003/MB001 Manufactured by approved brand. 

 Seat:  Solid white plastic, open front, extended back, self-sustaining hinge, stainless 
steel bolts, with cover Manufactured by approved brand.  Anti-microbial plastic.  
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 Wall Mounted Carrier:  ANSI A112.6.1; adjustable cast iron frame, integral drain hub 
and vent, adjustable spud.  Lugs for floor and wall attachment, threaded fixture studs 
with nuts and washers.   

 
2.8 URINAL (UR): 
 

 Urinal:  ANSI A112.19.2; vitreous china, wall hung syphon jet urinal with shields, 
integral trap, removable stainless steel strainer, 3/4" top spud, steel supporting 
hangers; white color.  Model as per BOQ/Approved brand. 

 Flush Valve:  ANSI A112.18.1; exposed, battery powered, sensor operated flush meter, 
escutcheon, integral screwdriver stop, vacuum breaker, metal cover. Model as per 
BOQ/Approved brand. 

 Wall Mounted Carrier:  ANSI A112.6.1; cast iron and steel frame with tubular legs, lugs 
for floor and wall attachment, threaded fixture studs for fixture hanger, bearing studs 

 

2.9 WASH BASIN (WB): 
 

 Basin:  ANSI A112.19.2; vitreous china Counter top WASH BASIN 650mm x 455mm x 
200mm minimum, with single hole, D-shaped basin with front overflow, Model 
LW909KS Manufactured by approved Company.  

 Grid strainer; provide chrome plated grid strainer and tail piece. 

 P-Trap:  Adjustable chrome plates 17 gauge 1-1/4" x 1-1/2" brass with cleanout plug 
and deep escutcheon.  P-trap is pre-insulated. Manufactured by approved Company. 

 Supply Fittings:  Chrome plated rigid supplies with loose key angle stops.   

 
2.10 LABORATORY SINKS (LS): 
 

 Basin: To be supplied by others. 

 Faucet:  Deck mounted laboratory mixing faucet with rigid/ swing gooseneck with wrist 
blade handle.  . 

 Drain:  Type 316 stainless steel with flat strainer and 4" tail piece.   

 Trap:  Chrome plated 17 gauge 1-1/2” x 1-1/2” brass with cleanout plug and deep 
escutcheon.   

 Supply Fittings:  Chrome plated rigid supplies with loose key angle stops.   

2.11 SINK (Break Room): 
 

 Double compartment 36" x 20" O.D ,depth 7.5”,  18 gauge , stainless steel, 
self-rimming with undercoating, 1-1/2" side flanges, 4-1/2" faucet ledge, punched with 
three holes 1-1/2" diameter @ 4" O.C. Model Elegance Unique manufactured by Nirali. 

 Faucet:  ANSI A112.18.1; chrome plated brass supply with rigid/swing spout, water 
economy aerator 4” wrist blade handles.  Model Z-831C4 manufactured by Nirali. 

 Drain:  stainless steel with removable crumb cup strainer, rubber seat stopper, 4" long 
tail piece and double compartment chrome plated continuous waste with center outlet.   

 Trap:  Chrome plated 17 gauge 1-1/2" x 1-1/2" brass with cleanout plug and deep 
escutcheon.   

 Supply Fittings:  Chrome plated rigid supplies with loose key angle stops.  Frame:  
Provide mounting kit for counter top with seals. 
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2.12 SHOWER (SH-1) 
 

 Base:  Tiled walls and floor. 

 Showerhead and valve:  ANSI A112.18.1; Nickel Chrome finished hand and wall 
shower with 69" of flexible rubber-lined metal hose, hand spray and 48" chrome 
adjusting bar with hand shower slide bracket, wall spout with vacuum-breaker 2.5 gpm 
flow restrictor, internal check stops.  Model Fixed shower head: GB 101C, Mixing valve 
with diverter: GB 204, Bath Spout: GB 101"Temptrol" manufactured by approved 
Company. 

 MOP BASIN (MB-1) – Provide a Mop basin at every Janitor Closet as shown on 
drawings. 

 Bowl:  36" x 24" x 10" white molded stone, floor mounted, with 1" wide shoulders, vinyl 
bumper guard and stainless steel strainer.   

 Faucet:  ANSI A112.18.1; built-in exposed wall type supply with 3" diameter cross 
handles, wall brace, riser supports pail hook 3/4" hose end spout, vacuum breaker.   

 P-Trap:  Cast iron deep seal where buried below floor slabs. 

 Stops:  Two chrome plated straight way valves with loose key, 1/2" I.P.S. inlet and 
outlet and wall escutcheon plates.   

 Accessories:  2'-6" long flexible heavy duty 5/8" rubber hose, cloth reinforced with 3/4" 
chrome coupling at one end.  Hose bracket shall be stainless steel with rubber grip.  
Stainless steel mop hanger with three rubber tool grips and stainless steel splash 
catcher.  

 
2.13 ELECTRIC WATER COOLER (EWC-1)-FOR THE PHYSICALLY CHALLENGED 
 

Water cooler with full stainless steel body, of size 460x580 height 1215, weight without 
water 50kg refrigerated with integral air cooled condenser; capacity of 40 ltrs/hr, Max. 
Current 3.1 amps. Refrigerant R-22, condenser: propeller type(quiet type), with thermo 
stat , inlet: 12.7mm BSP connection, Drain:25.4, 12.7mm BSP connection, CFC free 
refrigerant by Voltas  
 

3.0 PART 3 - EXECUTION 
 

3.1 INSPECTION 
 

 Review millwork shop drawings.  Confirm location and size of fixtures and openings 
before rough-in and installation.  Special attention shall be given to cabinet recessed 
openings for foot valve faucets.  Coordinate these openings with Millwork Contractor 
by providing exact dimensions for proper mounting. 

 Verify adjacent construction is ready to receive rough-in work of this Section. 

 Examine floors and substrates and conditions under which fixture work is to be 
accomplished.  Correct any incorrect locations of piping and other unsatisfactory 
conditions for installation of plumbing fixtures.  Do not proceed with work until 
unsatisfactory conditions have been corrected in manner acceptable to installer. 

 Inspect fixtures and accessories that are to be removed and relocated.  Damaged or 
blemished items shall be brought to Construction Manager’s attention before 
reinstalling. 
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3.2 INSTALLATION 
 

 Install each fixture with trap, easily removable for servicing and cleaning. 

 Provide chrome plated rigid or flexible supplies to fixtures with loose key stops 
reducers and escutcheons. 

 Piping exposed to view shall be chrome plated. 

 Install components level and plumb. 

 Install and secure fixtures in place with wall supports or wall carriers and bolts. 

 Seal fixtures to wall and floor surfaces with sealant, color to match fixture. 

 Mount fixtures to the following heights above finished floor: Refer to Architectural 
Drawings. 

 Protect installed fixtures from damage during remainder of construction period. 

 
3.3 ADJUSTING AND CLEANING 
 

 Adjust stops or valves for intended water flow rate to fixtures without splashing, noise 
or overflow. 

 At completion clean plumbing fixtures and equipment. 

 Adjust or replace washers to prevent leaks at faucets and stops. 

 Solidly attach water closets to floor with lag screws.  Lead flashing is not intended hold 
fixture in place. 

 
3.4 FIELD QUALITY CONTROL 
 

 Upon completion of installation of plumbing fixtures and after units are water 
pressurized, test fixtures to demonstrate capability and compliance with requirements.  
When possible, correct malfunctioning units at site, then retest to demonstrate 
compliance; otherwise, remove and replace with new units and proceed with retesting. 

 Inspect each installed unit for damage to finish.  If feasible, restore and match finish 
to original at site; otherwise, remove fixture and replace with new unit.  Feasibility and 
match to be judged by the Construction Manager. Remove cracked or dented units 
and replace with new units. 

 
3.5 FIELD INSPECTION AND REPORT 
 

 Provide report, in accordance with Section 01400, prepared by manufacturer=s 
representative, stating that systems installed and services provided under this Section 
are in accordance with manufacturer=s recommendations and are properly operating.  

 
3.6 FIXTURE ROUGH-IN SCHEDULE 
 

 Refer to schedule on Drawings. 
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A GENERAL 
 

A.1 PREAMBLE 

2.0 GENERAL 

These Specifications cover the items of work in structural parts coming under preview of this 
document. All work shall be carried out in conformation with this. These specifications are 
not intended to cover the minute details. All codes, standard and good construction practice 
shall be referred to this specification be the latest thereof. 

These specifications shall be read in conjunction with the Technical Specifications for 
various items of work.  The General Contractor shall carefully acquaint himself with the 
general specifications, coordinate the same with any other specifications forming a part of 
the Contract Document and determine his contractual obligations for the execution of 
various items of work in accordance with good engineering practices. 

2.0 REFERENCE TO THE STANDARD CODES OF PRACTICE: 

2.1 All standards, tentative specifications, specifications, code of practice referred shall be the 
latest editions including all applicable official amendments and revisions. The contractor 
shall make available at site all relevant Indian Standard Codes of Practice as applicable. 

2.2 In case of discrepancy between standards, codes of practice, tentative specifications, and 
specifications referred to, the specifications of Indian Standard Codes of practice shall 
govern. 

3.0 SUPREMACY OF TENDER 

In case of contradiction between/among two or more clauses given separately in two or 
more different documents, conditions of acceptance clause will be in following preference: 

General Conditions of contract. Shall prevail over Drawings 

Drawings shall prevail over BOQ 

BOQ shall prevail over shall prevail over technical specification 

4.0 DIMENSIONS 

4.1 Written dimensions on drawings shall supersede measurement by scale; and drawings to a 
large scale shall take precedence over those to a smaller scale. Special dimensions or 
directions in the specifications shall supersede all others.  All dimensions shall be checked 
on site prior to execution. 

4.2 The dimensions where stated do not allow for waste, laps, joints, etc. but the General 
Contractor shall provide at  his  own cost sufficient labour and materials to cover such waste, 
laps, joints, etc. and the rate quoted is inclusive of such provision and no separate  payment 
will be made for the same. 

4.3 The  levels, measurements and other  information  concerning the  existing site as shown 
on the drawings are believed  to  be  correct, but the Contractor should verify them by himself  
and also examine the nature of the ground as no  claim or  allowance whatsoever will be 
entertained on  account  of  any errors or omissions in the levels or the description  of  the 
ground levels or strata turning out different from  what was expected or shown on the 
drawings. 
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5.0 MATERIALS 

5.1 QUALITY 

All materials used in the Works shall be of the best quality of their respective kinds as 
specified herein, obtained from sources  and  suppliers approved by the Engineer-in-Charge 
and  shall comply  strictly  with the tests  prescribed  hereafter,  or where  tests are not laid 
down in the  specifications,  with the requirements of the latest issues of the relevant Indian  
Standards. 

5.2 SAMPLING AND TESTING 

All materials used in the works shall be subjected to inspection and tests in addition to test 
certificates.  Samples of all materials proposed to be employed in permanent works shall be 
submitted to the Engineer-in-Charge for approval before they are brought to the site. 

Samples provided to the Engineer-in-Charge for their retention are to be labeled in boxes 
suitable for storage.  Materials or workmanship not corresponding in character and quality 
with approved samples will be rejected by the Engineer-in-Charge. 

Samples  required for approval and testing must be  supplied sufficiently  in advance to allow 
for testing and  approval, due  allowance  being made for the fact that  if  the  first samples 
are rejected further samples may be required.  Delay to   the works arising from the late 
submission of samples will not be acceptable as a reason for delay in completion of the 
works. 

Materials shall be tested before leaving the manufacturer’s premises, quarry or source, 
wherever possible.  Materials shall also be tested on the site and they may be rejected if not 
found suitable or in accordance with the specifications, notwithstanding the results of the 
tests at the manufacturer’s works or elsewhere or test certificates or any approval given 
earlier. 

The  contractor  will  bear all expenses  for  sampling  and  testing,  whether at the 
manufacturer’s  premises  at   source,   at   site   or   at  any  testing  laboratory  or institution  
as directed by the Engineer-in-Charge. No extra payment shall be made on this account. 

5.3 DISPATCH OF MATERIALS 

Materials shall not be dispatched from the manufacturer’s works to the site without written 
authority from the Engineer-in-Charge. 

5.4 TEST CERTIFICATES: 

All manufacturer’s certificates of test, proof sheets,  etc. showing  that the materials have 
been tested  in  accordance with the requirement of this specifications and of the appropriate 
Indian Standard  are to be supplied free of charge on request to the Engineer-in-Charge. 

5.5 REJECTION 

Any materials that have not been found to conform to the specifications will be rejected 
forthwith and shall be removed from the site by the General Contractor at his own cost. 

The Engineer-in-Charge shall have power to cause the General Contractors to purchase 
and use such materials from any particular source, as may in his opinion be necessary for 
the proper execution of the work. 

5.6 STORING OF MATERIALS AT SITE 

All   materials  used  in  the works  shall  be stored  on  racks, supports,  in bins, under cover 
etc. as appropriate to  prevent  deterioration or damage from any cause  whatsoever  to the 
entire satisfaction of the Engineer-in-Charge. The storage of materials shall be in 
accordance with IS 4082 “Recommendation  on  stacking and  storage  of  construction 
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materials  on  site”  and as per IS 7969  “Safety  code  for handling and storage of building 
materials”.  This shall include the safe custody of all materials until they are required on the 
works and till the completion of the works. The same shall be applicable for the materials 
supplied by the owner or materials supplied by any specialized firms. 

The   materials shall be stored in a proper manner at places at site approved by the 
Engineer-in-Charge. Should the place where material is stored by the General Contractor 
be required by the owner for any other purpose, the General Contractor shall forthwith 
remove the material from that place at his own cost and clear the place for the use of the 
owner. 

5.7 WATER 

5.7.1. Water for Construction 

Clean fresh water (potable water) only shall be used for the works. The water shall be free 
from any deleterious matter in solution or in suspension. 

The quality of water shall conform to IS 456. 

5.7.2 Storage of water 

The General Contractor shall make his own arrangements for storing water, if necessary, in 
drums or tanks or cisterns, to the approval of the Engineer-in-Charge. Care shall be 
exercised to see that water is not contaminated in any way. 

6.0 WORKMANSHIP 

6.1 All works shall be true to level, plumb and square and the corners, edges and corners in all 
cases shall be unbroken and neat. 

6.2 Any work not to the satisfaction of the Engineer-in-Charge or his representative will be 
rejected and the same shall be rectified, or removed and replaced with work of the required 
workmanship at no extra cost. 

7.0 INCLUSIVE   DOCUMENTS 

The provision of Special Conditions of Contract, General Conditions of Contract, those 
specified on the tender as well as execution drawings and notes or other specifications 
issued in writing by the Engineer-In-Charge shall from part of these specifications. 

8.0 MEASUREMENT AND PAYMENTS 

The methods of measurement and payment shall be as described under various items and 
in the bill of quantity. Where specific definitions are not given, the methods described in IS 
code will be followed. Should there be any detail of construction or materials which has not 
been referred to in specification or in the bill of quantities and drawings, but the necessity 
for which may be implied or inferred wherefrom, or which are usual or essential to the 
completion of the work in the trades, the same shall be deemed to be included in the rates 
and prices quoted by the contractor in the bill of quantities. 

9.0 UN-ACCEPTABLE WORK 

All defective works are liable to be demolished, rebuilt and defective materials replaced by 
the General Contractor at his own cost. In the event of such works being accepted by 
carrying out repairs etc. as specified by the Engineer-in-Charge, the cost of repairs will be 
borne by the General Contractor. 

In the event of the work being accepted at the sole discretion of Engineer-in-Charge or 
owner by giving ‘Design Concession’, arising out of, but not limited to under-sizing, under-
strength, shift in location and alignment, etc.  and accepting  design stresses in members 
which are higher than those provided for in the original design or by accepting materials not 
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fully meeting the specifications etc. and if the item is so acceptable without substantially 
affecting the utility of the item and the structure, then the General Contractor will be paid for 
the works actually carried out by him at the suitable reduced rate of the tendered rates for 
the portion of the work thus accepted, as the Engineer-in-Charge or owner or the authority 
may consider reasonable. 

10.00 DEWATERING SYSTEM 

General Contractor shall arrange to clear water from excavation area before starting work, 
during execution & after completion of excavation. The excavated area shall be dewatered 
before pouring concrete in it. The arrangement shall be made by General Contractor to 
pump out the water from the area before placing reinforcement & pouring concrete for 
structural & non structural items as well. No extra claims shall be entertained for dewatering. 

It shall be the sole and undisputed responsibility of the contractor to keep the basement dry 
till the completion of the project. Suitable dewatering system by pumping etc. may be 
required for execution of items of work below the ground level so as to keep the basement 
dry till the completion of the waterproofing works and till the completion of the project. The 
rates of all such items shall include the cost of dewatering by suitable measures as required 
and nothing extra whatsoever will be paid towards the cost of dewatering. The dewatering, 
whenever necessary shall be carried out by the General Contractor till the completion of the 
work. 

11.0 PREPARATION OF SITE 

11.1 The land described or shown on the site plan shall be cleared of all obstruction, rubbish, 
brush wood, jungle, mud and bamboo clumps as directed by the Engineer-in-Charge.  No 
trees are to be cut down without the orders of the Engineer-in-Charge. Where trees or 
bamboo are to be cut down the roots shall be grubbed up and the excavation leveled and 
consolidated with good earth. 

11.2 The products of the site clearing are the property of Indian Bank and unless the General 
Contractor is ordered to dispose of those at his own expense are to be stacked as directed 
by the Engineer-in-Charge. 

11.3 All hollows or depressions, where existing or caused by grubbing up roots or through any 
other cause, shall be carefully filled up with well-rammed earth and leveled up as required. 

12.0 PROTECTION OF THE ENVIRONMENT 
 
12.1 General:  

 This section of the Specification sets out limitations on the Contractor’s activities 
specifically intended to protect the environment. 

The Contractor shall take all necessary measures and precautions and otherwise ensure 
that the execution of the works and all associated operations on site or off-site are carried 
out in conformity with statutory and regulatory environmental requirements including (hose 
prescribed elsewhere in this document. 

The Contractor shall take all measures and precautions to avoid any nuisance or 
disturbance arising from the execution of the Works. This shall wherever possible be 
achieved by suppression of the nuisance at source rather than abatement of the nuisance 
once generated. 

In the event of any spoil, debris, waste or any deleterious substance from the Site being 
deposited on any adjacent land. the Contractor shall immediately remove ail such material 
and restore the affected area so its original state to the satisfaction of the Engineer. 

 



 

149  
 
 

12.2 Water Quality 

The Contractor shall prevent any interference with the supply to or abstraction from and 
prevent any pollution of, water resources (including underground percolating water) as a 
result of the execution of the Works. 

Areas where water is regularly or repetitively used for dust suppression purposes shall be 
laid to fall lo specially constructed settlement tanks to permit sedimentation of particulate 
matter. After settlement, the water may be re-used for dust suppression and rinsing. 

All water and other liquid waste products arising on the Site shall be collected and 
disposed of at a location on or off the Site and in a manner that shall not cause either 
nuisance or pollution. 

The Contractor shall not discharge or deposit any matter arising from the execution of the 
Works into any waters except with the permission of the Engineer and the regulatory 
authorities concerned. 

The Contractor shall at all times ensure that all existing stream courses and drains within, 
and adjacent to, the Site are kept safe and free from any debris and any materials arising 
from the Works. 

The Contractor shall protect all watercourses, waterways, ditches, canals, drains, lakes 
and the like from pollution as a result of the execution of the Works. 

12.3 Air Quality 
 

The Contractor shall devise and arrange methods of working to minimise dust, gaseous 
or other air-borne emissions and carry out the Works in such a manner as to minimise 
adverse impacts on air quality. 

The Contractor shall utilise effective water sprays during delivery manufacture, processing 
and handling of materials when dust is likely to be created, and to dampen stored materials 
during dry and windy weather. 

Stockpiles of friable materials shall be covered with clean tarpaulins, with application of 
sprayed water during dry and windy weather. Stockpiles of material or debris shall be 
dampened prior to their movement, except where this is contrary to the Specification. 

Any vehicle with an open load-carrying area used for transporting potentially dust 
producing material shall have properly fitting side and tail boards.  

Materials having the potential to produce dust shall not be loaded to a level higher than 
the side and tail boards, and shall be covered with a clean tarpaulin in good condition. The 
tarpaulin shall be properly secured and extend at least 300 mm over the edges of the side 
and tail boards. 

In the event that the Contractor is permitted to use gravel or earth roads for haulage, he 
shall provide suitable measures for dust palliation, if these are, in the opinion of the 
Engineer, necessary. Such measures may include spraying the road surface with water 
at regular intervals. 

12.4 Noise 

The Contractor shall consider noise as an environmental constraint in his planning and 
execution of the Works. 

The Contractor shall take all necessary measures so that the operation of all mechanical 
equipment and construction processes on and off the Site shall not cause any 
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unnecessary or excessive noise, taking into account applicable environment 
requirements. The Contractor shall use all necessary measures and shall maintain all 
plant and silencing equipment in good condition so as to minimise the noise emission 
during construction works. 

12.5 Control of Wastes 

The Contractor shall control the disposal of all forms of waste generated by the 
construction operations and in all associated activities. No uncontrolled deposition or 
dumping shall be permitted. Wastes to be so controlled shall include, but shall not be 
limited to, all forms of fuel and engine oils, all types of bitumen, cement, surplus 
aggregates, gravels, bituminous mixtures etc. The Contractor shall make specific 
provision for the proper disposal of these and any other waste products, conforming to 
local regulations and acceptable to the Engineer. 

12.6 Emergency Response 

The Contractor shall plan and provide for remedial measures to be implemented in the 
event of occurrence of emergencies such as spillages of oil or bitumen or chemicals. 

The Contractor shall provide the Engineer with a statement of the measures he intends to 
implement in the event of such an emergency which shall include a statement of how he 
intends to provide personnel adequately trained to implement such measures. 

12.7 Measurement 

No separate measurement shall be made in respect of compliance by the Contractor with 
the provisions of this Section of the Specification. The Contractor shall be deemed to have 
made allowance for such compliance with these provisions in the preparation of his prices 
for items of work included in the Bills of Quantities and full compensation for such 
compliance will be deemed to be covered by them. 

A.2   MATERIALS TO BE USED IN THE WORK 

 GENERAL 

Materials to be used in the work shall conform to the specifications mentioned on the 
drawings, the requirements laid down in this section and specifications for relevant items of 
work covered under these specifications. 

If any material, not covered in these specifications, is required to be used in the work, it shall 
conform to relevant Indian Standards, if there are any, or to the requirements specified by 
the Engineer-in-Charge. 

 SOURCES OF MATERIAL 

The General Contractor shall notify the Engineer-in-Charge of his proposed sources of 
materials to be used in the work with relevant test data sufficiently in advance of 
commencement of work and the approval of the Engineer-in-Charge obtained. If the General 
Contractor later proposes to obtain materials from a different source, he shall notify the 
Engineer-in-Charge furnishing the relevant test data, for approval by the Engineer-in-
Charge of the changed source; the General Contractor shall furnish acceptable material 
from any source at his own expense. 

  1.0       BRICKS 

Burnt clay bricks shall conform to the requirements of IS:1077. except that the minimum 
compressive strength when tested flat shall not be less than 8.4 MPa for individual bricks 
and 10.5 MPa for average of 5 specimens. They shall be free from cracks and flaws and 
nodules of free lime. The brick shall have smooth rectangular faces with sharp comers and 
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emit a clear ringing sound when struck. The size may be according to local practice with a 
tolerance of ± 5 per cent. 

  2.0     STONES 

Stones shall be of the type specified. It shall be hard, sound, free from cracks, decay and 
weathering and shall be freshly quarried from an approved quarry. Stone with round surface 
shall not be used. 

The stones, when immersed in water for 24 hours, shall not absorb water by more than 5 
per cent of their dry weight when tested in accordance with IS:1124. 

The length of stones shall not exceed 3 times its height nor shall they be less than twice its 
height plus one joint. No stone shall be less in width than the height and width on the base 
shall not be greater than three-fourth of the thickness of the wall nor less than 150 mm. 

3.0 CAST IRON 

Cast iron shall conform to IS:210. The grade number of the material shall not be less than 
14. 

4.0 CEMENT 

Cement to be used in the works shall be any of the following types with the prior approval 
of the Engineer-in-Charge 

a) Ordinary Portland Cement, 33 Grade, confirming. to IS:269. 

b) Rapid Hardening Portland Cement, conforming to IS:8041. 

c) Ordinary Portland Cement, 43 Grade, conforming to IS:8112. 

d) Ordinary Portland Cement, 53 Grade, conforming to IS: 12269. 

e) Sulphate Resistant Portland Cement, conforming to IS: 12330. 

Cement conforming to IS:269 shall be used only after ensuring that the minimum required 
design strength can be achieved without exceeding the maximum permissible cement 
content of 540 kg / cum. of concrete.(for Prestressed concrete) and 450 kd/cum for OPC. 

Cement conforming to IS:8112 and IS:12269 may be used provided the minimum cement 
content mentioned elsewhere from durability considerations is not reduced. From strength 
considerations, these cements shall be used with a certain caution as high early strengths 
of cement in the 1 to 28-day range can be achieved by finer grinding and higher constituent 
ratio of C3S/C2S, where C3S is Tri calcium Silicate and C2S is Di calcium Silicate. In such 
cements, the further growth of strength beyond say 4 weeks may be much lower than that 
traditionally expected. Therefore, further strength tests shall be carried out for 56 and 90 
days to fine tune the mix design from strength considerations. 

Cement conforming to IS: 12330 shall be used when sodium sulphate and magnesium 
sulphate are present in large enough concentration to be aggressive to concrete. The 
recommended threshold values as per IS:456 are sulphate concentration in excess of 0.2 
per cent in soil sub-strata or 300 ppm (0.03 per cent) in ground water. 

Tests to confirm actual values of sulphate concentration are essential when the structure is 
located near the sea coast, chemical factories, agricultural land using chemical fertilizers 
and sites where there are effluent discharges or where soluble  sulphate  bearing ground 
water level is high. Cement conforming to IS: 12330 shall be carefully selected from strength 
considerations to ensure that the minimum required design strength. 

Cement conforming to IS:8041 shall be used only for  pre-cast concrete products after 
specific approval of the Engineer-in-Charge. 



 

152  
 
 

Total chloride content in cement shall in no case exceed 0.05 per cent by mass of cement 
Also, total sulphur content calculated as sulphuric anhydride (SO,) shall in no case exceed 
2.5 per cent and 3.0 per cent when tri-calcium aluminate  per cent by mass is up to 5 or 
greater than 5 respectively. 

5.0 COARSE AGGREGATES 

For plain and reinforced cement concrete (PCC and RCC) or pre-stressed concrete (PSC) 
works, coarse aggregate shall consist of clean, hard, strong, dense, non-porous and durable 
pieces of crushed stone, crushed gravel, natural gravel or a suitable combination thereof or 
other approved inert material. They shall not consist of pieces of disintegrated stones, soft, 
flaky, elongated particles, salt, alkali, vegetable matter or other deleterious materials in such 
quantities as to reduce the strength and durability of the concrete, or to attack the steel 
reinforcement. Coarse aggregate having positive alkali-silica reaction shall not be used. All 
coarse aggregates shall conform to IS:383 and tests for conformity shall be carried out as 
per IS:2386, Parts I to VIII. 

No aggregate which has water absorption of more than 2 % shall be used in the concrete 
mix. In test for soundness in accordance with IS:2386 (Part 5) after 5 cycles of testing the 
loss shall not be more than 12 per cent if sodium sulphate solution is used or 18 % if 
magnesium sulphate is used, the General Contractor shall submit for the approval of the 
Engineer-in-Charge, the entire information indicated in Appendix A of IS:383. 

Maximum nominal size of coarse aggregate for various structural components in PCC, RCC 
or PSC, shall conform to Section 1700. 

The maximum value for flakiness index for coarse aggregate shall not exceed 35 per cent. 
The coarse aggregate shall satisfy the requirements of grading given in the following table: 

REQUIREMENTS OF COARSE AGGREGATE 

IS Sieve Size Per cent by Weight Passing the Sieve 

40mm 20mm 12.5mm 

63 mm 100 — — 

40 mm 95-100 100 — 

20 mm 30-70 95-100 100 

12.5 mm — — 90-100 

10 mm 10-35 25-55 40-85 

4.75 mm 0-5 0-10 0-10 

 

6.0 SAND/FINE AGGREGATES 

For masonry work, sand shall conform to the requirements of IS:2116. For plain and 
reinforced cement concrete (PCC and RCC) or pre-stressed concrete (PSC) works, fine 
aggregate shall consist of clean, hard, strong and durable pieces of crushed stone, crushed 
gravel, or a suitable combination of natural sand, crushed stone or gravel. They shall not 
contain dust, lumps, soft or flaky, materials, mica or other deleterious materials in such 
quantities as to reduce the strength and durability of the concrete, or to attack the embedded 
steel. Where so required by the Engineer-in-Charge, sand shall be washed to remove 
impurities from sand. Fine aggregate having positive alkali-silica reaction shall not be used. 
All fine aggregates shall conform to IS:383 and tests for conformity shall be carried out as 
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per IS:2386, (Parts I to VIII). The General Contractor shall submit to the Engineer-in-Charge 
the entire information indicated in Appendix A of IS:383. The fineness modulus of fine 
aggregate shall neither be less than 2.0 nor greater than 3.5.Sand/fine aggregate for 
structural concrete shall conform to the following grading requirements: 

Requirements of Sand 

IS Sieve Size Per cent by Weight Passing the Steve 

Zone I Zone II Zone III 
10 mm 100 100 100 

4.75 mm 90-100 90-100 90-100 

2.36 mm 60-95 75-100 85-100 

1.18 mm 30-70 55-90 75-100 

600 micron 15-34 35-59 60-79 

300 micron 5-20 8-30 12-40 

150 micron 0-10 0-10 0-10 

 

M -SAND: 

Manufactured sand M-Sand) shall be approved grade as per the instructions of the 
Architect/ Site engineer /Employer. M Sand Should be strictly free from Quarry Dust. 
Contractor should provide sample prior to supply of M sand for the Specific works. 

TYPE OF M SAND IS CODE 

Concrete M Sand  IS - 383: 1970 

Brick/ Block Work M Sand  IS - 2116: 1980 

Plastering M Sand  IS - 1542: 1992 

 

II. Particulars 
III. Concrete M 

Sand 
IV. Brick/ Block 

Work M Sand 
V. Plastering M 

Sand 

Granule 
Thickness 

0 - 4.75 mm 0 - 3.55 mm 0 - 2.36 mm 

Usage RCC, Block works 
flooring/ Tiling 

Specially 
formulated for 
Brick & Block 
Laying 

Internal and 
External Plastering 
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7.0

 REINFORCING STEEL 

7.1 Cast Steel 

The use of cast steel shall be limited to bearings and other similar parts. Steel for castings 
shall conform to Grade 280-520N of IS: 1030. In case where subsequent welding is 
unavoidable in the relevant cast steel components, the letter N at the end of the grade 
designation of the steel casting shall be replaced by letter W. 0.3 per cent to 0.5 per cent 
copper may be added to increase the corrosion resistance properties. 

7.2 Reinforcement / Un-tensioned Steel 

For plain and reinforced cement concrete (PCC and RCC) or pre-stressed concrete (PSC) 
works, the reinforcement / un-tensioned steel as the case may be shall consist of the 
following grades of reinforcing” bars. 

GRADE 

DESIGNATION 

BAR TYPE CONFORMING 

TO GOVERNING IS  
SPECIFICATION 

CHARACTERISTI
C 

STRENGTH FY 
MPA 

ELASTIC 

MODULUS 
GPA 

S 240 

 

IS:432 Part 1 

Mild Steel Bar 

 

240 200 

S 415 IS: 1786 High Yield 

Strength Deformed 

 

415 200 

Fe 500 IS: 1786 High Yield 

Strength Deformed 

 

As per IS code As per IS code 

 

Other grades of bars conforming to 13:432 and IS: 1786 shall not be permitted. 

All steel shall be procured from original producers, no re-rolled steel shall be incorporated 
in the work. 

Only new steel shall be delivered to the site. Every bar shall be inspected before assembling 
on the work and defective, brittle or burnt bar shall be discarded. Cracked ends of bars shall 
be discarded. 

Fusion-bonded epoxy coated reinforcing bars shall meet the require-ments of IS: 13620. 
Additional requirements for the use of such reinforcement bars have been given below: 

(a) Patch up materials shall be procured in sealed containers with certificates from the 
agency who has supplied the fusion bonded epoxy bars. 

(b) PVC coated G.I. binding wires of 18G shall only be used in conjunction with fusion 
bonded epoxy bars. 

(c) Chairs for supporting the reinforcement shall also be of fusion bonded epoxy coated 
bars. 

Quantity per 
metric ton 
(1000 kgs) 

21.5 cft/ metric 
ton 

21.5 cft/ metric ton 22 cft/ metric ton 
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(d) The cut ends and damaged portions shall be touched up with repair patch up 
material. 

(e) The bars shall be cut by saw-cutting rather than flame cutting. 

(f) While bending the bars, the pins of work benches shall be provided with PVC or 
plastic sleeves. 

(g) The coated steel shall not be directly exposed to sunrays or rains and shall be 
protected with opaque polyethylene sheets or such other approved materials. 

(h) While concreting, the workmen or trolleys shall not directly move on coated bars but 
can move on wooden planks placed on the bars. 

When specified in the contract, protective coating prescribed by CECRI shall be provided in 
conformance to specifications given in Appendix . The CECRI coating process shall be 
allowed to be implemented at the site of works provided a representative of the Institute is 
present throughout the duration of the coating process who shall certify that the materials 
and workmanship are in accordance with prescribed specifications developed by the 
Institute. 

8.0 Structural Steel 

Unless otherwise permitted herein, all structural steel shall before fabrication comply with 
the requirements of the following Indian Standards: 

IS:226     :     Structural Steel (Standard Quality) 

IS:961     :     Structural Steel (High Tensile) 

IS:2062    :     Weldable Structural Steel 

IS:8500    :    Weldable Structural Steel (medium & high strength qualities) 

IS: 1148    :     Hot rolled rivet bars (upto 40mm dia) for structural purposes 

IS:1149    :     High tensile rivet bars for structural purposes 

IS:1161    :     Steel tubes for structural purposes 

IS:4923    :     Hollow Steel sections for structural use 

IS:11587  :     Structural weather resistant steel 

IS:808     :     Specifications for Rolled Steel Beam, Channel and Angle Sections 

IS: 1239   :     Mild Steel Tubes 

IS: 1730   :     Dimension for Steel Plate, sheet and strip for structural and general   
engineering purposes 

IS:1731    :     Dimension for Steel flats for structural and general engineering 
purposes 

IS: 1732   :     Dimension for round and square steel bars for structural and general 
engineering purposes 

IS:1852    :     Rolling and cutting tolerances for hot rolled steel products 

 

           STAINLESS STEEL 

Stainless steel shall be austenitic chromium-nickel steel, possessing rust, acid and heat 
resistant properties conforming to IS:6603 and IS:6911. Mechanical properties/grade for 
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such stainless steel shall be as specified by the accepting authority, but in no case be inferior 
to mild steel. Generally, stainless steel is available as per AISI grades. AISI 304 which is 
equivalent to grade 04Crl8NillO of IS:6911 satisfies the requirements of mechanical 
properties of structural steel. Other grades of stainless steel for specific purposes may be 
provided as per specific requirements. For application in adverse/ corrosive environment, 
stainless steel shall conform to AISI 316L or 02G17 Ni Mo2 of IS:6911. 

 

9.0 WATER 

Water shall be from the source approved by the Architect / Employer and shall be in 
accordance with clause 4.3 of IS:456. 

Before starting any concreting work and wherever the source  of  water changes, the water 
shall be tested for its chemical and other impurities to as  certain  its  suitability  for use in  
concrete  for  approval  of  the Architect  /  Employer  No  water shall be  used  until  tested  
and  found satisfactory.  Cost of all such tests shall be borne by the contractor. 

Water used for mixing and curing shall be clean and free from injurious amounts of oils, 
acids, alkalis, salts, sugar, organic materials or other substances that may be deleterious to 
concrete or steel. 

Potable water is generally considered satisfactory for mixing concrete. Mixing and curing 
with sea water shall not be permitted. 

As a guide, the following concentrations represent the maximum permissible values: 

(a) To neutralise  200 ml sample of water, using  phenolphthalein  as an indicator, it 
should not require more than 2 ml of 0.1 normal  NaOH. 

(b) To neutralise  200 ml sample of water, using methyl orange as an indicator, it should 
not require more than 10 ml of 0.1 normal HCl. 

(c) The permissible limits for solids shall be as follows when tested in accordance with 
IS:3025: 

SUBSTANCES                                   PERMISSIBLE LIMITS (MAX) 

Organic                                                    200 mg/lit 

Inorganic                                               3000 mg/lit 

Sulphates (SO,)                                   500 mg/lit 

Chlorides (Cl)                                       500 mg/lit * 

Suspended matter                                2000 mg/lit 

 

In case of structures of lengths 30m and below, the permissible limit of chlorides may be 
increased upto 1000 mg/lit. 

All samples of water (including potable water) shall be tested and suitable measures taken 
where necessary to ensure conformity of the water to the requirements stated herein. 
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(d) The pH value shall not be less than 6. 

 TIMBER 

The timber used for structural purposes shall conform to IS:883. 

 

10.0 CONCRETE ADMIXTURES 

10.1 General 

Admixtures are materials added to the concrete before or during mixing with a view to modify 
one or more of the properties of concrete in the plastic or hardened state. 

Chemical admixtures are not to be used until permitted by the  Architect /  Employer. In case 
their use is permitted, the type, amount and  method  of use  of any admixture proposed by 
the contractor shall be submitted to  the Architect / Employer for approval. 

Concrete admixtures are proprietary items of manufacture and shall be obtained only from 
established manufacturers with proven track record, quality assurance and full fledged 
laboratory facilities for the manufacture and testing of concrete. 

The General Contractor shall provide the following information concerning each admixture 
after obtaining the same from the manufacturer: 

(a) Normal dosage and detrimental effects, if any, of under dosage and over dosage. 

(b) The chemical names of the main ingredients in the admixtures. 

(c) The chloride content, if any, expressed as a percentage by the weight of the 
admixture. 

(d) Values of dry material content, ash content and relative density of the admixture 
which can be used for Uniformity Tests. 

(e) Whether or not the admixture leads to the entertainment of air when used as per the 
manufacturer’s recommended dosage, and if so to what extent 

(f) Where two or more admixtures are proposed to be used in any one mix, confirmation 
as to their compatibility. 

(g) There would be no increase in risk of corrosion of the reinforcement or other 
embedments as a result of using the admixture. 

10.2 Physical and Chemical Requirements 

Admixtures shall conform to the requirements of IS:9103. In addition, the following 
conditions shall be satisfied : 

(a) “Plasticisers” and “Super-Plasticisers” shall meet the requirements indicated for “Water 
reducing Admixture”. 

(b) Except where resistance to freezing and thawing and to disruptive action of de-icing salts is 
necessary, the air content of freshly mixed concrete in accordance with the pressure method 
given in IS: 1199 shall not be more than 2 percent higher than that of the corresponding 
control mix and in any case not more than 3 per cent of the lest mix. 

(c) The chloride content of the admixture shall not exceed 0.2 per cent when tested in 
accordance with IS:6925. In addition, the maximum permissible limit of chloride content of 
all the constituents as indicated in Section 1700 shall also be observed. 

(d) Uniformity tests on the admixtures are essential to compare qualitatively the com-position 
of different .samples taken from batch to batch or from the same batch at different times. 
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The tests that shall be performed along with permissible variations in the same are indicated 
below: 

Dry Material Content shall be within 3 per cent and 5 per cent of liquid and solid admixtures 
respectively of the value stated by the manufacturer. 

Ash content shall be within 1 per cent of the value stated by the manufacturer. 

Relative Density (for liquid admixtures) shall be within 2 per cent of the value stated by the 
manufacturer. 

(e) All tests relating to the concretes admixtures shall be conducted periodically at an 
independent laboratory and compared with the data given by the manufacturer. 

            Retarding admixtures when used shall be based on lignosulphonates  with due 
consideration to clause 5.2 and 5.3 of IS:7861. 

           Waterproofing admixtures shall comply with IS:2645. 

11.0 REINFORCED CONCRETE PIPES 

Reinforced concrete pipes for highway structures shall be of NP4 type conforming to the 
requirements of IS:458. 

11.1 Pre-moulded joint filler: 

Joint filler board for expansion joints which are proposed for use only at some abutting 
structures like bridges and culverts shall be of 20-25 mm thickness within a tolerance of ± 
1.5 mm and of a firm compressible ‘ material and complying with the requirements of IS: 
1838, or BS Specification Clause No. 2630.  It shall be 25 mm less in depth than the 
thickness of the slab within a tolerance of ± 3 mm and provided to the full width between the 
side forms. It shall be in suitable lengths which shall not be less than one lane width. Holes 
to accommodate dowel bars shall be accurately bored or punched out to give a sliding fit on 
the dowel bars. 

11.2 Joint sealing compound: 

The joint sealing compound shall be of hot poured, elastomeric type or cold  polysulphide  
type having flexibility, resistance to age hardening -and durability. If the sealant is of hot 
poured type it shall conform to AASHTO M282 and cold applied sealant shall be in 
accordance with BS 5212 (Part 2). 

12.0 STORAGE OF MATERIALS 

12.1 General 

All materials may be stored at proper places so as to prevent their deterioration or intrusion 
by foreign matter and to ensure their satisfactory quality and fitness for the work. The storage 
space must also permit easy inspection, removal and restorage of the materials. All such 
materials, even though stored in approved godowns/places, must be subjected to 
acceptance test prior to their immediate use. 

12.2 Aggregates 

Aggregate stockpiles may be made on ground that is denuded of vegetation, is hard and 
well drained. If necessary, the ground shall be covered with 50 mm plank. Coarse 
aggregates, unless otherwise agreed by the Engineer-in-Charge in writing, shall be 
delivered to the site in separate sizes (2 sizes when nominal size is 25 mm or less and 3 
sizes when the nominal size is 32 mm or more). 

Aggregates placed directly on the ground shall not be removed from the stockpile with in 30 
cm of the ground until the final cleaning up of the work, and then only the clean aggregate 
will be permitted to be used. 
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In the case of fine aggregates, these shall be deposited at the mixing site not less than 8 
hours before use and shall have been tested and approved by the Engineer-in-Charge. 

 

 

12.3 Cement 

Cement shall be transported, handled and stored on the site in such a manner as to avoid 
deterioration or contamination. Cement shall be stored above ground level in perfectly dry 
and water-tight sheds and shall be stacked not more than eight bags high. Wherever bulk 
storage containers are used their capacity should be sufficient to cater to the requirement 
at site and should be cleaned at least once every 3 to 4 months. 

Each consignment shall be stored separately so that it may be readily identified and 
inspected and cement shall be used in the sequence in which it is delivered at site. Any 
consignment or part of a consignment of cement which had deteriorated in any way, during 
storage, shall not be used in the works and shall be removed from the site by the General 
Contractor without charge to the owner. 

The General Contractor shall prepare and maintain proper records on site in respect of 
delivery, handling, storage and use of cement and these records shall be available for 
inspection by the Engineer-in-Charge at all times. 

The General Contractor shall make a monthly return to the Engineer-in-Charge on the date 
corresponding to the interim certificate date, showing the quantities of cement received and 
issued during the month and in stock at the end of the month. 

Cement  shall  be stored on a raised floor in dry  weather  proof  and draught free but well 
ventilated shed. 

Cement bags shall be stacked close together away from  external  walls and in stacks not 
more than ten bags to avoid lumping under pressure. 

Cement of different types shall be stored in separate sheds or separate compartment  of  a  
shed.   If different types of  cement  are  mixed,  the Architect  /  Employer will have the 
discretion to condemn all  the  cement concerned. 

The contractor shall be responsible for the storage of cement  at  the site  and no claim will 
be entertained in the event of any damage  occurring to  cement  due to faulty storage by 
the contractors or on account  of  his negligence. 

Cement  stored on site for a period longer than eight weeks  shall  be tested to the 
satisfaction of the Architect / Employer before it is used in the works. 

12.4 Reinforcement / Un-tensioned  Steel 

The reinforcement bars, when delivered on the job, shall be stored above the surface of the 
ground upon platforms, skids, or other supports, and shall be protected from mechanical 
injury and from deterioration by exposure. 

12.5 Water 

Water shall be stored in containers/tanks covered at top and cleaned at regular intervals in 
order to prevent intrusion by foreign matter or growth of organic matter. Water from shallow, 
muddy or marshy surface shall not be permitted. The intake pipe shall be enclosed to 
exclude silt, mud, grass and other solid materials and there shall be a minimum depth of 
0.60 m of water below the intake at all times. 

.  
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B SITE CLEARANCE & EARTHWORK 
 
1.0 GENERAL 
 
1.1 All earth work shall generally comply with this specification and relevant local code of 

practice & standard. Unless otherwise specified, following codes/standards shall be used 
for earth work 

 
IS:1200 (Part I) 1992  – Method of measurement of earthwork (Fourth revision) 
IS:3764 1992  – Code of practice for excavation works (First revision) 
IS:4082 1996  – Recommendation on stacking and storage of construction  

materials and components at site (Second revision) 
IS:13416 (Part 3) 1994  – Recommendation for preventive measures against hazards 

at work places; disposal of debris 
SP 62:1992    – Handbook on building construction practices 
SP 70:2001    – Handbook on construction safety practices 
IRC codes 
 

 
1.2 All earthworks shall be finished to uniform surfaces which shall conform to the following 

limits for the lines, grades and widths shown in the approved construction drawing: 
 

Formation width of drains, trenches, roads & foundation pits  
The widths measured on earth side from the centre line to the toe of cut and/or the top edge 
of fill shall not be less than the width specified in the drawings and no portion of the cut slope 
shall encroach within the formation width. 

 
Formation Level of drains, trenches, roads & foundation pits 
The finished surface shall not vary by more than 25mm above or below the specified levels 
and no points in the general surface shall vary by more than 12mm from a 3 metre straight 
edge laid parallel to the centre line of the drain/trench/road/foundation pit or from a template 
placed at right angles to the centre line. 

 
Slopes of platform levels 
At all levels, the average slope shall not be steeper than the slopes specified and no point 
on the completed slope shall vary from the average plane by more than 150mm in the case 
of earth slope in cut or 300mm in the case of fill slope. 

 
Drainage at excavation site 
The Contractor shall at all times keep the site free of standing water by means of temporary 
drainage.  Before the conclusion of each day's work, the Contractor shall grade the site to 
prevent ponding of water should it rain during the night. 
 

2.0 SITE CLEARANCE 
 
2.1 The Construction site shall be cleared from all kind of rubbish/debris, loose rocks/boulders, 

trees, shrubs, stumps, grass, brush wood, undergrowth and all other vegetation including 
superficial earth etc. as directed by Engineer-in-Charge.  

 
2.2 All materials arising from site clearance shall be the property of the Owner and shall not be 

removed from site until written approval shall be given by Owner / Engineer-in-Charge. All 
usable /serviceable materials shall be temporarily stacked in separate lots at the site as 
directed by Engineer-in-Charge and shall be transported to designated place.  
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2.3 All other materials from site clearance which, in opinion of Engineer-in-charge are not 
useable shall be carted away by General contractors to approved disposal areas. 

 
2.4 The site clearance shall cover all operations required in full for clearing the site and its 

surroundings, including providing labour, materials, tools, equipments and incidentals 
necessary to complete the work. It will also include handling, salvaging, piling or stacking or 
collecting and disposing off cleared materials. 

 
 
3.0 PRE-CONSTRUCTION SURVEY 
 

1.1 Upon completion of site clearance General Contractor shall carry out a joint pre-
computation survey to establish the site boundaries, global grids, existing roads, 
drains and other elements prior to any excavation work. Surveying work should be 
carried out by nominated licensed surveyor by client and survey plan need to be 
endorsed by licensed surveyor and submitted to client and Engineer-in-charge. 

 
4.0 TOPOGRAPHICAL SURVEY OF SITE 
 
4.1 General contractor shall carry out an independent topographical survey and compare the 

existing site levels and contours against the topographical survey plan furnished with 
construction drawings. Any discrepancies should be brought to Engineer-in-charge prior to 
commence any earth work.  

 
5.0 CLASSIFICATION OF EXCAVATION MATERIALS 
 

The work to be done under this section comprise supply of all labour, plant and materials 
and the performance of all work necessary for excavation with necessary shoring, strutting, 
including disposing of all surplus  excavated material from the site as directed by the 
Architect/Employer. 
All materials involved in excavation shall be classified “all sorts of soil” and “rock” as under, 
by the Engineer-in-charge and his decision shall be final and binding on the Contract, for 
measurement of excavation and payment. 
“All sorts of soil” shall include dry and wet soil, sand, gravel, soft / hard compact murrum, 
ordinary / stiff clay, rubble soling, metalling, lime concrete, brick stone & other masonry, 
small size stones and other similar materials which can be excavated by excavators, spade, 
pick, shovel, etc. without resorting to barring, wedging, chiseling, etc. (This item includes all 
types of materials to be excavated excluding “Rock” as defined below). The macadam 
surfaces of any description (water-bound, grouted tarmac, etc.) shall also be included in this 
classification and measured under this item. 

 
“Rock” shall include weathered rock or solid rock, plain cement concrete, reinforced cement 
concrete and all boulders, which can only be removed by barring, wedging, chiseling and 
blasting. 

 
6.0 EXCAVATION 
 
6.1 All excavation work shall include excavation, removal and satisfactory disposal of all 

materials from within the limits of the works.  It shall also include all excavation, shaping and 
sloping for the construction, preparation and completion of the sub-grade, shoulders, 
batters, drains, intersections, approaches, ramps, etc to the required alignments, grade and 
cross section as designed/shown in the approved construction drawings. 
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           The Contractor may encounter soft rock during excavation with an expectation of some hard 
rock in the area.  The contractor shall verify  at site  and  make  himself aware of the site 
conditions  before  pricing  the tenders.  No additional amount would be admissible later on 
this account. 

 
6.2 Unless otherwise specified or shown in the approved construction drawings, maximum 

slopes to cuttings shall conform to the following: 
 
 

Materials Maximum Slope 
(Horizontal Distance to Vertical Rise) 

Sand (3 : 1) 
Loose gravel or medium clay, loam (1½ : 1) 
Shale or similar soft rock (1 : 1) 
Jointed laminated or soft rock (½ : 1) 
Massive rock (¼ : 1) 

 
6.3 When according to the Engineer-in-charge assessment of the type of materials at the cut 

site, the slopes as proposed on the approved drawings have to be re-determined, General 
Contractor shall cut the slope as instructed and General Contractor shall not be entitled to 
claim for additional work except when the re-determination is made for purposes other than 
to ensure the stability of the cutting. If however, the General Contractor excavates the slope 
of a cutting beyond the specified line and the tolerance applicable thereto, the General 
Contractor may be instructed to fill and make up the cutting to the required slope, in the 
manner as directed by Engineer-in-charge, all at General Contractor's own expense.  Such 
a change shall not be regarded as a re-determination of the slope and no payment shall be 
made. 

 
6.4 Excavation for foundation, trenches, drain pipes, etc. shall be carried out to the dimensions, 

depth levels as indicated in the drawing.  If General Contractor excavates to any greater 
widths or depths than shown on the drawings for the above, then General Contractor shall 
fill in such depths or widths of excavation with grade M15 concrete at his own cost. 

 
6.5 The bottoms of all excavations shall be free from mud and water, trimmed clean protected 

from the effects of weather and thoroughly consolidated & compacted to the satisfaction of 
Engineer-in-charge by rollers, rammers or other approved methods before placing any 
constructional material.  All soft or defective portions shall be cut out and filled in with 
selected excavated material well consolidated in layers not exceeding 150mm-200mm thick, 
except for foundation which is covered in Clause above. 

 
6.6 Where required, General Contractor shall design and provide all necessary planking, 

strutting and sheet piles if necessary to uphold the face of the excavation, necessary 
staging, etc without any additional cost. General Contractor shall ensure the safety from 
slips, bows and damage to adjacent work and property or injury to persons. All such shoring 
shall be removed after all the items of work for which it is required are completed. 

 
6.7 All kind of excavated materials shall be placed at a distance more than two metres away 

from the excavation, or as directed by the Engineer-in-charge. Materials suitable for back 
filling or other usage shall be sorted and stacked at suitable & appropriate location as 
decided by Engineer-in-charge. General Contractor shall include all cost for any additional 
handling, lift, lead, transportation and all other operations required for utilizing such material 
for back filling in the final place of back fill or other use in the work.  
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6.8 Unsuitable and surplus materials, which in the opinion of the Engineer-in-charge should not 
be intended for any use in the premises; it should be carted away and disposed off outside 
the site by the General Contractor at his own cost. 

