
16000076-HD-11120:f5a5595a068f6ca767269c099fda3305

Delivery Terms - Free to Destination location unless specified otherwise. Validity of offer - 120 days from the initial or extended Due Date for submission

of Tender whichever is later unless specified otherwise. Liquidated Damages/Price Reduction clause accepted unless specified otherwise.

 
In case bidder does not deviate from the standard offer validity in on line deviation form, bidâ€™s offer validity shall be considered as mentioned above.

 
In case a Revised priced bid is initiated for this tender, at a later date (eg Technical evaluation stage etc), it shall be incumbent upon the bidder to submit

revised bids for the specified items/entire tender. In the absence of revised bids rom the bidder within specified time period, the original bid submitted by

the bidder shall not be considered for evaluation.

 
HPCL reserves the right to reveal the contents of the bid documents submitted by the vendor during the witness bid opening process as per prevailing

policy of the corporation.

 
Please quote all the taxes, if applicable, only in percentage terms and not in Per unit(Amount) basis. The Per unit option is provided only to quote for

extras like Loading charges, packing charges, TPI charges etc. In case, it is found that you have quoted taxes in amount basis, your bid may be liable for

rejection.

 Tender No. : 16000076-HD-11120 Tender Published On : 30-Mar-2017 12:54

Basic Information Of Tender
Title CIVIL SOR MEERUT REGION

Description Civil SOR meerut Region

Tender Type Public

Tender Scope Domestic

Bid Type Two Bid

Evaluation Criteria Schedule Wise

Tender Due Date & Time 26-Apr-2017 14:30

Reverse Auction Applicable No

Pre Bid Conference Start Date & Time 13-Apr-2017 15:00

Pre Bid Conference End Date & Time 13-Apr-2017 17:00

Queries Start Date & Time 30-Mar-2017 17:00

Quries End Date & Time 21-Apr-2017 11:00

Un Priced Bid Open Date & Time 26-Apr-2017 15:00

Purchase Deptt. PURCHASE DEPT.-NORTH CENTRAL ZONE RETAIL

TF/EMD Drop Box Address HPCL, NCZ, Lucknow

Tender Description Public  e-bid in two bids system are invited for Civil SOR jobs at retail outlets under Meerut Retail Region in the state
of Uttar Pradesh  as per attached tender documents. Party to submit their offer in TWO BID SYSTEM i.e. Price Bid
and Un-priced Bid. Bidders are required to quote their rates in price bid only.  Note:  Please do not fill up the rates in
unpriced bid. You must fill up the rates in priced bid only, if rates are found quoted in unpriced bid the tender is liable
for rejection.NOTE :1. Either the Indian agent on behalf of the Principal or OEM or Principal or OEM itself can bid but
both cannot bid simultaneously for the same items or product.2. If an agent submit bid on behalf of the principal or
OEM the same agent shall not submit a bid on behalf of another Principal or OEM.3. Goods bearing ISI Mark will be
given preference.4.It is mandatory for all the bidders to provide MSE data, in case bidder is non MSE, please
mention N.A. 5. If no information given by bidder, it will be presumed that you are non MSE and later on any MSE
preferences will not be entertained.  In case any terms and condition is overlapping with GTC, the terms and
condition of tender will supersedes GTC.FOR ANY CLARIFICATION, PLEASE CONTACT SHRI CHINMOY
BISWAS, MANAGER- RU, NCZ, LUCKNOW, PH NO: 0522-2307346 AND MOBILE 7320070590

Notice Inviting Tender

Currency Type Tender Fee EMD

INR 0.0 0.0

Schedule Desc Currency Type EMD Value

Part C INR 240000





 Tender No. : 16000076-HD-11120 Tender Published On : 30-Mar-2017 12:54

Line Details Of Tender
Srl.
No.

Line Description Ship To Location UOM Schedule Rate Mandatory

Part C Manadatory: No

1 SITE CLEARANCE 11111-MEERUT RRO Square Meters 12 Yes

 DESCRIPTION =>  Surface dressing of the ground  including removing small plants, bushes ,vegetation (dia less than  4") and making surface levelled and disposal of  rubbish
outside HPCL's premises to an unobjectionable place,  as directed by the Engineer in Charge.

2 EXCAVATION IN EARTH UPTO 1.5 M 11111-MEERUT RRO Cubic Meters 153 Yes

 DESCRIPTION =>  Excavation for foundation upto required depth below existing ground level up to 1.5 m. depth in any type of soil except hard rock . Rate to include dressing the
sides and bottom, bailing out of water if encountered, shoring, strutting, backfilling after the construction of foundation, trenches/plinth beam etccompacting by the side of the
foundation and disposal of  surplus excavated earth within/outside HPCL's premises to an unobjectionable place,  as directed by the Engineer in Charge including spreading, watering
and compaction,  complete. The measurement of the excavation would be based on actual depth of excavation with applicable rate for different depths.

3 EXCAVATION - 1.5 TO 3 M 11111-MEERUT RRO Cubic Meters 203 Yes

 DESCRIPTION =>  Excavation for foundation upto required depth below ground level in any type of soil except hard rock . Rate to include dressing the sides and bottom, bailing out
of water if encountered, shoring, strutting, backfilling after the construction of foundation, foundation, trenches/plinth beam etc compacting by the side of the foundation and disposal of
surplus excavated earth within/outside HPCL's premises to an unobjectionable place,  as directed by the Engineer in Charge including spreading, watering and compaction,  complete .
The measurement of the excavation would be based on actual depth of excavation with applicable rate for different depths.EXCAVATION IN EARTH BETWEEN 1.5 TO 3 M

4 EXCAVATION - 3 TO 4.5 11111-MEERUT RRO Cubic Meters 520 Yes

 DESCRIPTION =>  Excavation for foundation upto required depth below  ground level  in any type of soil except hard rock . Rate to include dressing the sides and bottom, bailing out
of water if encountered, shoring, strutting, backfilling after the construction of foundation, compacting by the side of the foundation and disposal of  surplus excavated earth
within/outside HPCL's premises to an unobjectionable place,  as directed by the Engineer in Charge including spreading, watering and compaction,  complete . The measurement of the
excavation would be based on actual depth of excavation with applicable rate for different depths. EXCAVATION IN EARTH BETWEEN 3 TO 4.5

5 EXCAVATION- HARD ROCK
UPTO1.5M

11111-MEERUT RRO Cubic Meters 434 Yes

 DESCRIPTION =>  Excavation for foundation upto required depth below existing ground level up to 1.5 m. depth in hard rock by  chiselling / pneumatic  drilling or Blasting. . Rate to
include dressing the sides and bottom, bailing out of water if encountered, shoring, strutting, backfilling after the construction of foundation, trenches/plinth beam etc compacting by the
side of the foundation and disposal of  surplus excavated earth within/outside HPCL's premises to an unobjectionable place,  as directed by the Engineer in Charge including spreading,
watering and compaction,  complete . The measurement of the excavation would be based on actual depth of excavation with applicable rate for different depths.  EXCAVATION IN
HARD ROCK UPTO 1.5 MT

6 EXCAVA-HARDROCK 1.5- 3.0 MTS 11111-MEERUT RRO Cubic Meters 577 Yes

 DESCRIPTION =>  Excavation for foundation upto required   in hard rock and excavation shall be done by  chiselling / pneumatic  drilling or Blasting. Rate to include dressing the
sides and bottom, bailing out of water if encountered, shoring, strutting, backfilling after the construction of  foundation, trenches/plinth beam etc compacting by the side of the
foundation and disposal of  surplus excavated earth within/outside HPCL's premises to an unobjectionable place,  as directed by the Engineer in Charge including spreading, watering
and compaction,  complete . The measurement of the excavation would be based on actual depth of excavation with applicable rate for different depths.    EXCAVATION IN HARD
ROCK 1.5 mts- 3.0 mts

7 EXCAVA-HARD ROCK 3.0- 4.5 MTS 11111-MEERUT RRO Cubic Meters 1391 Yes

 DESCRIPTION =>  Excavation for foundation upto required   in hard rock and excavation shall be done by  chiselling / pneumatic  drilling or Blasting. Rate to include dressing the
sides and bottom, bailing out of water if encountered, shoring, strutting, backfilling after the construction of foundation, compacting by the side of the foundation and disposal of
surplus excavated earth within/outside HPCL's premises to an unobjectionable place,  as directed by the Engineer in Charge including spreading, watering and compaction,  complete .
The measurement of the excavation would be based on actual depth of excavation with applicable rate for different depths.    EXCAVATION IN HARD ROCK BETWEEN 3 TO 4.5

8 SAND FILLING - LAYERS 150MM 11111-MEERUT RRO Cubic Meters 879 Yes

 DESCRIPTION =>  Supply and filling with clean silver / river sand of approved quality in layers of 150 mm each including spreading, compacting by hand ramming and watering etc,
all complete as per direction of Engg.-In-Charge. Measurement basis compacted thickness only.

9 CRUSHEDSTONESAND FILLING-
150MM

11111-MEERUT RRO Cubic Meters 1344 Yes

 DESCRIPTION =>  Supply and filling with Crush Sand as per IS 21116-1980-2 & IS 486:2000 & IS 383.1970 The particle shape is semi rounded or cubical & not flakey or elongated.
Dust percentage is strictly controlled 10 - 15% with fineness modulus 2.6 to 3. Supply and filling with Stone Crushed sand of approved quality in layers of 150 mm each including
spreading, compacting by hand ramming and watering etc, all complete as per direction of Engg.-In-Charge. compacted thickness only.

10 EARTH FILLING 11111-MEERUT RRO Cubic Meters 319 Yes

 DESCRIPTION =>  Supplying and filling imported earth of approved quality in layers not exceeding compacted thickness of 200mm  incl. Watering ,ramming, compacting, and if
required, rolling and re-rolling with power roller , mechanical compactors  of 80KN- 100 KN capacity to achieve maximum compaction, all complete as per direction of Engg.-In-
Charge. The earth should be free from weeds, grass and other objectionable debris. Black Cotton soil shouldn't be used. Measurement basis compacted thickness only. Rate shall include
conducting compaction test as per tech spec.

11 PCC 1:4:8 11111-MEERUT RRO Cubic Meters 4161 Yes

 DESCRIPTION =>  Providing and laying  PCC 1:4:8 using 40 mm and down size graded stone aggregates including machine mixing, providing formwork if required, placing,
compacting by hand ramming , curing etc complete.

12 PCC 1:3:6 11111-MEERUT RRO Cubic Meters 4665 Yes

 DESCRIPTION =>  Providing and laying PCC 1:3:6 using 20 mm and down size graded stone aggregates including machine mixing, providing formwork if required, placing,
compacting by hand ramming, curing etc complete.

13 PCC 1:2:4. 11111-MEERUT RRO Cubic Meters 5266 Yes

 DESCRIPTION =>  Providing and laying PCC 1:2:4 using 20 mm and down size graded stone aggregates including machine mixing, providing formwork if required, placing,
compacting by hand ramming, mechanical vibrators, curing etc complete.

14 PCC 1:2:4 FOR DPC 11111-MEERUT RRO Square Meters 320 Yes

 DESCRIPTION =>  Providing and laying 50 mm thick DPC in 1:2:4 mix with 6 to 12 mm size aggregate and water proofing compound of approved make as per manufacturer
specification.

15 PCC 1:2:4 FOR COPING 11111-MEERUT RRO Cubic Meters 5206 Yes

 DESCRIPTION =>  Providing and laying 60 mm average thickness coping in CC 1:2:4 mix using 6 to 12 mm stone aggregate with 40 mm projection on either side of wall with drip
mould. Rate to include 20 mm thick plaster in cm 1:4 for fixing of glass pieces including mixing, providing necessary shuttering, compaction and curing. Thickness of coping at the
ends shall be 40 mm  and 80 mm at centre .

16 RCC1:1.5:3-FOOTING/PILE CAP 11111-MEERUT RRO Cubic Meters 7239 Yes

 DESCRIPTION =>  Providing , mixing and placing REINFORCEMENT CEMENT CONCRET 1:1.5:3 mix using 20 mm and down size graded crushed aggregate  including
providing and fixing necessary  plywood /steel shuttering , scaffolding, bracing, machine mixing, compacting by vibrators, curing, hacking the surface to receive plaster etc. complete.
Rate shall be exclusive of the cost of steel reinforcement, which will be paid under a separate item. Concrete conforming  to relevant specifications of IS 456  - Latest Edn.

17 RCC 1:1.5:3 -COLUMNS / BEAMS 11111-MEERUT RRO Cubic Meters 7563 Yes

 DESCRIPTION =>  Providing , mixing and placing REINFORCEMENT CEMENT CONCRET 1:1.5:3 mix using 20 mm and down size graded crushed aggregate  including
providing and fixing necessary  plywood /steel shuttering , scaffolding, bracing, machine mixing, compacting by vibrators, curing, hacking the surface to receive plaster etc. complete.
Rate shall be exclusive of the cost of steel reinforcement, which will be paid under a separate item. Concrete conforming  to relevant specifications of IS 456  - Latest Edn.          RCC
1:1.5:3 FOR COLUMNS / BEAMS

18 RCC1: 1.5:3ROOF SLAB/CHAJJA 11111-MEERUT RRO Cubic Meters 7670 Yes



 DESCRIPTION =>  Providing , mixing and placing REINFORCEMENT CEMENT CONCRET 1:1.5:3 mix using 20 mm and down size graded crushed aggregate  including
providing and fixing necessary  plywood /steel shuttering , scaffolding, bracing, machine mixing, compacting by vibrators, curing, hacking the surface to receive plaster etc. complete.
Rate shall be exclusive of the cost of steel reinforcement, which will be paid under a separate item. Concrete conforming  to relevant specifications of IS 456  - Latest Edn.   -  FOR
ROOF SLAB & CHAJJA

19 RCC 1:1.5:3 FOR CULVERT SLAB 11111-MEERUT RRO Cubic Meters 7005 Yes

 DESCRIPTION =>  Providing , mixing and placing REINFORCEMENT CEMENT CONCRET 1:1.5:3 mix using 20 mm and down size graded crushed aggregate  including
providing and fixing necessary  plywood /steel shuttering , scaffolding, bracing, machine mixing, compacting by vibrators, curing, hacking the surface to receive plaster etc. complete.
Rate shall be exclusive of the cost of steel reinforcement, which will be paid under a separate item. Concrete conforming  to relevant specifications of IS 456  - Latest Edn. RCC 1:1.5:3
FOR CULVERT SLAB

20 RCC 1:1.5:3- BOTTOMRAFT TANK 11111-MEERUT RRO Cubic Meters 6557 Yes

 DESCRIPTION =>  Providing , mixing and placing REINFORCEMENT CEMENT CONCRET 1:1.5:3 mix using 20 mm and down size graded crushed aggregate  including
providing and fixing necessary  plywood /steel shuttering , scaffolding, bracing, machine mixing, compacting by vibrators, curing, hacking the surface to receive plaster etc. complete.
Rate shall be exclusive of the cost of steel reinforcement, which will be paid under a separate item. Concrete conforming  to relevant specifications of IS 456  - Latest Edn. RCC 1:1.5:3
FOR BOTTOM RAFT OF UG TANK

21 RCC 1:1.5:3-TOP SLAB TANK 11111-MEERUT RRO Cubic Meters 6563 Yes

 DESCRIPTION =>  Providing , mixing and placing REINFORCEMENT CEMENT CONCRET 1:1.5:3 mix using 20 mm and down size graded crushed aggregate  including
providing and fixing necessary  plywood /steel shuttering , scaffolding, bracing, machine mixing, compacting by vibrators, curing, hacking the surface to receive plaster etc. complete.
Rate shall be exclusive of the cost of steel reinforcement, which will be paid under a separate item. Concrete conforming  to relevant specifications of IS 456  - Latest Edn. RCC 1:1.5:3
FOR TOP SLAB OF UG TANK

22 READY MIX CONCRETE(RMC M- 30) 11111-MEERUT RRO Cubic Meters 7381 Yes

 DESCRIPTION =>  Providing and laying in position specified grade  (Ready Mix Concrete) controlled concrete as per approved mix design for sub-structure (i.e. upto ground level
icluding pavement ) and shapes using graded metal with  size  20 mm and 12.5 mm.   including placing, vibrating, compacting, curing etc. complete as per provisions of the relevant IS
codes Rate shall be exclusive of the cost of steel reinforcement, which will be paid under a separate item  READY MIX CONCRETE (M-30) FOR  FOOTNG / COLUMNS / BEAMS /
ROOF SLAB as per IS-4926

23 READY MIX CONCRETE(RMC M- 25) 11111-MEERUT RRO Cubic Meters 7032 Yes

 DESCRIPTION =>  Providing and laying in position specified grade  (Ready Mix Concrete) controlled concrete as per approved mix design for sub-structure (i.e. upto ground level
icluding pavement ) and shapes using graded metal with  size  20 mm and 12.5 mm.   including placing, vibrating, compacting, curing etc. complete as per provisions of the relevant IS
codes Rate shall be exclusive of the cost of steel reinforcement, which will be paid under a separate item          READY MIX CONCRETE (M-25) FOR :RCC D/way/ Culvert slab/Tank
bottom raft/tank top slab  as per IS-4926

24 REINFORCEMENT STEEL 11111-MEERUT RRO Metric Ton 64990 Yes

 DESCRIPTION =>  Supply ,fabrication, hoisting and placing in position HYSD reinforcement bars conforming to IS1786 -Latest Edition Minimum Grade FE 415 or higher grade
TMT bars of same grade as per detailed drawing and specifications including cutting, bending, cranking and tying with 18 SWG black annealed binding wire complete. The rates shall
be applicable for all heights and depths. Payment shall be made as per reinforcement drawings and with theoretical weights only including all authorised laps. No paymenst shall be
made for chairs, spacers & hooks.Weight of Binding wire shall not be considered for payment.

25 BRICK MASONRY SUBSTRUCTURE 11111-MEERUT RRO Cubic Meters 4893 Yes

 DESCRIPTION =>  BRICK MASONRY WORKS :Providing and constructing following brick masonry in CM 1:5 using first quality bricks of Class designation 35 (35 KG / SQCM
minimum) and conforming to IS-1077-1986 including providing all openings and projections , raking the joints to 1 cm deep, scaffolding, soaking of bricks in water prior to use and
curing etc complete as per specifications .

26 BRICK MASONRY
SUPERSTRUCTURE

11111-MEERUT RRO Cubic Meters 5301 Yes

 DESCRIPTION =>  BRICK MASONRY WORKS :Providing and constructing following brick masonry in CM 1:5 using first quality bricks of Class designation 35 (35 KG / SQCM
minimum) and conforming to IS-1077-1986 including providing all openings and projections , raking the joints to 1 cm deep, scaffolding, soaking of bricks in water prior to use and
curing etc complete as per specifications  but for superstructure above Plinth level  including scaffolding.

27 BRICK MASONRY STRUCTURE-345
MM

11111-MEERUT RRO Cubic Meters 4893 Yes

 DESCRIPTION =>  BRICK MASONRY WORKS :Providing and constructing 345 MM THICK brick masonry in foundation and super structure in CM 1:5 using first quality bricks
of Class designation 35 (35 KG / SQCM minimum) and conforming to IS-1077-1986 including providing all openings and projections , raking the joints to 1 cm deep, scaffolding,
soaking of bricks in water prior to use and curing etc complete as per specifications .

28 PARTITION 115 MM-BRICK MASONRY 11111-MEERUT RRO Cubic Meters 6610 Yes

 DESCRIPTION =>  Providing & laying brick masonry as above but for 115 mm thick in partition walls in CM 1:4. Rate to include providing 75 mm thick RCC 1:1.5:3 bands using 4
nos 8 mm dia Torsteel reinforcement with U type 8 mm strips @ 150mm C/C at every 1 M height of wall including plywood/ MS shuttering. Steel reinforcement shall be paid for
separately.

29 FLY ASH BRICKS 11111-MEERUT RRO Cubic Meters 4859 Yes

 DESCRIPTION =>  Providing and constructing Fly Ash brick masonry in CM 1:5 using fly ash bricks having minimum compressive strength 75 Kg/sqcm. Job including providing all
openings and projections as per the drawing, raking the joints to 1 cm deep, scaffolding, soaking of bricks prior to use and curing etc complete as per specifications .These bricks shall
be machine moulded and prepared in plant by appropriate proportion of fly ash and lime. The autoclave fly ash bricks shall conform to IS 12894

30 RUBBLE SOLLING 230 MM THK 11111-MEERUT RRO Square Meters 445 Yes

 DESCRIPTION =>  Providing and laying dry trap rubble stone soling 230 mm thick including hand packing, filling the interstices with chips, spalls and binding with grit and selected
murrum, watering, compacting by power rolling with 8/10 ton roller complete.

31 RUBBLE SOLLING 150 MM THK 11111-MEERUT RRO Square Meters 354 Yes

 DESCRIPTION =>  Providing and laying dry trap rubble stone soling 150 mm thick including hand packing, filling the interstices with chips, spalls and binding with grit and selected
murrum, watering & compacting.

32 BRICK ON EDGE 11111-MEERUT RRO Square Meters 650 Yes

 DESCRIPTION =>  Providing & laying brick on edge for pathways with bricks having minimum crushing strength 75 Kg/Cm2 . Bricks shall be laid on edges as per the design pattern
& instruction on 12mm thick cement mortar 1:6 bedding joints to be filled with Pointing in 1:3 cement mortar job includes raking the joints to 1 cm deep,  soaking of bricks prior to use
and curing etc complete as per specifications

33 BRICK PITCHING 11111-MEERUT RRO Square Meters 468 Yes

 DESCRIPTION =>  Providing & laying brick pitching with bricks having minimum crushing strength 35 Kg/Cm2 . Bricks shall be laid on flat as per the instruction on 12mm thick
cement mortar 1:6 bedding joints to be filled with 1:3 cement mortar job includes raking the joints to 1 cm deep,  soaking of bricks prior to use and curing etc complete as per
specifications

34 CEILING PLASTERING 6 MM THK 11111-MEERUT RRO Square Meters 132 Yes

 DESCRIPTION =>  SMOOTH CEMENT PLASTER  FOR CEILING / CHHAJA / ROOF BEAM : Providing and applying 6 mm thick plaster in CM 1:3 to ceiling and  bottom
surface of chajja using screened sand including finishing smooth and providing drip moulds at chajja edges and curing etc. complete. Rate shall include providing necessary scaffolding,
chicken wire mesh  at all joints of brick and concrete surfaces, with a minimum overlap of 150 mm in all directions and curing complete. No extra payment shall be made for additional
thickness if required to achieve perfect line and level.

35 PLASTERING 6 MM THK 11111-MEERUT RRO Square Meters 133 Yes

 DESCRIPTION =>  SMOOTH CEMENT PLASTER  :  Providing and applying 6 mm thick plaster in CM 1:3  over Masonary / Concretes using screened sand including finishing
smooth  complete. Rate shall include providing necessary scaffolding, chicken wire mesh  at all joints of brick and concrete surfaces, with a minimum overlap of 150 mm in all
directions and curing complete. No extra payment shall be made for additional thickness if required to achieve perfect line and level.

36 SMOOTHPLASTERING-12MM THK 11111-MEERUT RRO Square Meters 162 Yes

 DESCRIPTION =>  Providing and laying 12mm thick smooth cement  plastering in 1:4 CM in single coat to all the  interior walls   including providing necessary  scaffolding, chicken
wire mesh at  all joints of brick and concrete  surfaces with a minimum overlap  of 150 mm in all directions and additional thickness if required to achieve perfect line and level, groove
cutting without any extra cost.

37 PLASTERING 20MM THK 11111-MEERUT RRO Square Meters 216 Yes



 DESCRIPTION =>  Providing and laying average 20 mm thick sand faced cement plaster in Two Coats including providing necessary  scaffolding, chicken wire mesh at  all joints of
brick and concrete  surfaces with a minimum overlap  of 150 mm in all directions and additional thickness if required to achieve perfect line and level, groove cutting without any extra
cost.  Apply 12 mm thick coat of CM 1:4 mixed with approved make water proofing compound mixed as per manufacturer's specifications as 1st coat and leaving the surface rough.
Apply 2nd coat of 8 mm thick of CM 1:4  and finishing the surface by rubbing with sponge till uniform texture is obtained.

38 WEEP HOLES 11111-MEERUT RRO Meters 164 Yes

 DESCRIPTION =>  Providing, fabricating and installing in place, 50 mm dia  PVC Pipes  (4 KG / Sqcm) of various lengths & at places as directed at site on the masonry wall for water
drainage with Mesh on Inner side.

39 STRUCTURAL STEEL 11111-MEERUT RRO Metric Ton 73941 Yes

 DESCRIPTION =>  Supplying , erecting and fixing in position Pre- fabricated steel structures at all elevations for Canopy using structural steel sections ISMB/ISMC/ISA  conforming
to IS:2062  , including cutting, welding or bolting, supply of bolts/nuts/washers etc., complete as per drawings including surface preparation and applying one coat of Zinc Phosphate
Primer before erection, one coat after erection and two coats of synthetic enamel paint as per specification after erection and all materials and labour complete. ( No welding is permitted
at site). The rate quoted shall include cost of bolts, nuts, washers, welding and electrodes and any other consumables required for completing the work. Nutbolts shall not be considered
for payment.Theoretical wight of steel sections shall be considered for payment.

40 MS PIPE RAILING 11111-MEERUT RRO Metric Ton 346 Yes

 DESCRIPTION =>  PIPE RAILING : Supply and fixing of 40 NB medium quality MS pipes(IS 1239 latest edition)  for top and bottom railings to angle iron posts for fixing the edges
of the chain link fencing. Rate includes  fabn, cutting, bending of the MS pipe, supply and fixing of  MS clamps at every post, with nuts and bolts(all proper sized) and painting the
railing with two coats of Zinc Phosphate Primer and two coats of Synthetic  enamel paint after proper cleaning /scrapping . SHALIMAR/BERGER/ASIAN make 1st quality only.(Refer
attached Drawing)

41 CHAIN LINK FENCING 11111-MEERUT RRO Square Meters 351 Yes

 DESCRIPTION =>  CHAIN LINK FENCING : Supply and fixing of 10 SWG GI chain link fencing (as per Drawing No 123) to the angle iron post with 8 SWG GI hooks and nuts and
railing with 14 SWG GI continuous wire (all details shall be as per enclosed drawing ) up to a height of 1.8 m from the ground level. Rate to include unrolling the bundle, erecting,
tightening  and fixing at 300 mm C-C on the vertical portion of the posts to every top and bottom railing with 14 gauge MS wire.     Angle Post / Concrete Poles would be paid
separately.(Refer attached Drawing)

42 PRECASTCONCRETEPOLES-
FENCING

11111-MEERUT RRO Each 422 Yes

 DESCRIPTION =>  Supplying & Fixing M25 grade precast concrete poles for fencing with 6mm stirrups welded to four 8MM main vertical reinforcement Size of pole 6'.0" length
with bottom section 3"X4'' & top section 3"X3" erecting, placing, grouting in proper line , levelled & painting of the pole with two coats of Acrylic emulsion paint exterior grade over a
coat of cement primer etc. completed as per the instruction of Eng. In-Charge(Refer attached Drawing).

43 BARBED WIRE FENCING 11111-MEERUT RRO Meters 170 Yes

 DESCRIPTION =>  BARBED WIRE FENCING Providing and fixing 13 rows  horizontal  and two diagonals with  two ply  12 SWG GI barbed wire fencing with  barbes @ 100mm
c/c . Angle iron post / Pre-Fab Concrete Poles shall be paid separately. For payment purpose  measurement shall be taken  for the lenth of  plot boundary  .(Refer attached Drawing)

44 HUME PIPES-1000 MM DIA (NP4) 11111-MEERUT RRO Meters 7828 Yes

 DESCRIPTION =>  HUME PIPE- Supplying, laying, joining and aligning 1000mm DIA NP4 class RCC Hume pipes conforming to IS-458 Latest Edition below approach road as
directed. Rate to include joining with cement mortar, excavation up to required depth  and providing and laying PCC 1:2:4 haunching @ 1m c/c , also including cutting, bending &
supply and laying of 17 SWG annealed binding wire inside the HUME Pipe for pulling cables in future.Test certificates from manufacture shall be submitted and approved by EIC
before use.1000 MM DIA

45 HUME PIPES-900 MM DIA (NP3) 11111-MEERUT RRO Meters 6115.26 Yes

 DESCRIPTION =>  Supplying, laying, joining and aligning  RCC Hume pipes conforming to IS-458 Latest Edition below approach road as  directed. Rate to include joining with
cement mortar, excavation up to required depth  and providing and laying PCC 1:2:4 haunching @ 1m c/c , also including cutting, bending & supply and laying of 17 SWG annealed
binding wire inside the HUME Pipe for pulling cables in future.Test certificates from manufacture shall be submitted and approved by EIC before use.HUME PIPES- 900 MM DIA -
NP3

46 HUME PIPES-600 MM DIA (NP3) 11111-MEERUT RRO Meters 2884 Yes

 DESCRIPTION =>  Supplying, laying, joining and aligning  RCC Hume pipes conforming to IS-458 Latest Edition below approach road as  directed. Rate to include joining with
cement mortar, excavation up to required depth  and providing and laying PCC 1:2:4 haunching @ 1m c/c , also including cutting, bending & supply and laying of 17 SWG annealed
binding wire inside the HUME Pipe for pulling cables in future.Test certificates from manufacture shall be submitted and approved by EIC before use.HUME PIPES- 600 MM DIA -
NP3

47 HUME PIPES-450 MM DIA (NP 3) 11111-MEERUT RRO Meters 1795 Yes

 DESCRIPTION =>  Supplying, laying, joining and aligning  RCC Hume pipes conforming to IS-458 Latest Edition below approach road as  directed. Rate to include joining with
cement mortar, excavation up to required depth  and providing and laying PCC 1:2:4 haunching @ 1m c/c , also including cutting, bending & supply and laying of 17 SWG annealed
binding wire inside the HUME Pipe for pulling cables in future.Test certificates from manufacture shall be submitted and approved by EIC before use but size 450 mm dia- NP3

48 HUME PIPES- 300 MM DIA (NP 3) 11111-MEERUT RRO Meters 1070 Yes

 DESCRIPTION =>  Supplying, laying, joining and aligning  RCC Hume pipes conforming to IS-458 Latest Edition below approach road as  directed. Rate to include joining with
cement mortar, excavation up to required depth  and providing and laying PCC 1:2:4 haunching @ 1m c/c , also including cutting, bending & supply and laying of 17 SWG annealed
binding wire inside the HUME Pipe for pulling cables in future.Test certificates from manufacture shall be submitted and approved by EIC before use but size 300 mm dia - NP3

49 HUME PIPES-250 MM DIA (NP 3) 11111-MEERUT RRO Meters 771 Yes

 DESCRIPTION =>  Supplying, laying, joining and aligning  RCC Hume pipes conforming to IS-458 Latest Edition below approach road as  directed. Rate to include joining with
cement mortar, excavation up to required depth  and providing and laying PCC 1:2:4 haunching @ 1m c/c , also including cutting, bending & supply and laying of 17 SWG annealed
binding wire inside the HUME Pipe for pulling cables in future.Test certificates from manufacture shall be submitted and approved by EIC before usebut size 250 mm dia - NP3

50 HUME PIPES- 200 MM DIA (NP 2) 11111-MEERUT RRO Meters 647 Yes

 DESCRIPTION =>  Supplying, laying, joining and aligning  RCC Hume pipes conforming to IS-458 Latest Edition below approach road as  directed. Rate to include joining with
cement mortar, excavation up to required depth  and providing and laying PCC 1:2:4 haunching @ 1m c/c , also including cutting, bending & supply and laying of 17 SWG annealed
binding wire inside the HUME Pipe for pulling cables in future.Test certificates from manufacture shall be submitted and approved by EIC before use  HUME PIPES- 200 MM DIA
NP2 CLASS

51 HUME PIPES-150 MM DIA (NP 2) 11111-MEERUT RRO Meters 468 Yes

 DESCRIPTION =>  Supplying, laying, joining and aligning  RCC Hume pipes conforming to IS-458 Latest Edition below approach road as  directed. Rate to include joining with
cement mortar, excavation up to required depth  and providing and laying PCC 1:2:4 haunching @ 1m c/c , also including cutting, bending & supply and laying of 17 SWG annealed
binding wire inside the HUME Pipe for pulling cables in future.Test certificates from manufacture shall be submitted and approved by EIC before use  HUME PIPES- 150 MM DIA
NP2 CLASS

52 ANTI TERMITE TREATMENT 11111-MEERUT RRO Square Meters 152 Yes

 DESCRIPTION =>  ANTI TERMITE TREATMENT  Providing anti-termite treatment including diluting and injecting chemical solution/ Neem base solution and creating a
continuous  barrier under and alround the column pits, wall trenches, basement excavation, top surface of plinth filing, junction of wall and floor, along the external perimeter of
building, expansion joints, over the top surface of consolidated earth on which apron is to be laid, surroundings of pipes and conduits etc.  Complete as per specification using
Clorpyriphous emulsified cocentrate (20%) in 1% concentration ( or as recommended by the manufacturer) or using Neem based  solution.

53 RECTIFIEDTILES- COMPOUND WALL 11111-MEERUT RRO Square Meters 1134 Yes

 DESCRIPTION =>  Providing  and fixing  300mm x 600mm white color rectified tiles (approved shade  and make ) of First quality , free from crack fissures & flakes with straight
edge s & perfect corners fixed at right angles as per the design and pattern,  incldg. applying 8mm thick backing plaster in 1:4 CM  and fixing the tiles with neatcement paste, finishing
the joints with white cement  to match the colour of tiles properly cured & finished in all respects etc. complete.

54 CERAMICTILE- 600MMX600MM 11111-MEERUT RRO Square Meters 1041 Yes

 DESCRIPTION =>  CERAMIC TILE FLOORING: Providing and laying matt finish  1st quality Ceramic tiles of 8 mm thick of following  size in flooring   of approved make and
shade and  free from cracks, warpage,fissures and flakes with straight edges and perfect corner laid at right angle as per design and pattern over a bedding of cement mortar of 30 mm
thick CM 1:5  finishing the joints neatly with  white cement mixed with matching colour pigment  and finish in all respect and all  material and labour complete.

55 CERAMICTILE- 450MMX450MM 11111-MEERUT RRO Square Meters 982 Yes

 DESCRIPTION =>  CERAMIC TILE FLOORING: Providing and laying matt finish  1st quality Ceramic tiles of 8 mm thick of following  size in flooring   of approved make and
shade and  free from cracks, warpage,fissures and flakes with straight edges and perfect corner laid at right angle as per design and pattern over a bedding of cement mortar of 30 mm
thick CM 1:5  finishing the joints neatly with  white cement mixed with matching colour pigment  and finish in all respect and all  material and labour complete. ;450mmX450mm

56 CERAMICTILE- 300MMX300MM 11111-MEERUT RRO Square Meters 971 Yes



 DESCRIPTION =>  CERAMIC TILE FLOORING: Providing and laying matt finish  1st quality Ceramic tiles of 8 mm thick of following  size in flooring   of approved make and
shade and  free from cracks, warpage,fissures and flakes with straight edges and perfect corner laid at right angle as per design and pattern over a bedding of cement mortar of 30 mm
thick CM 1:5  finishing the joints neatly with  white cement mixed with matching colour pigment  and finish in all respect and all  material and labour complete.  300mmX300mm

57 VITRIFIEDTILE900MM X 900MM 11111-MEERUT RRO Square Meters 1843 Yes

 DESCRIPTION =>  POLISHED VITRIFIED TILE FLOORING :Providing and laying 1st quality polished vitrified tiles of 10 mm thick of followg.sizes on flooring  (approved
make&shade, free from cracks, warpage,fissures and flakes,  straight edges and perfect corner) laid at right angle as per design and pattern over a 30mm bedding of cement  mortar(CM
1:5), finishing the joints neatly with  white cement mixed with matching colour pigment  and finish in all respect and all material and labour complete.

58 VITRIFIEDTILE600MM X 600MM 11111-MEERUT RRO Square Meters 1494 Yes

 DESCRIPTION =>  POLISHED VITRIFIED TILE FLOORING :Providing and laying 1st quality polished vitrified tiles of 10 mm thick of followg.sizes on flooring  (approved
make&shade, free from cracks, warpage,fissures and flakes,  straight edges and perfect corner) laid at right angle as per design and pattern over a 30mm bedding of cement  mortar(CM
1:5), finishing the joints neatly with  white cement mixed with matching colour pigment  and finish in all respect and all material and labour complete. 600mmX600mm

59 TERRACOTTA TILES 11111-MEERUT RRO Square Meters 437 Yes

 DESCRIPTION =>  Terracotta Tiles:Providing and fixing terracotta tiles minimum 3 mm thick and minimum 75x150 mm size of approved shade  and make  First quality , free from
crack fissures & flakes with straight edges & perfect corners fixed in true line & level as per the design and pattern advised by Engg.-In-Charge. Rate includes applying 12 mm thick
backing plaster in 1:3 CM in true line & level, properly cured & rough finished.  Fixing the tiles with neat cement paste and finishing the joints with terracotta paint in a neat & aesthetic
way complete in all respects.

60 MANGLORE TILES ON ROOF /CHAJJA 11111-MEERUT RRO Square Meters 2369 Yes

 DESCRIPTION =>  Providing and fixing Mangalore tilesof 12 mm thick and minimum 230x150 mm size of approved shade  and make  First quality , free from crack fissures & flakes
with straight edges & perfect corners fixed in true line & level as per the design and pattern advised by Engg.-In-Charge and finishing the work in a neat & aesthetic way complete in all
respects.  Rate to include Teakwood framing structure for holding the tiles in fixed condition.

61 GRANITE TILE FLOORING 11111-MEERUT RRO Square Meters 1577 Yes

 DESCRIPTION =>  GRANITE TILE FLOORING Providing and laying  10 mm thick granite tile of  size of 400 mm x 400 mm in flooring   of approved  shade  and  free from cracks,
warpage,fissures and flakes with straight edges and perfect corner laid at right angle as per design and pattern over a bedding of  30 mm thick  1:5 cement mortar and neat cement slurry,
finishing the joints neatly with  white cement mixed with matching colour pigment  and finish in all respect and al l material and labour complete.

62 IPS FLOORING 11111-MEERUT RRO Square Meters 354 Yes

 DESCRIPTION =>  IPS FLOORING Providing mixing and laying 50 mm thick Indian Patent Stone flooring in PCC 1:2:4 mix concrete with 12 mm and down size graded crushed
aggregate including  providing and fixing 4 x 25 mm size glass strips in  1 metre x 1 metre panels, casting the concrete compacting and finishing the surface smooth using cement slurry.

63 GRANITE SKIRTING 11111-MEERUT RRO Square Meters 1181 Yes

 DESCRIPTION =>  GRANITE SKIRTING Providing  and fixing  10mm thick  skirting of 100 mm hight free from crack fissures & flakes with straight edges & perfect corners fixed
at right angles  with neat cement paste  and finishing the joint with  white  cement mixed with matching colour pigment .

64 CERMICTILEDADO( 300MMX 200 MM) 11111-MEERUT RRO Square Meters 888 Yes

 DESCRIPTION =>  CERAMIC TILES DADO IN TOILET: Providing  and fixing  ceramic tiles of 300 x 200 mm size (approved shade  and make )First quality , free from crack
fissures & flakes with straight edge s & perfect corners fixed at right angles as per the design and pattern,  incldg. applying 12mm thick backing plaster in 1:4 CM  and fixing the tiles
with neatcement paste, finishing the joints with white cement mixed  with colouring pigments to match the colour of tiles properly cured & finished in all respects etc. complete.

65 CERMICTILEDADO( 300MMX 400 MM) 11111-MEERUT RRO Square Meters 872 Yes

 DESCRIPTION =>  CERAMIC TILES DADO IN TOILET: Providing  and fixing  ceramic tiles of 300 x 400 mm size (approved shade  and make )First quality , free from crack
fissures & flakes with straight edge s & perfect corners fixed at right angles as per the design and pattern,  incldg. applying 12mm thick backing plaster in 1:4 CM  and fixing the tiles
with neatcement paste, finishing the joints with white cement mixed  with colouring pigments to match the colour of tiles properly cured & finished in all respects etc. complete.300mm
x 400mm

66 CERMICTILEDADO( 300MMX 600 MM) 11111-MEERUT RRO Square Meters 1021 Yes

 DESCRIPTION =>  CERAMIC TILES DADO IN TOILET: Providing  and fixing  ceramic tiles of 300 x 600 mm size (approved shade  and make )First quality , free from crack
fissures & flakes with straight edge s & perfect corners fixed at right angles as per the design and pattern,  incldg. applying 12mm thick backing plaster in 1:4 CM  and fixing the tiles
with neatcement paste, finishing the joints with white cement mixed  with colouring pigments to match the colour of tiles properly cured & finished in all respects etc. complete.;300mm
x 600mm

67 GRANITE SLAB18 MM BLACK 11111-MEERUT RRO Square Meters 3953 Yes

 DESCRIPTION =>  18MM THICK GRANITE CLADDING FOR CURTAIN WALL  Providing and fixing machine cut and polished  black Granite  slab of thickness of 18 mm
selected & sorted for uniformity in colour, free from cracks, fissures and flakes with straight edges and perfect cornors  using 50mmx20mmx3mm SS T shaped cleats of 100mm long .
The cleats are fixed over the wall with M12x100mm long GI fasteners  by providing 2 nos 12mmx25mm size slots and drilling the wall. Rate to include making necessary grooves in
granite slab.

68 HP LOGO FIXING 11111-MEERUT RRO Each 765 Yes

 DESCRIPTION =>  Fixing of HPCL Logo Box in line and level on the Granite curtain wall with the help of necessary fasteners.

69 KOTASTONEFLOOR:600MM X 600MM 11111-MEERUT RRO Square Meters 1112 Yes

 DESCRIPTION =>  KOTA STONE FLOORING  Providing and laying 18mm thick Kota Stone flooring using machine cut and machine polished tiles of uniform colour and approved
size and pattern including bedding of 30mm thick CM1:3 close jointed and floated with matching cement slurry laid to level as required, curing machine polishing with oxalic acid to
achive mirror finish etc., complete.

70 KOTA STONE SKIRTING 11111-MEERUT RRO Square Meters 1127 Yes

 DESCRIPTION =>  KOTA STONE SKIRING  Providing and laying 100mm high x 18mm thick Kota stone skiring on the walls in uniform colour and approved size & pattern
including bedding of 20mm thick CM1:3 close jointed & floated with matching cement slurry, curing, polishing to mirror finish with oxalic acid etc., complete.

71 KOTA STONE STEPS 11111-MEERUT RRO Square Meters 1174 Yes

 DESCRIPTION =>  KOTA STONE STEPS  Providing and fixing 18 mm thick one piece Kota stone  slabs with 25mm bedding  CM 1:3, cement slurry  and machine polishing on one
side for risers of steps, treads and shelf slab  including  nosing etc . complete

72 GRANITE SILL SLAB FOR WINDOWS 11111-MEERUT RRO Square Meters 4019 Yes

 DESCRIPTION =>  SILL SLAB Providing and laying 18 mm thick machine cut & machine polished jet black  granite  strips over a bedding  of 18 mm thick 1:5 CM for window sills.
The strips shall be of single piece only as per width of window wall and project 12 mm beyond the face of the wall  including  nosing etc . complete

73 CONCRETE TILE-WALKWAY 11111-MEERUT RRO Square Meters 486 Yes

 DESCRIPTION =>  Supply and fixing concrete tile of approved make of  approved  shade of 20mm thickness  for flooring  including providing 20mm thick 1:5 cement mortar bed and
a floating  coat of neat cement slurry, finishing the joints with  white cement mixed with matching colour pigment, cleaning the surface with dilute sulphuric acid  etc. Complete. If
necessary, surface unevenness shall  be filled up with brick ballast manually compacted with watering etc. complete as per instructions of Engg.-In-Charge without extra cost. Basic rate
: Not lower than Rs. 500/sqm.

74 BRICKBAT TERRACE WATER PROOF. 11111-MEERUT RRO Square Meters 781 Yes

 DESCRIPTION =>  BRICKBAT COBA ON TERRACE Providing and laying integral cement based water proofing of average 100 mm thick as per specifications given. The job
includes Cleaning of RCC slab and applying neat cement slurry mixed with waterproofing compound, providing and laying brickbat coba in CM 1:4 mixed with water proofing
compound and curing for a period of 24 hours, laying of 25 mm thick PCC 1:1.5:3 mix with 6 mm and down size coarse aggregate and water proofing compound, finishing smooth,
making half round vata at the junction of parapet wall and slab and curing for 10 days. NOTE:- Contractor to submit a guarantee in respect of performance of waterproofing ,for 10
years on a  Stamp-paper. Further , @10% of job amount shall be retained  for  2 years as retention money , returnable after retention period without interest . Approved brands of
waterproofing compound are : CICO/ACCOPROOF/IMPERMO.

75 CHAJJA WATER PROOFING 11111-MEERUT RRO Square Meters 271 Yes

 DESCRIPTION =>  Water proofing on top of chhaja with 25mm thick PCC 1:1.5:3 with 6mm and down size stone aggregate mixed with water proofing compound, finishing smooth,
making half round vata at the junction of chhaja and wall , curing etc. complete.

76 WHITE WASH 11111-MEERUT RRO Square Meters 16 Yes

 DESCRIPTION =>  WHITEWASH Providing and applying 3 coats of white wash  to  plastered and concrete surfaces including  providing necessary scaffolding, surface preparation ,
mixing DDL binder, blue etc. complete as per IS: 712- Latest Edition.  If additional coats are required to obtain uniform and smooth finish, the same shall be carried out at no extra cost.

77 OIL BOUND DISTEMBER 11111-MEERUT RRO Square Meters 85 Yes



 DESCRIPTION =>  OIL BOUND DISTEMPER Providing and applying 2 coats ( first coat with brush and final coat with Roller) of  OBD of approved make  and shade on all surfaces
and heights to give an even shade including  primimg coat  and  full putty  after thoroughly brushing the surface free from mortar dropping and other foreign matter and also including
preparing the surface even and sand papered smooth etc., all material and labour complete. General specifications/guidelines given under WHITEWASH item also to be followed, as
applicable.

78 ACRYLICEMULSION PAINT(INT/GRD) 11111-MEERUT RRO Square Meters 115 Yes

 DESCRIPTION =>  ACRYLIC EMULSION PAINT (INTERIOR GRADE) Providing and applying 2 coats ( first coat with brush and final coat with Roller) of Acrylic Emulsion paint
of approved make  and shade on all surfaces and heights to give an even shade including primer and full  putty (J K Cement / Birla White) after thoroughly brushing the surface free
from mortar dropping and other foreign matter and also including preparing the surface even and sand papered smooth etc., all material and labour complete. General
specifications/guidelines given under WHITEWASH item also to be followed, as applicable.

79 ACRYLICEMULSION PAINT(EXT) 11111-MEERUT RRO Square Meters 131 Yes

 DESCRIPTION =>  ACRYLIC EMULSION PAINT (EXTERIOR GRADE)  Providing and applying 3 coats of acrylic anti fungal cement paint including primer of approved make &
shade to all the exterior surfaces as per manufacturer's specifications  including providing necessary scaffolding, curing , etc. complete. If additional coats are required to obtain uniform
finish, the same shall be carried out at no extra,cost as directed by Engineer In Charge. General specifications/guidelines given under WHITEWASH item also to be followed, as
applicable.

80 PLASTICEMULSION PAINT 11111-MEERUT RRO Square Meters 119 Yes

 DESCRIPTION =>  PLASTIC EMULSION PAINT: Providing and applying 2 coats ( first coat with brush and final coat with Roller) of Plastic Emulsion paint of approved make  and
shade on all surfaces and heights to give an even shade including primer and compatible putty. Approved Make: Asian/Nitco / Nerolac. General specifications/guidelines given under
WHITEWASH item also to be followed, as applicable.

81 WATER PROOFCEMENT PAINT 11111-MEERUT RRO Square Meters 60 Yes

 DESCRIPTION =>  WATER PROOF CEMENT PAINT Providing and applying 2 coats of  Cement Paint to  plastered and concrete surfaces including  providing necessary
scaffolding, surface preparation etc. complete.  If additional coats are required to obtain uniform and smooth finish, the same shall be carried out at no extra cost. General
specifications/guidelines given under WHITEWASH item also to be followed, as applicable.

82 SY. ENML. PAINT OVER WALL 11111-MEERUT RRO Square Meters 107 Yes

 DESCRIPTION =>  SYNTHETIC ENAMEL PAINT OVER WALL Providing and applying 2 coats of synthetic enamel paint  1st quality of approved manufacturer and of required
shades on wall to give an even shade including a primer coat. General specifications/guidelines given under WHITEWASH item also to be followed, as applicable.

83 SY.ENML.PAINT OVER STEEL/WOOD 11111-MEERUT RRO Square Meters 107 Yes

 DESCRIPTION =>  SYNTHETIC ENAMEL PAINT OVER STEEL/WOOD SURFACE Providing and applying 2 coats  of synthetic  enamel paint  1st quality of approved
manufacturer and  shades on  steel surface  to give an even shade including two coats of red oxide primer. General specifications/guidelines given under WHITEWASH item also to be
followed, as applicable.

84 POP PUNNING 11111-MEERUT RRO Square Meters 110 Yes

 DESCRIPTION =>  ON WALL & CEILING : Providing and applying Plaster of Paris(POP) punning on walls, ceilings, beams and columns to bring the surface in plumb line and level
including making the surface smooth etc. complete. The rate shall include preparing the surface with POP and compatible putty to give a smooth finish as per approval of the Engg.-In-
Charge. Rate to include cost of scrapping, neuro finish etc. complete if needed.

85 MS GRILL 11111-MEERUT RRO Kilograms 112 Yes

 DESCRIPTION =>  Supply, installation and fixing of Prefabricated MS grill (IS 2062 Latest Edition) using MS flat/structurals / bars / hollow sections / strips / pipes etc as per design
given by HPCL and direction of Engg.-In-Charge. Rate to include erection, grouting of posts in PCC 1:1.5:3, painting by two coats of red oxide primer and two coats of synthetic
enamel of approved shade. Grouting PCC to be paid separately as per relevant item.(Refer attached Drawing)

86 ANOD.AL.GLZ. DOOR-12MM GLASS 11111-MEERUT RRO Square Meters 3519 Yes

 DESCRIPTION =>  ALUMINIUM GLAZED  DOOR WITH 12MM GLASS: Providing and fixing  Aluminium  glazed door/ fixed glazing With Powder Coated aluminum section of
approved colour having coating thickness of minimum 50 micron & minimum wall thickness of not less than 2 mm with extruded built up section of approved make and weight ratio
joints mitred ad joint with heavy duty aluminium pressure die cast cleats with fins to match the section of frames conforming to approved section and shutter conforming to approved
sections and glazed with 12 mm thick glass fixed to shutter with AL snap beading and neoprene /PVC gaskets/CP brass/Stainless steel screws and fixed to the wall with requisite rawl
plugs and screw or with fixing clips or with expansion hold fasteners  incldg. required filling up of gaps at junctions,top ,bottom ,sides with PVC/Neoprene felt/Polysulphide
sealant/silicon sealant all complete as per advise. Size / Section of Doors & fixed glazing with  frames at top & bottom and at two ends of JINDAL or equivalent  approved make with
section no. 20066 of size 101.6 X 44.45 X 3 with weight of 2.415 Kg/M.   Stainless Steel handle of 450mm height  with locking arrangement to be provided for main door. The glass
should be single piece only. All glass edges shall be grinded and polished smooth as per instructions. The floor spring strut shall be fixed and accommodated in Aluminium section
groove. In case of non-availability, approved equivalent make for Al sections is JINDAL. Approval of Engg.-In-Charge shall be taken before using equivalent sections matching next
higher dimensions and weight per running metre without extra cost.

87 ANOD.AL.GLZDOOR-12MM
TOUGHENED

11111-MEERUT RRO Square Meters 4503 Yes

 DESCRIPTION =>  ALUMINIUM GLAZED  DOOR WITH 12MM TOUGHENED  GLASS: : Providing and fixing  Aluminium  glazed door/ fixed glazing With Powder Coated
aluminum section of approved colour having coating thickness of minimum 50 micron & minimum wall thickness of not less than 2 mm with extruded built up section of approved
make and weight ratio joints mitred ad joint with heavy duty aluminium pressure die cast cleats with fins to match the section of frames conforming to approved section and shutter
conforming to approved sections and glazed with 12 mm thick glass fixed to shutter with AL snap beading and neoprene /PVC gaskets/CP brass/Stainless steel screws and fixed to the
wall with requisite rawl plugs and screw or with fixing clips or with expansion hold fasteners  incldg. required filling up of gaps at junctions,top ,bottom ,sides with PVC/Neoprene
felt/Polysulphide sealant/silicon sealant all complete as per advise. Size / Section of Doors & fixed glazing with  frames at top & bottom and at two ends of JINDAL or equivalent
approved make with section no. 20066 of size 101.6 X 44.45 X 3 with weight of 2.415 Kg/M.   Stainless Steel handle of 450mm height  with locking arrangement to be provided for
main door. The glass should be single piece only. All glass edges shall be grinded and polished smooth as per instructions. The floor spring strut shall be fixed and accommodated in
Aluminium section groove. In case of non-availability, approved equivalent make for Al sections is JINDAL. Approval of Engg.-In-Charge shall be taken before using equivalent
sections matching next higher dimensions and weight per running metre without extra cost.  -12 mm toughened glass.

88 PDR.COAT.AL GLZ. FIXED-10MM 11111-MEERUT RRO Square Meters 3244 Yes

 DESCRIPTION =>  ALUMINIUM GLAZED  DOOR WITH 10MM GLASS: Providing and fixing  Aluminium  glazed door/ fixed glazing With Powder Coated aluminum section of
approved colour having coating thickness of minimum 50 micron & minimum wall thickness of not less than 2 mm with extruded built up section of approved make and weight ratio
joints mitred ad joint with heavy duty aluminium pressure die cast cleats with fins to match the section of frames conforming to approved section and shutter conforming to approved
sections and glazed with 12 mm thick glass fixed to shutter with AL snap beading and neoprene /PVC gaskets/CP brass/Stainless steel screws and fixed to the wall with requisite rawl
plugs and screw or with fixing clips or with expansion hold fasteners  incldg. required filling up of gaps at junctions,top ,bottom ,sides with PVC/Neoprene felt/Polysulphide
sealant/silicon sealant all complete as per advise. Size / Section of Doors & fixed glazing with  frames at top & bottom and at two ends of JINDAL or equivalent  approved make with
section no. 20066 of size 101.6 X 44.45 X 3 with weight of 2.415 Kg/M.   Stainless Steel handle of 450mm height  with locking arrangement to be provided for main door. The glass
should be single piece only. All glass edges shall be grinded and polished smooth as per instructions. The floor spring strut shall be fixed and accommodated in Aluminium section
groove. In case of non-availability, approved equivalent make for Al sections is JINDAL. Approval of Engg.-In-Charge shall be taken before using equivalent sections matching next
higher dimensions and weight per running metre without extra cost.

89 HY. FLOOR SPRING 11111-MEERUT RRO Each 2169 Yes

 DESCRIPTION =>  HYDRAULIC FLOOR SPRINGS Providing and fixing double action hydraulic floor springs( Heavy duty) of approved brand conforming to IS 6315 : 1992 for
aluminium doors. Rate to include cutting of floors as required,  embedding in floors and cover plates etc complete as per specifications. Load Capacity = 61-80 kg

90 AL. PANELLED DOOR 11111-MEERUT RRO Square Meters 4243 Yes

 DESCRIPTION =>  ALUMINIUM PANELED DOOR : Providing and fixing Powder Coated aluminum section of approved colour having coating thickness of minimum 50 micron &
minimum wall thickness of not less than 2 mm,  joints  mitred and jointed with heavy duty aluminium pressure die cast cleats with fins to match the outer frames and door frames
conforming JINDAL sections as specified fully paneled with 9 mm thick  pre-laminated 3 layers medium density ( exterior grade) particle board Grade-1, type -II conforming to
IS:12823 bonded with phenolformaldehyde synthetic resin of approved brand and manufacturer fixed to shutter with aluminium snap beading and neoprene / PVC gasket / CP Brass
/stainless steel screws fixed to the wall with requisite rawl plugs and screw or with fixing clips or with expansion hold fasteners including necessary filling up of gaps at junctions, at top
, bottom and sides with requisite PVC/neoprene felt/polysulphide sealant/silicon sealant  including hard ware such as tower bolt of 150 mm length from inside and Aluminum handle
and Aluminum aldrop of 200 mm length. on both sides, 3 nos. Aluminium hinges of 100 mm length etc all complete  as per architectural drawing. Aluminium door section of JINDAL
make or equivalent make with the following section : Main frame on all sides - 4700  (20102) -101.6 x 44.45 x 2.5 of weight 1.977 kg/m Shutter vertical frame- 4537 - (19516)
53.7x44.45x2.3 of weight 1.238 kg/m. Shutter top frame - 4540 - (19518) 53.7x44.45x2.3 of weight 1.173 kg/m.  Shutter middle frame - 4621 (20014) - 49.91x44.45x3 of weight 1.495
kg/m Shutter bottom frame - 4524 -(19508) 83.5x44.45x3 of weight 2.107 kg/m, aluminium Cast Door handle and Clip - 4420 (19360) - 19x17.3x0.9 of weight 0.124 kg/m. In case of
non-availability, approved equivalent make for Al sections is HINDALCO. Approval of Engg.-In-Charge shall be taken before using equivalent sections matching next higher
dimensions and weight per running metre without extra cost.