 
6.9 All water, which may be accumulated in excavation during the progress of the work, from 

springs, rains or other causes, shall be bailed/ pumped out or otherwise removed at no extra 
cost till the work is completed and all such operations towards dewatering for the entire 
duration of the work shall be included in Excavation. 

 
6.10 If there are any slips and bows in excavation, these shall be removed by General Contractor 

at his own cost. Any overhang of existing pavements, existing foundations, etc., arising due 
to undermining or any other causes shall be removed by General Contractor at his own cost 
and any damages to existing pavements etc. due to additional excavation carried out by 
General Contractor or due to undermining, or due to any other reason, shall be made good 
to the original condition by General Contractor at his own cost, as instructed by the Engineer-
in-Charge. 

 
6.11 If pipes, cables and any underground services encountered during excavation, it shall be 

properly supported by General Contractor at his own cost without any damaging to such 
services. During excavation General Contractor should provide particular care to avoid injury 
to personnel from live cables, etc. and to avoid damage to drains, water mains, cables and 
underground services. All damage shall be made good by General Contractor, at his own 
cost, to the satisfaction of Engineer-in-Charge. 

 
6.12 Any live or abandoned services encountered during excavation, it should be brought to the 

attention of the Engineer-in-Charge immediately. All abandoned services in excavation shall 
be removed by General Contractor; any extra excavation involved due to such operations, 
which are carried out with the prior permission of the Engineer-in-Charge shall be measured 
under the respective items and paid as per the schedule of rates in the contract. All materials 
removed out by such operations shall be treated as excavated materials and disposed off 
by General Contractor at his own cost, as directed by Engineer-in-charge, in the same 
manner as specified for excavated materials. 

 
6.13 The General Contractor shall, at his own expense, ensure that the area under excavation is 

securely fenced with proper warning / caution signs and illuminate with red lights at nights 
to avoid accidents. He shall also at his own cost take all necessary protective measures, 
and ensure that excavation for foundations, basements, etc. does not affect or damage any 
services, adjoining structures, etc. General Contractor shall be entirely responsible for any 
injury to lives or damage to property caused by his negligence or any accident due to his 
constructional operations. 

 
7.0 REMOVAL OF ROCK AND OTHER BLASTING OPERATIONS 
 
7.1 Should rock be met in the course of excavation, it must be removed by approved means. 
 
7.2 Blasting will not be allowed without written permission from the Engineer-in-charge. If 

explosives are to be used, General Contractor shall obtain all necessary licenses from the 
appropriate local authorities and shall inform to all Government regulations relating to 
transport storage, handling and use of the explosives and shall also confirm to the rules set 
out by the Officer-in-Charge of respective local authority related to Arms and Explosives. 

 
7.3 Rock is material, which in the opinion of Engineer-in-charge, can only be excavated by use 

of wedges or compressed air plant.  Rock is to be stacked on site for measurement before 
being carted away.  Rocks removed without prior measurement will not be paid later. 
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7.4 Excavation in solid rock shall mean excavation in rock found in ledges, large bounders or 

masses in its original position which would normally have to be loosened by pneumatic tools 
or if excavated by hand, by wedges and sledge hammers. All solid boulders or detached 
pieces or rock exceeding 0.38m3 in volume in trenches or exceeding 0.76m3 in general 
excavation but not otherwise shall be regarded as solid rock. 

 
7.5 Material other than rock including but restricted to earth gravel and also such hard and 

complex material which can be removed by ordinary excavating machines and also boulders 
or detached pieces of solid rock not exceeding 0.38m3 in volume in trenches or 0.76m3 in 
general excavation shall be regarded as ordinary materials. 

 
7.6 On encountering rock, General Contractor shall notify to Engineer-in-charge the existence 

of such material.  Engineer-in-charge shall reserve the right to decide whether such material 
is rock or otherwise and his decision shall be final. 

 
           Ordinary Rock: 
 
           Ordinary  rock may be defined as that which may be quarried or  split  with  crow  bars  or 

picks such  as lime stone, sand stone, hard  laterite,  hard conglomerate and un-reinforced 
cement concrete below ground level. 

 
           If  required,  light  blasting  may  be  resorted  to,  for  loosening  the materials,  but  this  will  

not in any way  entitle  the  material  to  be classified as Hard Rock. 
 
            Hard Rock 
 
            Hard  Rock  may be defined as : any rock or boulder for the  excavation  of which  blasting  

is  required  such as  Quartzite  stone,  granite,  basalt reinforced  cement  concrete  
(reinforcement  to be  cut  through  but  not separated  from  concrete)  below  ground level 
and  the  like.  Hard  rock requiring blasting as described above but where blasting is 
prohibited  for any reasons and excavation has to be carried out by chiseling,  wedging or 
any other agreed method will also be regarded as Hard Rock. 

 
            In   the  case of hard rock, if required by the Architects,  the  excavated stuff shall be properly 

stacked or disposed of in places as directed.   The quantity  of  these stacks shall be 
measured and payment will be  based  if necessary  on the net quantities after deducting 
50% of for voids from  the measured quantities. 

 
Support of Excavation 
 
The  Contractor shall adequately support the sides of excavation as may  be necessary  to 
prevent subsidence or movement of the material in  which  the excavation  is  being carried 
out and to ensure the safety of  persons  and nearby structures. 
 
Slips 
 
The  Contractor  shall take all necessary precautions to prevent  slips  in excavations and 
shall at his own expense make good any damage or defect and remove top soil dumps and 
any surplus material caused by slips. 

 
8.0 REMOVAL OF SOFT SOIL AREAS OR UNSUITABLE MATERIAL 
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8.1 In cuttings where soft and unsuitable materials occur within one metre below the design 
platform levels of the sub-grade, such materials shall be removed and replaced with 
approved stable materials in layers not exceeding 150mm-200mm loose thickness, 
compacted as elsewhere specified. 

 
 
 
 
9.0 APPROVAL OF EXCAVATION 
 
9.1 General Contractor shall report to Engineer-in-charge when secured bottoms have been 

obtained in the excavations and are ready to receive the foundations.  Any concrete or other 
work put in before Engineer-in-charge’s approval shall be removed and replaced at General 
Contractor's own expense.  

 
10.0 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 
 
10.1 Surplus excavated material arising from excavation and not required for filling, etc. shall be 

removed, deposited, spread, leveled and mechanically rammed and consolidated on site 
where directed by the Engineer-in-charge or removed off the site. General Contractor shall 
find his own area for dumping, which has to be approved by the Engineer-in-charge. 

 
11.0 EARTH FILL 
 
11.1 Approved material shall be used for fill of site, construction including embankments, and 

shall be free from logs, stumps, weeds and organic matter or any other deleterious matter.  
The filling material shall consist of suitable material all of which shall pass a125mm IS sieve 
and at least 95% shall pass the 75mm IS sieve. 

 
11.2 The coefficient of uniformity shall be greater than 10.  The fraction passing a 75 m IS sieve 

shall be less than 20% by weight and shall have the following characteristics: 
 

Liquid limit not exceeding 35; 
Plasticity index not exceeding 12 

 
11.3 Areas and embankments on which fills will be constructed shall first be cleared and grubbed 

as specified.  Top soil to full depth including turf, grass, bushes shall be removed; estimated 
depth of top soil at various part of construction site are furnished in tender drawings.  Filling 
shall not be placed until the approval of Engineer-in-charge has been obtained. 

 
11.4 Embankments & site filling shall be constructed in such an order and manner that adequate 

drainage of the working areas is maintained throughout the construction period. 
 
11.5 Surfaces with slopes steeper than one vertical to four horizontal shall be cut into a series of 

level benches before filling.  Filling shall be placed in horizontal layers beginning at the 
lowest point in the natural surface and shall be constructed to the full dimensions of the 
embankment at each layer.  Materials which have been loosened shall be compacted 
together with the filling placed in the succeeding layer.  The loose thickness including the 
newly placed fill of the layers shall not exceed 200mm. 

 
11.6 All fills shall be constructed in layers of uniform thickness not exceeding 200mm and each 

layer shall be compacted as specified in Clause “compaction of earth work”.  Layers of filling 
may be formed by equipment which will spread the material as it is dumped, or by blade or 
spreading by other acceptable methods so that the material is uniformly distributed. 
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11.7 Before beginning compaction, the material in each layer of the embankment shall be uniform 

in composition and moisture content.  Clods of material shall be broken and the material 
mixed by blade, harrowing, disking or by other methods.  Oversized rocks shall be broken 
to the specified maximum dimension of 125mm.  Rock shall be placed, spread and 
compacted in such a manner that the interstices between the larger pieces are filled with 
compacted finer materials. 

 
11.8 Unless otherwise specified or shown on the drawings, the maximum slopes for fill will 

conform to the following: 
 

 
Material 

Maximum Slope 
(Horizontal Distance to Vertical Rise) 

Sandy loam, clay and loose sand (3 : 1) 
Ordinary lateritic earth (1½ : 1) 
Rock (1¼ : 1) 
Rock filling-hand pitched (1 : 1) 

11.9 When Engineer-in-charge re-determines a slope, the Contractor shall not be entitled to claim 
whatsoever, unless such re-determination is for the purpose other than to ensure the 
stability of the slope. 

 
12.0 FILL ADJACENT TO CULVERTS ABUTMENTS, WING AND RETAINING WALLS 
 
12.1 Materials adjacent to weep-holes in abutments, wing and retaining walls shall consist of 

clean, hard and durable broken stone, graded from 50mm to 9mm sizes of particles.  The 
larger particles shall be placed adjacent to the weep-holes and the small particles behind 
and above the larger particles. 

 
12.2 The graded broken stone shall extend horizontally at least 300mm from each weep-hole 

and at least 450mm vertically above the weep-hole. 
 
12.3 In addition to the graded broken stone at weep-holes, selected fill consisting of granular 

material having a maximum size of 50mm, a Plasticity Index of not more than twelve (12) 
and having at least sixty (60) per cent retained on a No. 7 IS. Sieve (2.40mm) shall be placed 
adjacent to bridges, culverts and walls in accordance with the following tables: 

 
Structure Minimum Width of Selected Fill 
Bridge abutment and wing walls 2.0 m 
Culvert wing walls H/3 
Retaining walls  H/3 
Barrels of box culverts H/3 
Barrels of pipe culverts 600 mm 
(Where H = Height of Structure) 

 
12.4 Engineer-in-charge shall determine whether the material proposed by General Contractor 

or excavated from the site is suitable for use as selected fill. If in the opinion of the Engineer-
in-charge selected material of the required quality is unobtainable from the excavation under 
the Contract, he may give authority for the material to be obtained from other borrowed sites 
with no extra payment to General contractor. 

 
12.5 The selected fill shall be placed in layers of 150mm-200mm up to the sub-grade level. 

Compaction shall start at the wall and proceed away from it and shall be carried out as 
specified in Clause “Compaction of Earthworks”.  
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12.6 Where the slope of the natural surface behind abutment walls and wing walls exceeds one 

(1) vertical to four (4) horizontal, the slope shall be cut in the form of successive horizontal 
terraces at least 600mm in width. 

 
12.7 No fill shall be placed against abutments or wing walls of concrete structures within 14 days 

after placing concrete in the abutments or walls and in the superstructure of the adjacent 
span, unless the walls are properly strutted to the approval of Engineer-in-charge. 

 
12.8 In the case of spill-through abutments, rock fill shall not be dumped against the columns but 

shall be built up evenly by hand placing around individual columns. 
 
12.9 In the case of framed structures, fill at both ends of the structures shall be brought up 

simultaneously, the difference between the levels of the fills at the respective abutments not 
to exceed 600mm. 

            
             Dewatering 
 
            Generally  the  rate quoted shall include bailing of  all  remaining  water which may accrue 

in excavation.  While execution of works, if so encountered, the Contractor shall provide for 
the purpose of excavation under water, all the  necessary  dewatering equipment, like well 
points,  pumps  (including stand  byes),  pipes,  conduits etc  and make  necessary  
arrangements  for proper  drainage  of  the pumped water from the well points  and  its  easy 
disposal  without  affecting  the  site  and  the  adjoining  areas.    Any permission  required  
for such disposal of water to other areas,  shall  be taken  from the respective authorities by 
the Contractor.   The  Contractor shall engage the dewatering equipment in such a way that 
the excavated pit should always remain dry while the excavation and concrete work for  
column and  wall  foundation, slabs, column and wall upto ground floor  level  are carried 
out.  The dewatering process shall be carried out till the concrete or  other structures in 
works as mentioned above has set  sufficiently  and backfilling  on sides of foundation 
including ramming, compaction  by  20cm layers  is completed to satisfaction and approval 
of Architect /  Employer, at no extra cost to the Employer.  Dewatering by pumps as required 
at  site shall  be  included  in  the rate wherever  specified  in  the  item(s)  of Excavation. 

 
13.0 COMPACTION PLANT 
 
13.1 Compaction methods and compaction plants/machinery used shall be in accordance with 

the recommendation given in IRC code or equivalent local standard. 
 
13.2 General Contractor shall provide and operate sufficient compaction plants of suitable type 

which shall be approved by Engineer-in-charge to compact site area, embankments, sub-
grades and pavement courses in accordance with these specifications. 

 
13.3 Any type of compacting equipment which the General Contractor may desire to use shall 

first have to be approved by the Engineer-in-charge before being put into service. If it fails 
to produce the specified compaction, it’s use shall be discontinued and other approved 
rollers shall be provided immediately. 

 
14.0 COMPACTION OF EARTHWORKS 
 
14.1 Sub-grade in cuttings, areas upon which fills are to be placed and all fill material shall be 

compacted to the standards indicated hereunder.  All compaction shall be carried out using 
approved mechanical plants in accordance with the recommendation given in IRC code or 
any other equivalent local standards. 
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14.2 The depth of each compacted layer shall not be greater than the maximum depth of the 

compacted layer stipulated for each type of compaction plant. 
 
14.3 Earthmoving plant shall not be accepted as compaction equipment. 
 
14.4 Alternative methods or plants may be accepted if it can be demonstrated to the satisfaction 

of the Engineer-in-charge at site trials that the required field density can be achieved. 
 
14.5 Before commencement of any filling, each class of fill material to be compacted shall be 

tested by an accredited laboratory to establish the maximum value of the dry density that 
can be achieved and the optimum moisture content for compaction.  

 
14.6 Each layer of material placed (including sub-base layers), the natural surface in areas to be 

occupied by fills, the natural surface at the junction of cuts and fills, materials backfilled in 
cutting and material replacing unstable portions of the natural surface with selected material 
shall be trimmed as construction proceeds and shall be uniformly compacted to the required 
density before the laying of the next layer is commenced. The compaction of undisturbed 
natural ground shall be to the required density for a depth of not less than 200mm. 

 
14.7 The in-situ field densities of all compacted materials calculated as a percentage of the 

maximum dry density shall not be less than: 
 

Within 300mm of formation level - 95 % 
Below 300mm of formation level - 90 % 

 
14.8 Notwithstanding compliance with the recommendation given in IRC code, the General 

Contractor shall carry out site tests at a rate of 1 test per 400 m² of surface area of each 
compacted layer to verify that the required field density is achieved, and make any 
adjustments to the compaction methods if necessary. 

 
14.9 At the time of compaction of each layer, the moisture content of the material shall be 

adjusted so as to obtain the degree of compaction specified.  When directed by the 
Engineer-in-charge, water shall be added to material which contains insufficient moisture 
for compaction. The added water shall be sprayed uniformly and thoroughly mixed with 
material until a homogenous mixture is obtained.  Material containing excessive moisture 
shall not be compacted until the material has dried out sufficiently to obtain the required 
compaction. 

 
14.10 Compaction shall be undertaken by any means necessary to obtain the specified 

compaction for the full depth of each layer in fills and for the full width of the formation over 
the entire length of the work.  At locations where it would be impracticable to use mobile 
power compacting equipment, fill layers shall be compacted to the specified requirements 
by any means approved by the Engineer-in-charge that will obtain the specified compaction. 

 
14.11 Construction equipment and traffic shall not be allowed on the sub-grade or fill while it is in 

a wet condition. Material which has become excessively wet shall be dried or removed from 
the site and replaced by material of suitable moisture content for compaction at the General 
Contractor's expense. 

 
14.12 Filling over and around pipes, culverts, bridges and other structures shall be compacted in 

such a manner that will avoid unbalanced loading and that will not cause movement or place 
strain on any structures. 
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14.13 General contractor shall compact the sub-grade under the building column foundations, 
machine foundations and slab-on-grade to the following requirement 
Compaction ratio for the final layer shall be 98%, CBR of 25% and E > 80 Mpa 
Compaction ratio for the intermediate layers shall be 95% 

 
The Contractor shall carry out following recommended tests to demonstrate that adequate 
compaction in accordance with the above Specifications has been carried out to the sub-
grade or fill layers. 

 
Dry Density - Moisture content of sub-grade or fill material. 
In-situ Field density tests 
California Bearing Ratio Tests / Proctor  
Plate bearing test to ensure the design soil bearing capacity as stated in drawings. 

 
All tests need to be carried out every 400m2 area of compacted sub-grade at each stages 
of compaction for building foundation and slab-on-Grade. Number of tests shall be increased 
to every 400m2 for machine foundation base. 

 
15.0 MEASUREMENT AND RATES 
 
15.1 Volume of consolidated filling shall be measured. The dimensions shall be measured correct 

to the nearest cm and cubical contents worked out in cubic metres correct to two places of 
decimal. The rate shall include the cost of materials and labour involved in all the operations 
described above. 

 
15.2 The classification of excavated material for measurement purposes shall be as given in 

specification above. Excavation shall be measured in cubic meters for each class of material 
encountered.  

 
15.3 Fixing & removing of shoring, strutting, planking, bracing, timbering shall not be paid 

separately and should be included in excavation.  
 
15.4 Additional width excavated including for basement walls, and its waterproofing treatment for 

convenience of working space or for any other reason shall be considered in the pricing and 
additional payment shall not be claimed for such excavations. 

 
15.5 Back-filling with selected excavated material, watering, consolidation of the sub-grade base 

and filling, etc. shall be measured in volume.  
 
15.6 The driving of sounding bars or jumping small drill holes to expose the nature of sub-stratum 

up to a total depth one meter below the bed of excavation and distribution in 2 or 3 locations 
in each foundation, if required by the Engineer-in-Charge, shall be considered included in 
the item of work and will be paid separately. 

 
15.7 In particular, excavation shall be measured limited to the dimensions shown on the drawings 

or as directed by the Engineer-in-charge. Trenches with “Grips” for sockets of pipes shall be 
measured up to the depth exclusive of “Grips”. In case of rock, the measurement shall be 
on stack basis less 33% for voids. 

 
15.8 Where excavation is in trenches or in fairly uniform ground “Dead Men” or “Tell Tales” shall 

be left at suitable intervals, as instructed by Engineer-in-charge, to determine the average 
depth of excavation. Where the ground is not uniform, levels shall be taken before the start, 
after the site clearance and after completion of the work and the quality of excavation shall 
be computed from these levels. 
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15.9 For backfill of spaces excavated for foundations, trenches etc. using selected excavated 

material which shall also include mixture of broken pieces of rock and fine material, no 
additional payment shall be made. The excavation rate shall be inclusive of such back fill 
including back fill beyond the payable volume of excavation. If instead of fully back filling 
with the selected excavated material, the General Contractor is instructed to backfill with 
approved material brought from outside, the measurement of such filling shall be the volume 
of payable excavation above less the volume of soling, metalling, concrete or masonry or 
basement construction, etc if any, provided within the excavation and also less the volume 
of filling executed with selected excavated materials. 

 
15.10 Measurement of the volume of filling in plinth, below floor, sub-grade and similar locations 

whether with selected excavated materials or approved materials brought from outside shall 
be specified area multiplied by actual consolidated depth of fill. The fill shall be leveled / 
finished to the profile as directed. The quoted rates for excavation and filling shall include 
the cost of labour, plant and equipments, tools, safeguards and incidentals necessary to 
complete the work to the specifications. 

 
16.0 DRAINAGE OF EXCAVATIONS 
 
16.1 The General Contractor shall arrange for the rapid dispersal of water shed on to the site 

from any source. Where practicable, the water shall be discharged into the permanent outfall 
for the drainage system.  Adequate means for trapping silt on temporary systems 
discharging into permanent drainage systems shall be provided. 

 
16.2 Where necessary, temporary water courses, ditches, drains, pumping or other means of 

maintaining the earthworks free from water shall be provided.  The General Contractor shall 
also maintain a sufficient minimum surface cross fall at all times and, where practicable, a 
sufficient longitudinal gradient to enable them to shed water and prevent ponding. 

 
17.0 POST-CONSTRUCTION SURVEY 
 
17.1 The Contractor shall submit post-construction survey plan certified by a registered surveyor 

showing as-constructed levels of roads, platforms, embankments, drainage, etc. of 
earthwork carried out at 10m grids. 

 
17.2 After the site clearance operations have been carried out the limits of excavation shall be 

set to true levels, lines, curves, slopes, grades and sections, etc. as shown on the drawings 
or as directed by the Engineer-in-Charge. 

 
18.0 SITE/POLLUTION CONTROL MEASURES 
 
18.1 General Contractor shall implement effective erosion and sediment control measures (ECM) 

in accordance with the local authority requirements. ECM proposals shall be prepared by 
General Contractor and approved by the local Authority or Engineer-in-charge and 
implemented prior to commencement of site works.  The ECM shall be regularly maintained 
to ensure their effectiveness during the course of construction works. 

 
18.2 General Contractor shall implement comprehensive pest, Dogs, birds control,  and 

surveillance for the site, including all necessary measures to prevent the site from being 
favorable to the breeding or harbouring of vectors and mosquito or other harmful to human.  
These shall be carried out regularly throughout the construction period in accordance to the 
local Authority requirements. 
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19.0 QUALITY ASSURANCE / QUALITY CONTROL / QUALITY DOCUMENTS 

 
General contractor shall submit the following documents before commencement of any work 

 
19.1 Method Statement 

General Contractor shall prepare and submit a method statement including at least the 
following information as relevant to the Engineer-in-Charge prior to commencement of work: 

 
Proposed excavation method, machinery and compaction plant 
Maximum depth of each compacted layer 
Minimum number of passes per layer 
Method of slope protection & treatment 
Proposed temporary works for deep excavation 
Dewatering control 
Inspection & test plan 

 
19.2 Sequence of cut & fill earth work 

General contractor shall submit a detail plan showing the zoning of earthwork with sequence 
and duration of earth works to Engineer-in-Charge for approval prior to the start work unless 
otherwise agreed. 

 
19.3 Additional Site Investigation and Factual Report 

General contractor shall study the site soil investigation report enclosed with contract and 
request to carry out additional borelogs if required with valid reason to Engineer-in-Charge’s 
review and approval. There shall be no additional time given for conducting such extra soil 
investigation work and it should be within the contract period and General Contractor’s own 
expense. 

 
19.4 Temporary Work design and details 

Before commencement of Work, General Contractor should submit a design calculation and 
detail drawings of proposed shoring system including shoring material, waler sizes & levels, 
strut size & level, connection detail of strutting elements, etc with sequence of excavation 
and backfilling to Engineer-in-Charge’s review and approval. 
If open cut shall be proposed General Contractor shall submit a calculation showing the 
stability of the slope with suitable soil parameters. 

 
19.5 Fill Material Samples 

At least 04 days before filling work commences, General Contractor shall submit full details 
of the sources and types of the proposed filling materials together with 25kg representative 
samples of each type from each source. 

 
General contractor shall deliver the samples to an accepted accredited laboratory, with 
sufficient representative of samples of each material for the specified tests, at a rate of one 
set of tests per sample. 

 
19.6 Testing of Fill Materials 

General Contractor shall arrange for the following tests on all proposed fill materials at the 
rate of one test for each representative samples to be carried out at approved testing 
agency: 

 
Soil Classification 
Determination of the particle size distribution 
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Determination of the plasticity index (of material passing the 425 micron IS sieve; % of 
material retained to be reported) 
Determination of the dry density / moisture content relationship of granular soil (vibrating 
hammer method) 
Determination of the California Bearing Ratio 

 
When directed, tests need to be carried out for all imported fill for compliance with specified 
limits on contamination to ensure that material is ‘clean’ relative to the proposed end use. 
General Contractor shall propose and submit the specific criteria, schedule and timing of 
tests required to Engineer-in-Charge’s acceptance. 

 
 

C ANTI TERMITE TREATMENT 
 
1.0  SCOPE 
 
1.1  The work of pre-constructional anti-termite treatment covered under this specification 

consists of the soil treatment with approved chemicals in water emulsion in foundation 
trenches for columns, plinth beams, brick wall, lift pits, machine foundation, trenches, steps, 
ramps etc. and on top surface of plinth filling, slab on grade, at junction of walls and floors, 
in expansion joints etc. in stages as detailed in this specification and drawing. 

 
 
2.0  APPLICABLE CODES & SPECIFICATIONS 
 
2.1  The relevant I.S specifications, standards and codes given below are made a part of this 

specification. All standards, specifications, code of practices referred to herein shall be the 
latest edition including all applicable amendments, revisions and additional publications. 

 
2.2 List of Indian Standards 

IS: 6313 (Part I)  - Code of Practice for Anti-termite Measures in Buildings 
Constructional Measures 

IS: 1200 (Part I)  - Method of measurement of buildings and civil engineering works. 
IS: 6313 (Part II)  - Pre-constructional Chemical Treatment Measures  
IS: 8944   - Specification for Chloropyrifos Emulsifiable Concentrates 
IS: 4015 (Part I)  - Guide for Handling cases of Pesticide Poisoning First Aid 

Measures 
IS: 4015 (Part II)  - Symptoms, Diagnosis and Treatment  

 
3.0  GENERAL 
 
3.1  Pre-constructional anti-termite treatment is a process in which soil treatment is applied to a 

building in early stages of its construction. The purpose of anti-termite treatment is to provide 
the building with a chemical barrier against the sub-terranean termites. 

 
3.2  Anti-termite treatment being a specialized job, calls for thorough knowledge of the 

chemicals, soils, termite to be dealt with and the environmental conditions. In order to give 
effective treatment and lasting protection to the properly underground treatment, it is, 
therefore, imperative that the works of anti-termite treatment should be got executed through 
specialized agencies only. The specialized agency should be preferably a member of the 
Indian Pest Control Association and shall have sufficient experience of carrying out similar 
works of magnitude envisaged in this tender. 
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3.3 The pre-constructional soil treatment is required to be applied during the construction stages 
of the sub-structure up to plinth level. The contractor has to be watchful of the various stages 
of sub-structure works and arrange to carry out the soil treatment in time after proper co-
ordination with inter-discipline and other contractors if any, working at site. 

 
3.4  Unless otherwise stipulated, the anti-termite treatment will be carried out as per IS 6313 

(Part-II) and / or as per direction of Engineer-in-Charge. 
 
4.0  SITE PREPARATION 
 
4.1  In order to ensure uniform distribution of the chemical emulsion and to assist penetration, 

the following site preparation shall be carried out: 
 
4.1.1  Remove all trees, stumps, logs or roots from the building site. 
 
4.1.2  Remove all concrete formwork if left anywhere, leveling pegs, timber off cuts and other 

building debris from the area to be treated. 
 
4.1.3  If the soil is to be treated is sandy or porous, preliminary moistening will be required to fill 

capillary spaces in and in order to prevent the loss of emulsion through piping or excess 
percolations. 

 
4.1.4  In the event of water logging of foundation, the water shall be pumped out before application 

of chemical emulsion and it should be applied only when the soil is absorbent. 
 
4.1.5  On clays and other heavy soil where penetration is likely to be slow and on sloping sites, 

where runoff of the treating solution is likely to occur, the surface of the soil should be 
scarified at least to a depth of 25mm. 

 
4.1.6  All sub-floor leveling and grading should be completed, all cutting, trenches and excavation 

should be completed with backfilling in place. Borrowed fill must be free from organic debris 
and shall be well compacted. If this is not done, supplementary treatments should be made 
to complete the barrier. 

 
 
5.0  CHEMICAL TO BE USED 
 
5.1  The effectiveness of chemical depends upon the choice of the chemical, the dosage 

adopted and the thoroughness of application. The chemical solutions or emulsions are 
required to be spread uniformly in the soil and to the required strength so as to form an 
effective chemical barrier that is lethal and repellent to termites. 

 
6.0  MOUND TREATMENT 
 
6.1  For a mound volume of about one cubic metre, four litres of an emulsion in water with 0.50 

percent Chloropyrifos shall be used. Other chemicals with technical data sheet shall be 
submitted to Engineer-in-Charge if General Contractor desires to use any other brands.  

 
7.0  SOIL TREATMENT 
 
7.1 Chlorpyriphos emulsifiable concentrates chemical (IS: 8944) with 1.0 % in water emulsion 

shall be effective when applied uniformly over the area to be treated. General Contractor 
may propose alternate to Engineer-in-Charge. 
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8.0  MODE AND RATE OF APPLICATION 
 
8.1  The chemical emulsion as stated above will be applied uniformly by spraying at the 

prescribed rates as detailed below in all the stages of the treatment unless follow the 
manufactures’ recommendation: 

 
8.1.1  Treatment in Foundation Trenches: 

In case of normal wall load bearing structure, column pits, wall trenches and basement, the 
treatment shall be @ 5 (five) litres per square metre of surface area of the bottom and sides 
to a height of at least 300 mm. After the foundation works, the sides shall be treated @ 15 
(fifteen) litres per square metre at vertical surface of sub-structure on each side. 
 
After the earth filling is done, treatment shall be done by rodding the earth at 150 mm center 
to center close to wall surface and spraying the chemical with the above dose i.e., 15 (fifteen) 
litres per square metre. In case of framed structure, the treatment shall start at a depth of 
500 mm below ground level. From this depth the backfill around the columns, beams and 
R.C.C basement walls shall be treated @ 15 (fifteen) litres per square metre of the vertical 
surface and @ 5 (five) litres per square metre for the horizontal surface at the bottom in the 
trenches/pits. 

 
8.1.2  Treatment on Top Surfaces of Plinth Filling: 

The top surface of the filled earth within plinth walls shall be treated with chemical emulsion 
at the rate of 5 (five) litres/square metre of the surface area before sub-base to floor is laid. 
If filled earth has been well rammed and the surface does not allow the emulsion to seep 
through; holes up to 50 mm to 75 mm deep 150mm centre to centre both ways shall be 
made with crowbars on the surface to facilitate saturation of the soil with the emulsion. 

 
8.1.3  Treatment at Junction of Walls and Floors: 

Special care shall be taken to establish continuity of the vertical chemical barrier on the inner 
wall surfaces from the finished ground level (or from level where the treatment had stopped) 
up to the level of the filled earth surface. To achieve this a small channel 30 x 30 mm shall 
be made at all the junctions of wall / column with floor (before laying sub-grade) and rod 
holes made in the channel up to the finished ground level at 150 mm apart and the iron rod 
moved backward to forward to break the earth and chemical emulsion poured along the 
channel @ 15 (fifteen) litres (or as recommended quantity) per square metre of the vertical 
wall / column surfaces so as to soak the soil right up to the bottom. The soil shall be tamped 
back into place after this operation. 
 

8.1.4   Treatment of Soil along External Perimeter of Building 
 
After  the building is complete, provide holes in the soil with  iron  rods along  the external 
perimeter of the building at intervals of about 150  mm and depth 300 mm and filling these 
holes with chemical emulsion at the rate of 7.5 litres per sqm. 
 

8.1.5   Vertical Surface 
 
In  the event of the depth of the wall filling being more than 300 mm,  the external perimeter 
treatment shall be extended to the full depth of filling upto the G.L. so as to ensure continuity 
of the chemical carrier. Treatment of soil under apron (plinth protection) along external  
perimeter  
of building, to  surface of the consolidated earth over which the apron  is to  be laid shall be 
treated with chemical emulsion at the rate of 5  litre per sqm. of the vertical surface before 
the apron is laid. if  consolidated earth  does not allow the emulsion to soak through, holes 
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upto 50 to 75  mm centre  both  ways  may be made with 12mm diameter mild steel  rod  on  
the surface to facilitate saturation of the soil with the chemical emulsion. 
 

8.1.6  Treatment for Expansion Joints: 
The soil beneath the expansion joints shall receive special attention when the treatment 
under 8.1.1 above is in progress. This treatment shall be supplemented by treating through 
the expansion joint after sub-grade has been laid at the rate of 2 (two) litres per metre length 
of expansion joint. 
 

8.1.7   Treatment of soil surrounding pipes and conduits  
 
When pipes and conduits enter the soil inside the area of the  foundations, the soil 
surrounding the points of the entry shall be loosened around  each such  pipe,   or conduit 
for a distance of 150 mm and to a  depth  of  75mm before  treatment  is commenced  when 
they enter the soil external  to  the foundations, they shall be similarly treated unless they 
stand clear of the walls  of the building by about 75 mm for the distance of over  300mm  
from ground level. 
 

9.0  PRECAUTIONS DURING TREATMENT 
 
9.1  Utmost care shall be taken to see that the chemical barrier is complete and continuous. 

Each part of the area shall receive the prescribed dosage of chemical emulsion. 
 
9.2  The treatment should not be carried out when it is raining or when the soil is wet with rain 

or sub-soil water. 
 
9.3  Once formed, the treated soil barrier shall not be disturbed. If by chance, treated soil barriers 

are disturbed, immediate steps shall be taken to restore the continuity and completeness of 
the barrier system. 

 
10.0  PRECAUTIONS FOR HEALTH HAZARDS AND SAFETY MEASURES 
 
10.1  All the chemicals mentioned above are poisonous and hazardous to health. These 

chemicals can have an adverse effect upon health when absorbed through the skin, inhaled 
as vapors or spray mist or swallowed. Persons handling or using these chemicals should be 
warned of these dangers and advised that absorption through the skin is the most likely 
source of accidental poisoning. They should be cautioned to observe carefully the safety 
precautions given by the manufacturer particularly when handling these chemicals in the 
form of concentrates. 

 
10.2  These chemicals are usually brought to the site in the form of emulsifiable concentrates. 

The containers should be clearly labeled and should be stored carefully so that workers 
cannot get at them. They should be kept securely closed. 

 
10.3  Particular care should be taken to prevent skin contact with concentrates. Prolonged 

exposure to dilute emulsions should also be avoided. Workers should wear clean clothing 
and should wash thoroughly with soap and water especially before eating and smoking. In 
the event of severe contamination, clothing should be removed at once and the skin washed 
with soap and water. If chemicals splash into the eyes, they shall be flushed with plenty of 
water and immediate medical attention should be sought.  

10.4  The concentrates are oil solutions and present a fire hazard owing to the use of petroleum 
solvents. Flames should not be allowed during mixing. 
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10.5  Care should be taken in the application of soil toxicants to see that they are not allowed to 
contaminate wells or springs, which serve as sources of drinking water. 

 
11.0 GUARANTEE 
 
11.1  The contractor has to furnish the guarantee for 10 (ten) years from the date of completion 

of work stating that in case of re-appearance of termites within the building area due to 
defective materials or workmanship or due to any other reasons, the contractor will carry out 
the necessary post constructional treatment to keep the entire area free from termite once 
again, without any extra cost to the client during the guarantee period.  Such  a guarantee 
shall be directly given by the specialist agency  to  the employer   in  all  forms  approved  
by  the  Engineer 

 
12.0  MODE OF MEASUREMENT 
 
12.1  The payment will be made on the basis of plinth area measurements at ground floor only for 

all the stages of treatment in square metre rounded off to two places of decimals. 
 
12.2  Rate includes the cost of materials, labour and all tools, consumables, spares for complete 

operation. 
 

D REINFORCED CONCRETE  
 
1.0  GENERAL 
 
1.1  The quality of materials, method, control of manufacture and transportation of all concrete 

work in respect of mix whether reinforced or otherwise shall confirm to the applicable portion 
of these specification. 

 
1.2  Engineer-In-Charge shall have the right to inspect the source of materials, layout and 

operation of procurement and storage of materials, the concrete batching and mixing 
equipments and the quality control system. 
 
Such an inspection shall be arranged by General Contractor and Engineer-In- Charge’s 
approval shall be obtained prior to starting of concrete work. 

 
2.0  SCOPE 
 
2.1  This specification covers the general requirements for concrete to be used in this project 

using on-site production facilities including requirements in regard to the quality, quantity, 
handling, storage of ingredients, proportioning, batching, mixing, and testing of concrete and 
also requirements in regard to the quality, storage, cutting, bending and fixing of 
reinforcement in position.  

 
This also covers the transportation of concrete from mixer to the place of final deposit and 
placing, curing, protecting, repairing and finishing of concrete. 

 
3.0  APPLICABLE CODES & SPECIFICATION 
 
3.1  The following specifications, standards and codes are made a part of this specification. All 

standards, tentative specifications, codes of practices referred to herein shall be the latest 
edition including all applicable official amendments, revisions and additional publications. In 
case of discrepancy between this specification and those referred to herein this specification 
shall govern. 
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3.2  List of Indian Standards 

IS: 269  - Specification for ordinary, rapid hardening and low heat Portland  
cement 

IS: 383  - Specification for coarse & fine aggregate from natural source or 
concentrate 

IS: 456   - Code of practice for plain and reinforced concrete 
IS: 515  - Specification for natural and manufactured aggregate for use in 

mass concrete 
IS: 516   - Method of test for strength of concrete 
IS: 650   - Specifications for standard sand for testing of cement 
IS: 1199   - Method of sampling and analysis of concrete 
IS: 1200 (Part-II)  - Method of measurement of building works 
IS: 1791   - Specification for batch type concrete mixers. 
IS: 2386 (Part-I)  - Method of test for aggregates for concrete; Particle size and shape. 
IS: 2386 (Part-II) - Method of test for aggregates for concrete: Estimation of deleterious 

materials and organic impurities 
IS: 2386 (Part-III) - Method of test for aggregates for concrete: Specific gravity, density, 

voids, absorption and bulking. 
IS: 2386 (Part-IV)  - Method of test for aggregates for concrete: Mechanical properties. 
IS: 2386 (Part-V)  - Method of test for aggregates for concrete: Soundness. 
IS: 2386 (Part-VI)  - Measuring mortar making properties of fine aggregates. 
IS: 2386 (Part-VII)  - Method of test for Alkali aggregates reactivity. 
IS: 2438   - Specification for roller pan mixer. 
IS: 2505   - Specification for immersion type concrete vibrators. 
IS: 2506   - Specification for screed board concrete vibrators. 
IS: 2514   - Specification for concrete vibrating table. 
IS: 2645   - Specification for integral cement water proofing compound. 
IS: 3025  - Methods of sampling and test (physical and chemical) for water used 

in industry. 
IS: 3366   - Specification for pan vibrator. 
IS: 3370 (Part-I)  - Code of practice for concrete structures for the storage of liquids: 

General. 
IS: 3370 (Part-II)  - Code of practice for concrete structures for the storage of liquids: 

Reinforced concrete structure. 
IS: 3385  - Code of practice for measurement of Civil Engineering works 
IS: 3414  - Code of practice for design and installation of joints in buildings 
IS: 3558  - Code of practice for use of immersion vibrators for consolidating 

concrete 
IS: 3935   - Code of practice for composite construction 
IS: 4031   - Method of physical test for hydraulic cement 
IS: 4656   - Specification for form vibrator. 
IS: 7861 (Part-I)  - Code of practice for extreme weather concreting (for hot weather 

concreting). 
IS: 8112  - Specifications for high strength ordinary Portland cement (Grade 

43). 
IS: 10262   - Code of practice for design mix 
IS: 12269 - Specifications for high strength ordinary Portland cement (Grade 53) 
IS: 13311 (Part-I)  - Non-destructive testing of concrete: Method of test for ultrasonic 

pulse velocity. 
IS: 13311 (Part-II)  - Non-destructive testing of concrete: Method of testing by rebound 

hammer. 
 
4.0  MATERIALS FOR STANDARD CONCRETE 
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4.1  The ingredients to be used in the manufacture of standard concrete shall consist solely of a 

standard type Portland cement; clean sand, natural coarse aggregate, clean water, ice, an 
admixture, if specifically called for on drawings or schedule of quantities. 

 
4.2  Cement 
 
4.2.1 Unless otherwise specified or called for by Engineer-In-Charge cement The cement used 

shall be one of the following types: 
 
           a.   Ordinary Portland Cement conforming to IS : 269 
 
           b.    Portland Pozzolana Cement conforming to IS : 1489 
 
           (Fly ash based meeting the 28 day strength requirement of OPC 53 grade cement) in 50 kg 

bags. The use of bulk cement will be permitted only with the approval of Engineer-In-Charge. 
Changing of brand or type of cement within the same structure will not be permitted. In case 
it is required to change the brand of cement in the same structure, prior permission shall be 
obtained from the Engineer-In-Charge. 

 
4.2.2 If demanded a certified report attesting to the conformity of the cement to IS specifications 

by the cement manufacturer’s chemist shall be furnished to Engineer-In-Charge. 
 
4.2.3 General Contractor will have to make his own arrangements for the storage of adequate 

quantity of cement. Cement in bulk may be stored in bins or silos, which will provide 
complete protection from dampness, contamination and minimize cracking and false set.  
Cement received in  torn  bags shall not be used.  Moreover bags of cement  which  vary  in 
weight by more than 3% shall not be accepted. 
 

4.2.4 All cement shall be fresh when delivered and at  ambient  atmospheric temperature. 
Cement bags shall be stored in dry enclosed shed (storage under tarpaulins will not be 
permitted), well away from the outer walls and insulated from the floor to avoid contact with 
moisture from ground and so arranged as to provide ready access. Damaged or reclaimed 
or partly set cement will not be permitted to use and shall be removed from site.  
 

4.2.5 The storage bins and storage arrangements shall be such that there is no dead storage. Not 
more than 12 bags shall be stacked in any tier. The storage arrangement shall be approved 
by the Engineer-In-Charge. Consignment of cement shall be stored as received and shall 
be consumed in the order of their delivery. 
 

4.2.6 Cement held storage for a period of Ninety (90) days or longer shall be tested before use in 
work. Should at any time the Engineer-In-Charge have reason to consider that any cement 
is defective, then irrespective of its origin and / or manufacturer’s test certificate, such 
cement shall be tested immediately at a National Test Laboratory or such approved 
laboratory and until the result of such test are found satisfactory, it shall not be used in any 
work. 

 
4.2.7   In fare faced elements, the cement used in the concrete for any complete element  shall  be  

from  a single consignment.   All  cement  for  exposed concrete shall be from the same 
approved source and uniform in colour. 

 
4.2.8   With each and every delivery of cement the contractor shall provide the manufacturers  

certificate that the cement conforms to the relevant  Indian Standard.  
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4.3 Aggregates 

 
4.3.1 Aggregate in general designates both fine and coarse inert materials used in the 

manufacture of concrete. Fine Aggregate is aggregate most of which passes through 4.75 
mm IS sieve. Coarse Aggregate is aggregate most of which retained on 4.75 mm IS sieve. 
 

4.3.2 All fine and coarse aggregate proposed for use in the work shall be subjected to Engineer- 
In-Charge’s approval and after specific materials have been accepted the source of supply 
of such materials shall not be changed without prior approval of the Engineer-In-Charge. 

 
4.3.3 Aggregates shall consist of natural sand, crushed stone and gravel from source known to 

produce satisfactory aggregate for concrete and shall be chemically inert, strong, hard, 
durability against weathering, of limited porosity and free from deleterious materials that may 
cause corrosion of the reinforcement or may impair the strength and/ or durability of 
concrete.  
 

4.3.4 The grading of aggregate shall be such as to produce a dense concrete of specified strength 
and consistency that will work readily into position without segregation and shall be based 
on the “mixed design” and preliminary test on concrete specified herein after. 

 
4.4 Sampling and Testing 
 
4.4.1 Samples of the aggregates for mixed design and determination of suitability shall be taken 

under the supervision of the Engineer- In-Charge and delivered to the laboratory, well in 
advance of the scheduled placing of concrete.  
 

4.4.2 Records of tests, which have been made on proposed aggregates and on concrete made 
from this source of aggregates, shall be furnished to the Engineer- In-Charge in advance of 
the work for use in determining the aggregate suitability. 

 
4.5  Storage of Aggregates 
4.5.1 All coarse and fine aggregates shall be stacked separately in stock piles in the material yard 

near the work site in bins properly constructed to avoid inter mixing of different aggregates.  
 

4.5.2 Contamination with the foreign materials and earth during storage and while heaping the 
materials shall be avoided. The aggregate must be specified quality not only at the time of 
receiving at site but more so at the time of loading into mixer. Rakers shall be used for lifting 
the coarse aggregates from the bins or stock piles.  
 

4.5.3 Coarse aggregate shall be piled in layers not exceeding 1.20 metres in height to prevent 
coning or segregation. Each layer shall cover the entire area of the stock pile before 
succeeding layers are started.  

 
4.5.4 Aggregates that have become segregated shall be rejected. Rejected material after re-

mixing may be accepted, if subsequent tests demonstrate conformity with required 
gradation. 

 
 
 
4.6  Specific Gravity 
 

Aggregate having a specific gravity below 2.60 (saturated surface dry basis) shall not be 
used without special permission of the Engineer- In-Charge. 
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4.7  Fine Aggregate 
 
4.7.1 Fine aggregate except as noted above and for other than lightweight concrete shall consist 

of natural river sand (suitable for concrete), crushed stone sand or crushed gravel sand 
stone dust confirming to IS 383. The sand shall be clean, sharp, hard, durable, chemically 
inert and free from dust, vegetable substances, adherent coating, clay, organic matter, 
alkalis, mica, salt or other deleterious substances which can be injurious to the setting 
qualities / strength/ durability of concrete. No creek / sea sand shall be allowed. 

 
4.7.2 Machine made sand will be acceptable provided the constituent rock / gravel composition is 

sound, hard, dense, non-organic, uncoated and durable against weathering. 
 
4.7.3 Sand shall be prepared for use by such screening or washing or both as necessary to 

remove all objectionable foreign matter while separating the sand grains to the required size 
fractions. Sand with silt content more than 3 % will not be permitted for use unless the same 
is washed and silt content is brought within 3% by weight. 
 

4.7.4 The percentage of deleterious substances in sand delivered to the mixer shall not exceed 
the following: 

 
Sl. No Substances Percent by weight 

 
Uncrushed : Crushed 
 

1. Material finer than 75 micron I.S. sieve 3.00% : 15.00% 
2. Shale 1.00% --- 
3. Coal and Lignite 1.00% : 1.00% 
4. Clay lumps 1.00% : 1.00% 
5. Total of all above substances including 

items 1 to 4 for uncrushed sand and 
items 3 & 4 for crushed sand. 

5.00% : 2.00% 
 

 
4.7.5 Unless otherwise directed or approved, the grading of sand shall be within the limits 

indicated hereunder: 
 

Sl 
No 

I.S. Sieve 
Designation  

Percentage passing for 
Zone I Zone II Zone III Zone iV 

1 10 mm 100 100 100 100 
2 4.75 mm 90-100 90-100 90-100 95-100 
3 2.36 mm 60 -95 75-100 85-100 95-100 
4 1.18 mm 30-70 55-90 75-100 90-100 
5 600 micron 15-34 35-59 60-79 80-100 
6 300 micron 5-20 8-30 12-40 15-50 
7 150 micron 0-10 0-10 0-10 0-15 

 
4.7.6 Where the grading falls outside the limits of any particular grading zone of sieves, other than 

600 micron IS sieve by total amount not exceeding 5% (five percent), it shall be regarded 
as falling within the grading zone. This tolerance shall not be applied to percentage passing 
the 600-micron IS sieve or to percentage passing any other sieve size on the coarser limit 
of Grading Zone-I or the finer limit of Grading Zone-IV. Fine aggregates confirming to 
Grading Zone-IV shall not be used unless mix designs and preliminary tests have shown its 
suitability for producing concrete of specified strength and workability. 

 



 

181  
 
 

4.7.7 The sand shall have a fineness modulus of not less than 2.2 or more than 3.2. The fineness 
modulus is determined by adding the cumulative percentage retained on the IS sieve (4.75 
mm, 2.36 mm, 1.18mm, 600 micron, 300 micron and 150 micron) and dividing the sum by 
100. 

 
4.8  Coarse Aggregate 
 
4.8.1 Coarse aggregate for concrete except as noted above and for other than lightweight 

concrete shall confirm to IS 383. This shall consist of natural or crushed stone and gravel, 
and shall be free from elongated, flaky or laminated pieces, adhering coatings, clay lumps, 
coal residue, clinkers, slag, alkalis, mica, organic matter or other deleterious matter. 
 

4.8.2 The coarse aggregate and fine aggregate shall be tested from time to time as required by 
the Engineer- In-Charge to ascertain its suitability or use in construction and the charges for 
testing aggregate shall be borne by the General Contractor as specified herein after. 

 
4.8.3 Crushed rock shall be screened and/or washed for the removal of dirt or dust coating if so 

demanded by the Engineering- In-Charge. 
 
4.8.4 Coarse aggregates shall be either in single size or graded. In both cases grading shall be 

within the following limits 
 

Sl 
No 

IS sieve 
Designation 

Percentage passing for single sized aggregate of nominal size 
40 mm 20 mm 16 mm 12.5 mm 10 mm 

1 63 mm 100 - - - - 
2 40 mm 85-100 100 - - - 
3 20 mm 0-20 85-100 100 - - 
4 16 mm - - 85-100 100 - 
5 12.5 mm - - - 85-100 100 
6 10 mm 0-5 0-20 0-30 0-45 85-100 
7 4.75 mm - 0-5 0-5 0-10 0-20 
8 2.36 mm - - - - 0-5 

 
  

Sl 
No 

IS sieve 
Designation 

Percentage passing for graded aggregate of 
nominal size 

40 mm 20 mm 16 mm 12.5 mm 
1 63 mm 100 - - - 
2 40 mm 95-100 100 - - 
3 20 mm 30-70 95-100 100 100 
4 16 mm - - 90-100 - 
5 12.5 mm - - - 90-100 
6 10 mm 10-35 25-55 30-70 40-85 
7 4.75 mm 0-5 0-10 0-10 0-10 
8 2.36 mm - - - - 

 
4.8.5 The pieces shall be angular in shape and shall have granular or crystalline surfaces. Friable, 

flaky and laminated pieces, mica and shale if present shall be only in such quantities that 
will not in the opinion of Engineer-In-Charge affect adversely the strength and / or durability 
of concrete.  
 

4.8.6 The maximum size of coarse aggregate shall be the maximum size specified above but in 
no case greater than ¼ of the minimum thickness of the member provided that the concrete 
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can be placed without difficulty so as to surround all reinforcement thoroughly and fill the 
corners of form.  
 

4.8.7 Plums above 160 mm and up to any reasonable size can be used in plain mass concrete 
work of large dimensions up to a maximum limit of 20% by volume of concrete when 
specially approved by the Engineer-In-Charge.  
 

4.8.8 For heavily reinforced concrete members the nominal maximum size of the aggregate shall 
be 5 mm less than the minimum clear distance between the main reinforcing bars or 5 mm 
less than the minimum cover to the reinforcement whichever is smaller.  
 

4.8.9 The amount of fine particles occurring in the free state or as loose adherent shall not exceed 
1% when determined by laboratory sedimentation tests as per IS 2386. After 24 hours 
immersion in water, a previously dried sample shall not have gained more than 10% of its 
oven dry weight in air as determined by IS 2386.  
 

4.8.10 The percentage of deleterious substances in the coarse aggregate delivered to the mixer 
shall not exceed the following: 

 
Sl No Substances  

 
Percentage by weight of 
aggregates 

  Uncrushed Crushed 
1 Material finer than 75 micron I.S. 

sieve. 
3.00 3.00 

2 Coal and lignite. 1.00 1.00 
3 Clay lumps. 1.00 1.00 
4 Sift fragments. 3.00 - 
5 Total of all above substances. 5.00 5.00 

 
4.9.  Water 
 
4.9.1 Water used for both mixing and curing shall be free from injurious amounts of oils, acids, 

alkalis, salts, sugar, organic materials or other substances that may be deleterious to 
concrete or steel.  
 

4.9.2 Potable water is generally satisfactory for mixing and curing of concrete. In case of doubt 
the suitability of water for making concrete shall be ascertained by the compressive strength 
and initial setting time test specified in IS 456.  
 

4.9.3 The sample of water taken for testing shall be typical for the water proposed to be used for 
concrete, due account being paid to seasonal variation. The sample shall not receive any 
treatment before testing other than that envisaged in the regular supply of water proposed 
for use in concrete. The sample shall be stored in a clean container previously rinsed out 
with similar water. 
 