91 AL. WINDOWS OPENABLE 11111-MEERUT RRO Square Meters 3167 Yes



 DESCRIPTION =>  ALUMINIUM WINDOWS (OPENABLE) : Providing and fixing 50 micron powder coated aluminium glazed windows with 5 mm glass & extruded built up
section  of wall thickness not less than 1.4 mm and approved make with glass panel fixed to side -hung  shutter with aluminium snap  beading and neoprene / PVC gasket / CP Brass
/stainless steel screws fixed to the wall with requisite rawl plugs and screw or with fixing clips or with expansion hold fasteners including necessary filling up of gaps at junctions at top
, bottom and sides with requisite  PVC / neoprene felt / polysulphide sealant/silicon sealant including heavy duty handle cum locking arrangement etc all complete as per architectural
drawing and the direction of  Engg.In-charge.Aluminium door section of INDAL make or equivalent make with the following section : Outer  frame - 2082 -(21095) 34 x 43.5 x 28x 2
of weight 0.548 Kg/mtr Shutter  frame- 4124 - (20913)  34 x 43.5 x 28.5x 1.5 of weight 0.494  kg/mtr Mullion -(21097) 9139- 57 x 34 x 25x2 of weight 0.810 kg/mtr Cleat angle -
20909 - 50 x 50 x 4.7 of weight 1.123 kg/mtr Glazing clip : 4125 - 31x 17.5 x 1.2 of weight 0.184 kg/mtr

92 AL. SLIDING WINDOWS 3 TRACK 11111-MEERUT RRO Square Meters 2975 Yes

 DESCRIPTION =>  ALUMINIUM WINDOWS (SLIDING) : Providing and fixing 50 micron powder coated aluminium glazed windows with 5 mm glass & extruded built up section
of wall thickness not less than 1.4 mm and approved make with glass panel fixed to side -hung  shutter with aluminium snap  beading and neoprene / PVC gasket / CP Brass /stainless
steel screws fixed to the wall with requisite rawl plugs and screw or with fixing clips or with expansion hold fasteners including necessary filling up of gaps at junctions at top , bottom
and sides with requisite  PVC / neoprene felt / polysulphide sealant/silicon sealant including heavy duty handle cum locking arrangement etc all complete as per architectural drawing
and the direction of  Engg.In-charge.  Aluminium sliding windows of Jindal make shutter sections: Top & Bottom - 8820 (20736) - 1.5 mm thick @ 0.547 kg/m; Handle Section 8822
(20738) - 1.5 mm thick @ 0.547 kg/m; Shutter Interlock 8821(20737) - 1.45 mm thick @ 0.607 kg/m. Rate includes wheels/bearings, interlocking arrangements etc. complete. The track
section shall be as follows: Two Track Window: Top & Side - 8931 (20829) -1.5 mm thick @ 0.784 kg/m; Bottom (Bulb) - 8932 (20830) - 1.5 mm thick @ 0.909 kg/m

93 AL. SLIDING WINDOWS 2 TRACK 11111-MEERUT RRO Square Meters 2703 Yes

 DESCRIPTION =>  ALUMINIUM WINDOWS(SLIDING) : Providing and fixing 50 micron powder coated aluminium glazed windows with 5 mm glass & extruded built up section
of wall thickness not less than 1.4 mm and approved make with glass panel fixed to side -hung  shutter with aluminium snap  beading and neoprene / PVC gasket / CP Brass /stainless
steel screws fixed to the wall with requisite rawl plugs and screw or with fixing clips or with expansion hold fasteners including necessary filling up of gaps at junctions at top , bottom
and sides with requisite  PVC / neoprene felt / polysulphide sealant/silicon sealant including heavy duty handle cum locking arrangement etc all complete as per architectural drawing
and the direction of  Engg.In-charge.  Two Track Window: Top & Side - 8933 (20829) -1.5 mm thick @ 1.06 kg/m; Bottom (Bulb) - 8934 (20832) - 1.5 mm thick @ 1.248 kg/m

94 AL. LOUVERED VENTILATOR 11111-MEERUT RRO Square Meters 3127 Yes

 DESCRIPTION =>  ALUMINIUM LOUVERED  VENTILATOR : Providing and fixing  15 micron colour anodised/powder coated aluminium ventilator  with  extruded built up
section of wall thickness not less than 1.5 mm and approved make glazed with 5 mm thick opaque  glass louver 100mm wide.

95 STEEL WINDOWS 11111-MEERUT RRO Square Meters 3332 Yes

 DESCRIPTION =>  STEEL WINDOWS : Supply, fabrication and fixing of MS glazed  windows using approved Z sections with 5mm plain glass  including providing grill with 12mm
square bar  @100mm c/c , painting with two coats of red oxide primer and two coats of synthetic enamel paint, handle , stay arrangement etc. complete(Refer attached Drawing).

96 STEEL DOORS 11111-MEERUT RRO Square Meters 2368 Yes

 DESCRIPTION =>  STEEL DOORS : Supply, fabrication and fixing of MS Door using 35x35x5 angle frame and 25x25x3 angle members including bracings with 16  gauge MS sheet
stitch welded to Door shutter frame complete as per direction of Engg.-In-Charge  painting with two coats of red oxide primer and two coats of synthetic enamel paint,  handle , stay
arrangement ,tower bolt etc. complete.(Refer attached Drawing)

97 FLUSH DOOR 900X2100MM: 11111-MEERUT RRO Each 8298 Yes

 DESCRIPTION =>  Providing and fixing solid core flush door in single leaf 35mm thick commertial plywook of seasoned wood without ventilator.  Door frame to be made of 60mm x
100mm teak wood with wrough iron hold fasts.  Door to be fitted with brass fitting-hinges, handles on both sides, tower bolts, etc., complete.  Frame to be painted in three coats of
synethic enamel paint over a coat of wood primer including scrapping, surface preparation etc., complete.Door(leaf) to be laminated on both sides with laminations 1.5 mm thk and grey
in color of approved make/brand.Size 900X2100mm(Refer attached Drawing)

98 FLUSH DOOR - 750X2100MM 11111-MEERUT RRO Each 6246 Yes

 DESCRIPTION =>  Providing and fixing solid core flush door in single leaf 35mm thick commertial plywook of seasoned wood without ventilator.  Door frame to be made of 60mm x
100mm teak wood with wrough iron hold fasts.  Door to be fitted with brass fitting-hinges, handles on both sides, tower bolts, etc., complete.  Frame to be painted in three coats of
synethic enamel paint over a coat of wood primer including scrapping, surface preparation etc., complete.Door(leaf) to be laminated on both sides with laminations 1.5 mm thk and grey
in color of approved make/brand.Size  - 750x2100mm(Refer attached Drawing)

99 ROLLING SHUTTER 11111-MEERUT RRO Square Meters 3363 Yes

 DESCRIPTION =>  ROLLING SHUTTER  Supply, fabrication and fixing of MS rolling shutter of the following specifications including grill window of 300 mm height at eye level
for visibility even in closed position. Code: Conforming to IS 6248  1979 Type:  Self Coiling type (manual) Curtains: Interlocking cold rolled lath section of 0.8 mm thickness. Lock
plate : MS sheet of 3.15 mm thick reinforced with MS angles of 35 x 35 mm. Guide channel : MS sheets of 3.5 mm thick Bracket Plate : MS Sheet of 0.9 mm thick. Hood Covers : MS
sheet of 0.9 mm thick Locking handle : To be provided suitably. Rate shall include providing and fixing holdfasts and painting two coats of enamel paint of approved make and shade
over two coats of zinc phosphate primer. Shutter up to 10 SQM -push pull type hand operated with ball bearings , For 10 SQM upto 30 SQM- Mechanical operated gear type with ball
bearing, a pulling hook shall be provided for each of the rolling shutter. (Refer attached Drawing)

100 GRILL IN ROLLING SHUTTER 11111-MEERUT RRO Square Meters 3157 Yes

 DESCRIPTION =>  GRILL IN ROLLING SHUTTER : Supply, fabrication and fixing of manually operated steel rolling net shutter as per the specification. Nets to be in hexagonal
pattern, The round MS bars used for jali should be 8mm in dia . All other specification as that of item for rolling shutter above.(Refer attached Drawing)

101 MS FAN HOOKS 11111-MEERUT RRO Each 145 Yes

 DESCRIPTION =>  FAN HOOKS : Providing & fixing MS fan hooks with 16 mm dia MS bar bent to shape with hooked ends in RCC Slab during laying including painting  the
exposed portion.

102 MORTICE LOCK 11111-MEERUT RRO Each 733 Yes

 DESCRIPTION =>  MORTICE LOCK Providing & fixing GODREJ make only six lever lock ( Cylindrical/ Round Head ) including all necessary hardware etc.

103 DOOR CLOSER 11111-MEERUT RRO Each 1043 Yes

 DESCRIPTION =>  DOOR CLOSER Providing and fixing Heavy duty door closer. of  approved  make size no. 2.

104 GY. BOARD FALSE CEILING 11111-MEERUT RRO Square Meters 856 Yes

 DESCRIPTION =>  Providing and fixing Gyp board false ceiling  with  required accessories  of APPROVED MAKE  including painting with  two coats of plastic emulsion paint. 12.5
mm thick 'Gypboard' shall be screw-fixed to the underside of suspended GI grid. GI grid shall be installed as per manufacturer's specifications. GI grid shall consist of ceiling sections
(India Gypsum Code no. MF5) at maximum c/c distance 450 mm, Perimeter channel (India Gypsum code no. MF6A), intermediate channels (India Gypsum code no. MF7) at maximum
c/c distance 1200 mm. The ceiling sections should be fixed to intermediate channels with connecting clips (India Gypsum code no. ME9). GI grid shall be fixed to RCC slab above with
the help of 25x0.5 mm strap hanger (India Gypsum code no. MF 8) and soffit cleat (India Gypsum code no. P534). The joints between soffit cleat and strap hanger and GI grid & strap
hanger shall be with 6.4x12.7 mm nut and bolt (India Gypsum code no. P526). Soffit cleat shall be fixed to RCC ceiling with W.E. type 12 mm dia, 17/16" long steel rawl plug.
Maximum c/c distance (both ways) of strap hangers shall be 1200 m. The Gypboard shall be fixed fixed to GI grid with 25 mm long Drawall screws. The Gypboard to be used shall be
12.5 mm thick tapered edge boards. The boards shall be taped & filled from underside to ceiling.

105 MINARAL FIBRE FALSE CEILLING 11111-MEERUT RRO Square Meters 872 Yes

 DESCRIPTION =>  Providing and fixing Mineral Fibre board false ceiling  ( APPROVED Make) with  required accessories  including fixing of the GI channels (18 guage), fixing of
the sheets in pattern , in proper line & level, filling the joint with sealent etc. complete as per the satisfaction of EIC.

106 EUROPEAN TYPE W/C - WALL 11111-MEERUT RRO Each 10217 Yes

 DESCRIPTION =>  EUROPEAN TYPE Supplying and fixing Pastel Colour wall mounted vitreous china European type water closet comprising of the following accessories including
cutting and making good the walls & floors wherever required complete as directed by Engg.-In-Charge, having following (A) Pastel Colour vitreous china European water closet with
P or S trap of approved make having integral matching conceled cistern supplied as part of the closet with all mechanisms, with necessary fittings, brackets, screws, etc all complete as
per the direction of Engg.-In-Charge.(B) 15mm NB CP brass angle valve of approved brand as per the direction of Engg.-In-Charge (C) 15 mm NB CP brss inlet connection with Brass
unions at the ends. (D) Approved make matching  colour polypropylene seat cover with necessary brass  hinges and rubber bushes etc (E) WC connector with neoprene rubber etc.

107 EUROPEANTYPE W/C - FLOOR 11111-MEERUT RRO Each 5361 Yes

 DESCRIPTION =>  WATER CLOSETS EUROPEAN TYPE Supplying and fixing Pastel colour vitreous china European type water closet comprising of the  the following
accessories including cutting and making good the walls & floors wherever required compleste as directed by Engineer In Charge A) Coloured ( pastel colour) viterous china pedestal
type European water closet with P or S trap of Hindware sanitaryware standard model or equivalent approved make as per the direction of Engineer In Charge. B) 15mm NB brass angle
valve of approved brand as per the direction of Engineer In Charge C) 15 mm NB CP inlet connection with Brass unions at the ends. D) Commander make or equivalent  matching
colour polypropylene seat cover with necessary brass  hinges and rubber bushes etc E) WC connector with neoprene rubber etc F) 10 litres capacity  low level plastic cistern of matching
colour parry slimline make or approved equivalent with necessary fittings, brackets, screws, etc all complete.

108 INDIAN TYPE W/C 11111-MEERUT RRO Each 4495 Yes

 DESCRIPTION =>  INDIAN WATER CLOSET Supplying and fixing  pastel coloured  vitreous china  Orissa Pan type water closet comprising of the  the following accessories
including cutting and making good the walls & floors wherever required complete as directed by Engineer In Charge. A)Coloured (pastel colour) viterous china 580 mm orissa pan
water closet of Hinduatn sanitaryware or any equivalent make with P or S trap. B) 10 litres capacity hi-grade engineering plastic low level flushing cistern of matching colour Parry
Slimline make model 8068 or approved equivalent make with necessary fittings , brackets , screws etc. all complete . C) 32 mm PVC flush pipe 10 Kg/Sqcm quality of approved lengt
with necessary fittings ,clamps etc. D) 15 mm NB CP inlet connections with brass union at the ends  E) 15 mm NB brass angle valve as per ISI of approved brand as per the direction of
Engineer In Charge F) WC connector with neoprene rubber\. Approved Equiv. - Hindware Cat. 20004 with equivalent low level cistern



109 URINALS 11111-MEERUT RRO Each 5006 Yes

 DESCRIPTION =>  URINALS : Supplying and fixing colored ( pastel coloures) vitreous china flat back urinal of size  300 mm x 400 mm with integrated overflow of Hindustan
Sanitory or equivalent approved make with CP flush valve , CP pipe connection , CP waste coupling , CP Brass bottle trap of Jaquar mak, 32 mm PVC waste line of required length etc
all complete as per the direction of engineer in charge.

110 LARGE URINALS 11111-MEERUT RRO Each 8123 Yes

 DESCRIPTION =>  Supplying and fixing coloured (pastel colours) viterous china flat back urinal of large size  with integrated overflow system of approved make with Spreaders,CP
flush valve, CP pipe connection, CP waste coupling , CP Brass bottle trap of Jaquar make,  32 mm PVC  waste line of required length   etc. all complete as per the direction of Engineer
In Charge

111 URINALS WITH BUILT IN SENSORS 11111-MEERUT RRO Each 16759 Yes

 DESCRIPTION =>  Supplying and fixing coloured (pastel colours) viterous china flat back urinal of large size  with integrated auto flush system  with CP flush valve of Jaqaur make,
cp pipe connection, CP waste coupling , CP Brass bottle trap of Jaquar make,  32 mm PVC  waste line of required length   etc. all complete as per the direction of Engineer In Charge

112 URINAL DIVISIONAL PLATE 11111-MEERUT RRO Each 2964 Yes

 DESCRIPTION =>  URINAL DIVISION PLATE Providing and fixing 1200 x 450 x 18 mm size granite partition plate between urinals including cutting masonary/concrete surface to
required size, fixing the division plate on the ceramic tiles by means of SS clamps, nuts & bolts, polishing all exposed surface etc all complete as directed by Engineer In Charge. (Refer
attached Drawing)

113 URINAL DIV.PLATE- CERAMIC 11111-MEERUT RRO Each 1956 Yes

 DESCRIPTION =>  URINAL DIVISION PLATE Providing and fixing of APPROVED MAKE  ceramic divisor plate between urinals including cutting masonary/concrete surface to
required size, fixing the division plate on the ceramic tiles by means of as per Mfr's recommendations in all respects  complete as directed by Engineer In Charge.

114 URINALS SENSORS 11111-MEERUT RRO Each 8347 Yes

 DESCRIPTION =>  Supply, installation and commissioning all complete Jaquar make Sensotronic Concealed type Flushing system (Model 51087 - Chrome) including all accessories,
all connections, electricals etc. all complete as per the direction of Engg.-In-Charge.

115 HAND WASH BASIN 11111-MEERUT RRO Each 4552 Yes

 DESCRIPTION =>  HAND WASH BASIN Providing and fixing coloured (pastel colours) wash basins of size 550 x 400  without pedestal Including the following accessories:  -15mm
brass CP Jaquar make (Cat.no.093) stop cock -1 No . -15mm CP connections from the above stop cock to pillar cock - 1 No.  -32mm dia waste coupling, CP brass chain and rubber
stopper.  -30mm Dia. bottle trap Jaquar make with cleaning eye, extension piece and wall flange.  -Providing and fixing brass CP Jaquar make 13mm half turn pillar cock.(Cat.
no.011)Rate to include supply , painting and fixing of necessary CI brackets with nuts and bolts and fixing the wash basin with all necessary connections in walls .

116 COUNTERTOP WASHBASIN OVAL
TYPE

11111-MEERUT RRO Each 5780 Yes

 DESCRIPTION =>  Providing & fixing  colored COUNTER TOP washbasin :OVAL below Counter Basin 550 0418 of Parryware/10016 HINDWARE Or appoved equivalent
including all the required  accessories like:  -15mm brass CP Jaquar make (Cat.no.093) stop cock -1 No . -15mm CP connections from the above stop cock to pillar cock - 1 No.  -32mm
dia waste coupling, CP brass chain and rubber stopper.  -30mm bottle trap Jaquar make with cleaning eye, extension piece and wall flange.  -Providing and fixing brass CP Jaquar make
13mm half turn pillar cock.(Cat. no.011)

117 SENSOR TAPS FAUCET 11111-MEERUT RRO Each 6778 Yes

 DESCRIPTION =>  Providing and fixing in position CP sensor Faucet of  51071 Jaquar make as per the drawing. The item includes all necessary fittings, accessessories etc. complete
as per the direction of Engineer In Charge .

118 CP TOWEL RING 11111-MEERUT RRO Each 1347 Yes

 DESCRIPTION =>  Providing and fixing in position CP  TOWEL RING CP mounted on wall of approved make

119 AUTOMATIC HAND DRYER 11111-MEERUT RRO Each 10552 Yes

 DESCRIPTION =>  Providing, fixing and commissioning fully automatic hand dryer i.e. autostart on positioning the hand and autostop. Care shall be taken so that tiling is not
damaged while installation. Rate includes PVC insulated power chord having copper conductor and Anchor ROMA make 3 pin power plug matching ampere load of instrument. Make -
Technocrats (Model Alpha AP-800) or Euronics (Model CYC 30)

120 AUTO FRESHENER 11111-MEERUT RRO Each 3366 Yes

 DESCRIPTION =>  Providing, fixing and commissioning fully automatic aerosol dispenser (Auto Freshener). The price includes spray fragrance cam with approved aroma etc.
complete. Rate includes PVC insulated power chord having copper conductor and Anchor ROMA make 3 pin power plug matching ampere load of instrument. Care shall be taken so
that tiling is not damaged while installation. Make - Technocrats (Model Deluxe)

121 AUTOMATIC SHOE POLISH MACHINE 11111-MEERUT RRO Each 17503 Yes

 DESCRIPTION =>  Providing, fixing and commissioning fully automatic shoe polish machine with electronic eye (infra red sensor) having both separate black and brown rollers. The
machine shall start automatically when shoe is placed and automatically stop. Rate includes PVC insulated power chord having copper conductor and Anchor ROMA make 3 pin power
plug matching ampere load of instrument. Care shall be taken so that finishing is not damaged while installation. Make - Technocrats (Model Executive Deluxe)

122 SS GRAB BAR DESIGN A/B 11111-MEERUT RRO Meters 1805 Yes

 DESCRIPTION =>  SS GRAB BAR (A) and (B):Fabricating and fixing S. S. Railing with 40 mm dia MS Piperail  &  using 10X10 MS bar welded to Balaster ( diagonal pieces) and
20 x 20 MS Baluster as per the drawing. (GRAB BAR A &B).The item includes fabrication, buffing of the railing upto req. finish, fixing the railing at position with m20 grade concrete,
finising the SURFACE properly etc. complete(Refer attached Drawing)

123 SS STAIRCASE RAILING 11111-MEERUT RRO Meters 2314 Yes

 DESCRIPTION =>  SS STAIRCASE RAILING ::Fabricating and fixing S. S. Railing with 40 mm dia MS Piperail  &  using 10X10 MS bar welded to Balaster ( diagonal pieces) and
20 x 20 MS Baluster as per the drawing. .The item includes fabrication, buffing of the railing upto req. finish, fixing the railing at position with m20 grade concrete, finising the
SURFACE properly etc. complete(Refer attached Drawing)

124 MIRROR 600X600X5.5 11111-MEERUT RRO Each 966 Yes

 DESCRIPTION =>  MIRROR Providing and fixing bevelled edge mirror of superior glass of 5.5 mm thick & 600 x 600 mm size of BELGIUM GLASS or any other equivalent make,
3mm thick felt backing or 6 mm asbestos sheet or with wooden beads allround of specified size and fixed with wooden plugs with CP brass screws and cup washers etc all complete as
directed by Engineer In Charge

125 MIRROR 5.5 MM THK 11111-MEERUT RRO Square Meters 2683 Yes

 DESCRIPTION =>  Providing and fixing beveled edge mirror of superior glass of 5.5 mm thick of BELGIUM GLASS or any other equivalent make, craft paper, 3mm thick felt
backing or 6 mm asbestos sheet. Teak Wood beads 25x40 mm as per approved shape/drawing allround and fixed with wooden plugs with CP brass screws and cup washers etc all
complete as directed by Engg.-In-Charge.(Refer attached Drawing)

126 SOAP TRAY 11111-MEERUT RRO Each 652 Yes

 DESCRIPTION =>  SOAP TRAY Providing and fixing readymade CP brass soap tray near wash basin with CP brass screws of approved make.

127 LIQUID SOAP DISPENSERS 11111-MEERUT RRO Each 536 Yes

 DESCRIPTION =>  LIQUID SOAP DISPENSERS  Providing and fixing readymade CP brass liquid soap dispenser near wash basin with CP brass screws of approved make.

128 TOILET PAPER HOLDER 11111-MEERUT RRO Each 714 Yes

 DESCRIPTION =>  TOILET PAPER HOLDER Supplying and fixing of 150 x 150 mm pastel coloured toilet paper holder of Hindustan Sanitary ware or equivalen approved make at
required position and elevation as directed. Rate to include making good the chases in walls after fixing the above.

129 TOWEL RAIL 11111-MEERUT RRO Each 780 Yes

 DESCRIPTION =>  TOWEL RAIL Providing and fixing CP brass towel rail of 20 mm dia and 600 mm long including all accessories such as brackets (coloured), fixed and anchoring
etc. complete as directed.

130 15MM DIA STOP COCKS 11111-MEERUT RRO Each 619 Yes

 DESCRIPTION =>  Providing and fixing in position CP brass stop cock of heavy type ISI marked of approved  make. Size 15mm diameter

131 15MM DIA BIB COCKS 11111-MEERUT RRO Each 786 Yes

 DESCRIPTION =>  Providing and fixing in position CP brass bib cock of heavy type ISI marked of approved  make. Size 15mm diameter

132 15MM DIA PILLAR COCKS 11111-MEERUT RRO Each 782 Yes

 DESCRIPTION =>  Providing and fixing in position CP brass pillar cock of heavy type ISI marked of approved  make. Size 15mm diameter

133 15MM DIA HALF TURN COCKS 11111-MEERUT RRO Each 1006 Yes



 DESCRIPTION =>  Providing and fixing in position CP brass half turn cock of heavy type ISI marked of approved  make. Size 15mm diameter

134 HEALTH FAUCET (HYGI SPRAY) 11111-MEERUT RRO Each 1587 Yes

 DESCRIPTION =>  Providing and fixing in position CP brass Hygi Spray of Parryware make Model T9929G1 inclusive of all fixtures, fittings and fasteners making operational
complete. Approved Equivalent Make - Hindware

135 15MM DIA CONCEALED GI PIPE 11111-MEERUT RRO Meters 290 Yes

 DESCRIPTION =>  Providing & fixing followg. size medium duty GI pipes of  approved make conforming to IS-1239 concealed in the walls/under the concrete floors including
making chases in the walls/concrete floors,fixing with clamps at every 1m c-c, necessary tees,bends,elbows,plugs,nipples,unions,testing of pipelines for leaks  upto a pressure of 6 Kg/sq
cm , painting the pipes with hot bitumen, wrapping the pipes with hessian cloth and making chases of the  walls good after piping complete.

136 20MM DIA CONCEALED GI PIPE 11111-MEERUT RRO Meters 323 Yes

 DESCRIPTION =>  Providing & fixing followg. size medium duty GI pipes of  approved make conforming to IS-1239 concealed in the walls/under the concrete floors including
making chases in the walls/concrete floors,fixing with clamps at every 1m c-c, necessary tees,bends,elbows,plugs,nipples,unions,testing of pipelines for leaks  upto a pressure of 6 Kg/sq
cm , painting the pipes with hot bitumen, wrapping the pipes with hessian cloth and making chases of the  walls good after piping complete. size 20 mm dia

137 15MM DIA EXPOSED GI PIPE 11111-MEERUT RRO Meters 198 Yes

 DESCRIPTION =>  Providing & fixing followg. size medium duty GI pipes of  approved make conforming to IS-1239 laying in open on brick or RCC surface with the help of MS 'U'
clamps at every 1 m and at every turn.on the walls/concrete floors,fixing with clamps at every 1m c-c, necessary tees,bends,elbows,plugs,nipples,unions,testing of pipelines for leaks
upto a pressure of 6 Kg/sq cm , painting the pipes with hot bitumen, good after piping complete.

138 20MM DIA EXPOSED GI PIPE 11111-MEERUT RRO Meters 241 Yes

 DESCRIPTION =>  Providing & fixing followg. size medium duty GI pipes of  approved make conforming to IS-1239 laying in open on brick or RCC surface with the help of MS 'U'
clamps at every 1 m and at every turn.on the walls/concrete floors,fixing with clamps at every 1m c-c, necessary tees,bends,elbows,plugs,nipples,unions,testing of pipelines for leaks
upto a pressure of 6 Kg/sq cm , painting the pipes with hot bitumen, good after piping complete.20MM DIA EXPOSED GI PIPE

139 25MM DIA EXPOSED GI PIPE 11111-MEERUT RRO Meters 306 Yes

 DESCRIPTION =>  Providing & fixing followg. size medium duty GI pipes of  approved make conforming to IS-1239 laying in open on brick or RCC surface with the help of MS 'U'
clamps at every 1 m and at every turn.on the walls/concrete floors,fixing with clamps at every 1m c-c, necessary tees,bends,elbows,plugs,nipples,unions,testing of pipelines for leaks
upto a pressure of 6 Kg/sq cm , painting the pipes with hot bitumen, good after piping complete.25MM DIA EXPOSED GI PIPE

140 32 MM DIA EXPOSED GI PIPE 11111-MEERUT RRO Meters 378 Yes

 DESCRIPTION =>  Providing & fixing followg. size medium duty GI pipes of  approved make conforming to IS-1239 laying in open on brick or RCC surface with the help of MS 'U'
clamps at every 1 m and at every turn.on the walls/concrete floors,fixing with clamps at every 1m c-c, necessary tees,bends,elbows,plugs,nipples,unions,testing of pipelines for leaks
upto a pressure of 6 Kg/sq cm , painting the pipes with hot bitumen, good after piping complete size 32mm dia

141 40 MM DIA EXPOSED GI PIPE 11111-MEERUT RRO Meters 459 Yes

 DESCRIPTION =>  Providing & fixing followg. size medium duty GI pipes of  approved make conforming to IS-1239 laying in open on brick or RCC surface with the help of MS 'U'
clamps at every 1 m and at every turn.on the walls/concrete floors,fixing with clamps at every 1m c-c, necessary tees,bends,elbows,plugs,nipples,unions,testing of pipelines for leaks
upto a pressure of 6 Kg/sq cm , painting the pipes with hot bitumen, good after piping complete  size 40mm dia

142 UPVC PIPE 40 MM DIA 4KG/SQCM 11111-MEERUT RRO Meters 162 Yes

 DESCRIPTION =>  Providing and laying unplasticised polyvinyl chloride (UPVC) pipes of class IV or as applicable  conforming to IS 4985:2000/ IS 15328 : 2003/ IS 13592 : 1992
Type B/ BS 4514/ BS EN 1329, latest edition including all necessary fittings conforming to IS 14735 : 1999/ BS 4514/ BS EN 1329, latest edition  and other accessories including
connections etc., complete as per drawings or as directed at site. Size 40 mm diameter.

143 UPVC PIPE 15 MM DIA 4KG/SQCM 11111-MEERUT RRO Meters 130 Yes

 DESCRIPTION =>  Providing and laying unplasticised polyvinyl chloride (UPVC) pipes of class IV or as applicable  conforming to IS 4985:2000/ IS 15328 : 2003/ IS 13592 : 1992
Type B/ BS 4514/ BS EN 1329, latest edition including all necessary fittings conforming to IS 14735 : 1999/ BS 4514/ BS EN 1329, latest edition  and other accessories including
connections etc., complete as per drawings or as directed at site. Size15MM

144 UPVC PIPE 20 MM DIA 4KG/SQCM 11111-MEERUT RRO Meters 136 Yes

 DESCRIPTION =>  Providing and laying unplasticised polyvinyl chloride (UPVC) pipes of class IV or as applicable  conforming to IS 4985:2000/ IS 15328 : 2003/ IS 13592 : 1992
Type B/ BS 4514/ BS EN 1329, latest edition including all necessary fittings conforming to IS 14735 : 1999/ BS 4514/ BS EN 1329, latest edition  and other accessories including
connections etc., complete as per drawings or as directed at site.20MM

145 UPVC PIPE 25 MM DIA 4KG/SQCM 11111-MEERUT RRO Meters 146 Yes

 DESCRIPTION =>  Providing and laying unplasticised polyvinyl chloride (UPVC) pipes of class IV or as applicable  conforming to IS 4985:2000/ IS 15328 : 2003/ IS 13592 : 1992
Type B/ BS 4514/ BS EN 1329, latest edition including all necessary fittings conforming to IS 14735 : 1999/ BS 4514/ BS EN 1329, latest edition  and other accessories including
connections etc., complete as per drawings or as directed at site.25MM

146 UPVC PIPE 32MM DIA 4KG/SQCM 11111-MEERUT RRO Meters 156 Yes

 DESCRIPTION =>  Providing and laying unplasticised polyvinyl chloride (UPVC) pipes of class IV or as applicable  conforming to IS 4985:2000/ IS 15328 : 2003/ IS 13592 : 1992
Type B/ BS 4514/ BS EN 1329, latest edition including all necessary fittings conforming to IS 14735 : 1999/ BS 4514/ BS EN 1329, latest edition  and other accessories including
connections etc., complete as per drawings or as directed at site.32MM

147 UPVC PIPE 40 MM DIA 4KG/SQCM 11111-MEERUT RRO Meters 162 Yes

 DESCRIPTION =>  Providing and laying unplasticised polyvinyl chloride (UPVC) pipes of class IV or as applicable  conforming to IS 4985:2000/ IS 15328 : 2003/ IS 13592 : 1992
Type B/ BS 4514/ BS EN 1329, latest edition including all necessary fittings conforming to IS 14735 : 1999/ BS 4514/ BS EN 1329, latest edition  and other accessories including
connections etc., complete as per drawings or as directed at site.40MM

148 UPVC PIPE 50 MM DIA 4KG/SQCM 11111-MEERUT RRO Meters 181 Yes

 DESCRIPTION =>  Providing and laying unplasticised polyvinyl chloride (UPVC) pipes of class IV or as applicable  conforming to IS 4985:2000/ IS 15328 : 2003/ IS 13592 : 1992
Type B/ BS 4514/ BS EN 1329, latest edition including all necessary fittings conforming to IS 14735 : 1999/ BS 4514/ BS EN 1329, latest edition  and other accessories including
connections etc., complete as per drawings or as directed at site.50MM

149 CPVC PIPING( IS 15778)-15 MM 11111-MEERUT RRO Meters 159 Yes

 DESCRIPTION =>  supply and laying chlorinated polyvinyl chloride (CPVC) pipes of SDR 11 pipes and SDR 11 fittings applicable  for pipes of less than 2'' size and SDR 13.5 pipes
and Sch. 40 fittings for sizes of 2.5'' to 4''. Job includes  all other accessories including connections, joining ,butt welding etc , complete as per drawings and mfr's recommendations or
as directed at site. size -15MM

150 CPVC PIPING(IS 15778)-20 MM 11111-MEERUT RRO Meters 184 Yes

 DESCRIPTION =>  supply and laying chlorinated polyvinyl chloride (CPVC) pipes of SDR 11 pipes and SDR 11 fittings applicable  for pipes of less than 2'' size and SDR 13.5 pipes
and Sch. 40 fittings for sizes of 2.5'' to 4''. Job includes  all other accessories including connections, joining ,butt welding etc , complete as per drawings and mfr's recommendations or
as directed at site. size -20MM

151 CPVC PIPING(IS 15778)-25 MM 11111-MEERUT RRO Meters 225 Yes

 DESCRIPTION =>  supply and laying chlorinated polyvinyl chloride (CPVC) pipes of SDR 11 pipes and SDR 11 fittings applicable  for pipes of less than 2'' size and SDR 13.5 pipes
and Sch. 40 fittings for sizes of 2.5'' to 4''. Job includes  all other accessories including connections, joining ,butt welding etc , complete as per drawings and mfr's recommendations or
as directed at site. size -25MM

152 CPVC PIPING(IS 15778)-32 MM 11111-MEERUT RRO Meters 290 Yes

 DESCRIPTION =>  supply and laying chlorinated polyvinyl chloride (CPVC) pipes of SDR 11 pipes and SDR 11 fittings applicable  for pipes of less than 2'' size and SDR 13.5 pipes
and Sch. 40 fittings for sizes of 2.5'' to 4''. Job includes  all other accessories including connections, joining ,butt welding etc , complete as per drawings and mfr's recommendations or
as directed at site. size -32MM

153 CPVC PIPING( IS 15778)-40 MM 11111-MEERUT RRO Meters 398 Yes

 DESCRIPTION =>  supply and laying chlorinated polyvinyl chloride (CPVC) pipes of SDR 11 pipes and SDR 11 fittings applicable  for pipes of less than 2'' size and SDR 13.5 pipes
and Sch. 40 fittings for sizes of 2.5'' to 4''. Job includes  all other accessories including connections, joining ,butt welding etc , complete as per drawings and mfr's recommendations or
as directed at site. size -40MM

154 CPVC PIPING( IS 15778) - 50 MM 11111-MEERUT RRO Meters 572 Yes

 DESCRIPTION =>  supply and laying chlorinated polyvinyl chloride (CPVC) pipes of SDR 11 pipes and SDR 11 fittings applicable  for pipes of less than 2'' size and SDR 13.5 pipes
and Sch. 40 fittings for sizes of 2.5'' to 4''. Job includes  all other accessories including connections, joining ,butt welding etc , complete as per drawings and mfr's recommendations or
as directed at site. size -50MM



155 40MM DIA GATE VALVE 11111-MEERUT RRO Each 1362 Yes

 DESCRIPTION =>  Providing & fixing brass full way  gate valve ISI marked & of Leader/GG make or approved equivalent as directed by Enginner In Charge. Size 40 mm diameter

156 32MMDIA GATE VALVE 11111-MEERUT RRO Each 1244 Yes

 DESCRIPTION =>  Providing & fixing brass full way  gate valve ISI marked & of Leader/GG make or approved equivalent as directed by Enginner In Charge. size 32mm dia

157 25MM DIA GATE VALVE 11111-MEERUT RRO Each 486 Yes

 DESCRIPTION =>  Providing & fixing brass full way  gate valve ISI marked & of Leader/GG make or approved equivalent as directed by Enginner In Charge.size 25mm dia

158 15MM DIA GATE VALVE 11111-MEERUT RRO Each 415 Yes

 DESCRIPTION =>  Providing & fixing brass full way  gate valve ISI marked & of Leader/GG make or approved equivalent as directed by Enginner In Chargesize 15mm dia

159 WATER TANK-1000 LTRS 11111-MEERUT RRO Each 8359 Yes

 DESCRIPTION =>  WATER TANK Supplying and installation of HDPE water tanks of approved make of 1000 litre capacity including 300 mm high brick masonry pedestal of
230mm thick  in CM 1:5, providing 75mm thick RCC 1:2:4 slab with reinforcement 8mm tor @150mm c/c,  lifting the tank , making all necessary GI connections to inlet, outlet, and
overflow nozzles and cleaning the tank before commissioning. (Refer attached Drawing)

160 WATER TANK-5000 LTRS 11111-MEERUT RRO Each 36317 Yes

 DESCRIPTION =>  WATER TANK Supplying and installation of HDPE water tanksof approved make of 5000 litre capacity including 300 mm high brick masonry pedestal of
230mm thick  in CM 1:5, providing 75mm thick RCC 1:2:4 slab with reinforcement 8mm tor @150mm c/c,  lifting the tank , making all necessary GI connections to inlet, outlet, and
overflow nozzles and cleaning the tank before commissioning. (Refer attached Drawing)

161 160MMDIA-PVC SWR PIPES 11111-MEERUT RRO Meters 465 Yes

 DESCRIPTION =>  PVC  SOIL / WASTE /RAIN WATER  PIPE: Supplying  and laying the PVC pipe conforming to IS 13592:92   including plain or door type bends, shoes, offsets,
clamps junctions, tees, etc,  complete. Also including cutting, bending & supply and laying of 17 SWG annealed binding wire inside the Pipe for pulling cables in future.

162 110 MM DIA- PVC SWR PIPES 11111-MEERUT RRO Meters 270 Yes

 DESCRIPTION =>  PVC  SOIL / WASTE /RAIN WATER  PIPE: Supplying  and laying the PVC pipe conforming to IS 13592:92   including plain or door type bends, shoes, offsets,
clamps junctions, tees, etc,  complete. Also including cutting, bending & supply and laying of 17 SWG annealed binding wire inside the Pipe for pulling cables in future.110 MM DIA
PVC PIPE

163 80 MM DIA PVC SWR PIPES 11111-MEERUT RRO Meters 232 Yes

 DESCRIPTION =>  PVC  SOIL / WASTE /RAIN WATER  PIPE: Supplying  and laying the PVC pipe conforming to IS 13592:92   including plain or door type bends, shoes, offsets,
clamps junctions, tees, etc,  complete. Also including cutting, bending & supply and laying of 17 SWG annealed binding wire inside the Pipe for pulling cables in future. size 80mm
diameter

164 NAHANI TRAP 11111-MEERUT RRO Each 359 Yes

 DESCRIPTION =>  NAHANI (FLOOR) TRAP Providing and fixing PVC floor trap of self cleansing design conforming to IS specs with 100mm inlet, 75mm outlet and 150mm CP
hinged grating of 6mm thick with rim. Rate shall include making all necessary leak proof connections etc .

165 GULLY TRAP WITH CHAMBER 11111-MEERUT RRO Each 1599 Yes

 DESCRIPTION =>  GULLY TRAP WITH CHAMBER Providing and fixing square mouth gully trap including  constructing 300 X 300 MM internal size brick masonary chamber
with 230mm thick brick masonary in 1:5 cement mortar, excavation, 75mm thick PCC 1:4:8 bed, plastering with neat cement finish, Medium duty CI cover with frame etc. complete.

166 25MM DIA NON RETURN VALVE: 11111-MEERUT RRO Each 1420 Yes

 DESCRIPTION =>  Providing and fixing brass Non-Return Valve GG/LEADER make ISI marked or approved equivalant

167 15MM DIA NON RETURN VALVE 11111-MEERUT RRO Each 899 Yes

 DESCRIPTION =>  Providing and fixing brass Non-Return Valve GG/LEADER make ISI marked or approved equivalent - 15MM DIA NON RETURN VALVE

168 FLOAT VALVE 11111-MEERUT RRO Each 551 Yes

 DESCRIPTION =>  FLOAT VALVE  Providing and fixing Float Valve (Ball cock) of polypropylene or synthetic metal (Symet) float and rod of approved make of 25mm dia. nominal
bore.

169 600X600X600MM INSPN. CHAMBERS 11111-MEERUT RRO Each 6833 Yes

 DESCRIPTION =>  Providing and constructing inspection chambers of size 600X600X600 mm with 230mm thick brick masonary in 1:5 cement mortar, excavation, 75mm thick PCC
1:4:8 bed, plastering with neat cement finish etc. complete. incl. CI ( ISI make) Chamber cover CI covers for Chambers / Inspection chambers etc with frame of 600X600 mm nominal
size with seal, all materials and labour complete.& angle Frames to support  etc complete(Refer attached Drawing)

170 450X450X600MM INSPN. CHAMBERS 11111-MEERUT RRO Each 4185 Yes

 DESCRIPTION =>  Providing and constructing inspection chambers with 230mm thick brick masonary in 1:5 cement mortar, excavation, 75mm thick PCC 1:4:8 bed, plastering with
neat cement finish etc. complete. incl. CI ( ISI make) Chamber cover CI covers for Chambers / Inspection chambers etc with frame of 600X600 mm nominal size with seal, all materials
and labour complete.& angle Frames to support  etc complete   -  450X450X600MM  INSPN. CHAMBERS(Refer attached Drawing)

171 SEWER TRAP CHAMBER 11111-MEERUT RRO Each 4667 Yes

 DESCRIPTION =>  SEWER TRAP CHAMBER  Providing and constructing sewer trap with conical frame work in 9" thick BM chamber with CM1:4 conical chamber of size 3.5"dia
at top and 4.5" dia at bottom and depth as per required slope including cement plater inside and outsite with CM1:4 including necessary foundation and excavation.  The job includes
providing CI cover of ISI make, etc., complete.  The job is to be carried out as per local municipal rules and regulations by licensed plumber.

172 SEPTIC TANK (25 PERSON) 11111-MEERUT RRO Each 35332 Yes

 DESCRIPTION =>  SEPTIC TANK Providing & constructing septic tank of size 1200x2000x1800mm depth with excavation ,PCC1:4:8 100mm thick bed , 345/230mm thick  brick
masonary wall in CM 1:5 ,RCC1:2:4 100mm thick slab with 8mm tor steel @150c/c both way , 115mm thick baffle wall with RCC beam at bottom ,12mm thick smooth cement plaster
with  water proofing compound inside and exposed outside portion, providing 600mmx600mm size medium duty CI cover, providing  75mm dia PVC  vent pipe etc. Complete.(Refer
attached Drawing)

173 SEPTIC TANK (75 PERSON) 11111-MEERUT RRO Each 112168 Yes

 DESCRIPTION =>  SEPTIC TANK Prpoviding & constructing septic tank of  required capacity as per design  complete with excavation ,PCC1:4:8 100mm thick bed , 345/230mm
thick  brick masonary wall in CM 1:5 ,RCC1:2:4 100mm thick slab with 8mm tor steel @150c/c both way , 115mm thick baffle wall with RCC beam at bottom ,12mm thick smooth
cement plaster with  water proofing compound inside and exposed outside portion, providing 600mmx600mm size medium duty CI cover, providing  75mm dia PVC  vent pipe etc.
Complete.--SEPTIC TANK (75 PERSON)(Refer attached Drawing)

174 SOAKPIT 2.5 MDIAX3.0 M. DEPTH 11111-MEERUT RRO Each 18293 Yes

 DESCRIPTION =>  SOAK PIT Providing and constructing soak pit of 2.5m dia X 3m depth (internal) in brick masonry of class 75 design. Internal size of shaft shall be minimum clear
1m with minimum 230thk. walls in cement mortar 1:6 at top 500mm in height and in bottom 230mm wall in height with 450mmx450mm dry brick honey comb shaft and surrounded
by broken brick bats. The outer walls of the shaft should be 230 mm followed by 150 mm thick layer of 50-80 mm nominal size brick aggregates thereafter followed by 150 mm thick
layer.( as per IS 2470 part 1 and part 2 as the case may be)(Refer attached Drawing)

175 PT.WIRING- SWITCH LT/FAN 11111-MEERUT RRO Each 678 Yes

 DESCRIPTION =>  Providing and laying point wiring  in concealed conduits for the following points  using specified 1100V grade PVC insulated, FRLS multistranded 3 x 1.5 sqmm
copper conductor wires. Rate to include supplying, laying and securing in position in roof slabs and  brick walls or concrete columns 25 mm dia rigid PVC conduits (Conforming to IS
9537:Part 3: 1983) of approved make with necessary accessories and junction boxes/pull boxes. Providing and fixing in the brick walls flush type metal switch boxes of approved make
shade and sufficient size to accommodate all 6A Modular switches / 3 pin socket, screws, holders. ceiling roses and the fan regulator wherever required.  Rate to include wall chasing
and rough plastering. Providing and fixing single pole 5A modular plate switches of approved MK or ANCHOR ROMA/HAVELLS /FINOLEX/CRABTREE/SSK make and of
approved colour . One switch shall be provided for each light and fan point. Rate also to include providing  main circuit wiring from DB to switch boards with 2 runs of 2.5 sqmm
copper wire and 1 run of 1.5 sqmm  through PVC conduit. also  All wires shall be conforming to IS 694:1990.

176 6A SOCKET SWITCH 11111-MEERUT RRO Each 732 Yes

 DESCRIPTION =>  Providing and laying point wiring  in concealed conduits for the following points  using specified 1100V grade PVC insulated, FRLS multistranded 3 x 1.5 sqmm
copper conductor wires. Rate to include supplying, laying and securing in position in roof slabs and  brick walls or concrete columns 25 mm dia rigid PVC conduits (Conforming to IS
9537:Part 3: 1983) of approved make with necessary accessories and junction boxes/pull boxes. Providing and fixing in the brick walls flush type metal switch boxes of approved make
shade and sufficient size to accommodate all 6A Modular switches / 3 pin socket, screws, holders. ceiling roses and the fan regulator wherever required.  Rate to include wall chasing
and rough plastering. Providing and fixing single pole 6 A socket  modular plate switches of approved MK or ANCHOR ROMA/HAVELLS /FINOLEX/CRABTREE/SSK make and of
approved colour . One switch shall be provided for each light and fan point. Rate also to include providing  main circuit wiring from DB to switch boards with 2 runs of 2.5 sqmm
copper wire and 1 run of 1.5 sqmm  through PVC conduit. also  All wires shall be conforming to IS 694:1990. but for 6A socket controlled by one 6A switch on the same lighting board

177 6A SOCKET SWITCH INDEPENENTLY 11111-MEERUT RRO Each 903 Yes



 DESCRIPTION =>  Providing and laying point wiring  in concealed conduits for the following points  using specified 1100V grade PVC insulated, FRLS multistranded 3 x 1.5 sqmm
copper conductor wires. Rate to include supplying, laying and securing in position in roof slabs and  brick walls or concrete columns 25 mm dia rigid PVC conduits (Conforming to IS
9537:Part 3: 1983) of approved make with necessary accessories and junction boxes/pull boxes.Providing and fixing in the brick walls flush type metal switch boxes of approved make
shade and sufficient size to accommodate all 6A Modular switches / 3 pin socket, screws, holders. ceiling roses and the fan regulator wherever required.  Rate to include wall chasing
and rough plastering.Providing and fixing  of approved MK or ANCHOR ROMA/HAVELLS /FINOLEX/CRABTREE/SSK make and of approved colour . One switch shall be
provided for each light and fan point.Rate also to include providing  main circuit wiring from DB to switch boards with 2 runs of 2.5 sqmm copper wire and 1 run of 1.5 sqmm  through
PVC conduit. also  All wires shall be conforming to IS 694:1990. but for 6A socket controlled by one 6A switch on the same lighting board but for 6A socket controlled by one 6A
switch independently mounted  including providing wiring with 3 runs of 1.5 sqmm PVC insulated copper wire through PVC conduit

178 6/16A SOCKET SWITCH 11111-MEERUT RRO Each 1083 Yes

 DESCRIPTION =>  Providing and laying point wiring  in concealed conduits for the following points  using specified 1100V grade PVC insulated, FRLS multistranded 3 x 1.5 sqmm
copper conductor wires. Rate to include supplying, laying and securing in position in roof slabs and  brick walls or concrete columns 25 mm dia rigid PVC conduits (Conforming to IS
9537:Part 3: 1983) of approved make with necessary accessories and junction boxes/pull boxes.Providing and fixing in the brick walls flush type metal switch boxes of approved make
shade and sufficient size to accommodate all 6A Modular switches / 3 pin socket, screws, holders. ceiling roses and the fan regulator wherever required.  Rate to include wall chasing
and rough plastering.Providing and fixing  approved MK or ANCHOR ROMA/HAVELLS /FINOLEX/CRABTREE/SSK make and of approved colour . One switch shall be provided
for each light and fan point.Rate also to include providing  main circuit wiring from DB to switch boards with 2 runs of 2.5 sqmm copper wire and 1 run of 1.5 sqmm  through PVC
conduit. also  All wires shall be conforming to IS 694:1990. but for 6A socket controlled by one 6A switch on the same lighting board    for 6/16A socket controlled by 16A switch
independently mounted  including providing  wiring with 2 runs of 2.5 sqmm and 1 run of 1.5 sqmm   PVC insulated copper wire through PVC conduit

179 AC POINT 11111-MEERUT RRO Each 1993 Yes

 DESCRIPTION =>  Providing and laying point wiring  in concealed conduits for the following points  using specified 1100V grade PVC insulated, FRLS multistranded 3 x 1.5 sqmm
copper conductor wires. Rate to include supplying, laying and securing in position in roof slabs and  brick walls or concrete columns 25 mm dia rigid PVC conduits (Conforming to IS
9537:Part 3: 1983) of approved make with necessary accessories and junction boxes/pull boxes.Providing and fixing in the brick walls flush type metal switch boxes of approved make
shade and sufficient size to accommodate all 6A Modular switches / 3 pin socket, screws, holders. ceiling roses and the fan regulator wherever required.  Rate to include wall chasing
and rough plastering.Providing and fixing  approved MK or ANCHOR ROMA/HAVELLS /FINOLEX/CRABTREE/SSK make and of approved colour . One switch shall be provided
for each light and fan point.Rate also to include providing  main circuit wiring from DB to switch boards with 2 runs of 2.5 sqmm copper wire and 1 run of 1.5 sqmm  through PVC
conduit. also  All wires shall be conforming to IS 694:1990. for 6A socket controlled by one 6A switch on the same lighting board Same as above but for   for AC point  with   2 runs of
4 sqmm (P&N)and 1 run of 2.5 sqmm (earthing) PVC insulated , FRLS multistrand copper cable in 25 mm dia PVC conduict from MCBDB to 20 A powersocket. The conduit  shall be
partly/fully concealed in all types of wall, ceiling etc complete with all accessories, wiring, termination, connected civil works, rough plastering etc including supply and fixing of 20A
industrial socket controlled by 20A SPMCB of MDS/HAVELS make.

180 4X10+1X6 SQMM MULTIST.FRLS CU 11111-MEERUT RRO Meters 441 Yes

 DESCRIPTION =>  Supply, laying , and commissioning  of  wiring using following sizes of PVC insulated , FRLS, unsheathed,  multistrand copper wire drawn in    PVC conduits.
Rate to include  supply of 16 GI fish wire, conduits & accessories, wiring, terminations  etc complete. All wires shall be conforming to IS 694:1990 and PVC conduits to conforming to
IS 9537:Part 3: 1983   --Supply, laying, and commissioning  of  wiring using 4 runs of 10 sqmm and 1 run of 6 sqmm PVC insulated , FRLS, unsheathed,  multistranded copper wires  in
40 mm dia medium duty PVC conduit (Conforming to IS 9537:Part 3:1983) from panel to Distribution boards.  Rate to include  supply of 16 GI fish wire, conduits & accessories,
wiring, terminations  etc complete.

181 4X6+1X4 SQMM MULTIST. FRLS CU 11111-MEERUT RRO Meters 272 Yes

 DESCRIPTION =>  Supply, laying , and commissioning  of  wiring using following sizes of PVC insulated , FRLS, unsheathed,  multistrand copper wire drawn in    PVC conduits.
Rate to include  supply of 16 GI fish wire, conduits & accessories, wiring, terminations  etc complete. All wires shall be conforming to IS 694:1990 and PVC conduits to conforming to
IS 9537:Part 3: 1983  -- supply, laying, and commissioning  of  wiring using 4 runs of 6 sqmm and 1 run of 4 sqmm  FRLS multistranded copper wire in 32 mm dia PVC conduit from
panel to Distribution boards.

182 FRLS MULTISTR. 1.5 SQMM COPPER 11111-MEERUT RRO Meters 75 Yes

 DESCRIPTION =>  Supply, laying , and commissioning  of  wiring using following sizes of PVC insulated , FRLS, unsheathed,  multistrand copper wire drawn in    PVC conduits.
Rate to include  supply of 16 GI fish wire, conduits & accessories, wiring, terminations  etc complete. All wires shall be conforming to IS 694:1990 and PVC conduits to conforming to
IS 9537:Part 3: 1983  -- Supply and laying through conduit FRLS multistranded PVC insulated (1100V) copper wire conforming to IS 694:1990 and of size 1.5 sqmm including
termination etc. all complete. PVC Conduits to be paid for separately as per relevant items.

183 FRLS MULTISTR. 2.5 SQMM COPPER 11111-MEERUT RRO Meters 95 Yes

 DESCRIPTION =>  Supply, laying , and commissioning  of  wiring using following sizes of PVC insulated , FRLS, unsheathed,  multistrand copper wire drawn in    PVC conduits.
Rate to include  supply of 16 GI fish wire, conduits & accessories, wiring, terminations  etc complete. All wires shall be conforming to IS 694:1990 and PVC conduits to conforming to
IS 9537:Part 3: 1983  -- Supply and laying through conduit FRLS multistranded PVC insulated (1100V) copper wire conforming to IS 694:1990 and of size 2.5 sqmm including
termination etc. all complete. PVC Conduits to be paid for separately as per relevant items.--size 2.5 sqmm

184 FRLS MULTISTR. 4.0 SQMM COPPER 11111-MEERUT RRO Meters 105 Yes

 DESCRIPTION =>  Supply, laying , and commissioning  of  wiring using following sizes of PVC insulated , FRLS, unsheathed,  multistrand copper wire drawn in    PVC conduits.
Rate to include  supply of 16 GI fish wire, conduits & accessories, wiring, terminations  etc complete. All wires shall be conforming to IS 694:1990 and PVC conduits to conforming to
IS 9537:Part 3: 1983  -- Supply and laying through conduit FRLS multistranded PVC insulated (1100V) copper wire conforming to IS 694:1990 and of size 4.0 sqmm including
termination etc. all complete. PVC Conduits to be paid for separately as per relevant items but size 4.0 sqmm

185 FRLS MULTISTR. 6.0 SQMM COPPER 11111-MEERUT RRO Meters 117 Yes

 DESCRIPTION =>  Supply, laying , and commissioning  of  wiring using following sizes of PVC insulated , FRLS, unsheathed,  multistrand copper wire drawn in    PVC conduits.
Rate to include  supply of 16 GI fish wire, conduits & accessories, wiring, terminations  etc complete. All wires shall be conforming to IS 694:1990 and PVC conduits to conforming to
IS 9537:Part 3: 1983  -- Supply and laying through conduit FRLS multistranded PVC insulated (1100V) copper wire conforming to IS 694:1990 and of size 6.0 sqmm including
termination etc. all complete. PVC Conduits to be paid for separately as per relevant items  size 6.0 sqmm

186 PVC CONDUIT MED. IS:9537-25MM 11111-MEERUT RRO Meters 80 Yes

 DESCRIPTION =>  Supply and laying rigid non-flame propagating medium duty PVC conduit 25 mm dia. conforming IS 9537(Part III) including all bends, clamps, joineries, fixing
on the wall etc. all complete

187 PVC CONDUIT MED. IS:9537-32 MM 11111-MEERUT RRO Meters 99 Yes

 DESCRIPTION =>  Supply and laying rigid non-flame propagating medium duty PVC conduit conforming IS 9537(Part III) including all bends, clamps, joineries, fixing on the wall
etc. all complete  32 mm dia

188 PVC CONDUIT MED. IS:9537-40 MM 11111-MEERUT RRO Meters 106 Yes

 DESCRIPTION =>  Supply and laying rigid non-flame propagating medium duty PVC conduit conforming IS 9537(Part III) including all bends, clamps, joineries, fixing on the wall
etc. all complete  40 mm dia

189 CEILING FANS 1400 MM SWEEP 11111-MEERUT RRO Each 1884 Yes

 DESCRIPTION =>  CEILING FANS Supplying and fixing of the ceiling fans of approved make with detail as below : Sweep        :1400 mm, Colour       :White, Bearing type :Double
ball bearing, Down Rod     : Clear 300 mm long,  Regulator    : Electronic type ANCHOR/MK make, Accessories  : Screws, wall nuts etc.

190 EXHAUST FANS 305MM DIA 11111-MEERUT RRO Each 2052 Yes

 DESCRIPTION =>  Supply, fixing and commissioning  of  Exhaust fans of following dia  including bird louvers, frame works and other civil works like chipping and making the
surface good etc   EXHAUST FANS 305MM DIA

191 EXHAUST FANS 230MM DIA 11111-MEERUT RRO Each 2052 Yes

 DESCRIPTION =>  Supply, fixing and commissioning  of  Exhaust fans of following dia  including bird louvers, frame works and other civil works like chipping and making the
surface good etc EXHAUST FANS 230MM DIA

192 1X36W TUBE LIGHT FITTING 11111-MEERUT RRO Each 696 Yes

 DESCRIPTION =>  Supply, fixing and commissioning of box type light fitting Philips make cat no. TCS 019 / bajaj E- lux snap fit  of HPF (High Power Factor) with electronic ballast
1 x 36 W  tube light fitting  with lamp or equivalent of Crompton make Cat. DJB 14. Rate to include all accessories, interconnection of wires from ceiling rose to the fittings and
fluorescent tube lamps , copper ballast etc.

193 18W CFL LAMP 11111-MEERUT RRO Each 328 Yes

 DESCRIPTION =>  supply and fixing retrofit CFLs 18 W with linear lamps of Approved MAKE WITH FIXTURE/HOLDER

194 13 W CFL LAMP 11111-MEERUT RRO Each 275 Yes

 DESCRIPTION =>  supply and fixing retrofit CFLs 18 W with linear lamps of Approved MAKE WITH FIXTURE/HOLDER--  13 W

195 2X36W TUBE LIGHT FITTING 11111-MEERUT RRO Each 3124 Yes

 DESCRIPTION =>  2 x 36 W  tube light fitting including lamp  Phillps cat no TCS 306 ( 2X 36 w)  HPF or equivalent

196 RECESSMOUNT OPTIC FITTING-2X36 11111-MEERUT RRO Each 4777 Yes



 DESCRIPTION =>  supply and fixing 2 x 36 W  indoor decorative recess mounted tube light fitting including lamp  Philips cat no TBS 869 (High Power Factor) or equivalent of
Crompton make Cat. CBSW 1124 HSB.

197 RECESSMOUNTMIRROR OPTIC-4
X18W

11111-MEERUT RRO Each 3034 Yes

 DESCRIPTION =>  supply and fixing  4 x 18 W  indoor decorative mirror optics luminaire suitable for recessed mounting including 4 nos. TL D lamps  Philips cat no TBS 088 (High
Power Factor) or equivalent of Crompton make Cat. CRFN 42 HSB.

198 TEL. SOCKET POINT 2 PAIR 11111-MEERUT RRO Each 549 Yes

 DESCRIPTION =>  TELEPHONE SOCKET POINT Supply and laying 4 pairs of 0.5 mm dia screened and shilded telephone wire in 20 mm dia PVC conduit partly/fully concealed  in
types of walls , floor etc complete with all accessories , wiring terminations, connected civil works, rough plastering etc including supply of 16 GI fish wire conduit & accessories etc.

199 TEL. TAG BLOCK 5 PAIRS 11111-MEERUT RRO Each 778 Yes

 DESCRIPTION =>  Supply, fixing and commissioning of ffive pairs of telephone tag block of Krone type enclosed in suitable MS box. Rate shall include all accessories, connected
civil works for fixing the same as per specifications.

200 TEL. SOCKET 11111-MEERUT RRO Each 231 Yes

 DESCRIPTION =>  Supply and installation of modular type telephone socket MK make  in a suitable size  box concealed to wall including all civil works

201 METER BOARD 11111-MEERUT RRO Each 6589 Yes

 DESCRIPTION =>  Supply and fixing of wall mounting type meter board made out of 16 SWG CRCA sheet steel and single iron with 3 nos 200A Porcelein Havells make Fuse
cutouts N.L, 1 no earth link , 1 no neutral link complete with adequate size of copper wire interconnections, powder coating  etc.  complete. Approx.size of the board
450mmx450mm(Refer attached Drawing)

202 PANEL BRD- UP TO 50 KVA 11111-MEERUT RRO Each 88716 Yes

 DESCRIPTION =>  Supply,Delivery and installation of Wall mounted Panel Board as per the enclosed Single Line Diagram for Retail Outlets. Party has to supply the panel after
approval of the G.A. by HPCL. The panel is to be provided with the following and made out of 16 SWG CRCA sheet steel with gland plate made of 14 SWG CRCA  with 100 A TPN
copper bus bars, interconnections, earthing, powder coating etc complete as per the approved make of materials:-In comer : 1 no 125 A TPN MCCB for EB & 1 no 63 A 4 pole'C' MCB
for DG. ,  1 no 63A  4 pole on load change over switch  1 no. voltmeter with selector switch, 1 no. ammeter with selector switch and with CT (125/5A) 3 nos, 2 set of phase indicating
lamp(RYB), Control Fuse with base.Outgoings: 4 nos. 32 A TP'C'  MCB, 1 no. 32 A TP 'D' MCB, 9 nos. 20 A DP'C' MCB, 1 no. 40 A DP ELCB 30 ma, 15 nos. 10 A SP'B' MCB, 2
nos. 10 A DP'B'  MCB ,7 nos. 6 A SP'B'MCB, 1 no. 40 A FP MCB with KMS meter.Capacitor: APFCR ( Automatic power factor control Relay ) 5KVA 1 no, 4 KVA 1 no. 3 KVA 2
nos. with capacity duty contactor. Connections for the outgoings MCBs from the bus bar to be distributed from the R, Y & B phases as indicated in the SLD.(Refer attached Drg.)Rate
to include supply of Copper bus Bar of 100 amps rating, End termination blocks of sufficient quantity for the above cable terminations but not less than 32A connector - 4 nos. 16 A
connectors - 50 nos.Input side cable chamber to have 4 nos. of cable entry holes with dummy caps, on the top and bottom respectively (total 8 holes), of 28 mm dia for installation of
NFLP glands Output side cable chamber to have 25 nos. of cable exit holes with dummy caps, on the top and bottom respectively (total 50 holes), of 19mm dia for installation of NFLP
glands. The panel should have provision for earthing connection. The fixing lugs of length 6", bent in the shape of "L" for mounting the panel on the wall etc. complete. Rate includes
supply of necessary wiring accessories, busbar connectors etc complete. Panel size to be of minimum 1700mm(L) x 2000 mm (H) X250 mm (D) .(Refer attached GA Drg) Note : TPI of
panels at factory as per the approved QAP of HPCL by TPI vendors ( HPCL shall specify third party inspection(TPI) agencies to the vendor) to be done as per the requirement of the
HPCL .Rate of MV panel includes the Cost of TPI and Transportation to the site and inclusive of all taxes

203 PANEL BRD- UP TO 25 KVA 11111-MEERUT RRO Each 68855 Yes

 DESCRIPTION =>  Supply,Delivery and Installation of Wall Mounted Panel Board as per the enclosed Single Line Diagram for Retail Outlets( Refer Attached Drg). Party has to
supply the panel after approval of the G.A. Supply,Delivery and Installation of Wall Mounted Panel Board as per the enclosed Single Line Diagram for Retail Outlets( Refer Attached
Drg). Party has to supply the panel after approval of the G.A. by HPCL. The panel is to be provided with the following and made out of 16 SWG CRCA sheet steel with gland plate
made of 14 SWG CRCA  with 100 A TPN copper bus bars, interconnections, earthing, powder coating etc complete as per the approved make of materials:Incomer : 2 no. 63A FPC
MCB  for DG and EB,  1 no 63A  4 pole on load change over switch  1 no. voltmeter with selector switch, 1 no. ammeter with selector switch and with CT (60/5A) 3 nos, 2 set of phase
indicating lamp(RYB), Control Fuse with base.Outgoings: 4 nos. 32 A TPC  MCB, 1 no. 32 A TP D MCB, 9 nos. 20 A DPC MCB, 1 no. 40 A DP ELCB 30 mA, 15 nos. 10 A SPB
MCB, 2 nos. 10 A DPB  MCB ,7 nos. 6 A SPBMCB, 1 no. 40 A FP MCB with KMS meter. Capacitor: 10 KVAR. Connections for the outgoings MCBs from the bus bar to be
distributed from the R, Y & B phases as indicated in the SLD. Rate to include supply of Copper bus Bar of 100 amps rating, End termination blocks of sufficient quantity for the above
cable terminations but not less than 32A connector - 4 nos, 16 A connectors - 50 nos.  Input side cable chamber to have 4 nos. of cable entry holes with dummy caps, on the top and
bottom respectively (total 8 holes), of 28 mm dia for installation of NFLP glands. Output side cable chamber to have 25 nos. of cable exit holes with dummy caps, on the top and bottom
respectively (total 50 holes), of 19mm dia for installation of NFLP glands. The panel should have provision for earthing connection. The fixing lugs of length 6, bent in the shape of L
for mounting the panel on the wall etc. complete. Rate includes supply of necessary wiring accessories, busbar connectors etc complete. Panel size to be of minimum 1700mm(L) x
2000 mm (H) X250 mm (D) ( Refer attached GA Drg)  Note : TPI of panels at factory as per the approved QAP of HPCL by TPI vendors ( HPCL shall specify third party
inspection(TPI) agencies to the vendor) to be done as per the requirement of the HPCL .Rate of MV panel includes the Cost of TPI and Transportation to the site and inclusive all taxes.

204 63A TPN MCB DB 11111-MEERUT RRO Each 6601 Yes

 DESCRIPTION =>  Supply, installation and commissioning of 63A TPN MCB DB Incomer : 1 no 63 A , 4 Pole MCB Outgoings :  18 nos, 10A/16A/20A SP MCBs

205 32A TPN MCB DB 11111-MEERUT RRO Each 5185 Yes

 DESCRIPTION =>  Supply, installation and commissioning of 32A TPN MCB DB  Incomer : 1 no 32 A , 4 Pole MCB Outgoings :  12 nos, 10A/16A/20A SP MCBs

206 3.5CX 120 SQMM AL CABLE 11111-MEERUT RRO Meters 840 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988  - 3.5CX 120 SQMM AL
CABLE

207 3.5 C X 95 SQMM AL CABLE 11111-MEERUT RRO Meters 681 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988  -3.5 C X 95 SQMM AL
CABLE

208 3.5CX 70 SQMM AL CABLE 11111-MEERUT RRO Meters 569 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988  3.5CX 70 SQMM AL CABLE

209 3.5CX 50 SQMM AL CABLE 11111-MEERUT RRO Meters 435 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988   3.5CX 50 SQMM AL CABLE

210 3.5CX35SQMM AL CABLE 11111-MEERUT RRO Meters 252 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988   3.5CX35SQMM AL CABLE

211 4CX16SQMM AL CABLE 11111-MEERUT RRO Meters 210 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988   4CX16SQMM AL CABLE

212 4CX6SQMM AL CABLE 11111-MEERUT RRO Meters 152 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988   4CX6SQMM AL CABLE

213 4CX2.5SQMM COPPER CABLE 11111-MEERUT RRO Meters 161 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988   4CX2.5SQMM COPPER
CABLE

214 3CX2.5SQMM COPPER CABLE 11111-MEERUT RRO Meters 141 Yes

 DESCRIPTION =>  Supply and laying  following size PVC insulated, sheathed, armoured cable of approved make conforming to IS 1554:Part 1:1988   3CX2.5SQMM COPPER
CABLE

215 3.5CX120SQMM AL CABLE END TER 11111-MEERUT RRO Each 439 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets  3.5CX120SQMM AL CABLE END TER

216 3.5CX95 SQMM AL CABLE END TER 11111-MEERUT RRO Each 423 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets  3.5CX95 SQMM AL CABLE END TER

217 3.5CX70 SQMM AL CABLE END TER 11111-MEERUT RRO Each 340 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets    3.5CX70 SQMM AL CABLE END TER

218 3.5CX50 SQMM AL CABLE END TER 11111-MEERUT RRO Each 302 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets  3.5 core X 50 sqmm

219 3.5CX35SQMM END TERMINATION 11111-MEERUT RRO Each 260 Yes



 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets   3.5 core X 35 sqmm

220 4CX16SQMM END TERMINATION 11111-MEERUT RRO Each 221 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets  4 core X 16 sqmm

221 4 CORE X 6 SQMM END TERM. 11111-MEERUT RRO Each 174 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets   4 core X 6 sqmm

222 4CX2.5 SQMM END TERMINATION 11111-MEERUT RRO Each 150 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets   4CX2.5  SQMM END TERMINATION

223 3CX2.5SQMM END TER. DOB. COMP. 11111-MEERUT RRO Each 148 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression NFLP gland and crimping sockets    3CX2.5SQMM END TERMINATION

224 4CX2.5 SQMM END TERM( FLP) 11111-MEERUT RRO Each 261 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression FLP gland and crimping sockets   4CX2.5  SQMM END TERMINATION

225 3CX2.5SQ END TER.DOBCOMP( FLP) 11111-MEERUT RRO Each 261 Yes

 DESCRIPTION =>  END TERMINATION End termination of following cable with double compression FLP gland and crimping sockets    3CX2.5SQMM END TERMINATION

226 CABLE TRENCH EXCAVATION 11111-MEERUT RRO Meters 115 Yes

 DESCRIPTION =>  Excavation in any type of soil including WBM/asphalt up to 600mm depth and 300mm  wide including supply and laying 150mm thick sand on top and bottom of
cable, supply  and laying bricks laid flat on top, back filling trench etc. complete.  (Refer attached Drawing)

227 JUNCTION BOX-FLP 11111-MEERUT RRO Each 989 Yes

 DESCRIPTION =>  Supplying and fixing  flame proof and weather proof junction box of approved  make  out door  junction box   of IP 54 category of protection with rubber  gasket
and having locking arrangement including all required connectors,

228 JUNCTION BOX-NFLP 11111-MEERUT RRO Each 612 Yes

 DESCRIPTION =>  Supplying and fixing  NFLP Junction box 150mm x150mm x125mm  weather proof out door  junction box fabricated out of 18 SWG CRCA  sheet of protection
with rubber gasket  and having locking arrangement including required connector

229 OCTAGONALGALVAPOLE6.0 MHT-
SIN

11111-MEERUT RRO Each 16666 Yes

 DESCRIPTION =>  Supply and installation of BAJAJ make Hot dip galavanised iron pole of Height 6.0 meter having wall thickness 3 mm. C/s A/F - top = 70mm, bottom =130 mm,
base plate 220x220x12 mm, 500 mm long weatherproof reinforced door opening with junction box mounting arrangement but exclusive of junction box, single arm bracket 1 m, 20mm
dia. threaded made to J shape and having 600 mm total length steel grade EN8 foundation bolts - 4 nos with nuts, templates and all complete as per approved drawing. Approved
Equivalent Make - PHILIPS. Foundation RCC 1:1.5:3 shall be of size 550x550mm and depth 1200 mm with 8 nos. 12mm dia. tor bars as main bars and 8mm dia. tor bars stirrups @
190 mm c/c as per approved drawing. This reinforcement shall conform to IS:1786 latest edition. The foundation shall extend above sorrounding ground/driveway level for 200 mm and
have slant 63mm  dia. PVC sleeve cast insitu foundation for cable entry as per the drawing. Rates to include excavation, PCC, RCC and reinforcement, etc. complete(Refer attached
Drawing).

230 OCTAGONALGALV POLE6.0 M HT-
DOU

11111-MEERUT RRO Each 17793 Yes

 DESCRIPTION =>  Supply and installation of BAJAJ make Hot dip galavanised iron pole of Height 6.0 meter having wall thickness 3 mm. C/s A/F - top = 70mm, bottom =130 mm,
base plate 220x220x12 mm, 500 mm long weatherproof reinforced door opening with junction box mounting arrangement but exclusive of junction box, double arm brackets 1 m each,
20mm dia. threaded made to J shape and having 600 mm total length steel grade EN8 foundation bolts - 4 nos with nuts, templates and all complete as per approved drawing. Approved
Equivalent Make - PHILIPS. Foundation RCC 1:1.5:3 shall be of size 550x550mm and depth 1200 mm with 8 nos. 12mm dia. tor bars as main bars and 8mm dia. tor bars stirrups @
190 mm c/c as per approved drawing. This reinforcement shall conform to IS:1786 latest edition. The foundation shall extend above sorrounding ground/driveway level for 200 mm and
have slant 63mm  dia. PVC sleeve cast insitu foundation for cable entry as per the drawing. Rates to include excavation, PCC, RCC and reinforcement, etc. complete(Refer attached
Drawing)

231 GRP-SINGLE ARM POLE 6.0 M. HT 11111-MEERUT RRO Each 18638 Yes

 DESCRIPTION =>  Supply and installation of BAJAJ make Glass reinforced plastic conical UV protected Single arm pole- Flange type  of 1000mm length and Height 6.0 meter  with
door opening with junction box mounting arrangement but exclusive of junction box,  20mm dia. threaded made to J shape and having 600 mm total length steel grade EN8 foundation
bolts with nuts, templates and all complete as per approved drawing. Approved Equivalent Make - PHILIPSFoundation RCC 1:1.5:3 shall be of size 550x550mm and depth 1200 mm
with 8 nos. 12mm dia. tor bars as main bars and 8mm dia. tor bars stirrups @ 190 mm c/c as per approved drawing. This reinforcement shall conform to IS:1786 latest edition. The
foundation shall extend above sorrounding ground/driveway level for 200 mm and have slant 63mm  dia. PVC sleeve cast insitu foundation for cable entry as per the drawing. Rates to
include excavation, PCC, RCC and reinforcement, etc. complete(Refer attached Drawing)

232 GRP- SINGLE ARM POLE 6.0 M. HT 11111-MEERUT RRO Each 19484 Yes

 DESCRIPTION =>  Supply and installation of BAJAJ make Glass reinforced plastic conical UV protected Double arm pole- Flange type  of 1000mm length and Height 6.0 meter  with
door opening with junction box mounting arrangement but exclusive of junction box,  20mm dia. threaded made to J shape and having 600 mm total length steel grade EN8 foundation
bolts with nuts, templates and all complete as per approved drawing. Approved Equivalent Make - PHILIPS. Foundation RCC 1:1.5:3 shall be of size 550x550mm and depth 1200 mm
with 8 nos. 12mm dia. tor bars as main bars and 8mm dia. tor bars stirrups @ 190 mm c/c as per approved drawing. This reinforcement shall conform to IS:1786 latest edition. The
foundation shall extend above sorrounding ground/driveway level for 200 mm and have slant 63mm  dia. PVC sleeve cast insitu foundation for cable entry as per the drawing. Rates to
include excavation, PCC, RCC and reinforcement, etc. complete(Refer attached Drawing).

233 S & F OF STREETLIGHT FITTING 11111-MEERUT RRO Each 9687 Yes

 DESCRIPTION =>  Supply and fixing Philips make Cat. CRP 330 street  light fixture (IP65)  with Ceramic Discharge CDMTT 250W lamp (Make Philips/ Osram) and single piece die
cast aluminium housing with all accessories   energy efficient copper ballast, heat resistant toughened flat glass cover, electronic ignitor, reflector' power factor improvement capacitor
etc. complete. Approved equivalent of Bajaj make Aqua Wave Series Cat. BGWRL 250 MH SE FFG with 250 W Ceramic Discharge CDMTT lamp and approved equivalent of
Crompton make MHSGT1215IH/G with Lamp 250WCDM-TT . Approved equivalent of WIPRO make cat no: WST 25250 1X250 W. The job includes fixing the street light fixtures,
providing flexible wire of 7/20 copper wire of approved make, from junction box to top of the pole.

234 S & F OF HOARDING LIGHT 70 W 11111-MEERUT RRO Each 5332 Yes

 DESCRIPTION =>  Supply and fixing Philips make Cat. QVF 135 hoarding light fixture (IP65)  with Metal Halide MHN-TD 70W lamp, control gear box, light weight corrosion-
resistant pressure die cast housing with universal mounting bracket, all accessories   energy efficient copper ballast, heat resistant toughened glass cover, electronic ignitor, reflector,
power factor improvement capacitor etc. complete. Approved equivalent Crompton make Cat. TH 6 MH(DE). The job includes fixing the street light fixtures and  wiring as approved.

235 FIX.HPCLSUPPLIED STREET LIGHT. 11111-MEERUT RRO Each 918 Yes

 DESCRIPTION =>  Fixing of street light fixture including providing flexible wire from junction box  to  top of the pole.

236 FIX HPCLSUPPLIED HOARDINGLIGHT 11111-MEERUT RRO Each 1411 Yes

 DESCRIPTION =>  Fixing oHoardingt light fixture including providing flexible wire and junction box with connector of approved make  to fixtures and termination of the same with
non flp glands.

237 EARTHING PIT- PLATE ELECTRODE 11111-MEERUT RRO Each 12880 Yes

 DESCRIPTION =>  Providing plate electrode earthing as per IS 3043 and attached drawing including excavation of depth 3.2 m, supplying and fixing plate electrode of size 600x600
mm and thickness 6.3 mm (GI) or 3.15 mm (Copper), 50mm dia GI pipe of heavy duty (wall thickness 4.5 mm) with funnel for watering, wire mesh, GI flat (2 nos. 50x6 mm ) collars,
two connecting GI strips (50x6 mm) from plate electrode to collar, fixing & using using GI nut bolts with bitumen coating and welding as per drawing, filling the pit with alternate
layers of charcoal and salt, back filling, constructing 230 mm thick Brick Masonry chamber 1000(length)x500(width)x600 (depth) mm internal size with  plastering 10 mm thick and
embedded 50 mm dia PVC conduit openings at two places packed with jute soaked in bitumen at the entrances, 100mm thick PCC 1:3:6 at the bottom of chamber, providing 3 mm thick
MS sheet cover with diagonal bracings of 25x3 mm flats, frame and hinge arrangement covering full opening, grouting the cover frame in PCC 1:2:4 bed 230x75 mm, painting two
coats of approved colour synthetic enamel paint over a coat of red oxide primer etc. complete. job also includes supply,fixing of MS sheet name/ID plate for earthing pit including
painting etc as per the prevailing norms of IS/BIS / as per the direction of EIC. Size 300mmX200mm and 1.2 mm thick with MS flat/square bar for grouting.Rate includes carrying out
earth resistance testing of the earth pit provided, submitting report and painting resistance, test date and pit identification no. on cover top.(Refer attached Drawing)

238 EARTHING PIT- PIPE ELECTRODE 11111-MEERUT RRO Each 6386 Yes



 DESCRIPTION =>  Providing pipe electrode earthing as per IS 3043 and attached drawing including excavation of depth 3.75 m, supplying and fixing pipe electrode of size 50 mm dia
heavy duty (wall thickness 4.5 mm) GI pipe  with funnel for wateing, wire mesh, GI flat (50x6 mm) collar joined to pipe using 50x6 mm strip and GI nut bolts with bitumen coating as
per drawing, filling the pit with alternate layers of charcoal and salt, back filling, constructing 230 mm thick Brick Masonry chamber 400(length)x400(width)x400 (depth) mm internal
size with  plastering 10 mm thick and embedded 50 mm dia PVC conduit openings at two places packed with jute soaked in bitumen at the entrances, 100mm thick PCC 1:3:6 at the
bottom of chamber, providing CI cover with CI frame in hinge arrangement covering full opening, grouting the cover frame in PCC 1:2:4 bed 230x75 mm, painting two coats of
approved colour synthetic enamel paint over a coat of red oxide primer etc. complete. Rate includes carrying out earth resistance testing of the earth pit provided, submitting report and
painting resistance, test date and pit identification no. on cover top.Job also includes supply,fixing of MS sheet name/ID plate for earthing pit including painting etc as per the prevailing
norms of IS/BIS / as per the direction of EIC. Size 300mmX200mm and 1.2 mm thick with MS flat/square bar for grouting.

239 10 SWG COPPER WIRE 11111-MEERUT RRO Meters 98 Yes

 DESCRIPTION =>  Supply and fixing 10 SWG copper wire for earthing connection to pumps, canopy columns etc.

240 GI FLAT-50X6 MM 11111-MEERUT RRO Meters 266 Yes

 DESCRIPTION =>  Supply, laying, connection & testing bare earthling conductor for inter-connecting the earthing stations and various equipment in built up trenches, walls/ceiling,
buried in ground  generally  or as specified and shown on the drawing complete with all accessorie

241 GI FLAT-25X3 MM 11111-MEERUT RRO Meters 88 Yes

 DESCRIPTION =>  Supply, laying, connection & testing bare earthling conductor for inter-connecting the earthing stations and various equipment in built up trenches, walls/ceiling,
buried in ground  generally  or as specified and shown on the drawing complete with all accessorie  25x3 GI flat

242 MS CHEQURED PLATE 11111-MEERUT RRO Kilograms 73 Yes

 DESCRIPTION =>  Providing and fixing 6mm thick MS chequered plate including making holding arrangements, painting with two coats of  red oxide primer and two coats of
synthetic enamel paint etc.

243 EMERGENCYSWITCH (MASHRUM) 11111-MEERUT RRO Each 7299 Yes

 DESCRIPTION =>  Supply, Installation & Commissioning of Emergency Switch (Mashrum type Push button) of 63 Amp. Approved make are : L&T / Indo Asian / Havels or as
approved by Engg Deptt.

244 S & F CANOPY LIGHT FIXTURES 11111-MEERUT RRO Each 6894 Yes

 DESCRIPTION =>  Supply and fixing of 150W metal halid CDMT canopy light fixtures with lamp and all accessories like choke, gearbox, ignitor etc,  and mounting the same on false
ceiling etc., complete.

245 FIX- HPCL SUPPLIED CANOPY 11111-MEERUT RRO Each 561 Yes

 DESCRIPTION =>  Fixing of canopyt light fixture including recess cutting and mounting of the fixture with labour, tools, tackels and termination of the cable etc complete

246 ISI MARKED RUBBER MAT-12MM 11111-MEERUT RRO Square Meters 2992 Yes

 DESCRIPTION =>  Supply and fixing 12mm thick ISI marked  rubber mat of approved make and as per IS 15652;2006.

247 1 PHASE SERVOSTABILISER- 5 KVA 11111-MEERUT RRO Each 10922 Yes

 DESCRIPTION =>  Supply , installation and commissioning of 1 phase AIR cooled balanced / unbalanced load servo controlled voltage stabiliser of rating 10 KVA  (Make - Logicstat
/ Blue bird / Bhurji / Techno Vision /Numeric or HPCL approved make) including auto / manual control, overload trip relay, low / high voltage cut-off, single phase protector, cost of
oil. Rate includes making input and output connection but excludes supply of necessary cables, lugs and clamping. Party to furnish manufacturer's test certificate alongwith supply and
provide warranty/gaurantte for a period of one from the date of installation. Detailed specifications are as under:          Specifications 1 Phase1.  Input Voltage 170 - 270VAC2.  Output
Voltage 230 VAC3.  Operating frequency 50 HZ4.  Output Voltage Regulation +/- 1%5.  Response time  < 3 msecs6.  Rate of Correction 12 to 60 V / Sec7.  Efficiency > 98%8.  Wave
form Distortion Nil9.  Effect on Power Factor Nil10.  Operating Temperature 10 - 60 Degree C11.  Duty of operation Continuous at 100%12.  Cooling Air Cooling
PROTECTIONSUNDER / OVER VOLTAGE REQUIREDOver Load Protection MCBINDICATIONMains On RequiredUnder/Over Voltage RequiredVoltmeter 0 - 300 VACAMP
meter OptionalAlarm Optional

248 250 VA CVT 11111-MEERUT RRO Each 5311 Yes

 DESCRIPTION =>  CVT Supply and fixing of constant voltage transformer of aproved make - Logicstat, Blue bird, Sukam, Bhurji , Numeric or equivalent. Party to furnish
manufacturer's test certificate alongwith supply and provide warranty/gaurantte for a period of one year from the date of installation. Rating 250 VA rating
CVT Technical SpecificationsInput Voltage 180 to 260V AC/1 Ph/50±2HzOutput Voltage 220VAC/230VAC±1%Frequency Effect Approx. 1.5% change in output voltage, for 1%
change in input frequencyEfficiency 90%, Typical, at full loadCommon-Mode-Noise Attenuation* 1:3000, Typical Normal-Mode-Noise Attenuation* 1:2500, Typical Output
waveform SinusoidalTotal Harmonic Distortion 5% (Typical) at 230VAC-Input & full-load changeOutput Voltage Correction 2 cycle (max.) for no load to full load conditionsOver
Load protection To be providedOperating Temperature 0ºC to +50ºCOperating Humidity 95% RH, non condensingMetering 0-300v, M.I. meter; Accuracy ± 2% FSD (To monitor
output voltage)Environment 0-40°C, 95% RH (non condensing)

249 500 VA CVT 11111-MEERUT RRO Each 8023 Yes

 DESCRIPTION =>  CVT Supply and fixing of constant voltage transformer of aproved make - Logicstat, Blue bird, Sukam, Bhurji , Numeric or equivalent. Party to furnish
manufacturer's test certificate alongwith supply and provide warranty/gaurantte for a period of one year from the date of installation. Rating  500 VA rating
CVT Technical SpecificationsInput Voltage 180 to 260V AC/1 Ph/50±2HzOutput Voltage 220VAC/230VAC±1%Frequency Effect Approx. 1.5% change in output voltage, for 1%
change in input frequencyEfficiency 90%, Typical, at full loadCommon-Mode-Noise Attenuation* 1:3000, Typical Normal-Mode-Noise Attenuation* 1:2500, Typical Output
waveform SinusoidalTotal Harmonic Distortion 5% (Typical) at 230VAC-Input & full-load changeOutput Voltage Correction 2 cycle (max.) for no load to full load conditionsOver
Load protection To be providedOperating Temperature 0ºC to +50ºCOperating Humidity 95% RH, non condensingMetering 0-300v, M.I. meter; Accuracy ± 2% FSD (To monitor
output voltage)Environment 0-40°C, 95% RH (non condensing)

250 WBM 1ST LAYER 100 MM THK. 11111-MEERUT RRO Square Meters 213 Yes

 DESCRIPTION =>  WATER BOUND MACADUM Providing and laying WBM  in 100mm thick compacted thickness each using well graded stone aggregates of approved quality of
90 to 45 mm size with screening of 13.2 mm & less. Rate includes spreading metals, hand packing, filling the interstices with spalls, chips, and approved quality binder and rolling each
layer with 8 to 10 MT power roller with simultaneous watering till the metal is bound by the water binder paste to achieve maximum compaction, finishing the surface to proper grade
and level .Rate also to include carrying out the following  tests on aggregates and test results to be submitted to EIC before use and shall meet following strength requirements.[LA
Abrasion value : 40 % , Flakiness Index :15 %]

251 WBM 2ND LAYER 75 MM THK. 11111-MEERUT RRO Square Meters 169 Yes

 DESCRIPTION =>  WATER BOUND MACADUM Providing and laying WBM  in 75 mm thick compacted thickness each using well graded stone aggregates of approved quality of
90 to 45 mm size with screening of 13.2 mm & less. Rate includes spreading metals, hand packing, filling the interstices with spalls, chips, and approved quality binder and rolling each
layer with 8 to 10 MT power roller with simultaneous watering till the metal is bound by the water binder paste to achieve maximum compaction, finishing the surface to proper grade
and level .Rate also to include carrying out the following  tests on aggregates and test results to be submitted to EIC before use and shall meet following strength requirements.[LA
Abrasion value : 40 % , Flakiness Index :15 %]  -  Second Layer 75 mm thick using 63 to 40mm size stone aggregate with screening of 13.2 mm & less.

252 WBM 3RD LAYER 75 MM THK. 11111-MEERUT RRO Square Meters 168 Yes

 DESCRIPTION =>  WATER BOUND MACADUM Providing and laying WBM  in 75 mm thick compacted thickness each using well graded stone aggregates of approved quality of
90 to 45 mm size with screening of 13.2 mm & less. Rate includes spreading metals, hand packing, filling the interstices with spalls, chips, and approved quality binder and rolling each
layer with 8 to 10 MT power roller with simultaneous watering till the metal is bound by the water binder paste to achieve maximum compaction, finishing the surface to proper grade
and level .Rate also to include carrying out the following  tests on aggregates and test results to be submitted to EIC before use and shall meet following strength requirements.[LA
Abrasion value : 40 % , Flakiness Index :15 %]  -third layer of 75mm thick using 53 to 22.2 mm size stone aggregate with screening of 13.2 mm & less

253 BBM - 100MM 11111-MEERUT RRO Square Meters 671 Yes

 DESCRIPTION =>  Providing and laying bitumenous bound macadum surface 100 mm thick after compaction including supplying all materials spreading 40 mm size trap metal layers
and key aggreagates heating and spraying bitumen of grade IS grade  S-65 with penetration 60/70 at the rate of 400 kg/100 sqm and compacting after finishing by 6mm thick layer of
grit to the satisfaction of the engineer with a roller not less than 10 MT.

254 BITUMINOUS MACADAM 75MM 11111-MEERUT RRO Square Meters 503 Yes

 DESCRIPTION =>  BITUMINOUS MACADAM 75mm THICK USING 60/70 GRADE BITUMEN: Providing and laying premix bituminous macadam base course with good quality
stone aggregate mix as follow 20mm = 30%, 12mm=35%,6mm=15% coarse sand 15 % and bitumen 60/70 grade 6% by weight .The aggregate shall be of quality size and grading as
specified and bitumen shall be straight run bitumen of grade 60/70 @ 6 % by weight of  total mix . The job includes hot mixing by using mini hot mix plant , transporting mix material
and laying the same to the required level & grade, rolling with power roller of 8 to 10 Ton capacity to achieve required compaction and density all material , labour etc. complete. The
macadam course shall be laid in two layers of around equal thickness, each layer shall be rolled and compacted. Tack coat shall be applied between the two layers@ 9.8 kg per 10 sqm.

255 SEMI DENSE BITU.CONC. 25MM THK 11111-MEERUT RRO Square Meters 211 Yes

 DESCRIPTION =>  SEMI DENSE BITUMINOUS CONCRETE (25 mm Thick) : Providing and laying 25 mm thick semi dense bituminous concrete on prepared surface with good
quality graded stone aggregate as per following requirement -Material required per 100 Square meter Crushed stone aggregate of 13.2 mm size = 1.0 CUM , 11.2 mm size -1.6 CUM ,
Fine aggregate 6 mm size - 1.1 CUM Bitumen 60/70 grade including tack coat = 330 Kg .The job includes hot mixing of aggregate and bitumen by using hot mix plant transportation
mixed material and laying the same , rolling with 8 to 10 Ton power roller to uniform consolidated compacted thickness of 25 mm over a tack coat of 2.0 Kg per 10 Square meter to
achieve the required level and grade all material, labour etc complete.

256 SEMI DENSE BITU.CONC. 40MM THK 11111-MEERUT RRO Square Meters 338 Yes



 DESCRIPTION =>  SEMI DENSE BITUMINOUS CONCRETE (40 mm Thick) : Providing and laying 40 mm thick semi dense bituminous concrete on prepared surface with good
quality graded stone aggregate as per following requirement: Material per 100 Square meter Area - Crushed stone aggregate of 13.2 mm size = 1.60 CUM; 11.2 mm size -2.56 CUM;
Fine aggregate 6 mm size - 1.76 CUM; Bitumen 60/70 grade including tack coat = 525 Kg .The job includes hot mixing of aggregate and bitumen by using hot mix plant transportation
mixed material and laying the same , rolling with 8 to 10 Ton power roller to uniform consolidated compacted thickness of 40 mm over a tack coat of 2.0 Kg per 10 Square meter to
achieve the required level and grade all material , labour etc complete .

257 SEMI DENSE BITU.CONC.100MM THK 11111-MEERUT RRO Square Meters 601 Yes

 DESCRIPTION =>  SEMI DENSE BITUMINOUS CONCRETE (100 mm Thick) : Providing and laying 40 mm thick semi dense bituminous concrete on prepared surface with good
quality graded stone aggregate as per following requirement: Material per 100 Square meter Area - Crushed stone aggregate of 13.2 mm size = 1.60 CUM; 11.2 mm size -2.56 CUM;
Fine aggregate 6 mm size - 1.76 CUM; Bitumen 60/70 grade including tack coat = 525 Kg .The job includes hot mixing of aggregate and bitumen by using hot mix plant transportation
mixed material and laying the same , rolling with 8 to 10 Ton power roller to uniform consolidated compacted thickness of 40 mm over a tack coat of 2.0 Kg per 10 Square meter to
achieve the required level and grade all material , labour etc complete .SEMI DENSE BITUMINOUS CONCRETE (100 mm Thick) : Same as above but with thickness of 100 mm.

258 PREMIX CARPET-50 MM 11111-MEERUT RRO Square Meters 392 Yes

 DESCRIPTION =>  Providing and laying premix carpet  50 mm thick ( Consolidated) with coarse aggregate of nominal size 12.5 mm ( two part ) and 10 mm ( one part) . Quantity of
bitumen (80/100 grade) used should be 36.5 Kg per 10 sqm for premix and 7.5 kg per 10 sqm for tack coat. Surface preparation by cleaning with wire brush, removing the dust etc
before applying tack coat. The job includes compaction by 8 to 10 Ton roller to proper camber and slope all complete as per direction of Engg.-In-Charge.

259 PREMIX CARPET-100 MM 11111-MEERUT RRO Square Meters 784 Yes

 DESCRIPTION =>  Providing and laying premix carpet  100 mm thick ( Consolidated) with coarse aggregate of nominal size 12.5 mm ( two part ) and 10 mm ( one part) . Quantity of
bitumen (80/100 grade) used should be 36.5 Kg per 10 sqm for premix and 7.5 kg per 10 sqm for tack coat. Surface preparation by cleaning with wire brush, removing the dust etc
before applying tack coat. The job includes compaction by 8 to 10 Ton roller to proper camber and slope all complete as per direction of Engg.-In-Charge.100mm thick carpet :
Specification same as above item but two layers of 50mm thick each.

260 SEAL COAT 12 MM 11111-MEERUT RRO Square Meters 149 Yes

 DESCRIPTION =>  Providing and laying seal coat of 12 mm thick with 6.3 mm down coarse aggregate. Quantity of bitumen used should be 19.6 Kg per 10 square meter of seal coat .
The job includes compaction by 8 to 10 Ton power roller to proper camber  and slope all complete as per direction of Engg.-In-Charge. Finishing should be done by applying a layer of
sand in order to fill up the voids. NOTE  :  All the  asphalting jobs  shall be started only after stacking bitumen at the site as per theoretical calculation considering the area. The total job
including seal coat to be carried out in one go. In case of any delay in laying the seal coat after laying the premix carpet, additional tack coat @ 5.0 Kg per 10 sqm to be laid without any
extra payment.

261 MASTIC WEARING COARSE 25MM 11111-MEERUT RRO Square Meters 882 Yes

 DESCRIPTION =>  MASTIC WEARING COARSE (25 mm Thick): Providing and laying 25 mm thick mastic wearing coarse using stone aggregates as per following specs- Coarse
aggregated to be used 35% of total mix , Balance shall be coarse sand and filler material, Lime stone powder and industrial bitumen of grade85/25 confirming to IS 702 prepared by
using Mastic cooker and laid to required level and slope including providing anti skid surface with bitumen precoated fine grain chipping of 9.5 mm to 13.2 mm size  at the rate of 0.005
CUM per 10 square meter of approx. spacing of 10 cm  center to center in both directions , pressed into surface protruding 1mm to 4 mm over mastic surface including cleaning the
surface removal of debris etc. material and labour complete. NOTE : Lime stone powder shall have minimum calcium carbonate content of 80 %.

262 RAISED PAVEMENT MARKERS 11111-MEERUT RRO Each 1167 Yes

 DESCRIPTION =>  Providing and fixing 3M make adhesive type heavy duty high performance raised pavement markers with shanks (Glow Stubs) made of Engineering Polymer in
size 101x89mm with height 20mm having retroreflective element on both sides and to be fixed on cement concrete rigid pavement with adhesive/shanks as recommended by
manufacturer and interspacing as per Engg.-in-Charge approval. Rate includes necessary before/after cleaning, tools and tackles etc. all complete(Refer attached Drawing)

263 LINEAR DELINEATION SHEETING 11111-MEERUT RRO Square Meters 4673 Yes

 DESCRIPTION =>  Providing and fixing 3M make Linear Delineation Sheeting (LDS) comprising of panels of size 4" wide and 33" length in yellow colour. The panel is to be
constructed of cube corner Retro Reflective Material bonded to Aluminium substrate with memmed lateral edges. The panel assembly shall have a repeating raised lateral ridge every
2.25 inch, 0.34 inch in height. The typical retro reflective values at 88.5 degree entrance angle / 0.2 degree observation angle to be 270, 162, 11080 (candelas/ meter square / lux) of
yellow colour. The fitting will be done on brick masonry/concrete walls as per manufacturer specified procedures and approved nails/fixtures in line and level as per advice of Engg.-in-
Charge (EIC). Powder coated MS angle edge protection shall be provided to make it theft resistant. Measurement and payment shall for per no. of 33inch long and 4" wide LDS
provided as per EIC advice. (Refer attached Drawing)

264 S/L DRIVEWAY GREY PAVER M-40 11111-MEERUT RRO Square Meters 808 Yes

 DESCRIPTION =>  Supply and laying of 80mm thick grey pavers in line and level and approved pattern and shape, as per attached specifications. The job includes supplying and
laying sand bedding, compacting using plate vibrator, all material and labour complete. Pavers will be laid in specified pattern. Plan of laying will be developed by the contractor and
prior approval of EIC will be taken before commencement of laying. The pavers supplied should qualify min comp. strength of 47.2MPa and should conform to IS:15658:2006. The
party shall have to produce manufacturer's certification on the paver qualifying criteria stated in IS-15658 and limits specified in the attached specification before the pavers are sited.
HPCL reserves the right to do random sampling and testing as per IS-15658:2006 to assess manufacturer's certification on qualifying norms specified in the attached specification. The
testing charges, if samples qualify, shall be borne by HPCL, else shall be borne by the party.(Refer attached Drawing)

265 S/L DR.WAY COLOUR PAVER M-40 11111-MEERUT RRO Square Meters 825 Yes

 DESCRIPTION =>  Supply and laying of 80mm thick grey pavers in line and level and approved pattern and shape, as per attached specifications. The job includes supplying and
laying sand bedding, compacting using plate vibrator, all material and labour complete. Pavers will be laid in specified pattern. Plan of laying will be developed by the contractor and
prior approval of EIC will be taken before commencement of laying. The pavers supplied should qualify min comp. strength of 47.2MPa and should conform to IS:15658:2006. The
party shall have to produce manufacturer's certification on the paver qualifying criteria stated in IS-15658 and limits specified in the attached specification before the pavers are sited.
HPCL reserves the right to do random sampling and testing as per IS-15658:2006 to assess manufacturer's certification on qualifying norms specified in the attached specification. The
testing charges, if samples qualify, shall be borne by HPCL, else shall be borne by the party.coloured paver(Refer attached Drawing)

266 S/L REFL. GREY D/W PAVER M40 11111-MEERUT RRO Square Meters 978 Yes

 DESCRIPTION =>  Supply and laying of 80mm thick grey pavers in line and level and approved pattern and shape, as per attached specifications. The job includes supplying and
laying sand bedding, compacting using plate vibrator, all material and labour complete. Pavers will be laid in specified pattern. Plan of laying will be developed by the contractor and
prior approval of EIC will be taken before commencement of laying. The pavers supplied should qualify min comp. strength of 47.2MPa and should conform to IS:15658:2006. The
party shall have to produce manufacturer's certification on the paver qualifying criteria stated in IS-15658 and limits specified in the attached specification before the pavers are sited.
HPCL reserves the right to do random sampling and testing as per IS-15658:2006 to assess manufacturer's certification on qualifying norms specified in the attached specification. The
testing charges, if samples qualify, shall be borne by HPCL, else shall be borne by the partybut reflective coloured paver. The top layer shall have 10to 15mm uniform thickness made
out of Granite/Quartz crushed aggregated of cubical sizes not more than 6 mm & downsize (shall have good abrasion resistant properties) as wearing layer & reflective coating &
cement shall be mixed with UV resistant pigment & colour as per HPCL's selection & without impairing the characteristic properties of cement. Top surface shall be made anti skid
(indentations) with lacquer coating finish(Refer attached Drawing).

267 REFL. COLOURED D/W PAVER M40 11111-MEERUT RRO Square Meters 1148 Yes

 DESCRIPTION =>  Supply and laying of 80mm thick pavers in line and level and approved pattern and shape, as per attached specifications. The job includes supplying and laying
sand bedding, compacting using plate vibrator, all material and labour complete. Pavers will be laid in specified pattern. Plan of laying will be developed by the contractor and prior
approval of EIC will be taken before commencement of laying. The pavers supplied should qualify min comp. strength of 47.2MPa and should conform to IS:15658:2006. The party
shall have to produce manufacturer's certification on the paver qualifying criteria stated in IS-15658 and limits specified in the attached specification before the pavers are sited. HPCL
reserves the right to do random sampling and testing as per IS-15658:2006 to assess manufacturer's certification on qualifying norms specified in the attached specification. The testing
charges, if samples qualify, shall be borne by HPCL, else shall be borne by the partybut reflective coloured paver. The top layer shall have 10to 15mm uniform thickness made out of
Granite/Quartz crushed aggregated of cubical sizes not more than 6 mm & downsize (shall have good abrasion resistant properties) as wearing layer & reflective coating & cement shall
be mixed with UV resistant pigment & colour as per HPCL's selection & without impairing the characteristic properties of cement. Top surface shall be made anti skid (indentations)
with lacquer coating finish.(Refer attached Drawing)

268 S/L GRASS PAVERS - M 30 11111-MEERUT RRO Square Meters 582 Yes

 DESCRIPTION =>  Suppy & Laying of Pavers. Grass pavers shall be of 50 mm thickness and shape corner-cut square made out of 500x500 mm size with all the four corners cut in
quarter size circles of 125 mm radius. Four nos. of such pieces laid in symmetrical square pattern will give total opening area of 0.196 sqm. The circular openings so formed shall be
planted with grass. Supply and laying of grass is not included in the scope but filling of these openings with same sand fully compacted and vibrated is included in the scope.    (Refer
attached Drawing)

269 S/L PEDESTRIAN PAVERS MIX M-25 11111-MEERUT RRO Square Meters 533 Yes

 DESCRIPTION =>  Supply & laying of  40 mm thick wedge wood (flag) unipavers made from M 25 grade concrete in 1 red and 2 grey combination for walkways and light load areas
as advised by EIC .

270 RELAYING OF PAVERS 11111-MEERUT RRO Square Meters 198 Yes

 DESCRIPTION =>  Laying of HPCL supplied/existing old pavers in line and level , as per attached specifications. The job includes supplying and laying sand bedding, compacting
using plate vibrator, all material and Laying of HPCL supplied/existing old pavers in line and level , as per attached specifications. The job includes supplying and laying sand bedding,
compacting using plate vibrator, all material and labour complete. Pavers will be laid at 45 degree to road line in 1 red and 2 grey arrangement. Plan of laying will be developed by the
contractor and prior approval of EIC will be taken before commencement of laying..

271 DRESSING OF DRIVEWAY 11111-MEERUT RRO Square Meters 40 Yes



 DESCRIPTION =>  Dressing of existing driveway wherever required including excavation to required depth and providing / laying metalling upto 3" or as per required thickness
compacted to level desired by ramming, filling up the interstices with stone chips, stone grit powder  including all materials and labour, wherever necessary as per instruction of HPCL
Engineer/Architect.

272 PRECAST KERB 300X150X300 11111-MEERUT RRO Meters 835 Yes

 DESCRIPTION =>  RCC PRECAST KARB 0.3X0.15X0.30  :   Providing and erecting  kerb wall of concrete precast kerb of  required size & shape with M20 grade concrete using
20mm and down size crushed stone aggregates including shuttering,  mixing, compacting , pond curing for 14 days etc.  as per IS 456, transporting from the place of casting  errcting the
wall with filling the joints with necessary cement slury etc. complete.  (Refer attached Drawing)

273 RCC 1:2:4 DRIVEWAY 11111-MEERUT RRO Cubic Meters 6512 Yes

 DESCRIPTION =>  Providing and laying 150mm thick RCC driveway with 1:2:4 nominal mix using 20mm and down size crushed stone aggregates in  panels using  slotted  MS
channel shuttering, machine mixing, vibrating with screed board vibrator, pond curing for 14 days, vaccum dewatering, finished  with  power trowelling. Concreting shall be carried out
as per IS 456 Rate shall also include providing approved quality polythene paper below the driveway,   constructing horizontal and longitudinal vatas with 1:10 CM for curing, levelling
depressions if any in the base with 20mm stone aggregates and stone dust..Testing of cube, reinforcement steel, stone aggregates, sand, cement etc. to be carried out  by contractor at no
extra cost.Tubing, ducting, trenching and other necessary embedded items in concrete shall be checked with architect/HPCL representative  before concreting.Grooves shall be cut in the
RCC driveway and same shall be filled with Bitumen at no extra cost.   Rate shall be excluding  reinforcement steel  which shall be paid separately  .(Refer attached Drawing)

274 RCC WITH M-25 READY MIX 11111-MEERUT RRO Cubic Meters 7392 Yes

 DESCRIPTION =>  Providing and laying 150mm thick RCC driveway with M-25 mix using 20mm and down size crushed stone aggregates in  panels using  slotted  MS channel
shuttering, machine mixing, vibrating with screed board vibrator, pond curing for 14 days, vaccum dewatering, finished  with  power trowelling. Concreting shall be carried out as per
IS 456 Rate shall also include providing approved quality polythene paper below the driveway,   constructing horizontal and longitudinal vatas with 1:10 CM for curing, levelling
depressions if any in the base with 20mm stone aggregates and stone dust..Testing of cube, reinforcement steel, stone aggregates, sand, cement etc. to be carried out  by contractor at no
extra cost.Tubing, ducting, trenching and other necessary embedded items in concrete shall be checked with architect/HPCL representative  before concreting.Grooves shall be cut in the
RCC driveway and same shall be filled with Bitumen at no extra cost.   Rate shall be excluding  reinforcement steel  which shall be paid separately  .( using M-25  grade ready mix
concrete- No Fly ash content).(Refer attached Drawing)

275 RCC 1:2:4 WITHOUT DEWATERING 11111-MEERUT RRO Cubic Meters 6481 Yes

 DESCRIPTION =>  Providing and laying 150mm thick RCC driveway with 1:2:4 nominal mix using 20mm and down size crushed stone aggregates in  panels using  slotted  MS
channel shuttering, machine mixing, vibrating with screed board vibrator, pond curing for 14 days,Concreting shall be carried out as per IS 456 Rate shall also include providing
approved quality polythene paper below the driveway,   constructing horizontal and longitudinal vatas with 1:10 CM for curing, levelling depressions if any in the base with 20mm
stone aggregates and stone dust..Testing of cube, reinforcement steel, stone aggregates, sand, cement etc. to be carried out  by contractor at no extra cost.Tubing, ducting, trenching and
other necessary embedded items in concrete shall be checked with architect/HPCL representative  before concreting.Grooves shall be cut in the RCC driveway and same shall be filled
with Bitumen at no extra cost.   Rate shall be excluding  reinforcement steel  which shall be paid separately  . but without vaccum dewatering and power trowelling  with  1:2:4 nominal
mix

276 RCC PRECAST COVER 11111-MEERUT RRO Square Meters 10826 Yes

 DESCRIPTION =>  Providing and laying factory made pre-cast RCC (Concrete Grade  MINIMUM M35) covers with MS lifting lugs  having thickness 90 mm and size to cover the
pipeline trench. The cover shall be suitable for AAA class load (Minimum 35 MT rolling axle load) and shall have MS enclosure of minimum 2 mm thick allaround including
reinforcement suitable for load class. The clear opening span of trench shall not be more than 650 mm.(Refer attached Drawing)

277 INS.CHAMBERS-600X600 11111-MEERUT RRO Each 6314 Yes

 DESCRIPTION =>  INSPECTION CHAMBER Providing and constructing following size inspection chambers  with 230mm thick brick masonary in 1:5 cement mortar, excavation,
75mm thick PCC 1:3:6 bed, plasteringthe internal side walls and PCC top surface with neat cement finish and fixing of  chamber with Pre cast RCC frame to the plumb & level as
required and instllation of the RCC cover to the level Complete in all respects(Refer attached Drawing)

278 INS CHAMBERS-450X450 11111-MEERUT RRO Each 5294 Yes

 DESCRIPTION =>  INSPECTION CHAMBER Providing and constructing following size inspection chambers  with 230mm thick brick masonary in 1:5 cement mortar, excavation,
75mm thick PCC 1:3:6 bed, plasteringthe internal side walls and PCC top surface with neat cement finish and fixing of  chamber with Pre cast RCC frame to the plumb & level as
required and instllation of the RCC cover to the level Complete in all respects  450X450X700MM INS CHAMBERS(Refer attached Drawing)

279 900X900MMD.I.COVER(HEAVY DUTY) 11111-MEERUT RRO Each 20906 Yes

 DESCRIPTION =>  Supply, delivery,installation of Ductile iron Manhole covers( Make : Jeyswal NECO)900 x 900mm D.I. Casting  198 Kg. (Heavy Duty) with 450mm Dia opening
in the Middle  HEAVY DUTY GRADE C -250 LOAD BEARING CAPACITY: 25.00 M.T.