4.9.4 Average 28 days compressive strength of at least three 150 mm size concrete cubes 
prepared with water to be used shall not be less than 90% of the average strength of three 
similar concrete cubes prepared with distilled water. The cubes shall be prepared, cured 
and tested in accordance with the requirements of IS 516. 

 
4.9.5 The initial setting time of test block made with the appropriate test cement and the water 

proposed to be used shall not be less than 30 minutes and shall not differ by more than + 
30 minutes from the initial setting time of control test block prepared with the appropriate 
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test cement and distilled water. The block shall be prepared and tested in accordance with 
the requirements of IS 4031 (Part 5). 

 
4.9.6 Where water can be shown to contain an excess of acid, alkali, sugar or salt, Engineer-In-

Charge may refuse to permit its use. As a guide the following concentration represent the 
maximum permissible values 
 

4.9.7 To neutralize 100 ml sample of water, using Phenolphthalein as an indicator, it should not 
require more than 5 ml of 0.02 normal NaOH. The details of test shall be as given in 8.1 of 
IS: 3025 (Part 22). 

 
4.9.8 To neutralize 100 ml sample of water, using Methyl Orange as an indicator, it should not 

require more than 25 ml of 0.02 normal H2SO4. The details of test shall be as given in 8 of 
IS 3025 (Part 23). 

 
4.9.9 The percentage of solids, when tested in accordance with the IS 3025 shall not exceed the 

following 
 

Sl 
No 

Substances Tested as per Permissible percentage 

1 Organic IS: 3025 (Part 18) 0.02% (200 mg/litre) 
2 Inorganic IS: 3025 (Part 18) 0.30% (3000 mg/litre) 
3 Sulphates (as 

SO3) 
IS: 3025 (Part 24) 0.04% (400 mg/litre) 

 
4 Chlorides (as Cl) IS: 3025 (Part 32) 0.20% (2000 mg/litre) for 

concrete not containing 
embedded steel and 0.05% (500 
mg/litre) for reinforced concrete 
works. 

5 Suspended 
matter 

IS: 3025 (Part 17) 0.20% (2000 mg/litre) 
 

 
4.9.10 P.H. value of water shall generally be not less than 6. 

 
5.0  DESIGN MIX CONCRETE 
 
5.1  All reinforced concrete in the work shall be “Design Mix Concrete” as defined in IS 456 

considering as ‘severe’ environment and cost of design mix shall be included in the item rate 
and no separate payment shall be made on account of this. All “Design Mix Concrete” work 
to be carried out under these specifications shall be in grades designated as per table below. 

 
Use of mineral admixtures like fly ash, GGBFS, etc. shall not be permitted in the design mix 
unless otherwise special permission is given by the Engineer-in- Charge. Cement shall be 
Ordinary Portland Cement – 43 grade or Portland Pozzolana Cement (Fly ash based 
meeting the 28 day strength requirement of OPC 43 grade cement) only. 

 
Group Grade 

Designation 
Specified Characteristic Compressive Strength 
of 150 mm Cube at 28 days in N/mm2 

Ordinary 
Concrete 

M-10 10 
M-15 15 
M-20 20 

Standard 
Concrete 

M-25 25 
M-30 30 
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 M-35 35 
M-40 40 
M-45 45 
M-50 50 
M-55 55 

High 
Strength 
Concrete 
 

M-60 60 
M-65 65 
M-70 70 
M-75 75 
M-80 80 

 
Notes 
 
1. The Characteristic strength is defined as the strength of material below which not 

more than 5% of the test results are expected to fall. 
 

2. In the designation of a concrete mix, letter ‘M’ refers to the mix and the number to 
the specified characteristic compressive strength of 150 mm size cube at 28 days 
in N/mm2. 

 
3. The mix shall be designed to produce the grade of concrete having the required 

workability and characteristic strength not less than appropriate value given in the 
table above. 

 
5.2 Mix Design 
 
5.2.1 Mix design is to investigate the grading of aggregates, water cement ratio, workability and 

the quantity of cement required to give works cubes of the characteristic strength specified. 
The proportions of the mix shall be determined by weight. Adjustment of aggregate 
proportions due to moisture present in the aggregate shall be made. Mix proportioning shall 
be carried out according to the ACI standard designation ‘ACI-613’ or Design of concrete 
mixes - Road Research Note No.4, Department of Scientific and Industrial Research U.K. 
or IS 10262. 
 

5.2.2 Since different cements and aggregates of different maximum size, grading, surface texture, 
shape and other characteristics may produce concretes of different compressive strength 
for the same free water cement ratio, the relationship between strength and free water 
cement ratio should preferably be established for the materials actually to be used. In the 
absence of such data, the preliminary free water cement ratio (by mass) corresponding to 
the target strength at 28 days may be selected from the relationship shown in Fig.1 of IS 
10262 at page 7. 

 
5.2.3 Alternately, the preliminary free water cement ratio (by mass) corresponding to the target 

average strength may be selected from the relationship in Fig. 2 of IS 10262 page at 8, using 
the curve corresponding to the 28 days cement strength to be used for the purpose. Other 
relevant items to the used with design of mix should strictly confirm to the relevant clauses 
and appendices of IS 10262. The calculated mix proportions shall be checked by means of 
trial batches. The contractor should refer to the item No.4 at page 12 and the Appendix ‘D’ 
(clause No. 4.1) of IS 10262 for neat illustration. The contractor may refer Appendix ‘C’ 
(clause 3.8) at page 16 of IS 10262 for an example illustrating the mix design of M-20. The 
free water cement ratio selected as above should be checked against the limiting water 
cement ratio for the requirement of durability and the lower of the two values should be 
adopted. 



 

185  
 
 

 
5.2.4 Whenever there is a change either in required strength of concrete or water cement ratio or 

workability or the source of aggregates and/ or cement fresh tests shall be carried out to 
determine the revised proportion of the mix to suit the altered conditions. While designing 
mix proportions over wet mixes shall always be avoided. 

 
5.2.5 While fixing the value for water cement ratio for ‘Design Mix’ assistance may be derived from 

the standard graph showing the relationship between the 28 days compressive strength of 
concrete mixes with different water cement ratios and the 7 days compressive strength of 
cement tested in accordance with IS 269 and IS 8112. 

 
5.2.6 It will be contractor’s sole responsibility to establish the concrete mix designs for different 

grades of concrete specified in the work consistent with the workability required for nature 
of work an also taking into consideration the assumed standard deviation which will be 
expected at site or by establishing the standard deviation based on 30 test results at site for 
each grade of concrete so as to produce concrete of required strength, durability and 
surface finish. The materials and proportions used in making the tests to be carried out 
either at site or under laboratory, conditions shall be similar in all respects to those to be 
actually employed in the works as the object of these tests is to determine the proportions 
of cement, aggregates and water necessary to produce the concrete of the required 
consistency to give such specified strength. 

 
5.2.7 Minimum cement content in the concrete shall be 300kg/m3 
 
5.3  Standard Deviation 
 
5.3.1 Standard deviation of concrete of each grade shall be determined separately. When results 

of sufficient number of tests (at least 30) are not available, then the value of standard 
deviation given in the table below may be assumed for design mix in the first instance. As 
soon as the results of the samples are available, actual calculated standard deviation shall 
be used and the mix designed properly. 

 
5.3.2 Assumed Standard Deviation: 
 

Sl No Grade of concrete Assumed Standard Deviation in N/mm2 
1 M-10 3.5 
2 M-15 
3 M-20 4.0 
4 M-25 
5 M-30 5.0 
6 M-35 
7 M-40 
8 M-45 
9 M-50 

 
Note:- the above values correspond to the site control having proper storage of cement; 
weigh batching of all materials; controlled addition of water; regular checking of all 
materials; aggregate grading and moisture content; and periodical checking of workability 
and strength. Where there is deviation from the above, the values given in the above table 
shall be increased by 1 N/mm2. 

 
 
 



 

186  
 
 

 
5.3.3 Standard Deviation Based On Test Results 
 

The total number of test results required to constitute and acceptable record for calculation 
of standard deviation shall be not less than 30. Attempts should be made to obtain the 30 
test results as early as possible when a mix is used for the first time. 

 
The calculation of the standard deviation shall be brought up to date after every change of 
mix design and at least once in a month. 

 
 
5.3.4 Determination Of Standard Deviation 
 

Concrete of each grade shall be analyzed separately to determine its standard deviation. 
 
The standard deviation of concrete of given grade shall be calculated using the following 
formula from the results of individual tests of concrete of that grade obtained as specified 
for test strength of sample: 

 
Estimated Standard Deviation (S) = {X2 / (n-1)} ½  
Where X = Deviation of the individual test strength from the average strength of a sample 
and 

n = Number of sample test results. 
When significant changes are made in the proportion of concrete (for example changes in 
materials used, mix design, equipments or technical control), the standard deviation value 
shall be separately calculated for such batches of concrete. 

 
5.4  Proportioning 
 
5.4.1  The proportions which shall be decided by conducting preliminary tests, shall be by weight. 

These proportions of cement, fine and coarse aggregates shall be maintained during 
subsequent concrete batching by means of weigh batchers confirming to IS 2722, capable 
of controlling the weights within one percent of the desired value. Except where it can be 
shown to the satisfaction of the Engineer-In-Charge that supply of properly graded 
aggregate of uniform quality can be maintained over the period of work, the grading of 
aggregate shall be controlled by obtaining the coarse aggregate in different sizes and 
blending them in the right proportions. The different sizes shall be stacked in separate stock 
piles. The grading of coarse and fine aggregates shall be checked as frequently as possible, 
as determined by the Engineer-In-Charge, to ensure maintaining of grading in accordance 
with samples used in preliminary mix design. The material shall be stock piles well in 
advance of use. 

 
5.4.2  The cement shall be measured by weight for design mix. Every facility should be provided 

to the Engineer-In-Charge for sampling and inspection of stored cement at site of work. 
 
5.4.3  Only such quantity of water shall be added to the cement and aggregate in the concrete mix 

as to ensure dense concrete, specified surface finish, satisfactory workability, consistent 
with strength stipulated for each class of concrete. The water added to the mix shall be such 
as not to cause segregation of materials or the collection of excessive free water on the 
surface of the concrete. 

 
5.4.4  The water cement ratio (W/C) is defined as the weight of water in mix (including the surface 

moisture of the aggregate) divided by the weight of cement in the mix. The actual water 
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cement ratio to be adopted shall be determined in each instance by the General Contractor 
and approved by the Engineer-In-Charge. 

 
5.4.5  The water cement ratio specified for use by the Engineer-In-Charge shall be maintained. 

The contractor shall determine the water content of the aggregate as frequently as directed 
by the Engineer-In-Charge as the work progresses and as specified in IS 2386 (Part-III) and 
the amount of mixing water added at the mixer shall be adjusted as directed by the Engineer-
In-Charge so as to maintain the specified water cement ratio. To allow for the variation in 
their moisture content, suitable adjustments in the weights of aggregates shall also be made. 

 
5.5 Consistency and Slump 
 
5.5.1  Concrete shall be of a consistency and workability suitable for the conditions of the job. After 

the amount of water required is determined the consistency of mix shall be maintained 
throughout the progress of the corresponding parts of the work and approved tests e.g. 
slump tests, compacting factor test etc. in accordance with IS 1199, shall be conducted from 
time to time to ensure the maintenance of such consistency. 

 
5.5.2  The following tabulation gives a range of workability which shall generally be used for 

various types of construction unless otherwise instructed by the Engineer-In-Charge 
 
5.5.2.1 Workability of Concrete: 
 

Sl 
No 

Placing conditions Degree of 
workability 

Value of 
workability 

1  Blinding concrete’ shallow sections, 
pavements using pavers. 
 

Very low 0.75 - 0.80 
compacting 
factor 

2 Mass concrete; lightly reinforced sections in 
slabs, beams, walls, columns, floors, hand 
placed pavements, canal lining; strip 
footings 

Low Slump of 25 – 
75 mm 

3 Heavily reinforced sections in slabs, beams, 
walls, columns, Slip form work;  
Pumped concrete 
 

Medium Slump of 50–
100 mm. 
Slump of 
75 – 100 mm 

4 Trench fill; In-situ piling. Tremie concrete High / 
Very high 

Slump of 100 – 
150 mm 

 
5.6 Batching and Mixing of Concrete 
 
5.6.1  The material and proportions of concrete ingredients as established by the preliminary tests 

for the mix design shall be rigidly followed for all concrete works on the project and shall not 
be changed except when specifically permitted by Engineer-In-Charge. 

 
5.6.2  Concrete shall be produced only by weigh batching the ingredients. The mixer and weigh 

batcher shall be maintained in clean serviceable condition. The accuracy of weigh batcher 
shall be periodically checked. They shall be set up in level on a firm base and the hopper 
shall be loaded evenly. The needle shall be adjusted to zero when the hopper is empty. Fine 
and coarse aggregates shall be weighed separately unless otherwise stated. 

 
5.6.3  Volume batching will not be permitted. However Engineer-In-Charge may permit volume 

batching by subsequent conversion of weights of ingredients into their equivalent volumes 
in respect of their bulk densities only in the case of small and less important pours involving 
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concrete of not more than 0.25 cubic metre on the day when other pours involving weigh 
batching are not likely to be taken up. 

 
5.6.4  The concrete shall be of strength as stipulated in the respective items. All concrete shall be 

mixed in mechanically operated batch mixers complying with IS 1791 and of approved make 
with suitable provision for correctly controlling the water delivered to the drum. 

 
5.6.5  The quantity of water actually entering the drum shall be checked with the reading of the 

gauge or valve setting when starting a job. The test should be made while the mixer is 
running. 

 
5.6.6  The volume of the mixed material shall not exceed the manufacturer’s rated mixer capacity. 

The batch shall be charged into the mixer so that some water will enter the drum in advance 
of cement and aggregate. All water shall be in the drum by the end of the first 15 seconds 
of the specified mixing time. 

 
Each batch shall be mixed until the concrete is uniform in colour for a minimum period of 
two minutes after all ingredients are in the drum. 

 
5.6.7  The entire contents of the drum shall be discharged in one operation before the raw 

materials for the succeeding batches are fed into the drum. 
 
5.6.8  Each time the work stops the mixer shall be cleaned out and when next commencing the 

mixing the first batch shall have 10% addition cement to allow for sticking in the drum. 
 
6.0  SAMPLING AND TESTING OF CONCRETE 
 
6.1 If the Engineer-In-Charge desires facilities required for sampling materials and concrete in 

the field shall be provided by the General Contractor at no extra cost. The following 
equipments (in serviceable condition) with operator shall be made available at Engineer’s 
request 

 
No.  Equipments  Requirement 
1.  Cast Iron cube moulds of 150 mm size  As required 
2.  Slump cone complete set with tamping rod  1 set 
3.  Laboratory balance to weight up to 5 kg. With 

sensitivity of 10 gm. 
1 No. 

4.  Laboratory balance of 2 kg. Capacity and 
sensitivity of 1 gm.  

1 No. 

5.  IS sieves for coarse and fine aggregates  1 set. 
6.  A set of measure from 0.1 litre to 5 litres.  1 set. 
7.  Electric oven with thermostat up to 120 degree 

centigrade.  
1 No. 

8.  Flakiness gauge  1 No. 
9.  Elongation index gauge  1 No. 
10.  Sedimentation pipette  1 No. 
11.  Pyconometer  1 No. 
12.  Calibrated glass jar of 1 litre capacity  2 Nos. 
13.  Glass flasks and metal containers  As required. 
14.  Chemical reagents like Sodium Hydroxide, 

Tannic Acid, Litmus papers etc. 
As required. 
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6.2  The concrete test cubes will be tested at approved laboratory. The contractor shall make all 
arrangements to cure, store of concrete cubes and transport the same to the laboratory at 
his own cost as directed by the Engineer-In-Charge. 

 
6.3  Sampling and Strength Test of Concrete 
 
6.3.1  The 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. 
 
6.3.2  In order to get a relatively quicker idea of the quality of concrete optional test on beams for 

modulus of rupture at 72 (+/-)2 hrs. 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 value 
given in table below may be taken for general guidance in case of concrete made with 
ordinary Portland cement. In all cases, the 28 days compressive strength specified shall 
alone be the criterion for acceptance or rejection of the concrete. If however, from test 
carried out in particular job over a reasonably long period, it has been established to the 
satisfaction of the Engineer-In-Charge that a suitable ratio between 28 days compressive 
strength and the modulus of rupture at 72 (+/-)2 hrs. or 7 days or compressive strength at 7 
days may be accepted. The Engineer-In-Charge may suitable relax the frequency of 28 days 
compressive strength, provided the expected strength values at the specified early age are 
consistently met. 

 
           Test  cubes shall be made as, where and when the Architect /  Employer  may require. 
 
           Test  cubes  shall be made under the direct supervision  of  the  competent person  appointed  

by  the  contractor  to  supervise  all  stages  of  the preparation and placing of concrete.  
They shall be made by the  contractor in  the presence of the Architect / Employer generally 
from concrete  taken at  the  point  of  discharge  from the mixer  and  hut  or  other  covered 
protection  as agreed with or directed by the Architect / Employer for  the storing and curing 
of the test cubes during the first 24 hours after making them and until they are dispatched 
to the testing laboratory. 

 
           Test  cubes shall be marked and dated in such a manner that the  trade  and the part of the 

works in which the concrete they represent has been  placed can be readily identified. 
 
           Testing  shall be done at an approved laboratory or at the site itself  and the results shall be 

submitted promptly by the contractor to the  Architect / Employer. 
 
6.3.3  Optional Test Requirement of Concrete: 
 

Sl No Grade of 
Concrete 
 

Minimum 
Compressive 
Strength on 150 
mm Cube (7 days) 

Min. Modulus of Rupture By Beam 
Test at 
 
72 (+/-) 2 hrs. 7 days 

1.  M-10  7.00 N/m2  1.20 N/mm2  1.70 N/mm2 
2.  M-15  10.00 N/m2  1.50 N/mm2  2.10 N/mm2 
3.  M-20  13.50 N/m2  1.70 N/mm2  2.40 N/mm2 
4.  M-25  17.00 N/m2  1.90 N/mm2  2.70 N/mm2 
5.  M-30  20.00 N/m2  2.10 N/mm2  3.00 N/mm2 
6.  M-35  23.50 N/m2  2.30 N/mm2  3.20 N/mm2 
7.  M-40  27.00 N/m2  2.50 N/mm2  3.40 N/mm2 
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6.3.4  Frequency of Sampling 
 
6.3.4.1 A random sampling procedure shall be adopted to ensure that each concrete batch 

shall have a reasonable chance of being tested, i.e. the sampling should be spread 
over the entire period of concreting and cover all mixing units. 

6.3.4.2  The minimum frequency of sampling of concrete of each grade shall be in 
accordance with the following: 

 
No. (c) Quantity of concrete (d) Number of Samples 
1.  1.00 to 5.00 m3  One 
2.  6.00 to 15.00 m3  Two 
3.  16.00 to 30.00 m3  Three 
4.  31.00 to 50.00 m3  Four 
5.  51.00 m3 and above  Four Plus one additional sample for each 

additional 50 m3 part thereof. 
 
At least one sample shall be taken from each shift. Where concrete is produced at 
continuous production unit, such as ready-mixed concrete plant, frequency of sampling may 
be agreed upon mutually by suppliers and Engineer-in-Charge. 
 

6.3.4.3  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 formwork 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. 

 
6.3.5  The test strength of the samples shall be the average of the strength of three specimens. 

The individual variation should not be more than (+/-) 15 percent of the average. 
 
6.3.6  Slump test shall be carried out as often as demanded by the Engineer-In-Charge and 

invariably from the same batch of concrete from which the test cubes are made. Slump test 
shall be done immediately after sampling. 

 
6.3.7  Standard Deviation shall be vide clause ‘5.3’ of this specification. 
 
7.0  ACCEPTANCE CRITERIA 
 
7.1  The concrete shall be deemed to comply with the strength requirement if: 
 
7.1.1  The mean strength determined from any group of four consecutive test results complies with 

the appropriate limits in col. 2 of table below. 
 
7.1.2  Any individual test result complies with the appropriate limits in col. 3 of table below. 
 

Specified 
Grade 

Mean of the Group of 4 Non-overlapping 
consecutive test results in N/mm2 

Individual Test Results 
in N/mm2 

(1)  (2)  (3) 
M15 > fck + 0.825 x established standard 

deviation (rounded off to nearest 0.5 
N/mm2) or, 
fck + 3 N/ mm2, whichever is greater 

> fck – 3 N/mm2 
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M 20 or 
above 

> fck + 0.825 x established standard 
deviation (rounded off to nearest 0.5 
N/mm2) or, 
_ fck + 4 N/ mm2, whichever is greater 
 

> fck – 4 N/mm2 
 

 
7.2  If the concrete is deemed not to comply pursuant to 7.0 above, the structural adequacy of 

the part affected shall be investigated and any consequential action as needed shall be 
taken. 

 
7.3  Concrete of each grade shall be assessed separately. Concrete shall be assessed daily for 

compliance. 
 
7.4  Concrete of each grade shall be liable to be rejected if it is porous or honeycombed, its 

placing has been interrupted without providing a proper construction joints, the 
reinforcement has been displaced beyond the tolerances specified or construction 
tolerances have not been met. However, the hardened concrete may be accepted after 
carrying out suitable remedial measures to the satisfaction of the Engineer-In-Charge. 

 
CONCRETE MIXING 
 
All concrete, whether ordinary or controlled, shall be mixed in an approved mixer  for  the  
minimum time necessary to  ensure  adequate  quality  and uniform  distribution  of the 
materials.  The cement and  aggregates  shall normally  be  first mixed dry until all particles 
of aggregate  are  coated with  cement after which the water shall be added. 
 
Allowance  shall  be made for the moisture content of the  aggregates  when calculating the 
amount of water to be added for each mix. 
 
The temperature of the aggregate, water and cement when added to the  mixer shall be 
such that the temperature of the concrete at the time of placement is  less  than 40 deg. C 
and during cold weather it shall not be  below  4.5 deg. C.  Concrete damaged by frost shall 
be removed and work redone. 
 
Materials  for  concrete shall be deposited into the drum while  it  is  in rotation.  Mixers shall 
not be loaded beyond their rated capacity and  each batch shall be completely discharged 
from the drum before recharging  takes place. 
 
Facilities  shall  be  provided to spray the mixer  drum  with  cool  water between  batches  
and  on the completion of concreting the  drum  shall  be washed down.  The surface of the 
mixer drum shall be maintained in a  clean condition at all times. 
 
Retempering  and/or  mixing of concrete which has partially hardened  and set will not be 
permitted under any circumstances. 

 
8.0  ADMIXTURES 
 
8.1  Admixture may be used in concrete only with the approval of the Engineer-In-Charge based 

upon evidence that with the passage of time neither the compressive strength nor its 
durability reduced. Calcium chloride shall not be used for accelerating set of the cement for 
any concrete containing reinforcement or embedded steel parts. When calcium chloride is 
permitted to be used such as in mass concrete works it shall be dissolved in water and 
added to the mixing water in an amount not exceed 1.5 percent of the weight of the cement 
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in each batch of concrete. When admixtures are used the designed concrete mix shall be 
corrected accordingly. Admixtures shall be used as per manufacturer’s instructions and in 
the manner and with the control specified by Engineer-in-Charge. The cost of admixtures 
shall be included in the item rate and no extra amount shall be paid on this account. 

 
8.2  Where specified and approved by Engineer-In-Charge neutralized vinsol resin or/ and other 

approved air entraining agent may be used to procedure the specified amount of air in the 
concrete mix and these agents shall conform to the requirements of ASTM standard 6-260 
air entraining admixture of concrete. The recommended total air content in the concrete is 
4% + 1%. The method of measuring air content shall be as per IS 1199. 

 
8.3  Retarding Admixtures 
  Where specified and approved by the Engineer-In-Charge retarding agents shall be added 

to the concrete mix in quantities specified by Engineer- In- Charge. 
 
8.4.  Water Reducing Admixtures 

Where specified and approved by Engineer- In-Charge water reducing lignosulfonate 
mixture shall be added in quantities specified by Engineer- In- Charge. The admixtures shall 
be added in the form of a solution. 

 
8.5  Water Proofing Agent 

Where specified and approved by Engineer-In-Charge chloride and sulphide free 
waterproofing agent shall be added in the quantities specified by Engineer-In- Charge. 

 
8.6  Other Admixtures 

Engineer-In-Charge may at his discretion instruct General Contractor to use any other 
admixture in the concrete. 

 

9.0  TESTS 
 
  If the Engineer-In-Charge desires he may order tests to be carried out on cement, sand, 

course aggregate, water etc. in accordance with the relevant Indian Standards.  
 
9.1 Tests on cement shall include 

(i)  Fineness test, 
(ii)  Test for normal consistency, 
(iii)  Test for setting time, 
(iv)  Test for soundness, 
(v)  Test for compressive strength, 
(vi)  Test of heat of hydration (by experiment and by calculation) in accordance with IS 

269 
 
9.2  Tests on sand shall include : 

(i)  Sieve test, 
(ii)  Test for organic impurities, 
(iii)  Decantation test for determining clay and silt content, 
(iv)  Specific gravity test, 
(v)  Test for unit weight and bulkage factor, 
(vi)  Test for sieve analysis and fineness modulus. 

9.3  Tests on coarse aggregate shall include: 
(i)  Sieve analysis, 
(ii)  Specific gravity and unit weight of dry, loose and rodded aggregate, 
(iii)  Soundness and alkali aggregate reactivity, 
(iv)  Petrographic examination, 
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(v)  Test for deleterious materials and organic impurities, 
(vi)  Test for aggregate crushing value. 

 
9.4  Tests on aggregate shall be carried out for all the materials in accordance with the 

specifications and relevant code of practice the contractor at an approved test laboratory. 
 
10.0  INSPECTION AND TESTING OF STRUCTURES 
 
10.1 Immediately after stripping the form work all concrete shall be carefully inspected and any 

defective work or small defects either removed or made good before the concrete has 
thoroughly hardened as instructed by the Engineer-In-Charge. 

 
10.2  In case of doubt regarding the grade of concrete used either due to poor workmanship or 

based on results of cube strength tests the contractor may be asked to carry out 
compressive strength test of concrete on the basis of core test, ultrasonic test and/ or load 
test. 

 
10.3  In case of results of cube strength are observed to be lower than the required designed 

strength at 28 days as per specifications, ultrasonic test shall be carried out by the digital 
ultrasonic concrete tester by an approved agency at the cost of the contractor. 

 
10.4  In case the ultrasonic test do not satisfy the requirement as above the Engineer-in-Charge 

will be at liberty to reject the concrete and the contractor has to dismantle and redo the same 
to the satisfaction of the Engineer-in-Charge at the contractor’s own cost. 

 
10.5  The unit rate for concrete shall be all inclusive of making preliminary mix design and test 

cubes, works cubes, testing them as per specifications, slump test, optional tests etc. 
However, the Engineer-in-Charge will witness the same and the General Contractor will 
have to make arrangement for transportation of the cubes to the approved laboratory. 

10.6  In case cube tests give unsatisfactory results the General Contractor should also conduct 
conclusive tests such as ultrasonic pulse test, core test etc. to prove the suitability of 
concrete. The cost of the conclusive tests shall have to be borne by the contractor. 

 
10.7 If the results of ay test prove unsatisfactory or the structure shows signs of weakness, undue 

deflection or faulty construction the contractor shall remove and rebuild the member(s) 
involved or carry out such other remedial measures as may be required by the Engineer-In-
Charge. The contractor shall bear the cost of so doing unless the failure of the member(s) 
to fulfill the test conditions is approved to be solely due to faulty design. The cost of all tests 
shall be borne by the contractor. 

 
11.0 PREPARATION PRIOR TO CONCRETE PLACEMENT, FINAL INSPECTION AND 

APPROVAL 
 
11.1  Before the concrete is actually placed in position the insides of formwork shall be inspected 

to see that they have been cleaned and oiled. Temporary openings shall be provided to 
facilitate inspection especially at bottom of columns and wall forms to permit removal of saw 
dust, wood shavings, binding wire, rubbish, dirt etc. Such openings/ holes shall be later 
suitably plugged. 

 
11.2  The various traders shall be permitted ample time to install drainage and plumbing lines, 

floor and trench drain, conduits, hangers, anchors, inserts, sleeves, bolts frames and other 
miscellaneous embedment to be cast in the concrete as indicated on the drawing or as 
necessary for the proper execution of the work. All such embedment shall be correctly 
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positioned and securely held in the forms to prevent displacement during depositing and 
vibrating of concrete. 

 
11.3  Slots, openings, holes, pockets etc. shall be provided in concrete work in the positions 

indicated in the drawings or as directed by the Engineer-In-Charge.  
 
11.4  Reinforcement and other items to be cast in concrete shall have clean surfaces that will not 

impair bond. 
 
11.5  Prior to concrete placement all works shall be inspected and approved by the Engineer-In-

Charge and if found unsatisfactory concrete shall not be poured until all defects have been 
corrected at contractor’s cost. 

 
11.6  Approval of Engineer-In-Charge for any and all materials and work as required herein shall 

not relieve contractor from his obligations to produce finished concrete in accordance with 
the drawings and specifications. 

 
11.7  Rain or Wash Water 
 
11.7.1 No concrete shall be placed in wet weather or on a water covered surface. Any 

concrete that has been washed by heavy rains shall be entirely removed if there is 
any sign of cement and sand having been washed away from the concrete mixture. 

 
11.7.2  Before leaving unattended the work shall be covered with tarpaulins immediately 

after the concrete has been placed and compacted to safe guard against damages, 
which may be caused by rain. 

 
11.7.3 Any water accumulating on the surface of the newly placed concrete shall be 

removed by approved means and no further concrete shall be placed thereon until 
such water is removed. To avoid flow of water over / around freshly placed concrete 
suitable drains and sumps shall be provided. 

 
11.8.  Bonding Mortar 
 

Immediately before concrete placement begins prepared surfaces except formwork which 
will come in contact with the concrete to be placed shall be covered with a bonding mortar 
of the same strength of concrete. 

 
11.9  Transportation 
 
11.9.1  All buckets, containers or conveyers used for transport the concrete shall be mortar tight. 

All means of conveyance shall be adopted to deliver the concrete of the required consistency 
and plasticity without segregation or loss of slump whatever method for transportation is 
employed.  

 
11.9.2  Chute shall not be used for transport of concrete without the written permission of the 

Engineer-In-Charge and concrete shall not be re-handled before placing. Maximum height 
of pour should be limited to 1.0m. 

 
The period between mixing the concrete and placing it in the final  position shall  be  kept  
to  a minimum and the delivery of  concrete  shall  be  coordinated  with  the  rate of 
placement to avoid  delays  in  delivery  and placement. 
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Concrete  shall be handled from the place of mixing to the place  of  final deposit  by   
methods  which prevent segregation, loss of  ingredients  and contamination and maintain 
the required workability. 
 
Should  any segregation have accrued in any batches arriving at the  place of  deposition,  
such batches be deposited and thoroughly  turned  over  by   hand before placing in the 
works. 
All  plant  and equipment used in the transportation of concrete  shall  be thoroughly cleaned 
before and after each working period and at all  changes of  concrete mixes.  Water used 
for this purpose shall be  discharged  well clear of formwork or the concrete already in place. 

 
11.10  Contaminated Concrete 
 
11.10.1  Concrete must be placed in its final position before it become too stiff to work. 
 
11.10.2 On no account water shall be added after the initial mixing. 
 
11.10.3  Concrete which has become stiff or has been contaminated with foreign materials 

and which has not been placed within half an hour of mixing water with cement shall 
be rejected and disposed off as directed by the Engineer-In-Charge. 

 
11.10.4  All equipments used for mixing, transporting and placing of concrete shall be 

maintained in clean condition. All pans, buckets, hoppers, chutes, pipe lines and 
other equipments shall be thoroughly cleaned after each period of placement. 

 
12.0  PROCEDURE FOR PLACING OF CONCRETE 
 
12.1  Before any concrete is placed the entire placing programme consisting of equipment, layout, 

proposed procedures and methods shall be submitted to Engineer-In-Charge for approval if 
so demanded by the Engineer-In-Charge and no concrete shall be placed until Engineer-In-
Charge’s approval has been obtained. Equipment for conveying concrete shall be of such 
size and design as to ensure a practically continuous flow of concrete during depositing 
without segregation of materials considering the size of the job and placement location. 

 
12.2  Concrete shall be placed in its final position before the cement reaches its initial set and 

concrete shall normally be compacted in its final position within 30 minutes of leaving the 
mixer and once compacted it shall not be disturbed. 

 
12.3  In all cases the concrete shall be deposited as nearly as practicable directly in its final 

position and shall not be re-handled or caused to flow in a manner which may cause 
segregation, loss of materials, displacement of reinforcement, shuttering or embedded 
inserts or impair its strength. For locations where direct placement is not possible and in 
narrow forms General Contractor shall provide suitable drop and Elephant Trunks to confine 
the movement of concrete. Special care shall be taken where concrete is dropped from a 
height especially if reinforcement is in the way particularly in columns and thin walls. 

 
12.4 Except when otherwise approved by Engineer-In-Charge concrete shall be placed in the 

shuttering by pumps or cranes or other approved implements and shall not be dropped from 
a height more than one metre or handle in a manner which will cause segregation. 

 
12.5  The following specification shall apply when placing of concrete by use of mechanical 

equipment is specifically called for while inviting bids or is warranted considering the nature 
of work involved: 
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12.6  Concrete placed in restricted forms by borrows, buggies, cars, sort chutes or hand shoveling 
shall be subjected to the requirement for vertical delivery of limited height to avoid 
segregation and shall deposited as nearly as practicable in it’s final position. 

 
12.7  Concreting once started shall be continuous until the pour is completed. Concrete shall be 

placed in successive horizontal layers of uniform thickness ranging from 150 mm to 900 mm 
as directed by the Engineer-In-Charge. These shall be placed as rapidly as practicable to 
prevent the formation of cold joints or planes of weakness between each succeeding layers 
within the pour. The thickness of each layer shall be such that it can be deposited before 
the previous layer has stiffened. The bucket loads or other units of deposit shall be spotted 
progressively along the face of the layer with such overlap as will facilitate spreading the 
layer to uniform depth and texture with a minimum of shoveling. Any tendency to segregation 
shall be corrected by shoveling stones into mortar rather than mortar onto stones. Such a 
condition shall be corrected by redesign of mix or other means as directed by Engineer-In-
Charge. 

 
12.8  The top surface of each pour and bedding planes shall be approximately horizontal unless 

otherwise instructed. 
 
13.0  COMPACTION 
 
13.1  Concrete shall be compacted during placing with approved vibrating equipment until the 

concrete has been consolidated to the maximum practicable density, is free of pockets of 
coarse aggregate and fits tightly against all form surfaces, reinforcement and embedded 
fixtures. Particular care shall be taken to ensure that all concrete placed against the form 
faces and into corners of forms or against hardened concrete at joints is free from voids or 
cavities. The use of vibrators shall be consistent with the concrete mix and caution is to be 
exercised not to over vibrate the concrete to the point that segregation results. 

 
13.2  When placing in layers, which are advancing horizontally as the work progresses great care 

shall be exercised to ensure adequate vibration, blending and melding of the concrete 
between the successive layers. 

 
13.3  The immersion vibrator shall penetrate the layer being placed and also penetrate the layer 

below while the under layers is still plastic to ensure good bond and homogeneity between 
the two layers and prevent the formation of cold joints. 

 
13.4  Care shall be taken to prevent contact of immersion vibrators against reinforcement steel. 

Immersion vibrators shall not be allowed to come in contact with reinforcement steel after 
start of initial set. They shall also not be allowed to come into contact with forms or finished 
surfaces. 

 
13.5  Formation of stone pockets or mortar pondages in corners and against faces of forms shall 

not be permitted. Should these occur they shall be dug out, reform and refilled to a sufficient 
depth and shape for thorough bonding as directed by Engineer-In-Charge. 

 
13.6  Bleeding or free water on top of concrete being deposited into the forms shall be caused to 

stop the concrete pour and the condition causing this defect corrected before any further 
concreting is resumed. 

 
The time elapsing between the discharge of the concrete from the mixer  and the completion 
of compaction shall not exceed 30 minutes. 
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A sufficient number of spare vibrators shall be kept readily accessible  to the place of 
deposition of concrete to assure adequate vibration in case of breakdown of those in use. 

 
14.0 CONSTRUCTION JOINTS AND KEYS 
 
14.1  Concrete shall be placed without interruption until completion of the part of the work between 

predetermined construction joints as specified therein after. Time laps between the pouring 
of adjoining units shall be as specified in the drawings or as directed by the Engineer-In-
Charge. 

14.2  If stopping of concreting becomes unavoidable anywhere a properly formed construction 
joints shall be made where the work is stopped. 

 
14.3  Joints shall be either vertical or horizontal unless otherwise shown on drawing. In case of 

an inclined or curved member the joints shall be at right angles to the axis of the member. 
Vertical joints in walls shall be kept to a minimum. 

 
14.4  Vertical joints shall be formed against a stop board and horizontal joints shall be level and 

wherever possible arranged so that the joint lines coincide with the architectural features of 
the finished work. 

14.5  Batten shall be nailed to the form work to ensure a horizontal line and if directed shall also 
be used to form a grooved joint. For tank walls and similar work joints shall be formed as 
per IS 3370. 

 
14.6  Concrete that is in the process of setting shall not be disturbed or shaken by traffic either on 

the concrete itself or upon the shuttering. 
 
14.7  Horizontal and vertical joints and shear keys shall be located and shall confirm in details to 

the requirements of the plans unless otherwise directed by the Engineer-In-Charge. 
 
14.8  Column Joints - In a column, joints shall be formed 75 mm below the lowest soffit of the 

beam including haunches if any. In flat slab construction the joint shall be 75 mm below the 
soffit of column capital. At least 2 hours shall elapse after depositing concrete in columns, 
piers or walls before depositing in beams, girders or slabs supported thereon. 

 
14.9  Beam and Slab Joints - Concrete in beam shall be placed throughout without a joint but if 

the joint is unavoidable the same shall be vertical and at the centre or within the middle third 
of the span unless otherwise shown on drawings. The joint shall be vertical throughout the 
full thickness of the concrete member. A joint in a slab shall be vertical and parallel to the 
principal reinforcement. Where it is unavoidably at right angles to the principal reinforcement 
the joint shall be vertical and at the middle of the span.  

 
14.10  Vertical construction joints in water tight construction will not be permitted unless indicated 

on the drawings. Where a horizontal construction joint is required to resist water pressure 
special care shall be taken in all phases of its construction to ensure maximum water 
tightness. 

 
15.0  DOWELS 
 
15.1  Dowels for concrete works not likely to be taken up in the near future shall be wrapped in 

tar paper and burlap. 
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16.0  MASS FOUNDATIONS 
 
16.1  Mass foundation shall be poured in lifts not exceeding 1.5 m in height unless otherwise 

indicated on the drawings or approved by Engineer-In-Charge. 
 
17.0  TREATMENT OF CONSTRUCTION JOINTS ON RESUMING CONCRETING 
 
17.1  A dryer mix shall be used for the top lift of horizontal pours to avoid laitance. All laitance and 

loose stones shall be thoroughly and carefully removed by wire brushing/ hacking and 
surface wash. 

17.2  Just before concreting is resumed the roughened joint surface shall be thoroughly cleaned 
and loose matter removed and then treated with a thin layer of cement grout of proportion 
specified by Engineer-In-Charge and worked will into the surface. The new concrete shall 
be well worked against the prepared face before the grout mortar sets. Special care shall 
be taken to obtained thorough compaction and to avoid segregation of the concrete along 
the joint plane. 

 
18.0  CURING, PROTECTING, REPAIRING AND FINISHING 
 
18.1  All concrete shall be cured by keeping it continuously damp for a period of time required for 

complete hydration and hardening to take place. Preference shall be given to the use of 
continuous sprays or by ponding of water, continuously saturated coverings of sacking, 
canvas, hessian or other absorbent materials or approved effective curing compounds (for 
vertical members and slab-on-Grade) applied with spraying equipment capable of producing 
a smooth even textured coat. Extra precautions shall be exercised in curing concrete during 
cold and hot weather as outlined hereinafter. 

 
18.2  Certain type of finish or preparation for overlaying concrete must be done at certain stages 

of the curing process and special treatment may be required for specific concrete surface 
finish. 

 
18.3  Curing With Water 
 
18.3.1  Fresh concrete shall be kept continuously wet for a minimum period of 10 days from 

the date of placing of concrete following a lapse of 10 to 12 hours after laying of 
concrete in normal weather and in hot weather not more than lapse of 4 hours. Date 
of casting shall have to be marked, as directed by Engineer-in-charge, on the 
exposed surfaces of the concrete so as to enable easy monitoring of the curing 
period. 

 
18.3.2  The curing of horizontal surface exposed to the drying winds shall be however begin 

immediately after the concrete has hardened. Water shall be applied to unformed 
concrete surfaces within one hour after concrete has set. Water shall be applied to 
formed surface immediately upon removal of forms. Quantity of water applied shall 
be controlled so as to prevent erosion of freshly placed concrete. 

 
18.3.3  The quality of curing water shall be the same as that used for mixing concrete. 
 
18.3.4  Curing shall be assured by use of an ample water supply under pressure in pipes 

with all necessary appliances of hose, sprinklers and spraying devices. Continuous 
fine moist spraying or sprinkling shall be used unless otherwise specified or approved 
by the Engineer-In-Charge.  
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18.3.5  For curing of concrete in pavements, side-walks, floors flat roofs or other level 
surfaces the ponding method of curing is preferred. The method of containing the 
ponded water shall be approved by the Engineer-In-Charge. Special attention shall 
be given to edges and corners of the slab to ensure proper protection to these areas. 
The ponded areas shall be kept continuously filled with water during the curing 
period. 

 
18.3.6  All equipments and materials required for curing shall be on site and ready for use 

before concrete is placed. 
 
19.0  FINISHING OF CONCRETE 
 
19.1  This specification is intended to cover the treatment of concrete surface for all structures. 

Areas requiring special finish not covered by this specification shall be clearly indicated on 
the drawings and special specification shall be furnished. 

 
19.2 When specified on the drawings an integral cement concrete finish of specified thickness 

for floors and slabs shall be applied either monolithic or bonded as specified on the drawings 
and as per IS 2571. 

 
19.3  The surface shall be compacted and then floated with double power floating machine. The 

surface shall be tested with a straight edge to meet the requirement and any high and low 
spots eliminated. 

 
19.4  Floating or trowelling of the finish shall be permitted only after all surface water has 

evaporated. Dry cement or a mixture of dry cement and sand shall not be sprinkled directly 
on the surface of the concrete finish to absorb moisture or to stiffen the mix. 

 
19.5  A rubbed finish shall be provided only on exposed concrete surfaces as specified on the 

drawings. 
 
19.6  Upon removal of forms all fins and other projections on the surfaces shall be carefully 

removed, offsets leveled, voids and /or damaged sections immediately saturated with water 
and repaired by filling with concrete or mortar of the same composition as was used in the 
concrete. 

 
19.7  The finished surfaces shall present a uniform and smooth appearance. 
 
19.8  All concrete shall be protected against damage until final acceptance by the Engineer-In-

Charge. 
 
20.0  CONCRETE FINISHES 
 
20.1  Unless otherwise specified concrete finishes shall confirm to the following specifications 
 
20.1.1   Finish F1, F2 and F3 shall describe formed surfaces. 
20.1.2   Finish U1, U2 and U3 shall describe unformed surfaces. 
20.1.3  Offsets or fins caused by disposed or misplaced from sheathing, lining or form 

sections or by defective form lumber shall be referred to as abrupt irregularities. 
20.1.4  All other irregularities shall be referred as gradual irregularities. Gradual irregularities 

shall be measured as deviation from a plane surface with a template 1500 mm long 
for formed surface and 3000 mm long for unformed surfaces. 

 
20.2  Formed Surfaces 
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20.2.1  Finish F1 shall apply to all formed surfaces for which finish F2 and F3 or any other 

special finish is not specified and shall include filling up all form tie holes. 
20.2.2  Finish F2 shall apply to all formed surfaces as shown on the drawings or specified 

by the Engineer-In-Charge. This shall include filling all form tie holes, repair of 
gradual irregularities exceeding 6 mm removal of ridges and abrupt irregularities by 
grinding. 

20.2.3  Finish F3 shall apply to all formed surfaces exposed to view or where shown in the 
drawings or specified by the Engineer-In-Charge. Finish F3 shall include all 
measures specified for Finish F2 and in addition filling air holes with mortar and 
treatment of the entire surface with sack rubbed finish. It shall also include clean up 
of loose and adhering debris. Where a sack rubbed finish is specified the surfaces 
shall be prepared within two days after removal of the forms. 

20.2.3.1  The surface shall be wetted and allowed to dry slightly before mortar is applied by 
sack rubbing. The mortar used shall consist of one part of cement to one and half 
parts of fine sand (minus No.16 mesh) by volume. Only sufficient mixing water to 
give the mortar a workable consistency shall be used. 

20.2.3.2  The mortar shall then be rubbed over the surface with a fine burlap or linen cloth so 
as to fill all the surface voids.  

20.2.3.3  The mortar rubbed in the voids shall be allowed to stiffen and solidify after which the 
whole surface shall be wiped clean so that the surface presents a uniform 
appearance without air holes, irregularities etc. 

20.2.4   Curing of the surface shall be continued for a period of ten days. 
20.3  Unformed Surfaces 
 
20.3.1  Finish U1 shall apply to all unformed surfaces for which the finish U2, U3 or any other 

special finish is not specified and shall include screeding the surface of the concrete 
to the required slope and grade. 

20.3.1.1  Unless the drawing specifies a horizontal surface or shows required the slope the 
top of the narrow surfaces such as stairs, treads, walls, curbs and parapets shall be 
sloped approximately 10 mm per 300 mm width. 

20.3.1.2  The surfaces to be covered by back fill or concrete sub floors to be covered with 
concrete topping, terrazzo and similar surfaces shall be smooth screeded and 
leveled to produce even surface, irregularities not exceeding 6 mm. 

 
20.3.2  Finish U2 shall apply to all unformed surfaces as shown in the drawing or specified 

by the Engineer-In-Charge and shall include screeding and applying a wood float 
finish to the surface of the concrete to the required slopes and grade. 

20.3.2.1  Repair of abrupt irregularities unless a roughened texture is specified. Repair of 
gradual irregularities exceeding 6 mm. 

 
20.3.3  Finish U3 shall apply to unformed surfaces for which a high degree of surface 

smoothness is required where shown on the drawing or as specified by the Engineer-
In-Charge. This shall include screeding, floating and applying a steel trowel finish to 
the surface of the concrete to the required slopes and grade. 

20.3.3.1  Repair of abrupt irregularities and gradual irregularities exceeding 6 mm, finishing 
joints and edges of concrete with edging tools. 

 
21.0  MODE OF MEASUREMENTS 
 
21.1  The concrete as actually done shall be measured for payment. Any work done excess over 

the specified dimensions for the section shown in the drawing or as required by the 
Engineer-In-Charge shall not be measured for payment. 
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21.2  Dimensions of length, breadth and thickness shall be measured correct to nearest 
centimeters except for the thickness of slab, which shall be measured to nearest 5 mm. 

 
21.3  Areas shall be worked out to nearest 0.01 square metre and the cubic contents of 

consolidated concrete shall be worked out to nearest 0.001 cubic metres. 
 
21.4  For the purpose of measurements and payments for all concrete works IS 1200 (Part-II) 

shall be referred. 
 
22.0 MOCK UP & REPAIR METHODS 
 
22.1 General Contractor shall carry out a mock-up Slab-on-Grade not less than 36.0 sqm area 

with expansion and contraction joints with floor hardener for Engineer-in-Charge & owner’s 
approval. 

 
22.2 General Contractor should maintain the same quality of the work & finishes throughout the 

construction for all RCC members. 
 
22.3 General Contractor shall submit a proposal for concrete repair method and technical 

specification of the material intended to be used to Engineer-in-Charge for his approval. 
 
22.4 Approved method should be followed for any concrete repair works including honeycomb 

and floor cracks if any. Floor cracks more than 0.3mm width and more than one metre long 
need to be repaired using approved method.  
  

CONTRACTION JOINTS 
 
           Contraction joints required will be as shown on the drawings. 
 
           Contraction  joints shall not be hacked, wetted or mortared before concrete is  
           placed against them. 
 
EXPANSION JOINTS 
 
           Expansion joints shall be provided where shown on the drawings.  They shall be  constructed 

with an initial gap between the adjoining parts of the works of the  width specified in the 
drawings. 

 
           The  contractor shall ensure that no debris is allowed to  enter  expansion joints. 
 
           Expansion  joints  shall be provided with joints filler,  a  joint  sealing compound and                     
           in water proof concrete a water bar. 
 
OPEN JOINT FILLERS 
 
            Where  shown on the drawings, open joints in the structure shall be  filled with h one   of the 

following of expansion joint fillers: 
 

a.    In internal areas a material conforming to IS:1838 containing  bitumen emulsion 
fibres or cork granules bound together with natural resin. 

 
b.    In  external  areas  a  material  comprising  closed  cell  rubber  or containing cork 

granules bound together with natural resin. 
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The joints filler shall be easily and uniformly compressible to its original thickness,  tampable,  
easily cut or Sawn, robust,  durable,  resistant  to decay  due  to termite or weathering, 
unaffected by water and free  of  any constituent which will bleed into or stain the concrete. 

 
The  joint filler shall be of same thickness of the joint width, it  shall extend  through  the  full  
thickness  of  the  concrete  unless  otherwise specified  and shall be sufficiently rigid during handling 
and  placing  to permit the formation straight joints. 
 
JOINT SEALING COMPOUNDS 
 
Joint  sealing compounds shall seal joints in concrete against the  passage of water, prevent the 
ingress of grit or other foreign material and protect the joint filler.  The compound shall have good 
extensibility and  adhesion to concrete surfaces and shall be resistant to flow and weathering. 
 
Polysulphide joints where specified on the drawings shall be sealed  with polysulphide  liquid  
polymer,  stored, mixed, handled  applied  and  cured strictly in accordance with the manufacturer's 
written instructions.   Such joints  shall be formed to the correct dimensions, thoroughly  cleaned  
and treated   with   recommended  primer  strictly  in  accordance   with   the  
manufacturer's written instructions prior to sealing.  The contractor shall use only competent 
personnel experienced in the application of polysulphide for such work. 
 
Where specified in the drawings, rubber/bituminous based sealants shall  be of  an  approved 
manufacture.  The treatment of the joint and  the  use  of sealing  compound shall be strictly in 
accordance with  the  manufacturer's written instructions. 
 
P.V.C WATER BARS/WATERSTOP 
 
Where water bars are shown on the drawings, the joints shall incorporate  an approved PVC 
external type water bar complete with all necessary moulded  or prefabricated intersection pieces 
assembled in accordance with the drawings with  bends and butt joints in running lengths made by 
heat welding  in  an electrically heated jig. 
 
Jointing  and  fixing  of  water bars  shall  be  carried  out  strictly  in accordance with manufacturer's 
written instructions. 
 
The  water bars shall be installed so that they are securely held  in  their correct position during the 
placing and compacting of the concrete. 
 
Where  reinforcement is present adjacent to water bars,  adequate  clearance shall  be  left  between 
the reinforcement  and  water bars,  to  facilitate compaction of the concrete. Double headed nails 
may be used in the edge  of the water bar outside the line of the external grooves for fixing purposes, 
but no other holes shall be permitted through the water bars. 
 
INSERTS 
 
The contractors shall fix all necessary inserts such as steel plates,  pipe sleeves,  bolts etc, and 
make holes, pockets, dowels etc., in the  formwork to enable efficient fixing of supports, brackets, 
ceilings, precast members etc. as indicated on the drawings, called for in the schedule of quantities 
or as required by the Architect / Employer. 
 
In-situ concrete inserts shall be as per IS:1946 and of a type approved  by the Architect / Employer. 
Nothing  extra over and above the precision as per the priced  schedule  of quantities shall be paid 
to the contractor on this account. 
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With  the  prior  agreement  of the Architect  /  Employer  expansion  type fasteners may be used 
by the contractor in hardner concrete. 
 
CRACKS 
 
If  any cracks develop in the reinforced concrete construction which  in the  opinion of the Architect 
/ Employer be detrimental to the strength  of the  construction,  the  contractor  at his  own  expense  
shall  test  the structural element in questions.  If under these test loads the cracks  shall develop  
further  the  contractor at his own expense  shall  dismantle  the construction.  Carry away the debris 
replace the construction and  carryout all construction work there to at no extra cost. 
 
If  the cracks are not detrimental to the stability of the construction  in the  opinion of the Architect / 
Employer the contractor at his own  expense shall grout the cracks with commercially applied mortar 
or epoxy grout.   At his own expense and care shall also make good all other building work  such 
as plaster moulding, surface finish of floors, roofs, ceiling etc, which if the  opinion  of the Architect 
/ Employer have suffered  damage  either  in appearance  of  stability  owing to such cracks. The 
repair  work  shall  be carried out as the satisfaction of the Architect / Employer.  The  decision of  
the  Architect  / Employer as to the extent of  the  liability  of  the contractor in the matter shall be 
final and binding on the contractor. 
 
LOAD TESTING ON COMPLETED STRUCTURES 
 
During the period of construction or within the defect liability period the Architect  /  Employer may 
at his discharge order the load testing  of  any completed  structure and thereof if he has reasonable  
doubts  about the  adequacy  of the strength of such structure for any of  the  following reasons: 
 
a.   Results of comprehensive strength on concrete test cubes. 
 
b.   Premature removal of formwork. 
 
c.   Inadequate curing of concrete. 
 
d.    Over  loading during the construction of the  structure  or  part thereof. 
 
e.    Carrying out concreting of any portion without prior approval  of the Architect / Engineer-in-

charge. 
 
f.   Honey combed or damaged concrete which in the opinion of the  Architect / Engineer-in-

charge, is particularly weak and will affect the stability of the  structure to carry the design 
load, more so in important  or  critical areas of the structure. 

 
g.    Any  other  circumstances attributable to alleged  negligence  of  the contractor  which in 

the opinion of the Architect / Engineer-in-charge  may result in the structure or any part 
thereof being of less than the  expected strength. 

 
All  the loading tests shall be carried out by the contractor  strictly  in accordance  with  the 
instructions of the  Engineer-in-charge.   Such  tests should  be carried out only after expiry 
of minimum 28 days or such  longer period as directed by the Architect / Engineer-in-charge. 

 
         The  structure  should be subjected to a super imposed load equal  to  1.25 times  the  

specified superimposed load assumed in the design.   This  load shall  be  maintained  for  a 
period of 24 hours  of  the  removal  of  the superimposed  load, the  test  loading  shall  be 
repeated after a lapse of 72 hours.  If the recovery after the second  test is  less than 80% of 
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the maximum deflection shown during the  second  test, the structure shall be considered to 
have failed to pass the test and shall be deemed to be unacceptable. 

 
         In such cases the part of the work concerned shall be taken down or cut out and  reconstructed  

to  comply with  the  specifications.   Other  remedial measures may be taken to make the 
structure secure at the discretion of the Architect / Employer.  However, such remedial 
measures shall be carried out to the complete satisfaction of the Architect / Employer. 

 
          All costs involved  in carrying out the tests and other incidental  expense thereto  shall  be 

borne by the contractor regardless of the result  of  the tests.   The  contractor  shall take 
down or cut out  and  reconstruct  the defective  work or shall take the remedial measures 
instructed, at his  own cost. 

 
          In  addition to the above load tests, non destructive test methods such  as core  test and 

ultrasonic pulse velocity test shall be carried out  by  the contractor  at his own expense if so 
desired by the Architect  /  Employer.  Such  tests shall be carried out by an agency approved 
by the  Architect  / Employer  and  shall be done under expert guidance  using  only  
recommended testing  equipment.   The  acceptance criteria for  these  tests  shall  be mutually 
agreed between the Architect / Employer and the Contractor. 

 
          All concreting work shall be done under strict supervision of the qualified and  experienced 

representatives of the Contractor as well as those of  the Architect / Employer.  The 
contractor's Architect / Employer and supervisor who are in-charge of concreting work shall 
be skilled in this class of  work and shall personally superintend all the concreting operations. 

 
         Special attention shall be paid to the following: 
 
a.    Proportioning,  mixing  and  quality testing  of  the  materials  with particular control on the 

water cement ratio. 
 
b.    Laying of material in place and thorough compaction of the concrete  to ensure solidity and 

freedom from voids and honeycombing. 
 
c.    Proper curing for the requisite period. 
 
         Reinforcement   position   are   not  to be disturbed   during   concreting   and consolidation 

by vibration. 

 
E PLAIN CEMENT CONCERTE FOR GENERAL WORK 
 
1.0 For plain cement concrete work, the specifications for materials viz., cement, sand, fine and 

coarse aggregates and water shall be the same as that specified in reinforced work 
specification.  

 
2.0 But the proportion of mix will be nominal and the ratio of fine and coarse aggregate may be 

slightly adjusted within limits keeping the total volume of aggregates to a given volume 
cement constant, to suit the sieve analysis of the aggregates. Cement shall on no account 
be measured by volume, both it shall always be used directly from the bags (i.e., 50 Kg/bag).  

 
3.0 The proportion of cement, sand, aggregate for concrete of proportion 1:4:8, 1:3:6, 1:2:4 by 

volumes shall generally consist of quantities as given below: 
 

Quantity of materials used per bag of cement 
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Proportion of 
ingredients 

Cement Sand Coarse aggregate Water 

1:4:8 1 130 ltrs 272 ltrs 39 ltrs 
1:3:6 1 102 ltrs 204 ltrs 34 ltrs 
1:2:4 1 68 ltrs 136 ltrs 30 ltrs 

 
4.0 The quantity of water used shall be such as to produce concrete of consistency required by 

the particular class or work and shall be decided by the use of slump cone. Sufficient care 
should be taken to see that no excess quantity of water is used. The final proportion of the 
aggregates and the quantity of water shall be decided by the Engineer-in-Charge on the 
basis of test in each case. The slum shall be specified for each class of work and shall in 
general be as follows:- 

 
Type of Concrete Mix     slump (Millimetres) 
Mass Concrete      50 
Roads and pavements, hand finished   100 
Roads and pavements, machines finished   25 
Floor paving       50 

 
5.0 All plain concrete shall be preferably mixed in a drum type power driven machine with a 

loading hopper, which will permit the accurate measure of various ingredients. If hand mixing 
is authorized, it should be done on a watertight platform.  

 
The mixing of each batch in the concrete mixer shall continue for not less than 2 minutes 
after the materials and water are in the mixer. The volume of mixed materials per batch shall 
not exceed the manufacturer’s rated capacity of the mixer. The mixer shall rotate at a 
peripheral speed of about 60 metres per minute. 

 
6.0 Concrete shall be poured and consolidated in its final position within half an hour of 

mixing. The re-tempering of concrete, which has partially hardened, that is remixing with or 
without additional cement, aggregate or water shall not be permitted. 

 
7.0 Concrete in c.c. 1:2:4 will be required to be vibrated with mechanical vibrators or other 

means as directed by the Engineer-in-Charge.  
 
8.0 The concrete shall be cured for minimum 10 days. Measurements for the work done shall 

be exact length, breadth and depth shown or figured on the drawings or as instructed by the 
Engineer-in-Charge and after the concrete is consolidated. No extra shall be paid for excess 
quantity resulting from faulty workmanship. 

 

F READY MIXED CONCRETE (R.M.C.) 
 
1.0  SCOPE 
 

Supply of ready-mixed concrete shall be as specified in IS 4926-1976. 
Strength of RCC design mix shall be specified in the item. 

 
 
2.0  TERMINOLOGY 
 
2.1  For the purpose of this standard the definitions in 2.2 to 2.5 shall apply. 
 
2.2  Ready-mixed Concrete 
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Concrete delivered at site in plastic condition and requiring no further treatment before being 
placed in the position in which it is to set and harden. 

 
2.3  Agitation 

The process of continuing the mixing of concrete at a reduced speed during transportation 
to prevent segregation 

 
2.4  Agitator 

Truck mounted equipment designed to agitate concrete during transportation to the site of 
delivery. 

 
2.5  Truck–Mixer 

A mixer generally mounted on a self-propelled chassis capable of mixing the ingredients of 
concrete and of agitating the mixed concrete during transportation. 

 
3.0  TYPES OF MIXING 
 
3.1  For the purpose of this standard, the ready-mixed concrete shall be of the following type, 

according to the method of production and delivery as specified in 3.2 
 
3.2  Centrally Mixed Concrete – Concrete produced by completely mixing cement, aggregates, 

admixtures, if any and water at a central mixing plant and delivered in containers fitted with 
agitating devices. 

 
4.0  MATERIALS 
 
4.1  Materials such as cement, coarse & fine aggregates, water & admixture, etc. shall confirm 

to the specifications mentioned in the RCC works. Use of mineral admixtures like fly ash, 
GGBFS, etc. shall not be permitted unless otherwise specifically permitted by Engineer-in-
charge. Cement shall be Ordinary Portland Cement – 43 grade/ Portland Pozzolana cement 
(Fly ash based meeting the 28 day strength requirement of OPC 43 grade cement) only. 

 
5.0  BASIS OF SUPPLY 
 
5.1  Ready-mixed concrete shall be manufactured and supplied on the specified strength based 

on 28 days compressive strength of 15 cm cubes tested in accordance with IS: 456-2000. 
 
5.2  The responsibility for the design of mix shall be that of the manufacturer and the concrete 

shall confirm to the requirements as specified in 7. 
 
6.0  GENERAL REQUIREMENTS 
 
6.1  Ready-mixed concrete shall generally comply with the requirements of IS: 456 considering 

as ‘severe’ environment. 
 
6.2  Minimum quantity of cement and the details regarding proportions of aggregates control 

shall be in accordance with IS: 456.  
 
6.3  Concrete shall be delivered to the site of work and discharge shall be complete within ½ 

hour (when the prevailing atmospheric temperature is above 20o C) and within 2 hours 
(when the prevailing atmospheric temperature is at or below 20o C) of adding the mixing 
water to the mix of cement and aggregate or of adding the cement to the aggregate 
whichever is earlier. 
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6.4  Sampling and Testing 
 
6.4.1  Adequate facilities shall be provided by the manufacturer for purchaser to inspect the 

materials used, the process of manufacture and methods of delivery of concrete. He shall 
also provide adequate facilities for the purchaser to take samples of the materials used. 

 
6.4.2 Sampling and testing of concrete shall be done in accordance with the relevant requirements 

of IS: 456-2000, IS: 1199-1959 and IS: 516-1959. 
 
6.4.3  Testes for consistency or workability shall be carried out in accordance with the 

requirements of IS: 1199-1959 or by such other method as may be agreed between the 
purchaser and the manufacturer. 

 
6.4.4 The compressive strength and flexural strength tests shall be carried out in accordance with 

requirements of IS: 516-1959 and the acceptance criteria for concrete supplied on the basis 
of specified strength shall conform to the requirements of IS: 456. 

 
6.4.5 All cost of the tests carried out in accordance with requirements of this specification shall be 

borne by the General Contractor. 
 
6.4.6  The manufacturer shall keep batch records of the quantities by mass of all solid materials, 

of total amount of water used in mixing and of the results of all tests. If required by the 
purchaser, the manufacturer shall furnish certificate, at agreed intervals, giving this 
information. 

 
6.4.7 Concrete supplier should send a printed delivery order with the concrete truck for each & 

every trip showing the grade of concrete, design slump, mixing time, etc. and should not 
use any pre-printed delivery orders. 

 
7.0  CONCRETE MANUFACTURED AND SUPPLIED ON THE BASIS OF SPECIFIED 

STRENGTH 
 
7.1  The manufacturer shall supply the following information for guidance of the supplier for 

approval: 
a)  Type of cement to be used. 
b)  Maximum size and type of aggregates. 
c)  Type of admixtures to be used. 
d)  Minimum accepted compressive strength or flexural strength or both, determined 

from samples of plastic concrete taken at the place and time of delivery, in 
accordance with requirements of IS: 456-2000. 

e)  Slump or compacting factor or both, or other requirement for consistency or 
workability at the place and time of delivery of the concrete. 

f)  Ages at which the test cubes or beams are to be tested and the frequency and 
number of tests to be made shall be as required by the purchaser. 

 
 
 
7.2 Tolerances  

Concrete shall be deemed to comply with the requirements of this specification, if the results 
of the tests where applicable, lie within the tolerances specified in 7.2.1. 

 
7.2.1  Consistency or Workability – The slump (average of two tests) shall not differ from the 

specified value by + 10 mm for a specified slump of 75 mm or less and + 25 mm when the 
specified slump is greater than 75 mm. The compacting factor average of two tests shall be 
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within + 0.03 of the value specified. The test for consistency or workability shall be 
completed within 15 minutes of the time of receipt of the ready-mixed concrete at site. 

 
8.0  PLACING OF READY-MIXED CONCRETE 

 
The ready-mixed concrete shall be placed in the required location/position, level, heights, 
etc. by using pumping arrangement method/mechanically as directed by the Engineer–in-
Charge. 

 

G FORM WORK 
 
1.0  SCOPE 
 
1.1  Formwork shall consists of shores, bracings, side of beams and columns, bottom of slabs, 

etc. including ties, anchors, hangars, inserts, etc. complete which shall be properly designed 
and planned for the works. 

 
1.2  Formwork shall be so constructed that up and down vertical adjustments can be made 

smoothly. Wedges may be used at top or bottom of shores, but not at both the ends to 
facilitate vertical adjustment for dismantling of the formwork. 

 
 
2.0  APPLICABLE CODES AND SPECIFICATIONS 
 
2.1  The relevant IS specification, standards and codes given below are made a part of this 

specification. All standards, specifications, code of practices refer to herein shall be the 
latest edition including all applicable amendments, revisions and additional publications. 

 
No.  IS No.  IS Particulars 
1.  IS: 303  Plywood for general purpose 
2.  IS: 1200 (Part V)  Method of Measurement of building and civil 

engineering work (Form work) 
3.  IS: 2750  Specification for steel scaffolding 
4.  IS: 3696  Safety code for scaffolds and ladders 
5.  IS: 4014 (Part I)  Code of Practice for steel tubular scaffolding 
6.  IS: 4014 (Part II)  Code of Practice for steel tubular scaffolding 
7.  IS: 4990  Specification for plywood for concrete 

shuttering work 
 
3.0  DESIGN OF FORMWORK 
 
3.1  Design and engineering of the formwork as well as its construction shall be the responsibility 

of the General Contractor. If so instructed, the drawings and calculations for the design of 
the formwork shall be submitted well in advance to the Engineer-in-charge for approval 
before proceeding with the work at no extra cost. Engineer-in-charge’s approval shall not 
relieve the General Contractor of the full responsibility for the design and construction of the 
formwork. 

 
3.2  The design shall take into account all the loads vertical as well as lateral that the forms will 

be carrying including live load and vibration loads. 
 
3.3  Depending upon the height of the staging suitable vertical and horizontal cross bracings 

shall be provided. 
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3.4  General Contractor shall note that no concrete work of floor, beam, slab including roof slab 
will be permitted unless the staging work is inspected and the approval in writing for its 
soundness is given to the Engineer-in-charge prior to commencement of concrete work. 

 
4.0  TOLERANCES 
 
4.1  Tolerance is a specified permissible variation from lines, grade or dimensions given in the 

drawings. No tolerance specified for horizontal and vertical building lines or footings shall 
be considered to permit encroachment beyond the legal boundaries. Unless otherwise 
specified, following tolerances shall be permitted - 

 
4.1.1  Tolerance for RCC Building 
 
4.1.1.1  Variation from the plumb 
 

No.  Building Members  Tolerances 
1.  In the line and surface of columns, 

piers, walls and buttresses 
5 mm per 2.50 M but not more 
than 25 mm 

2.  For exposed corner columns and other 
conspicuous lines 

In any bay or 5 M maximum: 
(+/-) 5 mm. In 10 M or more: 
(+/-) 10 mm 

 
4.1.1.2  Variation from the level or frame the grade indicated in the drawings 
 

No.  Building Members  Tolerances 
1.  In slab soffits, ceilings, beam soffits and 

staircases 
In 2.50 M : (+/-) 5 mm In any 
bay or 5 M maximum:  
(+/-) 8 mm. In 10 M or more: 
(+/-) 15 mm 

2.  For exposed lintels, parapets, horizontal 
grooves and other conspicuous lines  

In any bay or 5 M maximum: 
(+/-) 5 mm. In 10 M or more: 
(+/-) 10 mm 

  
 
4.1.1.3  Variation of the linear building lines from established position in plan and related 

position of columns, walls and partitions 
 

No.  Building Members  Tolerances 
1.  In any bay or 5 M maximum  (+/-) 5 mm 
2.  In 10 M or more  (+/-) 20 mm 

 
4.1.1.4 
 

No.  Building Members Tolerances 
1.  Variation in the sizes and locations of 

sleeves, openings in walls and floors 
except in the case of anchor bolts  

(+/-) 5 mm 

 
 
4.1.1.5 
 

No.  Building Members  Tolerances 
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1.  Variation in cross sectional dimensions of 
columns and beams and thickness of 
slabs 

and walls (-) 5 mm and (+) 10 
mm. 

 
4.1.1.6  Footings: 
 

No.  Building Members  Tolerances 
1.  Variation in dimension in plan  (-) 5 mm and (+) 50 mm. 
2.  Misplacement or eccentricity in the 

direction of misplacement 
0.02 times the width of the 
footing in the direction of the 
deviation but not more than 
50 mm 

3.  Reduction in thickness  (+/-) 0.05 times the specified 
thickness 

 
4.1.1.7  Variation in steps 
 

No.  Building Members  Tolerances 
1.  In a flight of stairs riser  (+/-) 3 mm 
2.  In a flight of stairs tread  (+/-) 5 mm 
3.  In consecutive steps riser  (+/-) 1.5 mm 
4.  In consecutive steps tread (+/-) 3 mm 

 
4.1.2  Tolerances in other Concrete structures 
 
4.1.2.1  All structures 
 

No.  Building Members  Tolerances 
1.  Variation of the constructed linear outline 

from established position in plan 
(+/-) 10 mm in 5 M (+/-) 15 mm 
in 10 M or more 

2.  Variation of dimensions to individual 
structure features from established 
positions in plan 

(+/-) 25 mm in 20 M or more 
(+/-) 50 mm in buried 
construction 

3.  Variation from plumb, specified batter or 
curved surfaces of all structures 

(+/-) 10 mm in 2.50 M (+/-) 15 
mm in 5 M (+/-) 25 mm in 10 M 
or more (+/-) Twice the above 
amounts in buried construction 

4.  Variation from level or grade indicated on 
drawings in slabs and beams soffits, 
horizontal grooves and visible arises 

(+/-) 5 mm in 2.50 M (+/-) 10 
mm in 7.5 M or more (+/-) 
Twice the above amounts in 
buried construction 

5.  Variation in cross sectional dimensions of 
columns, beams, buttresses, piers and 
similar members 

(-) 5 mm and (+) 10 mm 

6.  Variation in the thickness of slabs, walls, 
arch sections and similar members 

(-) 5 mm and (+) 10 mm 

 
4.1.2.2  Footings for columns, piers, walls, buttresses and similar members 
 
 

No.  Building Members  Tolerances 
1.  Variation in dimension in plan  (-) 10 mm and (+) 50 mm. 
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2.  Misplacement or eccentricity in the 
direction of misplacement 

0.02 times the width of the 
footing in the direction of the 
deviation but not more than 
50 m 

3.  Reduction in thickness  (+/-) 0.05 times the specified 
thickness 

 
4.1.2.3  Tolerances in other types of structures shall generally conform to those given in 

clause 2.4 of recommended Practice for Concrete Formwork (ACI 347). 
 
5.0  TYPE OF FORMWORK 
 
5.1  Formwork may be of timber, plywood, metal, plastic or concrete. For special finishes the 

formwork may be lined with plywood, steel sheets, oil tempered hard board, etc. sliding 
forms and slip forms may be used with the approval of Engineer-in-Charge 

 
6.0  FORMWORK REQUIREMENTS 
 
6.1  Forms shall conform to the shapes, lines, grades and dimensions including camber of the 

concrete as called for on the drawings. Ample studs, waler, braces, ties, straps, shores, etc. 
shall be used to hold the forms in proper position without any distortion whatsoever until the 
concrete has set sufficiently to permit removal of forms. Form shall be strong enough to 
permit the use of immersion vibrators; in special case form vibrators may also be used. The 
shuttering shall be close boarded. All forms should not have any warps or other surface 
defects in contact with concrete; seasoned, free from sap, shakes, loose knots, worm holes 
for timber forms and shall be free from adhering grout, plaster, paint, projecting nails, splits 
or other defects. Joints shall be sufficiently tight to prevent loss of water and fine material 
from concrete. 

 
6.2  Metal Forms shall be used for exposed concrete surface where called for. Sawn and wrought 

timber or metal may be used for unexposed surfaces. Inside faces of forms for concrete 
surface, which are to be rubbed finished shall be planed to remove irregularities or 
unevenness in case of timber form in the face. Formwork with lining will be permitted. 

 
6.3  All new and used forms shall be maintained in a good condition with respect to shape, 

strength, rigidity, water tightness, smoothness and cleanliness of surfaces. Forms with 
unsatisfactory in any respect shall not be used and if rejected by the Engineer-in-charge 
shall be removed from the site. 

 
6.4  Shores supporting successive stories shall be placed directly over those below or be so 

designed and placed that the load will be transmitted directly on them. Trussed supports 
shall be provided for shores that can be secured on adequate foundation. 

 
6.5  Form work during any stage of construction showing signs of distortion or disturbed to such 

a degree that the intended concrete work will not conform to the exact contours indicated 
on the drawings shall be re-positioned and strengthened. Poured concrete affected by faulty 
formwork shall be removed entirely and the formwork shall be corrected prior to placing new 
concrete. 

 
6.6  Excessive construction camber to compensate for shrinkage settlement etc. that may impair 

the structural strength of the members will not be permitted. 
 

Forms for substructure concrete may be omitted in the opinion of the Engineer-in-charge 
the open excavation is firm enough to act as the form. Such excavation shall be slightly 
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larger than that required by drawings to compensate for irregularities in excavation and to 
ensure the design requirement. 

 
6.7  Forms shall be designed and constructed that they can be stripped in order required and 

their removal do not damage the concrete. Face form work shall provide true vertical and 
horizontal joints conforming to the architectural features of the structure as to location of 
joints and be as directed by the Engineer-in-charge. 

 
6.8  Where exposed smooth or rubbed concrete finishes are required, the forms shall be 

constructed with special care so that the desired concrete surfaces could be obtained which 
require a minimum finish. 

 
7.0  BRACINGS, STRUTS AND PROPS 
 
7.1  Shuttering shall be braced, strutted, propped and so supported that it shall not deform under 

weight and pressure of the concrete and also due to the movement of men and other 
materials. Bamboos shall not be used as props or cross bracings. 

 
7.2  The shuttering for beams and slabs shall be so erected that the shuttering on the sides of 

the beams and under the soffit of slab can be removed without disturbing the beam bottoms. 
 
7.3  Re-propping of the beams shall not be done except when the props have to be reinstalled 

to take care of construction loads anticipated being excess of the design load. Vertical props 
shall be supported on wedges or other measures shall be taken whereby the props can be 
gently lowered vertically while striking the shuttering. 

 
7.4 If the shuttering for a column is erected for the full height of the column, one side shall be 

left open and built upon sections as placing of concrete proceeds or windows may be left 
for pouring concrete from sides to limit the drop of concrete to one meter or as directed by 
the engineer-in-charge. 

 
8.0  FORM OIL 
 
8.1  Use of the form oil shall not be permitted on the surface that requires painting. If the 

contractor desires to use form oil on the inside of form work of the other concrete surfaces, 
a non staining mineral oil or other approved oil ‘CEMOL-35’ of M/s Hindustan Petroleum Co. 
Ltd. or equivalent may be used provided it is applied before placing of reinforcing steel and 
embedded parts. 

 
8.2  All excess oil on the form surfaces and any oil on metal or other parts to be embedded in 

the concrete shall be carefully removed. Before treatment with oil forms shall be thoroughly 
cleared of dried splatter of concrete from placement of previous lift. 

 
9.0  CHAMFERS AND FILLETS 
 
9.1  All corners and angles in the finished structure shall be formed with mouldings to form 

chamfers or fillets on the finished concrete. The standard dimensions of chamfers and fillets 
unless otherwise specified shall be 20 mm x 20 mm. Care shall be exercised to ensure 
accurate moulds. The diagonal face of the moulds shall be planed or surface to the same 
texture as the forms to which it is attached. 

 
9.2  Vertical construction joints on faces which will be exposed at the completion of the work 

shall be chamfered as above except where not permitted by Engineer-in-charge for 
structural or hydraulic reasons. 



 

213  
 
 

 
10.0  WALL TIES 
 
10.1  Wall ties passing through the walls shall not be allowed. Also through bolts shall not be 

permitted. For fixing of formwork alternate arrangements such as coil nuts shall be adopted 
at the contractor’s cost. 

 
11.0  REUSE OF FORMS 
 
11.1  Before reuse all forms shall be thoroughly scraped, cleaned, nails removed, holes that may 

leak suitably plugged and joints examined and when necessary repaired and the inside 
retreated to prevent adhesion to the satisfaction of Engineer-in-charge. Warped timber or 
metal shall be resized. Contractor shall equip himself with enough shuttering to complete 
the job in the stipulated time. 

 
12.0  REMOVAL OF FORMS 
 
12.1  Contractor shall record in the drawings or a special register the date upon which the concrete 

is placed in each part of the work and the date on which the shuttering is removed there 
from. 

 
12.2  In no circumstances shall form struck until the concrete reaches a strength of at least twice 

the stress due to self weight and any construction/erection loading to which the concrete 
may be subjected at the time of striking of formwork. The strength referred to shall be that 
of concrete using the same cement and aggregates and admixture, if any, with the same 
proportions and cured under conditions of temperature and moisture similar to those existing 
on the work. 

 
12.3  In normal circumstances where the ambient temperature does not fall below 15oC and where 

Ordinary Portland Cement is used and adequate curing is done the stripping time is to be 
followed as specified in IS: 456-2000 (clause 11.3). 

 
12.4  Striking shall be done slowly with utmost care to avoid damage to arise and projections and 

without shock or vibration by gentling easing the wedges. If after removing the formwork it 
is founds that timber has been embedded in the concrete, it shall be removed and made 
good as specified earlier. 

 
12.5  Reinforced temporary openings shall be provided as directed by the Engineer-in-Charge to 

facilitate removal of formwork which otherwise may be inaccessible. 
12.6 Tie rods, clamps, form bolts, etc. which must be entirely removed from walls or similar 
structure shall be loosened not sooner than 16 hours not later than 24 hours (in case the 
conditions in 12.3 are satisfied) after the concrete has been deposited. Ties except those 
required to hold the forms in place may be removed at the same time. Ties withdrawn from 
walls and grade beams shall be pulled towards the inside face. Cutting ties back from the 
faces of forms and grade beams will not be permitted. Work damaged due to premature or 
careless removal of forms, any undulation in exposed concrete surface due to sag / 
settlement or movement of supports found after removal of shuttering shall be reconstructed 
or rectified to the satisfaction of the Engineer-in-charge by the General Contractor at his 
own risk and cost. Abrupt changes in surface of concrete, mortar fins at formwork joints shall 
be made even by chipping, grinding and finishing with cement mortar, curing, etc. as directed 
by Engineer-in-charge at his own cost. 

 
13.0  MODE OF MEASUREMENT 
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13.1  The net area of exposed surfaces of concrete members as shown in the drawings coming 
in contact with form work shall be measured under item of form work in square meter. 

 
13.2  The dimensions of the formwork shall be measured correct to a centimeter.  
 
13.3  No deductions shall be made from the shuttering for openings/obstructions up to an area of 

0.10 m2 and nothing extra shall be paid of forming such opening. 
 
13.4  For the purpose of measurements for formwork IS: 1200 (Part V) shall be referred. 
 
14.0  SPECIFICATION FOR STAGING WORK 
 
14.1  General Contractor shall note that only steel tubular staging (acrow type or equivalent) shall 

be used for all RCC beams, slabs, etc. at all floor levels and the same shall be designed by 
him and the detailed drawings and the design calculations shall be submitted for the 
approval of Engineer-in-charge at least two weeks in advance of the scheduled date of its 
erection at site. 

 
14.2 Depending upon the height of the staging, suitable vertical and horizontal cross bracings 

shall be provided. The General Contractor shall note that no concreting of floor beams, stairs 
and slabs including roof slab will be permitted unless the staging work is inspected and 
approval in writing for its soundness by the Engineer-in-charge is given prior to the 
commencement of concreting. 

 

H RUBBER / P.V.C. WATER STOPS 
 
1.0  GENERAL 
 
1.1  The corrugated Rubber/PVC water stops with centre bulb of specified width, shall be of 

approved manufacture and shall satisfy all the normal tests such as tensile strength, 
elongation etc. 

 
2.0  SAMPLE 
 
2.1  A sample of Rubber/PVC water stops shall be got approved from the Engineer-in-charge 

before procurement of bulk quantity. 
 
3.0  PLACING IN POSITION 
 
3.1  The water stops shall be provided in available maximum length and as far as possible, 

jointing shall be avoided. All the joints when unavoidable, shall be field jointed for water 
tightness as per manufacturers specifications and recommendation.  

 
3.2  The water-stops shall be positioned with suitable temporary supports so as to render 

adequate rigidity to the water stops while concreting. The exposed surfaces of water stops 
revealed after first concreting shall be cleaned thoroughly of all the droppings, mortar 
splashing, timber scantlings sticking etc. before the next pour of concrete is taken up in 
hand. Any damage caused to water stops shall be made good by the contractor at his own 
cost as per manufacturer’s specification and recommendation. 

 
3.3 All corners pieces and laps should be factory made and no modification will be permitted at 

site. 
  
4.0  MODE OF MEASUREMENT 
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4.1  The mode of measurements shall be in running meter, of water stop actually laid without 

any allowance for laps, wastage etc., measured correct to one centimetre. 
 
4.2  Rate shall include supply, transport, fixing, welding, supporting arrangements, cleaning etc. 

all as described above. 
 

I STEEL REINFORCEMENT 
 
1.0  GENERAL 
 
1.1  Steel reinforcement bars, if supplied or arranged by the General Contractor, shall be either 

plain round mild steel bars grade – I or medium tensile steel bars as per IS: 432 or hot rolled 
mild steel and medium tensile deformed as per IS: 1139 or Thermo-mechanically treated 
(TMT) bars - high yield strength deformed bars as per IS: 1786 as shown and specified on 
the drawings and shall be manufactured by M/s SAIL or TISCO and shall be rolled from their 
own plants and from virgin material. Materials manufactured by their authorized conversion 
agents and re-rollers shall not be accepted. 

 
Documentary evidence of purchasing steel produced from these manufacturers and their 
manufacturing test certificate shall be submitted. The third party test shall be carried out as 
directed in line with the relevant Indian standards and cost of which shall be included in the 
item rate and no separate payment shall be made on account of this. 

 
1.2  Wire mesh or fabric shall be in accordance with IS: 1566. 
 
1.3  Substitution of reinforcement will not be permitted except upon written approval from 

Engineer-In-Charge. 
 
2.0  SCOPE 
 
2.1  This specification covers the general requirements for quality, storage, bending and fixing 

of reinforcement. 
 
3.0  APPLICABLE CODES AND SPECIFICATIONS 
 
3.1  The relevant IS specification, standards and codes given below are made a part of this 

specification. All standards, specifications, code of practices refer to herein shall be the 
latest edition including all applicable amendments, revisions and additional publications. 

 
1. IS: 432 (Part I)  Mild Steel and Medium Tensile Steel bars and Hard drawn 

Steel Wires for concrete reinforcement 
2.  IS: 432 (Part II)  Mild Steel and Medium Tensile Steel bars and Hard drawn 

steel wires for concrete reinforcement 
3.  IS: 1139   Specification for Hot Rolled Mild steel, Medium steel and 

HYSD bars for concrete reinforcement 
4.  IS: 1200 (Part VIII)  Method of Measurement of Building and Civil Engineering  
    work (Steel and Iron works) 
5.  IS: 1566   Hard drawn Steel Wire fabric for concrete reinforcement  
6. IS: 1599   Method for Bend Test 
7.  IS: 1608   Method of Tensile Testing of Steel Products 
8.  IS: 1786   High Strength Deformed Steel and Wires for concrete  
    reinforcement 
9.  IS: 2502   Code of Practice for Bending and Fixing of Bars for concrete  
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    reinforcement 
 
4.0  STORAGE 
 
4.1  The reinforcement shall not be kept in direct contact with the ground but stacked on top of 

an arrangement of timber slippers or the like. The reinforcement shall be coated with 
cement wash before stacking to prevent scale and rust. Fabricated reinforcement shall be 
carefully stored to prevent damage, distortion, corrosion and deterioration. 

 
5.0  QUALITY 
 
5.1  All steel shall be of grade-I quality unless specifically permitted by the Engineer-In-Charge. 

No re-rolled material will be accepted. General Contractor shall submit the manufacturer’s 
test certificate for steel. 

 
5.2  Random test on steel supplied by the General Contractor may be performed by Engineer-

in-Charge as per relevant IS. All cost incurred to such tests shall be at the contractor’s 
expenses. Steel not conforming to the specifications shall be rejected. 

 
5.3  All reinforcement shall be clean, free from grease, oil, paint, dirt, loose mill scale, loose rust, 

dust, bituminous material or any other substance that will destroy or reduce the bond. All 
rods shall be thoroughly cleaned before being fabricated. 

 
5.4  Pitted and defective rods shall not be used. All bars shall be rigidly held in position before 

concreting. No welding of rods to obtain continuity shall be allowed unless approved by the 
Engineer-in-charge. If welding is approved the work shall be carried out as per IS: 2751, 
according to best modern practices and as directed by the Engineer-in-charge. 

 
5.5  In all cases of important connections, test shall be made to prove that the joints are of the 

full strength of the bar welded. Special precaution as specified by the Engineer-in-charge 
shall be taken in the welding of cold work reinforcing bars and bars other tan mild steel. 

 
6.0  LAPS 
 
6.1. Laps and splices for reinforcement shall be as shown on the drawings. Splices and adjacent 

bars shall be staggered and the location of all splices except those specified on the drawings 
shall be approved by the Engineer-in-charge. The bars shall not be lapped unless the length 
required exceeds the maximum available length required of bars at site. 

 
7.0  BENDING 
 
7.1  All bars shall be accurately bent (cold) according to the size and shape shown on the detail 

working drawing / bar bending schedule. They shall be gradually bent by machine or 
approved means. 

 
7.2  Reinforcing bars shall not be straightened and re-bend in the manner that will injure the 

material. Bars containing cracks and splits shall be rejected. They shall be bent cold except 
bars above 25 mm in diameter which may be bent hot, if specifically approved by Engineer-
in-charge. 

 
7.3 Bars which depend for their strength on cold working shall not be bent hot. Bars bent hot 

shall not be heated beyond cherry-red color (not exceeding 645o C) and after bending shall 
be allowed to cool slowly without quenching. 
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7.4  Bars incorrectly bent shall be used only if the means used for straightening and re-bending 
be such as shall not in the opinion of the Engineer-in-charge injure the material. 

 
7.5  No reinforcement bars shall be bent when in position in the work without approval, whether 

or not it is partially embedded in hardened concrete. Bars having kinks or bends other than 
those required by the design shall not be used. 

 
8.0  FIXING 
 
8.1  The reinforcement shall accurately be fixed by any approved means and maintained in the 

correct position as shown in the drawing by use of blocks, spacers and chairs as per IS: 
2502 to prevent displacement during placing and compaction of concrete. 

 
8.2  Bars intended to be in contact at crossing point shall be securely bound together at all such 

points with 1.6 mm diameter annealed soft iron wire. 
 
8.3  The vertical distance required between successive layers of bars in beams or similar 

members shall be maintained by provision of mild steel spacer bars at such intervals that 
the main bar do not perpetually sag between adjacent spacer bars. 

 
9.0  COVER TO REINFORCEMENT 
 
9.1  Unless indicated otherwise on the drawing, clear concrete cover for reinforcement 

(exclusive of plaster or decorative finish) shall be as per the provisions of IS: 456. 
 
10.0  INSPECTION 
 
10.1  Erected and secured reinforcement shall be inspected and approved by the Engineer-in-

charge prior to placement of concrete. 
 
11.0  MODE OF MEASUREMENT 
 
11.1  The actual quantity of reinforcement bars embedded in concrete as specified in the drawing 

and as approved by the Engineer-in-charge irrespective of the level or height at which the 
reinforcement bars are placed shall be measured for payment. 

 
11.2  The reinforcement bars shall be measured in length nearest to a centimeter for different 

diameters and their weight shall be calculated based on the standard weights as per Indian 
Standard. 

 
11.3  Wastage, unauthorized overlap and annealed steel binding wires shall not be measured for 

payment. 
 
11.4  Pins, chairs and spacers wherever required shall be provided As directed by the Engineer-

in-charge and measured separately and paid for. 
 
11.5  The rate for reinforcement item shall include the cost of labour and materials required for all 

operations described above including transportation, cleaning, straightening, cutting, 
bending, placing in position and binding of reinforcement bars and wastage, etc. 

 
 

J STRUCTURAL STEEL 
 
1.0.  SCOPE 
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1.1.  This specification covers requirements for the supply wherever, fabrication and delivery of 

structural steel and miscellaneous steel items for the work. 
 
1.2.  This specification also covers redesign wherever necessary, design of all connections and 

published members, preparation of all shop fabrication drawings, inspection and painting of 
structures by the fabricators. 

 
2.0.  APPLICABLE CODES AND SPECIFICATIONS 
 
2.1  Unless otherwise specified herein, the design, materials and workmanship shall conform to 

the latest edition of the one or as many as applicable of the following standards or their 
approved equivalents. 

 
2.2.  All standards, specifications and code of practices, referred to herein shall be the latest 

edition including all applicable amendments, revisions and additional publications. 
 
2.3.  List of Indian Standards : 
 

IS. 226  :  Structural steel (standard quality) 
IS. 808  :  Rolled steel beams, channel and angles sections. 
IS. 1099  :  Structural steel (ordinary quality) 
ASTM 06  :  General requirements for delivery of rolled steel plates, 

   sheet piling and bars for structural use. 
IS. 1367  :  Technical supply conditions for threaded fasteners. 
IS. 3757  :  High tensile friction grip fasteners for structural 

   engineering purposes. 
IS. 814  :  Specifications for covered electrodes for metal arc 

   welding for mild steel. 
IS. 3613  :  Acceptance tests for wire flux combination for 

   submerged-arc welding. 
AWS. A-5.1  :  Specification for mild steel covered arc welding 

electrodes. 
AWS.A-5-17  :  Specification for hard mild steel electrodes and 

submerged arc welding. 
IS. 1052  :  Specification for rolling and cutting tolerances for hot 

rolled steel products. 
IS. 2074  :  Ready mixed paint, red oxide zinc chrome, priming. 
IS. 102  :  Ready mixed paint, brushing, red lead, non-setting, 

priming. 
IS. 300  :  Code of practice for use of structural steel in general 

building construction. 
IS. 875  :  Code of practice for structural safety of building : Loading 

standards. 
IS. 1893 :  Recommendations for earthquake resistant design of 

structures. 
IS. 816  :  Code of practice for use of metal arc welding for general 

construction. 
IS. 4353  :  Recommendations for submerged arc welding of mild 

steel and low alloy steel. 
IS. 823  :  Code of procedure for manual metal arc welding of mild 

steel. 
IS. 817  :  Codes of practice for training and welding of metal arc 

welders. 
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IS. 1182  :  Recommended practice for radiographic examination of 
fusion-welded butt joints in steel plates 

IS. 5334  :  Codes of practice for magnetic particle flaw detection of 
welds 

ASTM E. 94  :  Recommended practice for radiographic testing. 
ASTME. 109  :  Dry powder magnetic particle inspection. 
ASTME. 130  :  Wet magnetic particle inspection. 
ASTME. 165  :  Liquid penetrant inspection. 
IS. 1477  :  Code of practice for painting of ferrous metals in building 

all allied finishes. 
IS. 1161  :  Steel Tubes for structural purposes 
IS:1363  :  Hexagon Head Bolts, Screws and Nuts of product (Part I 

to III) 
IS. 1852  :  Rolling and Cutting Tolerances for Hot Rolled Steel 

Products 
IS. 3502  :  Steel Chequered Plate 
IS. 3757  :  High Strength Structural Bolts 
IS. 1200  :  Method of Measurement 

 
 
3.0.  STEEL MATERIALS 
 
3.1.  Structural steel shall be procured by the contractor conforming to relevant IS codes and 

manufactured by M/s SAIL or TISCO and shall be rolled from their own plants and from 
virgin material. Materials manufactured by their authorized conversion agents and re-rollers 
shall not be accepted. Documentary evidence of purchasing steel produced from these 
manufacturers and their manufacturing test certificate shall be submitted. The third party 
test shall be carried out as directed in line with the relevant Indian standards and cost of 
which shall be included in the item rate and no separate payment shall be made on account 
of this.  

 
3.2.  General Contractor shall take proper care of the steel delivered to site/fabrication yard and 

protect the same from weathering and damage. Any such materials rendered unserviceable 
or damaged while in the contractor’s custody shall be replaced by contractor at his own cost 
as directed by the Engineer-in-Charge. 

 
3.3.  General Contractor’s stock material may be used provided the mill test reports identified 

with the materials, satisfactorily demonstrate specified grade and quality. Also all such 
materials supplied by contractor shall be in a sound condition of recent manufacture, in full 
length, free from defects, loose mill scale, slag intrusions, laminations, pitting, flaky rust etc. 
and be of full weight of thickness specified. 

 
3.4.  Unidentified steel material may be used only with prior permission from Engineer-in-charge, 

in writing, for short sections of minor importance or for small unimportant welds and 
connections where in the opinion of the Engineer-in-charge the quality of such material 
would not adversely affect the strength and / or durability of the structure. Engineer-in-
charge may also permit use of such material for other work if adequate and random samples 
taken out and tested to demonstrate conformity with specification & requirement for work in 
view. 
 

3.5.  General Contractor shall submit the fabrication drawing for the Engineer-in-charge’s 
approval before fabrication commences and make any modification therein as directed by 
the Engineer-in-charge. Approval by the Engineer-in-charge of any of the drawings shall not 
relieve the Contractor from the responsibility for correctness of engineering & design of 
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connections, workmanship, fit of parts, details, material, errors or omissions of any and all 
work shown thereon. The Engineer-in-charge’s approval shall constitute approval of the size 
of members, dimensions and general arrangement but shall not constitute approval of the 
connections between members and other details. 

 
3.6.  Approved design drawings will be furnished to the contractor and all drawings so furnished 

shall form a part of this specification. Contractor shall consult these in detail for all the 
information contained therein; which pertains to and is required for his work. 

 
3.7.  The Engineer-in-Charge reserve the right to make changes, revisions to drawings even after 

release for preparation of shop drawings, which are very likely to be made to reflect 
additional data/details received and more updated requirements. 

 
3.8.  Revisions in drawings and any new drawings made to include additional work by the 

Engineer-in-charge shall be considered a part of this specification and contract and the 
contractor shall have no extra claims on this account. 

 
3.9.  Unless otherwise specified, the drawings and specifications are intended to include every 

thing obviously requisite and necessary for the proper and entire completion of the work and 
job shall be carried out accordingly for the completeness as required. 

 
3.10.  Design drawings prepared by the Engineer-in-Charge will show all the dimensions and if 

necessary clearance of structure, landings where necessary, size of each member, definite 
location of openings at various levels and all other information necessary to enable the 
General Contractor in prepare drawings for fabrication and erection. 

3.11.  It shall be clearly understood that the Engineer-in-charge’s drawings are design drawing 
and are not intended to show detailed connection, thickness of members, cuts, notches, 
bends and such other details. 

 
3.12.  In the case of variation in drawings and specifications the decision of the Engineer-in-

Charge shall be final. 
 
3.13.  Should General Contractor in the execution of his work, find discrepancies in the information 

furnished by the Engineer-in-charge he shall refer such discrepancies to the Engineer-in-
Charge before proceeding with the work. 

 
4.0.  FABRICATION 
 
4.1  All workmanship and finish shall be of the best quality and shall conform to the best-

approved method of fabrication. 
 
4.2.  All materials shall be finished straight and shall be machined true and square where so 

specified. All holes and edges shall be free of burrs. 
 
4.3.  Shearing and chipping shall be neatly and accurately done and all portions of work exposed 

to view shall be neatly finished. 
 
4.4.  Standard fabrication clearance as detailed in American Institute of steel construction 

manuals shall generally be followed unless otherwise directed approved. 
 
4.5.  Material at the shops shall be kept clean and protected from weather.  
 
4.6.  Shop connections shall be effected by welding as specified on the Engineer-in-Charge’s 

design drawings. 
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4.7.  Rolled materials before being worked shall be straightened unless otherwise 

required/specified. 
 
4.8.  If straightening or flattening is necessary it shall be done by methods that will not injure the 

material. Long plates shall be straightened by passing through a mangle or leveling rolls 
and structural shapes by the use of mechanical or hydraulic bar straightening machines. 

 
4.9.  Heating or forging shall not be resorted to without the prior approval of the Engineer-in-

charge in writing. 
 
4.10.  Cutting may be by shearing, cropping, sawing or machine flame cutting. All reentrant corners 

shall be shaped notch-free to a radius of at least 12 mm. Sheared or cropped edges shall 
be dressed to a neat workmanlike finish and shall be free from distortion and burrs. 

4.11.  The korf on machine flame cut edges shall be removed. Where machine flame cutting is 
permitted for high tensile steel, special care shall be taken to leave sufficient metal and all 
flame hardened material shall be removed by machining/edge planning. 

 
4.12.  Hand flame cutting shall be undertaken only if so permitted by Engineer-in-charge and only 

be carried out by an expert in such work. Hand flame cut edges shall be ground smooth and 
straight. 

 
4.13.  Edge planning of sheared, chopped or gas cut edges is not intended unless the sheared, 

chopped or gas cut edges are such as to warrant it or specifically called for. 
 
5.0.  WELDING 
 
5.1.  Welding procedure shall be submitted to Engineer-in-charge for approval. Welding shall be 

entrusted to only qualified and experienced welders who shall be periodically tested and 
graded as per IS 817, IS: 7310 (Part 1) and IS: 7318 (Part 1). All weld shall be inspected 
welder’s supervisor and punched on welded element for record. 

 
5.2.  Electrodes for structural welding works shall comply with the requirements of IS: 226 and / 

or BS: 634 or AWS: A-5.1 and shall be of approved make. 
 
5.3.  The electrodes shall be suitable for use in the position and type of work as laid down in the 

above specifications and as recommended by the manufacturer. 
 
5.4.  Electrodes of classification AWS E 60 XX and C 70 XX shall be used for welding steel 

conforming to I.S. 226 and I.S. 2062 and of classification AWS E 70 XX for steel conforming 
to I.S. 961. Electrodes other than low-hydrogen electrodes shall not be permitted for 
thickness of 32 mm and above. 

 
5.5.  Joints in materials above 20 mm thick and all the important connections shall be made with 

low Hydrogen electrodes of AWS E 7016 or E 7010 classification. 
 
5.6.  The filler wire and flux combination for submerged arc welding shall conform to the 

requirements for the desired application as laid down in I.S. 3613. The weld metal deposited 
by the submerged arc process shall have mechanical properties not less than that specified 
for American Welding Society’s classification 5.17 E 60 for steel to I.S. 226 and I.S. 2042 
and AWS classification 5.17 E 70 for steel to IS: 961. 

 
5.7.  Electrode Flux covering shall be sound and unbroken. Broken or damaged coating shall 

cause the electrodes to be discarded. Covered electrodes for manual-arc welding shall be 
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properly stored to an oven prior to use in a manner recommended by the manufacturer and 
only an hour’s quota shall be issued to each welder from the oven. 

 
5.8. Electrodes larger than 5mm diameter shall not be used for root-runs in butt welds. 
 
5.9.  Welding plants and accessories shall have capacity adequate for the welding procedure laid 

down and shall satisfy appropriate standards and be of approved make and quality. 
Contractor shall maintain all welding plants in good working conditions. All the electrical 
plants in connection with the welding operation shall be properly and adequately earthen 
and adequate means of measuring the current shall be provided. 

 
5.10.  All welds shall be made only by welders and welding operators who have been properly 

trained and previously qualified by tests to perform the type of work required as prescribed 
in the relevant applicable standards. 

 
5.11.  All welds shall be free from defects like blowholes, slag inclusions, lack of penetration, under 

cutting, cracks etc. All welds shall be cleaned of slag or flux and show uniform sections, 
smoothness of weld metal, featheredges without overlap and freedom from porosity. 

 
5.12.  Fusion faces and surfaces adjacent to the joint for a distance of at least 50 mm on either 

side shall be absolutely free from grease, paint, loose scales, moisture or any other 
substance which might interfere with welding or adversely affect the quality of the weld. 

 
5.13.  Joint surfaces shall be smooth, uniform and free from fins, tears, laminations etc. 
 
5.14.  Preparation of fusion faces shall be done in accordance with the approved fabrication 

drawings by shearing, chipping, achining or machine flame cutting except that shearing shall 
not be used for thickness over 8 mm. 

 
5.15.  In the fabrication of cover plated beams and built up members all shop splices in each 

component part shall be made before such component part is welded to other parts of the 
member. Wherever weld reinforcement interiors with proper fit-up between components to 
be assembled for welding, these welds shall be ground flush prior to assembly. 

 
5.16.  The members to be joined by fillet welding shall be brought and held as close together as 

possible and in no event shall be separated by more than 3 mm. If the separation is 1.5 mm 
or greater the fillet weld size shall be increased by the amount of separation. This shall only 
apply if the surfaces are completely sealed by welds. In all other cases the fit-up shall be 
close enough to exclude water after painting. 

 
5.17.  The separation between faying surfaces of lap joints and butt joints with backing plate shall 

not exceed 1.5 mm. A butting part to be butt-welded shall be carefully aligned and the correct 
root gap maintained throughout the welding operation. 

 
5.18.  Misalignments greater than 25 percent of the thickness of the thinner plate or 3 mm 

whichever is smaller shall be corrected and in making the correction the parts shall not be 
drawn into a shape sharper than 2 degrees (1 in 27.5). 

5.19.  Pre-qualified procedures recommended for appropriate welding standards and known to 
provide satisfactory welds shall be followed. For non-standard procedures, qualification 
testes are prescribed in IS: 823 shall be made to verify the adequacy of the procedures. A 
welding procedure shall be prepared by the General Contractor and submitted to the 
Engineer-in-charge for approval before the welding starts. This shall include all the details 
of welding procedures with reference to the provisions of IS: 823 and IS: 4353. Approval of 
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the welding procedure by the Engineer-in-charge shall not relieve the contractor from his 
responsibility for correct & sound fabrication without distortion to the finished structure. 

 
5.20.  Submerged arc automatic or semi automatic welding shall generally be employed. Only 

where it is not practicable to use submerged arc welding manual arc welding may be 
resorted. 

 
5.21.  Voltage and current (and polarity if direct current is used) shall be set according to the 

recommendations of the manufacturer of the electrode being used and suitability to 
thickness of material, joint form etc. 

 
5.22.  The work shall be positioned for flat welding wherever practicable and overhead weld shall 

be avoided. 
 
5.23.  No welding shall be done when the surface of the member is wet nor during periods of high 

wind unless the welding operator and the work are properly protected. 
 
5.24. In joints connected by fillet welds the minimum sizes of single run fillet welding or first runs 

and minimum full sizes of fillet welds shall conform to the requirement of IS: 816 and IS: 
823. 

 
5.25.  All complete penetration butt welds made by manual arc welding except when produced 

with the aid of backing material or welded in flat position from both sides in square-edge 
material not over 8 mm thick with root opening not less than one-half the thickness of the 
thinner part joined shall have the root of the initial layer gouged and on the back side before 
welding is started from that side and shall be so welded as to secure sound metal and 
complete fusion throughout the entire core section. 

 
5.26.  Butt welds shall be terminated at the ends of joint in a manner that will ensure their 

soundness. Where abutting parts are 20 mm or more in thickness run-on and run-off plates 
with similar edge preparation and having a width not less than the thickness of the thicker 
part joined shall be used. These extension pieces shall be approved upon completion of the 
weld and the ends of the weld made smooth and flush with the abutting parts. Where the 
abutting parts are thinner than 20 mm the extension pieces may be omitted but the ends of 
the butt welds shall then be chipped or gouged out to sound metal and side welded to fill up 
the ends to the required reinforcement. 

 
5.27.  Each layer of a multiple layer weld except root and surface runs may be moderately peened 

with light blows from a blunt tool. Care shall be exercised to prevent scaling or flaking of 
weld and base metal from overpeening. 

 
5.28.  No welding shall be done on base metal at a temperature below 5oC. Base metal shall be 

preheated as required to the temperature given in the table below prior to tack welding or 
welding. When base metal not otherwise required to be preheated is at a temperature below 
zero degree centigrade it shall be preheated to at least 20oC prior to tack welding or welding. 
Preheating shall bring the surface of the base metal within 75 mm of the point of welding to 
the specified preheat temperature and this temperatures shall be maintained as minimum 
inter pass temperature while welding is in progress. 