280 600X600MMD.I.COVER(HEAVY DUTY) 11111-MEERUT RRO Each 15918 Yes

 DESCRIPTION =>  Supply, delivery,installation of Ductile iron Manhole covers( Make : Jeyswal NECO)  - 600mm Dia D.I. Casting – 85 Kg.      (Heavy Duty) (Circular Cover with
Square Frame)

281 450X450MMD.I.COVER(HEAVY DUTY) 11111-MEERUT RRO Each 6181 Yes

 DESCRIPTION =>  Supply, delivery,installation of Ductile iron Manhole covers( Make : Jeyswal NECO)  -  450mm Dia D.I. Castings 55 Kgs (Heavy Duty) (Circular Cover with
Square Frame)

282 TRAN.70 KLTANK- 50 KM 11111-MEERUT RRO Each 14589 Yes

 DESCRIPTION =>  Transportation of MS horizontal  tanks from fabrication shop   to site including loading, transportation,unloading etc. Complete upto 50KM from the source
TRANS. 70 KL TANK  with in 50 KM

283 TRANS.70 KL TANK BEYOND 50 KM 11111-MEERUT RRO Each 275 Yes

 DESCRIPTION =>  Transportation of MS horizontal  tanks from fabrication shop   to site including loading, transportation,unloading etc. Complete  from the source       beyond 50 km

284 TRANS.45 KL WITHIN 50 KM 11111-MEERUT RRO Each 10366 Yes

 DESCRIPTION =>  Transportation of 45KL horizontal  tanks  to site including loading, unloading etc. Complete upto 50KM from the source

285 TRANSP. OF 45 KL BEYOND 50 KM 11111-MEERUT RRO Kilometers 206 Yes

 DESCRIPTION =>  Transportation of 45KL horizontal  tanks  to site including loading, unloading etc. Complete -beyond 50 km

286 TRANSP. OF 35 KL WITHIN 50 KM 11111-MEERUT RRO Each 9783 Yes

 DESCRIPTION =>  Transportation of 35KL horizontal  tanks  to site including loading, unloading etc. Complete upto 50KM from the source

287 TRANSP. OF 35 KL BEYOND 50 KM 11111-MEERUT RRO Kilometers 189 Yes

 DESCRIPTION =>  Transportation of 35KL horizontal  tanks  to site including loading, unloading etc. Complete  but beyond 50 km

288 TRANSP. OF 22 KL WITHIN 50 KM 11111-MEERUT RRO Each 8504 Yes

 DESCRIPTION =>  Transportation of 22KL horizontal  tanks  to site including loading, unloading etc. Complete upto 50KM from the source

289 TRANSP. OF 22 KLBEYOND 50 KM 11111-MEERUT RRO Kilometers 166 Yes

 DESCRIPTION =>  Transportation of 22KL horizontal  tanks  to site including loading, unloading etc. Complete  from the source  beyond 50 km

290 TRANSP. OF 16 KL WITHIN 50 KM 11111-MEERUT RRO Each 8036 Yes

 DESCRIPTION =>  Transportation of 16KL horizontal  tanks  to site including loading, unloading etc. Complete upto 50KM from the source

291 TRANSP. OF 16 KL BEYOND 50 KM 11111-MEERUT RRO Kilometers 154 Yes

 DESCRIPTION =>  Transportation of 16KL horizontal  tanks  to site including loading, unloading etc. Complete  from the source beyond 50 km

292 TRANSP. OF 9 KL WITHIN 50 KM 11111-MEERUT RRO Each 8036 Yes

 DESCRIPTION =>  Transportation of 9KL horizontal  tanks  to site including loading, unloading etc. Complete upto 50KM from the source

293 TRANSP. OF 9 KL BEYOND 50 KM 11111-MEERUT RRO Kilometers 154 Yes

 DESCRIPTION =>  Transportation of 9KL horizontal  tanks  to site including loading, unloading etc. Complete upto 50KM from the source- but beyond 50 km

294 TR.MONO/DUEL DU<50KM LOT-5NO 11111-MEERUT RRO Lot 1887 Yes

 DESCRIPTION =>  Transportation of DUs to site including loading, unloading etc. Complete upto 50KM from the sourceThe quantity will be calculated per trip upto maximum of
carrying 5 pumps per trip

295 TR.MONO/DUELDU BEYOND 50KM-
5NO

11111-MEERUT RRO Kilometers 33 Yes

 DESCRIPTION =>  Transportation of DUs to site including loading, unloading etc. The KM will be calculated per trip upto maximum of carrying 5 pumps per trip



296 TR.MPD<50 KM LOT UPTO 5 NO 11111-MEERUT RRO Lot 3268 Yes

 DESCRIPTION =>  Transportation of DUs to site including loading, unloading etc. Complete upto 50KM from the sourceThe quantity will be calculated per trip upto maximum of
carrying 5 pumps per trip

297 TR.MPD BEY50 KM IN LOT- 5 NO 11111-MEERUT RRO Kilometers 50 Yes

 DESCRIPTION =>  Transportation of DUs to site including loading, unloading etc. The KM will be calculated per trip upto maximum of carrying 5 pumps per trip

298 45 KL TANK INSTALLATION 11111-MEERUT RRO Each 28897 Yes

 DESCRIPTION =>  Installaion of HPCL supplied  Tanks of 45KL capacity in earth pit /under driveway  including lowering, providing holding down arrangement, Hydrostatic testing
to pressure of 5psi, supplying & filling with water with necessary 50 mm dia pipe & on successful completion emptying out the water from tank , cleaning & drying the inner surfaces
with cloth/ cotton waste etc., doping with three coats of shalimastic HD over a coat of GETSET (Type-A) primer with minimum thickness of 1.5mm.  24Hrs drying time between each
coat has to be maintained.(Refer attached Drawing)

299 35KL TANK INSTLN. 11111-MEERUT RRO Each 24172 Yes

 DESCRIPTION =>  Installaion of HPCL supplied  Tanks of 35KL capacity in earth pit /under driveway  including lowering, providing holding down arrangement, Hydrostatic testing
to pressure of 5psi, supplying & filling with water with necessary 50 mm dia pipe & on successful completion emptying out the water from tank , cleaning & drying the inner surfaces
with cloth/ cotton waste etc., doping with three coats of shalimastic HD over a coat of GETSET (Type-A) primer with minimum thickness of 1.5mm.  24Hrs drying time between each
coat has to be maintained.  35 KL(Refer attached Drawing)

300 22KL TANK INSTLN. 11111-MEERUT RRO Each 19757 Yes

 DESCRIPTION =>  Installaion of HPCL supplied  Tanks of 22KL capacity in earth pit /under driveway  including lowering, providing holding down arrangement, Hydrostatic testing
to pressure of 5psi, supplying & filling with water with necessary 50 mm dia pipe & on successful completion emptying out the water from tank , cleaning & drying the inner surfaces
with cloth/ cotton waste etc., doping with three coats of shalimastic HD over a coat of GETSET (Type-A) primer with minimum thickness of 1.5mm.  24Hrs drying time between each
coat has to be maintained.  22 KL(Refer attached Drawing)

301 16KL TANK INSTLN. 11111-MEERUT RRO Each 16830 Yes

 DESCRIPTION =>  Installaion of HPCL supplied  Tanks of 16KL capacity in earth pit /under driveway  including lowering, providing holding down arrangement, Hydrostatic testing
to pressure of 5psi, supplying & filling with water with necessary 50 mm dia pipe & on successful completion emptying out the water from tank , cleaning & drying the inner surfaces
with cloth/ cotton waste etc., doping with three coats of shalimastic HD over a coat of GETSET (Type-A) primer with minimum thickness of 1.5mm.  24Hrs drying time between each
coat has to be maintained.   16 KL(Refer attached Drawing)

302 9KL TANK INSTLN. 11111-MEERUT RRO Each 13558 Yes

 DESCRIPTION =>  Installaion of HPCL supplied  Tanks of 9 KL capacity in earth pit /under driveway  including lowering, providing holding down arrangement, Hydrostatic testing
to pressure of 5psi, supplying & filling with water with necessary 50 mm dia pipe & on successful completion emptying out the water from tank , cleaning & drying the inner surfaces
with cloth/ cotton waste etc., doping with three coats of shalimastic HD over a coat of GETSET (Type-A) primer with minimum thickness of 1.5mm.  24Hrs drying time between each
coat has to be maintained.   9 KL(Refer attached Drawing)

303 PUMP ISLANDS SS GAURAD 11111-MEERUT RRO Meters 4688 Yes

 DESCRIPTION =>  Fabricating and fixing S. S. Railing with 40 mm SS square tube & 25 mm dia SS pipe ( SS of 304 grade) as per the drawing. The item includes fabrication, buffing
of the railing upto req. finish, fixing the railing at position with m20 grade concrete, finising the driveway properly etc. complete(Refer attached Drawing)

304 PUMPISLAND MS GUARD 11111-MEERUT RRO Meters 1453 Yes

 DESCRIPTION =>  Fabricating and fixing  MS Railing with 50 mm DIA and 40 mm dia B CLASS MS pipes of Swastik/Jindal/Zenith make  as per the Standard HPCL drawing. The
item includes fabrication, buffing of the railing upto req. finish, fixing the railing at position with m20 grade concrete, finising the driveway properly etc. complete

305 PUMP ISLAND 11111-MEERUT RRO Meters 3298 Yes

 DESCRIPTION =>  Construction of pump island 1m wide with 230mm thick brick masonry in CM 1:5, 12mm thick plastering in Cm 1:4 roughened to receive granite tiles including
excavation,  75mm thick PCC 1:4:8  , sand filling and constructing the wall  150mm above the finished driveway level  and 450mm  below the  finished driveway level .(Refer attached
Drawing)

306 INSTLN. OF MONO / DUEL PUMPS 11111-MEERUT RRO Each 1080 Yes

 DESCRIPTION =>  Installation of MONO / DUEL pumps on pedestal including providing & fixing foundation bolt of 12mm dia & connecting suctionpipe, electrical, earthing
connections to the pump. (Refer attached Drawing)

307 INSTLN. OF DUAL/2T MIX PUMPS 11111-MEERUT RRO Each 1472 Yes

 DESCRIPTION =>  Installation of DUAL pumps on pedestal including providing & fixing foundation bolt of 12mm dia & connecting suctionpipe, electrical, earthing connections to
the pump.  (Refer attached Drawing)

308 INSTLN. OF MPD PUMPS 11111-MEERUT RRO Each 2737 Yes

 DESCRIPTION =>  Installation of MPD pumps on pedestal including providing & fixing foundation bolt of 12mm dia & connecting suctionpipe, electrical, earthing connections to the
pump.(Refer attached Drawing)

309 40MM DIA PIPELINE 11111-MEERUT RRO Meters 445 Yes

 DESCRIPTION =>  Supplying & Laying 'C' Class MS ERW black steel screwed pipeline (TATA/Zenith /JINDAL make) Conforming to IS 1239 (part I) - latest edition  to the required
slope & alignment with heavy duty MS  fittings like elbows, tees   including  doping pipe line with 1.5mm thick layer of shalimastic HD in 2 coats etc, complete. The joints are to be
made leak proof  by using jointing materials like Litharge, Glycerin, Shellac, holdite . The pipeline to be tested with 5PSI as per standard specification. Size 40 mm Diameter.

310 50MM DIA PIPEINE 11111-MEERUT RRO Meters 645 Yes

 DESCRIPTION =>  Supplying & Laying 'C' Class MS ERW black steel screwed pipeline (TATA/Zenith /JINDAL make) Conforming to IS 1239 (part I)  latest edition  to the required
slope & alignment with heavy duty MS  fittings like elbows, tees   including  doping pipe line with 1.5mm thick layer of shalimastic HD in 2 coats etc, complete. The joints are to be
made leak proof  by using jointing materials like Litharge, Glycerin, Shellac, holdite . The pipeline to be tested with 5PSI as per standard specification. size 50 mm Diameter

311 80MM DIA PIPELINE 11111-MEERUT RRO Meters 1025 Yes

 DESCRIPTION =>  Supplying & Laying 'C' Class MS ERW black steel screwed pipeline (TATA/Zenith /JINDAL make) Conforming to IS 1239 (part I) - latest edition  to the required
slope & alignment with heavy duty MS  fittings like elbows, tees   including  doping pipe line with 1.5mm thick layer of shalimastic HD in 2 coats etc, complete. The joints are to be
made leak proof  by using jointing materials like Litharge, Glycerin, Shellac, holdite . The pipeline to be tested with 5PSI as per standard specification. size 80 mm Diameter

312 S/F/L MS C CL.WELDED PL40MMDIA 11111-MEERUT RRO Meters 496 Yes

 DESCRIPTION =>  Supplying & Laying 40MM Dia Heavy-duty  'C' Class MS Steel  ERW  Welded P/L ( TATA/Zenith/JINDAL make) Conforming to IS 1239 (part I)  latest edition
to the required slope & alignment with heavy duty MS  fittings like elbows, sockets,unions , tees etc. including  doping pipe line with 3 coats of 'Shalimastic HD THIXOTROPIC  of
STP cold applied anti corrosive treatment after preparing the surface as per manufacturer specifications.  The joints are to be made leak proof. The P/L which would laid aboveground
shall be painted with two coats of synthetic enamel  over two coats of Zinc Chromate primer of  approved quality and shade. The pipeline shall be tested at a pressure of 5Kg / sqcm.

313 S/F/L MS C CL.WELDED PL50MMDIA 11111-MEERUT RRO Meters 737 Yes

 DESCRIPTION =>  Supplying & Laying 40MM Dia Heavy-duty  'C' Class MS Steel  ERW  Welded P/L ( TATA/Zenith/JINDAL make) Conforming to IS 1239 (part I)  latest edition
to the required slope & alignment with heavy duty MS  fittings like elbows, sockets,unions , tees etc. including  doping pipe line with 3 coats of 'Shalimastic HD THIXOTROPIC  of
STP cold applied anti corrosive treatment after preparing the surface as per manufacturer specifications.  The joints are to be made leak proof. The P/L which would laid aboveground
shall be painted with two coats of synthetic enamel  over two coats of Zinc Chromate primer of  approved quality and shade. The pipeline shall be tested at a pressure of 5Kg / sqcm.
Pipe dia as 50MM DIA

314 S/F/L MS C CL.WELDED PL80MMDIA 11111-MEERUT RRO Meters 1015 Yes

 DESCRIPTION =>  Supplying & Laying 40MM Dia Heavy-duty  'C' Class MS Steel  ERW  Welded P/L ( TATA/Zenith/JINDAL make) Conforming to IS 1239 (part I) - latest edition
to the required slope & alignment with heavy duty MS  fittings like elbows, sockets,unions , tees etc. including  doping pipe line with 3 coats of 'Shalimastic HD THIXOTROPIC  of
STP cold applied anti corrosive treatment after preparing the surface as per manufacturer specifications.  The joints are to be made leak proof. The P/L which would laid aboveground
shall be painted with two coats of synthetic enamel  over two coats of Zinc Chromate primer of  approved quality and shade. The pipeline shall be tested at a pressure of 5Kg / sqcm.
Pipe dia as 80MM DIA

315 ANGULAR CHECK VALVE(NRV) 11111-MEERUT RRO Each 2298 Yes

 DESCRIPTION =>  Supply and fixing  ISI marked angular check valve  of  50 mm Dia

316 FLANGE JOINT 40MM DIA 11111-MEERUT RRO Each 614 Yes

 DESCRIPTION =>  Supplying & fixing of 40MM dia C Class MS Flanges for Petroleum products of approved make and of Heavy duty usage.

317 FLANGE JOINT 50MM DIA 11111-MEERUT RRO Each 730 Yes

 DESCRIPTION =>  Supplying & fixing of 50MM dia C Class MS Flanges for Petroleum products of approved make and of Heavy duty usage.



318 S/F BALL VALVES 40MM DIA 11111-MEERUT RRO Each 4910 Yes

 DESCRIPTION =>  Supply and fixing  ISI marked Ball valve  of  Leader/ Sant/ Syall make. 40MM Dia

319 S/F BALL VALVES 50MM DIA 11111-MEERUT RRO Each 5694 Yes

 DESCRIPTION =>  Supply and fixing  ISI marked Ball valve  of  Leader/ Sant/ Syall make. 50MM  Dia

320 INSTALLATION OF STP 11111-MEERUT RRO Each 1472 Yes

 DESCRIPTION =>  Installation of STP pumps on Tank Manhole including nessasry connection with suction pipe, delivery pipe as per instructions of STP Mfr's recommendations  incl
.electrical, earthing etc. complete.

321 AL FILL CAP 11111-MEERUT RRO Each 800 Yes

 DESCRIPTION =>  Supply and fixing AL fill cap of 80mm dia with locking arrangement including Godrej 6 lever brass lock

322 AL DIP CAP 11111-MEERUT RRO Each 956 Yes

 DESCRIPTION =>  Supply and fixing AL dip cap of 50mm dia with locking arrangement including Godrej 6 lever brass lock

323 GRANITE SLAB 11111-MEERUT RRO Square Meters 4019 Yes

 DESCRIPTION =>  Providing and fixing 18 mm thick pre polished water cut black granite slab  for pump island top including providing 25mm thk bed cement mortar 1:5 (1 cement :
5 coarse sand) , floating cement slurry and finishing the joints with  white cement  mixed with matching colour pigment.

324 GRANITE TILES 11111-MEERUT RRO Square Meters 2326 Yes

 DESCRIPTION =>  Providing and fixing 10 mm thick pre polished water cut black granite tiles for pump island dado  including providing 12mm thk bed cement mortar 1:4 (1 cement
: 4 coarse sand) , fixing the tiles with neat cement paste and  finishing the joints with white cement mixed with matching colour pigment.

325 SILICA GEL TRAP 11111-MEERUT RRO Each 1667 Yes

 DESCRIPTION =>  Providing and fixing flanged end silica get trap for vent as per standard HPCL design including filling of silica get crystals, cutting and reconnecting vent pipes,
etc, complete.

326 TEE VENT HOOD 11111-MEERUT RRO Each 679 Yes

 DESCRIPTION =>  Providing and fixing MS Tee Vent Hood with brass wire guage of 25 mesh/sq.inch as per standard specification.

327 EXUMING- 9 KL TANK 11111-MEERUT RRO Each 11909 Yes

 DESCRIPTION =>  Exhuming  under ground tanks with all fittings from earth pit including disconnecting suction, fill, vert pipe , opening man hole cover, excavation,  dewatering if
encountered, degassing of tank, stacking the tank as directed by EIC etc.Complete. Back filling with sand will be paid separately. Size 9KL tank.

328 EXUMING- 14/16KL TANK 11111-MEERUT RRO Each 14415 Yes

 DESCRIPTION =>  Exhuming  under ground tanks with all fittings from earth pit including disconnecting suction, fill, vert pipe , opening man hole cover, excavation,  dewatering if
encountered, degassing of tank, stacking the tank as directed by EIC etc.Complete. Back filling with sand will be paid separately.  14/16KL tank

329 EXUMING- 22 KL TANK 11111-MEERUT RRO Each 15755 Yes

 DESCRIPTION =>  Exhuming  under ground tanks with all fittings from earth pit including disconnecting suction, fill, vert pipe , opening man hole cover, excavation,  dewatering if
encountered, degassing of tank, stacking the tank as directed by EIC etc.Complete. Back filling with sand will be paid separately.    22KL tank

330 EXUMING- 45 KL TANK 11111-MEERUT RRO Each 23267 Yes

 DESCRIPTION =>  Exhuming  under ground tanks with all fittings from earth pit including disconnecting suction, fill, vert pipe , opening man hole cover, excavation,  dewatering if
encountered, degassing of tank, stacking the tank as directed by EIC etc.Complete. Back filling with sand will be paid separately.  45KL tank

331 EXUMING- 70KL TANK 11111-MEERUT RRO Each 31592 Yes

 DESCRIPTION =>  Exhuming  under ground tanks with all fittings from earth pit including disconnecting suction, fill, vert pipe , opening man hole cover, excavation,  dewatering if
encountered, degassing of tank, stacking the tank as directed by EIC etc.Complete. Back filling with sand will be paid separately.  70KL tank

332 DISMANTLING OF P/ISLAND 11111-MEERUT RRO Square Meters 320 Yes

 DESCRIPTION =>  Dismantling of existing pump island 1m wide and carting away debris  including removal of pump and disconnecting pipeline etc. complete.

333 DISMANTLING RCC 11111-MEERUT RRO Cubic Meters 1576 Yes

 DESCRIPTION =>  Dismantling of RCC roof, beam, column  including carting away debris

334 REMOVAL OF AC SHEET 11111-MEERUT RRO Square Meters 31 Yes

 DESCRIPTION =>  Removal of AC sheet from roof and stacking as directed by EIC

335 REMOVAL OF ST. STEEL 11111-MEERUT RRO Metric Ton 3755 Yes

 DESCRIPTION =>  Dismantling steel work in built up sections in angles, tees, flats and channels including all gusset plates, bolts, nuts, cutting rivets, welding etc complete as directed
by EIC. This works includes Dismantling and stacking in specified/Designated HPCL Scrap Yard within the Premises or as directed by EIC.

336 EXCAVATION IN RCC 11111-MEERUT RRO Square Meters 2141 Yes

 DESCRIPTION =>  Excavation in RCC of any thickness by using pneumatic tools like Jack hammers, chisels or manually using hammers , chisels etc cutting the reinforcement steel
and stacking the same .The job also includes disposing the dismantled RCC within/outside HPCL premises to any unobjectionable place all complete as directed by Engg.-In-Charge.

337 DIS. OF BRICK MASONARY 11111-MEERUT RRO Cubic Meters 745 Yes

 DESCRIPTION =>  Dismantling of brick masonry/PCC /RR masonry including carting away debris

338 REMOVAL OF FALSE CEILING 11111-MEERUT RRO Square Meters 33 Yes

 DESCRIPTION =>  Dismantling of all types of ceilings except of bk work/CC, sheets like AC, TRAC, GYPSUM BOARD etc. Scope of job includes handing over of all 'J', 'L' hooks,
nuts and bolts, suspendors or other joineries in proper bags. Party to ensure joint measurement of the job to be dismantled, alongwith EIC, before start. Payment shall be made basis the
joint measurement, in absence of any joint measurement record HPCL EIC decision shall be final.

339 REMOVAL OF MS/AL DOORS 11111-MEERUT RRO Square Meters 101 Yes

 DESCRIPTION =>  Removal  of  MS/ Aluminium  doors/ windows/fixed glazing and stacking as directed by EIC.

340 SHIFTING OF EB MAINS 11111-MEERUT RRO Lump Sum 14002 Yes

 DESCRIPTION =>  Shifting of EB Main, laisoning with EB officials, including payment of all incidental charges etc., all complete ( Payment made to EB shall be reimbursed to
contractor by HPCL on submission of original receipt).

341 REMOVING OF ID
SIGN/MASTERPOLE

11111-MEERUT RRO Each 2195 Yes

 DESCRIPTION =>  Removing of existing ID sign carefully without damage and shifting the same or refixing the same at new place within the primises as per HPCL instructions.  Job
includes making necessary electrical connecitons, etc., complete.

342 REMOVAL OF YARD LIGHT POLE 11111-MEERUT RRO Each 2753 Yes

 DESCRIPTION =>  Removing the existing yard light poles including removing of light fixtures carefully and delivery of  the same at designated place within the premises.  Job
includes excavation, removal of RCC foundation, bolts, etc., complete in all respect.

343 REMOVAL OF FENCING 11111-MEERUT RRO Square Meters 122 Yes

 DESCRIPTION =>  Removing existing chainlink/barbed wire fencing including removing the grouted angles, rods etc., and stacking the same carefully as directed.

344 REMOVING OF MONO / DUEL PUMPS 11111-MEERUT RRO Each 746 Yes

 DESCRIPTION =>  Removing exiting dispensing pumps after disconnecting pipeline, electrical connection etc, and stacking carefully as directed.

345 REMOVING OF MPD PUMPS 11111-MEERUT RRO Each 1132 Yes

 DESCRIPTION =>  Removing exiting dispensing pumps after disconnecting pipeline, electrical connection etc, and stacking carefully as directed.

346 RELAYING OF 40 MM DIA P/L 11111-MEERUT RRO Meters 286 Yes

 DESCRIPTION =>  Relaying of HPCL'S MS threaded pipeline to the required slope of alignment and hydrotesting with the pressure of 5 psi with providing and fixing necessary MS
heavy duty fittings like elbows, tees, including providing and applying doping the pipeline with shalimastic HD 2 coats. Size 40mm dia



347 RELAYING OF 50 MM DIA P/L 11111-MEERUT RRO Meters 330 Yes

 DESCRIPTION =>  Relaying of hpcl'sMS threaded pipeline to the required slope of alignment and hydrotesting with the pressure of 5 psi with providing and fixing necessary MS
heavy duty fittings like elbows, tees, including providing and applying doping the pipeline with shalimastic HD 2 coats  size 50 mm Diameter

348 RELAYING OF 80 MM DIA P/L 11111-MEERUT RRO Meters 532 Yes

 DESCRIPTION =>  Relaying of HPCL'S MS threaded pipeline to the required slope of alignment and hydrotesting with the pressure of 5 psi with providing and fixing necessary MS
heavy duty fittings like elbows, tees, including providing and applying doping the pipeline with shalimastic HD 2 coats.  size 80 mm Diameter

349 FILL PIPE BRASS COUPLING 11111-MEERUT RRO Each 2030 Yes

 DESCRIPTION =>  Supplying & fixing 75 mm dia Brass coupling for fill point with required threads complete

350 INSTLN. OF AIR TOWER 11111-MEERUT RRO Each 1299 Yes

 DESCRIPTION =>  Installing Air Tower facility with necessary CC 1:2:4 foundation of required size incl. anchor bolts of required size and also with necessary electrical connection.(
Cable & GI Pipe for the same will be paid seperately)

351 CABLE TRAY-300 MM WIDE 11111-MEERUT RRO Meters 781 Yes

 DESCRIPTION =>  Supply, erection/installation/mounting of 1.5 mm thk and  300 mm wide and 25 mm Height  perforated GI cable tray inclusive of cable binding with suitable GI
clamps, GI hooks, GI nuts and bolts complete in the tray in a neat way. The width specified shall be of cable mounting area. Bends at both the sides of cable tray shall be in addition to
it.

352 CABLE TRAY-150 MM WIDE 11111-MEERUT RRO Meters 548 Yes

 DESCRIPTION =>  Supply, erection/installation/mounting of 1.5 mm thk and  150mm wide and 25 mm Height perforated GI cable tray inclusive of cable binding with suitable GI
clamps, GI hooks, GI nuts and bolts complete in the tray in a neat way. The width specified shall be of cable mounting area. Bends at both the sides of cable tray shall be in addition to
it.

353 GASKET ON TANK MANHOLE 11111-MEERUT RRO Square Meters 1018 Yes

 DESCRIPTION =>  The manhole cover to be fitted with providing and fixing 3mm thick CAF jointing sheet Gasket packing conforming to IS 2712 -1998  (Champion make,
Champion-Style 59 OIL) of 750mm dia.

354 HEAVYDUTY BRASS CROCODILE
CLIP

11111-MEERUT RRO Each 1092 Yes

 DESCRIPTION =>  Supply and fixing of  Heavy Duty  HPCL approved Brass Crocodile clips at the end of each cable termination for connecting to the tank lorry during unloading .

355 FDN.BOLT FOR STRU. CANOPY 11111-MEERUT RRO Kilograms 84 Yes

 DESCRIPTION =>  Supply & fixing and embedding of Foundation Bolts of Size as specified ( M24 to M 32) conforming to IS 5624 made of MS conforming to IS 2062 incl. Nuts and
lock nuts conforming to IS 1363 incl all labour & covering of the nuts safely with polythene as directed by EIC

356 STRUCTURAL STEEL FOR CANOPY 11111-MEERUT RRO Metric Ton 79234 Yes

 DESCRIPTION =>  Supplying, transporting, fabricating, erecting in position in position of Pre- fabricated steel structures at all elevations for Canopy using structural steel sections
ISMB/ISMC/ISA  conforming to IS:2062 and IS 226  , including cutting, welding or bolting, supply of bolts/nuts/washers etc., complete as per drawings including surface preparation
and applying one coat of Zinc Phosphate Primer before erection, one coat after erection and two coats of synthetic enamel paint as per specification after erection and all materials and
labour complete. ( No welding is permitted at site). The rate quoted shall include cost of bolts, nuts, washers, welding and electrodes and any other consumables required for completing
the work. Nut bolts shall not be considered for payment.Theoretical wight of steel sections shall be considered for payment..(.(No measurement shall be taken for nut,bolt,washer splice
plate & gusset plate)

357 ROOFING TRACDEK HI RIB 100 11111-MEERUT RRO Square Meters 712 Yes

 DESCRIPTION =>  Providing and installing roofing  Ribbed roofing system manufactured with high strength steel grade of G550( 550MPa) of ZINCALUME steel  or approved
equivalent bare Galvalume high tensile cold rolled  steel as per ASTM 117 A792M /AS 1397 Coating class   AZM 150 ( minimum 150 gm/sqm Zinc-Aluminium  alloy coating mass
total of both sides),of  Yield strength 550 Mpa Thickness of bare metal (BCT): 0.40mm ,Total coated thickness(TCT) : 0.45 mm  .Approximate mass of roofing sheet shall be 4.17
Kg/sqm. Panels shall be of Min. 900 mm wide and Min. corrugation depth of  38 mm with varying lengths as per Site requirements Rate shall be including laying of sheets with
approved fasteners and also all weather sealant tape as per Mfr's recommendationsand also  providing ribbed galvalueme  ridge pieces of the same class as of the matching corrugation
profile of the roofing system as recommended by the Mfr.and , horizontal/vertical flashing near illuminated banding .

358 FALSE CEILING 11111-MEERUT RRO Square Meters 1138 Yes

 DESCRIPTION =>  Providing & fixing false ceiling system of Trac 150 F exterior grade or approved equivalent of 0.5mm thick galvanised steel with stove enameled coil coated finish
inter locking ceiling panels, carriers, suspension system and edge closure as per the following specification.  Supplying and installation of exterior grade 150 F ceiling system
comprising of 150 mm x 17 mm deep panels roll formed out of 0.5 mm galvanised steel with stove enameled coil coated finish.  The panels shall be pre-treated and coil coated on one
side in manufacturers standard colour shades as approved by the Architect/ Engineer in charge.  The rear side of the panel shall be given a coat of primer and a wash coat while the
finished side shall be given a coat of primer and finish colour coat in polyster paint for a min. dry film thickness of 20 microns, fixed on to the roll formed carriers 34.5 mm x 488 mm
deep out of 6 mm thick Galvanised steed with prongs to hold panels in the module of 150 mm at maximum 1.2 mts.  C/C.  The carriers to be suspended from roof truss by rigid
suspension angles as per manufacturer's recommendation.  Panels shall be supplied in custom length upto maximum of 5 mts.  Job also includes providing ceiling flashing using factory
formed 0.5 mm thick Polyster coated galvanised steel material.  Rate shall be including providing flashing to cover gap if any between illuminated banding and false ceiling.

359 MS FASCIA 11111-MEERUT RRO Square Meters 1223 Yes

 DESCRIPTION =>  Supplying and fixing 20 SWG GI sheet facia including painting with one coat of zinc chromate primer and two coats of 1 st quality synthetic enamel paint on front
side . Necessary facia framework for fastening the sheet to the canopy securely shall be paid separately.

360 AL GUTTER 11111-MEERUT RRO Meters 819 Yes

 DESCRIPTION =>  Providing and fixing 20 SWG  thick Aluminium Sheet  Gutters  of required shape in slope with 40 mm x 3 mm MS. Brackets at 1000 mm maximum spacing and 8
mm dia G.I. J or L hooks, boltsand nuts, GI Limpet and bitumen washers, providing nut bolt joint,sealing the joints with silicon sealant testing the gutter for leakage by filling water etc.
Complete.(Refer attached Drawing)

361 6" PVC PIPES OF 6 KG/SQCM 11111-MEERUT RRO Meters 505 Yes

 DESCRIPTION =>  Providing and fixing  6" dia   PVC pipes of 6 Kg/sqcm of approved Make as per IS 4985 for rain water pipes including all fittings like bands , shoes etc., MS
fabricated bracket as per requiment etc. All complete as directed by the EIC.

362 4"PVC PIPES OF 6 KG/SQCM 11111-MEERUT RRO Meters 444 Yes

 DESCRIPTION =>  Providing and fixing  4" dia   PVC pipes of 6 Kg/sqcm of approved Make as per IS 4985 for rain water pipes including all fittings like bands , shoes etc., MS
fabricated bracket as per requiment etc. All complete as directed by the EIC.

363 CANOPY LIGHT FIXTURES 150 WATT 11111-MEERUT RRO Each 6626 Yes

 DESCRIPTION =>  Supply and delivery  of 1 x 150 W CDMT metal hallide canopy light fixtures with CDMT lamp of approved make  to the site/ location as per SIC  with in 50 KM
from the regions HQO

364 BOREWELL- 6'' DIA 11111-MEERUT RRO Meters 299 Yes

 DESCRIPTION =>  Drilling of perfectly vertical bore hole of a diameter suitable to receive 150 mm nominal dia casing pipe up to desired depth below ground level i/c of the labour
charge for transporting lowering and fixing of 150 mm dia meter MS/GI/UPVC casing pipe in side the bore hole i/c all work pertaining to drilling such as transportation installation and
removal of drilling machine etc complete. In all type of collapsible strata consisting of soil clay sand moorum gravel boulder, rock etc.

365 S&F OF UPVC PIPE -6'' DIA 11111-MEERUT RRO Meters 657 Yes

 DESCRIPTION =>  Supply and fixing of approved make UPVC casing pipe confirming to IS 4985/1988 with up to date amendments)  casing pipes 150 mm dia

366 S&F OF SCREEN PIPE- 6'' DIA 11111-MEERUT RRO Meters 596 Yes

 DESCRIPTION =>  Supply and fixing of Screen pipe 150 dia with ribs

367 YEILD TEST 11111-MEERUT RRO Each 3048 Yes

 DESCRIPTION =>  Conducting the yield test or development of tube well by operating the pumping set continuously for a desired time period and measuring the discharge and draw
down of tube well at a suitable time interval as per the direction of Engineer in charge i/c cost of energy cost of installation of suitable measuring device and the charges of pumping set
etc. complete.

368 S&F SUBMERCIBLE PUMP-2 HP 11111-MEERUT RRO Each 20733 Yes

 DESCRIPTION =>  Supply and Providing, testing, commissioning of and giving test of 100 mm dia submersible pump set of 2 HP confirming to IS 8034 and mortor confirming to IS
9283 of approved make alongwith dry run preventor and starter

369 WELL CAP-150 MM DIA 11111-MEERUT RRO Each 285 Yes



 DESCRIPTION =>  Providing / fixing well cap MS cap. 150 mm dia.complete with labour

370 S&F OF 40 MM DIA HDPE PIPE 11111-MEERUT RRO Meters 77 Yes

 DESCRIPTION =>  Supply and installation of  40 mm NB HDPE pipe with GI nipple at both ends complete with labour.

371 3 C X 2.5 COPPER FLAT CABLE 11111-MEERUT RRO Meters 114 Yes

 DESCRIPTION =>  Supply and laying 3 C X 2.5 sqmm copper flat cable incl. termination, labour etc complete

372 SINGLE PHASE 1.5 HP JET PUMP 11111-MEERUT RRO Each 8747 Yes

 DESCRIPTION =>  Supply and installation , testing, commissioining of single phase 1.5 HP jet pump of approved make  with starter of approved make

373 25 MM NB HDPE PIPE 11111-MEERUT RRO Meters 147 Yes

 DESCRIPTION =>  Supply and installation of   25 mm NB HDPE pipe with GI nipple at both ends. Complete with labour.

374 GEOLOGICALTESTING FOR
BOREWELL

11111-MEERUT RRO Each 3191 Yes

 DESCRIPTION =>  Carrying out geological testing for finalisation of location of borewell by  geologist and submission of the report
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Tender attachment 1
Sl.No. Description HPCL File HPCL Value Supporting

Doc. Req'd

1 Pl upload signed and scanned copy of declarations and integrity pact - Mandatory

2 Declarations Declearations.pdf - No

3 Integrity pact INTEGRITY PACT.pdf - No



 

ANNEXURE I  
  
FINANCIAL DETAILS  
  
The bidder shall indicate herein their annual turnover during the preceding three years 
based on the audited balance sheet / profit and loss account statement.  

  
Financial 
Year  

Annual Turnover ( Rs)  Net Profit ( Rs)  

2013-2014  
  

    

2014-2015      

2015-2016      

  
Note:   
  
1. Duly notarized copies of audited balance sheets with Profit and loss account statement 

for last Three years are to be uploaded along with this format.   

  
  

SIGNATURE OF BIDDER     :    _________________________  
  
  NAME OF BIDDER               :    _________________________  
  
  COMPANY SEAL           :     _________________________  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



 

  
  

ANNEXURE II  
  
WORKS COMPLETED DURING LAST SEVEN YEARS  
  
  

SL NO  DESCRIPTION  ADDRESS OF  
CLIENT & 
NAME OF  
OFFICER IN 
CHARGE &  
CONTACT  
NO   

CONTRACT 
VALUE  

START 
DATE  

END 
DATE  

ACTUAL  
COMPLE 
TION  
DATE  

DATE AND 
REF. OF  
COMPLETION  
CERTIFICATES  

                

        

  
 Bidder to upload the detailed work order(s) and corresponding completion certificate(s) 
duly notarized along with this format.  
  
  
  SIGNATURE OF BIDDER     :    _________________________  
  
  NAME OF BIDDER               :    _________________________  
  
  COMPANY SEAL                :     _________________________  
  

  
  
  
  
 
  
 
 
  
  



 

                    Annexure - III  
  
  DECLARATION NON-BLACKLISTED / NON-BANNED PARTY   
  
  
  
WE CONFIRM THAT WE HAVE NOT BEEN BANNED OR DELISTED BY ANY 
GOVERNMENT OR QUASI GOVERNMENT AGENCIES OR PUBLIC SECTOR 
UNDERTAKINGS.  
  
  
  
  
  
  

(Bidder’s sign & stamp) 

 

 

Name of Signatory: _____________________________ 

 

Position in company: _____________________________ 

 

Mobile Number(s): _____________________________ 

 

Telephone Number (O): _____________________________ 

 
Telephone Number (R): _____________________________ 
  
  
  
  
  
  
  
  
  



 

          
 Declaration Details for MSME Vendors             Annexure: IV   

 
TO BE FILLED BY ALL BIDDERS 

1 NAME OF BIDDER  
2 WHETHER REGISTERED WITH MSE : YES/NO, 

IF YES PLEASE UPLOAD THE MSE 
CERTIFICATE 

YES/NO 

2.1 MSE REGISTRATION CERTIFICATE IS VALID 
UPTO 

 

2.2 MONETARY LIMIT OF MSE REGISTRATION 
CERTIFICATE 

 

3 WHETHER ITEM QUOTED IS COVERED IN 
MSE REGISTRATION CERTIFICATE IF YES. 
PLEASE MENTION THE ITEM NAME IN MSE 
CERTIFICATE UNDER WHICH TENDERED ITEM 
IS COVERED 

 

4 WHETHER YOU HAVE SUCCEEDED IN 
SECURING ORDERS FOR SAME ITEMS (ITEM 
QUOTED), IN COMPETITION (I.E. WITHOUT 
PRICE PREFERENCE) WITH LARGE SCALE 
UNITS DURING THE PRECEEDING 12 
MONTHS FROM THE DATE OF THIS TENDER 
(SAY : YES OR NO) 

 

5 WHETHER FIRM IS OWNED BY SC/ST 
ENTERPRENEURS (SAY YES OR NO) IF YES, 
PLEASE UPLOAD SC/ST CERTIFICATE 

 

 

 
---------------------------------------------------------------------- 
SEAL, SIGNATURE & NAME OF THE TENDERER 

 

 

Note to Bidder:   

1. It is mandatory for all the bidders to provide above data, in case bidder is non MSE, please 
mention “N.A”.   

2. If no information given by bidder, it will be presumed that you are non MSE and later on any 
MSE preferences will not be entertained. 

 

 

                  



 

 
 

ANNEXURE - V  
  

PARTICULARS & DECLARATION OF TENDERER  
  
Please furnish the following details    
Sl.No  Description  Details  
1.0  Name of the Bidder    

  
2.1  Address – Office    

  
  

2.2  Address – Factory    
  
  
  

3.1  Telephone No – Office    
  

3.2  Telephone No – Factory    
  

4.1  Fax No – Office    
4.2  Fax No – Factory    
5.0  E-mail ID    
6.0  Tax Registration Particulars  

(State-Central Sales/VAT/Service Tax)  
  
  

6.1  State Sales Tax/VAT  
(copies to be furnished/uploaded)  

  

6.2  Central Sales Tax  
(copies to be furnished/uploaded)  

  

6.3  Service Tax  
(copies to be furnished/uploaded)  

  

6.4  Sales Tax Exemption Status                         YES/NO  
7.0  Whether offer submitted considering 

VAT set off applicability (The Invoice 
raised shall be Tax Invoice) for the  
subject Tender  

  

8.0  Remarks if any    
   

 
--------------------------------------------------------------------  
SEAL, SIGNATURE & NAME OF THE TENDEREr 



 

ANNEXURE – VI 
     (to be submitted along with unpriced bid) 
 

ORGANISATION DATA TO BE SUBMITTED BY BIDDER WITH TENDER 
 

TO BE FILLED BY BIDDERS 
1 NAME OF ORGANISATION 

 
 

2 OFFICE ADDRESS 
 
 
 

 

3 CONTACT PERSON 
 
 

 

4 TELEPHONE  & CELL PHONE NUMBER 
(OFFICE & FACTORY) 
 
 

 

5 FAX NUMBERS 
 
 

 

6 E-MAIL ADDRESS 
 

 

7 PAN NO  
8 TIN NUMBER 

 
 

9 Tax Registration particulars                         
(State –Central Sales/ VAT/Service Tax) 

 

 a) State Sales Tax /VAT                                     
   (Copies to be furnished / uploaded) 
 

 

 b)Central Sales Tax                                          
 (Copies to be furnished / uploaded) 
 

. 
 

 c) Entity Status for Service Tax                     
     (Copies to be furnished / uploaded) 
     (Viz., Prop / partner / Ltd) 
 

 

 
 
 
  
--------------------------------------------------- 
SEAL, SIGNATURE & NAME OF THE TENDERER 

DATE  :  

PLACE : 

       



 

  
 
  Annexure -VII  

  
(to be submitted along with unpriced bid)  

  
  

  
DECLARATION FOR PAN DETAILS  

  
                     
Sr Procurement Manager              Date:  
North Central Zone-Retail,  
Hindustan Petroleum Corporation Limited,  
Lucknow,  
  
  
Dear Sir,  
  
We, _______________________________, hereby declare/ clarify that “PAN is ----------------------  
  
Falling under Jurisdiction of ----------------------------------------------------------. It is hereby declared that the  
 
said PAN is correctly stated  as per Sec. 139A(5)”  
.  
  
Yours truly,  
  
  
(Bidder’s sign & stamp)  
  
  
Name of Signatory: _____________________________  
  
Position in company: _____________________________  
  
Mobile Number(s): _____________________________  
  
 
 
 
 
 



 

Annexure VIII 

 

DECLARATION OF UNDERSTANDING OF TENDER TERMS 

 

 

I/We confirm that I/We have understood the scope of work, terms & conditions and applicable tax service 
given in the tender completely and   would be able to execute the entire work as per the rates quoted by 
us. 

I / We confirm that the offers have been provided for all the items/categories of service/job requirement. 

 

 

  

 

 

Name and Signature of the Tenderer 
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Tender attachment 2
Sl.No. Description HPCL File HPCL Value Supporting

Doc. Req'd

1 GTC GTC WORK CONTRACTS.pdf - No

2 Construction Safety guideline Constuction Safety
annexure.PDF

- No

3 BG format for EMD BG FOR EMD.pdf - No

4 E mandate format E mandate format.pdf - No

5 Clarification in item dec Clarification in Item
Description.pdf

- No

6 GST Clause GST Clause in Tenders .pdf - No

7 Tech spec, drawings and approved make Technical Specifications for Civil
SOR.pdf

- No

8 Terms of Civil SOR Tender Terms of Meerut Civil SOR
Tender.pdf

- No




 



 







 

 


 



             

            



 



 

                   

 
               



 

                  



  
            

         



    



        


            
            




 



 

  









 




            
 



               





 




 


  



 

 
     
           









   
      
            


     



       
       
 
            





 



  




 


 


 


             
       



                

 
         


    






 



           
 


 

 





                  















  



               
     



 

           





               

   

                
       



            




 



     



              

 










         












 



 




               
             

   






 
        

          



  




















  











   





  



   








 






  









 
          
         





 



 






         










               




   



 

 


 
    







 



  





         







 


 

 




 



          

             




 


                  
 


         





  




 














 








                  


            

   







               
  
          







                      


                


              


          





   
 

 

        
               

              
         




 



 







 




                    
      


         

























 









 







  


    




 









 










 

                 



  

         







  






 

          

             
 



 


           




    
 
           
 

  
 
 


 




 



  




 
 




 

 
 



  
   


                    


                




 





 



 
  


        






 

         
              


                











 






             
      

  
   
                
           



    


        
 










 
 



                  
    




 


             

 
                  
                   
             







 






 










          



 





 


 
        
 
 


                 

  






 

 






       








               
              
           










 




 





    
               




 




















  







         
      





    




   







 



 
















        
        
   
  
        




                     











 
              























           
















                  
              
        

                       




 


 






 





 

 
                 

                



                    
             
 




 


                  




 





 













               




    



 

 

  


 



 
            







     
 





 
               





 
              










 



 
 


 





               





                
            





 

      





             
        




             




             

            
                






 

           

                 




 



 








 



 









 



           



 


















 
 







      




 











 




 

    


    















 



 






 







            





 




   









 



 

 




                   


 









 

 



 




 

               
               



 

               








         

 




 



 

           
    



 

  
            








  



    
 



 
      







          

 



 



                    
       






 




 





    
 








 





 



 




 



 



               




 
         


 
             

             
            







      






  


           


 





   




  










 





 




       
         
         



 



            










 

                  
          




              















       
            



 





 



 



               






 
             



       
       








                  

                



   






  



 





              










       









  




 



         
 





 

                 

 
    


   





                






 















 



             







 



 




            

     
      



 

  


     


            
        



  





 


   
 


           

 

             

  
     
             




 









 






 









 




 





 











 



 



 


















    






 
           






                   







 



 






                        
    












   











 




 

   
 






                  
  



 
              

 


 








 



 
     
 

        






 


 
            
              


            






 


       



 

             
           

             
 
            



 

 

 



   




 
              

             

             
          

  




 



 




   



 





 

  
  




    



  










              






                    





 



 



     

 
        





      
            
 











 



         






 

  



 







ANNEXURE- SAFETY PROVISIONS 

 

 

PROVISIONS FOR SAFETY IN CONSTRUCTION  

 

(A) PERSONNEL PROTECTIVE EQUIPMENT (PPE): To be used as per the job 

requirement.      

(i) Safety Helmets     

(ii) Safety Shoes     

(iii) Safety Belts with life line     

(iv) Goggles     

(v) Face Protection     

(vi) Breathing Apparatus  

 

(B)         SAFETY IN EXCAVATION  
(i) Provision of proper barricading (1 m height) around pit / excavated pits.  

(ii) Provision of reflective sign boards ahead of barricade / material heaps, with 

adequate message such as 'CAUTION - WORK IN PROGRESS'. 

(iii) Proper and adequate shoring for the excavation is to be provided to prevent cave-

in for side of slope >45 Degree     

(iv) Proper and adequate precautions to be taken if the excavation is adjoining to 

heavy structures like building, street and roadways. 

     

(C) SAFETY IN CONFINED SPACE    
(i) Work to be carried out only in presence of a supervisor when worker enters in 

confined space. Only properly trained men with sound health should be deployed 

for such jobs.  

(ii) Medical certificate for such men not more than a month old to be submitted to the 

EIC. 

      

(D) ELECTRICAL SAFETY     
(i) Provision of FIRST AID KIT for electrical shock.     

(ii) Provision of CO2 type fire extinguisher in adequate numbers as per EIC directions. 

(iii ) Provision of minimum 3 nos. of sand buckets with moisture free and dry sand.

 (iv) Contractor to engage electrician (s) having valid electrical license in line with 

      provisions in Indian Electricity Rules and to submit the certified copy of license to 

the EIC.  

 

(E) WORKING AT HEIGHTS     
(i) Take work permission from EIC to take up work at height above 3 m.    

(ii) Provision of suitable platform with all scaffoldings to be made, its construction to 

be as per specification with toe board and railing.    

(iii) The area below working at height should be cordoned.     

(iv) BIS approved quality and good condition safety belts to be used while working at 

heights.     

(v) Ropes used should be in good condition and adequate strength free of defects. 

(vi) Ladder to be placed at secured and levelled surface.     

(vii) Scaffolding to be erected on rigid / firm / levelled surfaces only 

 



(F) GENERAL     
(i) Provision of "No Smoking" notices prominently displayed.    

(ii) Unfinished erected structures to be properly tied up with guy ropes, nuts and bolts 

at critical sections and tightened during heavy winds.     

(iii) Provision of min. 2 nos. of 10 kg DCP type fire extinguishers.  

(iv) Provision of 3 nos. sand buckets duly filled with dry sand.  

(v) Training on safe practices to workmen. 

      

Contractor to watch for overhead or nearby electrical lines before commencement of erection 

and advise HPCL, well in advance, if any corrective action is required. In all circumstances 

the responsibility of workmen and machinery safety, life, health, damages, compensation etc. 

solely shall be of the contractor. HPCL will not be responsible for any accidents, incidents 

etc. and subsequent damages, compensation, legality etc. Contractor shall indemnify HPCL 

of any such thing.   

 

ALL ABOVE IS TO BE ENSURED AND PROVIDED, AS APPLICABLE, BY THE 

CONTRACTOR DURING ALL SORTS OF CONSTRUCTION. NO EXTRA COST 

SHALL BE PAID TOWARDS COMPLIANCE OF ABOVE SAFETY POINTS  

 

Other Terms and Conditions are as per attachments. 

 

NOTE : PLEASE PROVIDE THE REQUIRED DETAILS IN ENCLOSED FORMAT 

DULY CERTIFED BY YOUR BANK FOR MAKING THE E-PAYMENT. IN CASE 

YOU HAVE ALREADY PROVIDED THE DETAILS PLEASE IGNORE THIS NOTE. 








   
 

















 
    
                    
           




          

              




 

 

 
  



 











              
 









 



 
  


                  

                 




   







               

 









                 















    

  



   

  







Annexure X 

E – Mandate Format 

(To be submitted on Letter Head by Vendor) 

Hindustan Petroleum Corporation Limited, 

Lucknow. 

 

Dear Sirs, 

The following is a confirmation / updation of my bank account details and I hereby affirm my / our choice to opt for payment of 

amounts due to me under various contracts through electronic mode. I understand that Hindustan Petroleum Corporation Limited also 

reserves the right to send the payments due to me by a cheque / Demand Draft / electronic mode or through a banker. 

A. Supplier / Contractor Details 

1. Supplier / Contractor Name (As per bank records) 
 

2. Supplier / Contractor Code  

3. Address  (Including Pin Code)   

4. Controlling Office Name / SBU : HPCL – NORTH CENTRAL ZONE (LUCKNOW) 

5. PAN  

6. E – mail ID 
 

7. Contact Telephone Number  

B. Particulars of Bank Account 

1. Bank Name 
 

2. Branch Name / Branch Code 
 

3. Branch Address (Including Pin code) 
 

4. 
9 Digit MICR No. of Bank and Branch  

As appearing on the cheque 

 

5. Account Type (Saving / Cash credit / Current)  

6. Account Number (as appearing on cheque book)  

7. IFSC Code of the Branch (For RTGS)  

8. IFSC Code of the Branch (For NEFT) 
 

 

 I hereby confirm that the particulars given above are correct and complete and also undertake to promptly advise any changes to the 

above details to HPCL. If the transaction is delayed or not effected for reasons of incomplete or incorrect information or banking 

delays, I shall not hold Hindustan Petroleum Corporation Limited responsible. I also agree for printing of the bank details on the cheque 

or DD if the payment is effected by cheque / DD. 

        

___________________________________ 

       Name (in Capitals) of Supplier / Contractor 

  

        Authorised Signatory 

Official Rubber Stamp 

Date:         

Note:  1. Bank details to be confirmed by the bankers. Such confirmation shall be duly signed & stamped by the bankers. 

 2. Please enclose cancelled / photocopy of a cheque and a self attested copy of PAN card. 



Clarification in Item Description 
 

 

1. 49RU000325 : INSTLN. OF DUAL/2T MIX PUMPS  - Installation of DUAL pumps on pedestal 
including providing & fixing foundation bolt of 12mm dia & connecting suctionpipe, electrical, 
earthing connections to the pump. Clarification: This is applicable for 2T MIX PUMPS only. 
 

2. 49RU000102: PDR.COAT.AL GLZ. FIXED-10MM - ALUMINIUM GLAZED  DOOR WITH 10MM 
GLASS: Providing and fixing  Aluminium  glazed door/ fixed glazing With Powder Coated aluminum 
section of approved colour having coating thickness of minimum 50 micron & minimum wall 
thickness of not less than 2 mm with extruded built up section of approved make and weight ratio 
joints mitred ad joint with heavy duty aluminium pressure die cast cleats with fins to match the 
section of frames conforming to approved section and shutter conforming to approved sections and 
glazed with 12 mm thick glass fixed to shutter with AL snap beading and neoprene /PVC gaskets/CP 
brass/Stainless steel screws and fixed to the wall with requisite rawl plugs and screw or with fixing 
clips or with expansion hold fasteners  incldg. required filling up of gaps at junctions,top ,bottom 
,sides with PVC/Neoprene felt/Polysulphide sealant/silicon sealant all complete as per advise. Size 
/ Section of Doors & fixed glazing with  frames at top & bottom and at two ends of JINDAL or 
equivalent  approved make with section no. 20066 of size 101.6 X 44.45 X 3 with weight of 2.415 
Kg/M.   Stainless Steel handle of 450mm height  with locking arrangement to be provided for main 
door. The glass should be single piece only. All glass edges shall be grinded and polished smooth as 
per instructions. The floor spring strut shall be fixed and accommodated in Aluminium section 
groove. In case of non-availability, approved equivalent make for Al sections is JINDAL. Approval of 
Engg.-In-Charge shall be taken before using equivalent sections matching next higher dimensions 
and weight per running metre without extra cost. Clarification : Glass thickness should be 10 mm. 
 

3. 49RU000031: BRICK MASONRY SUBSTRUCTURE- BRICK MASONRY WORKS :Providing and 
constructing following brick masonry in CM 1:5 using first quality bricks of Class designation 35 
(35 KG / SQCM minimum) and conforming to IS-1077-1986 including providing all openings and 
projections , raking the joints to 1 cm deep, scaffolding, soaking of bricks in water prior to use and 
curing etc complete as per specifications. Clarification : The minimum compressive strength of 
the brick should be  75 kg/sqcm.  

 
4. 49RU000032: BRICK MASONRY SUPERSTRUCTURE - BRICK MASONRY WORKS :Providing and 

constructing following brick masonry in CM 1:5 using first quality bricks of Class designation 35 
(35 KG / SQCM minimum) and conforming to IS-1077-1986 including providing all openings and 
projections , raking the joints to 1 cm deep, scaffolding, soaking of bricks in water prior to use and 
curing etc complete as per specifications  but for superstructure above Plinth level  including 
scaffolding. Clarification : The minimum compressive strength of the brick should be  75 
kg/sqcm.  
 

5. 49RU000042: BRICK PITCHING- Providing & laying brick pitching with bricks having minimum 
crushing strength 35 Kg/Cm2 . Bricks shall be laid on flat as per the instruction on 12mm thick 
cement mortar 1:6 bedding joints to be filled with 1:3 cement mortar job includes raking the joints 
to 1 cm deep,  soaking of bricks prior to use and curing etc complete as per specifications. 
Clarification : The minimum crushing strength of the brick should be  75 kg/sqcm.  
 

6. 49RU000372: HEAVYDUTY BRASS CROCODILE CLIP- Supply and fixing of Heavy Duty HPCL 
approved Brass Crocodile clips at the end of each cable termination for connecting to the tank 
lorry during unloading.  Clarification : This also include supply of 6 mtrs of Braded wire (12.5mm 
X 2mm), the heavy duty brass clips  should be at the end of each Braded wire terminal. 

 



 

 

Draft GST Clause          

As per the current model GST laws in public domain, Post GST implementation (currently 
expected to be rolled out from 1st July 2017), applicable GST rates will replace the currently 
applicable output taxes on the goods / services to be provided against the continuing 
purchase orders. The output taxes that will be replaced by GST (CGST / SGST / IGST as 
applicable) include Excise Duty, Service Tax, VAT, CST, Octroi / Cess / Entry Tax etc. This 
will be dealt under statutory variation clause no. xxx in the General Terms & Conditions of 
the Tender allowing variation in the rates of the output taxes quoted and any new tax 
enacted after the date of opening of tender. 

Similarly, the Excise Duty, Service Tax, VAT, and CST applicable to the inputs / raw 
materials to the vendor on their purchases will also be replaced by applicable GST rates. 
Under GST laws, there will be complete pass through of all components of GST right from 
manufacture stage to the point of last mile sale.  

Under the current Indirect Tax regime, while credit against output taxes is available to the 
vendor on their input taxes with respect to Excise Duty, Service Tax, and VAT, there is no 
credit available in case of the following stranded tax elements:  

1. CST on inter-state purchases 
2. Octroi / Cess / Entry Tax on entry of goods from one local area to another local area 

in a State/inter-state. 
3. Service Tax incurred by a Trader (not being a manufacturer)  
4. Excise duty merged into the price in case of purchase from Traders  

It is expected that vendors will consider their net cost after all tax credits under the current 
indirect tax regime before quoting their price against the tender to become competitive. 
Post GST, vendor will get cost reduction on  the above stranded tax elements, thereby 
arising the need to adjust the PO basic rate with respect to the above tax components 
embedded in vendor’s quote. 

To enable smooth handling of the change orders that will be required to be processed post 
GST implementation, it is essential that vendors indicate their stranded input tax elements 
as mentioned above which are embedded in their price. 

Towards the above objective, the tax details will be provided in the following format: 

   Supply Works 
contracts 

A BASIC COST (EXCLUDING STRANDED TAXES) NET OF 
INPUT TAXES XXX XXX 

    

B TOTAL INPUT STRANDED TAXES AS % OF BASIC COST  
(on A)  

  



 

Bids received without the above details are liable for rejection. 

In case the stranded taxes on inputs (B) is given as nil, a separate declaration as given 
below should be submitted by vendor along with unpriced bids.  

Post GST implementation,  

1. Change orders will be processed to revise the PO rate to (A) above with applicable 
GST rates (CGST, SGST or IGST as applicable) as output tax. 

2. The seller of goods / service provider shall comply with all the provisions of the GST 
Act / Rules / requirements like providing of tax invoices, payment of taxes to the 
authorities within the due dates, filing of returns within the due dates etc to enable 
HPCL to take credit of eligible GST amounts. In case, HPCL is not able to take credit 
due to any fault / negligence of the seller of goods / service provider, the same shall 
be recovered from the subsequent amounts payable to the seller of goods / service 
provider. 
 

3. HPCL reserve the right to obtain from vendor a Certificate from the Auditor / Statutory 
Auditor of the vendor on elements of Input Taxes which are included in the base price 
quoted by the vendor.  
 

4. HPCL reserve its right to continue/re-negotiate/foreclose the contract as it deems 
fit after ascertaining the impact on GST implementation.  
 
 
 
 
 
 
 
 
 
 
 

 
*  This will include CST, Entry Tax, Service Tax, Octroi 

etc where the vendor is not eligible for any credit / 
set off. 

  

C BASIC PRICE  (A + B) XXX xxx 

 Output Taxes   
 i. Excise Duty % (on C)   

 ii. Service Tax %  
 

 
iii. VAT/CST  % (on C + Ci)   

 iv. Entry Tax / Octroi / LBT etc. % (on C+Ci+Ciii)   
D v. Total output Taxes % (i+ii+iii+iv+v)   
E TOTAL PRICE (C + D) XXX XXX 



 
 
 
 

Declaration ( On Vendor Letterhead) 
 
 
To 
Hindustan Petroleum Corporation Limited. 
North Central Zone. 
 