 
5.29.   

Thickness of 
thickest part at 
point of welding 

Min. Preheat & Inter pass Temp. 
Other than low Hydrogen 
welding electrodes 

Low Hydrogen welding 
electrodes 

I.S : 226 IS : 961  IS: 226  IS: 961 
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I.S : 2062  IS: 2062  
Upto 20mm None Welding 

with this 
process  not 
allowed 

None 10 DC 
20mm to 40mm 65 DC 10 DC 65 DC 
40mm to 63mm 110 DC 95 DC 110 DC 
Over 63mm 150 DC 110 DC 150 DC 

 
5.30.  Minimum preheat for IS. 226 steel in thickness up to 80 mm shall be 10 degree centigrade. 
 
5.31.  Electrodes other than low-hydrogen electrodes shall not be permitted for thickness of 75 

mm and above. 
 
5.32.  Before commencing fabrication of a member or structure in which welding is likely to result 

in distortion and or locked up stresses a complete programme of fabrication, assembly and 
welding shall be made and submitted to the Engineer-in-charge for approval. Such a 
programme shall include, besides other appropriate details, full particulars in regard to the 
following: 

 
5.33.1 Proposed preheating in components such as flanges and presetting of joints to offset 

expected distortion. 
 
5.33.2  Make up of sub-assemblies proposed to be welded before incorporation in final assembly. 
 
5.33.3  Proposed joint forms, classification of wire and flux or covered electrodes, welding process 

including fitting and welding sequence with directions in which freedom of movement is to 
be allowed. 

5.33.4  Proposed number, spacing and type of strong backs and details of jigs and fixtures for 
maintaining proper fit-up and alignment during welding. 

 
5.33.5  Any other special features like assembling similar members back to back or stress relief. 
 
5.34  If so desired by the Engineer-in-Charge mock-up welding shall be carried out at General 

Contractor’s cost to establish the efficiency of the proposed programme, with any 
modification suggested by the Engineer-in-charge in limiting distortion or/ and residual 
stress to acceptable levels. 

 
5.35.  All welds shall be inspected for flaws by any of the methods described under the clause of 

‘Inspection’ given below in this specification. The choice of the method adopted shall be 
determined by Engineer-in-charge. 

 
5.36.  General Contractor shall quote separately for carrying out such tests as called for in the 

schedule of quantities. Contractor shall be paid only for tests, which establish soundness of 
welds. In case the tests wherever defective work such tests will be at the contractor’s cost 
and contractor shall correct such defects at his own cost and prove the soundness of 
rectified work. 

 
5.37.  The correction of defective welds shall be carried out as directed by the Engineer-in-charge 

without damaging the parent metal. When a crack in weld is removed, magnetic particle 
inspection or any other equally positive means as prescribed by the Engineer-in-charge shall 
be used to inspect that the whole of the crack and material up to 25 mm beyond each end 
of the crack has been removed. Cost of such test & operation incidental to correction shall 
be on contractor’s account. 

 
6.0 TOLERANCES 
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6.1.  The dimensional and weight tolerances for rolled shapes shall be in accordance with IS. 
1852 and / or ASTM A6. 

 
6.2  No rolled or fabricated member shall deviate from straightness by more than 1/1000th of the 

length or 10 mm whichever is smaller. 
 
6.3  The length of members with both ends finished for contact shall have a tolerance of (±) 1 

mm. 
 
6.4  Members without ends finished for contact bearing shall have a tolerance of (±) 1.5 mm for 

members up to 10 metres long and a tolerance of (±) 3 mm for members over 10 metres in 
length. 

 
6.5  Lateral deviation between center line of web plates and center line of flange plate at contact 

surface in the case of built up sections shall not exceed 6 mm. 
 
6.6  The combined warpage and filet of flanges in welded built up sections shall not exceed 

1/200th of the flange width or 3 mm whichever is smaller. 
 
6.7  The deviation from flatness of welded plate girder web in the length between stiffeners or a 

length equal to the depth of the girder shall not exceed 1/150th of each length. 
 
6.8  Deviations from the specified depth of welded girders measured at the center line of the web 

shall not exceed (±) 3 mm up to a depth of 1000 mm, (±) 5 mm for depths above 1000 mm 
up to 2000 mm and (+) 0 mm and (-) 5 mm for depths over 2000 mm. 

 
7.0 END MILLING 
 
7.1.  Column ends bearing on each other or resting on based plates and compression joints 

designed for bearing shall be milled true and square to ensure proper bearing and alignment. 
 
7.2.  Base plates shall also have their surfaces milled true and square. 
 
8.0 INSPECTION 
 
8.1.  General Contractor shall give due notice to the Engineer-in-charge/QA in advance of the 

works getting ready for inspection. All rejected material shall be promptly removed from the 
shop and replaced with new material for the Engineer-in-charge’s approval/inspection. The 
fact that certain material has been accepted at the Contractor’s shop shall not invalidate 
final rejection at site by the Engineer-in-charge/QA; if it fails to confirm to the requirements 
of these specifications, to be in proper condition or has fabrication inaccuracies which 
prevents proper assembly nor shall it invalidate any claim which the Engineer-in-Charge/QA 
may make because of defective or unsatisfactory materials and/or workmanship. 

 
8.2.  No materials shall be painted or dispatched to site without inspection and approval by the 

Engineer-in-charges unless such inspection is waived in writing by the Engineer-in-charge. 
 
8.3.  Shop inspection by the Engineer-in-charge or his authorized representative on submission 

of test certificates and acceptance thereof by the Engineer-in-charge shall not relieve 
contractor from the responsibility of furnishing material conforming to the requirements of 
these specifications nor shall it invalidate any claim which the Engineer-in-Charge may 
make because of defective or unsatisfactory material and of workmanship. 
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8.4.  General Contractor shall provide all the testing and inspection services and facilities for shop 
work except where otherwise specified. General Contractor’s inspection work shall be under 
the control of a competent and approved independent testing agency whose primary 
responsibility is inspection reporting to Engineer-in-Charge. 

 
8.5.  For fabrication work carried out in the field the same standard of supervision and quality 

control shall be maintained as in shop fabricated work. The inspection and testing shall be 
conducted in a manner satisfactory to the Engineer-in-charge. 

 
8.6.  The inspection and tests on structural steel members shall be as set forth below: 
 
8.7  If mill test reports are not available to any steel material the same shall be rejected and 

removed from the site. 
 
8.8.  The under mentioned tests shall generally required for the work and will not be paid extra. 
 
8.8.1.  Magnetic Particle Test:  

Where root and intermediate passes of weld is examined by magnetic particle testing such 
testing shall be carried out throughout. It’s entire length shall be in accordance with ASTM 
specification E-109. In the case of completed welds such tests shall be carried out in 
accordance with ASTM specification E-109 0r E-130 as decided by the Engineer-in-charge. 
If heat treatment is performed the completed weld shall be examined after the heat 
treatment. All defects shall be replaced and retested. Magnetic particle tests shall be carried 
out using alternating current. Direct current may be used with the permission of the 
Engineer-in-charge. 

 
8.8.2. Liquid Penetrant Inspection: 

In the case of welds examined by liquid penetrant inspection such tests shall be carried out 
in accordance with ASTM E-164 or I.S. 3650. All defects shown shall be repaired and 
rechecked. 

 
8.8.3.  Radiographic Inspection:  

All full strength butt welds shall be fully tested with radiograph in accordance with the 
recommended practice for radiographic testing as per ASTM E-94 and Part U.W. 51 ASME 
Code Section VIII. 

 
8.8.4 Dimension, Workmanship & Cleanliness:  

The structural steel members shall be inspected at all stages of fabrication and assembly to 
verify that dimensions, tolerances, alignment and surface finish, painting where specified 
are in accordance with the requirements shown on contractor’s approved shop drawings 
and Engineer-in-charge’s drawings. 

 
8.9 Inspection or Test failure 
8.9.1.  In the event of any failure of structural steel members to meet an inspection or test 

requirement, General Contractor shall notify to Engineer-in-charge or his authorized 
representative. Contractor must obtain permission from Engineer-in-charge before repair is 
undertaken. 

 
8.9.2.  The quality control procedures to be followed to ensure satisfactory repair shall be subject 

to approval by Engineer-in-charge. 
 
8.9.3.  Engineer-in-charge has a right to specify additional inspection or testing, as he deems 

necessary and the additional cost of such testing will be borne by the General Contractor. 
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8.9.4.  General Contractor shall maintain records of all inspection and testing which shall be made 
available to Engineer-in-charge or his authorized representative. 

 
9.0 DRILLING HOLES FOR OTHER WORKS 
 
9.1.  Holes in members required for installing equipment or steel furnished by other 

manufacturers or other contractors shall be drilled in contractor’s shop as part of this 
contract. The information for which will be supplied by Engineer-in-charge before fabrication 
of the steel. 

 
10.0.  HANDLING AND STORAGE 
 
10.1. No dragging of steel shall be permitted. All steel shall be stored 300 mm above ground on 

suitable packing to avoid damage in the order required for erection and with erection marks 
visible. All storage areas shall be prepared and maintained by General Contractor. 

 
10.2. Steel shall not be stored in the vicinity of area where the excavation or grading will be done 

and if stored temporarily, this shall be removed by General Contractor well before such 
excavation and /or grading commencing in a safe distance to avoid burial under debris. 

 
10.3.  Scratched or abraded steel shall be given a coat of the primer specified on drawings for 

protection after unloading and handling prior to erection. All milled and machined surfaces 
shall be properly protected from rust/corrosion by suitable coating and also from getting 
damaged. 

 
10.4.  After checking and inspection, all members shall be marked for identification during erection. 

This mark shall correspond to distinguishing marks on approved erection drawings and shall 
be legibly painted and stamped on it. The erection mark shall be stamped with a metal dye 
with figures at least 20 mm high and to such optimum depth as to be clearly visible. 

10.5.  Structural steel frames shall be erected to plumb and true. All steel columns and 
beams/trusses shall be checked for plumb and level individually before and after 
connections are made. Temporary bracings may be introduced wherever necessary to take 
care of all loads to which the structure may be subjected including erection equipment and 
the operation thereof. Such bracings shall be left in place as long as may be required for 
safety and stability. 

 
11.0.  INSPECTION AT SITE 
 
11.1.  Engineer-in-charge or their authorized representatives shall have free access to all parts of 

the job during erection and all erection shall be subject to their approval. In case of faulty 
erection, all such dismantling and re-erection required will be at General Contractor’s cost. 
No paint shall be applied to field welds until these have been approved by Engineer-in-
charge. 

 
 
12.0.  PAINTING 
 
12.1.  All fabricated steel material except those galvanized shall receive protective paint coating 

as specified on design drawings. 
 
12.2.  Paint shall be stirred frequently to keep the pigment in suspension. All paint delivered to the 

fabrication shop shall be ready mixed in original sealed containers as packed by the paint 
manufacturers and no thinners shall be permitted. No painting shall be done in frosty / foggy 
weather or when the humidity is high enough to cause condensation of the surface to be 
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painted. Paint shall not be applied when the temperature of the surface to be painted is 5 
degree centigrade or lower. 

 
12.3 The surface of steel work to be painted shall be thoroughly cleaned of all mill scale, rust, 

grease, dirt and other foreign matter by hand tool cleaning, power tool cleaning, flame 
cleaning or sand/ shot blasting as indicated on drawings. In power brushing sufficient care 
shall be taken not to burnish mill scale to a slick finish to which paint may not adhere 
properly. 

 
12.4.  The paint treatment as specified on drawings shall be applied either by brushing or spraying 

on the thoroughly cleaned and dry surface. Airless spraying shall be done if so specified. 
 
12.5.  Surfaces inaccessible after assembly shall receive and additional coat of the specified paint 

prior to assembly. 
 
12.6.  Surfaces to be welded after erection shall receive one coat of shop paint. Such paint shall 

be removed, before field welding if any, for a distance of at least 50mm on either side of the 
joint. 

    
 
12.7 Except for encased steelwork, all steel shall be sand blasted to SA 2.5 and protected with 1 

coat of primer and 3 coats of approved epoxy paints as follows: 
Prime coat  One shop coat of approved zinc chromate primer, 50 microns Dry Film 

Thickness (DFT) or approved equivalent. One similar coat, but of different 
colour shall be applied at site. 

 
Under coat One undercoat, 50 microns DFT, of approved brand or equivalent. 

 
Middle coat One middle coat of 50 microns DFT, of approved brand or equivalent. 
 
Finish coat One finish coat of approved epoxy coat to 50 microns DTF, or equivalent. 

 
12.8 For galvanized steelwork if required to paint, thorough washing with an approved etching 

solution shall be applied to prior to proceed with the above application. 
 
12.9 All connections, contact surfaces, site weldings shall be prepared and painted to the same 

standard as the adjacent steel. 
 
13.0 BOLTING 

13.1 The nominal length of the bolt shall be the distance from the underside of the head to the 
other end of the shank and nominal diameter shall be diameter of shank above the screwed 
thread. The bolts shall be of such length as to project at least one clear thread beyond the 
nuts when fixed in position. 

13.2 When nuts or bolts heads bear on tapered surfaces washers with corresponding taper 
shall be provided to give satisfactory bearing. 

13.3 Bolts shall be provided with a washer of sufficient thickness so as to avoid any threaded 
portion failing within the thickness of the parts bolted together. 

14.0.  MODE OF MEASUREMENTS 
 
14.1.  For the purpose of payment the weight of the actual completed structures shall be calculated 

from the approved drawings for different items of work. 
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14.2.  The allowances will be permitted for galvanizing, welding or for cutting margins. One Tonne 
for the purpose of payment shall mean One Metric Tonne i.e., 1000 Kg. 

 
14.3.  The weight of member made out of standard rolled section such as beam, channels, angles, 

etc. shall be based on the standard IS: 800. The weight of member shall be considered 
without deducting for holes, notches, bevels cuts etc. Where a component consists of a cut 
joist or channels, the full weight of the rolled section shall be considered only if more than 
half the depth of the original section is used. Otherwise, only half the section unit weight 
shall be considered for calculation of the weight of plates for skew cuts and notches of 900 
square centimetre or larger. 

 
14.4.  The weight of any built-up member shall be separated into weight of each component. 
 

K WATER PROOFING TREATMENT 
 
 
To Be read in conjunction with the Technical specification under Architectural works. 
 

 
L FLOOR HARDENER 
 
1.0  GENERAL 
 
1.1  To withstand heavy wear and tear, concrete flooring with metallic concrete hardening 

compound such as Ironite / hardonate shall be laid as wearing layer as detailed below. 
 
2.0  METALLIC CONCRETE HARDENING COMPOUND 
 
2.1  The metallic compound shall be Quartz of approved quality or other equivalent consisting of 

uniformly graded iron particles, free from non-ferrous metal particles, oil, grease and soluble 
alkaline compound. 

 
 
3.0  CEMENT CONCRETE UNDER LAYER 
 
3.1  Cement concrete flooring of specified thickness and mix shall be laid as specified and 

generally conforming to specifications laid down for cement concrete flooring. The top 
surface shall be roughened with brushes while the concrete is still green and the form shall 
be kept projecting up 12 mm. over the concrete surfaces, to receive the metallic hardening 
compound topping. 

 
 
 
 
4.0  METALLIC CONCRETE HARDENER TOPPING 
 
4.1  This shall consist of 12mm. thick layer of mix 1:2 (1 part of cement mixed with hardener: 2 

parts of stone aggregate of 6 mm. nominal size by volume). The metallic concrete hardener 
compound being mixed with cement in the ratio of 1:4 (1 metallic concrete hardener: 4 
cement used by weight) or as specified by the manufacturer. Concrete hardener shall be 
dry mixed thoroughly with cement on a clean dry pucca platform. This dry mixture shall then 
mixed with stone aggregate 6mm. nominal size or as otherwise specified in the ratio of 1:2 
(1 cement mixed with hardener: 2 stone aggregate) by volume, and well turned over. Just 
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enough water shall then be added to this dry mix as required for floor concrete, water cement 
ratio not exceeding 0.4. 

 
4.2  The mixture so obtained shall be laid in 12mm. thickness, on cement concrete floor within 1 

to 4 hours of its laying. The topping shall be laid true to provide a uniform and even surface. 
It shall be firmly pressed into the bottom concrete so as to have good bond with it. The 
concrete shall be compacted well mechanically. Manual compaction will not be permitted. 
After the initial set has started, the surface shall be finished smooth and true to slope with 
steel power floats. 

 
5.0  CURING, PRECAUTIONS, MEASUREMENTS ETC 
 
5.1  Specifications for curing, precautions, quantity measurements etc. shall be same as 

specified for cement concrete flooring.  
 
5.2 No water curing shall be permitted to industrial floor slab with hardeners. 
 

M DRAINAGE WORK 
 
1.0  MATERIALS 
 

The pipes shall be RCC spun pipes NP2/ NP3 class as specified, conforming to IS 458-
1988 and shall be approved by the Engineer-in-Charge for soundness before incorporation 
in the work. 

 
2.0  LAYING RCC SPUN PIPES 
 
2.1  The work consist of providing, laying, jointing and testing RCC spun pipe for rain water 

collection network of required diameter as mentioned in the schedule to discharge the rain 
water collected from roof to the rain water collection tank as shown in the drawing. 

 
2.2  After the cement concrete cradle has been laid properly, if specified or as directed by the 

Engineer-in-Charge, the pipes shall be lowered gradually into the trenches over the concrete 
cradle or bed. Necessary working space/gap for collars shall be made at every joint. Laying 
of pipe shall proceed upgrade of a slope. The collars shall be slipped-on before the next 
pipe is laid. 

 
2.3  The pipe drain shall rest on the bed at every point through its length. To ensure this the 

space between the undersides of the pipe on the invert of the cradle shall be carefully 
grouted solid with cement slurry consisting of one part of cement to one part of clean washed 
sand in such a manner that no void is left. It shall be ensured that the load of the pipes and 
the super imposed load of the earth filing are evenly distributed on the cradle or bed. 

 
2.4  General Contractor shall take precautions to see that no dirt; earth or other foreign matter 

is allowed on the surface of the cradle or bed of the pipe resting there-on, all to the full 
satisfaction of the Engineer-in-Charge. After the alignment and grading of the pipes is 
checked by the Engineer-in-Charge, the grouting shall be done with specified stiff mix of 
cement mortar. 

 
2.5  The cradle of concrete shall be allowed to set a least for three days before any pipe is placed 

on it and the contractor shall take due care in setting the pipe in the cradle so that no damage 
is occur to the cradle. If any damage to the cradle occurs, it shall be rectified to the 
satisfaction of Engineer-in-Charge and in any particular case where damage to the cradle 
is beyond repair in the opinion of the Engineer-in-Charge, the contractor shall cut out the 
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damaged section of the cradle and re do the same at his own expenses to the complete 
satisfaction of the Engineer-in-Charge. 

 
2.6  No backfilling shall be laid or placed till the alignment of the pipe drain and its levels and 

gradient have been carefully checked and found correct/approved by the Engineer-in-
Charge. 

 
3.0  JOINTS 
 
3.1  The joints for the pipes shall be made by loose collars and the connecting space shall be as 

minimum as possible. The collars shall be specifically roughened inside to provide a better 
grip. 

 
3.2  The two adjacent pipes will be so designed and manufactured that when butted together 

concentrically, a dowel is left between the two ends. In this dowel, cement mortar of (1:1) 
proportion or mix as specified in the schedule be filled and then between the ends a paste 
of cement mortar of the same proportions will be placed. The space remaining between the 
pipe ends and the collar being then caulked with cement mortar of (1:1) or other specified 
proportion so that an even space appears all round the external diameter of the pipes. All 
the joints shall be finished off smooth at an angle of 45º with the longitudinal axis of the pipe 
on either side of the collars. 

 
3.3  The interior of the pipe drains shall be cleaned off all dirt, cement mortar and superfluous 

materials and joints shall be cured for at least 7 days. 
 

BACK FILLING / FILLING TRENCHES: 

Filling in trenches for pipes and drains shall be commenced as soon as the joints of pipes and 
drains have been tested and passed. Where the trenches are excavated in soil, the filling shall 
be done with earth on the sides and top of pipes in layers not exceeding 20 cm. watered, 
rammed and consolidated taking care that no damage is caused to the pipe 

below. In case of excavation of trenches in rock, the filling upto a depth of 30 cm. above the 
crown of pipe or barrel shall be done with fine material such as earth, murrum or pulverized 
decomposed rock according to the availability at site. The remaining filling shall be done with 
rock filling or boulders of size not exceeding 15cm. mixed with fine material as available to fill 
up the voids, watered, rammed and consolidated in layers not exceeding 30cm. 

4.0  TESTING OF RCC SPUN PIPES 
 
4.1  After sufficient interval has been allowed for the joints to set, the pipe drains will be tested 

under a water head of at least 1.2 m. and in no case under a head greater than 1.8 m. of 
water above the top of the pipes. In addition, the pipe drains shall be examined for leaks of 
land/sub-soil water making its way through the joints. The General Contractor shall make 
the pipe drains water tight against the entrance of land/sub-soil water from outside and also 
against the leakages of water from the inside of the pipe drains at the test heads specified 
above to the full satisfaction of the Engineer-in-Charge. 

 
4.2  All defective or leaking pipes or joints shall be cut out and replaced and made good by the 

General Contractor at his own cost. In case of the joints that may be defective and cannot 
be made good, shall be entirely embedded/surrounded externally with cement concrete of 
1:2:4 proportion to render the joint (s) water tight and this shall be allowed to set before 
encasing or back filling is done. A strong colour shall be added to the water used for testing 
of the pipes, in order to detect any leakage easily. The cost of testing of the pipe drain shall 
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be borne by the General Contractor and is deemed to be included in the rates quoted by the 
contractor. 

 

N  FENCING WORK  
 
1.0  GENERAL 
 

The work shall generally be carried out as per these specifications, relevant drawings and 
as directed by the Engineer-in-Charge. 

 
2.0  MS POSTS AND STRUTS 
 

All the MS posts/struts shall be free from rust, scale, cracks, twists and other defects and 
shall be fabricated to the required shape and size out of the specified sections. The posts 
and struts shall be conforming to relevant specifications stipulated here-in-before under 
relevant sections. All the posts and struts shall be of sizes and lengths as specified in the 
tender schedule and drawing. The posts and struts shall have split ends for proper fixing 
and shall be embedded in the cement concrete as specified in the drawings / schedule. The 
exposed surfaces of the posts and struts shall be painted with two coats of synthetic enamel 
paint of approved make and shade over a coat of approved primer as specified in 
Architectural drawings/schedule of finishes. 

 
3.0  RCC POSTS AND STRUTS 
 
3.1  All the posts and struts shall be of standard size as specified in schedule. These shall be 

constructed on suitable foundation in cement concrete as shown in drawings and as per 
relevant specifications stipulated here-in-before. The reinforcement shall be provided as 
shown in the drawings, as directed by Engineer-in-Charge and specified here-in-before 
under relevant sections. The posts and struts shall be free from honeycombing, cracks and 
other defects. 

 
3.2  If pre-cast posts are used, after casting, the posts/struts shall be left at the same place and 

cured for a minimum period of 7 days. After 7 days curing the same shall be shifted to a 
leveled ground and stacked for further curing for 14 days. After 21 days of curing only, the 
posts/struts shall be transported to work site without any damage, for fixing in position. 

 
4.0  SPACING OF THE POSTS AND STRUTS 
 

The spacing of posts shall be 3 m centre to centre unless otherwise specified or as directed 
by the Engineer-in Charge, to suit the dimensions of the area to be fenced. 

 
Every 10th posts, last but one end posts, corner posts, and posts where the level of fencing 
changes in steps and end post when the fencing changes its direction shall be strutted on 
both sides, or as directed by the Engineer-in-Charge. End posts where barbed wire fencing 
is discontinued shall be strutted on one side only. 

5.0  FIXING OF MS/RCC POSTS AND STRUTS 
 
5.1  Pits of size 450 x 450 x 450 mm deep or of sizes mentioned in the drawings, shall first be 

excavated centrally in the direction of proposed fencing work, true to line and level to receive 
the posts. In case of struts, the pits shall be so excavated, as to receive minimum 150mm 
concrete cover at any point of the struts to suit its inclination or as shown in the drawing. 

 
5.2  The pits shall be filled with a layer of 150 mm thick cement concrete of specified mix. The 

posts and struts shall then be placed in the pits, the posts projecting to the specified height 
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above ground level, true to line, plumb and position, by providing adequate supports 
temporarily, and cement concrete of specified mix shall then be filled-in so that the posts 
are embedded in cement concrete blocks of specified sizes. The concrete in foundation shall 
be watered for at least 7 days to ensure proper curing. 

 
6.0  BARBED WIRE 
 
6.1  The barbed wire shall be of MS or GI as specified and it shall generally conform to IS 278-

1978. 
 
6.2  The base metal of the line and point wire shall be of good commercial quality mild steel. The 

line and point wire shall be circular in section, free from scales and other defects and shall 
be uniformly galvanized if specified. 

 
6.3  The line wire shall be in continuous lengths and shall generally be free from signs of welds. 

It shall be able to withstand Wrapping and unwrapping 8 turns round its diameter. 
 
6.4  The barbed wire shall consist of two splices per reel. The barbed wire shall be formed by 

twisting two lines wires one containing the barbs. 
 
6.5  The barbed wire and its weight shall be as given in the table below: 
 

Type Nominal diameter of wire 
 

Nominal 
distance 
between two 
barbs (in mm) 

Mass of 
complete 
barbed wire 
(in gm./m.) 

Line wire 
(in mm.) 

Point wire 
(in mm.) 

1.  2.50 (12G)  2.50 (12G)  75  146 (136-155) 
2.  2.50  2.50  150  114 (108-120) 
3.  2.50  2.00 (14G)  75  117 (108-125) 
4.  2.50  2.00  150  96 (89-103) 
5.  2.24 (13G)  2.00  75  102 (97-106) 
6.  2.24  2.00  150  82 (78- 85) 

 
6.6  The barbs shall carry four points and shall be formed by twisting two point wires, each two 

turns, tightly round one line wire, making altogether 4 (four) complete turns. The barbs shall 
be so finished that the four points are set and locked at right angles to each other. 

 
6.7  The barbs shall have a length of not less than 13 mm. and not more than 18 mm. The points 

shall be sharp and well pointed. Barbed spacing shall be as given in the above table. 
Wherever required for every 50 reels or part thereof, samples of the barbed wire and the 
individual line wires shall be put to tensile test and in case of failure to conform to tensile 
properties given below, two additional tests of each kind shall be made on the samples cut 
from other reels. 

 
7.0  TENSILE PROPERTIES 
 

Size of line wire 
Nominal dia (in 
mm) 

Breaking load of line wire 
 

Min. breaking load of 
complete barbed 
wire (in Kg.)  Min. (in Kg.) Max. (in Kg.) 

2.50 (12G)  216  302  444 
2.24 (13G)  128  179  263 
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7.1  On the results of these additional tests, the whole or portion of the barbed wire shall be 
accepted or discarded as the case may be. 

 
8.0  FIXING OF BARBED WIRE 
 
8.1  The barbed wire shall be stretched and fixed in number of rows and two diagonals as 

specified. The bottom row shall be 140 mm. above ground and the rest at 125 mm or at 
given spacing as per drawing. The diagonals shall be stretched between adjacent posts 
from top wire of one post to the bottom wire of the 2nd post. The diagonal wires will be 
interwoven with horizontal wires by fixing the odd rows of wires, then the diagonal cross 
wires and lastly the even rows of wires. The jointing of the barbed wire in between the posts 
shall not be permitted. 

 
8.2  Necessary holes should be tapped in the post and the barbed wire shall be fixed in position 

by means of 'U' clamps or bolts and nuts as specified in drawings. In case of fixing with 'U' 
clamps, the legs of the 'U' clamps passing through the 10 mm dia. hole in the RCC post to 
hold barbed wire shall be turned up and down to get an over-lap of 25 mm. on the face of 
RCC post. Turn buckles and straining bolts shall be used at the end posts if specified. 

 
9.0  MODE OF MEASUREMENT OF BARBED WIRE FENCING 
 
9.1  The work shall be measured in running metre length of fencing correct to a centimeter for 

the finished work, from centre to centre of the posts. 
 
9.2  The rate shall include the cost of labour and materials involved in all the operations 

described above including the cost of barbed wire, turn buckle, straining bolts, bolts and the 
nuts/U clamps including excavation and foundation concrete or as specified in item 
description for the work. 

 
10.0  CHAIN LINK 
 
10.1 The chain link shall be of approved manufacture and of correct size, gauge etc. It shall be 

of MS. or GI. as specified of approved manufacture and of required size, gauge etc.  
 
10.2 The base materials of the wire shall be of good commercial quality mild steel. The wire shall 

be circular in section, free from rust, scale, cuts, welds and other defects and shall be 
uniformly galvanized if specified. 
 
 
 
 

 
11.0  FIXING OF THE CHAIN LINK FENCING TO MS. OR RCC POST 
 
11.1 The chain link of specified height of fencing shall be fixed first to the end post with necessary 

GI approved type U clamps threaded at both the ends and GI nut, bolts, washers etc. and 
with 6 mm. dia. full height MS/GI anchor bar.  
 

11.2 After fixing the chain link at the end post, it shall be stretched tightly and fixed to next post 
one after the other by the above mentioned clamps and bars etc. leaving 50 mm clearance 
from the ground and 20mm clearance in the case of concrete coping at bottom to avoid 
rusting.  
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11.3 The point at the change in level of the fencing top/bottom, necessary links shall be adjusted 
suitably as per the manufacturers specification or as directed by the Engineer-in-Charge.  
 

11.4 The entire chain link fence shall be painted with two coats of synthetic enamel paint of 
approved make and shade over a coat of approved primer or as specified in the 
item/drawing. 

 
12.0 MEASUREMENT OF CHAIN LINK FENCING 
 
12.1 The work shall be measured in running metre length of fencing correct to a centimetre for 

the finished work from centre to centre of the posts. 
 
12.2 The rate shall include the cost of labour and material involved in all the operation described 

above including the cost of chain links, turn buckle, straining bolts and bolts and the nuts/U 
clamps, 6 mm dia. MS/GI anchor bar etc. including excavation and foundation concrete or 
as specified in item description for the work. 

 

O.  ROAD AND PAVEMENTS 
 
1.0 SCOPE OF WORK 
 

The work contemplated under these specifications refers to Earth work in Excavation, 
Forming Embankments, Proof rolling, Soling, W.B.M., Bituminous Macadam, Bituminous 
concrete, Mecadam grouting, Wearing Course/Sealing Coat etc. for road and pavement 
works. 

 
2.0  EARTH WORK EXCAVATION FOR ROAD 
 

The specifications for “Excavation, Fill and Back fill” specified here-in-before shall hold good 
as far as they are applicable. 

 
2.1  The work under this item will include excavation in all types of soil, murrum, etc. and in loose 

boulders not longer than one metre in any direction and not more than 200mm in any one 
of the other two directions. The excavated material shall be disposed off as directed by the 
Engineer-in-Charge.  

2.2 Payment will be made for theoretical section. No claim for extra cutting in any direction is 
permissible unless otherwise agreed upon by Engineer-in-Charge. The contractor shall also 
clean of all vegetation before starting the work of excavation for the entire width and length 
of the road and no extra shall be paid for this.  
 

2.3 Black agricultural soil wherever met with, shall also be removed to the required depth as 
directed by the Engineer. The excavation for roads shall be carried out to the gradients and 
cambers and sub-grade levels as indicated in plans or as decided by the Engineer-in-
Charge. The excavated areas should be kept free of water at no extra cost, while work is in 
progress. 

 
3.0  FORMING EMBANKMENT 
 
3.1 The work shall include preliminaries of clearing site, setting out and preparing the ground 

and there after forming embankment for the roads, paths etc. with approved material 
available from excavations under this contract (excavation paid separately under respective 
items) or elsewhere, spreading in layers, watering and compacting to the required density 
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and lines, curves, grades, camber and cross section and dimensions shown in the plan or 
as directed by the Engineer-in-Charge. 

 
3.2 When the embankment is to be laid on hill sides or slopes, the existing slopes are to be 

ploughed deeply. If the cross slopes are steeper than 1 in 3, steps with reverse slope shall 
be cut into the slopes to give proper hold and seating to the bank as directed by the 
Engineer-in-Charge. The top 15 cm. of soil shall be scarified and watered if directed and 
compacted to the same density as specified for the embankment before any material is laid 
for the embankment work. 

 
3.3 Only the approved excavated earth shall be placed in the embankments in successive 

horizontal layers not exceeding 150mm, extending to the full width of the embankment 
including the slopes at the level of the particular layer and 300mm more on both sides to 
allow compaction of the full specified section. The extra loose stuff at the edges shall be 
trimmed later, after completion of the bank work without extra cost leaving the correct section 
fully compacted. On resuming work after one interval, if the previous compacted surface has 
dried up or hardened, it shall be moistened and scarified before any fresh material is placed 
on it. 

 
3.4 Keeping the width of the bank initially less and widening it later by dumping loose earth on 

the slopes shall not be permitted as the additional width and slopes will remain loose and 
un compacted. Similar procedure to extend the embankment by dumping the material 
longitudinally shall also not be allowed. Each layer of the embankment shall be watered, 
leveled and compacted as specified here-in-after, before the succeeding layers are placed. 
The surface of the embankment shall at all times during construction, be maintained in such 
a manner so as to prevent ponding. Water to be used shall be free from all harmful elements 
and approved by the Engineer-in-Charge. 

 
3.5  If the material for embankment contains moisture less than the optimum moisture, water 

shall be added in the 100 mm layers of the embankment to bring moisture uniformly up to 
requirement. If the excavated material contain more than required moisture, it shall be 
allowed to dry until the moisture is reduced to required extent. If due to the wetness, the 
moisture content of the soil cannot be reduced to the appropriate amount by exposure, 
embankment work shall be suspended till suitable conditions prevail at no extra 
claim/compensation. 

 
3.6 When loose layer is leveled manually or mechanically and moistened or dried to a uniform 

moisture content suitable for maximum compaction, it shall be compacted by 8 to 10 tonne 
power roller or sheep foot rollers or heavy hauling or dozing equipment to give the specified 
90% of the proctor density. If on testing, the density is found to be less than 90% of the 
proctor density, the General Contractor shall do additional compaction necessary to get the 
specified density after adding water if required. Test shall be made to determine the 
maximum density of the material to be used by the proctor method before starting the work. 
Density test shall be carried out for the embankment work during the progress of the work. 
One set of three core samples for every 1000 sqm area of each layer of embankment work 
shall be taken and tested. The average density shall not be less than 90% of the proctor 
density, obtained in the laboratory.  

 
3.7 Arrangement for obtaining the samples and transporting the same to laboratory, shall be 

made by the General Contractor at his own cost. 
 
3.8 Embankment not accessible to rollers, such as those adjoining bridges, culverts and other 

works shall be carried out independently of the main embankments and shall have the layers 
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placed in 150 mm. to 200 mm. height and each layer shall be moistened and thoroughly 
compacted with mechanical or manual tamper. 
Before placing the next layer, the surface of the under layer shall be moistened and scarified 
so as to provide a satisfactory bond with the next layer. 

 
3.9 The embankment shall be finished and dressed smooth and even, in conformity with the 

alignment levels and cross sections and dimensions shown on the drawing. 
 
On curves, section shall be provided with super elevation and increased width, as shown on 
the plans as directed by the Engineer-in-Charge. The last layer shall be finished off with a 
suitable camber etc. all as per drawing and as directed to receive the soling. 

 
3.10 Joining of old and new embankments shall be done by stepping in an overall slope of about 

1 to 5. 
 
3.11 General Contractor shall be responsible for maintaining the embankment work in 

satisfactory conditions at his own cost till finally accepted including making good any 
damage. 

 
3.11  Measurement and rate of embankment 

 
The contract rate shall be per cubic metre of the finished embankment. Measurements shall 
normally be taken by taking cross sections at suitable intervals. The measurements of the 
section shall be limited to the dimensions shown on the drawing or those ordered by the 
Engineer-in-Charge in writing. The sectional area shall be worked out correct up to two 
places of decimal of square metre and the quantity worked out to two places of decimal of 
cubic metre on lines similar to those specified for earth work here-in-before. 

 
4.0  SUB GRADE 
 
4.1  Preparation of Sub-Grade:  

 
The surface of the formation for a width of sub-base, which shall be as per drawing shall 
first be cut to a depth equal to the combine depth of sub-base and surface courses below 
the proposed finished level (due allowance being made for consolidation). It shall then be 
cleaned of all foreign substances. 

 
Any ruts or soft yielding patches that appears due to improper drainage conditions, traffic 
hauling or from any other cause, shall be corrected and the sub-grade dressed off parallel 
to finished profile to the required gradient and camber. 

 
4.2  Proof rolling and Consolidation:  
 

The sub-grade shall be adequately watered and consolidated with a power road roller of 8 
to10 tonnes. The roller shall run over the sub-grade till the soil is evenly and densely 
consolidated and behaves as elastic mass (the roller shall pass a minimum of but not limiting 
to 5 runs on the sub-grade). 

 
All undulations in the surface that develop due to rolling shall be made good with fresh 
material or quarry spoils as the case may be and the sub-grade is rerolled. 

 
4.3  Surface Regularity: The finished surface shall be uniform and conform to the lines, grades 

and typical cross sections shown in the drawings. When tested with the template and straight 
edge, the variation shall be within the tolerances specified in the Table below: 
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PERMISSIBLE TOLERANCES OF SURFACE REGULARITY 

 
Longitudinal profile  Cross profile 
Maximum permissible undulation when 
measured with a 3 metre straight edge 
template. 

Maximum permissible variation from 
specified profile when measured with a 
camber- 

24 mm  15 mm 
 
4.4  Where the surface irregularity of the sub-grade falls outside the specified tolerances, the 

contractor shall be liable to rectify these with fresh material or quarry spoils as the case may 
be, and the sub grade re-rolled to the satisfaction of the Engineer-in-charge. 

 
4.5  Measurement and rate of sub-grade: 

 
The excavation will be measured in cubic metres, correct to two places of decimal. The 
length and width shall be measured correct to a cm. The measurement for proof rolling shall 
be worked out in square metre, correct to two places of decimal. The rate shall include the 
cost of materials and labour required for all the operations mentioned above, unless 
specified otherwise. 

 
5.0  RUBBLE SOLING 
 
5.1 Material for soling shall be trap stone of approved variety. It shall be hard, durable and free 

from defects and shall be got approved by the Engineer-in-Charge before incorporation in 
the work. Spotted rubble stone shall not be used for the work. 

 
5.2 On the sub-grade prepared as specified hereinbefore, soling shall be laid in regular lines. 

The stone shall be set as closely as possible and packed well. The stones shall be laid so 
as to have their bases or the largest areas resting on the sub-grade. 

 
5.3 Soling shall be laid in one layer of 15 cm thickness (or as specified) and no stone shall be 

less in depth than the specified thickness of Soling. 
5.4 After packing the stone properly in position, the interstices between them shall be carefully 

wedged with quarry spalls or stone chips. These shall be hammered well to obtain a hard 
and compact surface. Spreading stone chips of loose spalls or stone chips is prohibited. 

 
5.5 The entire surface shall then be examined for any protrusions and the same shall be 

knocked off by a hammer. 
 
5.6 Soling shall be laid to proper gradient and camber which shall all be checked frequently to 

ensure accuracy. 
 
5.7 Rolling shall then be carried out by a 8 to 10 ton power roller and soling consolidated 

properly. Water shall be lightly sprinkled during rolling if ordered by the Engineer-in-Charge. 
 
5.8 The surface thus prepared shall first be passed by the Engineer-in-Charge after which 40 to 

50 mm thick layer of hard murrum or stone screenings shall be spread over the soling and 
rolled again such that the hard murrum or stone screening get into the interstices. It shall, 
however, be ensured that a thin layer of murrum or screenings shall remain on the finished 
surface of soling. 

 
6.0  BITUMINOUS MACADAM & BITUMINOUS CONCRETE SURFACING FOR ROAD 

(GENERAL) 
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6.1  Scope of work 
 
6.1.1 The work covered under these specifications provides for bituminous treatment for roads 

consisting of providing specified thickness of bituminous macadam, bituminous concrete 
and seal coat as in item in the schedule of quantities. 

 
6.1.2 General Contractor shall make at his own cost, all the arrangements for controlling the traffic 

during the execution of the work. All arrangements such as proper barricading of road, 
diversion of road if necessary, red and green flags during the day, red lights at nights shall 
be made by General Contractor at his own cost to control and safeguard the traffic. 

 
6.2  Bituminous macadam over water bound macadam 
 
6.2.1 Preparation of Existing Water Bound Macadam Surface:  

The existing water bound macadam surface shall be brushed, cleaned properly with wire 
brushes and coir brooms, so as to free from all loose materials, murrum, earth, silt and 
caked mud etc. 

 
The surface shall then be dusted clean with gunny bags etc. If during the process of cleaning 
the sub grade (water bound macadam), soft spots and pockets, hollows etc. are found, such, 
spots/pockets will be filled with approved pre-coated bituminous chips, consolidated and 
finished to proper level, rolled with power roller if necessary. 

 
The pot holes shall be excavated properly in a rectangular or rhomboidal shape with vertical 
edges. The bottom and sides shall be cleaned as stated above. The sides and bottom shall 
then be thoroughly painted with heated 60/70 (or of specified grade) penetration bitumen. 
The pot holes shall thereafter be filled with premixed bituminous chips so that after thorough 
tamping and rolling, the surface is flush with surrounding road surface all as directed by the 
Engineer-in-Charge. It shall be the responsibility of the General Contractor to ensure that 
the sub-grade is even and is finished to camber and slope as shown on the drawings or as 
directed by the Engineer-in-Charge. 

 
6.2.2 The surface of the sub-grade shall be checked for its trueness by means of the scratch 

template set to the exact profile of the base course. The template shall be drawn along the 
forms at right angles to the road. 

 
6.2.3 Unevenness of the surfaces as indicated by the scratch points shall not exceed 10mm in 30 

m. The area of depression shall then be painted or sprayed with 60/70 (or of  specified 
grade) penetration bitumen at the rate of 0.75 kg per sqm and the leveling course applied 
by hand or machine to grade and camber and rolled. If the depressions are deeper than 
50mm, the leveling course shall be applied in two or more layers and rolled as directed by 
the Engineer-in-Charge. 

6.2.4 The prepared surface shall be closed to traffic and maintained fully clean and no asphalting 
work shall be started unless this prepared surface is approved by the Engineer-in-Charge. 
The rate quoted by the tenderer against the item of bituminous macadam shall be inclusive 
of preparation of surfaces, to receive the bituminous macadam as detailed above and no 
extra payment is admissible on account of the same. 

 
6.2.5 Materials 

Representative samples of materials proposed to be used shall be submitted to the 
Engineer-in-Charge and got approved. No material shall be used unless it is approved by 
the Engineer-in-Charge. 

 



 

240  
 
 

6.3 Hot mixed hot laid bituminous macadam 
 
6.3.1 Coarse Aggregate:  

It shall consist of crushed hard trap stone metal, free from coatings of clay, silt and any 
objectionable material. Metal brought by General Contractor for different items of work shall 
strictly conform to I.R.C. specifications in all respects. 

 
The aggregate shall be obtained by crushing approved stones of specified type in 
mechanical crusher and shall be hard, close grained, sound trap stone metal, free from 
decay and weathering and obtained from approved quarries. 

 
Metal shall be collected in stacks on level ground and neatly stacked at site of mixing.  

 
The metal shall be free from all earth, rubbish, vegetation and other foreign matter and 
graded before stacking and closely packed in stacks. 

 
Tests considered necessary shall be carried out in an approved laboratory when the 
Engineer-in-Charge considers the quality to be doubtful or there is a dispute about the 
quality. The cost of testing shall be borne by the contractor. 

 
6.3.2 Aggregate grading:  

The requirements of base course shall be as under: 
 

B.S. Sieve Designation  Equivalent I.S. Sieves  Passing percentage 
32 mm. (about 1.25")  40 mm. (1.5")  100 
20 mm. (about 3/4")  20 mm.  50 – 100 
12 mm. (about 1/2")  12.5 mm.  30 - 60 
6 mm. (about 1/4")  6.3 mm.  18 - 30 
No. 10  1.7 mm.  10 - 20 
No. 200  75 micron  0 – 5 

 
Note: The aggregate/chips shall be entirely dry at the time of mixing. 
 

6.3.3 Bitumen:  
Bitumen to be used shall conform to I.S. 73-1992 for paving bitumen, with 60/70 (or of 
specified grade) penetration and shall be from approved manufacturers. 

 
General Contractor on demand by the Engineer, obtain and furnish a laboratory test 
certificate to the effect that the material conforming to the requirement of the specified grade, 
to the satisfaction of the Engineer-in-Charge. Bitumen (60/70 penetration or as specified) 
specified content by weight of the total mix, shall be used in the mixture. 

 
6.3.4 Tack Coat:  

Bitumen of the same grade as that used for premix shall be heated to a temperature of 163o 
C to 177o C (325o F to 350o F) in a bitumen boiler and the hot bitumen shall be applied 
evenly to the thoroughly cleaned and prepared road surface (as specified here-in-before) @ 
7.5 kg. per 10 sq.m. or as specified leaving no part of the surface unpainted. Application 
shall be done by a mechanical pressure sprayer or if permitted, by perforated pouring cans. 
The tack coat shall be applied just before the macadam is laid. Application of tack coat shall 
be only slightly in advance of laying premixed chips. 

 
6.3.5 Premixing Chips:  

The bitumen shall be heated to 163o C to 177o C (325o F to 350o F) in boiler. The aggregate 
of the approved grading or as decided by the preliminary tests shall be dried and heated in 
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an aggregate drier to a temperature of 149o C to 177o C (300o F to 350o F) and fed into a 
twin shaft peddle type mixer at a temperature not less than 149o C (about 300o F). 
 
The bitumen, the approved aggregate and the filler shall be measured separately and 
accurately to the proportions in which they are to be mixed and mixed intimately till all the 
particles are completely coated with bitumen. The bitumen content in the mix shall not be 
less than 3.5 % by weight of total mix. Asphalt/bituminous mixing plant proposed to be used 
by the General Contractor for the preparation of Asphalt/bituminous mixing shall conform to 
all of the requirements of the job, which shall produce uniform mixtures of the required 
quality, and got approved by the Engineer-in-Charge before mixing. 

 
6.3.6 The temperature of the premix bituminous macadam when leaving the mixer shall not be 

less than 130o C (about 280o F) and it shall not be less than 121o C (about 250o F) at the 
time of laying. 

 
6.3.7 Bituminous macadam shall be transported to site of work in suitable tipping vehicle properly 

insulated and covered with canvas or other suitable materials to protect the mixture from 
weather conditions and to retain the heat. The road surface shall be suitably marked to 
ensure correct and uniform application. Width of macadam to be laid shall be slightly more 
(not exceeding 50 mm. on each side) than the required carriage way as per drawing. Excess 
on either side shall be neatly cut after full compaction to get final width of carriage way as 
per drawing. The premixed bituminous macadam shall be laid by a mechanical self powered 
spreader and compactor and finished to correct line, level, & final consolidation done by 
means of power roller not less than 10 tonne. Any irregularities shall be corrected during 
rolling. 

 
6.3.8 Compaction  

The base bituminous macadam course shall be compacted thoroughly and evenly with 10 
to 12 tonne power roller immediately after it is laid. Compacted thickness shall be as 
specified in schedule of quantity. 

 
6.3.9 The surface shall be checked for correct grade during and after rolling. Any irregularities 

shall be corrected by adding pre-coated chips or removing the surplus. The disturbed 
surface shall be well compacted again. If necessary, the roller wheel shall be coated with oil 
to prevent the coated chip from sticking to the wheels. Rolling shall be continued till no wheel 
marks are left on the surface. 
The speed of the roller shall be sufficiently slow to prevent any pushing under the wheels. 

 
6.4 Specifications for Asphaltic Concrete Road Surfacing 
 
6.4.1 Nature and scope of work: Specifications under the “Asphaltic Macadam” shall apply to the 

“Asphaltic Concrete” also as far as cleaning existing road surfaces, mixing, weighing, 
transporting, laying and rolling are concerned. 

 
The dust, dirt, debris, etc. collected from the cleaning operations shall be disposed of to an 
approved site and leveled to the satisfaction of the Engineer-in-Charge. The road surface 
should be cleaned and screened properly before laying asphaltic concrete. It may be noted 
that the rate to be quoted by the tenderer against the item of Asphaltic concreting shall be 
inclusive of preparation of surfaces, to receive the Asphaltic concrete as detailed above and 
no extra payment is admissible on account of the same. 

 
6.4.2  Hot mix hot laid asphaltic concrete: Bituminous concrete shall consist of mixture of mineral 

aggregate, and filler, graded to fill the voids, mixed with a bituminous binder to obtain 
maximum stability and durability spread and compacted on a prepared base of sub-grade 
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on conformity with the lines, grades and cross sections shown in the drawings. The 
aggregate shall be pre-heated to the temperature specified for the bitumen and the mixture 
shall be prepared and laid hot. 

 
6.4.3 Materials: 

i) Bitumen  The bitumen shall be of 60/70 penetration or such other grade as specified 
by the Engineer-in-Charge and shall conform to IS:73 latest edition. 

 
ii) Filler The filler added shall be dry and clean lime stone powder or hydrated lime 

having CaO content of not less than 60%. 
 

iii) Sand  The sand shall be clean, natural, river sand, duneer pits and or quarry sand 
roduced in a crushing plant, as specified. 

iv) Coarse  The coarse aggregate shall consist of clean trap aggregate stone of approved 
quality free from dust, angular but not flacky. 

 
The grading, composition and characteristic of the asphaltic concrete mixture shall be 
approximately as given below: 

 
6.4.4 Grading of Aggregate 
 

IS Sieve No.     Percentage passing 
20 mm     100 
15 mm     80 - 100 
10 mm     70 - 90 
4.75 mm     50 - 70 
2.36 mm     35 - 50 
1.18 mm     26 - 38 
600 micron     18 - 29 
300 micron     13 - 23 
150 micron     8 - 16 
75 micron     4 - 10 

 
6.4.5 Asphaltic concrete shall consists of Bitumen 7.75% plus or minus 0.25% by weight of total 

mix, with voids to a maximum of 2% to 4% by volume and specific gravity not less than 2.3; 
all properties conforming to  respective IS codes, latest edition. The tenderer shall indicate 
the exact grading, bitumen content voids, specific gravity, Marshall Stability, etc. which they 
propose to adopt for the work offered by them. 

 
6.4.6 The General Contractor shall also be responsible to see that the surface to receive Asphaltic 

concrete is properly consolidated so as to give uniform and adequate support to the asphalt 
carpet for the period of its usual life. 
A thin layer of sand or stone dust should be spread over the compacted base and rolled 
before the asphaltic concrete carpet is laid where the base is water bound macadam, 
otherwise base should be swept clean. 

 
6.4.7 Mixing:  

The aggregate shall be dried and heated to the temperature specified for application of 
bitumen (350o F to 370o F) screened into the necessary sizes for producing the desired 
grading, free from dust and deposited in bathing bins. The coarse aggregates shall then be 
measured or weighed into the mixer at the specified temperature and in the correct 
proportions and thoroughly mixed dry. Approximately 2/3 the quantity of bitumen shall then 
be weighed into the mixer at the correct temperature. After addition the bituminous binder 
the mixing shall be continued till a homogeneous mix is produced. The required quantity of 
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sand at correct temperature shall be weighed into the mixture and the remaining quantity of 
bitumen added. 
Mixing shall be continued to produce homogeneous mix in which all the particles are 
uniformly coated. Finally the correct quantity of filler shall be added in a dry condition and 
thoroughly incorporated in the mix. As hot mix bituminous concrete must be spread, shaped 
and compacted while hot, it shall not be stored but used on the work immediately following 
the mixing operations. 

 
6.4.8 Formwork:  

Necessary formwork of a design approved by the Engineer-in-Charge shall be used to retain 
the asphaltic concrete in position at the sides to required lines, levels and gradients during 
the entire progress of work. 

 
6.4.9 Spreading:  

The asphaltic mix will be laid by a mechanical compactor and finisher, the final consolidation 
being by means of a power roller. Before wearing coarse mixture is laid a tack coat of 0.75 
Kg of bitumen per m2 shall be applied. 
 

6.4.10 Testing:  
The General Contractor shall have a well equipped testing laboratory with a competent 
approved laboratory staff. Daily tests shall be made by them on the asphalt mixes produced 
to ensure compliance with this specification and a copy of the test results shall be submitted 
to the Engineer-in-Charge for record. Tests shall include water absorption, stability, filler 
content, grading of aggregates, bitumen content, specific gravity, void content etc. The 
General Contractor shall give all facilities at all times to the Engineer-in-Charge or his 
representative to inspect the work of testing done by them. 

 
6.4.11 Testing of surface  

 
The completed surface when ready for acceptance shall be thoroughly compacted, smooth, 
true to line, grade, camber and free from irregularities. When tested by means of a straight 
edge of 3.0 m long laid on the finished surface parallel with the centre line of the road, the 
surface shall vary in no place more than 6.0 mm from the working edge. 
 

6.4.12 Maintenance: 
It will be binding on the General Contractor to maintain the road free of cost for a period of 
1 year from the date of completion of the work. The defects in the asphalt paving which the 
contractor may be called upon to rectify are of the following types: 

 
I.  Deformation of asphalt resulting in waves or ruts. 
II.  Cracking of the asphalt resulting in admission of the sub-grade and the deterioration 

of the asphalt adjoining the cracks provided that if such cracking results from 
defective foundations and General Contractor shall at their own cost carry out the 
necessary remedial work. 

III.  Unrevalling the asphalt resulting in the formation of pot holes. 
IV.  Polishing of the asphalt under traffic resulting in a surface which the vehicles are 

liable to skid. 
V.  Defects in area of asphalt under guarantee where they shall exceed the limits 

specified below be remedied immediately by the contractor. 
 

The limiting values of defects shall be the following: 
 
I.  Deformation, 25 mm in 3.0 metres. 
II.  Cracks, exceeding 1.5 m length or 3.0 mm in width. 
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III.  Unravelled patches exceeding 194 sq. cms. in area and or 13 mm in depth. 
IV.  Polishing to the extent greater than that of a sample to as a representative border 

line case by the General Contractor and the Engineer-in-Charge cut from the road, 
divided into two approximately equal portions and retained for reference by the 
Engineer-in-Charge and contractor. 

 
6.4.13 Permitting traffic:  

Traffic may be allowed on the road after a lapse of 24 to 48 hours after laying. 
 

7.0  HOT MIXED HOT LAID BITUMINOUS CONCRETE WEARING COURSE (SEAL 
COAT) 
 

7.1  Bituminous concrete shall consist of mixture of mineral aggregate, sand and filler, graded to 
fill the voids, mixed with bitumen binder to obtain the maximum stability and durability. It 
shall be spread and compacted on a prepared bituminous macadam base in conformity with 
lines, grades and cross section shown in the drawings. The aggregate shall be preheated 
to the temperature specified for the bitumen and the mixture shall be prepared and laid hot. 

7.2 Coarse Aggregate: 
The coarse aggregate brought by General Contractor shall be met with I.R.C. requirement, 
hard black trap, crushed in mechanical crushers and shall be clean, strong, tough, dense, 
close grained, angular but not flaky, and free from soft, decayed, weathered portion, coating 
of dust, dirt or other objectionable matter. Maximum size of the aggregate shall be suitable 
for the thickness of the seal coat (12mm./15mm. or as specified). 

 
The aggregate grading composition and characteristics of surface (wearing course mix) 
shall conform to standard code of practice. The mix shall satisfy the following requirements: 

 
Bitumen:  7.25 (+/-) 0.25% by weight of total mix. 
Voids of air in total mix:  2% by weight of mix and 4% by volume. 
Specific gravity  Not less than 2.3. 
Marshall stability:  453.6 kg (1000 lb.) minimum 
Flow :  1020. 
Water absorption:  0.50% 

 
7.3 Fine Aggregate:  

The fine aggregate shall be clean, natural, river bank or pit sand or quarry sand produced 
in a crushing plant and satisfying the requirement of the grading of aggregate for the 
bituminous concrete as stated above or as determined by the preliminary tests. 

 
7.4 Filler:  

The filler shall be dry and clean lime stone powder hydrated lime having calcium oxide 
content of not less than 60% both passing B.S. sieve No.8. or equivalent IS sieve; It shall 
be free from lumps and loosely bonded aggregation. When tested by laboratory sieves, 
100% shall pass through B.S. sieve No.14, 80% shall pass through B.S. sieve No.8. Fillers 
shall be added to the aggregate to give the above grading determined by preliminary tests. 

 
7.5 Bitumen: 

Bitumen shall be of 60/70 penetration or such other grade specified by the Engineer-in-
Charge and shall conform to I.S. 73 – latest edition. 

 
7.6 The tenderers shall indicate the exact grading, bitumen content, voids, specific gravity etc. 

which they propose to adopt for type to treatment offered by them. 
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7.7 Preparation of Base:  
Dirt, dust and other foreign materials if accumulated shall be cleared off leaving the surface 
entirely clean. The prepared surface shall be closed to traffic and so maintained fully clean 
till the seal coat is applied. 

 
7.8 Mixing and Laying Wearing Course:  

Grade 60/70 (or of specified grade) bitumen shall be heated to a temperature of 163 C to 
177 C (325 F to 350 F) in a boiler. The aggregate of the suitable approved grading or as 
decided by preliminary tests, shall be dried and heated in an aggregate drier to a 
temperature of 149 C to 177 C (300 F to 350 F) and fed into a twin shaft peddle type mixer 
at a temperature not less than 149 C (300 F).  
 
The bitumen, the aggregate and the filler shall be measured separately and accurately to 
the proportions in which they are to be mixed and mixed intimately till all the particles are 
completely coated with bitumen. The quantities of aggregate, bitumen and the filler shall be 
such as to obtain the percentage of each as specified above or decided after tests.  
 
Continues batching and mixing plant shall be used. Asphalt/bituminous mixing plant 
proposed to be used by the contractor for the preparation of asphalt/bituminous mixes, shall 
conform to all of the requirements of the job, which shall produce uniform mixtures of the 
required quality. 

 
7.9 The temperature of bituminous concrete when leaving the mixer shall not be less than 138 

C (280 F) and it shall not be less than 121 C (250 F) at the time of laying. 
 
7.10 The bituminous concrete shall be transported to the site of work in suitable tipping vehicles 

properly insulated and covered with canvas or other suitable materials to protect the mixture 
from weather conditions and to retain the heat. 

 
7.11 The mixture shall be spread with mechanical self powered spreader. The bituminous 

concrete shall be laid to the specified line, curve, grade and camber. Any irregularities shall 
be corrected immediately before rolling is started. Before laying the mixture, the faces of the 
joints shall be painted with a uniform coating of hot bitumen. The bituminous concrete shall 
be laid to such loose depth as to give a compacted layer of specified thickness as per item 
in the schedule of quantities. 

7.12 Compaction :  
The bituminous concrete layers shall then be allowed to cool sufficiently such that it does 
not spread under wheel load of 10/12 tonne power roller. The compaction shall be done by 
the roller till no wheel mark are left on the surface and no further compaction is possible. 
The road shall be opened to traffic on cooling of the concrete to the atmospheric temperature 
or after a lapse of 24 to 40 hr. after laying.  

 
8.0  GENERAL REQUIREMENTS FOR BITUMEN MACADAM, CONCRETE & SEAL COAT 
 
8.1  Testing:  

General Contractor shall engage a well equipped testing laboratory with a competent 
laboratory staff. Daily tests (not less than two specimen per day) shall be made by them on 
the bituminous mixture produced to ensure compliance with these specification and copy of 
the test results duly signed by the competent authority shall be submitted to Engineer-in-
Charge for record. Tests shall include water absorption, stability, filler content etc. 

 
8.2  The contractor shall give all facilities at all times to the Engineer-in-Charge or his 

representative to inspect the work or testing done by him. 
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8.3  Testing Surface  
The completed surface when ready for acceptance shall be thoroughly compacted, smooth, 
true to line, grade, camber and free from irregularities when tested by means of a straight 
edge of 3 m long, laid on the finished surface parallel with the centre line of the road, the 
surface shall in no place vary more than 6mm from the working edge. 

 
8.4  Mode of measurement: 
 
8.4.1 Measurement for bituminous macadam including filling in pot holes and depressions shall 

be paid by weight measured in metric tonne used on the job (or as specified in the schedule 
of quantities), completed satisfactorily, measured up to second place of decimal including 
preparing surface, applying tack coat, mixing, transportation and compacting by roller etc. 
complete as specified. 

 
8.4.2 Measurement for bituminous concrete and seal coat shall also be paid by weight as 

measured at site of work, irrespective of the thickness laid, in Metric tonne used on the job 
(or as specified in the schedule of quantities), compacted satisfactorily, measured up to 
second place of decimal including all the relevant items of work specified, complete. 
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1.00  SCOPE 
 
This specification covers the general requirements for sanitary and water supply installation work 
with all fittings and fixtures including ancillary works such as connections, manholes, inspection 
chambers etc. 
 
The scope of work covers supply and installation of the sanitary, water supply and drainage items 
of works in accordance with drawings and specification. 
 
2.00 GENERAL REQUIREMENTS 
 
2.01 The Contractor shall furnish all skilled and unskilled labour, plant, equipment, scaffolding all 

materials etc. required for complete executions of the work in accordance with the drawings 
and as described herein and / or as directed by the Engineer. 

 
2.02 All pipe lines, locations of fittings and fixtures etc. shall be as per the GFC drawings or as 

directed by the Engineer.  Correctness of lines, plumb, orientation, symmetry and levels 
shall be strictly ensured.  All items shall be fully secured against movement in both directions 
and must be so located as to allow easy maintenance. 

 
2.03 All pipe lines and fittings shall be leak proof. All connections shall be such as to prevent any 

splashing or emission of foul odour or gases. 
 
2.04 The installation shall also be in conformity with the bye laws and requirements of the local 

authority in so far as these become applicable to the installation.  This specification shall take 
precedence over the said regulations and standards, wherever this specification calls for a 
higher standard of materials and/or workmanship than those required by any of the above 
regulations and standards. The regulations shall govern and prevail if the drawings and 
specifications indicate details which violate the regulations, 

 
2.05 Contractor shall set out the drainage, soil, waste and water pipes lines and other fittings and 

fixtures in accordance with the GFC drawings and instructions of the Engineer. The Contractor 
shall be responsible for the correctness of the above and any inaccuracies are to be rectified 
by him at his own expense.  The Contractor will be responsible for taking levels of the site 
before setting out and putting them on record without extra charge. 

 
2.06 All works should conform to the description given for each item and in specification in addition 

to the bye-laws / requirements of the Municipal Corporation / Local Authorities within whose 
jurisdiction the work is required to be done. 

 
2.07 The drawings, specifications and schedule of quantities forming part of the contract are self 

explanatory and are complementary to one another. They together represent scope of works 
/ installation to be carried out. The Contractor shall provide the any other work or installation 
required if it is required to complete the work as a whole even if the same is not indicated in 
the GFC drawings, technical specifications or the schedule of quantities.  

 
2.08 Works shall comply with local regulations and unit rates shall include all costs: 
 

a. All sanitary installations, water supply and drainage work shall conform to the Local 
Municipal Bye-Laws and/or rules and regulations of Local Bodies and the work shall be 
inspected and passed by the various authorities having jurisdiction. 

 
 b.   The work shall be carried out through a licensed plumber. 
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c.  The rates quoted shall be for complete items as fixed in position and cover all cost of 

materials, labour, tools, supervision, cutting of holes, chases, etc. and also for providing 
fixing arrangements viz. clamps brackets, wooden blocks etc. The rate shall also include 
restoration to original condition of all damages to walls, floors, etc. during the process of 
fixing of sanitary installations, water supply and drainage to the entire satisfaction of the 
Engineer.  All debris of plumbers' excavation, demolition etc. shall be removed without any 
extra charge. The plumbing work or the other building work if affected by the PHE work 
shall be left thoroughly cleaned to the satisfaction of the Engineer. 

 
d.  All brackets shall be painted with one coat of approved primer and two coats of enamel of 

approved colour. All painting work shall be carried out to the entire satisfaction of the 
Engineer.  Additional coats of paint shall be applied to get uniform and matching finish 
without any extra cost if directed. 

 
      e.   All pipes shall be embedded in an approved manner in chases made in walls or floors in    

the interior of the building if required by the Engineer. The Contractor shall make necessary 
holes in the walls, etc. as required and restore them to the original condition. 

 
f.   All water   supply and sanitary fixtures, pipes and pipe fittings, traps, etc., which are to be 

embedded into the concrete or masonry work or other building work shall be placed in 
position and embedded or concealed at the time of casting concrete or erecting the 
brickwork. The locations of such fittings, alignment of pipe lines and traps etc., shall be 
marked suitably in case chasing or cutting of concrete, masonry, or other structural or 
construction work is unavoidable and the cutting, chasing or disturbing of the construction 
work shall proceed only after approval of the Engineer.     

 
g. All cutting, chasing and fixing work shall be completed before commencement of any    

plastering, tiling or finishing work. 
 

h. Unless otherwise specified, galvanized iron pipes and pipe fittings shall be of medium 
quality conforming to IS: 1239 and shall be tested if required by the Engineer. 

 
i.     The Contractor shall be responsible for the adequacy and efficiency of the entire 

plumbing system and if, in his opinion, he finds any serious objection to the system shown 
on the drawings, he shall intimate his objection or his suggestions to ensure adequacy and 
efficiency of the said system and notify the Engineer before proceeding with the work. 

 
j.   The works, during its progress and till final acceptance by the Engineer and handover, 

including raw materials delivered at site to be incorporated for use in the work by the 
Contractor, shall be under the care of and responsibility of the Contractor and at his risk. 
The Contractor at his expense shall immediately replace any loss or damage to such 
materials or work prior to final acceptance of the work by the Engineer. 

 
2.09 The Contractor shall strictly follow, at all stages of work, the stipulations contained in the Indian 

Standard Safety Code and the provisions of the safety rules as specified in the General 
Conditions of the Contract for ensuring safety of men and materials. 

 
2.10 Any approval, instructions, permission, checking, review, etc. whatsoever by the Engineer shall 

not relieve the Contractor of his responsibility and obligation regarding adequacy, correctness, 
completeness, safety, strength, workmanship etc. 
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3.00      CODES AND PRACTICES 
 
3.01 All standards, specifications, acts, and codes of practice referred to herein shall be the latest 

editions including all applicable official amendments and revisions. 
 
3.02 List of certain important Indian Standards, Acts and Codes applicable to this work is given 

below.  However, the applicable standards and codes shall be as per but not limited to the 
list given below: 

 
  Latest editions shall always be consulted. 
 
 IS : 458 Precast concrete pipes (with and without reinforcement).   
 IS : 771 Glazed fire clay sanitary appliances. 

IS : 772 General requirements for cast iron sanitary appliances. 
 IS : 775 Cast iron brackets and supports for wash basins and sinks. 

IS : 778 Copper alloy gate, globe and check valves for water works purposes.  
IS : 781 Cast copper alloy screw down bib taps and stop valves for water services 

 IS : 783 Code of practice for laying of concrete pipes.   
 IS : 1172    Code of basic requirements for water supply drainage and sanitation. 
 IS : 1200    Methods of measurement of building and civil Engineering works. 
  IS : 1230    Cast iron rainwater pipes and fittings. 
 IS : 1538   Cast iron fittings for pressure pipe for water gas and sewage. 
 IS : 1703   Copper alloy float valves for water supply fittings. 
 IS : 1726  Cast iron manhole covers and frames intended for use in drainage works. 
 IS : 1742    Code of practice for building drainage.   

IS : 2064   Code of Practice for selection, installation and maintenance of sanitary      
appliances. 

 IS : 2065  Code of practice for water supply in building. 
 IS : 2470   Code of practice for installation for septic tank. 

IS : 2527  Code of practice for fixing rain water gutters and down pipes for roof  
   drainage. 

 IS : 2548  Plastic seats and covers for water-closet    
 IS : 4111   Code of practice for ancillary structures in sewerage system 
 IS : 4127  Code of practice for laying of glazed stoneware pipes. 

IS : 4984  Specification for high density polyethylene pipes for potable water supplies, 
sewage and industrial effluents 

IS : 4985  Specification for uPVC pipes for conveying potable Water supply. This pipe 
can also be used for internal Concealed waste pipe for sizes 63mm dia and 
down Sizes  

 IS : 5219  Cast copper alloy  traps (Part - I) 
 IS : 5329  Code of practice for sanitary pipe work above ground for buildings. 
 IS : 5961  Specification for cast iron gratings for drainage purposes. 

IS : 13592  PVC SWR GRADE Type B pipes for soil, Waste and vent pipes 
IS : 13592  PVC SWR GRADE Type B pipes for soil, Waste and vent pipes 
ASTM D-1784 : Rigid poly vinyl chloride (PVC) compounds 
ASTM D-1785 : Poly vinyl chloride (PVC) plastic pipes, Sch 40& Sch 80 
ASTM D-2466 : Socket type Poly vinyl chloride (PVC) plastic pipe fittings, Sch 40 
ASTM D-2467 : Socket type Poly vinyl chloride (PVC) plastic pipe fittings, Sch 80 
ASTM D-2564 : Solvent cements for plastic pipes & fittings. 
ASTM D-2846: Chlorinated poly (vinyl chloride) CPVC plastic hot & cold water distribution 
systems. 
ASTM D-F493:Solvent cements for Chlorinated poly (vinyl chloride) CPVC plastic pipe & 
fittings. 
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ASTM D-F441 Chlorinated poly (vinyl chloride) CPVC plastic pipe Sch 40& Sch 80  
ASTM D-F438 Socket – Type Chlorinated polyvinyl chloride plastic pipe fittings. Schedule 
40 
ASTM D-F439 Socket – Type Chlorinated polyvinyl chloride plastic pipe fittings. Schedule 
80. 

 
4.00 MATERIALS 
 
4.01  Materials shall be of the best-approved quality available in the market and unless otherwise 

specified they shall conform to the respective Indian Standard Specification. 
 
Contractor shall submit samples of all materials and get them approved before placing order and the 
approved samples shall be deposited with the Engineer. 
 
The nearest size in FPS units shall be provided with prior approval of the Engineer in case of 
non-availability of materials in metric sizes. No additional payment or any deduction will be made for 
such substitution. 
 
The materials shall be tested in any approved Testing Laboratory and the Contractor shall produce 
the test certificate in original to the Engineer and entire charges for original as well as repeated tests 
shall be borne by the Contractor if directed. The Contractor shall arrange to test portions of the work 
at his own cost in order to prove their soundness and efficiency if directed by the Engineer. The 
Contractor shall pull down and redo the work at his own cost if any portion of works is found to be 
defective or unsound in the opinion of the Engineer even if tests have been conducted. Defective 
materials shall be immediately removed from the site. 
 
It shall be obligatory for the Contractor to furnish certificate, if demanded by Engineer, from 
manufacturer or the material supplier that the work has been carried out by using their material and 
installed/fixed as per their recommendations. 
 
4.02 Cement  
 
Cement shall comply in every respect with the requirements of the latest publication of IS: 8112-1989. 
Ordinary Portland cement Grade 43 shall be used unless otherwise specified. 
 
Cement shall be stored in weatherproof shed with raised wooden plank flooring to prevent 
deterioration by dampness or intrusion by foreign matter. 
 
4.03 Sand 
 
Sand shall be clean, free from salt, clay, loam, shells, vegetable matter and fit for use in the opinion 
of Engineer and shall conform to IS : 383 and IS : 2116.  If directed, the sand shall be washed. 
 
4.04 Coarse aggregate  
 
 Coarse aggregate shall conform to IS: 383. 
 
It shall be angular, tough, and sharp and well graded stone metal from approved source. It shall be 
clean and free from any foreign material. The aggregate shall be washed If directed. 
 
4.05 Bricks  
 
 Bricks shall conform to IS: 1077. 
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 Bricks shall be with a minimum compressive strength of 40 Kg/Sq.cm. 
 
Bricks shall be of chamber burnt best quality locally available and shall be well burnt, but not over 
burnt and shall be free from cracks, chips, flaws and stones. It shall not absorb water more than 20% 
of its own weight when dry. 
 
4.06 Cement mortar  
 
It shall be of proportion specified in the particular item in the Schedule of Quantities. Sand shall be 
measured in suitable measuring boxes and correct quantity of cement shall be added. The materials 
are to be mixed dry on a clean platform. Clean water is then added and mixed thoroughly. It shall be 
prepared in such quantity as can be readily used up. Mortar, which has partially set, shall under no 
circumstances be re-tempered by mixing with additional material or water. 
 
5.00 DRAINAGE (Internal & External) 
 
5.01 Trenches for Drains 
  
Alignment and gradients:  The pipes are to be laid to alignment gradients shown on the drawings 
but subject to such modifications, as shall be ordered by the Engineer from time to time to meet the 
requirements of the works.  No deviations from the lines, depths of cutting or gradients of pipeline 
shown in the plans and sections shall be permitted except by the expressed direction in writing of the 
Engineer. 
 
The minimum gradients of soil and drainage pipeline shall be as follows if not otherwise specified: 
 
  100 mm nominal dia                 ...                                1 in 35 
  150 mm nominal dia                 ...                                1 in 65 
  230 mm nominal dia                 ...                                1 in 120 
  300 mm nominal dia                 ...                                1 in 200 
 
Water Supply Pipeline 
 
Under no circumstances, shall drainage and soil pipes be allowed to come close to water supply 
pipelines. 
 
5.02 Excavation 
 
The trenches for the pipes shall be excavated to lines and levels as directed. The bed of the trench 
shall be truly and evenly dressed throughout from one change of grade to the next. 
 
The gradient is to be set out by means of boning rods. The trench shall be refilled by means of cement 
concrete of proportion 1: 4: 8 at the contractor's own expense and should the required depth exceed 
at any point. 
 
The bed of the trench, if in soft or made up earth, shall be well watered and rammed and the 
depression thus formed shall be made up with sand or other suitable materials as directed by the 
Engineer without any extra cost. 
 
If rock is met with, it shall be removed to 15 cm. below the level of the pipe and the trench refilled with 
concrete or sand or other suitable material as directed by the Engineer without any extra cost. 
 
The rates shall include keeping trenches dry either by bailing out or pumping water, timbering and 
shoring of sides of excavation if required and as directed by the Engineer. 
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The trench width shall be nominal diameter of the pipe plus 38 cm. (15") but it shall not be less than 
53 cm. (21"). 
 
Excavated material shall be stacked sufficiently away from the edge of the trench and the side of 
the spoil bank shall not be allowed to become such as to endanger the stability of the excavation.  
Spoil may be carried away and used for filling the trench behind the work. 
 
5.03 Protection of Existing Services  
 
All pipes, water mains, cables etc. met with in the course of excavation shall be carefully protected 
and supported. 
 
5.04 Refilling: 
 
Refilling in trenches for pipes shall be commenced as soon as the joints are tested and approved. 
The refilling on the top and around the pipes shall be done with great care and in such a manner as 
to obtain the greatest amount of compactness and solidity possible. For this purpose the selected 
excavated earth shall be laid in regular layers of 15 cm. watered and each layer rammed.  Utmost 
care shall be taken in doing this, so that no damage shall be caused to the pipeline and other 
permanent works. 
  
All surplus earth shall be disposed off as directed by the Engineer. 
 
5.05 Concreting  
 
All pipes at shallow road crossings and made up ground shall be laid on a bed of 150mm thick 1:4:8 
concrete (one part of cement, four parts of sand and eight parts of 40 mm and down gauge stone 
metal) and properly consolidated. The pipes shall be encased with 1:3:6 cement concrete using 25 
mm and down gauge stone metal.  Concrete shall be laid to the full width of the trench and also in 
haunches as per the standard drawings. 
 
5.06 Laying 
 
The pipe shall carefully be laid to the levels and gradients shown on the drawings with “socket up” 
the gradient. 
 
Each separated pipe shall be individually set for line, level, plumb etc.  Where lengths of sewer or 
drain pipes are laid in trench, properly painted sight-rails shall be fixed across the trench at a height, 
equal to length of the boning rod to be used, above the required invert level of the drain or sewer 
at the point where the sight is fixed.   
 
 
5.07 Jointing 
 
Jointing of laid pipes shall be so carried out immediately as to avoid any movement or strain to the 
joints already made. If any joint is suspected to be damaged it shall be opened out and redone. 
 
All joints between pipes, pipes and fittings and manholes shall be gastight when above ground and 
watertight when underground.  Method of jointing shall be as per instruction of the pipe and fittings 
manufacturer and as approved by the Engineer.  However, in the absence of any instruction 
available from the manufacturer, methods as detailed hereunder shall be used. 
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5.08 Spun yarn soaked in thick cement slurry shall be passed round the joint and inserted into it by 
means of a caulking tool. More skins of yarn shall be added and caulked tightly so as to fill more than 
1/4th of the total depth of the socket.  The remainder of the socket in the joint shall be carefully filled 
with a stiff cement mortar of 1:1 (One part of cement and one part of sand) proportion by hand.  When 
the joint is completely filled with tightly caulked mortar, a fillet shall be formed round the joint with a 
trowel, forming an angle of 45o with the barrel of the pipe.  The newly laid joints shall be protected 
until set from sun and rain and shall be covered with damp sack or other suitable materials. 
 
5.09 Curing  
 
      The joints shall be cured at least for seven days. 
 
5.10 Testing  
 
All lengths and joints shall be fully tested for water tightness by means of water pressure maintained 
for not less than 30 minutes. Testing shall be carried out from manhole to manhole.  All pipes shall 
be subjected to a test pressure at least 2.0M head of water at the highest point of the section under 
test.  Any joint found leaking or sweating shall be remade and section re-tested at Contractor’s own 
cost. 
 
5.11 Support and Protection to Pipelines 
 
All drainage and sewer pipes shall be laid with socket leading uphill. Preferably the pipes shall rest 
on solid and even foundations for the full length of the barrel. However, the pipe manufacturer’s 
instructions as approved by the Engineer shall be followed in the matter of support and jointing.   
 
Anchoring of pipes where necessary shall be achieved by suitable concrete encasing designed for 
the expected thrust. 
 
5.12 Entry into Structures 
 
For entry of the pipelines into any building or structures suitable conduits under the structures or 
sleeves shall be used.  The conduits and sleeves shall be such as to allow easy repairs and 
replacement of the pipes.  When openings or chases are required to be made in the structure for 
entry of pipe-lines, locations and sizes shall be marked and checked by the Engineer.  After laying 
of the pipeline the openings and chases shall be made good. 
 
5.13 Ducts 
 
Where soil, waste and ventilating pipes, rain ware pipes are accommodated in ducts, access to 
cleaning eyes shall be provided.  Connection to drain shall be through a gully with sealed cover to 
guard against increase of sewer gas, vermin or back flow. 
 
5.14 Traps and Ventilating Pipes 
 
Pipes for carrying off the waste from water closets and waste water and overflow from baths, wash 
basins, sinks to drains shall be trapped immediately beneath such fixtures.  Traps shall have 
minimum water seal of 50 mm and shall be ventilated whenever such ventilation is necessary to 
maintain water seal of the trap. 
 
Ventilating pipes shall be carried up vertically from the drain to a height of at least 800 mm above 
the outer covering of the roof of the building or as shown on drawings.  All vertical ventilation, anti-
siphon and similar pipe shall be covered on top with a cowl.   
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B. HUME PIPE FOR DRAINAGE 
  
5.15  Pipes  
 
Shall be reinforced and conform to relevant I. S. Specification. They shall be new and perfectly sound, 
free from cracks, cylindrical, straight and of specified nominal diameter. Each pipe shall have one 
collar. 
 
5.16 Jointing 
 
Socket and spigot pipes shall be joined by lead joints.  The spigot shall be centered in the socket 
of the next pipe by tightly caulking in sufficient turns of tarred gasket or hemp yarn to have unfilled 
half the depth of socket.  When the gasket or hemp yard has been caulked tightly, a jointing ring 
shall be placed round the barrel and tightened against the face of the socket to prevent airlock.  
 
Molten lead shall then be poured in to fill the remainder of the socket and caulked with suitable tools 
right round the joint to make up for shrinkage of the molten metal on cooling and shall be finished 
3 mm behind the socket face. 
 
In special cases if flanged joints are accepted by the Engineer, the joints shall be made leak proof 
by inserting approved type of rubber or other gasket no less than 1.5 mm thick.  The bolts shall be 
secured in stages to avoid uneven strain.  Damaged gasket shall be replaced. 
 
6.00 Manholes and Inspection Chambers 
 
6.01 The maximum distance between manholes shall be 30 metres unless specially permitted 
otherwise.  In addition, at every change of alignment/gradient or diameter there shall be a manhole 
for inspection chamber.  The distance between manhole or inspection chamber and gully chamber 
shall not exceed 6 metres unless desired otherwise.  Manhole shall be constructed so as to be 
watertight under test.  The benching at the sides shall be carried out in such a manner as to provide 
no lodgement for any splashing in case of accidental flashing of the chamber.  The chamber or 
drain at the bottom of chamber shall be plastered with 1:3 cement, sand mortar and finished smooth 
to the grade.  The channels and drains shall be shaped and laid to provide smooth flow. 
  
 
Connection to existing sewer lines shall be through a manhole. 
 
Manholes shall be provided with standard covers, usually FRP or as desired by the Engineer.  The 
covers shall be close fitting so as to prevent gases come out. 
 
6.02 Size of manholes  
      
 The size specified in the Schedule of Quantities shall be internal size of the manhole. 
 
      The work shall be done strictly as per standard drawing and following specifications. 
 
 
 
 
6.03 Bed concrete  
 
Shall be in 1: 4: 8 cement concrete 150 mm thick for inspection chambers, 230 mm for depths up to 
2.1 meters and 300 mm for greater depths in case of manhole. 
 



 

256  
 
 

6.04 Brickwork  
       
Shall be with locally available best quality chamber burnt bricks in 1: 4 cement mortar or as specified. 
 
6.05 Plaster  
       
Inside of the walls shall be plastered with 12 mm. thick cement plaster 1: 3 and finished with a floating 
coat of neat cement. 
 
In wet grounds, 20 mm thick plaster of the above specification shall be done on the exterior surface 
of the walls also and this plaster shall be waterproofed with the addition of approved waterproofing 
compound as per manufacturer's specification. 
 
6.06 Pointing  
       
In dry ground, pointing shall be done in 1: 2 cement mortar to the outside surface. 
 
6.07 Benching  
       
Channels and benching shall be done in cement concrete 1: 2: 4 rendered smooth with neat cement. 
 
  The following size of channels for the bench shall be adopted. 
 

Size of drain Depth at the centre Depth at sides at walls 
in cm. in inches in cm. in inches in cm. in inches 

10 4 15 6 25 10 
15 6 20 8 30 12 
23 9 28 11 38 15 
30 12 35 14 45 18 
38 15 43 17 53 21 
45 18 50 20 61 24 

 
6.08 Foot rests  
 
Polypropylene foot rests / steps shall be embedded in masonry, whenever the depth of the manhole 
/ chamber is more than 1.2 metres as shown in the drawing.  They shall be fixed 30 cm. apart and 
projecting 11 cm. from the wall.  
 
6.09 Manhole Covers  
      
Manhole covers shall be of tough homogeneous FRP of heavy/medium/light type as specified. The 
sizes specified are the clear internal dimensions. Cover placed on the frame shall be air tight.   
 
7.00 SANITARY INSTALLATION & FIXTURES: 
 
7.01 All fixtures and fittings shall be of approved quality and type manufactured by well-known 
manufacturers.  All items brought to the site must bear identification mark of the type and 
manufacturer.  Procurements shall be made well in advance and got inspected and approved 
immediately by the Engineer.  All fixtures shall be adequately protected covering and plugging till 
handed over. 
 
All fittings, gratings, fasteners, unless specified otherwise, shall be chromium plated. 
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All fixtures shall be fixed in a neat workman like manner true to line and as recommended by the 
manufacturer or shown on the drawings.  Care shall be taken to fix all fixtures, brackets and 
accessories by proper wooden cleats, raw plugs, bolt and nuts as each fixture will warrant with the 
correct site of screws, nuts or bolts. 
 
Care shall be taken in fixing all approved chromium plated fixtures and accessories so as not to leave 
any tool marks or damages.  All such fixtures shall be tightened with fixed spanners.  Use of pipe 
wrenches with toothed jaws shall not be allowed. 
 
All fixtures shall be thoroughly tested after connecting up the drainage and water supply system.  All 
fixtures shall be thoroughly finished and any leakage in piping, valves and waste fittings corrected to 
the entire satisfaction of the Engineer. 
 
Upon completion of the work, remove all labels, stickers, plasters etc. from the fixtures and clean all 
fixtures with soap and water so as to present a neat and clean toilet. 
 
7.02 Water closet  
 
 i) Indian type W. C. pans  
  
The W. C. pan shall be of white vitreous china, of specified size and pattern. Pan shall be of approved 
quality and shall bear the mark of the firm manufacturing it.  
 
 ii) Orissa type pans  
 
      Shall be from an approved manufacturer and trapped as specified above. 
    
Fixing  
 
Pan shall be fixed securely with a cushioning bed in an approved manner taking care that the cushion 
is uniform and even, without having any hollows between pan and the concrete. The joint between 
the pan and the trap shall be made with cement mortar 1: 1 and shall be leakproof. 
 
Each closet shall be provided with the following accessories and the rate shall be all-inclusive 
 
a. Necessary length of 10 cm. H. C. I. pipe or lead pipe connecting the pan and plug bend. (The 
plug bend/tee connection to vertical stack shall be paid under appropriate item). 
 
b. Wherever anti-syphonage pipe connections are required necessary length of lead pipe 62.5 mm. 
dia. shall be provided. 
 
c. Necessary length of porcelain or lead or C.I. connecting pipe 10 cm. dia. (plug bend/tee connection 
to vertical stack shall be paid under appropriate item.) 
   
Painting  
 
All fittings and fixtures shall be painted with two coats of enamel paint over a coat of primer. 
 
 iii) European Type W.C. 
 
The Closet shall be of white Vitreous China readily flushed, of "cascade model wall mounted 
European type with close coupled flushing cistern" and shall be of best quality manufactured by an 
approved firm, and fixed to the floor by approved means.  It shall have 100 mm dia. porcelain 'P' or 
'S' trap with effective seal. 
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Each closet shall be provided with the following accessories and the rate shall be all inclusive 
 
a.   Seat  
    
Matching colour plastic seat of approved quality and seat cover with rubber buffers fixed to the pan 
with C.P. brass bar hinge. 
 
7.03 Cistern/ Flush valve  
 
Flush valve having 32/ 40mm dia inlet or dual purpose flushing tank with 3 or 6liters/ flush capacity of 
white vitreous china cistern of best quality manufactured by an approved firm with C.P. flush handle 
and C.P. overflow pipe of length as per Municipal requirement or as per Engineer's drawing with 
mosquito-proof bronze cap etc. complete unit including enameled or C.P. flush pipe and bend. 
 
Necessary length of lead water inlet pipe and 12 mm dia. C.P. brass stopcock. 
 
Necessary length of lead or C.I. connecting pipes 10 cm dia. (Plug bends / tee connection to vertical 
stack shall be paid under appropriate item). 
 
Wherever anti-syphonage pipe connections are required, necessary length of lead pipe 6.25 cm. dia. 
shall be provided. 
 
Painting 
 
All fittings and fixtures shall be painted with two coats of enamel paint over a coat of primer. 
 
 
7.04 Urinals 
 
 i) Lipped Urinals  
 
Shall be magnum urinal with automatic sensor or flat back or angle urinal of specified dimensions and 
shall be of white Vitreous china from an approved manufacturer. 
 
They shall be screwed to the wall with coach screws of chromium plated brass on dowel shaped 
wooden plugs built into the walls or fixed as per manufacturer's specification.  Each basin should have 
an outlet with C. P brass hinged grating connected to 40 mm diameter waste pipe through a C.P. 
bottle trap. When a range of urinals are provided only a straight length of 40 mm diameter  
 
Waste pipe and white glazed half round channel with tread platform finished with white glazed tiles 
complete as per Engineer's drawings shall be provided.  All joints shall be in plumber’s wiped solder 
joint with necessary C.P. brass sockets and thimble etc. 
 
 ii) Stall wall type urinals 
 
     Shall be white vitreous china of approved design and manufacturer. 
      
They shall be fixed to the wall as per manufacturer's specification. Each urinal should have an outlet 
with C.P. brass hinged grating connected to 40 mm diameter waste pipe through a C.P. brass bottle 
trap.  All joints shall be in plumber’s wiped solder joint with necessary C.P. brass sockets and thimble 
etc. 
 
7.05 Flushing Cistern 
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These shall be automatic/ manually operated flushing cisterns of vitreous china or as specified in the 
Schedule of Quantities complete with valve less siphon fittings.  Cistern shall be supported on 
brackets of standard pattern and fixed to wooden dowel plugs embedded in the wall with C.P. brass 
screws. 
 
7.06 Angle valve  
       
The cistern shall be fed with 15 mm. (1/2") C. P. brass inlet tube angle valve of approved make with 
necessary length of lead inlet pipe complete with C. P. brass unions unless otherwise specified in the 
Schedule of Quantities. 
 
The main and distribution pipefittings and clamps shall be of C. P. brass unless otherwise specified 
in the Schedule of Quantities. Distribution pipes shall feed the urinals with C. P. brass spreaders of 
approved make. 
   
Painting  
    
 All brackets etc. shall be painted with two coats of enamel paint over a coat of primer. 
 
7.07 Lavatory Basin 
 
Wash basin 
 
They shall be of white vitreous china of best quality manufactured by an approved firm and size as 
specified in the schedule of quantities.  They shall be supported on a pair of CI brackets of approved 
design. 
 
Fittings  
 
Each lavatory basin shall be provided with a single cold water C.P. brass pillar tap of approved design 
and make, C. P. brass waste, C. P. brass chain and rubber plug, C. P. brass bottle trap of approved 
quality and design, with C. P. brass stop cock and water inlet pipe of standard length complete. 
 
Waste pipe  
 
Waste pipe beyond bottle trap shall be measured and paid separately under appropriate item. 
 
Painting  
  
All brackets, pipes etc. shall be painted with two coats of enamel paint over a coat of primer. 
 
7.08 Sinks  
  
They shall be of stainless steel sink with drain board of best quality and sizes as per the schedule of 
quantities.  They shall be supported on necessary brackets. 
 
Fittings   
  
Each sink shall be provided with 40 mm. (1.5") C. P. brass waste of approved pattern with C. P. brass 
chain and 40 mm. rubber plug and 40 mm. dia. C. P. brass trap and union which shall be connected 
to 40 mm. diameter waste pipe. 
 
Waste pipe beyond the trap shall be measured separately and paid under appropriate item. 
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Where specified, sinks shall be provided with puff pipe with a brass-perforated screw cap. 
  
Painting   
 
All fittings, brackets and pipes shall be painted with two coats of enamel paint over a coat of primer. 
 
7.09 Drain board   
       
Drain board of type and size as specified in the Schedule of Quantities shall be provided. These shall 
be fixed on strong brackets of approved design and where necessary provided with hinges. Brackets 
shall be painted with two coats of enamel paint over a coat of primer. 
 
8.00 TOILET REQUISITES 
 
8.01 Mirrors  
 
Mirrors shall be of the best quality, specified size, approved design and make. It shall be mounted on 
asbestos sheet backing and shall be fixed in position by means of four C. P. brass screws and cup 
washers over rubber washers on wooden plugs firmly embedded in the wall. Alternative method for 
fixing could be by using brass clamps with C. P. brass screws. A suitable T. W. cover of approved 
design shall be fixed all round as directed. 
 
8.02 Glass shelf  
  
The shelf shall be of glass of approved quality and thickness with edges rounded off. The size of the 
shelf shall be as specified and shall rest on C. P. brass brackets which shall be fixed with C. P. brass 
screws to wooden plugs, firmly embedded in the wall. The shelf shall have C. P. brass guard rail all 
round. 
 
8.03 Towel rail  
 
Towel rail shall be of C. P. brass with two C. P. brass brackets. The size of the rail shall be as 
specified. The bracket shall be fixed by means of C. P. brass screws to wooden cleats firmly 
embedded in the wall. Where specified, anodized aluminum towel rails may be used of approved 
quality and design. 
 
8.04 Toilet paper holder  
 
Toilet paper holder shall be of Jaquar or equal approved make exposed type to be fixed over wall 
dado. 
 
8.05 Floor sump/ Traps  
  
The floor sump/ trap shall be have fabricated in PVC self-cleaning and deep water seal type with a 
50 mm water seal.  It shall have an outlet ranging from 75mm to 110 mm dia. With grating at top.  
These shall be fixed in concrete to the required level and position. 
 
8.06  Shower  
  
 These shall be of CP finish swivel type as specified. 
 
8.07 Towel Ring, Soap Tray, Cloth Stand etc. 
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These shall be of CP/ anodized aluminium as described in the schedule and as per the displayed 
sample.  These shall be fixed by means of CP brass screws to wooden cleats, firmly embedded in 
the wall. 
8.08 Liquid Soap Dispenser 
  
It shall be round and easily revolving with removable threaded nozzle.  The body, bracket for wall 
mounting and screws shall be chromium plated. 
 
9.00 WATER HEATERS 
  
These shall be of Venus / Racold make.  The type and capacity will be as per schedule of quantities.  
They shall be mounted on the wall with necessary bolts of approved make.  They shall have 8 mm 
PVC inlet pipe, 12 mm lead pipe outlet, and 15 mm non-return valve. 
 
10.00 Waste and Vent Pipes and Fittings 
 
10.01 Laying  
 
The pipes shall be laid as described in the Schedule of Quantities and as shown on the Engineer's 
drawings. 
 
uPVC Soil, Waste Vent and rain water pipe system: 
 
PVC pipe of SWR grade TYPE B pipes conforming to IS 13592 shall be used for soil, waste, vent and 
rainwater pipe system. The fittings shall conform to relate IS and Joints will be pasted or ring seal 
type. 
 
 
10.02 Fixing  
 
The pipes and fittings shall be fixed to walls by using proper holder-bat clamps, if directed. The pipes 
shall be fixed perfectly vertical or in approved alignment. The spigot end shall abut the shoulder of 
the socket and shall leave no annular space in between. All soil and waste water pipes shall be carried 
up above the roof parapet wall and shall have Vent cowl. 
 
Connection between main pipe and the branch pipes shall be made by using appropriate branches 
and bends invariably with access doors for cleaning. 
 
10.03 Testing  
       
All PVC soil, waste, vent and rain water pipes and fittings including joints shall be tested by smoke 
test as recommended by ISI and left in working order after completion.  The acceptance criteria shall 
be as laid down therein. 
 
 
 
 
10.04 Nahani or floor traps  
 
The traps shall be of self-cleaning design deep seal type with a minimum seal of 5 cm. (2"). If directed, 
25 mm. puff pipe shall be provided. The other specifications for these shall be the same as those for 
C. I. soil, waste and vent pipes and fittings. The nahani trap shall be back inlet type. 
 
10.05 Painting  
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All exposed C. I. pipes and fittings shall be painted to match the colour of the surroundings with two 
coats of flat/enamel paint over a coat of approved primer. If directed, additional coats shall be given 
at no extra cost. 
 
10.06 WATER SUPPLY  
 
A. INTERNAL WATER SUPPLY  
 
11.00 CPVC Pipes as per ASTM D 2846 – SDR 11 only with fittings as per ASTM F 438 for pipes 
up to 50 mm.  
 
For pipes above 65 mm and above pipes shall be ASTM F 441 Schedule 80 and fittings as per ASTM 
F 439. 
   
The CPVC SDR 13.5 and SDR 11 pipes shall be used for cold and hot water supply respectively. 
 
11.01 ASTM PVC pipes and fittings: 
 
Pipes conforming to ASTM D 1785 poly vinyl chloride (PVC) plastic pipes sch’80 and fitting 
conforming to ASTM D 2467 sch’80 
 
Brass female threaded fitting should be used for connecting C.P. Bathroom fittings like Angle 
stopcock, health faucet bibcock, etc.,  
 
Laying and fixing: 
 
CUTTING: 
 
In order to make a proper and neat joint, measure that the pipe and fitting length accurately and 
make a small mark. Ensure that the pipe and fittings are size compatible. You can easily cut with a 
wheel Type plastic pipe cutter or hacksaw blade. Cutting tubing as squarely as possible provides 
optimal bonding area with in a joint. 
 
DEBURRING / BEVELING: 
 
Burss and filings can prevent proper contact between tube and fitting during assembly and should 
be removed from the outside and inside of the pipe. A pocketknife or files are suitable for this 
purpose. A slight bevel on the end of the tubing will ease entry of the tubing into the fitting socket. 
 
FITTING PREPARATION: 
 
Using a clean, dry rag, wipe dirt and moisture from the fitting sockets and tubing end. The tubing 
should make contact with the socket wall 1/3 to 2/3 of the way into the fitting socket. 
 
 
 
SOLVENT CEMENT APPLICATION: 
 
Use only CPVC cement or an all – purpose cement conforming to ASTM – 493 or joint failure may 
result. When making a joint, apply a heavy, even coat of cement to the pipe end. Use the same 
applicator without additional cement to apply a thin coat inside the fitting socket. Too much cement 
can cause clogged waterways. 
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ASSEMBLY: 
 
Immediately insert the tubing into the fitting socket, rotate the tube ¼ to ½ turn while inserting. This 
motion ensures and distribution of cement within the joint. Properly align the fittings. Hold the 
assembly for approximately 10 seconds, allowing the joint to set-up. 
 
SET AND CURE TIMES: 
 
Solvent cement set and cure times are a function of pipe size, temperature and relative humidity. 
Curing time is shorter for drier environments smaller sizes and higher temperatures. It requires 10 
to 20 minutes for perfect joint. 
 
12.00 Testing  
  
Before any pipes are concealed or covered in false ceiling, they shall be tested to a hydrostatic 
pressure of 10 Kg/cm or 1.5 times maximum working pressure whichever is higher.  Pressure shall 
be maintained for at least two hours without appreciable drop in pressure.  In addition to the sectional 
testing of water supply pipes, the contractor shall test the entire installation to the entire, satisfaction 
of the Engineer. 
 
All CPVC SDR 13.5 & SDR 11 pipes or any other pipes and fittings shall be tested in an approved 
manner while unloading at the site. All leaky materials, joints must be made leak proof by tightening 
or redoing at contractor's expenses. 
 
13.00  BUTTERFLY AND BALL VALVES: 
 
13.01 Ball valves: - The valve shall be brass body with specified size and shall be of approved 
quality. 
 
The valves shall work easily and smoothly under all conditions and shall be watertight when closed 
under the working pressure as stipulated in the relevant I. S. codes. 
 
The diameter of the water way, when the valve is fully opened shall not be less than the diameter of 
the pipe. 
 
13.02 Butterfly Valves  
  
 Valves above 50 mm dia. shall be butter fly valves. 
 Butterfly valves shall conform to the following specification: 
 
 Body           :    High duty cast iron to IS 210 FG 220 and BS 1452 Gr 220 
 
 Seating       :    Molded in situ resilient lining of black nitrile rubber. 
 
            Disk       :    Nylon   coated   S.G   iron   to IS 1865/SG 400/12 and BS 2729 Gr.470/12. 
 
Shaft:  The   shafts   are   made   of stainless steel AISI 431. Only flanged and valves to be used with 
flanges drilled to BS 10   Table F. Valves shall be capable of being locked in open position.  Hand 
wheel shall be with flow control lever unit for smooth opening and closing of the valve.  Key rods with 
MS coated extended spindles to be provided whenever the valves are not  
Approachable from the ground surface. 
 
14.00 APPURTENANCES  
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The other appurtenances of the pipe line are mentioned below: 
 
14.01 Air valves:- These are placed at every summit in the pipe line to permit the escape of air 
when the main is filled, and afterwards air if any is carried into the main (they are also placed on long 
stretches of nearly level main). 
 
14.02 Scour valves: - These are placed at the bottom of all depressions for emptying the main or 
letting out sediment. 
 
14.03 Reflux valves :- These are fixed on the ascending parts of the main which open in the 
direction of flow, but automatically close if a burst occurs and the water flows back. They diminish the 
damage done by the escape of water at a burst. 
 
17.00 SEWAGE DISPOSAL 
 
Sullage and sewage produced from this complex shall be conveyed through a common inspection 
chambers at appropriate locations. After this, the collected sewage will be treated by providing 
suitable sewage treatment plant within the premises. Then the treated effluent will be stored and 
re-used for flushing and gardening purposes. 
 
18.00 TESTING AND ACCEPTANCE 
 
18.01 Inspection before Installation 
 
All pipes, fittings and fixtures shall be inspected before delivery at the site to see whether they 
conform to accepted standards.  The pipes shall again be inspected on site before laying by 
sounding to disclose cracks.  All defective items shall be clearly marked and forthwith removed from 
the site.  
 
18.02 Testing of Pipelines for Drainage and Sanitation 
 
Comprehensive test of all pipe lines shall be made by simulating conditions of use.  The method of 
actual tests shall be decided by the Engineer.  All test data shall be recorded and submitted to the 
Engineer for review and instruction.  The Engineer’s discretion regarding tolerance shall be final. 
 
General guidance for the tests are given below: 
 

(a) Smoke Tests 
 
All soil pipes, waste pipes and vent pipes and all other pipes when above ground shall be approved 
gastight by a smoke test connected under a pressure of 25 mm of water and maintained for 15 
minutes after all trap seals have been filled with water.  The smoke is produced by burning oily 
waste or tar paper or similar material in the combustion chamber of a smoke machine.  Chemical 
smokes are not satisfactory. 
 
 
 

(b) Water Test for pipes other than Cast Iron 
 
Glazed ware pipes shall be subjected to a test pressure of at least 1.5 m head of water at the 
highest point of the section under test.  The tolerance figure of two litres per centimeter of diameter 
per kilometer be allowed during a period of 10 (ten) minutes.  The test shall be carried out by suitably 
plugging the low end of the drain and the ends of connections, if any, filling the system with water.  
A knuckle bend shall be temporarily jointed in at the top and a sufficient length of the vertical pipe 
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jointed to it so to provide the required test head or the top may be plugged with connection to a 
hose ending in a funnel which could be raised or lowered till the required head is obtained and fixed 
suitable for observation. 
 
Subsidence of test water may be due to one or more of the following causes: 
 
(i) Absorption by pipes and joints 
 
 (ii) Sweating of pipes or joints    
 
(iii) Leakage at joints or from defective pipes 
 
(iv) Trapped air 
  
Allowance shall be made for (i) by adding water until absorption has ceased and after which the 
proper tests should commence.  Any leakage and the defective part of the work shall be cut out 
and made good. 
 
     (c) For Straightness 
 
(I) By inserting at the high end of the sewer or drain a smooth ball of a diameter 13 mm less 

than the pipe bore.  In the absence of obstruction, such as yarn or mortar projecting through 
the joints, the ball will roll down the invert of the pipe and emerge at the lower end; and 

 
 (ii) By means of mirror at one end of the line and lamp at the other.  If the pipeline is straight, 

the full circle of light may be observed.  The mirror will also indicate obstruction in the barrel 
if the pipeline is not straight. 

 
18.03 Testing of Water Mains after Laying 
 
After laying and jointing, the main shall be slowly and carefully charged with water, so that all air is 
expelled from the main, by providing 25 mm inlet with a stop-cock, allowed to stand full of water for 
a few days if time permits, and then tested under pressure.  The test pressure shall be 5 kg/cm² or 
double the maximum working pressure, whichever is greater.  The pressure shall be applied by 
means of a manually operated test pump, or in the case of long mains or mains of a large diameter, 
by a power-driven test pump provided that the pump is not left unattended.  In either case, due 
precaution shall be taken to ensure that the required test pressure is not exceeded.  Pressure 
gauges shall be accurate and shall be preferably have been recalibrated before the test.  The pump 
having been stopped the test pressure shall maintain itself without measurable loss for at least five 
minutes.  The end of the main shall be closed by fitting a watertight expanding plug and plug shall 
be secured by struts to resist the end thrust of the water pressure in the mains. 
 
 
18.04 Testing of Service Pipes and Fittings 
 
The service pipes shall be slowly and carefully charged with water allowing all air to escape avoiding 
all shock or water hammer. 
 
18.05 Fixtures Etc. 
 
All fixtures and fittings shall be connected by water tight joints.  No dripping shall be accepted. 
 
18.06     Manuals 
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3 copies of manuals shall be submitted duly indexed with complete technical data sheet of each 
piece of equipment installed.  The manuals shall be well bound and shall contain the following: 
 
i. Table of Contents. 
ii. Design data / standards. 
iii. ‘As built’ drawings. 
iv. Manufacturer’s catalogues, installation and maintenance brochure. 
v. Spare parts list.              
 
19.00 MODE OF MEASUREMENT  
 
1.   Unless otherwise stated, all pipes shall be measured net, length as laid or fixed and measured 

linear over all fittings, such as bends, junctions, etc. and given in running metres. The length 
shall be taken along the center line of the pipes and fittings. 