 
This is to confirm that our manufacturing location/s does not fall under octroi/entry tax 
limits and hence basic cost quoted by us does not include octroi/entry tax.  
 
We confirm that we have not purchased any raw material/inputs on CST basis for which tax 
credit is not available under present tax laws. 
 
We also confirm that we have not purchased any raw material/inputs/services from trader 
and incurred any taxes on which tax credit is not available under present tax laws.  
 
In view of above we confirm that there are no stranded taxes in the basic cost quoted by us 
and hence rates given as NIL [in row B] in the above table.  
 
 
Signature        : 
 
Date                : 
 
Name              : 
 
Vendor Name:  
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IINNDDEEXX  

  

  
 LIST OF  INDIAN STANDARDS      PAGE NO : 1-16 
 
PART - I – MATERIALS       PAGE NO : 17-74 
 
PART - II – WORKMANSHIP      PAGE NO : 75 - 156 
 
PART - III – TESTING OF MATERIALS     PAGE NO: 157-161 
 
PART - IV – SPECIFICATIONS- ELECTRICAL     PAGE NO: 162-198  
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LIST OF INDIAN STANDARDS 
   

 
1.0 EARTH WORKS  

S. 
No. 

IS No. Subject 

1 IS 1200 (Pt 1)  Method of measurement of earth work 

2 IS 1200 (Pt-27) Method of measurement of earth work (by Mechanical Appliances ) 

3 IS 4081  Safety code for Blasting and related drilling operation 

4 IS 6313 (pt-II)  Anti Termite measures in buildings (pre -constructional) 

5 IS 6313(pt.-III) Anti Termite Measures in Buildings for existing buildings 

 

 
MORTARS 

 
S. No. IS No. Subject 

1 IS 383 
Specification for coarse and fine aggregate from natural source for 
concrete 

2 IS 455 Specification for Portland slag cement. 

3 IS 460 (Part I) Specification for test sieves: wire cloth test sieves. 

4 IS 1269 Specification for 53 grade ordinary Portland cement 

5 IS 1344  Specification for calcined clay Pozzolana. 

6 IS 1489  Specification for Portland pozzolana cement 

7 IS 1542  Specification for sand for plaster 

9 IS 2116 Specification for sand for masonry mortar. 

10 IS 2250 Code of practice for preparation and use of masonryMortar. 

11 IS 2386 (Pt-I)  Method of test for aggregate for concrete (Particle size and shape) 

12 IS 2386 (Pt-II) -Do- Estimation of deleterious materials and organic impurities. 

13 IS 2386 (Pt-III) -Do- Specific gravity, density, voids, absorption and bulking. 

14 IS 3025  Method of sampling and test for water 

15 IS 3406  Specification for masonry cement. 

16 IS 3812 (Part I)  
Specification for flyash for use as pozzolana in cement mortar and 
concrete 

17 IS 3812 (Part II)  
Specification for flyash for use as admixture in cement martar and 
concrete 

18 IS 8041  Rapid hardening Portland cement. 

19 IS 8042  Specification for white cement 

20 IS 8112  Specification for 43 grade ordinary Portland cement  
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CONCRETE WORKS 

S. No. IS No. Subject 

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

2 IS 456 Plain and reinforced concrete - Code of practice 

3 IS 516 Method of test for strength of concrete 

4 IS 1199  Method of sampling and analysis of concrete 

5 IS 1200(Part II) 
Method of measurement of building and civil engineering work 
(concretework) 

6 IS 1322 Specification for bitumen felt for water proofing and damp proofing. 

7 IS 1791 General requirements for batch type conrete mixers 

8 IS 2386  Method of test for aggregates for concrete 

  (a) Part I Particle size and shape 

  (b) Part II  Estimation of deleterious materials and organic impurities 

  (c) Part III  Specific gravity, density, voids absorption and bulking. 

  (d) Part IV  Mechanical properties. 

  (e) Part V  Soundness 

9 IS 2505  General requirements for concrete vibrators - immersion type. 

10 IS 2506 
General requirements for concrete vibrators - screed board concrete 
vibrators 

11 IS 2645 
Specification for integral water proofing compounds for cement mortar 
and concrete 

12 IS 3068 
Specification for broken brick (burnt clay) coarse aggregate for use in 
concrete. 

13 IS 3812  
Specification for flyash for use as pozzolana and admixture in cement 
mortar and concrete. 

14 IS 4656 Specification for form vibrators for concrete. 

15 IS 7861(Part-I) 
Code of practice for extreme weather concreting (Part-I) recommended 
practice for hot weather concreting. 

16 IS 7861(Part–II) Code of practice for extreme weather concreting (Part-II) recommended. 

17 IS 9103  Specification for concrete admixtures 

 
RCC WORKS 

 
S. No IS Code Subject 

1 IS 226 Structural Steel 

2 IS 432 (Part I)  
Specification for mild steel and medium tensile steel bars and hard 
drawn steel wire for concrete reinforcement part-I mild steel and medium 
tensile steel bars. 
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3 IS 432 (Part II)  
Specification for mild steel and medium tensile steel bars and hard 
drawn steel wire for concrete reinforcement – Part-II hard drawn steel 
wire. 

4 IS 456  Code of Practices for plain and Reinforced concrete. 

5 IS 516 Method of test for strength of concrete. 

6 IS 1199  Method of sampling and analysis of concrete. 

7 IS 1200 (Part II) 
Method of measurement of building and civil engineering work – 
concrete work 

 
IS 1200 (Part V)  

Method of measurement of building and civil engineering work – 
concrete work (Part 5- Form work) 

8 IS 1566  Specification for hard drawn steel wire fabric for concrete requirement. 

9 IS 1343 Code of Practice for Prestressed Concrete 

10 IS 1608 Method for tensile testing of steel products 

11 IS 1786 
Specification for high strength deformed steel and wires for concrete 
reinforcement. 

12 IS 1791 Specification for batch type concrete mixes 

13 IS 2502 
Code of practice for bending and fixing of bars for concrete 
reinforcement. 

14 IS 2751  
Recommended practice for welding of mild steel plain and deformed bars 
for reinforced construction. 

15 IS 4925  Batch plants specification for concrete batching and mixing plant 

16 IS 4926 Ready – Mixed Concrete 

17 IS 6523 Specification for precast reinforced concrete door, window frames 

18 IS 10262  Recommended guidelines for concrete mix design 

19 IS 13311(Part I) 
Indian standard for non-destructive testing of concrete. Method of test for 
ultrasonic pulse velocity 

20 IS 13311(Part II) 
Indian standard for non-destructive testing of concrete. Method of testing 
by rebound hammer.  

 
 
BRICK MASONRY  

S. No. IS No. Subject 

1 IS 712  Specification for building limes. 

2 IS 1077  Common burnt clay building bricks. 

3 IS 1200 (Part 3)  Method of measurements of brick works 

4 IS 2212  Code of practice for brick work. (1st Revision) 

5 IS 2222  Specification for burnt clay perforated building bricks. 

6 IS 2849  
Specification for non load bearing gypsum partition blocks, (Solid and 
hollow types) 
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7 IS 3495  Method of test for burnt clay building bricks. 

8 IS 3812  Specification for fly ash for use as pozzolana and admixture. 

9 IS 4139 Specification of calcium silicate bricks 

10 IS4885  Specification for sewer brick 

11 IS 5454  Methods of sampling of clay building bricks. 

12 IS 12894 Pulverized fuel ash lime bricks specification, 

13 IS13757  Specification of burnt clay fly ash bricks. 

   

 
STONE MASONRY 

 
S. No. IS No. Subject 

1 IS 1121 
Methods of determination of properties and strengths of natural building 
stones (Part-I compressive strength). 

2 IS 1122 Methods for determination of specific gravity of natural building stone 

3 IS 1123 Methods of identification of natural building stones. 

4 IS 1124  
Methods of test of determination of water absorption, apparent, specific 
gravity and porposity of natural building stones. 

5 IS 1128  Specification for Lime stone (Slab & Tiles). 

6 IS 1200 (Pt. IV) 
Methods of measurements of building and Civil engineering works stone 
Masonry. 

7 IS 1197 (Pt. I) Code of practice for construction of rubble stone masonry 

8 IS 1597 (Pt. II) Code of practice for construction of ashlar stone masonry 

9 IS 3620 Specification for latrite stone block for masonry 

10 IS 3622  Sand stone (Slab & Tiles) 

  
GRANITE /MARBLE WORK 

S. No. IS No. Subject 

1 IS 1122 
Method of test for determination of true specific gravity of natural building 
stones. 

2 IS 1124 
Method of test for determination of water absorption, apparent specific 
gravity and porosity of natural building stones. 

3 IS 1130  Marble (blocks, slabs and tiles). 

4 IS 3316 Specifications for structural granite 

5 IS 14223 (Part 1)  Polished Building Stones (Part-1) Granite 

   

 
WOOD WORK ,DOOR & FITTINGS 

S. No. IS No. Subject 

      

1 IS 204 (Part Specification for tower bolts (ferrous bolt) 
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I)  

2 
IS 204 (Part 
II)  

Specification for tower bolts (non ferrous metals) 

3 IS 205  Specification for non ferrous metal butt hinges 

4 IS 208  Specification for door handles 

5 IS 281  Specification for mild steel door bolts for use with pad locks 

6 IS 303  Specification for plywood for general purposes 

7 IS 362 Specification for parliament hinges 

8 IS 710  Specifications for Marine Plywood 

9 IS 723  Specification for steel counter sunk head wire nails. 

10 IS 729  Specification for drawer lock, cup board lock and box locks 

11 IS 852  Specification for animal glue for general wood work purpose 

12 
IS 1003 
(Part I)  

Specification for timber panelled and glazed shutter Part I (door shutters) 

13 
IS 1003 
(Part II)  

Specification for timber panelled and glazed shutter Part II (window and 
ventilator shutter) 

14 
IS 1200 Part 
XIV  

Method of measurement of building and civil engg work glazing. 

15 
IS 1200 Part 
XII  

Wood work and joinery 

16 IS 1328  Specification for veneered decorative plywood 

17 IS 1341  Specification for steel butt hinges 

18 IS 1566  Specification for hard drawn steel wire fabric 

19 IS 1659  Specification for block boards 

20 IS 1823 Specification for floor door stopper 

21 IS 1868  Specification for anodic coating on aluminium and its alloy 

22 IS 2095  Specification for gypsum plaster board 

23 IS 2096  Specification for asbestos cement flat sheet. 

24 
IS 2202 (Pt 
I)  

Specification for wooden flush door shutter, solid core type (plywood face panels 
) 

25 
IS 2202 
(Part II ) -do-  

(Particle boards and hard board face panels) 

26 IS 2209  Specification for mortice lock (Vertical Type ) 

27 IS 2547 Specification for gypsum plaster 

28 IS 2681  Specification for non-ferrous metal sliding door bolts use with pad locks 

29 IS 3087  Specification for wood particle boards (Medium density) for general purpose. 

30 IS 3097  Specification for veneered particle board 
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31 IS 3564  Specification for door closer (hydraulically regulated) 

32 IS 3818  Specification for continuous (Piano) hinges 

33 IS 3847  Specification for mortice night latch 

34 IS 4948  Specification for welded steel wire fabric for general use 

35 IS 4992  Specification for rebated mortice lock 

36 IS 5509  Specification for Fire Retardant Plywood 

37 IS 5930  Specification for mortice latch 

38 IS 6607  Specification for rebated mortice lock (Vertical type) 

39 IS 6760  Specification for sloted counter sunk head wood screws. 

40 IS 7196  Specification for hold fast 

41 IS 7534  Specification for sliding locking bolts for use with pad lock 

42 IS 12406  Specification for medium density fibre board 

43 IS 12817  Specification for stainless steel Butt Hinges 

44 IS 12823  Specification for wood products –Prelaminated particle Boards 

45 IS 14616  Specifications for laminated veneer lumber 

46 IS 14842  Specification for coir veneer board for general purposes 

47 IS 14856  Specification for glass fibre reinforced plastic (FRP) panel type door 

48 IS 14900  Specifications for transparent float glass 

  
STEEL WORK 

S. No. IS No. Subject 

1 IS 63  Whiting for paints and putty 

2 IS 198  Varnish gold size 

3 IS 228  Structural steel (Standard quality) 

4 IS 277 Specification for galvanized steel sheets (Plain and corrugated) 

5 IS 800  Code of practice for use of structural steel in general in steel construction 

6 IS 806  Code of practice for use of steel Tubes in general building construction 

7 IS 808  Dimensions for Hot rolled steel beams, columns, channel and angle sections 

8 IS 812  Glossary of terms relating to welding and cutting metals 

9 IS 814  
Covered electrodes for manual metal arc welding of carbon and carbon 
manganese steel 

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

11 IS 822  Code of procedure for inspection of welds 

12 IS 823  Manual for metal arc welding in mild steel 
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13 IS 1038 Steel doors, windows and ventilators 

14 IS 1081  
Code of practice for fixing and glazing of metal (Steel and aluminium) doors, 
windows and ventilators 

15 IS 1161  Steel tubes for structural purposes 

16 IS 1182  
Recommended practice for radiographic examination of fusion welded butt joints 
in steel plates 

17 
IS 1200- (Pt. 
VIII)  

Method of measurements of steel work and iron works 

18 
IS 1363 Part 
I  

Haxagon head bolts, screws, and nuts of product grade C (Hexagon Head bolt) 

19 
IS 1363 Part 
II  

Haxagon Head Bolts, screws and nuts of product Grade ‘C’ 

20 
IS 1363 
Part-III  

Haxagan Head Bolts, screws and Nuts of product grade ‘C’ 

21 IS 1367  Technical supply conditions for threaded steel fasteners 

22 IS 1599  Method for bend test 

23 IS 1608  Metallic materials – Tensile Testing at Ambient Temperature. 

24 IS 1821  Dimensions for clearance holes for bolts and screws 

25 IS 1852  Rolling and cutting tolerance for hot rolled steel products 

26 IS 1894  Method for tensile testing of steel tubes 

27 IS 1977  Structural steel (ordinary quality) 

28 IS 2062  Hot Rolled low, medium and high tensile structural steel 

29 IS 2074  Ready mixed paint, air drying redoxide zinc chrome priming 

30 IS 4351  Specification for steel door frames 

31 IS 4711  Methods for sampling of steel pipes, tube and fittings. 

32 IS 4736  Hot – dip zinc coating on mild steel tubes 

33 IS 4923  Hollow Steel Sections for Structural Use - Specification 

34 IS 6248  Metal rolling shutters and rolling grills 

35 IS 7452  Specification for hot rolled steel sections for doors, windows and ventilators. 

   

 
FLOORING 

 

   
S. No. IS No. Subject 

1 IS 455  Specification for portland slag cement 

2 IS 702  Specification for industrial bitumen 

3 IS 1124  
Method of test for determination of water absortion, apparent specific gravity and 
porosity of natural building stones 

4 IS 1130  Specification for marble (blocks, slabs and tiles) 
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5 IS 1141  Code of practice for Seasoning of timber 

 
IS 1200-
(Part XI )  

Method of measurement of Building and Civil Engineering work (Part 11) paving, 
floor finishes, dado and skirting 

 
IS 1237- 
Edition 2.3  

Specification for cement concrete flooring tiles 

6 IS 1322  Specification for bitumen felts for water proofing and dampproofing 

7 IS 1443  Code of practice for laying and finishing of cement concrete flooring tiles 

8 
IS 1489 
(Part-I)  

Specification for portland pozzolana cement (Part-I) flyash based 

 
IS 1489-
(Part II)  

Specification for Portland pozzolana cement (Part II) calcined clay based 

9 IS 1580  Specification for bituminous compounds for water proofing and caulking purpose 

10 IS 2114  Code of practice for laying in-situ terrazzo floor finish 

11 IS 2571  Code of practice for laying in-situ cement concrete flooring 

12 IS 3622  Specification for sand stone (Slab & Tiles) 

13 IS 3670  IS 3670 Code of practice for construction of timber floors 

14 IS 4457  IS 4457 Acid and/or alkali Resistant tiles. 

15 IS 5318  Code of practice for laying of hard wood parquet and wood block floors 

16 IS 5766  Code of practice for laying of burnt clay brick floor 

17 IS 8041  Specification for rapid hardening portland cement 

18 IS 8042  Specification for white portland cement 

19 IS 8112  Specification for 43 grade ordinary portland cement 

20 IS 12330  Specification for sulphate resisting portland cement. 

21 
IS: 13630 
(Part-1 to 
15)  

Methods of Testing of ceramic tiles 

22 IS 13712  Specification for ceramic tiles; definition, classification characteristic and marking 

23 IS 15622  Specification for pressed ceramic tile 

   

 
ROOFING 

 
S. No. IS No. Subject 

1 IS 73  Specification for paving Bitumen 

2 IS 277  Galvanised steel sheets (plain and corrugated) 

3 IS 651  Glazed stoneware pipes and fittings 

4 IS 702  Specification for industrial bitumen 
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5 IS 1199  Methods of sampling and analysis of concrete 

6 
IS 1200 
(PT.IX)  

Method of measurements of building and civil engineering works: Part – 9 Roof 
covering ( including cladding) 

7 
IS 1200 
(PTX)  

Method of measurements of building and civil engineering works:Part -10 ceiling 
and lining 

8 IS 1230  Cast iron rain water pipes and fitting 

9 
IS 1367 (PT 
-13)  

Technical supply conditions for threaded steel fasteners pt.13 hot dip galvanized 
coating on threaded fasteners 

10 
IS 2095 (PT-
1)  

Gypsum plaster boards (Pt.1) plain Gypsum plaster boards 

11 IS 2115 Code of practice for flat roof finish: mud phuska 

12 IS 2633  Method of testing uniformity of coating on zinc coated articles 

13 IS 2645  
Specification for integral water proofing compounds for cement mortar and 
concrete 

14 
IS 3007 
(PT.1)  

Code of practice for laying of asbestos cement sheets: part- 1 corrugated sheets 

15 
IS 3007 
(PT.2)  

Code of practice for laying of asbestos cement sheets part- 2 semicorrugated 
sheets 

16 IS 3384  Specification for bitumen primer for water proofing and damp proofing 

17 IS 13592  
Unplasticised polyvinyl chloride (UPVC) pipes for soil and Waste discharge 
system for inside and outside building. 

18 IS 14753  Specifications for polymethyl Methacrylate (PMMA) (Arylic) sheets 

19 IS 14862  Fibre cement flat sheets – specifications 

  
PAINTING AND FINISHING 

S. No. IS No. Subject 

1 IS 133  Enamel, Interior (a) Under Coating (b) Finishing 

2 IS 217  Specification for Cut Back Bitumen 

3 IS 290  Coal Tar Black Paint 

4 IS 427  Distemper, Dry Colour as Required 

5 IS 428  Distemper, Oil Emulsion, Colour as Required 

6 IS 712  Specification For Building Limes 

7 
IS 1200 (Pt-
XII)  

Method of Measurements of Building and Civil Engineering Works : Part : XII — 
Plastering and Pointing 

8 
IS 1200(Pt-
XIII)  

Method of Measurements of Building and Civil Engineering Works :Part : XIII — 
White Washing, Colour Washing Distempering and Painting of Building 
Surfaces. 

9 
IS 1200 (Pt-
XV)  

Methods of Measurements of Building and Civil Engineering Works : Part : XV — 
Painting, Polishing, Varnishing etc. 

10 IS 2932  Enamel, Synthetic, Exterior (a) Undercoating, (b) Finishing 
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11 IS 2933 Enamel, Exterior (a) Undercoating (b) Finishing 

12 IS 5410  Cement Paint 

13 
IS 5411(Pt-
1)  

Plastic Emulsion : Paint Part I For Interior Use 

14 IS 6278  Code of Practice For White Washing and Colour Washing 

  
DISMANTLING WORKS 

S. No. IS No. Subject 

1 
IS 1200 (Pt 
– XVIII)  

Method of Measurements of Building and Civil Engineering Works (Part –XVIII) 
Demolition and Dismantling 

2 IS 4130  Demolition of Buildings–Code of Safety 

 
ROAD WORK (Including IRC Codes) 

S. No. IS No. Subject 

1 IS 73  Specification for paving bitumen 

2 IS 164  Ready mixed paint for road marking 

3 IS 217  Specification for cut back bitumen 

4 IS 8112  Specification for 43 grade ordinary Portland Cement 

5 IS 278  Specification for galvanized steel barbed wire for fencing 

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

7 IS 460  Specification for test sieves 

8 IS 516  Method of test for strength of concrete 

9 IS 702  Specification for industrial bitumen 

10 IS 712 Specification for building limes 

11 IS 1195  Specification for bitumen mastic for flooring 

12 IS 1199  Methods of sampling and analysis of concrete 

13 IS 1203  Method of testing tar and bituminous material, determination of penetration 

14 IS 1834  Specification for hot applied sealing compound for joint in concrete 

15 IS 1838 (Pt.1)  
Specification for performed fillers for expansion joint in concrete pavements 
and structures(non extruding and resilient type/ bitumen impregnated fibre) 

16 IS 2386 (Pt.I)  Method of test for aggregate for concrete particle size and shape 

 
IS 2386 (Pt. 
II)1963 

Method of test for aggregate for concrete estimation of deleterious materials 
and organic impurities 

 
IS 2386 (Pt.III)  

Method of test for aggregate for concrete specific gravity, density, voids, 
absorption and bulking 

 
IS 2386 (Pt.IV)  Method of test for aggregate for concrete mechanical properties 

17 IS 2720 (Pt.V)  Method of test for soil: Determination of liquid and plastic limit. 
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18 
IS 2720 (Pt. 
VII)  

Methods of test for soils: part VII determination of water content dry density 
relation using light compaction 

19 
IS 2720 (Pt. 
XXVIII) 

Method of test for soil: determination of dry density of soils in place, by sand 
replacement method 

20 IS 3812  Specification for fly ash for use as pozzolana and admixture 

21 IS 5640  
Method of test for determining aggregate impact value of soft coarse 
aggregates 

  
IRC STANDARDS 

S. No. IS No. Subject 

1 IRC 10  
Recommended practice for borrow pits for road embankments constructed by 
manual operation 

2 IRC 29  Specification for bituminous concrete for road pavements 

3 IRC 36  Recommended practice for construction of earth embankments for road works 

4 IRC 60  
Tentative guidelines for the use of lime flyash concrete as pavement base of 
sub base 

5 IRC 88  
Recommended practice for lime flyash stabilized soil base/ sub base in 
pavement  construction 

6 IRC 107  Tentative specification for bitumen mastic wearing courses 

 

  
 
 

SANITARY 
 

S. No. IS No. Subject 

1 IS 771 (Pt.1) 
Specification for glazed fire clay sanitary appliances: Part 1: General 
requirements. 

2 IS 771 (Pt.-2)  
Specification for glazed fire clay sanitary appliances: Part 2: Specific 
requirements of kitchen and laboratory sink. 

3 IS 774  
Flushing cisterns for water closets and urinals (Other than plastic cistern)- 
Specifications. 

4 IS 1703  
Water fittings- copper alloy float valves (horizontal plunger type) -
Specification. 

5 IS 1729  
Cast iron /Ductile Iron Drainage Pipes and pipe fittings for Over ground non-
pressure pipe line Socket and Spigot Series. 

6 IS 1795 Specification for pillar taps for water supply purposes. 

7 IS 2326  
Specification for Automatic Flushing Cisterns for Urinals (Other than plastic 
cisterns) 

8 
IS 2548 (Part-
1)  

Plastic seats and covers for water closets Part 1: Thermo set seats and 
covers - Specifications 

9 
IS 2548 (Part-
2)  

Plastic seats and covers for water closets Part 2: Thermoplastic seats and 
covers.- Specifications 

10 IS 2556  Vitreous sanitary appliances (vitreous china) -Specifications 
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IS 2556 (Part-
1) Part-1:  

General requirements. 

 
IS 2556 (Part-
2) Part-2:  

Specific requirements of wash-down water closets. 

 
IS 2556 (Part-
3) Part-3:  

Specific squatting pans. 

 
IS 2556 (Part-
4) Part-4:  

Specific requirements of wash basins. 

 
IS 2556 (Part-
6) Part-6:  

Specific requirements of Urinals & Partition plates 

 
IS 2556 (Part-
7) Part-7:  

 Specific requirements of accessories for sanitary appliances 

 
IS 2556 (Part -
14) Part-14:  

Specific requirements of integrated squatting pans. 

 
IS 2556 (Part -
15) Part-15: 

Specific requirements of universal water closets. 

11 IS 2963  Specification for Copper alloy waste fittings for wash basins and sinks. 

12 IS 3989  
Specification for centrifugally cast (spun) iron spigot and socket soil, waste 
and ventilating pipes fittings and accessories. 

13 IS 4984  Specification for high density polyethylene pipes for potable water supplies. 

14 IS 4985 Unplasticised P.V.C. pipes for potable water supply – Specifications. 

15 IS 7231  Plastic flushing cisterns for water closets and urinals – Specifications. 

16 IS 13983 Stainless steel sinks for domestic purposes –Specifications. 

   

  
WATER SUPPLY 

S. No. IS No. Subject 

1 IS 554  
Pipe threads where pressure tight joints are required on the threads- 
Dimensions, tolerances and designation. 

2 IS 778  
Specification for copper alloy gate, and check valves for water works 
purposes 

3 IS 779  Water meters (domestic type) –Specification 

4 IS 780  Specification for sluice valves for water works purposes (50 to 300 mm size) 

5 IS 1239  
Steel tubes tubular and other wrought steel fittings, Part 1- Steel tubes- 
Specification 

6 IS 1239  
Specification for mild steel tubes tubular and other wrought steel fittings, Part 
2-Mild street tubular and other wrought steel pipe fittings 
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7 IS 1536  
Centrifugally cast (spun) iron pressure pipes for water gas and sewage-
Specification 

8 IS 9763  
Plastic Bib taps and stop valves (rising spindle) for cold water services 
specifications 

9 IS 15450  PE-AL-PE Pipes for hot and cold water supplies-Specifications 

10 IS 15778  
Chlorinated Polyvinyl Chloride (CPVC) pipes for potable hot and cold water 
distribution supplies-specifications. 

11 IS 15801  
Polypropylene- Random Copolymer Pipes for hot and cold water supplies-
Specifications 

   

  
DRAINAGE WORKS 

S. No. IS No. Subject 

1 IS 458  Pre-cast Concrete Pipes (with and without reinforcement). 

2 IS 651  Specification for Salt Glazed Stoneware Pipes and Fittings. 

3 IS 783  Code of Practice for Laying Concrete Pipes 

4 IS 1726  Specification for Cast Iron Manhole Covers and Frames 

5 IS 1729  
Cast Iron /Ductile Iron Drainage Pipes and Pipe Fittings Socket and Spigot 
Series for Over-ground Non-pressure Pipe Line. 

6 IS 4127  Code of Practice for Laying of Glazed Stone Ware Pipes 

7 IS 12592 Pre-cast Concrete Manhole Covers and Frames – Specifications 

   

 
PILING WORK 

 
S. No. IS No. Subject 

1 
IS-1200 (Part 
23)  

Method of measurement of building and Civil Engineering Works – Piling. 

2 
IS-2911 (Part 
1/Sec. 1) 

Code of practice for Design and Construction of pile foundation. Driven cast-
in-situ piles. 

3 
IS-2911 (Part 
1/Sec. 2)  

Code of practice of Design and Construction of pile foundation. Bored Cast-in-
situ piles. 

4 
IS-2911 (Part 
1/Sec. 3) 

Code of practice for Design and Construction of pile foundation. Driven pre-
cast concrete piles. 

5 
IS-2911 (Part 
1/Sec. 4)  

Code of practice for Design and Construction of pile foundation. Bored pre-
cast concrete piles. 

6 
IS-2911 (Part 
3)  

Code of practice for Design and Construction of pile foundation. Under 
reamed piles. 

7 
IS-2911 (Part 
4)  

Code of practice for design and Construction of pile foundation. Load test on 
piles. 

8 IS-5112  Safety Code for piling and other deep foundations. 

9 IS-6428  Specification for pile frame. 
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10 IS-9716  Guide for lateral dynamic load test on piles. 

  
ALUMINIUM GLAZING WORK 

   
S. No. IS No. Subject 

1 IS 733  
Wrought Aluminium and Aluminium Alloys, Bars, Rods and Sections (For 
General Engineering Purposes) -Specification 

2 IS 737  
Wrought Aluminium and Aluminium alloy sheet and strip for general 
engineering purposes -Specification 

3 IS 1285  
Wrought Aluminium and Aluminium Alloy, Extruded Round Tube and Hollow 
sections (For General Engineering Purposes) - Specification 

4 IS 1868  Anodic coating on Aluminium and its Alloys-Specification 

5 IS 1948  Specification for Aluminium Doors, Windows and Ventilators 

6 IS 3908  Specification for Aluminium equal leg angles 

7 IS 3909  Specification for Aluminium unequal leg angles 

9 IS 5523  Method of testing anodic coating on aluminium and its alloys. 

10 IS 6315  Floor springs (Hydraulically regulated) for heavy doors-Specifications 

11 IS 6477   Dimensions of extruded hollow section and tolerances 

12 IS 12823  Wood products- Pre-laminated particle board –Specifications. 

13 IS 14900  Transparent Float glass- Specifications. 

  
WATER PROOFING 

S. No. IS No. Subject 

1 IS 73  Paving Bitumen Specifications 

2 IS 702  Specifications for Industrial Bitumen 

3 IS 1322  Specifications for Bitumen felts for Water Proofing and Damp Proofing. 

4 IS 2645  Specifications for Integral Cement Water Proofing Compounds 

5 
IS 3370 (Part -
1)  

Code of Practice for Concrete Structures for the Storage of Liquid: Part -1 
General Requirements. 

6 IS 3384  Specifications for Bitumen Primer for Water Proofing and Damp Proofing 

7 IS 7193  Specification for Glass Fibre Bitumen Felts 
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TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONN--CCIIVVIILL  WWOORRKK  
  

TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS--  MMAATTEERRIIAALLSS  

  

GGEENNEERRAALL::  

  

aa..  AAllll  mmaatteerriiaallss  ttoo  bbee  uusseedd  iinn  tthhee  eexxeeccuuttiioonn  ooff  CCiivviill  &&  ssttrruuccttuurraall  wwoorrkkss  sshhaallll  bbee  ggoovveerrnneedd  bbyy  tthhee  

rreeqquuiirreemmeennttss  ooff  tthhiiss  ssppeecciiffiiccaattiioonn..  

  

bb..  WWhheenneevveerr  aannyy  rreeffeerreennccee  ttoo  IISS  ccooddeess  iiss  mmaaddee,,  tthhee  ssaammee  sshhaallll  bbee  ttaakkeenn  aass  tthhee  llaatteesstt  rreevviissiioonn  ((  wwiitthh  

aallll  aammeennddmmeennttss  iissssuueedd  tthheerreettoo  ))  aass  oonn  tthhee  ddaattee  ooff  ssuubbmmiissssiioonn  ooff  tthhee  bbiidd..  

  

cc..  AAppaarrtt  ffrroomm  tthhee  IISS  ccooddeess  mmeennttiioonneedd  iinn  ppaarrttiiccuullaarr  iinn  VVaarriioouuss  ccllaauusseess  ooff  tthhiiss  ,,  ffoorr  aa  ssppeecciiffiicc  wwoorrkk  

uunnddeerr  ccoonnssiiddeerraattiioonn  aallll  ootthheerr  rreelleevvaanntt  ccooddeess  rreeggaarrddiinngg  qquuaalliittyy  tteessttiinngg  aanndd//  oorr  iinnssppeeccttiioonn  

pprroocceedduurreess  sshhaallll  bbee  aapppplliiccaabbllee..  RReeffeerreennccee  ttoo  ssoommee  ooff  tthhee  ccooddeess  iinn  tthhee  vvaarriioouuss  ccllaauusseess  ooff  tthhiiss  

ssppeecciiffiiccaattiioonn  ddooeess  nnoott  lliimmiitt  oorr  rreessttrriicctt  tthhee  ssccooppee  ooff  aapppplliiccaabbiilliittyy  ooff  ootthheerr  rreeffeerrrreedd  oorr  rreelleevvaanntt  

ccooddeess..  

  

dd..  IInn  ccaassee  ooff  aannyy  vvaarriiaattiioonn//  ccoonnttrraaddiiccttiioonn  iinn  pprroovviissiioonnss  bbeettwweeeenn  IISS  ccooddeess  aanndd  tthhiiss  ssppeecciiffiiccaattiioonn,,  tthhee  

pprroovviissiioonnss  ggiivveenn  iinn  tthhiiss  ssppeecciiffiiccaattiioonn  sshhaallll  bbee  ffoolllloowweedd  wwiitthh  tthhee  aapppprroovvaall  ooff  tthhee  EEnnggiinneeeerr  iinn  

CChhaarrggee//  ccoonnssuullttaanntt  //  aarrcchhiitteecctt..  

  

ee..  AAllll  mmaatteerriiaallss  sshhaallll  bbee  ooff  ssttaannddaarrdd  qquuaalliittyy  aanndd  sshhaallll  bbee  pprrooccuurreedd  ffrroomm  rreennoowwnneedd  ssoouurrcceess//  

mmaannuuffaaccttuurreess  aapppprroovveedd  bbyy  tthhee  AArrcchhiitteecctt  //  CCoonnssuullttaanntt..  IItt  sshhaallll  bbee  tthhee  rreessppoonnssiibbiilliittyy  ooff  tthhee  

CCoonnttrraaccttoorr,,  ttoo  ggeett  aallll  mmaatteerriiaallss  aapppprroovveedd  pprriioorr  ttoo  pprrooccuurreemmeenntt  aanndd  ppllaacceemmeenntt  ooff  oorrddeerr..  

  

ff..  QQuuaalliittyy  aanndd  aacccceeppttaabbiilliittyy  ooff  mmaatteerriiaallss  nnoott  ccoovveerreedd  uunnddeerr  tthhiiss  ssppeecciiffiiccaattiioonn  sshhaallll  bbee  ggoovveerrnneedd  bbyy  

tthhee  rreelleevvaanntt  IISS  ccooddeess..  IInn  ccaassee  IISS  ccooddee  iiss  nnoott  aavvaaiillaabbllee  ffoorr  tthhee  ppaarrttiiccuullaarr  mmaatteerriiaall,,  ootthheerr  ccooddeess  ee..gg..  

BBSS  oorr  DDIINN  oorr  AASSTTMM  sshhaallll  bbee  ccoonnssiiddeerreedd..  TThhee  ddeecciissiioonn  ooff  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  //  ccoonnssuullttaanntt  //  

aarrcchhiitteecctt  iinn  tthhiiss  rreeggaarrdd  sshhaallll  bbee  ffiinnaall  aanndd  bbiinnddiinngg  oonn  tthhee  ccoonnttrraaccttoorr..  

  

gg..  WWhheenneevveerr  aasskkeedd  ffoorr,,  tthhee  CCoonnttrraaccttoorr  sshhaallll  ssuubbmmiitt  rreepprreesseennttaattiivvee  ssaammpplleess  ooff  mmaatteerriiaallss  ttoo  bbee  cclliieenntt  

ffoorr  iinnssppeeccttiioonn  aanndd  aapppprroovvaall..  AApppprroovvaall  ooff  aannyy  ssaammppllee  ddooeess  nnoott  nneecceessssaarriillyy  eexxeemmpptt  tthhee  CCoonnttrraaccttoorr  

ffrroomm  ssuubbmmiittttiinngg  nneecceessssaarryy  tteesstt  rreeppoorrttss  ffoorr  tthhee  aapppprroovveedd  mmaatteerriiaallss,,  aass  ppeerr  tthhee  ssppeecciiffiiccaattiioonn  //  

rreelleevvaanntt  IISS  ccooddeess..  

  

hh..  TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuubbmmiitt  mmaannuuffaaccttuurree‟‟ss  tteesstt  rreeppoorrttss  oonn  qquuaalliittyy  aanndd  ssuuiittaabbiilliittyy  ooff  aannyy  mmaatteerriiaall  

pprrooccuurreedd  ffrroomm  tthheemm  aanndd  tthheeiirr  rreeccoommmmeennddaattiioonn  oonn  ssttoorraaggee,,  aapppplliiccaattiioonn,,  wwoorrkkmmaannsshhiipp  eettcc..  ffoorr  tthhee  

iinntteennddeedd  uussee..  SSuubbmmiissssiioonn  ooff  mmaannuuffaaccttuurreerr‟‟ss  tteesstt  rreeppoorrttss  ddooeess  nnoott  rreessttrriicctt  tthhee  cclliieenntt//  ccoonnssuullttaanntt  

ffrroomm  aasskkiinngg  ffoorr  ffrreesshh  tteesstt  rreessuullttss  ffrroomm  aann  aapppprroovveedd  llaabboorraattoorryy  ooff  tthhee  aaccttuuaall  mmaatteerriiaall  ssuupppplliieedd  ffrroomm  

aannyy  aapppprroovveedd  mmaannuuffaaccttuurree//  ssoouurrccee  aatt  aannyy  ssttaaggee  ooff  eexxeeccuuttiioonn  ooff  wwoorrkk..  
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ii..  AAllll  ccoossttss  rreellaattiinngg  ttoo  oorr  aarriissiinngg  oouutt  ooff  ccaarrrryyiinngg  oouutt  tthhee  tteessttss  aanndd  ssuubbmmiissssiioonn  ooff  tteesstt  rreeppoorrttss  aanndd  oorr  

ssaammpplleess  ttoo  tthhee  cclliieenntt//  ccoonnssuullttaanntt  ffoorr  aapppprroovvaall  dduurriinngg  tthhee  eennttiirree  tteennuurree  ooff  tthhee  wwoorrkk  sshhaallll  bbee  bboorrnnee  

bbyy  tthhee  CCoonnttrraaccttoorr  aanndd  iinncclluuddeedd  iinn  tthhee  qquuootteedd  rraatteess..  

  

jj..  MMaatteerriiaallss  ffoorr  aapppprroovvaall  sshhaallll  bbee  sseeppaarraatteellyy  ssttoorreedd  aanndd  mmaarrkkeedd,,  aass  ddiirreecctteedd  bbyy  tthhee  cclliieenntt  //  ccoonnssuullttaanntt  

aanndd  sshhaallll  nnoott  bbee  uusseedd  iinn  tthhee  wwoorrkkss  ttiillll  tthheessee  aarree  aapppprroovveedd..  TThhee  CCoonnttrraaccttoorr  aatt  hhiiss  oowwnn  ccoosstt  sshhaallll  

iimmmmeeddiiaatteellyy  rreemmoovvee  aallll  rreejjeecctteedd  mmaatteerriiaallss  ffrroomm  tthhee  ssiittee..  

 

k.  Approval and Tests 

 

All materials to be used in construction shall be subject to approval of the Engineer. The 

Contractor shall apply sufficiently in advance with samples of the materials including the 

supporting test results from the approved laboratory and other documentary evidence from the 

manufacturer wherever applicable and indicating the types of materials and their respective 

sources. The delivery of materials at site shall commence only after the approval of the quality, 

grading and sources of the materials. 

 

The quality of all materials once approved shall be maintained throughout the period of 

construction and periodical tests shall be carried out to ensure that it is maintained. Such routine 

tests shall be listed under the different materials and/or as may be ordered by the Engineer from 

time to time. 

 

Where a particulars "Brand" or "Make" of material is specified in the Schedule of Items or 

Technical Specifications, such "Brand" or Make" of material alone shall be used on the work. 

Should it become necessary for any reason such as non-availability, to use any material other than 

the specified "Brand" or "Make", the Contractor shall submit sample of the same to the Engineer 

for approval together with test certificates and other documents necessary for examining and 

giving approval thereof. Should such change or substitution of material subsequently approved 

result in use of material of price lower than that of the material specified in the Schedule of Items 

or Technical Specifications, the rates for the appropriate items of work affected by the 

substitution shall be proportionately reduced. In case the substitution results in use of material of 

price higher than that specified in the Schedule of Items or Technical Specifications, no upward 

revision of the rates will be allowed. 

 

Rejection of Materials 

 

Any material brought to site which, in the opinion of the Engineer is damaged,contaminated, 

deteriorated or does not comply with the requirement of this specification, shall be rejected. 

 

If the routine site tests or random site tests show that any of the materials, brought to site, do not 

comply in any way with the requirements of this specification, then that material shall be rejected. 

 

The Contractor shall remove from site any and all such rejected material within the time specified 

by the Engineer. 
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11..11..00  CCEEMMEENNTT  

  

  SSUUPPPPLLYY::  

  

CCeemmeenntt  uusseedd  sshhaallll  bbee  oonnee  ooff  tthhee  ffoolllloowwiinngg  wwiitthh  pprriioorr  aapppprroovvaall  ooff  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  //  

ccoonnssuullttaanntt  //  aarrcchhiitteecctt..  

  

  GGrraaddee  4433  OOrrddiinnaarryy  PPoorrttllaanndd  CCeemmeenntt  ccoonnffoorrmmiinngg  ttoo  IISS::  88111122..  

  GGrraaddee  5533  OOrrddiinnaarryy  PPoorrttllaanndd  CCeemmeenntt  ccoonnffoorrmmiinngg  ttoo  IISS::  1122226699..  

  PPoorrttllaanndd  SSllaagg  CCeemmeenntt  ccoonnffoorrmmiinngg  ttoo  IISS  ::  445555..  

  PPoorrttllaanndd  PPoozzzzoollaannaa  CCeemmeenntt  ccoonnffoorrmmiinngg  ttoo  IISS  ::  11448899..  

  

CCeemmeenntt  ttoo  bbee  uusseedd  sshhaallll  bbee  ooff  tthhee  bbeesstt  qquuaalliittyy  ffrroomm  aapppprroovveedd  rreeppuutteedd  bbrraannddss  oorr  aannyy  ootthheerr  

eeqquuiivvaalleenntt  aass  aapppprroovveedd  bbyy  tthhee  CClliieenntt  //  ccoonnssuullttaanntt..  

  

UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  oorrddiinnaarryy  PPoorrttllaanndd  CCeemmeenntt  ooff  4433  ggrraaddee  ccoonnffoorrmmiinngg  ttoo  IISS  ::  88111122  sshhaallll  

bbee  uusseedd  ffoorr  aallll  ccoonnccrreettee  wwoorrkkss..  

  

WWhheerree  ssppeecciiffiieedd,,  ssppeecciiaall  cceemmeenntt  lliikkee  SSuullpphhaattee  rreessiissttiinngg  PPoorrttllaanndd  cceemmeenntt  ((  ccoonnffoorrmmiinngg  ttoo  IISS  ::  

88004422--EE  )),,  CCoolloouurreedd  cceemmeenntt  sshhaallll  bbee  uusseedd..  

  

RRaappiidd  hhaarrddeenniinngg  cceemmeenntt  sshhaallll  hhaavvee  ssttrreennggtthh  iinn  oonnee  ddaayy  eeqquuaall  ttoo  tthhaatt  ooff  OOPPCC  iinn  33  ddaayyss..  IItt  sshhaallll  bbee  

uusseedd  ffoorr  pprroodduuccttss  lliikkee  HHuummee  ppiippee,,  ttiilleess,,  sslleeeeppeerrss,,  aanndd  ppoolleess,,  pprreessttrreesssseedd  aanndd  pprreeccaasstt  mmeemmbbeerrss..  IItt  

sshhaallll  aallssoo  bbee  uusseedd  ffoorr  ffoouunnddaattiioonn,,  bbrriiddggeess,,  ccuullvveerrttss,,  ccaauusseewwaayyss,,  eettcc..  wwhheerree  qquuiicckk  ccoonnssttrruuccttiioonn  

aaccttiivviittyy  iiss  rreeqquuiirreedd  hhoowweevveerr  wwiitthh  pprriioorr  ppeerrmmiissssiioonn  ooff  tthhee  ccoonnssuullttaanntt  //  aarrcchhiitteecctt..  TTeesstt  cceerrttiiffiiccaatteess  

sshhoowwiinngg  tthhaatt  tthhee  cceemmeenntt  ccoommpplliieess  wwiitthh  tthhee  ssppeecciiffiiccaattiioonnss  mmuusstt  bbee  ssuubbmmiitttteedd  ttoo  tthhee  ccoonnssuullttaanntt..  

  

SSuullpphhaattee  rreessiissttaanntt  cceemmeenntt  sshhoouulldd  ppoosssseessss  llooww  hheeaatt  ooff  hhyyddrraattiioonn,,  mmoorree  ccoommpprreessssiivvee  ssttrreennggtthh  aatt  33,,  77  

aanndd  2288  ddaayyss  tthhaann  OOPPCC..  IItt  sshhoouulldd  bbee  ccaappaabbllee  ooff  wwiitthhssttaannddiinngg  aattttaacckk  ooff  aaggggrreessssiivvee  ssuubbssttaanncceess  lliikkee  

ssuullpphhaattee  ooff  ssooddiiuumm,,  mmaaggnneessiiuumm,,  ccaallcciiuumm,,  eettcc..  wwhhiicchh  ddaammaaggee  ccoonnccrreettee  ssttrruuccttuurreess..  IItt  sshhaallll  bbee  uusseedd  

wwiitthh  pprriioorr  aapppprroovvaall  ffoorr  ssttrruuccttuurreess  iinn  oorr  nneeaarr  sseeaa  wwaatteerr,,  wwhheerree  tthhee  ssooiill  ccoonnddiittiioonnss  aarree  aaggggrreessssiivvee,,  

wwhheerree  rreeppeeaatteedd  ccyycclleess  ooff  ddrryyiinngg  aanndd  wweettttiinngg  ooccccuurr  aanndd  aallssoo  ffoorr  ssttrruuccttuurreess  eexxppoosseedd  ttoo  ssuullpphhaattee  

aattttaacckk  lliikkee  iinndduussttrriiaall  ddrraaiinnss,,  sseewwaaggee  ppiippeess,,  ffoouunnddaattiioonnss,,  bbrriiddggee,,  ddaammss..  TTuunnnneellss..  TTeesstt  cceerrttiiffiiccaatteess  

sshhoowwiinngg  tthhaatt  tthhee  cceemmeenntt  ccoommpplliieess  wwiitthh  tthhee  ssppeecciiffiiccaattiioonnss  mmuusstt  bbee  ssuubbmmiitttteedd  ttoo  tthhee  ccoonnssuullttaanntt..  

  

CCoolloouurreedd  cceemmeenntt  sshhaallll  bbee  wwhhiittee  oorr  ggrreeyy  PPoorrttllaanndd  cceemmeenntt  mmiixxeedd  wwiitthh  ppiiggmmeenntt  aass  ssppeecciiffiieedd  iinn  tthhee  

iitteemm  ooff  wwoorrkk,,  iitt  sshhaallll  ccoommppllyy  wwiitthh  pphhyyssiiccaall  rreeqquuiirreemmeennttss  ooff  IISS  ::  226699//88111122  aanndd  ppiiggmmeennttss  sshhaallll  bbee  

iinnoorrggaanniicc  ooxxiiddee  ppiiggmmeennttss  eeiitthheerr  nnaattuurraall  oorr  ssyynntthheettiicc  iinn  oorriiggiinn  ccoommppllyyiinngg  wwiitthh  tthhee  rreeqquuiirreemmeennttss  ooff  

BB..SS..::  11001144  TThhee  ppiiggmmeennttss  uusseedd  ffoorr  ccoolloouurreedd  cceemmeennttss  sshhaallll    bbee  ooff  aapppprroovveedd  qquuaalliittyy  aanndd  iittss  qquuaannttiittyy  

aanndd  iittss  qquuaannttiittyy  sshhaallll  nnoott  eexxcceeeedd  1100%%  ooff  cceemmeenntt  uusseedd  iinn  tthhee  mmiixx..  TThhee  mmiixxttuurree  ooff  ppiiggmmeenntt  aanndd  

cceemmeenntt  sshhaallll  bbee  pprrooppeerrllyy  ggrroouunndd  ttoo  hhaavvee  aa  uunniiffoorrmm  ccoolloouurr  aanndd  sshhaaddee..  TThhee  ppiiggmmeennttss  sshhaallll  hhaavvee  

ssuucchh  pprrooppeerrttiieess  aass  ttoo  pprroovviiddee  dduurraabbiilliittyy  uunnddeerr  eexxppoossuurree  ttoo  ssuunnlliigghhtt  aanndd  wweeaatthheerr..  TThhee  ppiiggmmeenntt  

sshhaallll  hhaavvee  tthhee  pprrooppeerrllyy  ssuucchh  tthhaatt  iitt  iiss  nneeiitthheerr  aaffffeecctteedd  bbyy  tthhee  cceemmeenntt  nnoott  ddeettrriimmeennttaall  ttoo  iitt..  
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IInn  ccaassee  mmoorree  tthhaann  oonnee  ttyyppee  ooff  cceemmeenntt  iiss  uusseedd  iinn  aannyy  wwoorrkk,,  aa  rreeccoorrdd  sshhaallll  bbee  kkeepptt  sshhoowwiinngg  tthhee  

llooccaattiioonn  aanndd  ttyyppee  ooff  cceemmeenntt  uusseedd..  EEaacchh  ttyyppee  ooff  cceemmeenntt  sshhaallll  pprreeffeerraabbllyy  bbee  oobbttaaiinneedd  ffrroomm  oonnee  

ccoonnssttaanntt  ssoouurrccee  tthhrroouugghhoouutt  tthhee  ccoonnttrraacctt..  CCeemmeenntt  ooff  ddiiffffeerreenntt  ttyyppeess  sshhaallll  nnoott  bbee  mmiixxeedd  wwiitthh  oonnee  

aannootthheerr..  DDiiffffeerreenntt  bbrraannddss  ooff  cceemmeenntt  oorr  tthhee  ssaammee  bbrraanndd  ooff  cceemmeenntt  ffrroomm  ddiiffffeerreenntt  ssoouurrcceess  sshhaallll  nnoott  

bbee  uusseedd  wwiitthhoouutt  pprriioorr  nnoottiiffiiccaattiioonn  oorr  aapppprroovvaall  bbyy  cclliieenntt..  

TThhee  cceemmeenntt  sshhaallll  bbee  ssuupppplliieedd  ttoo  tthhee  ssiittee  iinn  oorriiggiinnaall  sseeaalleedd  bbaaggss,,  wwhhiicchh  sshhaallll  bbee  llaabbeelleedd  wwiitthh  tthhee  

wweeiigghhtt,,  nnaammee  ooff  mmaannuuffaaccttuurreerr,,  ddaattee  ooff  mmaannuuffaaccttuurree,,  bbrraanndd  aanndd  ttyyppee..  CCeemmeenntt  rreecceeiivveedd  iinn  ttoorrnn  bbaaggss  

sshhaallll  nnoott  bbee  uusseedd..  BBaaggss  ooff  cceemmeenntt  tthhaatt  vvaarryy  iinn  wweeiigghhtt  bbyy  mmoorree  tthhaann  33%%  sshhaallll  nnoott  bbee  aacccceepptteedd..  

  

TThhee  CCoonnttrraaccttoorr  sshhaallll  mmaaiinnttaaiinn  aa  ddaaiillyy  rreeccoorrdd  ooff  cceemmeenntt  rreecceeiivveedd  aanndd  ccoonnssuummeedd  iinn  aann  aapppprroovveedd  

ffoorrmm  aanndd  ccooppyy  sshhaallll  bbee  ssuubbmmiitttteedd  ttoo  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  oonnccee  aa  wweeeekk..  

  

11..22..00  SSttoorraaggee  ::    

  

  CCeemmeenntt  bbaaggss  sshhaallll  bbee  ssttoorreedd  ddrryy,,  lleeaakk  pprrooooff,,  mmooiissttuurree  pprrooooff  aanndd  wweellll--vveennttiillaatteedd  ggooddoowwnnss  bbuuiilltt  aatt  

tthhee  ccoosstt  ooff  tthhee  CCoonnttrraaccttoorr..  CCeemmeenntt  ooff  ddiiffffeerreenntt  ttyyppeess  sshhaallll  bbee  ssttoorreedd  iinn  sseeppaarraattee  ggooddoowwnnss  oorr  

sseeppaarraattee  ccoommppaarrttmmeennttss  ooff  aa  ggooddoowwnn..  

  

                          TThhee  fflloooorr  ooff  tthhee  ggooddoowwnn  sshhaallll  bbee  rraaiisseedd  aanndd  sshhaallll  ccoonnssiisstt  ooff  wwooooddeenn  ppllaannkkss  rreessttiinngg  oonn  tthhee  bbaassee  

pprreeppaarreedd  wwiitthh  ddrryy  bbrriicckkss  llaaiidd  oonn  eeddggeess..  SSttaacckkiinngg  ooff  cceemmeenntt  bbaaggss  sshhaallll  hhaavvee  aa  cclleeaarraannccee  115500  ttoo  220000  

mmmm  aabboovvee  tthhee  fflloooorr  aanndd  445500  mmmm  ffrroomm  tthhee  wwaallll..  

  

                          CCeemmeenntt  sshhaallll  bbee  ssttoorreedd  iinn  ssttoocckkss,,  wwhhiicchh  aarree  nnoott  hhiigghheerr  tthhaann  1100  bbaaggss  aavvooiidd  lluummppiinngg  dduuee  ttoo  

pprreessssuurree  aanndd  iinn  ssuucchh  aa  mmaannnneerr  aass  ttoo  ppeerrmmiitt  eeaassyy  aacccceessss  ffoorr  iinnssppeeccttiioonn  aanndd  iiddeennttiiffiiccaattiioonn..  

  

                          TThhee  bbaaggss  sshhaallll  bbee  kkeepptt  cclloossee  ttooggeetthheerr  iinn  rroowwss  ooff  ttwwoo  bbaaggss  ttoo  rreedduuccee  cciirrccuullaattiioonn  ooff  aaiirr  aass  mmuucchh  aass  

ppoossssiibbllee..  TThhee  bbaaggss  sshhaallll  bbee  aarrrraannggeedd  iinn  hheeaaddeerr  aanndd  ssttrreettcchheerr  ffaasshhiioonn  ssoo  aass  ttoo  lleesssseenn  tthhee  ddaannggeerr  ooff  

ttooppppiinngg..  

  

  „„  FFiirrsstt  iinn  ‟‟  „„FFiirrsstt  oouutt  ‟‟  rruulleess  sshhaallll  bbee  aapppplliieedd  wwhhiillee  rreemmoovviinngg  tthhee  bbaaggss        ffoorr  uussee..  

  

  CCeemmeenntt  ssttoorreedd  dduurriinngg  mmoonnssoooonnss  oorr  ffoorr  aann  uunnuussuuaallllyy  lloonngg  ppeerriioodd,,  sshhaallll  bbee  ccoommpplleetteellyy  eenncclloosseedd  iinn  

ppoollyytthheennee  sshheeeett  wwhhiicchh  sshhaallll  ccoovveerr  tthhee  ttoopp  ooff  tthhee  ssttaacckk..  TThhee  CCoonnttrraaccttoorr  sshhaallll  eennssuurree  tthhaatt  tthhee  

ppoollyytthheennee  sshheeeett  iiss  nnoott  ddaammaaggeedd  aatt  aannyy  ttiimmee  dduurriinngg  uussee..  SSttoorraaggee  uunnddeerr  ttaarrppaauulliinnss  sshhaallll  nnoott  bbee  

ppeerrmmiitttteedd..  

  

  NNoo  ssttoorreedd  cceemmeenntt  bbaagg  sshhaallll  bbee  uusseedd  aafftteerr  tthhrreeee  mmoonntthhss  ffrroomm  tthhee  ddaattee  ooff  mmaannuuffaaccttuurree..  GGeenneerraallllyy,,  

ssttaacckkiinngg  aanndd  ssttoorriinngg  ooff  cceemmeenntt  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  CCllaauussee  33..22  ooff  IISS  ::  44008822..  

11..33..00  QQuuaalliittyy  ooff  cceemmeenntt  

  

  TThhee  mmaannuuffaaccttuurree  sshhaallll  ssaattiissffyy  hhiimmsseellff  tthhaatt  tthhee  cceemmeenntt  ccoonnffoorrmmss  ttoo  tthhee  rreelleevvaanntt  IInnddiiaann  ssttaannddaarrddss  

aanndd  iiff  rreeqquuiirreedd,,  sshhaallll  ffuurrnniisshh  aa  cceerrttiiffiiccaattee  ttoo  tthhiiss  eeffffeecctt  ttoo  tthhee  ppuurrcchhaassee  oorr  hhiiss  rreepprreesseennttaattiivvee  wwiitthhiinn  

tteenn  ddaayyss  ooff  tthhee  ddiissppaattcchh  ooff  tthhee  cceemmeenntt..  
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2200  

  TThhee  CCoonnttrraaccttoorr  sshhaallll  bbee  ffuullllyy  rreessppoonnssiibbllee  ffoorr  tthhee  qquuaannttiittyy  ooff  cceemmeenntt  bbrroouugghhtt  ttoo  wwoorrkk  ssiittee..  IInn  ccaassee  

tthhee  CCoonnttrraaccttoorr  hhaass  aannyy  ddoouubbtt  rreeggaarrddiinngg  tthhee  qquuaalliittyy  ooff  cceemmeenntt  bbrroouugghhtt  ttoo  wwoorrkk  ssiittee,,  iitt  iiss  uuppttoo  hhiimm  

ttoo  hhaavvee  iitt  tteesstteedd  aatt  hhiiss  oowwnn  eexxppeennssee  aanndd  mmaakkee  ssuurree  tthhaatt  tthhee  cceemmeenntt  iiss  ooff  aacccceeppttaabbllee  qquuaalliittyy..  