 
2.   Length of fittings viz., taps, valves, traps, etc. which are paid under appropriate items shall not 

be re-measured under linear measurements as enumerated above. 
 
3.   Soil, waste and vent pipes shall be measured along the center line of the stack including the 

connecting bends/tees to W. C. Pan, Nahani trap, etc. and shall be paid as enumerated above. 
 
4.   W. C. pans, Lavatory basins, Sinks, Drain boards, Urinals, Mirrors, Glass shelf, Toilet paper 

holder shall be measured by number and shall include all accessories as enumerated in 
detailed specifications under each item. 

 
5.   Unless otherwise specified, all types of taps, valves, etc. shall be measured by number and 

paid separately. 
 
6.  Manholes, Inspection Chambers, Gulley traps, etc. shall be constructed according to detailed 

specifications, and measured by number and paid separately. The depth of manhole shall 
mean the vertical distance from the top of the manhole cover to the outgoing invert of the main 
drain channel. 

 
7.  Water meter shall include ‘Y’ strainer and other appurtenances required by the Local bodies 

and shall include Brick Masonry Chamber etc. as per detailed specification and item shall be 
measured by number and paid for accordingly. 

 
 

ANNEXURE TO BILL OF QUANTITIES FOR THE WORKS RELATED 
TO WATER SUPPLY AND SANITARY ENGINEERING 

 
BIDDERS WILL NOTE THE FOLLOWING BEFORE OFFERING THEIR RATES.  
 
GENERAL NOTES TO CONTRACTOR: 
 
1. All glazed Sanitarywares, Chromium plated bathroom fittings, Pipes and pipe fittings, Valves, 

pumps etc., shall be as specified in the bill of quantity. 
 

2. Transportation of materials, lead, lift, for fixing in position, fixing materials like brackets / rag 
bolts, screw nails, wooden plugs or any other like materials for proper as well satisfactory 
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completion, labour charges to fix in position, making holes or cutting in masonry or concrete 
surfaces, restoring the damaged portions using materials like river sand, cement, stone chips, 
steel rods, shuttering materials, curing the works, carting away the broken materials from 
respective site of operations, conveying by head load or any other means, to ground floor, stack 
neatly at appropriate places - such items of work should be included in the rates offered by 
Contractors, in addition to basic prices of all materials with taxes, duties & levies. 
 

3. The Contractors should make his own arrangement to bring testing equipments, any other 
materials for temporary fixing/ removing, conducting tests required at their cost and should 
include for these in their rates against each item of work. 
 

4. Incase of non-availability of material with specification mentioned in schedule of quantities, the 
Contractor shall obtain approval from Architects to use material with alternative specification. 
This is subject to satisfaction of Architect & client. 
 

5. The Contractor will take care to procure samples of materials as stated in schedule of quantities. 
After obtaining approval from Architects & clients Contractor to arrange for required materials 
as per approved samples. Approved sample of materials are to be retained at site by the 
Contractor and can be taken off after completion of works or with approval of Architects and 
clients. 
 

6. All the materials to be used on works should bear I.S.I. mark. Wherever Non I.S.I. marked 
products are brought in, such materials should be the best in Market & prior approval of 
Architect's/ Consultant’s should have been obtained. It is the responsibility of the Contractors 
to follow the product specification. 
 

7. Only drilling machines shall be used for making the holes in the walls and no jumper and 
hammer will be allowed. Wall chasing shall be done with chasing machine. 
 

8. Quoted rate shall be inclusive of cost of hi-tech supports with anchor fasteners and all 
consumables like hacksaw blade, solvent cement, twine/ Teflon tape, etc. 
 

9. Quoted rate shall be inclusive of cement concrete all around the IWC/EWC and pipe works 
wherever required. 
 

10. Commercial Terms & Conditions for this part of work will be identical to what is stated for 
General Builders Work Contract. 
 

11. Quantities of work involved for above project on water supply and sanitary engineering is 
enclosed herewith. These quantities are arrived based on consultants drawing in consultation 
with Project Architect & client. 
 

12. Quantities mentioned may differ from actual. Hence it is not a lump sum contract and vendors 
will be paid on completed quantity of work certified measurement of work by the authorities’ in-
charge at site. Vendors should read and follow the technical specification followed in tender 
documents. 
 

13. It is the responsibility of the vendor awarded with the work to take on the successful 
commissioning of the system. For this purpose changes or alterations on the work front are to 
be brought to the notice of the consultants/ architects/ clients for their approval. The vendor is 
not permitted to find any reasons for failure on performance of the system and authorities are 
also flexible to effect changes as well these to be within the value of the contract awarded. 
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14. It is necessary that shop drawing is prepared by the vendor. Approval will be provided only if 
the shop drawings mention ascends and descends of pipe work without damaging the structural 
concrete members supporting the construction. The vendors should also note that making holes 
wherever needed, cutting earth, refilling the trench with excavated earth are item included in 
their rates. Additional claim in the invoice of the vendors will not be paid under any 
circumstances. 
 

15. The vendors after receiving the work order should submit catalogue, technical details, Proforma 
on all the materials to be used on the work. The authorities will scrutinize, inform the vendor for 
procurement. On completion, the vendor will submit to authorities “as built” drawings showing 
actual work carried out with measurements. Absence of this will attract the client to withhold 
payment due to the vendor. 

 
In addition to said above, the following points shall also be taken into account while quoting the 
price of each item.  

 
Co – ordination:  

 Work shall be carried out in conformity with the specifications, accompanying drawings and with 
the requirements of the general architectural and structural plans after approval by the 
Architects / Project Manager of the Employer. The Contractor shall be responsible for taking 
actual measurements at site and varying the work in details if required to meet the site 
conditions. Such deviations shall, however, be subject to the approval of the Architects / Project 
Manager. 

 

 The Contractor shall also co-operate with the Employer’s Project Manager / other Contractors, 
compare and co-ordinate plans, specifications and time schedules and so arrange his work that 
there will be no interference. The Contractor shall forward to the Employer copies of all 
correspondence and drawings so exchanged. Failure to check plans and conditions will render 
the Contractor responsible for bearing the costs of any subsequent change found necessary. 

 

Bye-Laws: 

 The Contractor shall comply with all bye-laws and regulations of local and other statutory 
authorities having jurisdiction over the works and shall be responsible for the payment of all 
fees and other charges and giving and receiving of all necessary notices and keeping the 
Employer informed of the said compliance with the bye-laws, payment made, notice issued and 
received. 
 

 The Contractor shall indemnify the Employer, Architect and Project Manager against all claims 
in respect of patent rights, designs, trade marks or names or other protected rights in respect 
of any plant, machine, work or material used for or in connection with the works or temporary 
works and from and against all claims, demands, proceedings, damages, cost, charges and 
expenses whatsoever in respect thereof or in relation thereto. The Contractor shall defend all 
actions arising from such claims and shall himself pay all royalties, licenses fees, damages, 
costs and charges of all and every sort that may be legally incurred in respect thereof. 

 

Drawings and Literature: 
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 Before proceeding with the work, the Contractor shall submit for approval, general layout and 
assembly drawing and such additional assembly and sub – assembly detail drawings as are 
necessary to demonstrate fully that all parts of the system to be furnished conform to the 
specifications. 
 

 Within 10 days of the acceptance of the tender, the Contractor shall furnish required prints of 
layout, assembly and erection drawings for approval. If any modification is proposed by the 
architects / Project Manager, required further prints of the modified drawings shall be submitted. 
No modifications shall be made in a drawing after it has been approved by the Architects / 
Project Manager, without their prior consent. All drawings necessary for assembly, erection, 
maintenance, repair and operation of the equipment shall be furnished. Different parts shall be 
suitably numbered for identification and ordering of spare parts. 
 

 Approval by the Architect / Project Manager of the drawings shall not relieve the Contractor of 
any part of his obligations to meet all the requirements of the contract or of the correctness of 
his drawings. The Contractor shall be responsible for and pay for all alterations of the works 
due to discrepancies or omission in the drawings or other particulars supplied by him, whether 
such drawings have been approved by the Architect / Project Manager or not 
 

 Copies of a comprehensive manual for use by the Project Manager before and during erection 
and subsequent operation and maintenance of the plant shall also be furnished after approval 
of the contract drawings. 

 

 The Contractor shall furnish and install in the machine room, a neatly typed set of operating 
instructions securely framed and glazed. The Contractor shall also provide one set of tools free 
of cost required for routine and special maintenance work. 

 

Shop Drawings:  

 Prior to the execution of the work, the Contractor shall check all drawings, specifications and 
Bill of quantities and shall within fifteen days report any error, discrepancies and / or omission 
discovered therein, to the Consultant and obtain appropriate orders on the same. Any 
adjustment made by the Contractor without prior approval of the Architect / Project Manager 
shall be at his own risk. 
 

 The drawings attached to these specifications are design drawings and are general in nature 
and cannot be regarded as working drawings. The Contractor shall prepare his own detailed 
working drawings and shall get them approved by the Consultant before execution. 
 

 Cost of all shop drawings, fabrication drawings and details to be furnished by the Contractor 
shall be deemed to be included in his tendered rates for the work. Approval of shop drawings 
shall not be construed as authorizing additional works or authorized in writing by the Architect / 
Project Manager. 
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 Space allotted for major equipment shall be taken into consideration before ordering the 
equipment. The Contractor should ensure that the equipment shall fit into the space provided 
with required clearances all round as per relevant I.S.S. and I.E. Rules 
 

 Prior to submission of all drawings to ensure that they comply with the intent of the specifications 
and that they fit in with the overall building layout. Drawings found to be inaccurate or otherwise 
erroneous will be returned to the Contractor. 
 

 Contractor shall submit copies each of all drawings for the approval of the Consultant. Additional 
copies of drawings, if required, shall be supplied by the Contractor without additional cost. 
 

 The approval of the drawings by the Consultant shall not be construed as a complete 
dimensional check but will indicate only that the general method of construction and detailing is 
satisfactory. The Contractor shall be responsible for the dimensions and design of adequate 
connections, support, details and satisfactory construction of the work. 
 

 All shop drawings shall be submitted within 15 calendar days of the award of contract, except 
the control drawings, which shall be submitted within 30 days. 

 

Negligence: 

 If the Contractor shall neglect to execute the work with due diligence or shall contravene the 
provisions of the Contract, the Employer may give notice in writing to the Contractor calling 
upon him to make good the neglect or contravention complained of. If the Contractor fails to 
comply with such notice within a reasonable period, the Employer shall have the option and get 
it completed at a reasonable price. The Employer shall then be entitled to retain and apply any 
balance sum, which may otherwise be then due on the contract, by him to the Contractor 
towards the payment of the cost of execution of such work as aforesaid. If the cost of execution 
shall exceed the balance due to the Contractor, the Employer shall be at liberty to dispose off 
any of the Contractor’s material or construction plant that may be at site and apply the proceeds 
for payment of the difference of such cost or recover the balance by due process of law. 
 

Statutory Inspections:  

 The Contractor shall be fully responsible for meeting all the statutory obligations & local 
inspectorates wherever applicable to the works carried out by them. The Contractor should 
prepare all working drawings and obtain approval of competent authorities and also have the 
equipment and installation inspected and got approved. All official fees will be paid by the clients 
directly against demand in writing from the appropriate authority and all other expenses for 
submission and approval of the various and relevant statutory/bodies shall be embodied in the 
tender prices. 

 

Tools and Spare parts: 

 All tools, tackle, scaffolding and staging required for erection and assembly of the equipment 
and installation covered by the Contractor shall be obtained by the Contractor himself. All other 
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materials such as foundation bolts, nuts etc. required for the installation of the plant shall also 
be supplied and included in the contract. 
 

Testing:  

 The Contractor shall carry out tests on different equipment as specified in various sections in 
the presence of representative of clients, architects and consulting Engineer in order to enable 
them to determine whether the plant, equipment and installation in general comply with the 
specifications. 
 

 Routine and type tests for the various items of equipment shall be performed at the Contractor’s 
works and test certificate furnished. If required by the Project Manager, the Contractor shall 
permit the Employer’s authorized representative to be present during any of the tests. The 
Contractor shall bear all the expenses thereof. 
 

 All equipment shall be tested after carrying out necessary adjustments and balancing to 
establish equipment rating and all other design conditions. At least four sets of readings shall 
be taken for each item tested and submitted in the form shown in annexure or any other 
Acceptance Test forms supplied by the consultants. Instruments required for testing shall be 
furnished by the Contractor along with initial requirements of all consumables. 

 

RESPONSIBILITIES OF SPECIALIZED CONTRACTORS 

Contractors shall include in their contracts, provision for costs in connection with the following: 

 The Provision, erection, maintenance, and removal of all their temporary office and storage 
accommodation. 

 Full responsibility for loss or damage to their plant, tools, equipment and other property on the 
site. 

 Water for construction purpose will be made available by the main Contractor at one point within 
the site premises; further distribution will have to be taken care of by the Contractor. No claim 
for non-supply / inadequate supply shall be entertained. 

 Power for construction purpose will have to be taken care of by the FIRE PROTECTION 
Contractor. 

 No Contractor workers shall be entitled to stay inside the site premises. 
 Contractors to make their own office on space allotted by the Project Managers. 

 
Handing Over & Taking Over: 

The plant shall be handed over after satisfactory testing along with sets of documentation each 
consisting of: 

o Detailed equipment data in the proforma approved by the Architects / Project Manager / 
Employer. 

o Manufacturer’s maintenance and operating instructions. 
o Set of As – built drawings, showing plant layouts, piping, and cable route etc. both in soft format 

and tracing film. 
o Approved Test readings.  
o Certificates of approval from statutory or Local Authorities for the operation and maintenance 

of the installation and equipment, wherever such approval or certification is required. 
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o List of recommended spares. 
o Certificate from the Contractors that they have cleared the site of all debris and litter caused by 

them during the construction. 
 

The equipments when erected at site shall be deemed to have been taken over by the 
Employer, after the Contractor gets it certified in writing from the Employer/ Project Manager/ 
Architects that the plant has fulfilled the contract conditions. 

APPROVALS / TNGST & CST 

 All statutory approvals from various authorities shall be obtained by the Contractor. Any 
Statutory fees to be paid to the authorities will be borne by the Employer upon intimation 
from respective departments. 
Note: Scope includes preparation, submission of Application Forms and other 
associated works with necessary documents and General Arrangement Diagrams to 
relevant Statutory Bodies(CMWSSB, etc) for obtaining approval for drawing and availing 
Safety Certificate, approval for Energisiation, availing service connections required as 
per single line diagram. Quoted Rates shall be inclusive of all Liaisoning / Incidental 
charges with the respective departments wherever applicable and No additional charges 
will be given.  
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Scope 
 
This Specification covers general principles to be follow for the selection of electrical equipment 
and accessories and their installation, testing and commissioning. The term selection of electrical 
equipment means the electrical equipment and accessories as well as materials. This also covers 
installation procedure of electrical equipment as well as materials. 
 
The selection of electrical equipment and their installation work as well as during testing and 
commissioning, safety of equipment and operating personnel, ease of operation and maintenance 
shall have to be give the prime considerations. 
 
The electrical installation shall be complete in all respects and any item not included in the 
specifications but essential for proper installation and functioning of the electrical system shall be 
deemed to be included in the scope of the specification whether specifically mentioned in the 
Technical and General specifications or not. 
 
All electrical equipment, installation materials and accessories shall be selected from the 
standardized types and ratings and shall be oriented towards maximizing inter change ability and 
minimizing maintenance. 
 
In the interest of standardization, the Purchaser reserves the right of selecting particular types and 
makes of installation materials and accessories and the supplier shall provide materials and 
accessories of the particular makes if so required. 
 
 Standards 
 
The equipment and accessories covered by this specification shall be designed, manufactured and 
tested in accordance with Indian Standards and codes of practice published by the Indian 
Standards Institution wherever available, in order that specific aspects under Indian Conditions are 
take care of. 
 
In case where Indian Standards are not available, then equipment and accessories shall conform 
to the latest publications and codes of practice by any other recognized National Standards 
Institutions. 
 
All electrical equipments and installations shall conform to the latest publication of Indian Standards 
maintenance as listed below: 
 

S.No. ISI Codes Description 
(1) (2) (3) 
01. IS:3072-1975 Code of Practice for Installation and Maintenance 

of Switch gear. 
02. IS:732-1989 Code of Practice for electrical wiring Installations 

(Systems Voltage not exceeding 650V) 
03. 
 
 

IS:2274-1963 Code of Practice for Electrical wiring Installation 
(System Voltage exceeding 650V)  

04. IS:3043-1987 Code of Practice for Earthing 

05. IS:374 Electric ceiling type fans and regulators 

06. IS:375 Aluminum Busbar 

07. IS:694:2010 Wires 
08. IS:1293 6Amps & 16Amps Switches & Sockets 
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09. IS:1951 PVC Pipes 
10. IS:2551 Specifications for Danger Plates 
11. IS:4064/1978 Air Break switches  
12. IS:5077 Light Fittings 
13. IS:5216/1982 Safety in Electrical work general 
14. IS:7752/1975 PART I Guide for PF Improvement (L.V.) 
15. IS:8623 LV Swith Gear 
16. IS:13947 PART II Air Circuit Breaker / Fuse Switch Units / Module 

case Circuit Breaker. 
17. IS:13947 PART IV Contractor / Over load Relays 

 
All electrical equipment and installation shall also conform to the latest Indian Electricity Rules as 
regard Safety, earthling and other essential provisions specified therein for installation and 
operation of electrical plants. 
 
Design 
 
Site Conditions 
 
All equipment shall be designed for operation in tropical climate for 35 Deg. C ambient as a 24 
hours average with a short time of maximum of 45 Deg. C and relative humidity of 100%. Maximum 
temperature and maximum humidity however are not likely to occur simultaneously. The de rating 
of all equipment shall be done for if specifically mentioned in the Technical Specification. The 
equipment to be installed outdoor subject to direct incidence of sunrays shall be designed for 
operation at a maximum ambient temperature of 50 Deg.C and shall be weatherproof design. 
 
Reliability and Safety 
 
Continuity of Power supply is the first consideration and the installation shall be such as to provide 
facilities to simplify inspection, testing, maintenance, cleaning and general repairs at Site. 
 
Special care shall be taking to make the enclosed equipment proof against entry of creeping reptile, 
which may create electrical short circuits inside the live equipment. 
 
All ventilating and forced-draft opening shall have suitable screen protection. When screens are, 
provide on top of the equipment, means shall be provide to protect them from falling objects. 
 
Voltage Drop in Cables 
 
The total allowable voltage drop in the power circuits from the load centers to any motor or other 
consumers shall not exceed 5%. The distribution of this voltage drop in different parts of the System 
shall depend on the layout of the installation. General the voltage drop in main feeders from the 
load centers to the PCCs or PDBs shall not exceed 2% and in the sub-feeders from the PCC or 
PDB to individual equipments or other consumers shall not exceed 3%. 
 
MCB Distribution Board 
 
All the MCB Distribution Boards shall be fabricated out of 16 G thick sheet steel and Shall be of the 
totally enclosed dust proof type suitable for wall mounting 
 
The Board shall have welded back and sides and gasketted fully hinged front door. Detachable gland 
plates shall be providing at the top and bottom with suitable gaskets for cable entry. All DBs will have 
double door only. 
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The enclosure shall undergo suitable pretreatment followed powder coated. 
 
The MCB Distribution Boards shall have the following: 
 
Incoming MCB of required rating is in an independent compartment with door interlock. The incoming 
terminals shall be fully shrouded. 
 
Three phase segregated compartments, each housing MCB's connected to one phase of the power 
supply system. Each of the sections shall have a DP ELMCB on the incoming and SP MCB's for 
Lighting/Computer/power on outgoing. 
 
In each section, a separate neutral bus and independent earth bus shall be provided. 
 
The MCB's shall be of current limiting type. 
 
All cable entries shall be from the bottom or top. 
 
The busbar shall be of Copper having continuous current ratings equal to that of the incoming switch. 
The busbars shall be designed to withstand a fault level of not less than 31 MVA for one second. 
 
The MCB's shall have a lockable switching lever. 
 
The minimum electrical endurance shall be 20,000 operations. 
 
The housing of the MCB shall be mounted self-extinguishing thermo set plastic Material. 
 
The short circuit current shall be brought to zero within 4 to 5 milli seconds from the  
time they are established. 
 
All MCBs shall have a minimum short circuit capacity of 10 KA RMS. 
 
Un drilled gland plates shall be provided both at the top and bottom. 
 
The degree of protection shall confirm to IP 50. 
 
LT Cables - Lying of Cables 
 
Method of Laying Cables 
 
All cables lay indoor and outdoor but exposed shall be enclose in MS conduits. 
 
Extra length of cables shall be providing wherever possible for any future contingency to the extent of 
10% of the length of any section. 
 
The cables laid fully buried in ground or partly in trench and partly in ground shall be armoured type. 
Cables are laid fully in rack/tray/hook or laid in GI pipes/Hume pipes, shall be also armoured type. 
 
The installation work shall be carried out in a neat worker like manner by skilled, experienced and 
competent workers particularly with experience in jointing termination of aluminum / copper conductor 
cables. 
 
Cables runs shall be uniformly spaced properly supported and protected in an approved manner. All 
bends in runs shall be well-defined and made with due consideration to avoid sharp bending and linking 
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of the cable. The minimum bending radius of cables shall not be less than twelve times the overall 
diameter. 
 
Cable installation shall be property co-coordinated at site with the routing of other services, utilities and 
the cable routings with a view to avoid interference with any part of the building, structure, equipment, 
utilities and services. 
 
Entry of cables directly burried in ground or from underground trenches, to the buildings shall be 
through PVC pipe sleeves. Necessary precautions shall be taking to make entry point watertight by 
properly sealing the pipe sleeves with epoxy resin (rubberized compound). 
 
All cables shall be providing with identification tags indicating the cable numbers in accordance with 
the cable/circuit schedule. Tags shall be fixing at both the ends of cable at joints and at 20 m. spacing 
for straight runs. When a cable passes through a wall, tags shall be of durable fiber of aluminum sheet 
with the numbers punched on them, and securely attached to the cables with non-corrosive wire. For 
single core cables, wire shall be non-ferrous material. 
 
All cables shall be test for proper insulation prior to laying. The cable drums shall be transport on 
wheels to the place of work. The cables shall be laid out in proper direction as indicated on the drum 
using cable drunk stands. In case of higher size cables, the laid out cables shall run over rollers placed 
at close intervals and finally transferred carefully on to the trenches and racks. Care shall be taking so 
that links and twists or any mechanical damage does not occur in cables. Only approved cable pulling 
grips or other devices shall be use. 
 
Adequate length of cables shall be pull inside the switchboards, control panels, terminal boxes etc. to 
permit neat termination of each core/conductor. Control cables cores entering switchboard or control 
panels shall be neatly bunch and strapped with PVC perforated tapes and suitable supported to keep 
it in position at the terminal block. All spare cores shall be neatly dressed and suitably taped at both 
ends. 
 
Power cable terminations shall be carried out in such a manner to avoid strain on the terminals by 
providing suitable clamp near the terminals. 
 
All power cable terminations shall be by means of crimping type cable lugs. Control cables shall be 
terminated by crimping or directly clamped in the terminal blocks by screws 
 
No jointing shall normally be made at any intermediate point in through runs of cables unless the length 
of the run is more than the length of the standard drum supplied by cable manufacturers. In such cases 
when jointing is unavoidable, the same shall be made by means of standard cable jointing boxes/kits. 
 
All cables entry openings in the equipment shall be sealed and made proof against entry of creeping 
reptiles. 
 

II. Laying of Cables on Racks / Trays / Brackets / Hooks 
 
All power cables in trenches and on structures shall be laid on racks and shall be clamped by means 
of single or multiple galvanized MS saddles. The saddles shall be placed at an interval of 1000 mm. 
in both horizontal and vertical straight runs, at each bend and turnings from horizontal to vertical 
direction and vice versa. All 1100 V grade power cables shall be laid touching each other. 
Multi-core control cables shall be laid touching each other on trays and wherever required may be 
taken in two layers. 
 
Ladder type cable racks shall be selected from two sizes viz. 300 mm. and 600 mm. Ladder type 
trays shall be galvanized after fabrication. 
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Vertical spacing between cable racks/trays shall be 250 mm. 
 
Power cables of different voltage grades shall be laid in separate racks / brackets / hooks. Control 
cables as well as signal and communication cables shall be laid in a separate trays. However, in 
cases where smaller size power cables (below 16 sq.mm) of fewer numbers cables provided 
suitable vertical barriers are installed between them. As far as possible AC and DC Power cables 
shall be laid in separate trays. 
 
Order of laying of various cables in racks/trays brackets/hooks shall be such that control cables are 
located at the bottom-most tier and 1100 V grade cables at top tier. In case of duplicate feeders of 
same consumer, these shall be laid in two separate racks/brackets. 
 
Where there is possibility of mechanical damage, cable rack / trays shall be adequate protected by 
sheet steel covers. 
 
For future installation of cables, provision shall be made to keep 20% space as spare on each 
tray/rack/bracket. 
 
Cable Terminations and Jointing 
 
Termination and jointing of aluminium conductor power cables shall be by means of compression 
method using compression type of aluminium lugs. Copper conductor control cables shall be 
terminated directly into screwed type terminals provided in the equipment. Wherever control cables 
are to be terminated by means of terminal lugs, the same shall be tinned copper compression type. 
 
Wiring 
 

III. Internal Wiring (Open Fashion) for Small Power / Light Point 
 
All wiring shall be carried out only with PVC conduits. 
 
All light, fan sockets and any other equipment must be earthed. 
 
Wiring shall be carried out with 650 V grade PVC FRLS insulated single core multi  stranded copper 
conductor wires as per IS : 694. 
 
The method of wiring shall be as recommended in IS : 732 and its several parts. 
 
The physical and electrical continuity of the conduit system shall be    maintained throughout. 
 
No wire shall be left exposed at any location, metallic flexible pipe shall be used to cover the same. 
 
Colour coding of wire shall be carried out as detailed below: 
 
PHASES RED 
  YELLOW 
  BLUE 
NEUTRAL BLACK 
EARTH GREEN 
 
The minimum diameter of the conduits shall be 25mm. only. 
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The following sizes of PVC insulated FRLS multi stranded copper conductor wires shall generally 
be followed throughout: 
 
a. From the final switch to 
 individual outlets   1.5 sq.mm 
 
b. From Distribution Boards 
 to First Switch Board and    
 subsequent switchboards  2.5 sq.mm 
 
c. All 16Amps socket   4.0 Sq.mm. 
 
d. All 20Amps Socket   4.0 Sq.mm 
 
e. Earth wire throughout 
 for Lighting (Green)    1.5 Sq.mm. 
 
f. Earth wire throughout 
 for Power (Green)    4.0 Sq.mm. 
 
f. Adequate protection for other larger size feeders have been provided. 
 
Bunching of Wires 
 
Wires carrying current shall be so bunched that the outgoing and return wires are drawn into the 
same conduit. Wires originating from two different phases shall not run in the same conduit. 

 
Strands of wires shall not be cut for connecting terminals. The terminals shall have sufficient cross 
sectional area to take all strands and shall be soldered. At all bolted terminals, brass flat washer of 
large area and approved steel shall be used. Brass bolts and nuts shall be used for all connections. 

 
Only certified wiremen and cable jointers shall be employed to do jointing work. All wires and cables 
shall bear the manufacturer's label and shall be brought to site in original packing. For all internal 
wiring, PVC Insulated wires of 650Volts grade shall be carried out in loop system and no joints shall 
be allowed in the length of the conductors. If the use of joints/connections are unavoidable due to 
any reason prior permission, in writing shall be obtained from the Engineer. No wire shall be drawn 
into any conduit, until all work of any nature, that may cause injury to wire is completed. Care shall 
be taken in pulling the wires into the conduits. The conduits shall be thoroughly cleaned of moisture, 
dust, dirt or any obstruction by forcing compressed air through the conduits. The minimum size of 
PVC FRLS Insulated copper conductor wires for all sub-circuit wiring for light points shall be 1.5 
Sq.mm. 
 
All inspection boxes shall have a minimum depth of 65 mm. and shall be of circular nature (Dia 50 
mm.) They shall have a cover securely fixed through screws and shall be fixed flush with the wall. 
 
Mains and Sub-Mains Wiring 
 
Mains and sub-mains cable or wires called for shall be of rated capacity and Approved make. Every 
main and sub-main wires shall be drawn into an Independent adequate size conduit. An 
independent earth wire of the proper Rating shall be provided for every single phase sub-main. For 
every 3 phase sub-Main, 2 Nos. earth wires of proper rating shall be provided along with the sub-
Main. Where mains and sub-mains cables are connected to switch gear, sufficient extra length of 
cable shall be provided to facilitate easy continuous and Maintenance. 
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Load Balancing 
 
Balancing of circuits in three phases installation shall be planned before the commencement of 
wiring and shall be adhered to. 
 
Conduits must be placed inside conduit sleeves at all expansion joint crossings. 
 
Conduit sleeves shall be provided at all beams to take point wiring conduit, so  as to avoid the bend. 
 
Circuit Wiring 
 
Circuit wiring shall mean the length of wiring from the Distribution Board upto the tapping point for 
nearest first point of that circuit - viz upto the nearest first switch board measured along the run of 
wiring. Such wiring shall not be measured on linear basis. The cost of Circuit mains shall be included 
in the point wiring rate itself. 
 
Sub-main wiring shall mean the length of wiring from one main / distribution   
switchgear to another main/distribution switchgear measured along the run of wiring. Such wiring 
shall be measured on linear basis. 
 
Lights, 6A sockets, Ceiling fans and Exhaust fans may be wired on a common circuit. Such circuit 
shall have 10 points of light, ceiling and exhaust fan and socket outlets or a load of 800 watts, 
whichever is less. A switch board might have more than two circuits but should be of same phases. 
 
The smallest copper conductor to be used for lighting circuits shall be 2.5 Sq.mm. and for power 
circuits 4 Sq.mm. Wiring shall be done in the "looping system" and neutral conductor can be looped 
from the ceiling fan and exhaust fan or socket outlet. Neutral conductor and earth continuity wire 
shall be brought to each switchboard situated in rooms and halls. These shall be terminated inside 
the switchboards with adequate size to accommodate one number 6Amps socket outlet and control 
switch in future. 
 
Conduit Wiring 
 
In this system of wiring, no bare or twist joints shall be made. In through run of cables, if the length 
of final circuits / sub main is more than the length of the standard coil, joints shall be made by means 
of approved mechanical connector in suitable and approved junction boxes. 
 
The chases in the wall shall be neatly made and ample dimensions to permit   the conduit to the 
fixed in the manner desired. In case of buildings under constructions, conduits shall be buried in 
the wall before plastering. These shall be grouted and covered with cement and mortar, neatly 
finished at the plate of the un plastered brick work and scratched for providing key to the plaster 
and cured. Under no circumstances finished plastered surfaces shall be allowed to be chased for 
the conduit work. Before taking up chasing of the wall, the routes shall be marked and got approved 
by the Engineer. The horizontal chases shall be avoided as far as possible. In case of exposed 
brick/rubble masonry work, special care shall be taken to fix the conduit and accessories in position 
along with the building work. 
 
All conduits after erection shall be tested for electrical continuity. 
 
Fixing of standard bends or elbows shall be avoided as far as practical and all curves maintained 
by bending the conduit itself with a long radius which will permit easy drawing conductors. All thread 
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joints of conduit shall be treated with some approved "preservation compound" to secure against 
rust. 

 
Pipe runs between outlet and outlet or between outlet and equipment shall   not contain more than 
two 90 Deg bends (180 Deg total) including those bends located immediately at the outlet or fittings. 
Straight run of cables in pipes shall be limited by provision of approved type of pull boxes once 
every 15 mts. 
 
Insulated type end bushings shall be used where conductors enter or leave pipes. 
 
To facilitate pulling of cables in pipes, powdered soft, stone, plastic soap or other dry inert lubricant 
may be used but grease or other material harmful to the cable sheathes shall not be used. 
 
Ends of MS Pipe shall be cut square and the threads cut in the field shall have the same effective 
length and the same dimensions and taper as specified for factory cut threads. Ends of pipe shall 
be reamed to remove burrs and sharp edge after threads are cut. 
 
All joints shall be made tight with a minimum of 5 boxes, panels, cabinet etc. by means of one lock-
nut outside and one inside and shall be provided with bushing of approved insulating materials 
unless the pipe is directly screwed into a thread hub in the box. 
 
In damp locations the entire pipe system, including all boxes and fittings used, shall be made water-
tight and the pipe shall be so mounted on spacers so as to leave minimum of about 6mm. gap 
between the MS pipe and the surface over which it passes. 

 
A minimum separation of 700mm. shall be maintained between hot pipe lines and electrical 
pipelines. Also where required, electrical pipe shall be properly shielded from direct heat. 
 
The termination of MS Pipe in rotating machines subject to vibration as well as connections to 
equipment required to be disconnected at periodic intervals shall be made by means of flexible 
pipes. Flexible metallic pipes shall also be use for termination of connection to limit switches, level 
switches, pressure switches etc. The equipment where the direct termination of rigid pipe is 
inconvenient, the termination can be done by means of flexible pipe. The use of flexible pipe in 
outdoor location shall be avoided as far as practicable. 
 
Flexible pipes shall be of liquid tight galvanized heavy duty interlocked type generally conform to 
IS : 3480-1966 with PVC Jacket extruded over the pipe. The adapter for coupling rigid MS Pipe to 
flexible conduit and termination to equipment shall be of either cast aluminium or galvanized sheet 
steel. 
 
Suitable junction/inspection boxes according to requirements shall be provide to permit periodical 
inspection and to facilitate replacement of wires. However, such boxes shall be located and 
arranged so that they are not in-irregular postures. These locations shall also be specifically shown 
in the conduit layout of the shop drawings and approval shall be obtained before installation. 
 
However, such installation and the number of such boxes shall be minimizing. The boxes shall be 
mounting flush with the wall or ceiling. Minimum 65mm. depth junction boxes shall be used in roof 
slabs and depth of boxes in other places shall be as per IS : 2667-1977. All outlets such as switches 
wall, sockets etc. shall be flush mounting type. 
 
Conduit Capacity 
 
Maximum number of PVC FRLS insulated cable conforming to IS:694 that can be drawn in one 
conduct shall be as follows:- 
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Nominal 
cross 
section 
area of 
conductor 
in Sq.mm. 

Size of conduit 

 25mm 32mm 38mm 51mm 64mm 
 S B S B S B S B S B 
1.50 10 8 18 12 - - - - - - 
2.50 8 6 12 10 - - - - - - 
4 6 5 10 8 - - - - - - 
6 5 4 8 7 - - - - - - 
10 4 3 6 5 8 6 10 7 12 8 
16 2 2 3 3 6 5 8 6 9 7 
25 - - 3 2 5 3 6 5 8 6 
35 - - - - 3 2 5 3 6 5 
50 - - - - - - 4 3 5 4 
70 - - - - - - - - - - 

 
The columns headed S applies to run of conduit which have distance not exceeding 4.25mm 
between draw in boxes and which do not deflect from the Straight by an angle or more than 15 
degrees. The columns headed `B' apply to runs of conduit which deflect from the straight by an 
angle of more than 15 degrees. 
 
Switches and Accessories 
 
All switches shall be placed in the live conductor of the circuit and no single pole of fuse shall be 
inserted in the earthed neutral conductor of the circuit. 
 
Single pole switches (other than for multiple control) carrying not more than  16Amps may be of the 
piano key type / moulded plat type and the switch shall be `ON' when the knob is down. 
 
The switch box shall be made of metal on all sides, except on the front. In the  cases of cast iron 
boxes wall thickness shall be at least 3mm. and in case of welded mild steel sheet boxes the wall 
thickness shall not less than 18 gauge for boxes upto a size 20 cms x 30 cm. above this size 16 
gauge MS boxes shall be used. Except where otherwise stated 3mm. thick phenolic laminated 
sheets shall be fixed on the front with aluminium alloy/brass/cadmium plated iron screws as 
approved by Site Engineer. Clear depth of the box shall be minimum 60mm. 
 
To facilitate drawing of wires in the conduit, GI Fish wire of 16 SWG shall be provided while laying 
recessed conduit. 
 
Point wiring shall include all works necessary to complete wiring of a switch circuit of any length 
from the tapping point on the distribution circuit to the following (via the switch). 
 
 Ceiling rose or contractor (in the case of ceiling / exhaust fan points) 
 Back plate (in case of fluorescent fitting with down rods etc). 
 Socket outlet (in the case of socket outlet points) 
 Lamp holder (in case of wall brackets, bulkhead and similar fittings). 
 All civil works like chippiding, making good the damages, drilling holes in walls etc., are to be 

done by the contractor only. 
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 The following shall be deeming to be including in the point wiring:- 
 Switch 
 Ceiling rose or connector as required 
 Any special or suitable round block for neatly housing the connector and covering the fan hook 

in case of fan point. 
 Bushed conduit, MS Sleeves where cables or pipes passes through wall etc. 
 Earth wire from three-pin socket outlet point/fan regulator to common earth including earth dolly. 
 All wood or metal blocks, boards and boxes sunk of surface type, including those required for 

mounting fan regulator but excluding those under the main distribution switchgear. 
 All fixing accessories such as clips, rails screws, raw plugs, wooden plugs etc. as required. 
 Connections to ceiling rose, connector socket outlet, lamp holder, switch and fan regulator etc. 
 Looping the same switchboard interconnections between points on the same circuit. 
 Providing fish wire in conduits while recessed circuiting work is undertaken. 
  
Length per Point 
 
The term "Length per point" in point wiring in the case of the fan and light points shall mean the 
distance between the switch and ceiling rose, connector or back plate, lamp holder depending upon 
the fitting, measured along the run of wiring irrespective of the number of wires in the run. 
 
In the case of socket outlet points, the length shall mean the distance between the socket outlet 
and the tapping point of live wire on the nearest switchboard. 
 
Measurement of Point Wiring 
 
Points because of length per point inclusive of circuit mains shall be classifies  
Under: 
 
a) Average point  : Length per point not exceeding 10Mtrs. 

 
b) Special point for   
 Light, Fan and 5A 

socket outlet points : Length per point exceeding 10Mtrs 
 
The rate for average point shall be on a per point basis. 
 
For special points, the extra length of wiring over and above the length of Meters specified shall be 
measured and paid for. Rate for the same shall be given in the offer separately. 
 
In case of points with more than on light point controlled by the same switch, they shall be measured 
on a set basis (i.e.) Two lights controlled by one switch shall be considered a set and so on. The 
distance between the first point and subsequent point shall not be more than 5mts. In case of more 
than two lights controlled by one switch only the average distance between light points shall be 
considered. 

 
Additional Consideration for Internal Wiring 
 
The minimum size of pipe shall be 25mm. dia only. The wall thickness shall 2mm. only. The chases 
in the wall shall be neatly made and in ample dimensions to permit the conduit to be fixed in the 
manner desired. In case of buildings under construction, conduits shall be burried in the wall before 
plastering. These shall be grouted and covered with cement and mortar, neatly finished at the plane 
of the unplastered brick work and scratched for providing key to the plaster and  
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cured. Under no circumstances finished plastered surfaces shall be allowed to be chased for the 
conduit work. Before taking up chasing of the wall the routes shall be marked and got approved by 
Engineer. In case of exposed brick/rubble masonry work, special care shall be taken to fix the 
conduit and accessories in position along with the building work. 
 
  
Earthing 
 
Selection and Installation of System and Equipment Earthing 
 
The method adopted for system as well as equipment earthing shall be in accordance with the code 
of practice for earthing IS:3043-1987 and shall also  comply with the relevant clauses of Indian 
Electricity Rules. 
 
For Plant building and Switch/Control room one main earthing ring shall be provided along the 
plant/building periphery connected to required number of earth electrodes. The earthing ring shall be 
taken 1500mm away from building column/wall and shall be laid directly buried in ground. Main 
earthing ring shall be further cross-connected and a mesh formed depending layout and location of 
the equipment. The cross-connections shall generally run in cable trenches, or embedded in concrete 
floor based on the layout. For buildings having a number of floors, separate earthing rings shall be 
established in each floor. 
 
All non-current carrying metallic parts of various electrical equipment as well as cable armouring 
metallic conduit/GI pipe system, cable racks/trays brackets, supporting structures etc. shall be 
effectively earthed. Earthing of medium and high voltage equipment shall be done by means of two 
separate earth conductors connected either directly to earth electrodes or to an earthing ring 
irrespective of use of armoured cable or metallic conduit/GI pipe. 
 
Building/technological steel structures, metallic utility pipes shall not be used as earth continuity 
conductor. 
 
All earthing system shall be so designed as to ensure effective operation of protective gears in case 
of earth faults. The total earth resistance at any point of the earthing system for substations and main 
plan buildings shall not be more than one ohm. However, at other points the value shall not exceed 5 
ohms. 
 
The earth resistivity values of soil will vary in different areas of the site. For all substations and main 
plant buildings, number of electrodes to be provided for the earthing system shall be decided after 
actual measurement of soil earth resistivity at that location. However, after complete installation actual 
earth resistance shall be measured in all cases and, if required, additional electrodes shall be provided 
to achieve the values indicated above. No earth ring shall have less than two earth electrodes. 
 
Earth copper plate shall comprise 600mm x 600mm x 6mm Copper plate at a depth of 3000mm in an 
earth pit chamber of 600 x 600 x 250mm . 
 
Generally, main earthing rings and earthing leads shall be directly buried in ground. Additional earthing 
rings wherever provided inside plant  buildings/substations and earth continuity conductors shall be 
taken either exposed on cable racks/trays, structures, walls, ceiling etc. or embedded in concrete 
depending on installation. Earth conductor directly buried be taken at a depth of 600mm. and shall be 
provided with one coat of bituminised paint, at all welded joints to prevent corrosion. Earthing ring 
wherever embedded in concrete shall be laid parallel to the column rows of buildings. Earth continuity 
conductor embedded in concrete shall generally follow the shortest route and wherever possible shall 
be taken along pipes embedded for laying of cables. Earth conductors laid on cable racks, trays etc. 
shall be placed in accessible location keeping adequate clearance to facilitate easy connections. Earth 
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conductors laid along plant/equipment structure, wall, ceiling etc. shall maintain symetry with other 
installations and shall be uniformly spaced with cables/utility pipes running along the same route. 
Galvanised MS Saddles shall be used for clamping earth conductors on structures, wall ceiling etc. 
Flats shall be supported at intervals of 500mm. Welding shall be done wherever earth flats are to be 
run through rack/cable tray. 
 
As far as possible all earth terminations and connections shall be visible for inspection. Each earthing 
system shall be so designed that testing of individual earth electrode is easily possible. For earth bus 
embedded in floor slabs, stub-ups shall be provided at convenient locations near the equipment as 
well as building columns for connecting earth continuity wires leading to the equipment and structures. 
 
Alternate columns of structural buildings shall be connected to earthing ring. 
 
Where the power to the equipment is fed flexible training cables, the same shall contain one separate 
earth continuity conductor having the same cross section as that of the current carrying conductor. 
Earth connections to equipment subjected to movement, vibrations and shocks shall be made by 
stranded wire having enough loop. 
 
Connection of earthing leads to earth electrodes and terminations of flat earth continuity conductors to 
equipment shall be made by means of bolting. Connection of stranded earth wire to earth bus as well 
as to equipment shall be made through crimping type lugs and bolting. Jointing and tapping of flat earth 
conductor shall be done by means of welding. Termination of earthing flats to building structures, shall 
be done by means of welding. Termination of earthing flats to building structures, shall be done by 
means of welding. 
 
Cable screens and armours shall be bonded to earthing system in accordance with IS:1255. Also, 
metal pipes and conduit system carrying cables shall be bonded and effectively earthed. 
 
Earth conductors shall be kept electrically separated from the metal work of surface pipes which are 
carrying gases or inflammable liquids. 
 
In explosive and hazardous locations like gas pipelines, fuel oil tanks etc. provisions shall be made for 
protection against static discharge by suitably connecting the equipment to an earthing system, which 
is segregated from the Hospital earthing system. 
 
Conductor size adopted for earthing ring shall in no case be less than that of the    earth continuity 
conductors connected to it. The size of earthing leads connected to earth electrodes shall not be less 
than that of the earthing main.  
 
Conductors used for earthing shall be in no case have cross sectional area less than 4 sq.mm. 
Stranded GI wire. 
 
All 3-phase equipments shall have duplex earthing. Whereas single-phase equipments shall have only 
one run. 
 
The minimum size of galvanized GI flat/wire for earthing of various equipment shall be as follows 
unless otherwise specified- 
 
 Power control centers auxiliary power distribution boards, etc. - 50 x 6 mm 
 Sub Power Control Centers – 25 x 6 mm 
 Power / Lighting Distribution Boards – 4.0Sq.mm PVC Insulated copper wire 
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Clearance and Safety 
 
For every electrical switchboard, control panel, power control centers etc., that Require back access 
the space behind the equipment shall generally be 50mm. This space shall also be adequate to 
permit at least a 90 Deg. opening of doors or Hinged panels. In such cases where back clearances 
are provided, there shall be a Passage-way from either end of the equipment clear to a height of 
1800mm. Where the equipment are not required to be attended from the back, if Equipment shall 
be placed along the wall / structure having clearances less than 200mm. 
 
For all switch boards, control panels, power control centers, a clear space of  Not less than 1200 
mm. shall be providing in front of the equipment. In case, Where the equipment is, provide with 
draw out unit, a minimum clearance of 2,000mm shall be providing. 
 
For all electrical equipment, minimum clearance headroom of 500mm shall be providing. 
 
All motors located away from the feeding and control panels and for which control desk of posts are 
not within visible location, shall be provided with readily accessible and easily operated, locally 
mounted lockable type `stop' pushbuttons in the control circuits. 
 
All electrical equipment operating on 415 V or higher voltage shall be provide with caution notice 
boards of approved type and shall be affix permanently in a conspicuous position. Where a group 
of equipment is located within a switch / control room or within a fenced area, the notice board shall 
be fixed at the entrance. 
 
All moving parts of the equipment that are exposed and liable to cause hazard to the operating and 
maintenance personnel shall be suitably protected by metallic guards. 
 
In front of the entire switch board rubber mats shall be provide for personnel safety. 
 
Open type control panel or open type busbars shall not be install inside the plant building. 
 
In accordance with the requirement of the Indian Electricity Rules, the following shall be providing 
 
 Danger Boards and shock treatment charts in two languages viz. English and Tamil. 

 
 750mm wide, tested rubber mats of thickness not less than 19mm shall be provide in front of all 

switchboards and control panels in accordance with IS 15652:2006 IEC 61111:2009 
 
 
 
Tests and Equipments / Installation 
 
GENERAL 
 
The Purchaser / Engineer shall have the right to Inspect / Witness on the equipment or any part there 
of at various stages of fabrication. Manufacture, sub-assembly, assembly and testing, erection and 
commissioning.  Inspection / test shall be carried out at the supplier’s works / his sub – contractor’s 
works and at site as specified. 
 
Inspection of equipment by the Purchaser / Engineer shall be only with a view to ensure that the 
equipment is fabricated / manufactured, assembled, tested, supplied and commissioned as per 
approved drawings and prescribed specifications. 
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Inspection by the Purchaser / his representative shall in no way relieve the supplier of his 
responsibilities as per the contract and shall be in no way binding on the purchaser / engineer. 
 
Immediately after order placement, the Purchaser / Engineer shall in consultation with the supplier 
draw up a detailed inspection schedule to fix up the procedure and timing of inspection of various 
materials components, sub-assemblies, assemblies testing etc. 
 
The supplier shall not despatch any materials from his works until they have been inspected and 
accepted by the Purchaser / Engineer by issuing a provisional acceptance certificate. 
 
The supplier shall intimate the Purchaser / Engineer at least 2 weeks in advance before any material 
is ready for inspection /tests.  The supplier shall list out all such material / items with their respective 
weights. 
 
The supplier at his own expense provide free and safe access and all necessary facilities, equipment 
etc., to facilitate inspection by the Purchaser / Engineer. 
 
Immediately after approval of drawings / documents, the supplier shall give 4 sets of all such drawings 
/ documents to the Purchaser to enable the Purchaser / Engineer to carry out inspection of the 
equipment. 
 
Purchaser / Engineer may reject the whole or any part of the equipment at any time if after inspection 
/ testing. Purchaser / Engineer at their sole discretion determine the equipment or any part there of to 
be unsatisfactory or does not fulfil the terms of the contract, Purchaser’s / Engineer’s decision 
regarding rejection shall be final and binding on the supplier. 
 
Routine and type test certificates shall be submitted for approval on completion of the tests.  Number 
of copies required for approval and procedure of submission shall be intimated to the supplier. 
 
On successful completion of erection / installation, each item / equipment will be thoroughly inspected 
by the Purchaser / Engineer for correctness and completeness of installation. 
 
The Site tests, pre commissioning tests and commissioning tests shall be carried out in the presence 
of the Contractor and the Purchaser / Engineer. 
 
The Contractor shall provide Purchaser/ Engineer with complete test report in a form approved by the 
Engineer / Purchaser. 
 
Test results obtained at site shall be compared with factory test results to ensure the condition of the 
equipment.  
 
TESTING  
 
Manufacture’s test certificates shall be furnished by the supplier for all bought out materials, 
components etc. 
 
Wherever such test certificates are not available, the item shall be got tested by the supplier at his own 
expense at the government recognized laboratories mutually agreed upon. 
 
The main equipment and components shall be carefully examined to determine their conformance with 
this specification with respect to material and workmanship, finish marking, dimensions, arrangement, 
and to assess its conformance with other requirements stated or reasonably implied and not covered 
by specific tests. 
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Complete tests shall be made in factory by the contractor to ensure that the performance and operating 
characteristics of the equipment are satisfactory and to determine whether or not guarantee have been 
met. 
 
At the conclusion of all test procedure the equipment shall be examined for signs of wear, cracks, 
distortion or incipient damage of any sort and any defects shall be corrected before the equipment is 
shipped / commissioned. 
 
In the event of failure of the product or any part thereof to fully meet any inspection or test requirement 
specified, the Contractor shall notify the Purchaser / Engineer, if he wishes to repair and / or use such 
product or part. 
 
The tests to be carried at Works / Site for various items shall be as indicated against each item. 
 
Factory inspection shall be carried for power panel of 415V supply and HT Panel 
 
 
POWER DISTRIBUTION BOARDS / LIGHTING DISTRIBUTION BOARDS 
 
Routine tests as per applicable standards shall be carried out at Contractors’ works.  The minimum 
tests at works and at site shall be as follows:- 
 
A. AT WORKS 
 

a) Power frequency high voltage withstand test. 
 

b) Insulation Resistance Test. 
 

c) Dimensional tests 
 

d) Operational Tests 
 

e) Tests to prove interchangeability of similar parts 
 
B. AT SITE 
 

a)    Power frequency high voltage withstand test. 
 

b)    Insulation Resistance Test. 
 

c)    Operational Tests 
 

d)    Tests to prove interchangeability of similar parts. 
 
 
TESTING AND COMMISSIONING OF POWER DISTRIBUTION EQUIPMENTS. 
 
In addition to the checks and tests specified earlier or later the following shall be applicable for all 
Power Distribution equipments. 
 
After installation but before any power supply in connected, the contractor shall make a complete 
mechanical and electrical check of the system.  These shall include, but not restricted to the following:- 
 
MECHANICAL CHECKS 



 

289  
 
 

 
Visually inspect all equipment / items for defects if any, and check equipment numbers against 
approved drawings to ensure that equipment has been correctly located and proper installation is 
done. 
 
Check, name plate details and wiring diagrams indicated on the equipments viz switch boards, 
disconnecting switches load break switches, PDBs, etc., for conformity with the data given in approved 
drawings. 
 
Check that all moving parts, drive motors, linkages in the disconnecting switches, breakers are properly 
lubricated by approved / recommend type of lubricant. 
 
Check for mounting of all separately supplied accessories against approved GA Drawings for 
equipment viz. Breaker, disconnecting switch, busduct, Rising Main etc. 
 
ELECTRICAL CHECKS 
 
VISUAL / MECHANICAL 
 

a) Check for the phase sequence from Transformer, LT Busduct and LT Switch Board. 
 

b) Check for proper bus joint and connections for tightness 
 

c) Check all power cable connection for tightness and proper support. 
 

d) Check drive motors turn freely by hand. 
 

e) Check padlocking of all operating cabinets. 
 

f) Check proper gasketing of outdoor, installed equipment, operating cabinets etc.  
Busduct end terminations, inspection openings, joints between standard erections, 
Switchboards, PDBs, DBs. 