  

11..44..00..  TTeessttiinngg  

  

11..44..11  TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuubbmmiitt  tteesstt  cceerrttiiffiiccaatteess  ffuurrnniisshheedd  bbyy  tthhee  mmaannuuffaaccttuurree  ttoo  cclliieenntt  //  ccoonnssuullttaanntt  iiss  

nnoott  ccoonnvviinncceedd  aabboouutt  tthhee  qquuaalliittyy  ooff  cceemmeenntt,,  hhee  ccaann  aasskk  tthhee  CCoonnttrraaccttoorr  ttoo  hhaavvee  tthhee  cceemmeenntt  tteesstteedd  oorr  

hhee  ccaann  ttaakkee  ssaammpplleess  iinn  tthhee  pprreesseennccee  ooff  CCoonnttrraaccttoorr  ffrroomm  cceemmeenntt  bbaaggss  ssttoorreedd  aatt  wwoorrkk  ssiittee  aanndd  

ffoorrwwaarrdd  tthheemm  ttoo  ggoovveerrnnmmeenntt  ffoorr  tteessttiinngg..  EExxppeennsseess  ttoowwaarrddss  ssuucchh  tteessttss  sshhaallll  bbee  bboorrnnee  bbyy  tthhee  

CCoonnttrraaccttoorr..  

  

11..55..00..  SSaammpplliinngg    ::  

  

  FFoorr  oonnee  lloott  ooff  5500  ttoonnnneess  ooff  cceemmeenntt,,  22%%  ooff  bbaaggss  bbee  ppiicckkeedd  oouutt  aatt  rraannddoomm,,  ffrroomm  wwhhiicchh  oonnee  ssaammppllee  

ooff  1155  kkgg  sshhaallll  bbee  ttaakkeenn..  

  

11..55..22  SSaammpplleess  ffoorr  tteessttiinngg  mmaayy  bbee  ttaakkeenn  bbyy  tthhee  ppuurrcchhaasseerr  oorr  hhiiss  rreepprreesseennttaattiivvee  wwiitthhiinn  oonnee  wweeeekk  ooff  

ddeelliivveerryy  aanndd  aallll  tteessttss  sshhaallll  ccoommmmeennccee  wwiitthhiinn  oonnee  wweeeekk  ooff  ssaammpplliinngg..  

  

  WWhheenn  iitt  iiss  nnoott  ppoossssiibbllee  ttoo  tteesstt  tthhee  ssaammpplleess  wwiitthhiinn  oonnee  wweeeekk,,  tthhee  ssaammpplleess  sshhaallll  bbee  bbaacckkeedd  aanndd  

ssttoorreedd  iinn  aaiirrttiigghhtt  ccoonnttaaiinneerrss  ttiillll  tteessttiinngg..  

  

CCaauusseess  ffoorr  rreejjeeccttiioonn  ::  

  

11..66..11  CCeemmeenntt  nnoott  ccoonnffoorrmmiinngg  ttoo  rreelleevvaanntt  ssppeecciiffiiccaattiioonn  sshhaallll  bbee  rreejjeecctteedd  bbyy  tthhee  cclliieenntt  //  ccoonnssuullttaanntt..  TThhee  

CCoonnttrraaccttoorr,,  aatt  hhiiss  oowwnn  eexxppeennssee  sshhaallll  iimmmmeeddiiaatteellyy  rreemmoovvee  rreejjeecctteedd  cceemmeenntt  ffrroomm  tthhee  wwoorrkk  ssiittee..  

  

11..66..22  DDaammaaggeedd  oorr  rreeccllaaiimmeedd  oorr  ppaarrttllyy  sseett  cceemmeenntt  wwiillll  nnoott  bbee  ppeerrmmiitttteedd  ttoo  bbee  uusseedd  aanndd  sshhaallll  bbee  rreemmoovveedd  

ffrroomm  tthhee  ssiittee..  

  

11..66..33  TThhee  mmiinniimmuumm  rreeqquuiirreemmeennttss  ffoorr  aannyy  ttyyppee  ooff  cceemmeenntt  ttoo  bbee  ccoonnssiiddeerreedd  aass  aacccceeppttaabbllee  aarree  iinn  ttaabbllee--AA  

  

      TTAABBLLEE  AA  ::  PPHHYYSSIICCAALL  RREEQQUUIIRREEMMEENNTTSS  FFOORR  CCEEMMEENNTT  

  

TTyyppee  ooff  cceemmeenntt    OOPPCC  

3333  

GGrraaddee  

OOPPCC  4433  

GGrraaddee  
OOPPCC  5533  

GGrraaddee  
PPPPCC  PPSSCC  

CCooddee  NNOO..  IISS::226699  IISS::88111122  IISS  1122226699  IISS  11448899  IISS  445555  

FFiinneenneessss  bbyy  BBllaaiinnee‟‟ss  mmeetthhoodd  

((ssqq..  mm  //  kkgg)),,  mmiinn  
222255  222255  222255  330000  222255  

SSeettttiinngg  ttiimmee((mmiinnss))  

iinniittiiaall((MMoorree  tthhaann))    

FFiinnaall((LLeessss  tthhaann))  

  

3300  

660000  

  

3300  

660000  

  

3300  

660000  

  

3300  

660000  

  

3300  

660000  

LLoossss  oonn  iiggnniittiioonn  ((MMaaxx  %%))  55  55  44  55  44  
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2211  

IInnssoolluubbllee  RReessiidduuee      

((  MMaaxx  %%))  
44  22  22  {{00..996600  xx    

++44}}  xx  ==%%  ooff    

PPoozzzzoollaannaa  

22..55  

SSoouunnddnneessss  ((  MMaaxx))  

LLeecchhaatteelliieerr  ((  mmmm))  

AAuuttooccllaavvee  ((  %%))  

1100  

00..88  
1100  

00..88  
1100  

00..88  
1100  

00..88  
1100  

00..88  

CCoommpprreessssiivvee  SSttrreennggtthh    

**((  MMiinn))  ((  NN  //  ssqq..  mmmm))  

77  ddaayyss    

2288  ddaayyss  

  

  

2222  

3333  

  

  

3333  

4433  

  

  

3377  

5533  

  

  

2222  

3311  

  

  

2222  

--  

  

  

  

CCoommpprreessssiivvee  ssttrreennggtthh  tteesstt  sshhaallll  bbee  ccaarrrriieedd  oouutt  oonn  7700..7700  xx7700..7700  xx  7700..7700  mmmm  mmoorrttaarr  ccuubbeess  mmaaddee  ffrroomm  

cceemmeenntt  aanndd  ssaanndd  ((ccoonnffoorrmmiinngg  ttoo  IISS  ––  665500  ))  mmiixxeedd  iinn  tthhee  pprrooppoorrttiioonn  11::33..00  

    

22..00..00            AAGGGGRREEGGAATTEESS  

      

AAggggrreeggaatteess  ffoorr  ccoonnccrreettee  sshhaallll  bbee  pprroodduucceedd  ffrroomm  aapppprroovveedd  ssoouurrccee  ccoonnffoorrmmiinngg  ttoo  tthhee  ssppeecciiffiiccaattiioonnss  

ooff  IISS::338833  aanndd  sshhaallll  bbee  cchheemmiiccaallllyy  iinnsseerrtt,,  cclleeaann,,  ssttrroonngg,,  dduurraabbllee,,  wwiitthh  lliimmiitteedd  ppoorroossiittyy  aanndd  ffrreeee  

ffrroomm  ddeelleetteerriioouuss  mmaatteerriiaallss  wwhhiicchh  ccaauussee  ccoorrrroossiioonn  ooff  rreeiinnffoorrcceemmeenntt  oorr  mmaayy  iimmppaaiirr  tthhee  ssttrreennggtthh  aanndd  

dduurraabbiilliittyy  ooff  ccoonnccrreettee..  AAggggrreeggaatteess  sshhaallll  nnoott  ccoonnttaaiinn  wwaatteerr--ssoolluubbllee  ssuullpphhuurr  ttrriiooxxiiddee  iinn  eexxcceessss  ooff  

00..11%%..  TThhee  cchhlloorriiddee  iioonn  ccoonntteenntt  ooff  ffiinnee  aanndd  ccooaarrssee  aaggggrreeggaattee  sshhaallll  nnoott  eexxcceeeedd  ..0066%%  aanndd  00..0022%%  

rreessppeeccttiivveellyy  bbyy  mmaassss  ooff  ddrryy  aaggggrreeggaattee..  IIff  eeiitthheerr  aaggggrreeggaattee  eexxcceeeeddss  tthheessee  lliimmiittss  tthhee  mmaatteerriiaall  mmaayy  

ssttiillll  bbee  ccoonnssiiddeerreedd  aacccceeppttaabbllee  bbyy  tthhee  EEnnggiinneeeerr  pprroovviiddeedd  tthhaatt  tthhee  ttoottaall  cchhlloorriiddee  iioonn  ccoonncceennttrraattiioonn  

ddeerriivveedd  ffrroomm  tthhee  aaggggrreeggaattee  iiss  nnoott  ggrraatteerr  tthhaann  00..3355%%  bbyy  mmaassss  ooff  tthhee  cceemmeenntt  iinn  tthhee  mmiixx..  

  

AAllll  aaggggrreeggaatteess  sshhaallll  ccoommppllyy  wwiitthh  IISS::22338866  aanndd  IISS::338833  iinn  rreessppeecctt  ooff  iimmppuurriittiieess  aanndd  aaddddiittiioonnaallllyy  

wwiitthh  tthhee  ffoolllloowwiinngg  ::  

  

  aa))    AAbbssoorrppttiioonn    

              66%%  mmaaxxiimmuumm  bbyy  wweeiigghhtt  ffoorr  oorrddiinnaarryy  ccoonnssttrruuccttiioonn  aanndd  22%%  mmaaxxiimmuumm  ffoorr  wwaatteerr  pprrooooff              

ccoonnssttrruuccttiioonn..  

  

bb))    SSaalltt  

                    11%%  mmaaxxiimmuumm  ((eeqquuiivvaalleenntt  aannhhyyddrroouuss  ccaallcciiuumm  ppeerrcceennttaaggee  bbyy  wweeiigghhtt  ooff  cceemmeenntt))  

  

cc))  SShheellll  

88%%  mmaaxxiimmuumm  bbyy  wweeiigghhtt..  

  

dd))  CCaarrbboonnaatteess  

1100%%  mmaaxxiimmuumm  bbyy  wweeiigghhtt..  

  

UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  ffiinnee  aaggggrreeggaattee  sshhaallll  bbee  iimmppllyy  nnaattuurraall  rriivveerr  ssaanndd  ffoorr  tthhee  ppuurrppoossee  ooff  

rreeiinnffoorrcceedd  ccoonnccrreettee  wwoorrkk..  
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2222  

    FFIINNEE  AAGGGGRREEGGAATTEE  ::  

  

22..11..11  GGEENNEERRAALL  RREEQQUUIIRREEMMEENNTTSS  

  

aa  TThhee  mmaaxxiimmuumm  ssiizzee  ooff  tthhee  ssaanndd  ppaarrttiicclleess  sshhaallll  bbee  44..7755  mmmm  aanndd  ddoowwnn  ggrraaddeedd..  

bb  TThhee  ssaanndd  sshhaallll  bbee  ffrreeee  ffrroomm  aaddhheerreenntt  ccooaattiinnggss  aanndd  nnoott  ccoonnttaaiinn  hhaarrmmffuull  mmaatteerriiaallss  ssuucchh  aass  iirroonn  

ppyyrriitteess,,  ccooaall,,  mmiiccaa,,  sslliitt,,  ccllaayy,,  aallkkaallii,,  sseeaa  sshheellll,,  oorrggaanniicc  iimmppuurriittiieess,,  llooaamm,,  eettcc..  

cc  TThhee  mmaaxxiimmuumm  qquuaannttiittyy  ooff  ddeelleetteerriioouuss  mmaatteerriiaallss  sshhaallll  nnoott  eexxcceeeedd  55  ppeerrcceenntt  aanndd  tthhee  lliimmiittss  ssppeecciiffiieedd  

iinn  ttaabbllee  11  ooff  IISS::  338833  wwhheenn  tteesstteedd  iinn  aaccccoorrddaannccee  wwiitthh  IISS::22338866  ((ppaarrtt--22))..  

dd  AAggggrreeggaatteess,,  wwhhiicchh  aarree  cchheemmiiccaallllyy  rreeaaccttiivvee  wwiitthh  aallkkaalliiss  ooff  cceemmeenntt,,  sshhaallll  nnoott  bbee  uusseedd,,  aass  iitt  wwiillll  

iinndduuccee  ccrraacckkiinngg  ooff  ccoonnccrreettee..  

ee  SSlliitt  aanndd  dduusstt  pprreesseenntt  iinn  nnaattuurraall  ssaanndd  sshhaallll  bbee  lliimmiitteedd  ttoo  88%%  bbyy  wweeiigghhtt..  IInn  ccaassee  iitt  iiss  mmoorree  tthhaann  88%%  iitt  

sshhaallll  bbee  wwaasshheedd  aatt  ssiittee  wwiitthh  cclleeaann  wwaatteerr..  PPrreesseennccee  ooff  mmiiccaa  sshhaallll  nnoott  bbee  mmoorree  tthhaann  11%%  bbyy  wweeiigghhtt..  

  

22..11..22  GGrraaddiinngg      

    

FFiinnee  aaggggrreeggaattee  wwiitthh  aa  ffiinneenneessss  mmoodduulluuss  vvaalluuee  lleessss  tthhaann  „„22‟‟  sshhaallll  nnoott  bbee  uusseedd  ffoorr  rreeiinnffoorrcceedd  

ccoonnccrreettee  wwoorrkk..  TThhee  nnaattuurraall  ssaanndd  uusseedd  ffoorr  RRCCCC  wwoorrkk  sshhaallll  hhaavvee  aa  ggrraaddiinngg  ccoonnffoorrmmiinngg  ttoo  oonnee  ooff  

tthhee  tthhrreeee  ggrraaddiinngg  zzoonneess  ggiivveenn  iinn  tthhee  ffoolllloowwiinngg  ttaabbllee  ((TTaabbllee  bb))..  FFiinnee  aaggggrreeggaattee  ccoonnffoorrmmiinngg  ttoo  

ggrraaddee  IIVV  aass  ppeerr  IISS::  338833  sshhaallll  nnoott  bbee  uusseedd  ffoorr  RRCCCC  wwoorrkkss..  

  

FFoorr  ccooaarrssee  ssaanndd  tthhee  ggrraaddiinngg  ooff  ssaanndd  aass  ddeetteerrmmiinneedd  bbyy  tthhee  mmeetthhoodd  pprreessccrriibbeedd  iinn  IISS::  22338866  PPaarrtt  II  

sshhaallll  bbee  wwiitthhiinn  tthhee  lliimmiittss  ooff  ggrraaddiinngg  IIIIII  ggiivveenn  iinn  TTaabbllee  BB..  

  

SSttoonnee  dduusstt  sshhaallll  bbee  oobbttaaiinneedd  bbyy  ccrruusshhiinngg  hhaarrdd  ssttoonnee  aanndd  tthhee  ggrraaddiinngg  sshhaallll  bbee  aass  ddeetteerrmmiinneedd  bbyy  tthhee  

mmeetthhoodd  pprreessccrriibbeedd  iinn  IISS  ::  22338866  PPaarrtt  II  &&  IIII..  IItt  sshhaallll  bbee  wwiitthhiinn  tthhee  lliimmiittss  ooff  ggrraaddiinngg  zzoonnee  IIIIII..  TThhee  

ffiinneenneessss  mmoodduulluuss  ooff  ssttoonnee  dduusstt  sshhaallll  nnoott  bbee  lleessss  tthhaann  11..88..  IItt  sshhaallll  nnoott  ccoonnttaaiinn  mmoorree  tthhaann  88%%  ooff  ssiilltt  

aass  ddeetteerrmmiinneedd  bbyy  ffiieelldd  tteesstt  wwiitthh  mmeeaassuurreedd  ccyylliinnddeerr..  TThhee  ssiilltt  ccoonntteenntt  iiss  ffoouunndd  oouutt  bbyy  kkeeeeppiinngg  aa  

ssaammppllee  ooff  ssttoonnee  dduusstt  wwiitthhoouutt  ddrryyiinngg  iinn  220000  mmmm  mmeeaassuurriinngg  ccyylliinnddeerr..  TThhee  qquuaannttiittyy  ooff  tthhee  ssaammppllee  

sshhaallll  bbee  ssuucchh  tthhaatt  iitt  ffiillllss  tthhee  ccyylliinnddeerr  uuppttoo  1100mmmm  mmaarrkk..  TThheenn  cclleeaann  wwaatteerr  sshhaallll  bbee  aaddddeedd  uuppttoo  115500  

mmmm  mmaarrkk..  TThhee  mmiixxttuurree  sshhaallll  bbee  ssttiirrrreedd  vviiggoorroouussllyy  aanndd  tthhee  ccoonntteennttss  aalllloowweedd  ttoo  sseettttllee  ffoorr  33  hhoouurrss..  

TThhee  hheeiigghhtt  ooff  sslliitt  vviissiibbllee  aass  sseettttlleedd  llaayyeerr  aabboovvee  tthhee  ssttoonnee  dduusstt  sshhaallll  bbee  eexxpprreesssseedd  aass  ppeerrcceennttaaggee  

mmoorree  tthhaann  88%%  ooff  ssiilltt  sshhaallll  bbee  wwaasshheedd  ssoo  aass  ttoo  bbeeiinngg  ddoowwnn  tthhee  ccoonntteenntt  wwiitthhiinn  tthhee  aalllloowwaabbllee  lliimmiitt..  

  

WWhheenn  ggrraaddiinngg  ffaallllss  oouuttssiiddee  tthhee  lliimmiittss  ooff  aannyy  ppaarrttiiccuullaarr  ggrraaddiinngg  ZZoonnee  ooff  ssiieevveess,,  ootthheerr  tthhaann  660000  

mmiiccrroonn  IISS  ssiieevvee,,  bbyy  aa  ttoottaall  aammoouunntt  nnoott  eexxcceeeeddiinngg  55%%,,  iitt  sshhaallll  bbee  rreeggaarrddeedd  aass  ffaalllliinngg  wwiitthhiinn  tthhaatt  

ggrraaddiinngg  zzoonnee..  
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2233  

                TTAABBLLEE  BB::  GGRRAADDIINNGG  OOFF  FFIINNEE  AAGGGGRREEGGAATTEE  ((AASS  PPEERR  IISS::  338833))  
  

IISS  SSiieevvee  

DDeessiiggnnaattiioonn  
ppeerrcceennttaaggee  bbyy  

wweeiigghhtt  ppaassssiinngg  

IISS  SSiieevvee  

      

  GGrraaddiinngg  ZZoonnee  

II  
GGrraaddiinngg  ZZoonnee  

IIII  
GGrraaddiinngg  ZZoonnee  

IIIIII  
GGrraaddiinngg  ZZoonnee  

IIVV  

1100  mmmm  110000  110000  110000  110000  

44..7755  mmmm  9900--110000  9900--110000  9900--110000  9955--110000  

22..3366  mmmm  6600--9955  7755--110000  8855--110000  9955--110000  

11..1188  mmmm  3300--7700  5555--9900  7755--110000  9900--110000  

660000  mmiiccrroonn  1155--3344  3355--5599  6600--7799  8800--110000  

330000  mmiiccrroonn  55--2200  88--3300  1122--4400  1155--5500  

115500  mmiiccrroonn  00--1100  00--1100  00--1100  00--1155  

  

SSaammpplliinngg  aanndd  tteessttiinngg  

  

FFiinnee  aaggggrreeggaattee  sshhaallll  bbee  ssuubbjjeecctteedd  ttoo  iinnssppeeccttiioonn  aanndd  tteessttiinngg..  

  

TThhee  mmeetthhoodd  ooff  ssaammpplliinngg  ffoorr  tteesstt  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  IISS::  22443300  

  

SSaammpplleess  ooff  ffiinnee  aaggggrreeggaattee  ffoorr  tteessttiinngg  sshhaallll  bbee  ccoolllleecctteedd  ffrroomm  ttrraannssppoorrttaattiioonn  uunniittss  oorr  ssttaacckk  oorr    

ssttoocckkppiilleess..  EEaacchh  ssaammppllee  sshhaallll  bbee  ppaacckkeedd  sseeppaarraatteellyy  aanndd  ddiissppaattcchheedd  ttoo  tthhee  tteessttiinngg  llaabboorraattoorryy..  

PPaacckkiinngg  aanndd  mmaarrkkiinngg  ooff  ssaammpplleess  sshhaallll  bbee  ddoonnee  iinn  aaccccoorrddaannccee  wwiitthh  ccllaauussee  66..00  ooff  IISS::  22443300..  

  

TThhee  CCoonnttrraaccttoorr  sshhaallll  ffuurrnniisshh  tteesstt  rreessuullttss  ooff  ssaammpplleess  aass  mmaayy  bbee  rreeqquuiirreedd  bbyy  tthhee  cclliieenntt//  ccoonnssuullttaanntt..  

TTeessttiinngg  sshhaallll  bbee  ccaarrrriieedd  oouutt  iinn  aaccccoorrddaannccee  wwiitthh  IISS::  22338866  ((PPaarrttss--  11  ttoo  88))..  

  

SSttoorraaggee  

  

aa..  AAggggrreeggaattee  sshhaallll  bbee  ssttoorreedd  oonn  aa  hhaarrdd  ssuurrffaaccee  oorr  aa  wweellll  ddeessiiggnneedd  ppllaattffoorrmm  ooff  ccoonnccrreettee,,  ttiimmbbeerr,,  mmeettaall  

oorr  aannyy  ootthheerr  aapppprroovveedd  mmaatteerriiaall  ssoo  aass  ttoo  pprreevveenntt  tthhee  mmiixxttuurree  ooff  ccllaayy,,  dduusstt,,  vveeggeettaabbllee  aanndd  ootthheerr  

ffoorreeiiggnn  mmaatttteerr..  

bb..  SSttoorriinngg  aanndd  ssttaacckkiinngg  ooff  ffiinnee  aaggggrreeggaattee  sshhaallll  bbee  ddoonnee  iinn  aaccccoorrddaannccee  wwiitthh  ccllaauussee  33..55  ooff  IISS::44008822  

cc..  WWhhiillee  ssttaacckkiinngg,,  tthhee  aaggggrreeggaattee  sshhaallll  nnoott  ffoorrmm  ppyyrraammiiddss  rreessuullttiinngg  iinn  sseeggrreeggaattiioonn  ooff  ddiiffffeerreenntt  ssiizzee  

ppaarrttiicclleess..  TThhee  ssttaacckkss  sshhaallll  bbee  rreegguullaarr..  

dd..  UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  oorr  nneecceessssiittaatteedd  bbyy  ssiittee  ccoonnddiittiioonnss,,  ssttaacckkiinngg  ooff  ffiinnee  aaggggrreeggaattee  sshhaallll  bbee  

ssuuffffiicciieennttllyy  aawwaayy  ffrroomm  tthhaatt  ooff  ccooaarrssee  aaggggrreeggaattee..  

  

CCooaarrssee  aaggggrreeggaattee  sshhaallll  mmeeaann  aaggggrreeggaattee  ooff  wwhhiicchh  nnoott  lleessss  tthhaann  9955%%  bbyy  wweeiigghhtt  iiss  rreettaaiinneedd  oonn  44..7755  

mmmm  mmeesshh  IISS  ssiieevvee  ooff  IISS::22443300  aanndd  sshhaallll  ccoonnffoorrmm  ttoo  IISS::338833..  
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22..22..00  CCOOAARRSSEE  AAGGGGRREEGGAATTEE  ::  

  

22..22..11  GGeenneerraall  RReeqquuiirreemmeennttss::  

  

CCooaarrssee  aaggggrreeggaatteess  sshhaallll  bbee  mmaacchhiinnee--ccrruusshheedd  ssttoonnee  ooff  bbllaacckk  ttrraapp  oorr  eeqquuiivvaalleenntt  bbllaacckk  hhaarrdd  ssttoonnee  

aanndd  sshhaallll  bbee  hhaarrdd,,  ssttrroonngg,,  ddeennssee,,  dduurraabbllee,,  cclleeaann  oorr  pprrooccuurreedd  ffrroomm  qquuaarrrriieess  aapppprroovveedd  bbyy  tthhee  

cclliieenntt//ccoonnssuullttaanntt..  GGeenneerraallllyy  ccooaarrssee  aaggggrreeggaattee  sshhaallll  bbee  ccuubbiiccaall  iinn  sshhaappee  aanndd  nnoott  ffllaakkee  oorr  eelloonnggaatteedd..  

  

AAggggrreeggaatteess  sshhaallll  bbee  ffrreeee  ffrroomm  iinnjjuurriioouuss  aammoouunnttss  ooff  ddiissiinntteeggrraatteedd  ppiieecceess,,  rreeaaccttiivvee  ssiilliiccaa,,  aallkkaallii,,  

hhaarrmmffuull  ssaalltt,,  oorrggaanniicc  mmaatttteerrss  aanndd  ootthheerr  ddeelleetteerriioouuss  mmaatteerriiaallss..  

  

CCooaarrssee  aaggggrreeggaattee  ttoo  bbee  uusseedd  ffoorr  rreeiinnffoorrcceedd  cceemmeenntt  ccoonnccrreettee  wwoorrkk  sshhaallll  nnoott  ccoonnttaaiinn  aannyy  mmaatteerriiaall  

lliiaabbllee  ttoo  aattttaacckk  tthhee  sstteeeell  rreeiinnffoorrcceemmeenntt..  

  

TThhee  mmaaxxiimmuumm  qquuaannttiittyy  ooff  ddeelleetteerriioouuss  mmaatteerriiaallss  sshhaallll  nnoott  eexxcceeeedd  55  ppeerrcceenntt  ooff  tthhee  wweeiigghhtt  ooff  ccooaarrssee  

aaggggrreeggaattee  aanndd  tthhee  lliimmiittss  ssppeecciiffiieedd  iinn  TTaabbllee  11  ooff  IISS::338833  wwhheenn  tteesstteedd  iinn  aaccccoorrddaannccee  wwiitthh  

IISS::22338866((PPaarrtt--22))..  

  

TThhee  aammoouunntt  ooff  ffiinnee  ppaarrttiicclleess  ooccccuurriinngg  iinn  tthhee  ffrreeee  ssttaattee  oorr  aass  lloooossee  aaddhheerreenntt  sshhaallll  nnoott  eexxcceeeedd  11%%  

wwhheenn  ddeetteerrmmiinneedd  bbyy  llaabboorraattoorryy  sseeddiimmeennttaattiioonn  tteessttss  aass  ppeerr  IISS::22338866..  

  

IInn  sseelleeccttiinngg  tthhee  aaggggrreeggaatteess  tthhee  CCoonnttrraaccttoorr  sshhaallll  ssaattiissffyy  aanndd  eennssuurree  tthhaatt  tthhee  ssoouurrccee  iiss  ssuuiittaabbllee  ffoorr  

rreegguullaarr  ssuuppppllyy  aanndd  aa  wwaattcchh  sshhaallll  bbee  mmaaiinnttaaiinneedd  tthhaatt  tthhee  ppaarrttiiccllee  sshhaappee  aanndd  ggrraaddiinngg  rreemmaaiinn  

rreeaassoonnaabbllyy  uunniiffoorrmm  tthhrroouugghhoouutt  tthhee  pprrooggrreessss  ooff  wwoorrkk..  

  

TThhee  CCoonnttrraaccttoorr  sshhaallll  aarrrraannggee  ttoo  ssuuppppllyy  ccooaarrssee  aaggggrreeggaatteess  iinn  ssiinnggllee  ssiizzee,,  ffoorr  eeaacchh  nnoommiinnaall  ssiizzee,,  

ccoonnffoorrmmiinngg  ttoo  tthhee  ggrraaddiinngg  ggiivveenn  iinn  TTaabbllee  22  ooff  IISS::338833..  TThhee  ssiinnggllee  ssiizzeess  sshhaallll  bbee  ccoommbbiinneedd  iinn  

ssuuiittaabbllee  pprrooppoorrttiioonn  ttoo  ggeett  ddeessiirreedd  oovveerraallll  ggrraaddiinngg  ooff  aaggggrreeggaatteess..  TThhee  cclliieenntt//ccoonnssuullttaanntt  aatt  hhiiss  

ddiissccrreettiioonn,,  mmaayy  aallllooww  tthhee  uussee  ooff  ““GGrraaddeedd  AAggggrreeggaattee””  ooff  nnoommiinnaall  ssiizzee,,  ttoo  ccoonnffoorrmm  ttoo  tthhee  ggrraaddiinngg  

ssppeecciiffiieedd  iinn  TTaabbllee  22  ooff  IISS::338833..  

22..22..22  MMaaxxiimmuumm  SSiizzee  ::  

  

TThhee  mmaaxxiimmuumm  ssiizzee  ooff  aaggggrreeggaatteess  sshhaallll  nnoott  bbee  ggrreeaatt  tthhaann  oonnee  qquuaarrtteerr  ooff  tthhee  mmaaxxiimmuumm  tthhiicckknneessss  ooff  

tthhee  mmeemmbbeerr  ssoo  aass  ttoo  ssuurrrroouunndd  aallll  rreeiinnffoorrcceemmeenntt..  FFoorr  hheeaavviillyy  rreeiinnffoorrcceedd  ccoonnccrreettee  mmeemmbbeerrss,,  tthhee  

nnoommiinnaall  ssiizzee  ooff  aaggggrreeggaattee  sshhaallll  bbee  55  mmmm  lleessss  tthhaann  tthhee  mmiinniimmuumm  cclleeaarr  ddiissttaannccee  bbeettwweeeenn  tthhee  

rreeiinnffoorrcceemmeenntt  mmaaiinn  bbaarr  oorr  55  mmmm  lleessss  tthhaann  tthhee  mmiinniimmuumm  ccoovveerr  ttoo  tthhee  rreeiinnffoorrcceemmeenntt  wwhhiicchheevveerr  iiss  

ssmmaalllleerr..  

  

IInn  rreeiinnffoorrcceedd  ccoonnccrreettee  wwoorrkk,,  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd,,  nnoommiinnaall  mmaaxxiimmuumm  ssiizzee  ooff  ccooaarrssee  

aaggggrreeggaattee  sshhaallll  bbee  2200  mmmm  aanndd  ddoowwnn..  

  

22..22..33  SSttoorraaggee  ::  

  

aa..  GGeenneerraallllyy,,  ssttoorraaggee  ooff  ccooaarrssee  aaggggrreeggaattee  sshhaallll  ccoonnffoorrmm  ttoo  ccllaauussee  33..55  ooff  IISS::44008822..  AAggggrreeggaattee  sshhaallll  bbee  

ssttoorreedd  aatt  ssiittee  oonn  aa  hhaarrdd  ddrryy  ppaattcchh  ooff  ggrroouunndd,,  pprreeffeerraabbllee  lleevveelllleedd  aanndd  rroolllleedd..  
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bb..  AAggggrreeggaattee  ooff  vvaarriioouuss  SSiizzeess  sshhaallll  bbee  ssttoorreedd  iinn  sseeppaarraattee  ssttoocckkppiilleess  wwiitthh  hheeiigghhtt  nnoott  eexxcceeeeddiinngg  11  mm  ttoo  

pprreevveenntt  ccoonniinngg  oorr  sseeggrreeggaattiioonn..  AA  bboottttoomm  llaayyeerr  ooff  ccooaarrssee  aaggggrreeggaattee  110000  mmmm  ddeeeepp  sshhaallll  bbee  

uunnddiissttuurrbbeedd  wwhhiillee  rreemmoovviinngg  tthhee  mmaatteerriiaall  ffoorr  uussee..  

cc..  IIff  tthhee  aaggggrreeggaattee  aarree  ssttoorreedd  aatt  ssiittee  ffoorr  aa  lloonngg  ttiimmee,,  iitt  sshhaallll  bbee  ssiieevveedd  bbeeffoorree  uussee,,  ttoo  rreemmoovvee  dduusstt,,  iiff  

ddiirreecctteedd  bbyy  tthhee  ccoonnssuullttaanntt..  

  

33..00..00  SSTTEEEELL  RREEIINNFFOORRCCEEMMEENNTT  ::  

  

33..11..00  SSuuppppllyy  ::  

  

SStteeeell  rreeiinnffoorrcceemmeenntt  ffoorr  ccoonnccrreettee  sshhaallll  bbee  rroouunndd//rriibbbbeedd  bbaarrss,,  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  aanndd  sshhaallll  

ccoommppllyy  wwiitthh  tthhee  ffoolllloowwiinngg  ggrraaddeess..  

    

HHiigghh  ssttrreennggtthh  ddeeffoorrmmeedd  sstteeeell  bbaarrss  ccoonnffoorrmmiinngg  ttoo  IISS::  11778866..  IIff  ssppeecciiffiieedd,,  tteesstteedd    qquuaalliittyy  hhiigghh  

yyiieelldd  ssttrreennggtthh  ddeeffoorrmmeedd  ccoorrrroossiioonn  rreessiissttaanntt  sstteeeell  ((  CCRRSS))  bbaarrss  ffrroomm  TTAATTAA  ((  TTIISSCCOONN--  5500  CCRRSS))  oorr  

SSAAIILL  ((  HHCCRR--RREEBBAARRSS  GGrr..MM  ))  ccoonnffoorrmmiinngg  ttoo  IISS::  11778866  ffoorr  mmeecchhaanniiccaall  pprrooppeerrttiieess  wwiitthh  iimmpprroovveedd  

ccoorrrroossiioonn  rreessiissttaannccee  aanndd  bboonndd  ssttrreennggtthh  sshhaallll  bbee  uusseedd..    

  

AAllll  sstteeeell  sshhaallll  bbee  pprrooccuurreedd  ffrroomm  oorriiggiinnaall  pprroodduucceerrss..  NNoo  rree--rroolllleedd    sstteeeell  sshhaallll  bbee  iinnccoorrppoorraatteedd  iinn  tthhee  

wwoorrkk..  OOnnllyy  nneeww  sstteeeell  sshhaallll  bbee  ddeelliivveerreedd  ttoo  tthhee  ssiittee  aanndd  sshhaallll  bbee  ffrreeee  ooff  mmiillll  ssccaallee,,  lloooossee  rruusstt,,  

ggrreeaassee  ooiill,,  ppaaiinntt  oorr  aannyy  ootthheerr  ddeelleetteerriioouuss  mmaatteerriiaallss  wwhhiicchh  rreedduuccee  oorr  ddeessttrrooyyeedd  bboonndd..  

  

33..22..00  MMeeaassuurreemmeenntt  ooff  RReeiinnffoorrcceemmeenntt  ::  

  

MMeeaassuurreemmeenntt  rreellaattiinngg  ttoo  nnoommiinnaall  mmaassss,,  ddiimmeennssiioonnss  aanndd  ttoolleerraanncceess  ooff  vvaarriioouuss  ttyyppeess  sstteeeell  sshhaallll  

ccoonnffoorrmm  ttoo  rreelleevvaanntt  IISS  ccooddeess..  

  

RReeiinnffoorrcceemmeenntt  sshhaallll  bbee  mmeeaassuurreedd  iinn  lleennggtthhss  ooff  bbaarr  aass  aaccttuuaallllyy  ppllaacceedd  iinn  ppoossiittiioonn  oonn  ssttaannddaarrdd  

wweeiigghhtt  bbaassiiss,,  nnoo  aalllloowwaanncceess  bbeeiinngg  mmaaddee  iinn  tthhee  wweeiigghhtt  ffoorr  rroolllliinngg  mmaarrggiinn,,  WWaassttaaggee,,  cchhaaiirrss  aanndd  

bbiinnddiinngg  wwiirree  sshhaallll  nnoott  bbee  mmeeaassuurreedd..  AAuutthhoorriisseedd  oovveerrllaappss  aanndd  sspplliicceess  sshhaallll  oonnllyy  bbee  mmeeaassuurreedd..  RRaattee  

qquuootteedd  sshhaallll  iinncclluuddee  tthhee  ccoosstt  ooff  wweellddiinngg  iiff  ssppeecciiffiieedd..  

  

33..33..00  TTeessttiinngg  ::  

  

TTeesstt  cceerrttiiffiiccaatteess  ffrroomm  mmaannuuffaaccttuurreerr,,  mmiillll  cceerrttiiffiiccaatteess  aanndd  cceerrttiiffiiccaatteess  ooff  oorriiggiinn  sshhaallll  bbee  ssuubbmmiitttteedd  

ffoorr  eeaacchh  ccoonnssiiggnnmmeenntt..  AAddddiittiioonnaall  tteessttss  rreeqquuiirreedd  sshhaallll  bbee  ddoonnee  aass  rreeccoommmmeennddeedd  bbyy  tthhee  cclliieenntt//  

ccoonnssuullttaanntt  aatt  tthhee  CCoonnttrraaccttoorr‟‟ss  oowwnn  ccoosstt..  AAnn  aaccccrreeddiitteedd  llaabboorraattoorryy  sshhaallll  ccaarrrryy  oouutt  tteessttiinngg..  AAnnyy  

rreeiinnffoorrcceemmeenntt  ssoo  ssaammpplleedd  aanndd  tteesstteedd  wwhhiicchh  ffaaiillss  ttoo  ccoommppllyy  wwiitthh  tthhee  ssppeecciiffiiccaattiioonnss  sshhaallll  bbee  

rreejjeecctteedd  aanndd  tthhee  wwhhoollee  bbaattcchh  sshhaallll  bbee  rreemmoovveedd  ffrroomm  tthhee  ssiittee  iimmmmeeddiiaatteellyy..  TThhee  CCoonnttrraaccttoorr  sshhaallll  

hhaavvee  nnoo  ccllaaiimm  ffoorr  bbaarrss  mmuuttiillaatteedd  iinn  oobbttaaiinniinngg  tteesstt  ssaammpplleess..  

  

33..44..00  SSaammpplliinngg  ::    

  

SSaammpplliinngg  sshhaallll  bbee  ddoonnee  iinn  aaccccoorrddaannccee  wwiitthh  rreelleevvaanntt  IISS  ccooddeess..  FFoorr  eevveerryy  4400  ttoonnnneess  ooff  sstteeeell  aatt  lleeaasstt  

oonnee  tteesstt  sshhaallll  bbee  ddoonnee..  



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  2266  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

2266  

  

CCRRSS  rreeiinnffoorrcciinngg  bbaarrss  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  pphhyyssiiccaall  pprrooppeerrttiieess  ooff  IISS::11778866..  IInn  aaddddiittiioonn  wwhheenn  tteesstteedd  

ffoorr  ccoorrrroossiioonn  rreessiissttaannccee  aass  ppeerr  tthhee  ssttaannddaarrdd  AASSTTMM  mmeetthhoodd  ssuucchh  aass  ssaalltt  sspprraayy  tteesstt  ((  BB..111177..9900))..  

PPootteennttiioo  DDyynnaammiicc  PPoollaarriissttiioonn  mmeeaassuurreemmeenntt  tteesstt  ((GG..55..7788))..  AAttmmoosspphheerriicc  CCoorrrroossiioonn  tteesstt  ((GG..5500..7766))  

aanndd  ssuullpphhuurr--ddii--ooxxiiddee  cchhaammbbeerr  tteesstt  ((GG..8877..8844))  sshhaallll  eexxhhiibbiitt  ccoorrrroossiioonn  rreessiissttaannccee  iinnddeexx  ooff  mmiinniimmuumm  

11..55..CCRRSS  ((ddeeffoorrmmeedd))  bbaarrss  sshhoouulldd  eeiitthheerr  bbee  bbuutttt  oorr  llaapp  wweellddeedd  aass  ppeerr  rreeccoommmmeennddeedd  pprraaccttiiccee  ooff  

IISS::99441177..  FFoorr  bbeesstt  rreessuullttss  bbaassiicc  ccooaatteedd  eelleeccttrrooddeess  ccoonnttaaiinniinngg  ccooppppeerr  aanndd//  oorr  nniicckkeell  sshhaallll  bbee  uusseedd..  

  

TThhee  cchheemmiissttrryy  ooff  CCRRSS  sshhoouulldd  bbee  aass  ggiivveenn  bbeellooww  ::  

  

CCaarrbboonn      --00..1155%%  mmaaxx  

SSuullpphhuurr((ss))    --00..0055%%  mmaaxx  

PPhhoosspphhoorruuss((pp))    --00..1122%%  mmaaxx  

SS++PP      --00..1177%%  mmaaxx  

SSiilliiccoonn      --00..4455%%  mmaaxx  

CCoorrrroossiioonn  

RReessiissttaanntt  eelleemmeennttss  --00..55%%  mmaaxx  

  

33..55..00  BBiinnddiinngg  WWiirree  ::    

  

TThhee  rreeiinnffoorrcceemmeenntt  sshhaallll  bbee  sseeccuurreellyy  bboouunndd  wwhheerreevveerr  bbaarrss  iinntteerrsseecctt  oorr  wwhheerreevveerr  rreeqquuiirreedd  wwiitthh  1166  

oorr  1188  ggaauuggee  ((  11..6633  mmmm  oorr  11..2222  mmmm  ))  aannnneeaalleedd  sstteeeell  wwiirree  ccoonnffoorrmmiinngg  ttoo  IISS::228800..  

  

33..66..00  MMeecchhaanniiccaall  sspplliicceess  ::  

  

MMeecchhaanniiccaall  ccoonnnneeccttiioonnss  ffoorr  ssppiilliicciinngg  rreeiinnffoorrcceemmeenntt  bbaarrss  iinn  ccoonnggeesstteedd  llooccaattiioonnss  sshhaallll  bbee  uusseedd  oonnllyy  

wwiitthh  tthhee  aapppprroovvaall  ooff  ccoonnssuullttaanntt//EEnnggiinneeeerr--iinn--CChhaarrggee..  PPaatteenntteedd  ccoouupplleerrss  aass  mmaannuuffaaccttuurreedd  bbyy  UUsshhaa  

MMaarrttiinn  IInndduussttrriieess  LLttdd..  ((  CCCCLL  bbaarr  ggrriippss))  aanndd  BBBBRR  IInnddiiaa  LLttdd..((BBBBRR  SSWWIIFF))  sshhaallll  bbee  uusseedd  wwhheerreevveerr  

mmeennttiioonneedd  iinn  tthhee  ddrraawwiinnggss..  TThhee  ccoouupplleerrss  sshhaallll  bbee  aattttaacchheedd  ttoo  tthhee  rreeiinnffoorrcceemmeenntt  bbaarrss  bbyy  ffoorrggiinngg,,  

hhyyddrraauulliicc  pprreessssiinngg  oorr  ssccrreeww  ccoouupplleerrss  iinn  ssppeecciiaall  cciirrccuummssttaanncceess  mmaayy  bbee  ppeerrmmiitttteedd..  AAllll  ooppeerraattiioonnss  

rreellaattiinngg  ttoo  rreeiinnffoorrcceemmeenntt  ccoouupplliinngg  sshhaallll  bbee  ddoonnee  uussiinngg  ssuupppplliieerr‟‟ss  ppaatteenntteedd  mmaacchhiinnee  //  eeqquuiippmmeenntt  

aanndd  iinn  tthhee  pprreesseennccee  ooff  tthhee  ssuupppplliieerr‟‟ss  rreepprreesseennttaattiivvee..  TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuubbmmiitt  rreelleevvaanntt  ttrraaddee  

lliitteerraattuurree,,  mmiill  cceerrttiiffiiccaatteess,,  cceerrttiiffiiccaattee  ooff  oorriiggiinn  aanndd  lleetttteerrss  ooff  aapppprroovvaall  ffoorr  eeaacchh  pprrooppoosseedd  

aapppplliiccaattiioonn..  AA  ssaammppllee  ooff  eeaacchh  ttyyppee  ooff  mmeecchhaanniiccaall  ccoouupplleerr  sshhaallll  bbee  ssuubbmmiitttteedd  ffoorr  tteessttiinngg  aanndd  

aapppprroovvaall  pprriioorr  ttoo  tthhee  uussee  ooff  aannyy  ccoouupplleerr  iinn  tthhee  wwoorrkkss..  

  

33..77..00  WWeellddiinngg  eelleeccttrrooddeess  ::  

  

EElleeccttrrooddeess  uusseedd  ffoorr  wweellddiinngg  ooff  sstteeeell  bbaarrss  sshhaallll  bbee  oorrddiinnaarryy  mmiilldd  sstteeeell  ggrraaddee  22  eelleeccttrrooddeess  

ccoonnffoorrmmiinngg  ttoo  IISS::881144  aanndd  sshhaallll  bbee  tthhee  qquuaalliittyy  aanndd  aapppprroovveedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee..  TThhee  wwoorrkk  

sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  ssttrriiccttllyy  aass  ppeerr  IISS::22775511  aanndd  IISS::99441177..  

  

33..88..00  CCaauusseess  ooff  RReejjeeccttiioonn  ::  
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SStteeeell  rreeiinnffoorrcceemmeenntt,,  nnoott  ccoonnffoorrmmiinngg  ttoo  rreelleevvaanntt  ssppeecciiffiiccaattiioonnss,,  sshhaallll  bbee  rreejjeecctteedd  bbyy  tthhee  

cclliieenntt//ccoonnssuullttaanntt..  EEvveerryy  bbaarr  sshhaallll  bbee  iinnssppeecctteedd  bbeeffoorree  aasssseemmbblliinngg  oonn  tthhee  wwoorrkk  aanndd  ddeeffeeccttiivvee,,  

bbrriittttllee  oorr  bbrruunntt  bbaarr  sshhaallll  bbee  rreejjeecctteedd..  CCrraacckkeedd  eennddss  ooff  bbaarrss  sshhaallll  bbee  ddiissccaarrddeedd..  TThhee  CCoonnttrraaccttoorr  aatt  

hhiiss  oowwnn  eexxppeennsseess  sshhaallll  iimmmmeeddiiaatteellyy  rreemmoovvee  rreejjeecctteedd  sstteeeell  ffrroomm  tthhee  wwoorrkk  ssiittee..  

  

33..99..00  SSttoorraaggee  ::  

  

SStteeeell  rreeiinnffoorrcceemmeenntt  sshhaallll  bbee  hhaannddlleedd  aanndd  ssttoorreedd  iinn  aa  mmaannnneerr  tthhaatt  bbeennddiinngg  oorr  ddiissttoorrttiioonn  ooff  

tthhee  bbaarrss  iiss  aavvooiiddeedd  aanndd  ccoorrrroossiioonn  ooff  sstteeeell  iiss  pprreevveenntteedd..  TThheeyy  sshhaallll  bbee  ssttoorreedd  iinn  ssuucchh  aa  

mmaannnneerr  tthhaatt  tthheeyy  aarree  nnoott  iinn  ddiirreecctt  ccoonnttaacctt  wwiitthh  tthhee  ggrroouunndd  ((  aatt  lleeaasstt  115500  mmmm  cclleeaarr  aabboovvee  

ggrroouunndd  ))..  IInn  ccaassee  ooff  lloonngg  ssttoorraaggee,,  aa  ccooaatt  ooff  cceemmeenntt  wwaasshh  sshhaallll  bbee  ggiivveenn  ttoo  tthhee  rreeiinnffoorrcciinngg  

sstteeeell  ttoo  pprreevveenntt  aannyy  ssccaalliinngg  oorr  rruussttiinngg..  AAnnyy  rreeiinnffoorrcceemmeenntt,,  wwhhiicchh  iiss  cceerrttiiffiieedd  aass  ccoorrrrooddeedd  

bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee,,  sshhaallll  eeiitthheerr  bbee  iimmmmeeddiiaatteellyy  wwiitthhddrraawwnn  ffrroomm  ssiittee  oorr  ssttaanndd  

bbllaasstteedd  aanndd  ccooaatteedd  wwiitthh  cceemmeenntt  sslluurrrryy..  NNoo  eexxttrraa  ppaayymmeenntt  sshhaallll  bbee  mmaaddee  ffoorr  ssaanndd  bbllaassttiinngg  

aanndd  cceemmeenntt  ccooaattiinngg..  BBaarrss  ooff  ddiiffffeerreenntt  ccllaassssiiffiiccaattiioonnss  aanndd  ssiizzee  sshhaallll  bbee  ssttoorreedd  sseeppaarraatteellyy..  

GGeenneerraallllyy,,  ssttoorraaggee  ooff  rreeiinnffoorrcceemmeennttss  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  ccllaauussee  33..77  ooff  IISS::44003322..  
  

44..00..00  WWAATTEERR  ::  

  

  WWaatteerr  uusseedd  ffoorr  vvaarriioouuss  wwoorrkkss  sshhaallll  ccoonnffoorrmm  ttoo  IISS::445566..    

  

44..11..00  GGeenneerraall  RReeqquuiirreemmeennttss  ::  

  

WWaatteerr  uusseedd  ffoorr  bbootthh  mmiixxiinngg  aanndd  ccuurriinngg  ooff  ccoonnccrreettee//  bbrriicckkwwoorrkk  //ppllaasstteerr  aass  wweellll  aass  ffoorr  wwaasshhiinngg  

aaggggrreeggaattee  sshhaallll  bbee  ppoottaabbllee  aanndd  ffrreeee  ffrroomm  iinnjjuurriioouuss  aammoouunnttss  ooff  ddeelleetteerriioouuss  mmaatteerriiaallss  lliikkee  aallkkaalliiss,,  

aacciiddss,,  ooiillss  ssaallttss,,  ssuuggaarr,,  oorrggaanniicc  mmaatteerriiaallss,,  vveeggeettaabbllee  ggrroowwtthh  oorr  ootthheerr  ssuubbssttaanncceess  wwhhiicchh  aarree  lliikkeellyy  ttoo  

aaffffeecctt  tthhee  ssttrreennggtthh  oorr  dduurraabbiilliittyy  ooff  ccoonnccrreettee  aanndd  ootthheerr  ccoonnssttrruuccttiioonn  mmaatteerriiaallss..  BBeeffoorree  ssttaarrttiinngg  aannyy  

ccoonnccrreettiinngg  //  bbrriicckkwwoorrkk  //  ppllaasstteerr  wwoorrkk  aanndd  wwhheerreevveerr  tthhee  ssoouurrccee  ooff  wwaatteerr  cchhaannggeess,,  tthhee  wwaatteerr  sshhaallll  

bbee  tteesstteedd  ffoorr  iittss  aacccceeppttaabbiilliittyy  ffoorr  uussee  iinn  ccoonnccrreettee  eettcc..  bbyy  tthhee  mmeetthhooddss  ggiivveenn  iinn  IISS  ::  33002255..  NNoo  wwaatteerr  

sshhaallll  bbee  uusseedd  uunnttiill  tteesstteedd  aanndd  ffoouunndd  ssaattiissffaaccttoorryy  aanndd  ccoosstt  ooff  aallll  ssuucchh  tteessttss  sshhaallll  bbee  bboorrnnee  bbyy  tthhee  

CCoonnttrraaccttoorr..  

  

HHaarrdd  aanndd  bbiitttteerr  wwaatteerr  sshhaallll  ggeenneerraallllyy  bbee  ffoouunndd  uunnssuuiittaabbllee  ffoorr  ccuurriinngg  mmoorrttaarr  aanndd  ccoonnccrreettee..  

WWaatteerr  ffoorr  uussee  iinn  mmiixxiinngg  wwiitthh  cceemmeenntt  sshhaallll  nneeiitthheerr  bbee  hhootttteerr  tthhaann  2255
00
CC  nnoorr  ccoollddeerr  tthhaann  55

00
CC  aatt  tthhee  

ttiimmee  mmiixxiinngg..  

WWhheenneevveerr  tteemmppeerraattuurree  ccoonnttrroolllleedd  ccoonnccrreettee  iiss  ssppeecciiffiieedd,,  tthhee  CCoonnttrraaccttoorr  mmaayy  eessttaabblliisshh  aann  iiccee  

mmaakkiinngg  ppllaanntt  ooff  rreeqquuiirreedd  ccaappaacciittyy  aatt  ssiittee..  

WWaatteerr  uusseedd  ffoorr  ccuurriinngg  sshhaallll  nnoott  pprroodduuccee  aannyy  oobbjjeeccttiioonnaabbllee  ssttaaiinn  oorr  uunnssiigghhttllyy  ddeeppoossiitt  oonn  tthhee  

ssuurrffaaccee..  IItt  sshhaallll  bbee  ffrreeee  ooff  eelleemmeennttss  tthhaatt  ssiiggnniiffiiccaannttllyy  aaffffeecctt  tthhee  hhyyddrraattiioonn  rreeaaccttiioonn..  PPrreesseennccee  ooff  

ttaannnniicc  aacciidd  oorr  iirroonn  ccoommppoouunnddss  iinn  wwaatteerr  iiss  oobbjjeeccttiioonnaabbllee..  
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AAcccceeppttaannccee  CCrriitteerriiaa  ::  

WWaatteerr  ttoo  bbee  uusseedd,,  sshhaallll  ssaattiissffyy  tthhee  ffoolllloowwiinngg  ::  

44..22..11  TToo  nneeuuttrraalliissee  220000  mmll  ssaammppllee  ooff  wwaatteerr,,  uussiinngg  pphheennoobbhhiihhaalleeiinn  aass  aann  iinnddiiccaattoorr,,  iitt  sshhoouulldd  bbee  rreeqquuiirree  

mmoorree  tthhaann  22  mmll  ooff  00..11  nnoorrmmaall  NNaaOOHH..  

44..22..22  TToo  nneeuuttrraalliissee  220000  mmll  ssaammppllee  ooff  wwaatteerr,,  uussiinngg  mmeetthhyyll  oorraannggee  aass  aann  iinnddiiccaattoorr,,  iitt  sshhoouulldd  nnoott  rreeqquuiirree  

mmoorree  tthhaann  1100  mmll  ooff  00..11  nnoorrmmaall  HHCCLL44..22..33..    IItt  sshhoouulldd  nnoott  ccoonnttaaiinn  ssoolliiddss  bbyy  wweeiigghhtt  iinn  eexxcceessss  ooff  tthhee  

ffoolllloowwiinngg  ::  

OOrrggaanniicc        220000  mmgg//lliitteerr            

  IInnoorrggaanniicc      33000000  mmgg//lliitteerr            

  SSuullpphhaatteess      550000  mmgg//lliitteerr          

  CChhlloorriiddeess      11000000  mmgg//lliitteerr  ffoorr  RRCC  wwoorrkk  aanndd  

22000000  mmgg//lliitteerr  ffoorr  ootthheerr  wwoorrkkss    

SSuussppeennddeedd  MMaatttteerr      22000000  mmgg//lliittrree  

TThhee  ppHH  vvaalluuee  ooff  wwaatteerr  sshhaallll  bbee  bbeettwweeeenn  66  aanndd  88..  IIff  rreeqquuiirreedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  iitt  sshhaallll  bbee  

tteesstteedd  bbyy  ccoommppaarriissoonn  wwiitthh  ddiissttiilllleedd  wwaatteerr..  CCoommppaarriissoonn  sshhaallll  bbee  mmaaddee  bbyy  mmeeaannss  ooff  ssttaannddaarrdd  

cceemmeenntt  tteessttss  ffoorr  ssoouunnddnneessss,,  ttiimmee  ooff  sseettttiinngg  aanndd  mmoorrttaarr  ssttrreennggtthh  bbyy  3300  mmiinnuutteess  oorr  mmoorree  oorr  ddeeccrreeaassee  

ooff  mmoorree  tthhaann  1100%%  iinn  ssttrreennggtthh  ooff  mmoorrttaarr  pprreeppaarreedd  wwiitthh  wwaatteerr  ssaammppllee  wwhheenn  ccoommppaarreedd  wwiitthh  tthhee  

rreessuullttss  oobbttaaiinneedd  wwiitthh  mmoorrttaarr  pprreeppaarreedd  wwiitthh  ddiissttiilllleedd  wwaatteerr  sshhaallll  bbee  ssuuffffiicciieenntt  ccaauussee  ffoorr  rreejjeeccttiioonn  ooff  

wwaatteerr  uunnddeerr  tteesstt..  