 
VISUAL / ELECTRICAL 
 

a) Check all plug in contacts for alignment and grip for HT and LT Breakers. 
b) Clean moving and fixed contacts of LT Breakers, Contactors, and Switch Fuse Unit 

with CRC 2 – 26. 
c) Check the rating of Power and Control Fuse against approved drawings.  Fuses shall 

be undamaged and fit for service. 
d) Check for voltage rating of auxiliary equipment viz. Closing and tripping coils of 

breakers, auxiliary supply of all protection and auxiliary relays, spring charging / power 
drive motors against approved drawings. 

e) Insulation resistance tests as IS 2259 1963 
 
TESTS FOR INTERNAL WIRING 
 
AT SITE 
 
Insulation Resistance Tests at 
 

a) Individual circuits 
b) Individual MCB and FUSE DISTRIBUTION BOARDS 
c) Each Panel Boards, Sub – Panel Boards 
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d) Main Incoming ACBs 
 
NOTE: 
 
All tests shall be carried out with final appliances / equipments connected and disconnected and with 
1000 V Megger. 
 
Conditions of Contract 
 
The quoted rates shall be inclusive of all Liaisoning / Incidental charges with the respective 
departments wherever applicable and No additional charges will be given. Scope includes 
preparation, submission of Application Forms and other associated works with necessary 
documents and working drawings to CEIG / CEA / TANGEDCO / TNERC / MNRE & TEDA for 
obtaining approval for drawing and getting Safety Certificate, approval for Energisiation, availing 
service connections as per Single Line Diagram 
 
The existing walls shall be cut to conceal the conduits. 
 
After installation of concealed conduits, repair patchwork and repainting of all damaged surfaces to 
mach existing finish shall be carried out 
 
Repainting of all walls and ceilings to restore finish surfaces, where the electrical work has occurred 
shall be done. 
  
The complete ratings of each equipment, the main service panel, branch circuit panels, quantity 
and sizes of conductors shall be included in the relevant as built drawings.  
 
Separate as built lighting and power layouts shall be provided. 
 
Floor plans shall be drawn in 1: 100 scale and the details of main electrical    room etc. shall be 
provided 1: 50 scale. 
 
All metallic housings, panel boards, junction boxes, pull boxes, receptacles, Lighting outlets, 
switches, metal conduits and other non – current carrying Metallic bodies shall be bonded with 
equipment grounding conductors. 
  
It shall be ensured that the ground resistance is less than 05 Ohms. 
 
After installation, the ground resistance of the installed grounding shall be tested  
and ensured that it is 05 Ohm or less. 
 
All neutral conductors are isolated from the ground down stream from the Main Service Panel 

 
It shall be ensured no other conductor shall have white or grey and green       
Color insulation other than the neutral and ground respectively as indicated    above. 
 
It shall be ensured that the installation contractor obtains the necessary   construction permits from 
the city or local authorities as required 
 
All drawings, specifications, Bill of Materials, Bill of Quantities, cost estimate and other information 
shall be provided only in English Language which is only acceptable.  
 
All Manufacturer / Type and ratings of main distribution panels are included in the one line diagram 
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TECHNICAL SPECIFICATIONS FOR ON GRID SOLAR PANEL SYSTEM 

Solar PV Modules 

The cell of the modules shall be polycrystalline. The capacity shall be considered as 320 Wp per 
module. The PV modules shall qualify IEC-61215 or IS-14286 and IEC-61730. The proposed PV 
modules have test certificates issued from accredited test laboratories of MNRE (Ministry of new 
and renewable energy). Test certificates issued by IEC accredited laboratories are also acceptable. 
The proposed PV modules shall be manufactured in India.  
 
Each PV module used in this project must use an RF (Radio frequency) identification tag. The 
information must be mentioned in the RFID tag used in each module as per guide lines of MNRE 
which must be inside the laminate and able to withstand harsh environment condition. 
 
If higher capacity Solar Power Panel (> 320Wp) is used, the quantity of solar panels should be such 
that the total power output (10 kWp, 15 kWp, 20 kWp & 30 kWp) is maintained.  
    
Technical specification of the PV Module shall include but not limited to the 
following: 
 

Sl. No Item Description 

1.0 Certification i)          IEC 61215 or IS 14286 
ii)         IEC 61730 

1.1 Test   certificate   issuing 
authority. 

NABL/ IEC Accredited Testing Laboratories 
or MNRE accredited test centers (preferably 
the latest ). 
 2.0 PV Cell  

2.1 Type poly crystalline 
2.2 Size 156mm x 156mm 
3.0 PV Module  
3.1 Rating at STC 320Wp, 72 cells (without any negative 

tolerance) 

3.2 Efficiency Minimum 16% 
3.3 Fill factor Minimum 70% 
3.4 Withstanding voltage 1000V DC 
3.5 Glass Toughened 
3.5.1 Thickness 3.2 mm (minimum) 
3.5.2 Type High transmission, low iron, tampered & 

textured 
glass with anti reflective coating. 3.6 PV Module Junction Box  

3.6.1 Protection level IP 65 or above 
3.7 Bypass Diode  
3.7.1 System Voltage (Vsys) 1000 V dc 
3.7.2 Number 3 numbers 
3.8 Module Frame  
3.8.1 Type Anodized aluminum frame 

 

3.0 PV Array 
 

Specification of the PV Array shall include but not limited to the following: 
 

Sl. No Item Description 
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1.0 Nominal Capacity 10kWp, 15 kWp, 20 kWp & 30 kWp.  
2.0 PV      Module      

interconnection connector 
 

MC-4  

3.0 PV Module interconnection 
cable and array cable 
 

PV 1-F standard  / NEC  standard  “USE-2  
or 
RHW-2” type ( double insulated) 

4.0 PV array String Voltage Compatible  with  the  MPPT  Channel  of  
the 
inverter 

5.0 Number of Parallel String 
against 
each MPPT Channel 

02 Nos (Maximum) 

 
4.0        Array Structure 

 
 
i)   PV Array shall be installed at the Roof top of the Indian Bank, Branches / buildings at 

the respective Locations given in the tender. 
 
ii) PV Array structures shall be of GI with combination of either of I, C, L or T s e c t i o n s  

MS flat as per structure design requirement. The structure should be capable of 
withstanding a wind load of 180 km/hr after installation (Structural design document to 
be submitted by the contractor)  

 
iii) Weight of the Metallic part of PV Array structure excluding nuts and bolt must be 

minimum same as the Weight of the total PV Module. 
 
iv) Structural shall be corrosion resistant and electrolyticaly compatible with the materials 

used in the module frame, its fasteners, nuts and bolts. 
 
v) The array structure shall be made of hot dip galvanized MS structure of minimum 

galvanizing thickness 120 micron (Test certificate to be submitted by the contractor from 
standard testing laboratory to prove the thickness of galvanization)  

 
vi) Structures shall be supplied complete with all members to be compatible for allowing 

easy installation. 
 
vii)   The module mounting structure shall have to be designed and fabricated with optimum 

tilting angle considering the site conditions. 
 
viii)     The s structure shall be designed for simple mechanical a n d    electrical installation. It 

shall support Solar Photo Voltaic modules at a given orientation, absorb and transfer the 
mechanical loads to the ground. 

 
ix) All fasteners for supporting conduits,  nut & bolts shall be made with stainless steel of 

grade SS314 except foundation bolts and the nuts and bolts to be used for connection 
of earth strip with module mounting structure which will be of MS (GI Coated). 

 
x) Supporting  structures including  module  Mounting structure  shall  have  to be  

adequately  protected against  all climatic condition. The array structure shall support 
SPV modules at a given orientation and absorb and transfer the mechanical loads to the 
columns properly. 

 
xi)      The structures shall be designed for simple mechanical and electrical installation. There 

shall be no requirement of welding or complex machinery at the installation site. Required 
civil work or support platform is absolutely essential to install the structures, detailed 
engineering drawings and instructions for civil and other works shall got approved from the 
competent authority before carried out at the site. 

 
xii)    The Specification of the GI sections, flats must be as per IS 808 
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xiii)   The supplier shall specify installation details of the PV modules and the support 

structures with appropriate diagrams and drawings. 
5.0       PV Array Junction Box (AJB) 

 
Array Junction Box (AJB) shall have to be used for termination of string prior connecting 
array with each inverter.  The desired specification of the  PV  Array Junction  Box  and  
accessories  shall  include  but  not  limited  to  the following: 

 
Sl 
No 

Item Description Desired Data 

1.0 Enclosure  
1.1 Degree of Protection IP65 with UV Protected 
1.2 Material Polycarbonate. 
1.3 Withstanding voltage 1000V DC 
1.4 Withstanding Temperature 100 0C 

1.5 Accessories mounting arrangement DIN Rail 
1.6 Number of Strings entry As may be required  
2.0 Cable Entry and Exit  
2.1 Position Bottom at cable entry and exit 
2.2 Cable Entry and Exit connector type MC 4 Connector ( PV Array String cable) 

2.3 Cable gland Earthing cable entry 
3.0 Surge Protecting Device (SPD)  
3.1 Type DC 
3.2 Approved Make ABB / OBO bettrman / Legrand 

 
3.3 Protection class Type B+C 
3.4 Number of set As may be required as per string Design 
3.5 System Voltage Matched with System Voltage 1000 V DC 
4.0 Fuse with fuse holder  
4.1 Position Positive and negative terminal for each 

series string 
4.2 Type Glass fuse, for PV Use only 
4.3 Rating Current: Minimum 1.25 times the rated 

short 
circuit current of the string 
Voltage: Minimum 1000 V DC 
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TECHNICAL SPECIFICATIONS FOR PASSENGER LIFT 

 

1. General  
 
These specifications cover the details of Electrical Elevator equipment to be supplied, 
inspection as may be necessary before dispatch, delivery at site, installation, testing, 
commissioning and handing over and the defects liability for a period of 1 year after virtual 
completion of all works. 
 
These specifications shall be read in conjunction with the General Conditions of Contract 
(GCC) and Special Conditions of Contract (SCC) with all correction slips as well as 
schedules and drawings. In the event of any discrepancy between these specifications and 
inter-connected contract documents, the stringent of the two shall be followed. 

 
The equipment and installation covered by these specifications and drawings shall conform 
to codes of practice in force and highest standards of workmanship and materials. This work 
shall be done in accordance with the provisions of the Lifts Act, and subsequent 
amendments, as also any state or local Act in force and latest Indian Standard 14665.  
 
The Electrical wiring shall strictly comply with IS:732 and the entire installation shall be in 
accordance with the Indian Electricity Act 2003 and Indian Electricity Rules 1956 as 
amended to-date.  
 
The Contractor shall follow all statutory requirements as well as best trade practices in the 
manufacture and installation of elevators. The Contractor shall arrange to obtain the 
statutory approval of the Inspectorate of Lifts as may be required before commencement of 
the erection and for commissioning of the Elevators and handover for operation after 
satisfactory tests. 

 
2. DRAWINGS 

 
Before commencing work, the Contractor shall prepare and submit all drawings necessary 
to show the general arrangement and details of elevator installation. These drawings must 
be approved by the Employer and by Statutory Authorities before installation and shall 
become part of the contract. 
 
The Contractor shall, within 3 weeks of receipt of a Letter of award of contract, submit 3 
copies of all working drawings showing hoistway and machine room layouts clearly 
indicating and specifying all connected structural, electrical and architectural works 
including imposed structural static / dynamic loads and electrical ratings. Within 15 days of 
receipt of letter of award of contract, the Contractor shall obtain from the Employer all the 
information he needs to prepare his drawings and shall have any interaction with the 
Employer to finalise all parameters and data for design. The Contractor will be held 
responsible for any discrepancies, errors and omissions in the drawings or particulars 
submitted by him even if these have been approved by the Employer. On approval of these 
drawings by the Employer (within 2 weeks of submission of full documentation), the 
Contractor shall submit five copies of approved working drawings incorporating corrections 
/ comments, if any made by the Employer, and shall immediately commence work. 
 

On completion of work, the contractor shall supply four sets of CD’s and four copies of the 
detailed wiring diagram, as-built drawings and equipment maintenance manuals. Further, a 
copy of such detailed diagram and a set of instructions for evacuation of passengers, in 
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case of breakdown of the elevator, shall be framed and installed in the respective machine 
room by the Contractor. 
 
The Contractor shall carry out all the work strictly in accordance with drawings, details and 
instructions of the Employer. 

 
3. LIFTS CONTRACTOR’S RESPONSIBILITIES: Main and Ancillary Works 

 
I. All cabling and wiring from 3 - phase main switch and single phase switch in machine 

room to Contractor’s equipment. 
 

II. All machine bases, pedestals, and structural steel supports and brackets for the 
installation, to suit the sizes of the hoist-ways. Steel required for insert plates/ISMB/Beams 
for support of equipments in machine room and grouting/installing on foundation/slab/ 
wall. 

 
III. Sill tracks including sill supports, if required. 

 
IV. Lift-pit ladders, Screen guards, fascia plates and other protection for installation. 

 
V. All chasing and cutting of pockets/holes and making good. (All cutting, fastening and 

chasing work shall be as approved by Employer). 
 

VI. Ensuring safety against accidents including barricading all openings and caution signs. All 
statutory rules and regulations shall be observed. 

 
VII. Scaffolding for installation and allowing electrical contractor to use the scaffolding for 

electrical lighting work in the lift-shaft. 
 

VIII. All other items necessary for satisfactory execution and completion of works, whether 
specified or not. 

 
IX. Any additional work to satisfy the inspection authority for obtaining approval. 

 
X. Any minor chipping work required for adjustment of Guide rails/carriage etc. 

 
XI. Sealing of all holes made in RCC walls during the course of installation. 

 
XII. Commissioning spares. 

 
XIII. Price of commissioning spares (Itemised with Quantity) shall be included in elevator 

supply rate. 
 

XIV. Obtaining approval of elevator inspector before commissioning of elevator. 
 

XV. All the cabling/wiring from Electrical Panel to Lift Head room/Lift machine room to be 
done by contractor. Suitable modification to the electrical panel in the 
basement/MCCB incomer shall be done by the contractor. 

 
XVI. Arrangement of receiving and storing the material till the handing over of elevator to 

Employer. Employer shall be responsible for safety of elevator and its accessories 
only after approval of elevator by lift-inspector and handling over to Employer after 
checking of complete satisfactory operation as per specification. 
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XVII. All the material shall be offered for inspection in factory and shall be dispatched to site 
only after receipt of Release order from Employer. 

 
XVIII. Each and every material, including cables, required for satisfactory erection and 

operation of elevator shall be included in the scope of supply and work. 
 

4. SOUND REDUCTION 
 
The Contractor shall provide necessary sound reduction materials, such as rubber pads of 
suitable density to effectively isolate the machine from the machine beams and/or flooring/ 
walls. 
 
Noise level inside cars and in the machine room shall be maintained at minimum levels and 
in any case not more than specified under PERFORMANCE PARAMETERS. 

 
5. TRACTION MACHINE 

 
The machine shall be gearless traction type with motor, electro-mechanical type of brake 
and driving sheave mounted in proper alignment on a single heavy cast-iron base or steel 
bedplate. 
 
The worm shaft shall be fitted with roller bearings to take end thrust. The sheave shaft shall 
also be fitted with roller bearings to ensure proper alignment. All shafts shall be provided 
with well-designed keys. 
 

Rotating parts shall be statically and dynamically balanced. 
 
The drive sheave shall be designed with machined V-grooves to ensure adequate traction 
with minimum wear on rope. All sheaves including deflector sheaves, where used, shall 
conform to I. S. 14665 (Part 4 section 3)  
 
Adequate and dust – proof lubrication shall be provided for all bearings or gears. 
 
The brake shall be suitably curved and provided with fire-proof friction lining. The operation 
of brake shall be smooth, gradual and with minimum noise. The brake shall be designed to 
be of adequate size and strength to stop and hold the car at rest with rated load. The brake 
shall be capable of operation automatically by various safety devices, current failure and by 
the normal stopping of the car. The brake shall be released electrically. It shall also be 
possible to release the brake manually so as to move the lift car in short stops. Suitable 
Brake release tools (total 4 Nos.) shall be supplied and stored in the machine rooms/ agreed 
place. 
  
For manual operation of elevators, up and down direction of the movement of the car shall 
be clearly marked on the motor or traction machine. A warning plate in bold signal red colour 
“to switch off the mains supply before releasing the brake and operating the wheel “shall be 
prominently displayed. 

 
6. HOIST MOTOR 

 
The motor shall be suitable for 415 Volts +10%, 50 Hz. + 6%, 3 Phase A.C. Supply. The 
motor must be designed for arduous elevator duty, rapid reversals and constantly repeated 
starts and stops as defined in the relevant codes of practice. All windings must be heavily 
insulated, adequately impregnated for tropical climate and mechanically strengthened and 
must be specifically designed to have a high starting torque and low starting current 
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characteristics within the limits acceptable to electricity supply co. requirements and I.E. 
Rules. The motor shall be designed in such a way as to withstand occasional overloading 
above its rated capacity and shall have overload protection of relay and protection against 
phase failure as well as phase reversal. The motor shall have good speed regulation under 
different conditions of load and shall be designed to give a noiseless and vibration-free 
operation. Insulation shall be class F. Motor shall be TEFC type and with IP 55 protection 
with minimum 120 starts per hour. HP of the motor of each lift should be specified.  
 

7. MOTOR CONTROL AND DRIVE 
 
The lift motor shall be controlled by a variable voltage variable frequency (V.V.V.F.) micro-
processor control system which shall control and monitor every aspect of elevator operation 
at all stages of the car motion cycle on real time basis. 
 
The A.C. V.V.V.F. drive system shall control A.C. voltage and frequency concurrently with 
the hoist motor to regulate the elevator’s actual performance to match closely the ideal 
speed pattern, obtain maximum efficiency of operation and provide a very smooth ride. 
 
Frequency shall range between zero and rated value. 
 
The Controller shall be provided with a self-diagnostic programme to keep downtime to a 
minimum possible. 
 
The controller shall intelligently adjust door times in response to car calls, hall calls and 
“Door Open” button operation. 
 
An Inspector’s changeover test switch and set of test buttons shall be provided in the 
controller. Operation of the Inspector’s changeover switch shall make both the car and 
landing buttons inoperative and permit the elevator to be operated in either direction from 
the controller for test purposes by pressing corresponding test buttons in the controller.  
Controller should have Integrated Field Test Mechanism.  It shall not, however, interfere 
with the emergency stop switches inside the car or on the top of the car.  

 
8. GUIDES AND FASTENINGS 

 
I. Guide-rails for car and counterweight shall consist of machined mild steel tee sections, 

erected plumb, and securely fastened to the Elevator well framing by heavy steel brackets, 
suitably spaced, to limit deflection of guide-rails to 3 mm under normal working conditions.  

 
II. The guide-rails shall be of suitable section with ends forming matched joint and shall be 

connected with steel fish plates. 
 

III. Guide-rails shall cover the full height of the hoistway and pit. 
 

IV. Guides shall be designed to withstand the action of safety gear when stopping a counter 
weight or fully loaded car.  

 
V. The max. deviation from true plumb and alignment of guide rails shall be 2 mm. 

 
VI. All support framing shall be rigid and shall be designed to restrict displacement of the point 

of support of brackets to 3 mm under normal working conditions. 
 

VII. The whole guide-rail installation, including expansion joints, shall be designed for a 
smooth ride. 
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VIII. The guide-rails shall be protected during storage and installation with a rust-inhibiting 

coating which shall be cleaned off on completion of installation. 
 

IX. Guide-shoes shall be adjustable type and mounted so as to provide continuous contact 
with guide rails under all conditions. 

 
Guide shoes shall be provided at top and bottom of each side of car and counterweight 
and shall be designed for quiet operation. 

 
Additional guide shoes shall be provided on each side of buffer frame in case of oil-buffers. 

 
9. SAFETY 

 
In addition to other specifications, the Elevator shall be provided with safety devices as 
follows:- 
 

I. Against overload. 
 

II. Safety gear on car so that in the event of rope breaking or loosening, the car will be brought 
to rest immediately by means of grips on the guides. 

 
The over-speeding car shall be automatically brought to a gradual stop on guide-rails and 
power supply to the hoist motor shall be switched off. 
 

III. Over-speed centrifugal governor operating the safety gear in case of over-speeding of car 
in the down direction. 

 
IV. Car gate lock in the event of car gate being opened, when passengers are in the car, the 

elevator will be brought to rest. 
 

V. Over-travel limit switches at top and bottom limits of travel to disconnect the power supply 
and apply brakes to stop the car within a defined safe distance in case of over-travel in 
either direction 

 
VI. Ultimate terminal switches to stop the car automatically within top and bottom clearances 

independently of normal over-travel limit switches but with buffers operative. 
 

VII. Protective guards to counterweights in pit, rope sheaves and wherever required. 
 

VIII. Toe guard apron to the car platform.  
 

10. CAR 
 
a. Cabin Size 
The internal clear dimensions of the cabin shall be as per those specified in IS 14665-Part 
I. The car shall be so mounted on the frame that vibration and noise transmitted to the 
passengers inside is minimised.  

 
b. Frame and Safety Device 
  
The car frame shall consist of mild steel channel top and bottom securely riveted or bolted 
and substantially reinforced and braced so as to relieve the car enclosure of all strains when 
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the safety device comes into action due to overspeed or when the capacity loaded car is 
run on the buffer springs at normal speed. 
 
The safety device mounted on the bottom members of the frame operated by a centrifugal 
speed governor shall be arranged to bring the car to a gradual stop on the guide-rails in the 
event of excessive descending speed; and provision shall be made to shut off the power 
supply to the motor. 

 
c. Buffers 
 
Spring buffers (2 Nos.) or as recommended by supplier shall be furnished and installed in 
the pit under the car and counterweight. These buffers shall be mounted on RCC Pedestals 
in the pit. The car buffer spring must be of correct design to sustain the car with capacity 
load without damage, should the car terminal limits become inoperative. The car buffers 
must be located symmetrically with reference to centre of car. 
 
The Contractor may alternatively offer oil type buffers. The plunger shall be mild steel, 
designed for a very high factor of safety and accurately machined. A toughened rubber 
bumper shall be fitted to the plunger top to cushion the impact of steel buffer plates attached 
under the car and the counterweight. An oil gauge shall be provided to check the oil level. 
 
d. Counterweight 
 
The Elevator shall be suitably counter-balanced for smooth and economical operation. Cast 
iron weights shall be contained in a structural steel frame properly guided with suitable guide 
shoes (4 Nos). 
 
Substantial expanded metal counter-weight screen guard shall be furnished and installed, 
as required by Lift Inspector. 

 
e. Hoisting and Governor Ropes 
 
Bright steel wire ropes with fibre cores suitable for elevator duty shall be used for hoisting 
ropes. 
 
Not less than 3 independent suspension ropes shall be provided and designed to share load 
equally by means of adjustable shackle rods with equalizer springs at each end of hoisting 
ropes. 
 
Each rope shall have adequate section to provide a minimum factor of safety of 4 based on 
the max. force on the rope. 
  
Governor ropes shall be similar to hoisting ropes. Their ends shall be securely attached to 
the car and to the safety gear. The governor ropes shall be tensioned by a weight loaded 
device in the pit. 
The contractor shall submit the technical details and source of supply of ropes to the 
Engineer-in-Charge as well as a certificate of performance of ropes from an approved test 
laboratory or Authority. 
 
Compensation for travel shall be provided for all elevators having a travel of more than 30m.  
 
f. Enclosure 
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The car enclosure shall be as per drawings and as specified. The cabin floor, roof and walls 
shall be free of distortion and undue deflection as per IS 14665 – Part 4, Section 3. 
 
g. Brakes 
 
D.C. brakes will be spring-applied and electrically released. They shall be designed to 
provide smooth stops under variable loads. 
 
 
 
h. Doors 
Provision shall be made for vertical and horizontal fine adjustment of doors. 
 
i. Door Operators 
 
The door operators shall be VVVF inverter controlled heavy duty A. C. motor, allowing 
variable opening and closing speeds and full synchronization of car and landing doors. 
 
j. Travelling Cables 
 
The travelling cables shall be multi-core with high conductivity stranded conductors 
specifically designed for elevator duty. The cables shall be provided with retaining straps 
and individual cable clamps. 
 
k. Emergency Lighting 
 
A self-contained, non-maintained emergency light with a trickle- boost charger shall be 
provided. 

 
l. Emergency Exit and Evacuation 
 
An emergency exit shall be provided on car roof. A safety switch shall be provided to prevent 
the car travelling when the emergency exit is open. 
 
An emergency key shall be provided on each landing to unlock the doors for evacuation and 
maintenance. 
 
The doors shall be capable of being opened manually during power failure from inside the 
car when the car is within a landing zone. 
 
m. Intercom 
 
An Intercom system shall be provided between the car, main landing, machine room and 
Fire Console room linked to EPABX of Office Bldg. 

 
n. Manual Cranking Facility 
 
Manual cranking facility shall be provided in the machine room/agreed place to facilitate 
evacuation of passengers in case of power failure. The manual mode shall be in addition to 
automatic car failure operation ,specified elsewhere. 
 
o. Emergency Stop Switch 
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A stop switch in the machine room / top of car shall be provided for use by maintenance 
crew to cancel all car and landing calls for a particular elevator. 
  
p. Maintenance Switch  
 
On operation of the maintenance switch (located on top of the car) by the maintenance crew, 
the car shall travel at slow speed not exceeding 0.85 m / sec by continuous operation of a 
button. 
 
q. Landing Door Interlocks 
 
Electrical interlocks shall be provided to ensure that the car does not operate unless all 
doors are closed and unless the car reaches a landing zone. 
 
 
r. Overload Indicator 
 
An overload indicator with buzzer shall be provided in the cabin to indicate to the passengers 
that the car will not start as it is overloaded. 
 
s. Other Features  
 
All features specified in the Schedule shall be provided. 
 

IX. Full length handrails shall be provided on the side wall panels (on both sides). 
 

X. The door closing time shall be set for min. 5 seconds and the door closing speed shall not 
exceed 0.25 m/sec. 

 
t. Operating Panels, Buttons and Switches 
 
Main and secondary car operating panels, buttons and switches shall be located on the two 
front wall panels next to the car door and as specified in the Schedule of Elevators. 

 
All buttons and switches shall be clearly legible with fade-proof text and figures, and shall 
be easily accessible, all panel letters shall be inscribed with Braille for VC persons.   

 
 

11. ELECTRIC WIRING 
 
Necessary insulated wiring to connect all parts of the equipment shall be furnished and 
installed. Insulated wiring shall be flame -retardant and moisture- resistant and shall be run 
in M.S. conduits. All cables shall be copper conductors.  
Trailing cables shall be PVC sheathed copper conductor multi-core ribbon type designed 
for elevator service. They shall be flexible and shall be suitably suspended to relieve strains 
on individual conductors. All copper conductors shall be of appropriate gauge copper to 
avoid excessive voltage drop. All wires, cables, conduits, metal boxes, fittings and earthing 
shall comply with statutory requirements and IS specifications.  
 
The controller unit comprising of the main circuit breaker, adjustable overload and phase 
reversal and phase failure protection, all the circuit elements, transformer, rectifier for D.C. 
control supply, inverter power pack, terminal blocks etc. shall be enclosed in an insect 
vermin- proof, sheet- steel floor or wall- mounted cabinet with hinged doors at front or at 
both front and rear. Proper warning boards and danger plates shall be provided on both 
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sides of the controller casing. Sheet steel used for controller cabinet shall not be less than 
18 gauge and shall be properly braced, where necessary. Suitable gland- plate shall be 
provided for cable entry. The battery for the charger unit shall be suitably placed in the 
machine room/agreed place. 

 
All sheet steel work shall be surface- treated and painted with two coats of synthetic enamel 
paint of suitable shade, both inside and outside, over two coats of zinc primer. 
 

12. PAINTING 
 
All exposed metal work furnished in these specifications, except as otherwise specified, 
shall be given one shop coat of anti-corrosive primer after approved surface treatment of 
metal surfaces and two coats of approved enamel paint of approved shade. Minimum DFT 
specified shall be met for each coat of paint. Painting shall be guaranteed to last for the 
guarantee period specified. All recommendations of the Paint Manufacturer shall be strictly 
complied with. 

13. WORKS TESTS 
 
The following tests shall be carried out at Works. The Employer shall be given notice of the 
time and procedure of the tests before they are carried out, and shall be given facilities for 
observing the tests at Works. Contractor may specify the tests he will be able to show in the 
factory. 
 

a. High voltage works tests of equipment, which is not already tested in accordance 
with appropriate IS codes. 

b. Buffer test. 
 

14. TESTS ON COMPLETION 
 
The following tests shall be carried out to the satisfaction of the Engineer-In-Charge. 
 

I. Insulation resistance and earth test for all electrical apparatus. 
II. Continuous operation of the elevator under full load conditions and simulated starts and 

stops (150 nos. per hour each) for one hour at the end of which time the service 
temperature of the motor and the operating coils shall be tested. This shall be as per I.S. 
specification. 

 
III. The car shall be loaded until the weight on the rope is twice the combined weight of the 

car and the specified load. The load must be carried on for about 30 minutes, without any 
sign of weakness, temporary set or permanent elongation of the suspension rope strands. 

 
IV. The following items shall be tested : 

 
a. Levelling accuracy at each landing in conditions of fully loaded and empty car. 

 
b. No load current and voltage readings both on ‘Up’ and ‘Down’ Circuits. 

 
c. Full load current and voltage readings both on ‘Up’ and ‘Down’ Circuits. 

 
d. One and quarter load current and voltage readings both on ‘Up and ‘Down’ 

Circuits. 
 

e. Stalling current and voltage and time taken to operate overload. 
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f. Overload protection. 
 

g. Gate sequence relays, if provided and installed. 
 

h. Car and landing door interlocks. 
 

i. Collective control and priority sequences, if installed. 
 

j. Safety gear mechanism for car and counterweight with fully loaded car and also 
with only 68 kg load. 

 
k. Speeds on Up and Down travel with full load, half load and empty car. 

 
l. Door contacts. 
 
m. Final terminal stopping device. 

 
n. Normal terminal stopping device. 

 
o. Car and counterweight buffers with contract load and contract speed. 
p. Operation of controllers. 

 
q. Manual operation of elevator at mid-way travel. 

 
r. Emergency operation. 

 
s. Phase failure and Phase reversal test. 

 
t. Any other test necessary. 

 
u. Inspection test plan (as given below). 

 

 Tests Reference 
Documents 

Sample 
size 

Scope of Inspection 
Employer/ 

Vendor Consultant/ Remark 
Third Party 

A Type Tests      

 For Control Panel      

i Temperature rise test IS13947,IEC 
60947 

 W R  

ii Dielectric Properties -do-  W R  

iii Short Circuit withstand capacity -do-  W R  

iv Verification of IP protection -do-  W R  

 For Motor      

i Type Test Certificate IS 8789  W R  

B Routine Tests      
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 For Control Panel      

i Routine Test Certificates As per relevant 
IEC 

100% W R  

 For Motor      

i Routine Test Certificates As per relevant 
IEC 

100% W R  

C Site Tests      

i Insulation resistance test and HV test ISI4665 100% W R  

ii Operation and Interlock sequence test on control 
circuit 

- do - 100% W R  

iii Earthing continuity tests  - do - 100% W R  

iv Test to determine that the motor, brake, control 
equipment and door locking devices and limit 
switches function correctly. 

- do - 100% W R  

v Brake to be tested to check whether it can 
sustain a car at rest with 125% of rated load. 

- do - 100% W R  

vi Test to determine that the car raises and lowers 
at rated speed. 

- do - 100% W R  

vii To test whether the lift car achieves the rated 
speed. 

- do - 100% W R  

viii To test whether the safety gear stops the lift car 
with rated load (Over speed test) 

- do - 100% W R  

 Note:      

 1) W = Witness, R = Review.      

 
v. Tests on completion shall also be performed to the satisfaction of Inspector of Lifts. 
 
 

15. STATUTORY APPROVALS 
 
All statutory approvals from commencement to commissioning of elevators including license 
for operation of the lifts shall be obtained by the Contractor from the Inspector of Lifts and 
other Authorities. However, the Employer will provide all necessary assistance for providing 
documents, drawings and certificates pertaining to other contractors, if required. 
 
The Employer shall reimburse necessary statutory fees in connection with the approval of 
installation of elevators. 
 
 

16. FEATURES REQUIRED FOR VVVF ELEVATORS (1.00 m/s with group control) 
 
a. Group / Independent / Attendant Operation 
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It shall be possible to group specified cars in a group with dynamic disposition of cars as 
required by the traffic pattern. A smart car dispatching system with ring communication shall 
be provided for optimum passenger comfort and elevator performance under all traffic 
conditions. Any defective car shall be automatically eliminated from the group. 
 
Each car shall be provided with a keyswitch for independent operation housed in a service 
cabinet. In this mode, the elevator shall respond only to car calls. Hall calls will not be 
registered. 
 
It should be possible for an attendant to operate any car. 
 
Group indicator panels shall be provided in the Main Lobby at Ground Floor and in the 
machine room to indicate the working of all the lifts in the group. 
 
b. Fireman’s Switch 
 
A fireman’s toggle switch shall be provided in a break glass for the specified elevator at 
ground floor to enable firemen to bring the elevator non-stop to ground floor from any 
location and to cancel all calls until the car is operated on attendant control. The Fireman’s 
switch shall bring other two lifts also to ground floor and will remain there with doors open. 

 
c. Emergency Power Operation 
 
In case of power failure, Automatic Rescue Devices shall bring the elevator safely to the 
nearest landing and open the doors till power supply is restored and then permit operation 
of one or more Elevators on emergency power. Standby genset power shall also be supplied 
to car lights, fan, alarm and intercom (The generator set will be installed by the Employer). 
 
In addition to the standby genset power, a trickling battery shall be provided to supply power 
to emergency light fixtures, alarm and intercom. 
 
d. Profile Generator 
 
A profile generator or similar device shall be provided to use the car at an optimum speed 
level and to improve levelling accuracy. 
 
e. Data Storage and Retrieval 
 
Data from daily operations shall be stored in the control system and shall be retrievable.  
 
Data shall include all particulars of calls, mode of operation, door open/close, acceleration 
/ deceleration, stops, status etc. The contractor shall specify in his offer the full capability of 
his system in this regard. 
 
It should be possible from such retrieved data to prepare an up-dated traffic analysis at any 
time. 
 
f. Predictive Car Selection 
 
Once a hall call is registered, a dynamic car algorithm shall transfer the call to an optimally 
selected car to provide the maximum traffic efficiency. 

 
g. Anti - Nuisance 
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If number of calls registered is in excess of corresponding car load, all car calls shall be 
cancelled. 

 
h. Home Landing Facility 
 
A car shall return to a pre-determined landing after the last call is answered. 

 
i. Fire Alarm Home Landing (Through BMS) 
 
The contractor shall provide only potential free contacts and communication ports for fire 
alarm home landing through BMS. 

 
j. Load Non stop 
 
When the car load exceeds a predetermined limit, the elevator shall not respond to hall calls. 
 
k. Parking shut - off 
 
When the parking switch is turned on, the car shall proceed to a pre-determined parking 
floor answering calls on the way. Lights and fans shall then be automatically turned off and 
a “ PARK “ sign shall be displayed. 
 
l. Separate door times 
 
When a car responds only to hall calls or only to car calls, the door shall open for a shorter 
time than when responding to both car and hall calls. 

 
m. Door Safety 
 
Multi-beam infrared / ultrasonic electronics curtains shall be provided to scan the doorway 
and reverse the door closing in case of any obstruction. 
 
n. Door Failure Operation 
 
When an obstruction prevents a door from opening, the controller shall attempt its removal 
by repeated opening and closing, failing which the car shall travel to the next floor.  
 
o. Double Door Operation 
 
If both up and down calls are registered at a hall which is the last registering hall in the 
direction of the car, the elevator shall travel to that hall and open / close the doors. After 
this, the car shall reverse its travel and shall open / close the doors again unless no car calls 
are registered at that floor. 
 
p. Nudging Door Operation 
 
When the doors remain open for more than a predetermined period, a buzzer shall sound 
and the door shall close automatically.. The door sensing device shall be rendered 
inoperative but the Door Open button and the safety shoe shall remain operative 

 
q. Self - Diagnostic Facility 
 
The Controller shall perform self - diagnostic tests and report the health of the system. 
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The system shall take care of minor faults like door operation and motor overheating. 
 
A universal service tool shall be provided in each machine room to assist technicians in 
quick pin-pointing of mal-function. 

 
 

r. Car Failure Operation 
 
In case of car mal-function, the system shall make a self - diagnostic check and then allow 
the car to travel to the nearest floor at slow speed, if safe. 
 
s. Selective floor Service 
 
Programming for selective floors services shall be software driven. 
 
t. Manual Cranking and Slow speed Travel 
 
A manual cranking facility shall be provided. 
 
Slow speed operation shall be possible from machine room and car top. 
 
u. Auto Fan Off 
 
In case no calls are registered for a pre-set time, the cabin fan shall be automatically 
switched off.  
 
v. Automatic Rescue Device  
 
In case of mains power failure and elevator control system failure, the elevator’s own 
rechargeable and maintenance free battery power shall move the car to the nearest floor 
and the door shall open automatically for automatic rescue of passengers. A battery run-
down indicator shall be provided. 
  

17. CONNECTIVITY TO BUILDING MANAGEMENT SERVICES 
 
The Contractor shall provide potential-free connectivity and communication ports for all 
elevators to Building Management System. 
 

18. PERFORMANCE PARAMETERS  
 
The following parameters shall be achieved in the installation: 
 

             * Leveling Accuracy     ± 3 mm for 1.5 m/s speed 
± 4 mm for 0.75 m/s speed 

 
* Jerk level      0.9 – 1.5 m/s3  
 
* Noise level in car     58 dB 
 
* Noise level at 1 M in machine room  60 dB 
   
* Acceleration rate     0.6 – 1.0 m/s2 (adjustable) 
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* Max. Car vibration     20 mg. 
 
 

19. SUBMITTALS WITH TENDERS  
 
The following items are also required to be submitted in duplicate alongwith the tender. 
 

I. Catalogues with offered items highlighted, motor HP etc. 
 

II. List of imported components  
 

III. Compliance Statement for guaranteed performance parameters given in 
Specification 20.0 above and “Schedule of Elevators” below. 

 
20.  MAINTENANCE DURING DEFECTS LIABILITY PERIOD/GUARANTEE PERIOD 

 
Comprehensive maintenance during Defects Liability Period inclusive of periodic servicing, 
prompt attention to Employer’s complaint, prompt rectification of all malfunctions and 
equipment failures, replacement of defective equipment / parts, replacement of light fittings, 
lubrication including lubricants, maintaining correct alignment and levelling of cars and 
ensuring smooth running, starts and stops etc. all complete to Employer’s satisfaction shall 
be done. 

 
      21. COMPREHENSIVE ANNUAL MAINTENANCE CONTRACT  

Tenderers shall quote the charges for comprehensive AMC (including spares) for the 
equipments offered.  The scope of the service contact shall include minimum 4 
servicing at quarterly intervals and ANY NUMBER of breakdown calls per year. 
The rates for AMC shall be valid for a period of 3 years after expiry of defects-liability 
period, and the amount towards annual service contract shall be paid on half yearly 
basis after rendering satisfactory service. The defects will have to be rectified within the 
rectification time after complaint is lodged failing which penalty will be levied as under. 

 
 

22.  DISMANTLING OF EXISTING LIFTS 
 

 Dismantling of four numbers existing lifts (OTIS make) including all accessories including 

Guide-rail, existing main electrical cabling from the electrical panel at the basement of the 

building and shifting of dismantled materials from the site immediately. All civil / PCC/ RCC 

/ Structural work modifications with proper finishing of modified portions/surfaces in the 

existing lift shaft.  

 It will be Contractor’s responsibility to display adequate sign boards at respective places 

during Dismantlement and erection process.  

 Contractor shall also take adequate steps to block the entrances to the lift shaft at various 

levels/ floors to prevent possible accidents.  

Sr. No. Defect Rectification time Penalty 
(per day) 

1 Defects resulting in failure of Lift 8 hours Rs.1000/- 
2 Any other minor defect 72 hours Rs. 500/-  
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 Dismantled material shall be removed from site of work at regular intervals after notifying 

the owner so as to preserve sufficient working space for erection of new elevators.  
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SCHEDULE OF ELEVATORS 

 
 

 
Sl 
no 

 
Description 

Description 
 

1 
Group Control 
 

Full collective group control 
w / wo attendant 

2 
Type 
 

Passenger Auto Lift  Gearless Machine roomless 

3 
Fireman Service 
 

Yes 

4 
No. of Passengers 
 

06 (408 Kg) 

5 
Speed in Meters /sec. 
 

1.0 

6 Floors served : 
 

Stilt, Upper Ground Floor, 1,2,3 

7 
No. of Stops  
 

5 

8 
Total Travel (Approx.) 
 

 12.5 Mtrs 

9 
Hoist way width 
 

1850 mm 

10 
Hoist way depth 
 

1450 mm 

11 Traction Machine 

The traction equipment shall be rated for 06 
passengers or for higher standard capacity 

manufactured by the manufacturer 
 

12 Clear Pit depth available  1600mm 

13 
Clear Overhead 
 

4200 mm 

14 
Control System 
 

VVVF, Machine room less 

 
15 

 
VVVF Features  
 

As per Clause 18.0 – Specification 

16 
Power for Machine 
 

415 Volts ± 10% AC 3 Phase, 50Hz  ±  6% 

17 
Auxiliary Power  
 

230 Volts ±  10%, 50Hz  ±  6% 

18  
 

CAR : 
 

18mm thick granite stone single piece basic price 
1850 per sq.mtr  (Provision for additional dead weight 

on this account may be kept) 
 A Floor 

B Side panels 
SS 304 panels (1.5 mm) and skirting to be approved 
by Employer. Additional SS304 handrail on 2 sides. 

(SS Honey Comb/Plain Hairline as approved) 
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C False Ceiling  
SS304with approved concealed LED lighting as per 

design to be approved by Architect 

D Car Ceiling 
(SS Honey Comb/Plain Hairline as approved) 

 

E Car doors 

800(wd)*2000(ht).mm automatic power-operated 
centre-opening/side opening; stainless steel SS304. 

Multi-beam infra-red electronic door detector.  
 

F Lighting and Ventilation 

LED lamps to give about 200 lux lighting level; 
Battery – operated emergency light with trickle-boost 

charging; 
Two blower fans with suitable ceiling grilles/ Side 

throw etc. all as per approved design 

G 
Main Car operating panel  
( one for car door side)  
 

Aesthetically designed stainless steel SS304 hairline 
finished face-plate with ring LED illuminated micro-

switch/touch-sensitive digital floor call buttons, 
position indicator; capacity indicator; door open, door 

close, emergency stop, and battery-operated 
emergency light and alarm buttons; audio-visual 

overload alarm, and speakerphone with Braille sign 
for visually challenged with Government of India 

norms 
Built-in service cabinet with fan switch, attendant / 
automatic mode (key operated), attendant switch, 
non-stop travel button, and group / independent 

switch. Built-in ventilation slits. Speaker for music 
play. 

H 
Auto voice announcement for 
floor Nos. 
 

Yes 

I 

Intercom connected to lobby, 
machine room and fire console 
room 
 

Yes 

 
J 

 
Attendant/automatic selector 
switch 
 

Yes 

K 
Independent operation key switch 
(with attendant selector-switch) 
 

Yes 

L 

 
Non-stop travel button (with 
attendant selector-switch) 
 

Yes 

M 
Call cut-out key switch (with 
attendant selector-switch) 
 

Yes 

N 

 
Automatic fan switch-off at preset 
time 
 

Yes 
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O 

 
Public address system for 
channel music and 
announcements 
 

Yes 

P Car Capacity Indicator Yes 

Q 
Automatic Rescue Device 
 

Yes 

R 

 
Visual indicator for fire and 
emergency operations  
 

Yes 

S 

 
Additional facilities for disabled 
persons 
 

Yes 

T 
 
Cabin sill  
 

Aluminium Extrusion 

19 
 
Landing sills 
 

 
Aluminium Extrusion 

 
 

20 Hall Button Panel 
 
Hairline finished SS304 stainless steel face-plate with 
micro-switch / touch-sensitive luminous buttons. 

21 Hall lantern and chime  

 
Hairline finished SS304stainless steel face-plate with 
illuminated up and down arrows and arrival chime for 

each elevator landing 
 

22 

 
Hall position indicator panels on 
all upper floors  
 

Hairline finished SS304stainless steel face plate with 
digital floor Nos. for each elevator landing 

23 

 
Next Car Up and Next Car Down 
indicators 
 
 

On all Upper floors ( ‘UP’ only for Ground floor & 
‘DOWN’ only for 3th floor) 

24 
 
Overload non- start 
 

Yes 
 

 
25 

 
Lift car full to capacity 

No stopping on landing calls 
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LIST OF APPROVED MAKES OF 

MATERIALS 

 
 

   Approved List of Makes and Tender Drawings 
   
 Following is list of approved make unless otherwise specified/as approved 
   
 List of  approved Makes /Brands( Civil) 
   
S.No Description Approved make 

   
1 Steel Tata,Sail, Jindal, 

2 Cement  Ultratech,ACC, JK 

3 RMC Ultratech, ACC,  RMC India, Ahlcon RMC Pvt. Ltd. 

3 Ceramic /vitrified Kajaria,Johnson, Nitco , Morbito 

4 Paint(distemper,plastic,enamel)_ Berger,Asian,Shalimar 

5 Cement paint Snowcem, Asian 

6 Glass Modi,Saint Gobain 

7 Aluminium Fittings Classic,agent  

8 Aluminium Sections Jindal,Hindalco 

9 Bitumen Shalimar Tar 

10 Waterproofing Compound  Penetron ,PIDILITE  

11 PVC Water Tanks Syntex,Jindal,Astral 

12 Commercial /teak/other plies/boards Greenply,Duro,Century 

13 Adhesive For wood‐Fevicole‐SH/Movicole HV 

14 Fitting Hardware EBCO( Earl Bihari ), Hetich,Ozone/Dorma/Kolf 

15 Locks Godrej, Golden,Hettich, Dorset 

16 Laminate   Greenlam, Century,Sunmica 

17 Plywood Century/Duro/Green/Alpro 

18 Flush Doors Century/Duro/Green/Alpro 

19 Prelaminated Particle Board Archid,  Nova pan, Greenlam, 

20 Softboard Sitatex 

21 Aluminium Composite Panel Eurobond, Alomax, Sunbond 

22 Putty JK cement, Birla White 

23 Acrylic solid surface                                  
 
Corian, Hanex, LG, 
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           List of  approved Makes /Brands( Plumbing /Sanitary) unless other wise specified 
 

V.A.1.1.1.1.1.1.1  

 
S.N Materials I.S:No Brand Name 
1. Vitreous China 

Sanitaryware  
(1st class quality) 

2556 HINDWARE 
JAQUAR 
CERA 

2. Plastic W.C Seats  ADMIRAL 
COMMANDER 

3. C.P fittings  JAQUAR,  
PARKO 
HINDWARE 

4. C.P Bottle Trap  KINGSTON 
JAQUAR 

5. Stainless Steel Sink  NIRALI 
AMC 
KINGSTON 
NEELKANT 

6. Bath Room C.P 
accessories 

 ESS ESS 

PARKO 
GEM 

7 GI and MS pipes upto 
150 dia 

1239 Jindal Hissar 

   SURYA PRAKASH 
   KAPILANSH 
    
8. Sand Cast Iron Pipes 

& fittings 
1729 NECO 

KAJECO 
9. G.I. Fittings 

(Malleable Cast Iron) 
1879 
(Part I  
to X) 

UNIK  
KS 
 KENT 
 

10. CPVC Pipe & Fittings DIN 
8077 
and DIN 
8078 

AJAY, ASTRA ,SUPREME 
PRINCE 

11 Stoneware pipes & 
Gully traps 

651 PERFECT  
Or Eqv.  

12 R.C.C pipes 458  
13 CILA S/S pipes 1536 KESORAM 

IISCO 
ELECTROSTEEL 
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S.N Materials I.S:No Brand Name 
14 C.I. fittings 1538 NEEL 

KARTAR 
15 UPVC pipes for rain 

water pipes 
4985-
1981 

POLYPACK 
FINOLEX 
SUPREME 

16 Gunmetal Valve  
(Fullway valve) 

778  

(a) Class–I  ZOLOTO 
LEADER 
 
SANT 

(b) Class-II  LEADER 
SANT 

17 Ball valve  RB 
CIM 
IBP 

18 Butterfly Valve 13095-
1991 

KARTAR 
KSB 
CASTLE 

19 Air Release Valve  KIRLOSKAR 
IVC 

20 Pressure Reducing 
Valve 

 ZOLOTO 
Or Eqv. 

21 C.I double flanged 
sluice valve 

780 KIRLOSKAR 
LEADER 

22 C.I double flanged 
non return valves  
(65mm dia and 
above) 

5312 KIRLOSKAR 
LEADER 

23 Water Meter  KENT 
24 Float valve 

(gunmetal) upto 
40mm 

 LEADER 
SANT 

25 Float valve (C.I) 
50mm and above 

 IVC 
LEADER 

26 C.I Manholes cover  1726 NECO  
Or Eqv. 

27 SFRC 
Grating/Manhole 
Cover 

 KK 
Or 
Equivalent 

28 Plastic Encapsulated 
Foot Rungs 

 KGM 
Or 
Equivalent  

28 Bib & stop cocks 
(brass) 

781 JDR 
GPA 

29 Mirror  ATUL 
GOLDENFISH 
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S.N Materials I.S:No Brand Name 
30 Grating for Floor Trap 

& Floor Drain  
 GMGR 

(a) Cast Iron   LEADER 
 
ZOLOTO 

(b) Gunmetal   RB 
CIM 
IBP 

31 Water Flow Meter  KENT 
32 Pumps  Kirlsokar, Mather & Platt , Lubi 

 
33 Solar panels and 

systems  
 Tata , Su-Kam, Solahart , Bhel  
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LIST OF APPROVED MAKES OF EQUIPMENT ( Electricals )UNLESS OTHERWISE 

SPECIFIED 
 

V.A.2 S.NO DESCRIPTION MAKE 
 
1. LT Panels  CPRI type test passed vendor subject to 

approval by owner / consultant 
 
2. MCB Distribution Boards Schneider electric/ L&T/Legrand 
 
3. Air Circuit Breakers L&T/Schneider electric 
 
4. Moulded case Circuit Breaker L&T /Schneider electric      
 
5. Miniature Circuit Breaker Legrand / Schneider electric/ L&T 
 
6. Contactors and starters L&T/Schneider electric   
 
7. Change over switches HPL/L&T 
 
8. Voltage Transformer AE/Kappa or subject to approval by 

consultant 
 
9. Current Transformer AE/Kappa. or subject to approval by 

consultant 
 
10. R.C.C.B. Legrand / Schneider electric/ L&T 

 
11. Timers L&T /Schneider electric       
 
12. Push Buttons L&T /Schneider electric or subject to 

approval by consultant 
      
13. Indicating lamps L&T /Schneider electric /  or subject to 

approval by consultant     
 

14. Fuses and fuse bases L&T /Schneider electric     
 

 
15. Digital Meters Conzerv/L&T/AE 
 
16. Selector switches and rotary switches L&T/Kaycee. 
 
17. Indicating Instruments Conserve/L&T/AE 
 
18. Terminals Elmex 
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19. PVC FRLS insulated copper wires Finolex/Nicco/Polycab/Havells/KEI/ 
 
20. Crimping type lugs Dowells 
 
21. Cable Glands Dowells 
 
22. PVC rigid conduits BEC/AKG/Atul 
 
23. M.S Conduits (ISI Mark) BEC/AKG/Atul 
 
24. Modular Switches, Sockets, Plugs etc. Legrand Mosaic/MK Blenze /North-West 
 
25. Industrial sockets in sheet steel enclosure L&T /Schneider electric / Legrand      
 
26. Light Fitting   Philips , BAJAJ, CHROMPTON,HAVELS 
 
27. Ceiling fans/Exhaust Fans CGL/alstom 
 
28. Relays Areva/Easun & Reyrolle/L&T 
 
29. HT/LT Cables Polycab/Nicco/Skytone/KEI/Havells 
 
30. Capacitors Epcos / L&T/Schneider electric 
  
31. Cable Trays / Raceways As / approved samples  
 
32. Battery Exide/Standard 
 
33. Battery charger Volstat/AE/Mahamai 
 
34. Telephone Wires/cables Skytone / Polycab/KEI / Havells 
 
35. Data Cables / accessories Systimax / Amp  

 
36. Fire alarm system                                            Daksh 

 
37. CCTV                                                             Daksh,GODREZ 

 
38. Video Door Phone                                          Fermax/Alba/Zaicon/Honey well 

 
39. MRL lift                                                         OTIS/KONE/ OMEGA/ SCHINDLER/ 

MITSUBISHI ELECTRIC/ JOHNSON 
LIFTS PVT. LTD. 

        
 

  

 