44..33..00..  SSaammppllee  ffoorr  TTeessttiinngg  ::  

TThhee  ssaammpplleess  ooff  wwaatteerr  ttaakkeenn  ffoorr  tteessttiinngg  sshhaallll  rreepprreesseenntt  tthhee  wwaatteerr  pprrooppoosseedd  ttoo  bbee  uusseedd,,  wwiitthh  dduuee  

aaccccoouunntt  bbeeiinngg  ppaaiidd  ttoo  sseeaassoonnaall  vvaarriiaattiioonn..  TThhee  ssaammpplleess  sshhaallll  nnoott  rreecceeiivvee  aannyy  ttrreeaattmmeenntt  bbeeffoorree  

tteessttiinngg  ootthheerr  tthhaann  tthhaatt  eennvviissaaggeedd  iinn  tthhee  rreegguullaarr  ssuuppppllyy  ooff  wwaatteerr  pprrooppoosseedd  ffoorr  uussee..  TThhee  ssaammppllee  sshhaallll  

bbee  ssttoorreedd  iinn  aa  cclleeaann  ccoonnttaaiinneerr..  TTeesstt  sshhaallll  bbee  ccaarrrriieedd  oouutt  oonnllyy  oonnccee  ffoorr  oonnee  ppaarrttiiccuullaarr  ssoouurrccee..  

TTeessttiinngg  sshhaallll  bbee  ddoonnee  aass  ppeerr  IISS::33002255  ((RReelleevvaanntt  ppaarrttss))..  

44..44..00..  SSttoorraaggee  ::  

SSttoorraaggee  ooff  wwaatteerr  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::44008822,,  wwhheenneevveerr  wwaatteerr  iiss  ttoo  bbee  ccoovveerreedd  ttoo  tthhee  

ssaattiissffaaccttiioonn  ooff  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  ttoo  pprreevveenntt  ccoonnttaammiinnaattiioonn..  

  AADDMMIIXXTTUURREESS    

AAddmmiixxttuurreess  sshhaallll  bbee  uusseedd  iinn  ccoonnccrreettee,,  mmoorrttaarr  ppllaasstteerr  eettcc..  aass  ssppeecciiffiieedd  iinn  tthhee  sscchheedduullee  ooff  iitteemmss  aanndd  

//  oorr  ddrraawwiinngg  oonnllyy  aafftteerr  tthhee  pprroodduucctt  iiss  aapppprroovveedd  bbyy  tthhee  cclliieenntt  //  ccoonnssuullttaanntt..  TThhee  CCoonnttrraaccttoorr  iiss  bboouunndd  

ttoo  ffuurrnniisshh  aallll  ssuucchh  iinnffoorrmmaattiioonn  lliikkee  ddoossaaggee,,  mmeetthhoodd  ooff  aapppplliiccaattiioonn,,  cchhlloorriiddee  ccoonntteenntt,,  eettcc..  rreeqquuiirreedd  

ttoo  ddeecciiddee  oonn  tthhee  ssuuiittaabbiilliittyy  ooff  tthhee  aaddmmiixxttuurree..  AAllll  rreeqquuiirreedd  tteessttss  sshhoouulldd  bbee  ccaarrrriieedd  oouutt  aatt  tthhee  

iinnssttrruuccttiioonnss  ooff  tthhee  cclliieenntt  aatt  nnoo  eexxttrraa  ccoosstt..  
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UUssee  ooff  aaddmmiixxttuurree  bbeeiinngg  aa  ssppeecciiaalliisseedd  jjoobb,,  sshhaallll  bbee  ccaarrrriieedd  oouutt  ssttrriiccttllyy  aass  ppeerr  mmaannuuffaaccttuurree‟‟ss  

rreeccoommmmeennddaattiioonnss..  

  GGeenneerraall  RReeqquuiirreemmeennttss  ::  

AAddmmiixxttuurree  uusseedd  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  ffoolllloowwiinngg  rreelleevvaanntt  IISS  ccooddeess  aanndd  sshhaallll  bbee  ppuurrcchhaasseedd  ffrroomm  

rreeppuutteedd  mmaannuuffaaccttuurreess  aass  aapppprroovveedd  bbyy  cclliieenntt  //  ccoonnssuullttaanntt..  IInn  rreeiinnffoorrcceedd  ccoonnccrreettee,,  tthhee  cchhlloorriiddee  iioonn  

ooff  aannyy  aaddmmiixxttuurree  uusseedd  sshhaallll  nnoott  eexxcceeeedd  22%%  bbyy  wweeiigghhtt  ooff  tthhee  aaddmmiixxttuurree  aass  ddeetteerrmmiinneedd  iinn  

aaccccoorrddaannccee  wwiitthh  IISS::66992255  aanndd  tthhee  ttoottaall  cchhlloorriiddee  iioonn  iinn  aallll  aaddmmiixxttuurree  uusseedd  iinn  ccoonnccrreettee  mmii  sshhaallll  nnoott  

eexxcceeeedd  00..8833%%  bbyy  wweeiigghhtt  ooff  cceemmeenntt..  TThhee  aaddddiittiioonn  ooff  ccaallcciiuumm  cchhlloorriiddee  ttoo  ccoonnccrreettee  ccoonnttaaiinniinngg  

eemmbbeeddddeedd  mmeettaall  wwiillll  nnoott  bbee  ppeerrmmiitttteedd  uunnddeerr  aannyy  cciirrccuummssttaanncceess..  

AAcccceelleerraattiinngg  AAddmmiixxttuurreess  ccoonnffoorrmmiinngg  ttoo  IISS::99110033  &&  22664455..  IItt  sshhaallll  bbee  iinn  lliiqquuiidd  ssttaattee  wwiitthh  aa  ssppeecciiffiicc  

ggrraavviittyy  ooff  11..33  aanndd  ccoommppllyyiinngg  wwiitthh  AASSTTMM  CC--449944  ttyyppee  EE..  iitt  sshhaallll  aacccceelleerraattee  tthhee  sseettttiinngg  aanndd  

hhaarrddeenniinngg  ooff  tthhee  ccoonnccrreettee  mmiixx  tthheerreebbyy  aacchhiieevviinngg  hhiigghh  eeaarrllyy  aaggoo  ssttrreennggtthh..  IItt  sshhaallll  bbee  ffrroomm  CCIICCOO  oorr  

eeqquuiivvaalleenntt  wwiitthh  aallll  ttyyppeess  ooff  cceemmeenntt..  

RReettaarrddiinngg  AAddmmiixxttuurree  ccoonnffoorrmmiinngg  ttoo  IISS  ::99110033..  iitt  sshhaallll  bbee  lliiqquuiidd  ssttaattee  wwiitthh  aa  ssppeecciiffiicc  ggrraavviittyy  ooff  

11..2222  aanndd  ccoommppllyyiinngg  wwiitthh  AASSTTMM  CC--449944  ttyyppee  BB&&DD,,CCRRDD--CC8877  ttyyppee  BB&&DD,,  BBSS::55007755  ppaarrtt  11..  iitt  sshhaallll  

bbee  aaddddeedd  ttoo  tthhee  ccoonnccrreettee  mmiixx  dduurriinngg  tthhee  mmiixxiinngg  pprroocceessss  aalloonngg  wwiitthh  wwaatteerr  aanndd  aaggggrreeggaatteess..  NNoo  

eexxtteennssiioonn  ooff  nnoorrmmaall  mmiixxiinngg  ttiimmee  iiss  nneecceessssaarryy..  IItt  sshhaallll  ddeellaayy  tthhee  iinniittiiaall  aanndd  ffiinnaall  sseettttiinngg  ttiimmee..  IItt  

sshhaallll  hheellpp  ttoo  sspprreeaadd  tthhee  hheeaatt  ooff  hhyyddrraattiioonn  oovveerr  aa  lloonnggeerr  ppeerriioodd  ooff  ttiimmee..  IItt  sshhaallll  ggiivvee  aa  hhiigghhllyy  

wwoorrkkaabbllee  ccoonnccrreettee  wwiitthh  aa  llooww  WW  //CC  rraattiioo..  IItt  sshhaallll  bbee  ffrroomm  CCIICCOO,,  FFeebb  RRooffffee  oorr  eeqquuiivvaalleenntt  aanndd  bbee  

uusseedd  aatt  aammoouunntt  ooff  aacccceelleerraattiioonn  ooff  hhaarrddeenniinngg  rreeqquuiirreedd..  IItt  sshhoouulldd  bbee  ccoommppaattiibbllee  wwiitthh  aallll  ttyyppeess  ooff  

cceemmeenntt..  

AAiirr--eennttrraaiinniinngg  AAddmmiixxttuurree  ccoonnffoorrmmiinngg  ttoo  IISS::99110033..  

WWaatteerr--rreedduucciinngg  aaddmmiixxttuurreess  ccoonnffoorrmmiinngg  ttoo  IISS::99110033..  OOnnllyy  nnaapphhtthhaalleennee  bbaasseedd  wwaatteerr--rreedduucciinngg  

aaddmmiixxttuurree  //  ppllaassttiicciizzeerrss  sshhaallll  bbee  ppeerrmmiitttteedd..  

IInntteeggrraall  wwaatteerrpprrooooffiinngg  aaddmmiixxttuurree  ccoonnffoorrmmiinngg  ttoo  IISS::22664455..  IItt  sshhaallll  bbee  ffrroomm  FFeebb  RRooffffee‟‟ss  RRooffff  

HHyysseeaall,,  RRooffff  HHyypprrooooff,,  AAllggiipprrooooff  oorr  eeqquuiivvaalleenntt..  IItt  sshhaallll  bbee  uusseedd  aass  aann  eexxcceelllleenntt  cceemmeenntt  aaddmmiixxttuurree  

iinn  aallll  ttyyppeess  ooff  ccoonnccrreettee  //  ppllaasstteerr  mmoorrttaarrss,,  ppooiinnttiinngg  mmoorrttaarrss,,  mmaassoonnrryy  wwoorrkkss,,  gguunniittiinngg  wwoorrkkss  aanndd  

pprreessssuurree  ggrroouuttiinngg  wwoorrkkss..  IItt  sshhaallll  iimmpprroovvee  rreessiissttaannccee  ooff  tthhee  ssuurrffaaccee  ttoo  wweeaatthheerriinngg  aanndd  cchheemmiiccaall  

aattttaacckkss..  IItt  sshhaallll  bbee  nnoo--  ttooxxiicc  ssoo  aass  ttoo  uussee  ffoorr  wwaatteerrpprrooooffiinngg  iinn  wwaatteerr  ttaannkkss,,  rreesseerrvvooiirrss,,  ttaannkkss,,  eettcc..  

  PPrroodduucctt  iinnffoorrmmaattiioonn  ::  

55..22..11..  TThhee  CCoonnttrraaccttoorr  sshhaallll  ffuurrtthheerr  pprroovviiddee  tthhee  ffoolllloowwiinngg  ccoonncceerrnniinngg  eeaacchh  aaddmmiixxttuurree  ttoo  tthhee  cclliieenntt  //  

ccoonnssuullttaanntt..  

aa..  OOppttiimmuumm  ddoossaaggee  aanndd  ddeettrriimmeennttaall  eeffffeeccttss  ooff  uunnddeerr--ddoossaaggee  aanndd  oovveerr--ddoossaaggee..  

bb..  CChheemmiiccaall  nnaammeess  ooff  tthhee  mmaaiinn  iinnggrreeddiieennttss  iinn  tthhee  aaddmmiixxttuurree..  
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cc..  TThhee  cchhlloorriiddee  iioonn  ccoonntteenntt  eexxpprreesssseedd  aass  ppeerrcceennttaaggee  bbyy  wweeiigghhtt  ooff  aaddmmiixxttuurree..  

dd..  WWhheetthheerr  oorr  nnoott  tthhee  aaddmmiixxttuurree  lleeaaddss  ttoo  eennttrraappmmeenntt  ooff  wwhheenn  uusseedd  iinn  tthhee  mmaannuuffaaccttuurree‟‟ss  

rreeccoommmmeennddeedd  ddoossaaggee  aanndd  iiff  ssoo,,  ttoo  wwhhaatt  eexxtteenntt..  

WWhheerree  ttwwoo  oorr  mmoorree  aaddmmiixxttuurree  iiss  pprrooppoosseedd  ttoo  bbee  uusseedd  iinn  aannyy  oonnee  mmiixx,,  tthhee  mmaannuuffaaccttuurree‟‟ss  wwrriitttteenn  

ccoonnffiirrmmaattiioonn  ooff  tthheeiirr  ccoommppaattiibbiilliittyy..  

TThheerree  wwoouulldd  bbee  nnoo  iinnccrreeaassee  iinn  rriisskk  ooff  tthhee  rreeiinnffoo44rrcceemmeenntt  oorr  ootthheerr  eemmbbooddiimmeennttss  aass  aa  rreessuulltt  ooff  uussiinngg  tthhee  

aaddmmiixxttuurree..  

SSaammpplliinngg  ::  

55..33..11..  SSaammpplliinngg  ffoorr  tteessttiinngg  sshhaallll  bbee  ddoonnee  iinn  aaccccoorrddaannccee  wwiitthh  ccllaauussee  44..11  ooff  IISS::99110033  ffoorr  lliiqquuiidd  aaddmmiixxttuurree  

aanndd  ccllaauussee  44..22  ooff  IISS::99110033  ffoorr  nnoonn--lliiqquuiidd  aaddmmiixxttuurreess..  

55..33..22..  SSaammpplleess  sshhaallll  bbee  ppaacckkeedd  iinn  mmooiissttuurree--pprrooooff  aaiirrttiigghhtt  ccoonnttaaiinneerrss..  

55..33..33..  SSaammpplliinngg  ooff  iinntteeggrraall  wwaatteerrpprrooooffiinngg  ccoommppoouunndd  sshhaallll  bbee  ddoonnee  aass  ggiivveenn  iinn  IISS::22664455..  

55..44..00..  TTeessttiinngg  ::    

FFoorr  cchheecckkiinngg  tthhee  pphhyyssiiccaall  pprrooppeerrttiieess  ooff  aannyy  aaddmmiixxttuurree,,  tteessttss  sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  ddeettaaiilleedd  iinn  

ccllaauussee  33  ooff  IISS::99110033..  RReessuullttss  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ggiivveenn  iinn  TTaabbllee  11  ooff  IISS::99110033..  

FFoorr  aaiirr  eennttrraaiinniinngg  aaddmmiixxttuurree,,  tteessttss  sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  aaggrreeeedd  ttoo  bbeettwweeeenn  tthhee  cclliieenntt  aanndd  

ccoonnssuullttaanntt..  AAnndd  tthhee  mmaannuuffaaccttuurree..  EExxcceepptt  wwhheerree  rreessiissttaannccee  ttoo  ffrreeeezziinngg  aanndd  tthhaawwiinngg  aanndd  ttoo  

ddiissrruuppttiivvee  aaccttiioonn  ooff  ddee--iicciinngg  ssaallttss  iiss  nneecceessssaarryy,,  tthhee  aaiirr  ccoonntteenntt  ooff  ffrreesshhllyy  mmiixxeedd  ccoonnccrreettee  iinn  

aaccccoorrddaannccee  wwiitthh  tthhee  pprreessssuurree  mmeetthhoodd  ggiivveenn  iinn  IISS::11119999  sshhaallll  nnoott  bbee  mmoorree  tthhaann  22%%  hhiigghheerr  tthhaann  tthhaatt  

ooff  tthhee  ccoorrrreessppoonnddiinngg  ccoonnttrrooll  mmiixx  aanndd  iinn  aannyy  ccaassee  nnoott  mmoorree  tthhaann  33%%  ooff  tthhee  tteesstt  mmiixx..  

FFoorr  iinntteeggrraall  wwaatteerrpprrooooffiinngg  ccoommppoouunndd,,  tteessttss  sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  ppeerr  mmeetthhooddss  ggiivveenn  iinn  IISS::22664455..  

UUnniiffoorrmmiittyy  tteessttss  oonn  tthhee  aaddmmiixxttuurree  aarree  eesssseennttiiaall  ttoo  ccoommppaarree  qquuaalliittaattiivveellyy  tthhee  ccoommppoossiittiioonn  ooff  

ddiiffffeerreenntt  ssaammpplleess  ttaakkeenn  ffrroomm  bbaattcchh  ttoo  bbaattcchh  oorr  ffrroomm  tthhee  ssaammee  bbaattcchh  aatt  ddiiffffeerreenntt  ttiimmeess..  

AAllll  tteessttss  rreellaattiinngg  ttoo  ccoonnccrreettee  aanndd  aaddmmiixxttuurree  sshhaallll  bbee  ccoonndduucctteedd  ppeerriiooddiiccaallllyy  aatt  aann  iinnddeeppeennddeenntt  

llaabboorraattoorryy  aanndd  ccoommppaarreedd  wwiitthh  tthhee  ddaattaa  ggiivveenn  bbyy  tthhee  mmaannuuffaaccttuurree  

55..55..00..  SSttoorraaggee  ::            

55..55..11  AAddmmiixxttuurree  sshhaallll  bbee  ssttoorreedd  iinn  mmooiissttuurree--pprrooooff,,  aaiirrttiigghhtt  ccoonnttaaiinneerrss..  

55..55..22  SSttoorraaggee  sshhaallll  iinn  ggeenneerraall  ccoonnffoorrmm  ttoo  IISS::44008822..  
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66..00..00  FFOORRMMWWOORRKK  

66..11  GGeenneerraall  rreeqquuiirreemmeennttss::  

66..11..11  SShhuutttteerriinngg  ffoorr  ccoonnccrreettee  wwoorrkk  bbeellooww  ggrroouunndd  lleevveell  sshhaallll  bbee  ooff  wwrroouugghhtt  ffoorrmmwwoorrkk  aanndd  tthhaatt  ffoorr  

ccoonnccrreettee  wwoorrkk  iinn  ssuuppeerrssttrruuccttuurree  sshhaallll  bbee  ooff  ffiinnee  ffoorrmmwwoorrkk..  

66..11..22  FFoorrmmwwoorrkk  sshhaallll  bbee  ooff  MMaarriinnee  PPllyywwoooodd,,  ttiimmbbeerr,,  sstteeeell  aanndd  ffiibbeerrggllaassss  ooff  ssuuiittaabbllee  tthhiicckknneessss  ccaappaabbllee  

ooff  rreessiissttiinngg  ddaammaaggee  ttoo  tthhee  ccoonnttaacctt  ffaacceess  uunnddeerr  nnoorrmmaall  ccoonnddiittiioonnss  ooff  eerreeccttiinngg  ffiirrmmss,,  ffiixxiinngg  sstteeeell  

aanndd  ppllaacciinngg  ccoonnccrreettee..  FFoorr  ddeessiiggnnaatteedd  aarreeaass  pprroommiinneennttllyy  iinn  ppuubblliicc  vviieeww  tthhee  cchhooiiccee  ooff  mmaatteerriiaall  sshhaallll  

bbee  ddeecciiddeedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee..  

WWhheerree  ttiimmbbeerr  iiss  uusseedd,,  iitt  sshhaallll  bbee  ooff  bbeesstt  qquuaalliittyy,,  ffiirrsstt  ccllaassss  hhaarrddwwoooodd,,  wweellll--sseeaassoonneedd,,  ooff  mmeeddiiuumm  

ggrraaiinn  aanndd  ffrreeee  ffrroomm  ssaapp,,  sshheekkeess,,  wwoorrmm  hhoolleess,,  wwrraappss  oorr  ootthheerr  ssuurrffaaccee  ddeeffeeccttss  ooff  aallll  kkiinnddss..  IItt  sshhaallll  

bbee  wwooooddeenn  ppaarrkkiinngg  ooff  3300mmmm  mmiinniimmuumm  tthhiicckknneessss  wwiitthh  oorr  wwiitthhoouutt  sstteeeell  lliinniinngg..  TThhee  ttiimmbbeerr  uusseedd  

sshhaallll  nnoott  bbee  ssoo  ddrryy  aass  ttoo  aabbssoorrbb  wwaatteerr  ffrroomm  ccoonnccrreettee  aanndd  sswweellll  oorr  bbuullggee  nnoorr  ssoo  ggrreeeenn  oorr  wweett  aass  ttoo  

sshhrriinnkk  aafftteerr  eerreeccttiioonn..  TThhee  ttiimmbbeerr  sshhaallll  bbee  pprrooppeerrllyy  sswwaann  aanndd  ppllaannnneedd  oonn  tthhee  ssiiddeess  aanndd  ssuurrffaaccee  

ccoommiinngg  iinn  ccoonnttaacctt  wwiitthh  ccoonnccrreettee..  WWooooddeenn  ffoorrmmwwoorrkk  wwiitthh  mmeettaall  sshheeeett  lliinniinngg  oorr  sstteeeell  aanngglleess  sshhaallll  

bbee  ppeerrmmiitttteedd..  TThhee  ssuurrffaaccee  ooff  ttiimmeerr  sshhuutttteerriinngg  tthhaatt  wwoouulldd  ccoommee  iinn  ccoonnttaacctt  wwiitthh  ccoonnccrreettee  sshhaallll  bbee  

wweetttteedd  aanndd  ccooaatteedd  wwiitthh  sshhoopp  ssoolluuttiioonn  bbeeffoorree  ccoonnccrreettiinngg  iiss  ddoonnee..  AAlltteerrnnaattiivveellyy  ccooaatt  ooff  rraaww  lliinnsseeeedd  

ooiill  oorr  ooiill  ooff  aapppprroovveedd  mmaannuuffaaccttuurree  mmaayy  bbee  aapppplliieedd  iinn  ppllaaccee  ooff  ssooaapp  ssoolluuttiioonn..  

WWhheerree  ppllyywwoooodd  iiss  uusseedd,,  iitt  sshhaallll  bbee  ooff  bbeesstt  qquuaalliittyy,,  rreessiinn  bboonnddeedd  aanndd  wwaatteerrpprrooooff..  FFoorrmmwwoorrkk  sshhaallll  

bbee  mmiinniimmuumm  1122  mmmm  tthhiicckk  sshhuutttteerriinngg  qquuaalliittyy  ppllyywwoooodd  ccoonnffoorrmmiinngg  ttoo  IISS::44999900  aanndd  ooff  mmaakkee  

aapppprroovveedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee..  SSuuiittaabbllee  ssttiiffffeenneerrss  aanndd  wwaalleerrss  sshhaallll  bbee  pprroovviiddeedd  ddeeppeennddiinngg  

oonn  tthhee  sshhuutttteerriinngg  ddeessiiggnn..  IItt  sshhaallll  bbee  ssttaabbllee  aanndd  nnoott  lliiaabbllee  ttoo  ssccrraapp  wwhheenn  eexxppoosseedd  ttoo  ssuunn  aanndd  rraaiinn  oorr  

wweetttteedd  dduurriinngg  ccoonnccrreettiinngg..  

WWhheerree  sstteeeell  ffrraammeewwoorrkk  iiss  uusseedd,,  iitt  sshhaallll  bbee  mmaaddee  oouutt  ooff  aapppprroopprriiaattee  ggaauuggee  sstteeeell  sshheeeettss  wwiitthh  pprrooppeerr  

ffrraammeewwoorrkk  ttoo  eennssuurree  ppeerrffeecctt  ssuurrffaacceess..  IItt  sshhaallll  bbee  mmaaddee  ooff  33  mmmm  tthhiicckk  bbllaacckk  sshheeeettss  ssttiiffffeenneedd  wwiitthh  

aannggllee  iirroonn  ffrraammee..  TThhee  ssuurrffaaccee  tthhaatt  wwoouulldd  ccoommee  iinn  ccoonnttaacctt  wwiitthh  ccoonnccrreettee  sshhaallll  bbee  tthhoorroouugghhllyy  

cclleeaanneedd  aanndd  eeiitthheerr  ssooaapp  ssoolluuttiioonn  oorr  rrooww  llii88iisseeeedd  ooiill  sshhaallll  bbee  aapppplliieedd..  

FFiibbeerrggllaassss  ffoorrmmwwoorrkk  sshhaallll  bbee  ooff  aapppprroovveedd  qquuaalliittyy  aanndd  ssttaannddaarrdd..    

66..11..33  TThhee  ffoorrmmss  sshhaallll  bbee  ttrruuee  ttoo  ddiimmeennssiioonnss  aanndd  ssiizzeess..  TThhee  pprrooppss  uusseedd  oonn  tthhee  wwoorrkk  sshhaallll  bbee  ooff  ssuucchh  

ttyyppee,,  wwhhiicchh  ccaann  aaffffoorrdd  ffiinneerr  aaddjjuussttmmeennttss  ffoorr  lleevveellss,,  eettcc..  aanndd  iinnssuurree  ffuullllyy  ssttaabbiilliittyy..  

66..11..33..11..  WWhheerreevveerr  aapppplliiccaabbllee,,  sseelleeccttiioonn  ooff  ssuuiittaabbllee  ttiimmbbeerr  ffoorr  ffoorrmmwwoorrkk  sshhaallll  bbee  mmaaddee  bbaasseedd  oonn  tthhee  

ffoolllloowwiinngg  rreelleevvaanntt  ssttaannddaarrddss  ::    

aa))  SSppeecciiffiiccaattiioonn  ffoorr  bbaalllliieess  ffoorr  ggeenneerraall  ppuurrppoosseess  aass  IISS::33333377..  SSppeecciiffiiccaattiioonn  ffoorr  ppllyywwoooodd  ffoorr  

ccoonnccrreettee  sshhuutttteerriinngg  wwoorrkk  aass  ppeerr  IISS::44999900..  
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77..00..00  SSTTRRUUCCTTUURRAALL  SSTTEEEELL  ::  

AAllll  mmaatteerriiaall  sshhaallll  bbee  nneeww  aanndd  sshhaallll  ccoonnffoorrmm  ttoo  tthheeiirr  rreessppeeccttiivvee  ssppeecciiffiiccaattiioonnss..  TThhee  uussee  ooff  

eeqquuiivvaalleenntt  oorr  hhiigghheerr  ggrraaddee  oorr  aalltteerrnnaattiivvee  mmaatteerriiaallss  wwiillll  bbee  ccoonnssiiddeerreedd  oonnllyy  iinn  vveerryy  ssppeecciiaall  ccaasseess  

ssuubbjjeecctt  ttoo  tthhee  aapppprroovvaall  ooff  cclliieenntt//  ccoonnssuullttaanntt..    

77..11..00  GGeenneerraall  RReeqquuiirreemmeennttss  ::  

AAllll  ssttrruuccttuurraall    sstteeeell  sseeccttiioonnss  sshhaallll  ccoonnffoorrmm  ttoo  IISS::22006622  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  aanndd  sshhaallll  bbee  

cclleeaarrllyy  rroolllleedd  ttoo  pprrooppeerr  ddiimmeennssiioonnss  aanndd  wweeiigghhtt  ssuubbjjeecctt  ttoo  ppeerrmmiissssiibbllee  ttoolleerraanncceess  aass  ppeerr  IISS::  11885522..  

TThhee  ffiinniisshheedd  mmaatteerriiaallss  sshhaallll  bbee  rreeaassoonnaabbllyy  ffrreeee  ffrroomm  ccrraacckkss,,  ssuurrffaaccee  ffllaawwss,,  llaammiinnaattiioonnss  rroouugghh  aarree  

iimmppeerrffeecctt  eeddggeess  aanndd  aallll  ootthheerr  hhaarrmmffuull  ddeeffeeccttss  aanndd  sshhaallll  hhaavvee  aa  ssmmooootthh  ffiinniisshh..  TThhee  mmaatteerriiaall  sshhaallll  

bbee  aa  ffrreeee  ffrroomm  lloooossee  mmiillll  ssccaallee,,  rruusstt  ppiittss  oorr  ootthheerr  ddeeffeeccttss  aaffffeeccttiinngg  tthhee  ssttrreennggtthh  aanndd  dduurraabbiilliittyy..  

SSttrruuccttuurraall  sstteeeell  wwoorrkk  sshhaallll  bbee  ppaaiinntteedd  bbyy  aappppllyyiinngg  ttoo  ccooaattss  ooff  ZZiinnkk  PPhhoosspphhaattee  pprriimmeerr  ccoonnffoorrmmiinngg  

ttoo  rreelleevvaanntt  IISS  aanndd  22  ccooaattss  ooff  ssyynntthheettiicc  eennaammeell  ppaaiinntt  ((  CCoonnffoorrmmiinngg  ttoo  IISS::22993333  ))  oorr  aalluummiinniiuumm  ppaaiinntt  

((ccoonnffoorrmmiinngg  ttoo  IISS::22333399))..  HHoowweevveerr,,  sstteeeell  sshhaallll  bbee  ggaallvvaanniisseedd,,  iiff  ssoo  rreeqquuiirreedd  bbyy  tthhee  CClliieenntt  //  

CCoonnssuullttaanntt..  

NNoorrmmaall  hheexxaaggoonnaall  nnuuttss  aanndd  bboollttss  sshhaallll  ccoonnffoorrmm  ttoo  IISS::33113388--11996666..  hhiigghh  ssttrreennggtthh  ssttrruuccttuurraall  bboollttss  

sshhaallll  ccoonnffiirrmm  ttoo  IISS::33775577..    CCoouunntteerrssuunnkk  bboollttss  sshhaallll  ccoonnffiirrmm  ttoo  eeiitthheerr  IISS::88335522  oorr  IISS::88335533  ddeeppeennddiinngg  

oonn  tthhee  ttyyppee  ooff  bboolltt..  BBllaacckk  bboollttss,,  nnuuttss  aanndd  ssccrreewwss  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  IISS::11336633  ffoorr  BBllaacckk  

hheexxaaggoonnaall  wwiitthh  nnuuttss  ooff  66  ttoo  3399  mmmm  aanndd  bbllaacckk  hheexxaaggoonn  ssccrreeww  ooff  66  ttoo  2244  mmmm  aanndd  IISS::11336644  aanndd  

IISS::11336677  ffoorr  ootthheerr  ssiizzeess..    

HHoott  rroolllleedd  rriivveett  bbaarrss  sshhaallll  ccoonnffoorrmm  ttoo  IISS::11114488  aanndd  hhiigghh  tteennssiillee  sstteeeell  rriivveett  bbaarrss  ffoorr  ssttrruuccttuurraall  

ppuurrppoosseess  sshhaallll  ccoonnffoorrmm  ttoo  IISS::11114499..  

WWeellddiinngg  eelleeccttrrooddeess  sshhaallll  ccoonnffoorrmm  ttoo  IISS::881144  aanndd  aapppprroovvaall  ooff  wweellddiinngg  pprroocceedduurree  sshhaallll  bbee  aass  ppeerr  

IISS::882233..  

NNooddee  ccoonnnneeccttoorrss  ffoorr  ssppaaccee  ffrraammee  sshhaallll  bbee  OOccttaaggoonnaall  oorr  SSpphheerriiccaall  iinn  sshhaappee..  IItt  sshhaallll  aa  mmiinniimmuumm  

tteennssiillee  ssttrreennggtthh  aass  ssppeecciiffiieedd  iinn  tthhee  bbiillllss  ooff  QQuuaannttiittiieess..  MMiinniimmuumm  eelloonnggaattiioonn  sshhaallll  bbee  77%%  aanndd  

hhaarrddnneessss  117700--224400  BBHHNN..  TThhee  nnooddeess  mmaacchhiinneedd  oouutt  ooff  ssoolliidd  bbaarrss  sshhaallll  ccoonnffoorrmm  ttoo  IISS::22006622  aanndd  tthhee  

ccaassiinngg  sshhaallll  bbee  aass  ppeerr  IISS::11003300..  

TThhee  ffoolllloowwiinngg  vvaarriieettyy  ooff  sstteeeell  sshhaallll  bbee  uusseedd  ffoorr  ssttrruuccttuurraall  ppuurrppoosseess..  

SSTT--  4422SS::  IItt  sshhaallll  bbee  uusseedd  ffoorr  aallll  ttyyppeess  ooff  ssttrruuccttuurreess  ((  rreevveerrtteedd  aanndd  bboolltteedd))  iinncclluuddiinngg  hhttoossee  

ssuubbjjeecctteedd  ttoo  ddyynnaammiicc  llooaaddiinngg  aanndd  wwhheerree  ffaattiigguuee,,  wwiiddee  fflluuccttuuaattiioonnss  ooff  ssttrreesssseess,,  rreevveerrssaall  ooff  ssttrreesssseess  

aanndd  ggrreeaatt  rreessttrraaiinntt  aarree  iinnvvoollvveedd..  IItt  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  wweellddeedd  ssttrruuccttuurreess  pprroovviiddeedd  tthhaatt  tthhee  

tthhiicckknneessss  ooff  tthhee  mmaatteerriiaall  ddooeess  nnoott  eexxcceeeedd  2200  mmmm..  
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SSTT--4422WW::  FFuussiioonn  wweellddiinngg  qquuaalliittyy  sstteeeell,,  ccoonnffoorrmmiinngg  ttoo  IISS::22006622  sshhaallll  bbee  uusseedd  ffoorr  ssttrruuccttuurreess  ssuubbjjeecctt  

ttoo  ddyynnaammiicc  llooaaddiinngg  wwhheerree  wweellddiinngg  iiss  eemmppllooyyeedd  ffoorr  ffaabbrriiccaattiioonn  aanndd  wwhheerree  ffaattiigguuee,,  wwiiddee  

fflluuccttuuaattiioonn  ooff  ssttrreesssseess,,  rreevveerrssaall  ooff  ssttrreesssseess  aanndd  ggrreeaatt  rreessttrraaiinnttss  aarree  iinnvvoollvveedd..  

SSttrruuccttuurraall  sstteeeell  ttuubbeess  ((EERRWW))  uusseedd  ffoorr  bbuuiillddiinngg  ccoonnssttrruuccttiioonn  sshhaallll  bbee  hhoott  ffiinniisshheedd  ttuubbeess  

ccoonnffoorrmmiinngg  ttoo  IISS::11116611//  IISS::11223399//  IISS::880066..  ttuubbeess  sshhaallll  bbee  ddeessiiggnnaatteedd      bbyy  tthheeiirr  nnoommiinnaall  bboorree  aanndd  

sshhaallll  bbee  ccllaassssiiffiieedd  aass  lliigghhtt,,  mmeeddiiuumm  aanndd  hheeaavvyy  aass  ppeerr  IISS::11116611  ttuubbeess  ooff  tthhiicckknneessss  lloowweerr  tthhaann  lliigghhtt  

ttuubbeess  sshhaallll  nnoott  bbee  ppeerrmmiitttteedd..  

UUnnlleessss  mmeennttiioonneedd  ootthheerrwwiissee,,  ffuussiioonn  wweellddiinngg  qquuaalliittyy  sstteeeell  SSTT--4422WW  sshhaallll  bbee  uusseedd  ffoorr  aallll  tthhee  

ssttrruuccttuurraall  sstteeeell  wwoorrkkss  aanndd  ttuubbeess  sshhaallll  bbee  YYSSTT  2211  ccoonnffoorrmmiinngg  ttoo  IISS::880066..  

TThhee  cchheemmiiccaall  aanndd  mmeecchhaanniiccaall  pprrooppeerrttiieess  ffoorr  ssttrruuccttuurraall  sstteeeell  sshhaallll  bbee  aass  ssttaatteedd  bbeellooww  ::  

                                                                                CCHHEEMMIICCAALL  CCOOMMPPOOSSIITTIIOONN  OOFF  SSTTEEEELL  

  

SStteeeell  DDeessiiggnnaattiioonn  MMaaxxiimmuumm  ppeerrcceennttaaggee      

  CCaarrbboonn  SSuullpphhaarr  PPhhoosspphhoorroouuss  

SSTT--4422WW  00..2233  00..0066  00..0066  

SSTT--4422SS  00..2255//00..2288  00..0066  00..0066  

SSTT--4422OO      00..0077  

                MMEECCHHAANNIICCAALL  PPRROOPPEERRTTIIEESS  OOFF  SSTTEEEELL    

  

SStteeeell  

TTyyppee  

CCllaassss  ooff  SStteeeell  

pprroodduucctt  
NNoommiinnaall  

tthhiicckknneessss  //  ddiiaa  

mmmm  

TTeennssiillee  

ssttrreennggtthh    

kkgg//  mmmm  

YYiieelldd  

ssttrreessss  

mmiinn..  

kkgg//mmmm  

%%    

eelloonnggaattiioonn  

SSTT--4422--WW  

((FFuussiioonn  

wweellddiinngg  

qquuaalliittyy  &&  

PPllaattee  sseelleeccttiioonnss  

((FFoorr  eexxaammppllee,,  

aanngglleess,,  tteeeess,,  

bbeeaammss,,  cchhaannnneellss  

eettcc..))  aanndd  ffllaattss  

BBeellooww  66  mmmm  oonnllyy  

bbeenndd  tteesstt  sshhaallll  bbee  

rreeqquuiirreedd..  

66  mmmm  aanndd  uuppttoo  

2200  mmmm    

OOvveerr  2200  uuppttoo  4400  

  

  

4422  ttoo  5544  

  

  

  

2266  

  

  

  

2233  
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mmmm    

OOvveerr  4400  mmmm  
4422  ttoo  5544  

4422  ttoo  5544  

2244  

2233  

2233  

2233  

SSTT--4422--SS  

((SSttaannddaarrdd  

qquuaalliittyy))  

BBaarrss  ((rroouunndd,,  

ssqquuaarree  aanndd  

HHeexxaaggoonnaall))  

BBeellooww  1100  oonnllyy  

bbeenndd  tteesstt  sshhaallll  bbee    

rreeqquuiirreedd    

OOvveerr  1100  mmmm  uuppttoo  

2200  mmmm    

OOvveerr  2200  mmmm  

  

  

4422  ttoo  5544  

4422  ttoo  5544  

  

  

2266  

2244  

  

  

2233  

2233  

SSTT--4422--OOwwnneerr  

((OOrrddiinnaarryy  

qquuaalliittyy))  

PPllaattee  sseeccttiioonnss  ((  ffoorr  

eexxaammppllee  aanngglleess,,  

tteeeess,,  bbeeaammss,,  

cchhaannnneellss,,  eettcc..))  aanndd  

ffllaattss  

BBeellooww  66  oonnllyy  

bbeenndd  tteesstt  sshhaallll  bbee  

rreeqquuiirreedd..  

66  mmmm  aanndd  aabboovvee  

  

  

4422  ttoo  5544  

  

  

2266  

  

  

2233  

  BBaarrss  ((rroouunndd,,  

ssqquuaarree  aanndd  

HHeexxaaggoonnaall))  

BBeellooww  1100  mmmm  

oonnllyy  bbeenndd  tteesstt  

sshhaallll  bbee  rreeqquuiirreedd..  

1100  mmmm  aanndd  aabboovvee  

  

4422  ttoo  5544  

  

2266  

  

2233  

 

Steel Tubes 

 

Steel tubes for use in light structural work and inserts shall be of light or medium class (as may be 

specified on drawings or the schedule of items) and of grade YST 25 conforming to IS:1161 - 

"Specification for Steel Tubes for Structural Purposes". 

 

Foundation Bolts 

 

Bolts to be embedded in concrete shall, unless otherwise detailed in drawings, conform to IS:5624 - 

"Specification for Foundation Bolts". Material for bolts, shall, unless otherwise mentioned on drawings or 

the schedule of items, be of mild steel conforming to IS: 2062. 

Nuts and locknuts shall conform to IS: 1363 - "Specification for Black Hexagon Bolts, Nuts and Lock 

Nuts (diameter 6-39 mm) and Black Hexagon Screws (diameter 6 – 24 mm)" and to IS: 3138 - 

"Specification for Hexagon Bolts and Nuts (M-42 to M-150)". 

Plain washers shall conform to IS: 2016 - "Specification for Plain Washers and spring wasters shall 

conform to IS: 3063 "Spring washers for Bolts, Nuts and Screws". 

 

Steel Tubes for Non-structural Use 

Steel tubes for non-structural use shall conform to IS: 1239 (Part-I) "Specification for Mild Steel Tubes, 

Tubular and Other Wrought Steel fittings, Part-I : Mild Steel Tubes". Fittings for steel tubes used for non 
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structural purposes shall conform to IS: 1239 (Part-II) "Specification for Mild Steel Tubular and Other 

Wrought Steel Pipe Fittings". 

 

 

Threaded Fasteners 

 

Bolts and nuts for fastening shall conform to IS: 1367 - "Technical Supply Conditions for Threaded 

Fasteners". 

77..22..00  TTeesstt  cceerrttiiffiiccaattee  ::  

77..22..11  WWhheenn  tthhee  sstteeeell  iiss  ssuupppplliieedd  bbyy  tthhee  CCoonnttrraaccttoorr,,  tteesstt  cceerrttiiffiiccaattee  ooff  tthhee  mmaannuuffaaccttuurreerr  sshhaallll  bbee  oobbttaaiinneedd  

aaccccoorrddiinngg  ttoo  IISS::  22006622  aanndd  ootthheerr  rreelleevvaanntt  IInnddiiaann  SSttaannddaarrddss..  NNoottwwiitthhssttaannddiinngg  tthhee  mmaannuuffaaccttuurreerr‟‟ss  

cceerrttiiffiiccaatteess,,  tthhee  CCoonnssuullttaanntt//  aarrcchhiitteecctt  mmaayy  aasskk  ffoorr  tteessttiinngg  ooff  mmaatteerriiaall  iinn  aapppprroovveedd  tteesstt  llaabboorraattoorryy..  

TThhee  tteesstt  rreessuullttss  sshhaallll  ssaattiissffyy  tthhee  rreeqquuiirreemmeennttss  ooff  tthhee  rreelleevvaanntt  IInnddiiaann  SSttaannddaarrddss..  WWhheenneevveerr  qquuaalliittyy  

cceerrttiiffiiccaatteess  aarree  mmiissssiinngg  oorr  iinnccoommpplleettee  oorr  wwhheerree  mmaatteerriiaall  qquuaalliittyy  ddiiffffeerrss  ffrroomm  ssttaannddaarrdd  

ssppeecciiffiiccaattiioonnss,,  tthhee  CCoonnttrraaccttoorr  sshhaallll  ccoonndduucctt  aallll  aapppprroopprriiaattee  tteessttss  aass  ddiirreecctteedd  bbyy  tthhee  ccoonnssuullttaanntt  //  

aarrcchhiitteecctt  aatt  hhiiss  oowwnn  ccoosstt..  MMaatteerriiaallss  ffoorr  wwhhiicchh  tteesstt  cceerrttiiffiiccaatteess  aarree  nnoott  aavvaaiillaabbllee  oorr  ffoorr  wwhhiicchh  tteesstt  

rreessuullttss  ddoo  nnoott  ccoommppllyy  wwiitthh  rreelleevvaanntt  IISS  ssttaannddaarrdd  sshhaallll  nnoott  bbee  uusseedd..  

77..33..00  SSttoorraaggee  ::  

SSttoorraaggee  ooff  ssttrruuccttuurraall  sstteeeell  sshhaallll  bbee  aass  ppeerr  IISS::  44008822..  SStteeeell  mmaatteerriiaallss  ssuupppplliieedd  bbyy  CCoonnttrraaccttoorr  sshhaallll  bbee  

mmaarrkkeedd  ffoorr  iiddeennttiiffiiccaattiioonn  aanndd  eeaacchh  lloott  sshhaallll  bbee  aaccccoommppaanniieedd  bbyy  mmaannuuffaaccttuurreerr‟‟ss  qquuaalliittyy  cceerrttiiffiiccaattee,,  

ccoonnffoorrmmiinngg  ttoo  cchheemmiiccaall  aanndd  mmeecchhaanniiccaall  cchhaarraacctteerriissttiiccss  aass  ppeerr  rreelleevvaanntt  IISS  ccooddeess..  AAllll  sstteeeell  

ffuurrnniisshheedd  bbyy  ssuupppplliieerrss  sshhaallll  bbee  cchheecckkeedd,,  ssoorrtteedd  oouutt,,  ssttrraaiigghhtteenneedd  aanndd  aarrrraannggeedd  bbyy  ggrraaddee  aanndd  

qquuaannttiittiieess  iinn  ssttoorreess..  

WWeellddiinngg  wwiirree  aanndd  eelleeccttrrooddeess  sshhaallll  bbee  ssttoorreedd  sseeppaarraatteellyy  bbyy  qquuaalliittiieess  aanndd  lloottss  iinnssiiddee  aa  ddrryy  aanndd  

eenncclloosseedd  rroooomm  iinn  ccoommpplliiaannccee  wwiitthh  IISS::881166  aanndd  aass  ddiirreecctteedd  bbyy  EEnnggiinneeeerr--iinn--CChhaarrggee..  EEaacchh  lloott  ooff  

eelleeccttrrooddee,,  bboollttss  nnuuttss,,  eettcc..  sshhaallll  bbee  aaccccoommppaanniieedd  bbyy  mmaannuuffaaccttuurreerr‟‟ss  tteesstt  cceerrttiiffiiccaattee..  

88..00..00  AACC  SSHHEEEETT  &&  AACCCCEESSSSOORRIIEESS  

88..11..00  GGeenneerraall  rreeqquuiirreemmeennttss  ::  

88..11..11  TThhee  aassbbeessttooss  cceemmeenntt  sshheeeettss  uusseedd  ffoorr  rrooooffiinngg  aanndd  ccllaaddddiinngg  sshhaallll  bbee  ppllaaiinn  ccoorrrruuggaatteedd  oorr  sseemmii--

ccoorrrruuggaatteedd  sshheeeettss  ffrroomm  EEvveerreesstt  oorr  aapppprroovveedd  mmaakkee  ccoonnffoorrmmiinngg  ttoo  IISS::445599..  

88..11..22  IItt  sshhaallll  bbee  mmaannuuffaaccttuurreedd  bbyy  rreeiinnffoorrcciinngg    AAssbbeessttooss  ttoo  cceemmeenntt  iinn  ssuucchh  aa  mmaannnneerr  tthhaatt  eevveerryy  ffiibbrree  iiss  

ccooaatteedd  wwiitthh  ffiinnee  ppaarrttiicclleess  ooff  cceemmeenntt  ttoo  eennssuurree  mmaaxxiimmuumm  ssttrreennggtthh,,  iitt  sshhaallll  bbee  aallkkaallii  rreessiissttaanntt  aanndd  

aannttii--ccoorrrroossiivvee..  IItt  sshhoouulldd  nnoott  bbrreeaakk  dduurriinngg  ttrraannssppoorrttaattiioonn,,  hhaannddlliinngg,,  llaayyiinngg  aanndd  sshhaallll  bbee  nnoonn--

iinnffllaammmmaabbllee  nnoonn--oorrggaanniicc..  IItt  sshhaallll  bbee  rreessiissttaanntt  hhaavviinngg  hhiigghh  tteennssiillee  ssttrreennggtthh  aanndd  hhiigghh  sslleennddeerrnneessss  

rraattiioo..  
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88..11..33  TThhee  mmiinniimmuumm  nnoommiinnaall  tthhiicckknneessss  ooff  sshheeeettss  sshhaallll  bbee  66  mmmm,,  hhaavviinngg  ccoovveerriinngg  eeffffiicciieennccyy  ooff  aabboouutt  

9900%%  aanndd  wweeiigghhtt  11551188  kkgg//ssqqmm..  TThhee  ppeerrmmiissssiibbllee  bbeennddiinngg  ssttrreessss  sshhaallll  bbee  113300  kkgg//ssqqmm..  

88..11..44  TThhee  aacccceessssoorriieess  sshhaallll  bbee  ssaammee  tthhiicckknneessss  tthhaatt  ooff  AACC  sshheeeettss..  TThheeyy  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  tthhee  ttyyppee  ooff  

sshheeeett  aanndd  llooccaattiioonn..  TThheeyy  sshhaallll  bbee  ffrroomm  aapppprroovveedd  mmaannuuffaaccttuurree  aanndd  ffrreeee  ffrroomm  aannyy  ddeeffeecctt..  

88..11..55  AAllll  ffiixxiinngg  aacccceessssoorriieess  sshhaallll  ccoonnffoorrmm  ttoo  IISS::11662266..  TThhee  ddiiaammeetteerr  ooff  tthhee  bboollttss  sshhaallll  nnoott  bbee  lleessss  tthhaann  

88mmmm..  TThhee  JJ--bboollttss  sshhaallll  bbee  aatt  lleeaasstt  9900mmmm  lloonnggeerr  aatt  llaapp  ppooiinnttss  ooff  sshheeeettss  aanndd  7755mmmm  lloonnggeerr  aatt  ootthheerr  

ppooiinnttss  tthhaann  tthhee  ddeepptthh  rreeqquuiirreedd  ttoo  hhooookk  tthhee  bboolltt  ttoo  tthhee  ppuurrlliinn..  TThhee  ggaallvvaanniisseedd  iirroonn  wwaasshheerrss  sshhaallll  bbee  

2255mmmm  iinn  ddiiaammeetteerr  aanndd  11..66mmmm  tthhiicckk..  TThhee  bbiittuummeenn  wwaasshheerr  sshhaallll  bbee  3355mmmm  iinn  ddiiaammeetteerr  aanndd  11..55mmmm  

tthhiicckk..  

88..11..66  BBrriiddggeess  sshhaallll  bbee  ooff  ttyyppee  ssppeecciiffiieedd  iinn  tthhee  sscchheedduullee  ssuucchh  aass  ““oonnee  ppiieeccee  ppllaaiinn  aanngguullaarr””,,  ““ppllaaiinn  wwiinngg  

aaddjjuussttaabbllee””,,  ””SSeerrrraatteedd  aaddjjuussttaabbllee””,,  „„CClloossee  ffiittttiinngg  aaddjjuussttaabbllee””  oorr  ““NNoorrtthhlliigghhtt  ttwwoo  ppiieecceess””  aaddjjuussttaabbllee  

aanndd  aapppprroopprriiaattee  ffoorr  tthhee  ccoorrrruuggaatteedd  sshheeeettss  uusseedd..””  ppllaaiinn  wwiinngg  aanngguullaarr””  ttyyppee  ooff  rriiddggeess  ccaann  bbee  uusseedd  

oonnllyy  iiff  tthhee  ssccooppee  ooff  tthhee  rrooooff  iiss  bbeettwweeeenn  2266  aanndd  3300  ddeeggrreeeess..  RRiiddggeess,,  hhiipp  sseeccttiioonn  aanndd  ootthheerr  

aacccceessssoorriieess  sshhaallll  bbee  ooff  tthhee  ssaammee  mmaannuuffaaccttuurree  aass  tthhaatt  ooff  sshheeeettss  uusseedd  ffoorr  tthhee  rrooooff  uunnlleessss  ootthheerrwwiissee  

ppeerrmmiitttteedd  bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt..  

88..11..77  TThhee  sshheeeettss  sshhaallll  hhaavvee  rreeccttaanngguullaarr  sshhaappee,,  ccoorrrruuggaattiioonnss  ttrruuee  aanndd  rreegguullaarr,,  eeddggeess  ssttrraaiigghhtt  aanndd  cclleeaann,,  

ssmmooootthh  ssuurrffaaccee  oonn  eexxppoosseedd  ssiiddee  aanndd  ffrreeee  ffrroomm  ccrraacckkss  aanndd  vviissiibbllee  ddeeffeeccttss,,  hhoolleess,,  ddeeffoorrmmaattiioonn,,  

cchhiippppeedd  eeddggeess  oorr  ootthheerrwwiissee  ddaammaaggee..  

88..11..88  AAllll  tthhee  AACC  sshheeeettss  sshhaallll  bbee  ppaaiinntteedd  wwiitthh  33  ccooaattss  ooff  lliimmee  wwaasshh  oonn  tthhee  uunnddeerrssiiddee  uunnlleessss  ootthheerrwwiissee  

ssppeecciiffiieedd..  

88..11..99  WWaatteerr  aabbssoorrppttiioonn  sshhaallll  nnoott  eexxcceeeedd  2288  ppeerrcceenntt  ooff  ddrryy  wweeiigghhtt..  

88..22..00  TTeessttiinngg  ::  

TTeessttiinngg  ooff  aassbbeessttooss  cceemmeenntt  pprroodduuccttss  sshhaallll  bbee  ddoonnee  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  mmeetthhooddss  pprreessccrriibbeedd  iinn  

IISS::55991133..  

88..33..00  SSttoorraaggee  ::  

SSttoorraaggee  ooff  AACC  sshheeeettss  aanndd  aacccceessssoorriieess  sshhaallll  iinn  ggeenneerraall  ccoonnffoorrmm  ttoo  IISS::44008822..  TThhee  mmaatteerriiaallss  sshhaallll  bbee  

hhaannddlleedd  aanndd  ssttoorreedd  iinn  tthhee  mmaannnneerr  aass  nnoott  ttoo  ddaammaaggee  tthhee  ssaammee..  AACC  sshheeeettss  sshhaallll  bbee  ssttaacckkeedd  oonn  aa  ffiirrmm  

aanndd  lleevveelllleedd  ggrroouunndd,,  llaaiidd  oonn  wwooooddeenn  bbaatttteennss  aaccccoorrddiinngg  ttoo  tthhee  aapppprroovveedd  ssttaacckkiinngg  mmeetthhooddss  aanndd//  oorr  

iinnssttrruuccttiioonnss  ooff  tthhee  mmaannuuffaaccttuurreerr..  TThheeyy  sshhaallll  bbee  pprrootteecctteedd  ffrroomm  ddaammaaggee  aanndd  wwhheenn  tthheeyy  aarree  ttoo  bbee  

ssttaacckkeedd  ffoorr  aa  lloonnggeerr  ppeerriioodd,,  tthheeyy  sshhaallll  bbee  ssttoorreedd  uunnddeerr  ccoovveerr..  

99..00..00  GGAALLVVAANNIISSEEDD  IIRROONN  SSHHEEEETT  ::  

GGaallvvaanniisseedd  iirroonn  sshheeeettss  sshhaallll  bbee  ffrroomm  TTAATTAA  oorr  eeqquuiivvaalleenntt  aass  aapppprroovveedd  bbyy  EEnnggiinneeeerr--iinn--CChhaarrggee..  

99..11..00  GGeenneerraall  rreeqquuiirreemmeennttss  ::  
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99..11..11  GG..II..  SShheeeettss  uusseedd  ffoorr  rrooooffiinngg  aanndd  ccllaaddddiinngg  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  pprreessccrriibbeedd  

iinn  IISS::227777  aanndd  sshhaallll  bbee  ooff  tthhee  bbeesstt  qquuaalliittyy  dduullyy  aapppprroovveedd  bbyy  tthhee  CClliieenntt  //  CCoonnssuullttaanntt..  

99..11..22  TThhee  bbaassee  mmeettaall  ffoorr  ggaallvvaanniisseedd  sshheeeettss  aanndd  ccooiillss  sshhaallll  bbee  hhoott  oorr  ccoolldd  rroolllleedd  mmiilldd  sstteeeell  ccoonnffoorrmmiinngg  ttoo  

IISS::551133..  TThhee  sshheeeettss  sshhaallll  bbee  ffrreeee  ffrroomm  ccrraacckkss,,  ssppiilltt  eeddggeess,,  ttwwiisstt,,  ssuurrffaaccee  ffllaawwss,,  eettcc....  TThheeyy  sshhaallll  bbee  

cclleeaann,,  bbrriigghhtt  aanndd  ssmmooootthh..  TThhee  ggaallvvaanniizziinngg  sshhaallll  bbee  uunniinnjjuurreedd  aanndd  iinn  ppeerrffeecctt  ccoonnddiittiioonn..  TThhee  sshheeeettss  

sshhaallll  sshhooww  nnoo  ssiiggnn  ooff  rruusstt  oorr  wwhhiittee  ppoowwddeerryy  ddeeppoossiittss  oonn  tthhee  ssuurrffaaccee..  TThhee  ccoorrrruuggaattiioonn  sshhaallll  bbee  

uunniiffoorrmm  iinn  ddeepptthh  aanndd  ppiittcchh  aanndd  ppaarraalllleell  ttoo  tthhee  ssiiddeess..  

99..11..33  MMiinniimmuumm  tthhiicckknneessss  ooff  GGII  sshheeeettss  ttoo  bbee  uusseedd  rrooooffiinngg  sshhaallll  bbee  00..6633  mmmm  tthhiicckk  ((2244  ggaauuggee))  uunnlleessss  

nnootteedd  ootthheerrwwiissee  iinn  tthhee  ddrraawwiinnggss  oorr  iinn  tthhee  sscchheedduullee  ooff  iitteemmss..  

99..11..44  UUnnlleessss  ootthheerrwwiissee  mmeennttiioonneedd  iinn  tthhee  sscchheedduullee,,  tthhee  nneecceessssaarryy  aacccceessssoorriieess  lliikkee  ffllaasshhiinngg,,  rriiddggiinngg,,  

ccaappppiinngg,,  ggaabbllee  eenndd  ccoorrnneerr  ppiieeccee,,  bbaarrggee  bbooaarrddss  eettcc..  sshhaallll  bbee  mmaaddee  oouutt  ooff  2200  ggaauuggee  ((  11  mmmm  

mmiinniimmuumm  ))  ggaallvvaanniizzeedd  sshheeeettss..  

99..11..55  AAllll  ffiixxiinngg  aacccceessssoorriieess  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ssppeecciiffiieedd  iinn  IISS::773300..  

99..22..00  TTeessttiinngg  ::  

99..22..11  TTeessttiinngg  sshhaallll  bbee  ddoonnee  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  pprroovviissiioonnss  pprreessccrriibbeedd  iinn  IISS::227777..  

99..33..00  SSttoorraaggee  

99..33..11  SSttoorraaggee  ooff  GGII  sshheeeettss  aanndd  aacccceessssoorriieess  sshhaallll  iinn  ggeenneerraall  ccoonnffoorrmm  ttoo  IISS::44008822..  

1100..00..00  CCOOLLOOUURR  CCOOAATTEEDD  MMEETTTTAALLIICC  SSHHEEEETT  AANNDD  AACCCCEESSSSOORRIIEESS  

1100..11..00  GGeenneerraall  rreeqquuiirreemmeennttss  ::  

1100..11..11  CCoolloouurr  ccooaatteedd  sshheeeettss  sshhaallll  bbee  mmaaddee  oouutt  ooff  ccoolldd  oorr  hhoott  rroolllleedd  MMSS  sshheeeettss  ccoonnffoorrmmiinngg  ttoo  IISS::551133  

ggaallvvaanniisseedd  aass  ppeerr  IISS  ::227777  aanndd  sshhaallll  bbee  ooff  tthhee  bbeesstt  qquuaalliittyy..  

1100..11..22  CCoolloouurr  ccooaattiinngg  rreeqquuiirreemmeennttss  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  rreelleevvaanntt  IInnddiiaann  oorr  ffoorreeiiggnn  ssttaannddaarrddss  

eennssuurriinngg  aa  ppeerrffeecctt  aanndd  iinntteeggrraall  cchheemmiiccaall  bboonndd  bbeettwweeeenn  tthhee  bbaassee  mmeettaall  aanndd  tthhee  ppoollyymmeerr  ccooaatt..  

1100..11..33  TThhee  sshheeeettss  sshhaallll  bbee  ffrreeee  ffrroomm  ccrraacckkss,,  ttwwiisstt,,  ssuurrffaaccee  ffllaawwss,,  ssppiilltt  eeddggeess  aanndd  aannyy  ootthheerr  ddeeffeeccttss  wwhhiicchh  

ccoouulldd  iimmppaaiirr  tthhee  ssttrreennggtthh  aanndd  qquuaalliittyy  ooff  tthhee  mmaatteerriiaall..  

1100..11..44  TThhee  pprrooffiillee  ooff  tthhee  sshheeeettss  sshhaallll  bbee  uunniiffoorrmm,,  ssmmooootthh,,  rreegguullaarr  aanndd  ttrruuee  ttoo  sshhaappee..  

1100..11..55  TThhee  ccoolloouurr  sshhaaddeess  sshhaallll  bbee  ccoonnssiisstteenntt  aanndd  ffrreeee  ffrroomm  vviissiibbllee  ddeeffeeccttss..  

1100..11..66  UUnnlleessss  mmeennttiioonneedd  ootthheerrwwiissee  aallll  nneecceessssaarryy  aacccceessssoorriieess  sshhaallll  bbee  dduullyy  aapppprroovveedd  bbyy  tthhee  CClliieenntt  //  

CCoonnssuullttaanntt..  
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1100..22..00  SSaammpplliinngg    ::  

1100..22..11  RReepprreesseennttaattiivvee  ssaammpplleess  ooff  tthhee  pprroodduucctt  sshhaallll  bbee  kkeepptt  iinn  tthhee  ooffffiiccee  ooff  tthhee  cclliieenntt  ffoorr  ppeerriiooddiicc  cchheecckkss  

bbyy  CClliieenntt  //  CCoonnssuullttaanntt  oonn  ccoommpplliiaannccee  ooff  qquuaalliittyy  ooff  mmaatteerriiaall  aaccttuuaallllyy  uusseedd  ffoorr  tthhee  wwoorrkk..  

1100..33..00  SSttoorraaggee  ::  

1111..33..11  SSttoorraaggee  ooff  ccoolloouurr  ccooaatteedd  sshheeeettss  aanndd  aacccceessssoorriieess  sshhaallll  iinn  ggeenneerraall  ccoonnffoorrmm  ttoo  IISS::44008822  aanndd  aass  ppeerr  

mmaannuuffaaccttuurreerr‟‟ss  ssppeecciiffiiccaattiioonnss..  

1111..00..00  SSTTOONNEESS  

1111..11..00      SSTTOONNEESS  FFOORR  MMAASSOONNRRYY  ::  

1111..11..11  GGeenneerraall  rreeqquuiirreemmeennttss  ::  

GGeenneerraallllyy,,  tthhee  ssttoonnee  ttoo  bbee  uusseedd  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ooff  IISS::11559977  ((  ppaarrtt--11  ))  aanndd  sshhaallll  

bbee  ssppeecciiffiieedd  vvaarriieettyy  ssuucchh  aass  GGrraanniittee,,  TTrraapp  ssttoonnee,,  QQuuaarrttzz,,  ssaannddssttoonnee  oorr  aannyy  ootthheerr  ttyyppee  llooccaallllyy  

aavvaaiillaabbllee  ggoooodd  hhaarrdd  ssttoonneess..  

SSttoonneess  uusseedd  sshhaallll  bbee  ssttrroonngg,,  ssoouunndd  dduurraabbllee,,  ddeennssee,,  ccoommppaacctt,,  cclloossee  ggrraaiinneedd,,  hhoommooggeenneeoouuss,,  ffiirree  

rreessiissttaanntt  aanndd  ffrreeee  ffrroomm  ccrraacckkss,,  ffllaawwss  oorr  ddeeffeeccttss,,  sseeggrreeggaattiioonn,,  sseeaammss,,  wweeaatthheerreedd  ppoorrttiioonnss  aanndd  ootthheerr  

ssttrruuccttuurraall  ddeeffeeccttss  oorr  iimmppeerrffeeccttiioonnss  tteennddiinngg  ttoo  aaffffeecctt  tthheeiirr  ssoouunnddnneessss  aanndd  ssttrreennggtthh  aanndd  sshhaallll  bbee  

pprrooccuurreedd  ffrroomm  qquuaarrrriieess  aapppprroovveedd  bbyy  tthhee  ccoonnssuullttaanntt..  

SSttoonneess  uusseedd  sshhaallll  bbee  ssmmaallll  eennoouugghh  ttoo  bbee  lliifftteedd  aanndd  ppllaacceedd  bbyy  hhaanndd..  TThhee  lleennggtthh  ooff  ssttoonnee  sshhaallll  nnoott  

eexxcceeeedd  tthhrreeee  ttiimmeess  tthhee  hheeiigghhtt  aanndd  tthhee  bbrreeaaddtthh  oonn  tthhee  bbaassee  sshhaallll  nnoott  bbee  ggrraatteerr  tthhaann  33  //  44””  ooff  tthhee  

tthhiicckknneessss  ooff  wwaallll  nnoott  lleessss  tthhaann  115500  mmmm..  tthhee  hheeiigghhtt  ooff  ssttoonnee  mmaayy  bbee  uuppttoo  330000  mmmm..  

SSttoonneess  sshhaallll  bbee  ffrreeee  ffrroomm  rroouunnddeedd,,  wwoorrnn  oorr  wweeaatthheerreedd  ssuurrffaacceess  oorr  sskkiinn  oorr  ccooaattiinngg  wwhhiicchh  pprreevveennttss  

tthhee  aaddhheerreennccee  ooff  mmoorrttaarrss..  

SSttoonneess  ttoo  bbee  uusseedd  aass  hheeaaddeerrss,,  qquuooiinnss,,  ccooppiinnggss,,  eettcc..  sshhaallll  ccoommppllyy  wwiitthh  tthhee  rreeqquuiirreemmeennttss  ooff  ffaacciinngg  

aanndd  hhaaeeaarrttiinngg  aass  mmaayy  bbee  rreelleevvaanntt..  

SSttoonneess  sshhaallll  bbee  nnoonn--ppoorroouuss  aanndd  wwhheenn  tteesstteedd  iinn  aaccccoorrddaannccee  wwiitthh  IISS::11112244  sshhaallll  sshhooww  lleessss  tthhaann  55%%  

wwaatteerr  aabbssoorrppttiioonn  ooff  iittss  ddrryy  wweeiigghhtt  wwhheenn  ssooaakkeedd  iinn  wwaatteerr  ffoorr  2244  hhoouurrss..  

DDrreesssseedd  aanndd  wwoorrkkeedd  ssttoonneess  sshhaallll  ssttrriiccttllyy  ffoollllooww  tthhee  rreeccoommmmeennddeedd  ddiimmeennssiioonnss  ggiivveenn  iinn  TTaabbllee  11  ooff  

::  IISS::11112277  ddeeppeennddiinngg  oonn  tthhee  ppuurrppoossee  ooff  wwoorrkk..  

FFoorr  ssppeecciiffiicc  uussee  ((ii..ee..  eexxppoossuurree  ttoo  cchheemmiiccaall  ffuummee,,  ffiirree  hhaazzaarrdd  eettcc..  ))  ttyyppee  ooff  ssttoonnee  sshhaallll  ssttrriiccttllyy  

ccoonnffoorrmm  ttoo  tthhee  rreeccoommmmeennddaattiioonnss  ooff  TTaabbllee  22  ooff  IISS::11559977  ((ppaarrtt  11))  oorr  aass  ddiirreecctteedd  bbyy  tthhee  CClliieenntt  

//CCoonnssuullttaanntt..  

  



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  3399  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

3399  

  

  QQuuooiinn  SSttoonnee  oorr  CCoorrnneerr  SSttoonnee  ::  

FFoorr  rraannddoomm  rruubbbbllee  mmaassoonnrryy  ((  uunn--ccoouurrsseedd  aanndd  bbrroouugghhtt  ttoo  ccoouurrssee)),,  qquuooiinn  ssttoonnee  sshhaallll  nnoott  bbee  lleessss  

tthhaann  00..0033  mm33  iinn  vvoolluummee..  

FFoorr  ssqquuaarreedd  rruubbbbllee  ((ccoouurrsseedd))  mmaassoonnrryy,,  tthhee  hheeiigghhtt  ooff  tthhee  qquuooiinn  sshhaallll  bbee  ssaammee  aass  tthhee  ccoouurrssee  hheeiigghhtt  

aanndd  sshhaallll  nnoott  bbee  lleessss  tthhaann  445500  mmmm  iinn  aannyy  ddiirreeccttiioonn..  

  HHeeaarrttiinngg  aanndd  BBaacckkiinngg  SSttoonnee  ::  

FFoorr  rraannddoomm  rruubbbbllee  mmaassoonnrryy  ((uunn--ccoouurrsseedd  aanndd  bbrroouugghhtt  ttoo  ccoouurrssee))  tthhee  hheeaarrttiinngg  oorr  iinntteerriioorr  ffiilllliinngg  ooff  aa  

wwaarrffaaccee  sshhaallll  ccoonnssiisstt  ooff  rruubbbbllee  ssttoonneess  nnoott  lleessss  tthhaann  115500mmmm  iinn  aannyy  ddiirreeccttiioonn,,  ccaarreeffuullllyy  llaaiidd,,  

hhaammmmeerreedd  ddoowwnn  ttoo  pprrooppeerr  ppoossiittiioonn..  

FFoorr  ssqquuaarreedd  rruubbbbllee  ((ccoouurrsseedd  ))  mmaassoonnrryy  tthhee  hheeaarrttiinngg  oorr  tthhee  iinntteerriioorr  ffiilllliinngg  ooff  tthhee  wwaallll  sshhaallll  ccoonnssiisstt  

ooff  ffllaatt  bbeeddeedd  ssttoonnee,,  ccaarreeffuullllyy  llaaiidd  oonn  tthheeiirr  pprrooppeerr  bbeeddssiinn  mmoorrttaarr..  

  TThhrroouugghh  ssttoonnee  oorr  BBoonndd  SSttoonnee  ::  

OOnnee  tthhrroouugghh  ssttoonnee  sshhaallll  bbee  pprroovviiddeedd  ffoorr  eevveerryy  hhaallff  aa  ssqquuaarree  mmeettrree  ooff  ffaacciinngg,,  eevveennllyy  ddiissttrriibbuutteedd  iinn  

aa  ssttaaggggeerreedd  ppaatttteerrnn..  

TThheeyy  sshhaallll  hhaavvee  aabboouutt  00..0033  ssqqmm  iinn  ffaaccee  aarreeaa  aanndd  sshhaallll  hhaavvee  aa  ttaaiilliinngg  ffoorr  tthhee  ffuullll  wwiiddtthh  ooff  tthhee  

mmaassoonnrryy  wwhheenn  tthhee  wwiiddtthh  ooff  mmaassoonnrryy  iiss  660000  mmmm  oorr  lleessss..  

IIff  tthhee  mmaassoonnrryy  wwaallll  iiss  oovveerr  660000  mmmm  tthhiicckk,,  aa  lliinnee  ooff  hheeaaddeerrss  oovveerrllaappppiinngg  eeaacchh  ootthheerr  bbyy  aatt  lleeaasstt  115500  

mmmm  sshhaallll  bbee  llaaiidd  rriigghhtt  tthhrroouugghh  tthhee  wwaallll  ffrroomm  tthhee  ffaaccee  ttoo  tthhee  bbaacckk..  

TThhee  lleennggtthh  ooff  tthhee  iinntteerriioorr  hheeaaddeerrss  sshhaallll  nnoott  bbee  lleessss  tthhaann  445500  mmmm  aanndd  tthheeiirr  aavveerraaggee  ccrroossss  sseeccttiioonnaall  

aarreeaa  sshhaallll  nnoott  bbee  lleessss  tthhaann  00..002255  ssqqmm..  

BBoonndd  ssttoonnee  sshhaallll  bbee  ddiissttiinnccttllyy  mmaarrkkeedd  oonn  iittss  ffaaccee  dduurriinngg  ccoonnssttrruuccttiioonn  ffoorr  ssuubbsseeqquueenntt  vveerriiffiiccaattiioonn..  

  SSaammpplliinngg  ::  

SSaammpplliinngg  ooff  ssttoonneess  iinncclluuddiinngg  qquuooiinnss  aanndd  hheeaaddeerrss  ttoo  bbee  uusseedd  iinn  tthhee  wwoorrkk  sshhaallll  bbee  ggoott  aapppprroovveedd  bbyy  

tthhee  CClliieenntt//  CCoonnssuullttaanntt  bbeeffoorree  tthhee  wwoorrkk  iiss  ssttaarrtteedd  aanndd  ssuucchh  ssaammpplleess  bbee  mmaaiinnttaaiinneedd  iinn  tthhee  ssiittee  

eennggiinneeeerr‟‟ss  ooffffiiccee  ffoorr  aannyy  ssuubbsseeqquueenntt  iinnssppeeccttiioonn..  

  TTeessttiinngg  ::  

FFoorr  ccoommpprreessssiivvee  ssttrreennggtthh,,  tteesstt  ppiieecceess  sshhaallll  bbee  mmaaddee  ffrroomm  sseelleecctteedd  ssaammpplleess  iinn  ccuubbiiccaall  oorr  

ccyylliinnddrriiccaall  sshhaappee..  TThhee  ddiiaammeetteerr  oorr  llaatteerraall  ddiimmeennssiioonn  ooff  aa  tteesstt  ssaammppllee  sshhaallll  nnoott  bbee  lleessss  tthhaann  5500  mmmm  

aanndd  tthhee  rraattiioo  ooff  hheeiigghhtt  ttoo  ddiiaammeetteerr  oorr  hheeiigghhtt  ttoo  llaatteerraall  ddiimmeennssiioonn  sshhaallll  bbee  11::22..  CCoommpprreessssiivvee  
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ssttrreennggtthh  aanndd  ttrraannssvveerrssee  ssttrreennggtthh  tteesstt  ((iiff  rreeqquuiirreedd))  oonn  ssttoonnee  ssaammpplleess  sshhaallll  bbee  ccaarrrriieedd  oouutt  iinn  tthhee  

mmaannnneerr  ssppeecciiffiieedd  iinn  IISS::11112211..  

WWaatteerr  aabbssoorrppttiioonn  tteesstt  sshhaallll  bbee  ccaarrrriieedd  oouutt,,  iiff  ddiirreecctteedd  bbyy  tthhee  ccoonnssuullttaanntt,,  aass  ppeerr  IISS::11112244..  

TTeessttss  ffoorr  dduurraabbiilliittyy  aanndd  wweeaatthheerriinngg  sshhaallll  bbee  ddoonnee,,  iiff  ddiirreecctteedd  bbyy  tthhee  ccoonnssuullttaanntt,,  aass  ppeerr  IISS::11112266  aanndd  

IISS::11112255  rreessppeeccttiivveellyy..  

TThhee  wwoorrkkiinngg  ooff  ssttoonneess  ttoo  tthhee  rreeqquuiirreedd  ssiizzeess  aanndd  tthheeiirr  ddrreessssiinngg  sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  ppeerr  IISS::11112277  

AANNDD  IISS::11112299..  

  KKOOTTAA  //SSHHAAHHAABBAADD//  CCUUDDDDAAPPAAHH//  GGRRAANNIITTEE  SSTTOONNEE  ::  

KKoottaa//  SShhaabbaadd//  CCuuddddaappaahh  //  GGrraanniittee  ssttoonnee  bblloocckkss  //  ssllaabbss//  ttiilleess  ttoo  bbee  uusseedd  ffoorr  fflloooorriinngg,,  ssttaaiirrss,,  ddaaddooss,,  

sskkiirrttiinngg,,  lliinniinngg,,  vveenneeeerriinngg  eettcc..  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ssppeecciiffiieedd  iinn  tthhee  sscchheedduullee  ooff  

iitteemmss..  

1122..11..11  GGeenneerraall  rreeqquuiirreemmeennttss  ::  

TThhee  nnaattuurraall  ssttoonnee  ssllaabbss  sshhaallll  bbee  pprrooccuurreedd  ffrroomm  sseelleecctteedd  qquuaalliittyy  //  ssttoocckk  aass  ssppeecciiffiieedd  iinn  sscchheedduullee    ooff  

iitteemmss..  

TThheessee  sshhaallll  bbee  hhaarrdd,,  ssoouunndd,,  ddeennssee  aanndd  ooff  hhoommooggeenneeoouuss  tteexxttuurree  aanndd  ffrreeee  ffoorrmm  ccrraacckkss,,  ddeeccaayy,,  

wweeaatthheerriinngg,,  ssoofftt  vveeiinnss  aanndd  ffllaawwss..  

TThheeyy  sshhaallll  bbee  hhaarrdd  aanndd  mmaacchhiinnee--ccuutt  ooff  rreeqquuiissiittee  tthhiicckknneessss  aalloonngg  ppllaanneess  ppaarraalllleell  ttoo  tthhee  nnaattuurraall  bbeeaadd  

ooff  ssttoonnee  aanndd  sshhaallll  bbee  ooff  uunniiffoorrmm  ssiizzee  aanndd  ccoolloouurr  aass  rreeqquuiirreedd..  

TThhee  eexxppoosseedd  ssuurrffaaccee  ooff  ssttoonnee  ssllaabbss  sshhaallll  bbee  mmaacchhiinnee  ppoolliisshheedd  ttoo  aa  ssmmooootthh,,  eevveenn  aanndd  ttrruuee  ppllaannee  

aanndd  tthhee  eeddggeess  sshhaallll  bbee  cchhiisseelleedd  ttoo  hhaallff  iittss  ddeepptthh,,  ttrruuee  aanndd  ssqquuaarree  ttoo  eennssuurree  uunniiffoorrmm  wwiiddtthh  ooff  jjooiinntt..  

  MMaarrkkiinngg  ::  

EEaacchh  ttyyppee  ooff  ssttoocckk  bblloocckkss,,  ssllaabbss  aanndd  ttiilleess  ssuupppplliieedd  aatt  ssiittee  sshhaallll  bbeeaarr  tthhee  mmaannuuffaaccttuurreerr‟‟ss  

iiddeennttiiffiiccaattiioonn  mmaarrkkss  oorr  iinniittiiaallss..  

  SSaammpplliinngg  aanndd  TTeessttiinngg  ::  

aa..  SSaammpplleess  sshhaallll  bbee  sseelleecctteedd  aanndd  tteesstteedd  sseeppaarraatteellyy  ffoorr  eeaacchh  lloott  ffoorr  ddeetteerrmmiinniinngg  iittss  ccoonnffoorrmmiittyy  oorr  

ootthheerrwwiissee  ttoo  tthhee  rreeqquuiirreemmeennttss  ooff  tthhee  ssppeecciiffiiccaattiioonn..  

bb..  TThhee  nnuummbbeerr  ooff  bblloocckkss  //  ssllaabbss//  ttiilleess  ttoo  bbee  sseelleecctteedd  ffoorr  ssaammpplliinngg  sshhaallll  ddeeppeenndd  uuppoonn  tthhee  ssiizzee  ooff  tthhee  

lloott  aanndd  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  TTaabbllee--22,,  IISS::11113300..  

cc..  CCoonnttrraaccttoorr  sshhaallll  pprroodduuccee  aa  cceerrttiiffiiccaattee  ffrroomm  tthhee  ssuupppplliieerr  ssttaattiinngg  tthhaatt  tthhee  bblloocckkss,,  ssllaabbss  aanndd  ttiittlleess  

ssuupppplliieedd,,  ccoommppaannyy  wwiitthh  tthhee  rreelleevvaanntt  IInnddiiaann  SSttaannddaarrddss  aanndd  sshhaallll  ssuubbmmiitt  iitt  ttoo  CClliieenntt  //  CCoonnssuullttaanntt..  
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dd..  TTeessttss  sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  ppeerr  mmeetthhooddss  ddeessccrriibbeedd  iinn  IISS::11112244  aanndd  IISS::11112222,,  aass  aapppplliiccaabbllee..  

1122..11..44  CCaauusseess  ffoorr  rreejjeeccttiioonn  ::  

SSttoonnee  ssllaabbss  nnoott  ccoonnffoorrmmiinngg  ttoo  tthhee  ssiizzee,,  ccoolloouurr,,  tteexxttuurree  aanndd  ootthheerr  ccrriitteerriiaa  mmeennttiioonneedd  aabboovvee  sshhaallll  bbee  

rreejjeecctteedd  bbyy  tthhee  CClliieenntt  //  CCoonnssuullttaanntt..  

1133..00..00      BBRRIICCKKSS  

1133..11..00  BBRRIICCKKSS  FFOORR  MMAASSOONNRRYY  ::  

1133..11..11  GGeenneerraall  rreeqquuiirreemmeennttss  ::  

aa..  BBrriicckkss  ffoorr  mmaassoonnrryy  iinn  ffoouunnddaattiioonn,,  wwaallllss  aanndd  ootthheerr  llooccaattiioonnss  sshhaallll  bbee  hhaanndd  oorr  mmaacchhiinnee  mmoouullddeedd  

aanndd  mmaaddee  ffrroomm  ssuuiittaabbllee  ssooiill  aanndd  kkiillnn  bbuurrnntt..  TThheeyy  sshhaallll  hhaavvee  rreegguullaarr  aanndd  uunniiffoorrmm  ssiizzee  aanndd  ccoolloouurr,,  

sshhaarrpp,,  ssttrreennggtthh  aanndd  rriigghhtt  aanngglleedd  eeddggeess  aanndd  ddeeeepp  cchheerrrryy  rreedd  aanndd  ccooppppeerr  ccoolloouurr,,  uunniiffoorrmmiittyy  wweellll  

bbuurrnntt  tthhrroouugghhoouutt  bbuutt  nnoott  oovveerr--bbuurrnntt..  TThheeyy  sshhaallll  hhaavvee  ssmmooootthh  rreeccttaanngguullaarr  ffaacceess  wwiitthh  ppaarraalllleell  ssiiddeess  

aanndd  sshhaarrpp  ccoorrnneerrss..  GGeenneerraallllyy,,  tthheeyy  sshhaallll  ccoonnffoorrmm  ttoo  IISS::11007777  

bb..  TThheeyy  sshhaallll  bbee  ffrreeee  ffrroomm  ccrraacckkss,,  ffllaawwss  aanndd  nnoodduulleess  ooff  ffrreeee  lliimmee..  

cc..  TThheeyy  sshhaallll  bbee  mmoouullddeedd  wwiitthh  aa  ffrroogg  ooff  110000  XX  4400mmmm  aanndd  1100mmmm  ttoo  2200mmmm  ddeeeepp  oonn  oonnee  ooff  iittss  ffllaatt  

ssiiddeess..  

dd..  TThheeyy  sshhaallll  ggiivvee  aa  cclleeaarr  mmeettaalllliicc  rriinnggiinngg  ssoouunndd  wwhheenn  ssttrruucckk  bbyy  aa  mmaalllleett  aanndd  sshhaallll  nnoott  bbrreeaakk  wwhheenn  

ddrrooppppeedd  oonn  tthhee  ggrroouunndd  oonn  tthheeiirr  ffllaatt  ffaaccee  iinn  aa  ssaattuurraatteedd  ccoonnddiittiioonn  ffrroomm  aa  hheeiigghhtt  ooff  660000  mmmm..  

ee..  TThheeyy  sshhaallll  sshhooww  aa  ffiinnee--ggrraaiinneedd,,  uunniiffoorrmm,,  hhoommooggeenneeoouuss  aanndd  ddeennssee  tteexxttuurree  oonn  ffrraaccttuurree  aanndd  sshhaallll  bbee  

ffrreeee  ffrroomm  lluummppss  ooff  lliimmee,,  llaammiinnaattiioonn,,  ccrraacckkss,,  aanndd  aaiirr  hhoolleess,,  ssoolluubbllee  ssaallttss  ccaauussiinngg  eefffflloorreesscceennccee  oorr  

aannyy  ootthheerr  ddeeffeecctt  wwhhiicchh  mmaayy  iimmppaaiirr  tthheeiirr  ssttrreennggtthh,,  dduurraabbiilliittyy,,  aappppeeaarraannccee  aanndd  uusseeffuullnneessss  ffoorr  tthhee  

ppuurrppoossee  iinntteennddeedd..  TThheeyy  sshhaallll  nnoott  hhaavvee  aannyy  ppaarrtt  uunnddeerr--bbuurrnntt..  

ff..  TThhee  ssiizzee  ooff  tthhee  ccoonnvveennttiioonnaall  bbrriicckkss  sshhaallll  bbee  222255  XX  111100  XX  7755  mmmm..  OOnnllyy  bbrriicckkss  ooff  oonnee  ssttaannddaarrdd  ssiizzee  

sshhaallll  bbee  uusseedd  iinn  oonnee  wwoorrkk  uunnlleessss  ssppeecciiaallllyy  ppeerrmmiitttteedd  bbyy  tthhee  CClliieenntt  //  CCoonnssuullttaanntt..  TThhee  ffoolllloowwiinngg  

ttoolleerraanncceess  aarree  ppeerrmmiitttteedd  iinn  tthhee  ssttaannddaarrdd  ccoonnvveennttiioonnaall  ssiizzee  aaddoopptteedd  oonn  tthhee  ppaarrttiiccuullaarr  wwoorrkk..    

    LLeennggtthh  pplluuss  oorr  mmiinnuuss  33..00  mmmm              

    BBrreeaatthh  pplluuss  oorr  mmiinnuuss  11..55  mmmm              

    DDeepptthh  pplluuss  oorr  mmiinnuuss  11..55  mmmm  

  TThhee  ssiizzee  ooff  tthhee  mmoodduullaarr  bbrriicckkss  sshhaallll  bbee  119900XX9900XX9900mmmm  oorr  119900XX4400mmmm..  

gg..  TThhee  ccrruusshhiinngg  ssttrreennggtthh  ooff  tthhee  bbrriicckk  ttoo  bbee  uusseedd  iinn  aallll  ttyyppeess  ooff  wwoorrkkss  sshhaallll  nnoott  bbee  lleessss  tthhaann  5500  

kkgg//ssqq..ccmm..  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  wwhheenn  tteesstteedd  aaccccoorrddiinngg  ttoo  IISS::33449955((PPaarrtt--11))..  

hh..  AAfftteerr  iimmmmeerrssiioonn  iinn  ccoolldd  wwaatteerr  ffoorr  2244  hhoouurrss,,  aabbssoorrppttiioonn  bbyy  wweeiigghhtt  sshhaallll  nnoott  eexxcceeeedd  1155  ppeerrcceenntt  ooff  

tthhee  ddrryy  wweeiigghhtt  ooff  tthhee  bbrriicckk  wwhheenn  tteesstteedd  aaccccoorrddiinngg  ttoo  IISS::33449955((ppaarrtt--22))..  
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ii..  EEfffflloorreesscceennccee  iinn  bbrriicckkss  sshhaallll  bbee  wwiitthhiinn  lliimmiittss  pprreessccrriibbeedd  iinn  ((  NNoott  mmoorree  tthhaann  1100%%  ooff  tthhee  eexxppoosseedd  

aarreeaa  ooff  tthhee  bbrriicckk  sshhaallll  bbee  ccoovveerreedd  wwiitthh  aa  tthhiinn  ddeeppoossiitt  ooff  ssaallttss))  IISS::33449955  ((ppaarrtt--33))..  

  1133..11..22  FFiirrsstt  CCllaassss  BBrriicckkss  ffoorr  EExxppoosseedd  BBrriicckk  wwoorrkk  ::  

FFiirrsstt  ccllaassss  bbrriicckkss  aarree  tthhoossee,,  wwhhiicchh  ssttrriiccttllyy  ccoonnffoorrmm  ttoo  tthhee  ssttaannddaarrdd  ssiizzee  ooff  mmoodduullaarr  bbrriicckkss  aanndd  ssuucchh  

tthhaatt  tteenn  llaayyeerrss  ooff  bbrriicckk  llaaiidd  iinn  mmoorrttaarr  sshhaallll  ffoorrmm  mmaassoonnrryy  ooff  11  mm  hheeiigghhtt..  TThheessee  bbrriicckkss  sshhaallll  bbee  

mmaannuuffaaccttuurreedd  ffrroomm  ggoooodd  qquuaalliittyy  ppllaassttiicc  eeaarrtthh,,  wwhhiicchh  iiss  ffrreeee  ffrroomm  ssaalliinnee  ddeeppoossiittss..  TThheeyy  sshhaallll  hhaavvee  

ssttrraaiigghhtt  eeddggeess  aanndd  eevveenn  ssuurrffaacceess..  WWhheenn  iimmmmeerrsseedd  iinn  wwaatteerr  ffoorr  aann  hhoouurr  tthheeyy  sshhaallll  nnoott  aabbssoorrbb  wwaatteerr  

mmoorree  tthhaann  11//66
tthh
  ooff  tthheeiirr  wweeiigghhtt..  OOnn  ddrryyiinngg  tthheeyy  sshhaallll  nnoott  sshhooww  aannyy  ssiiggnn  ooff  eefffflloorreesscceennccee..  

 

Laterite Stone Blocks 

 

These shall conform to IS : 3620 - "Laterite Stone Blocks for Masonry". The laterite stone blocks 

shall have a minimum crushing strength of 20 kg/cm2. The blocks shall be minimum 15 cm thick 

and not exceeding 30 cm thick. They shall be dressed to the desired sizes and shapes with an axe. 

Laterite stones shall be well seasoned by exposure to air before dressing and using on work. 

 

Hollow and Solid Concrete Blocks 

 

Cement concrete blocks used in the construction of concrete masonry load bearing as well as non-load 

bearing walls shall conform to the requirements of IS : 2185. Physical properties such as density, 

compressive strength, water absorption etc., shall be determined in accordance with the procedure laid 

down in IS : 2185 and shall conform to the requirement laid therein. When inspected visually all blocks 

shall be sound, free from cracks, broken edges, honey combing and other defects which would interfere 

with the proper placing of blocks or impair strength or permanence of construction. 

 

Dimensions and tolerances 

 

The blocks shall be made in sizes and shapes to suit the particular job and shall include stretcher, corner, 

double corner or pier, jamb, header, bullnose and floor units. 

 

The nominal dimensions of concrete block shall be as follows:- 

Length : 400, 500 or 600 mm 

Height : 200 or 100 mm 

Width : 50, 75, 100, 150, 200, 250 or 300 mm 

In addition, blocks shall be manufactured in half lengths. 

The maximum dimensional tolerances shall plus or minus 5 mm in length and plus or minus 3 mm in 

height and width. 

 

Hollow blocks (open and closed cavity) 

 

Grade-A blocks used as load bearing units shall have a minimum block density of 1500 kg/m3 and shall 

have minimum average compressive strength of 3.5, 4.5, 5.5 or 7.0 N/mm2 at 28 days as specified. 
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Grade-B blocks used as load bearing units shall have block density less than 1500 kg/m3, but not less 

than 1000 kg/m3 and shall have compressive strength of 2.0, 3.0, or 5.0 n/M3 or as specified. 

Grade-C blocks used as non load bearing units shall have block density less than 1500 kg/m3,but not less 

than 1000 kg/m3 and compressive strength of 1.5 N/mm2 at 28 days. 

 

Solid blocks 

 

Solid blocks Grade-D used as load bearing units shall have a block density of not less than 1800 kg/m3 

and compressive strength of 4.0 or 5.0 N/mm2 as specified. 

1133..11..33  CCaallcciiuumm  SSiilliiccaattee  BBrriicckkss  ::  

TThheessee  bbrriicckkss  sshhaallll  bbee  mmaacchhiinnee  mmoouullddeedd  aanndd  mmaaddee  ffoorrmm  ggoooodd  qquuaalliittyy  aanndd  cclleeaann  ssiilliicceeoouuss  ssaanndd,,  

lliimmee  aanndd  ffllaasshh  ((mmaaxxiimmuumm  ccoonntteenntt  uuppttoo  3300%%  iinn  rraaww  mmaatteerriiaall  ccoommppoossiittiioonn))..  TThheeyy  sshhaallll  hhaavvee  

ssmmooootthh  rreeccttaanngguullaarr  ffaacceess  wwiitthh  sshhaarrpp  ccoorrnneerrss  aanndd  sshhaallll  bbee  uunniiffoorrmm  iinn  ssiizzee,,  ccoolloouurr  aanndd  sshhaappee..  TThhee  

ssiizzee  ooff  bbrriicckkss  sshhaallll  bbee  222288  XX  111100  XX  7733mmmm  oorr  aass  aapppprroovveedd  bbyy  tthhee  AArrcchhiitteecctt  //  CCoonnssuullttaanntt..  TThhee  

ccoommpprreessssiivvee  ssttrreennggtthh  ooff  bbrriicckkss  sshhaallll  bbee  mmiinniimmuumm  115500  kkgg  //  mm22  aanndd  tthhee  bbrriicckkss  sshhaallll  hhaavvee  vveerryy  hhiigghh  

ssttrreennggtthh  ttoo  wweeiigghhtt  rraattiioo..  TThhee  bbrriicckkss  sshhaallll  hhaavvee  vveerryy  ggoooodd  rreessiissttaanntt  ccaappaacciittyy  ttoo  aattmmoosspphheerriicc  

ccoonnddiittiioonnss,,  ooppttiimmuumm  bbuuiillddiinngg  pprrooppeerrttiieess  iinn  rreellaattiioonn  ttoo  hheeaatt  iinnssuullaattiioonn,,  ssoouunndd  iinnssuullaattiioonn,,  

aabbssoorrppttiioonn  ooff  wwaatteerr  aanndd  ffiirree  pprrootteeccttiioonn..  CCaallcciiuumm  ssiilliiccaattee  pprroodduuccttss  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  aapppprroopprriiaattee  

IISS  SSttaannddaarrddss  aanndd  tthheerree  sshhaallll  bbee  nnoo  cchhaannggee  iinn  cciivviill  aapppplliiccaattiioonn  tteecchhnniiqquueess  wwhhiillee  uussiinngg  iitt  iinn  tthhee  

ppllaaccee  ooff  ttrraaddiittiioonnaall  ccllaayy  bbrriicckkss..  

1133..11..44  GGllaassss  BBrriicckk  WWoorrkkss  ::    

IItt  sshhaallll  bbee  ffrroomm  iimmppeerriiaall  oorr  eeqquuiivvaalleenntt  aass  aapppprroovveedd  bbyy  AArrcchhiitteecctt  //  CCoonnssuullttaanntt..  IItt  sshhaallll  bbee  ffrreeee  aannyy  

ddeeffeeccttss  lliikkee  ccrraacckkss,,  aaiirr  bbuubbbblleess,,  uunneevveenn  ssuurrffaaccee,,  bbrreeaakkss  eettcc....  DDuurriinngg  hhaannddlliinngg  aanndd  llaayyiinngg  iittss  eeddggeess  

sshhaallll  nnoott  bbee  eeaassiillyy  ddaammaaggeedd..  AAllll  eeddggeess  aanndd  ccoorrnneerrss  ooff  aallll  ffaacceess  sshhaallll  bbee  sshhaarrpp  aanndd  wweellll  sshhaappeedd..  IItt  

sshhaallll  bbee  ooff  ssiizzee  aanndd  ccoolloouurr  aass  ssppeecciiffiieedd  iinn  tthhee  BB..OO..OO..  ooff  aapppprroovveedd  bbyy  AArrcchhiitteecctt  //  CCoonnssuullttaanntt..  TThhee  

ggllaassss  bbrriicckkss  sshhaallll  bbee  uunniiffoorrmm  ssiizzee  wwiitthh  aa  ttoolleerraannccee  ooff  ++  22  mmmm..  ssppoorrttss  ooff  ccoolloouurr  ootthheerr  tthhaann  tthhaatt  ooff  

bbrriicckkss  sshhaallll  nnoott  bbee  aalllloowweedd..  TThhee  wweeiigghhtt  ooff  eeaacchh  bbrriicckk  sshhaallll  bbee  aabboouutt  22..7755  kkgg..  TThhee  ttrraannssmmiissssiioonn  ooff  

ddiirreecctt  lliigghhtt  tthhrroouugghh  bbrriicckk  sshhaallll  nnoott  bbee  lleessss  tthhaann  4400%%..  TThhee  ggllaassss  bbrriicckkss  sshhaallll  hhaavvee  ggoooodd  tthheerrmmaall  

iinnssuullaattiioonn..  IItt  sshhaallll  bbee  ssoouunndd  pprrooooff  aanndd  vviibbrraattiioonn  aabbssoorrbbeerr  hhaavviinngg  aaddeeqquuaattee  ccoommpprreessssiivvee  ssttrreennggtthh..  

IIff  bbrriicckkss  wwiitthh  ggrroooovvee  oorr  pprroojjeeccttiioonnss  aarree  uusseedd,,  tthhee  ggrroooovvee  oorr  pprroojjeeccttiioonnss  sshhaallll  bbee  uunniiffoorrmm  aanndd  

rreegguullaarr  iinn  ssiizzee  aanndd  sshhaappee..  

1133..11..55  SSttoorraaggee  ooff  BBrriicckkss  ::  

aa..  BBrriicckk  sshhaallll  nnoott  bbee  dduummppeedd  aatt  ssiittee..  TThheeyy  sshhaallll  bbee  ssttaacckkeedd  iinn  rreegguullaarr  ttiieerrss  ooff  hheeiigghhtt  nnoott  eexxcceeeeddiinngg  

11..55mm..  

bb..  BBrriicckkss  ooff  ddiiffffeerreenntt  ttyyppeess  aanndd  ccllaassssiiffiiccaattiioonnss  sshhaallll  bbee  ssttaacckkeedd  sseeppaarraatteellyy..  GGeenneerraallllyy,,  ssttaacckkiinngg  ooff  

bbrriicckkss  sshhaallll  ccoonnffoorrmm  ttoo  IISS::44008822..  

1133..11..66  HHaannddlliinngg  ::  
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BBrriicckkss  sshhaallll  bbee  uunnllooaaddeedd  bbyy  hhaanndd  aanndd  ccaarreeffuullllyy  ssttaacckkeedd..  TThheessee  sshhaallll  nnoott  bbee  tthhrroowwnn  ttoo  tthhee  ggrroouunndd  

ttoo  aavvooiidd  aannyy  ddaammaaggee..  

1133..11..77  SSaammpplliinngg  aanndd  IInnssppeeccttiioonn  ::  

RReepprreesseennttaattiivvee  ssaammpplleess  sshhaallll  bbee  ssuubbmmiitttteedd  bbyy  tthhee  CCoonnttrraaccttoorr  aanndd  aapppprroovveedd  ssaammpplleess  sshhaallll  bbee  

rreettaaiinneedd  bbyy  tthhee  CClliieenntt  //  ccoonnssuullttaanntt  ffoorr  ccoommppaarriissoonn  aanndd  ffuuttuurree  rreeffeerreennccee..  

AAllll  bbrriicckkss  sshhaallll  bbee  iinnssppeecctteedd  aatt  ssiittee  aanndd  sshhaallll  bbee  ssuubbjjeecctteedd  ttoo  tthhee  aapppprroovvaall  ooff  tthhee  CCoonnssuullttaanntt  wwhhoo  

mmaayy  rreejjeecctt  ssuucchh  ccoonnssiiggnnmmeennttss  aass  aarree  ccoonnssiiddeerreedd  bbyy  hhiimm  ttoo  bbee  iinntteerriioorr  ttoo  tthhee  qquuaalliittyy  ssppeecciiffiieedd..  

TThhee  CCoonnttrraaccttoorr  sshhaallll  pprroovviiddee  aallll  llaabboouurr  aanndd  ppllaanntt  rreeqquuiirreedd  ffoorr  tthhee  iinnssppeeccttiioonn  aanndd  ccoonndduucctt  ooff  ssuucchh  

tteessttss  aass  sshhaallll  bbee  rreeqquuiirreedd  bbyy  tthhee  CCoonnssuullttaanntt  wwiitthhoouutt  aaddddiittiioonnaall  cchhaarrggeess..  

EEfffflloorreesscceennccee  tteesstt  sshhaallll  bbee  ccaarrrriieedd  oouutt  ffoorr  aa  ssaammppllee  ooff  2200  bbrriicckkss  ffrroomm  aa  ssttoocckk  ooff  2200,,000000  bbrriicckkss..  

WWaatteerr  aabbssoorrppttiioonn  tteesstt  sshhaallll  bbee  ddoonnee  ffoorr  3322  bbrriicckkss  oouutt  ooff  aa  ssttoocckk  ooff  3355,,000000  bbrriicckkss..  CCoommpprreessssiivvee  

ssttrreennggtthh  tteesstt  sshhaallll  bbee  ddoonnee  oonn  5500  bbrriicckkss  ffrroomm  aa  ssttoocckk  ooff  11,,0000,,000000  bbrriicckkss..  

1133..11..77  SSttoorraaggee  ::  

SSaammee  aass  tthhaatt  ooff  „„CCooaarrssee  aaggggrreeggaattee‟‟..  

1144..00..00  SSAANNDD  

1144..11..00  SSAANNDD  FFOORR  MMAASSOONNRRYY  MMOORRTTAARR  ::  

1144..11..11  GGeenneerraall  rreeqquuiirreemmeennttss  ::  

AA))..  AAllll  tthhee  rreeqquuiirreemmeennttss,,  eexxcceepptt  ppaarrttiiccllee  ssiizzee  ggrraaddiinngg  ssttaatteedd  iinn  tthhee  sseeccttiioonn  „„FFiinnee  aaggggrreeggaatteess‟‟  sshhaallll  

aappppllyy  ttoo  tthhiiss  ssaanndd  aallssoo..  TThhee  ssaanndd  sshhaallll  ccoonnssiisstt  ooff  nnaattuurraall  ssaanndd,,  ccrruusshheedd  ssttoonnee  ssaanndd  oorr  ccrruusshheedd  ggrraavveell  ssaanndd  

oorr  aa  ccoommbbiinnaattiioonn  ooff  aannyy  ooff  tthheessee..  

BB))..  TThhee  ppaarrttiiccllee  ssiizzee  ggrraaddiinngg  ooff  ssaanndd  iinn  mmoorrttaarr  ffoorr  uunnrreeiinnffoorrcceedd  mmaassoonnrryy  wwoorrkk  sshhaallll  bbee  wwiitthhiinn  lliimmiittss  

ssppeecciiffiieedd  bbeellooww,,  aass  ppeerr  IISS::22111166..  

      II..SS  SSiieevvee  

DDeessiiggnnaattiioonn  IISS::446600    ((ppaarrtt--  11))  
PPeerrcceennttaaggee  bbyy  wweeiigghhtt  PPaassssiinngg  

II..SS..  SSiieevvee  

44..7755mmmm  110000  

22..3366mmmm  9900--110000  

11..1188mmmm  7700--110000  

660000  mmiiccrroonn  4400--110000  
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330000  mmiiccrroonn  55--7700  

115500  mmiiccrroonn  00--1155  

CC))..  CCllaayy,,  ffiinnee  sslliitt  &&  ffiinnee  dduusstt  iinn  nnaattuurraall  ssaanndd,,  ccrruusshheedd  ggrraavveell  oorr  ssttoonnee  ssaanndd  sshhaallll  nnoott  bbee  eexxcceeeedd  55%%  bbyy  

mmaassss  wwhheenn  ddeetteerrmmiinneedd  iinn  aaccccoorrddaannccee  wwiitthh  IISS::22338866  ((PPaarrtt--22))..  

1144..11..22  SSaammpplliinngg  aanndd  TTeessttiinngg  ::  

AA))  TThhee  mmeetthhoodd  ooff  ssaammpplliinngg  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  IISS::22443300  

AAnnyy  tteesstt  wwhhiicchh  tthhee  CClliieenntt//  CCoonnssuullttaanntt  ffiinnddss  iitt  nneecceessssaarryy  ttoo  bbee  ddoonnee  oonn  ssaanndd  sshhaallll  bbee  ccaarrrriieedd  oouutt  iinn  

aaccccoorrddaannccee  wwiitthh  rreelleevvaanntt  ppaarrttss  ooff  IISS::22338866..  IIff  ffuurrtthheerr  ccoonnffoorrmmaattiioonn  aass  ttoo  tthhee  ssaattiissffaaccttoorryy  nnaattuurree  ooff  

tthhee  mmaatteerriiaall  iiss  rreeqquuiirreedd,,  ccoommpprreessssiivvee  ssttrreennggtthh  tteesstt  oonn  cceemmeenntt  mmoorrttaarr  ccuubbee  ((11::66))  sshhaallll  bbee  ccaarrrriieedd  

oouutt  iinn  aaccccoorrddaannccee  wwiitthh  IISS::22225500  uussiinngg  tthhee  ssuupppplliieedd  mmaatteerriiaall  iinn  ppllaaccee  ooff  ssttaannddaarrdd  ssaanndd  aanndd  tthhee  

ssttrreennggtthh  vvaalluuee  ssoo  oobbttaaiinneedd  sshhaallll  bbee  ccoommppaarreedd  wwiitthh  tthhaatt  ooff  aannootthheerr  mmoorrttaarr  ccuubbee  mmaaddee  wwiitthh  aa  ssaanndd  

ooff  aacccceeppttaabbllee  aanndd  ccoommppaarraabbllee  qquuaalliittyy..  

BB))  UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd,,  ssaanndd  ffoorr  ppllaasstteerr  sshhaallll  iimmppllyy  nnaattuurraall  rriivveerr  ssaanndd..  

CC))  TThhee  ssaanndd  sshhaallll  bbee  hhaarrdd,,  ssttrroonngg,,  ddeennssee,,  dduurraabbllee,,  cclleeaann  aanndd  ffrreeee  ffrroomm  vveeiinnss,,  aaddhheerreenntt  ccooaattiinnggss  aanndd  

sshhaallll  nnoott  ccoonnttaaiinn  ddeelleetteerriioouuss  mmaatteerriiaallss  ssuucchh  aass  iirroonn  ppyyrriitteess,,  ccooaall,,  lliiggnniittee,,  mmiiccaa,,  ssiilltt,,  ccllaayy,,  aallkkaallii,,  sseeaa  

sshheellll,,  oorrggaanniicc  iimmppuurriittiieess,,  llooaamm  oorr  aannyy  ootthheerr  hhaarrmmffuull  mmaatteerriiaallss  iinn  ssuucchh  qquuaannttiittiieess  ssoo  aass  ttoo  aaddvveerrsseellyy  

aaffffeecctt  tthhee  ssttrreennggtthh  oorr  dduurraabbiilliittyy  ooff  ppllaasstteerr..  

DD))..  PPrreesseennccee  ooff  ccllaayy,,  ffiinnee  ssiilltt  aanndd  ffiinnee  dduusstt  iinn  ssaanndd  sshhaallll  nnoott  bbee  mmoorree  tthhaann  44$$  bbyy  wweeiigghhtt  aass  ssttaatteedd  iinn  

ccllaauussee  33..00  oorr  IISS::11554422..  OOrrggaanniicc  iimmppuurriittiieess  sshhaallll  aallssoo  bbee  wwiitthhiinn  lliimmiittss  aass  ppeerr  TTaabbllee  11..00  oorr  IISS::  338833..  

1144..22..22    GGrraaddiinngg  

AA))  TThhee  ggrraaddiinngg  ooff  ssaanndd  ffoorr  iinntteerrnnaall  wwaallll  aanndd  cceeiilliinngg  ppllaasstteerr  sshhaallll  bbee  wwiitthhiinn  lliimmiittss  ssppeecciiffiieedd  iinn  tthhee  

ffoolllloowwiinngg  TTaabbllee  ooff  IISS::11554422..    

RREEQQUUIIRREEMMEENNTTSS  OOFF  GGRRAADDIINNGG  FFOORR  SSAANNDDSS  FFOORR  IINNTTEERRNNAALL  WWAALLLL  AANNDD  

CCEEIILLIINNGG  PPLLAASSTTEERR  

PPeerrcceennttaaggee  BByy  WWeeiigghhtt  PPaassssiinngg  IISS  SSiieevvee  

IISS  SSiieevvee  

DDeessiiggnnaattiioonn  ((  AAss  

ppeerr  IISS::446600))  

CCllaassss--  AA  CCllaassss--  BB  
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224400  

112200  

6600  

3300  

1155  

{{  9988--110000  ffoorr  uunnddeerr  ccooaattss  

{{  110000  ffoorr  ffiinniisshhiinngg  ccooaattss  

{{  8800--9955  ffoorr  uunnddeerr  ccooaattss  

{{  9955--110000  ffoorr  ffiinniisshhiinngg  ccooaattss  

3300--8855  

55--5500  

00--1100  

9988--110000  ffoorr  uunnddeerr  ccooaattss  

110000  ffoorr  ffiinniisshhiinngg  ccooaattss  

8800--110000  ffoorr  uunnddeerr  ccooaattss  

9955--110000  ffoorr  ffiinniisshhiinngg    ccooaattss  

3300--9955  

55--6655  

00--1155  

BB))  TThhee  ggrraaddiinngg  ooff  ssaanndd  ffoorr  eexxtteerrnnaall  ffoorr  eexxtteerrnnaall  ppllaasstteerr  ccooaatt  aanndd  rreennddeerriinngg  sshhaallll  bbee  wwiitthhiinn  tthhee  lliimmiittss  

ssppeecciiffiieedd  iinn  TTaabbllee  BB..      

RREEQQUUIIRREEMMEENNTTSS  FFOORR  GGRRAADDIINNGG  FFOORR  SSAANNDD  FFOORR  EEXXTTEERRNNAALL  

PPLLAASSTTEERRIINNGG  AANNDD  RREENNDDEERRIINNGGSS..  

PPeerrcceennttaaggee  bbyy  WWeeiigghhtt  PPaassssiinngg  IISS  SSiieevvee  

IISS  SSiieevvee  

DDeessiiggnnaattiioonn  ((  AAss  

ppeerr  IISS::446600))  

CCllaassss  --  AA  CCllaassss--  BB  

448800  110000  110000  

224400  9900--110000  9900--110000  

112200  7700--110000  7700--110000  

6600  4400--8855  4400--9955  

3300  55--5500  1100--6655  

1155  00--1100  00--1155  

CCllaassss  AA  ssaanndd  sshhaallll  bbee  uusseedd  ggeenneerraallllyy  ffoorr  ppllaasstteerr  wwoorrkk  bbuutt  wwhheerree  tthheeyy  aarree  nnoott  aavvaaiillaabbllee..  CCllaassss  BB  

ssaanndd  mmaayy  bbee  uusseedd  aafftteerr  ggeettttiinngg  tthhee  aapppprroovvaall  ffrroomm  CClliieenntt//  CCoonnssuullttaanntt..  
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DDeevviiaattiioonn  ooff  aabboouutt  55%%  ffrroomm  tthhee  ssppeecciiffiieedd  lliimmiittss  iinn  tthhee  ggrraaddiinngg  ffoorr  ffrraaccttiioonnss  ppaassssiinngg  IISS  SSiieevvee  112200  

aanndd  6600  oonnllyy  mmaayy  bbee  aalllloowweedd  ssuubbjjeecctt  ttoo  aaggrreeeemmeenntt  bbeettwweeeenn  tthhee  CClliieenntt//  CCoonnssuullttaanntt  aanndd  tthhee  

ssuupppplliieerr..  AAnnyy  ootthheerr  ddeevviiaattiioonn  sshhaallll  bbee  lleefftt  ttoo  tthhee  ddiissccrreettiioonn  ooff  tthhee  CClliieenntt//  CCoonnssuullttaanntt..  

1144..22..33  SSaammpplliinngg  aanndd  TTeessttiinngg  ::  

SSaammee  aass  tthhaatt  ffoorr  mmaassoonnrryy  mmoorrttaarr..  

1144..22..44  SSttoorraaggee  ::  

SSaammee  aass  tthhaatt  ooff  „„  FFiinnee  aaggggrreeggaattee‟‟..  

1155..00..00  MMAATTEERRIIAALLSS  FFOORR  FFIILLIINNGG  

1155..11..00  SSAANNDD  

1155..11..11  SSaanndd  uusseedd  ffoorr  ffiilllliinngg  sshhaallll  bbee  cclleeaann  rriivveerr  ssaanndd  hhaarrdd,,  ggrriittttyy,,  ddrryy  aanndd  ccooaarrssee,,  ffrreeee  ffrroomm  eeaarrtthh,,  ssiilltt  

oorrggaanniicc  mmaatttteerr,,  ccllaayy  aanndd  ootthheerr  ddeelleetteerriioouuss  mmaatteerriiaallss..  

1155..22..00  MMOOOORRUUMM                  

1155..22..11  QQUUAALLIITTYY  OOFF  MMOOOORRUUMM  ::  

TThhee  mmoooorruumm  sshhaallll  bbee  nnaattuurraallllyy  ooccccuurriinngg  mmaatteerriiaall  ffoorrmmeedd  bbyy  ddiissiinntteeggrraattiioonn  ooff  rroocckk..  IItt  sshhaallll  bbee  ffrreeee  

vveeggeettaarriiaann,,    rruubbbbiisshh  oorr  mmaatteerriiaall  ooff  oorrggaanniicc  oorriiggiinn  aanndd  ssccaalleess  ddeelleetteerriioouuss  ttoo  ccoonnccrreettee  aanndd  rreeiinnffoorrcceedd  

ccoonnccrreettee..  

PPiieecceess  ooff  hhaarrdd  rroocckk  wwhhiicchh  ddoo  nnoott  ggeett  ccrruusshheedd  uunnddeerr  tthhee  rroolllleerr  sshhaallll  nnoott  eexxcceeeedd  5500  mmmm  ssiizzee..  

1155..22..22  FFIILLLLIINNGG  ::  

FFiilllliinngg  sshhaallll  bbee  ddoonnee  iinn  2200  ccmm  tthhiicckk  llaayyeerrss  aanndd  eevveerryy  llaayyeerr  sshhaallll  bbee  ppoowweerr  rroolllleedd  wwiitthh  88//1100  ttoonn  

rroolllleerr  ssoo  aass  ttoo  aacchhiieevvee  mmaaxxiimmuumm  ccoommppaaccttiioonn  aanndd  ttiillll  ssuucchh  ttiimmee  tthhaatt  nnoo  ffuurrtthheerr  mmoovveemmeenntt  iiss  

oobbsseerrvveedd  uunnddeerr  tthhee  wwhheeeellss  ooff  tthhee  rroolllleerr..  

AAfftteerr  ffiilllliinngg  iiss  ccoommpplleetteedd  tthhee  mmooddiiffiieedd  pprroocctteerr  ddeennssiittyy  sshhaallll  bbee  9922%%  wwiitthh  OOMMCC..  

BBeeffoorree  ssttaarrtt  ooff  wwoorrkk  tthhee  CCoonnttrraaccttoorr  sshhaallll  ssuuppppllyy  tthhee  ssaammpplleess  ooff  mmuurrrruumm  ffrroomm  eeaacchh  qquuaarrrryy  ttoo  ccoovveerr  

tthhee  vvaarriiaattiioonnss  eexxppeecctteedd  iinn  tthhee  ssuuppppllyy..  TThhee  ssaammpplleess  sshhaallll  bbee  tteesstteedd  ffoorr  tthhee  ffoolllloowwiinngg  iinn  aa  

rreeccooggnniisseedd  llaabboorraattoorryy  iinn  aaccccoorrddaannccee  wwiitthh  IISS::22772200  ffoorr  tthhee  ffoolllloowwiinngg..  

SSiilltt  aanndd  ccllaayy  ccoonntteenntt..  

MMooiissttuurree  --ccoonntteenntt  aanndd  ddrryy  ddeennssiittyy  rreellaattiioonnsshhiipp  aatt  mmooddiiffiieedd  PPrroocctteerr  ddeennssiittyy..  



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  4488  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

4488  

MMooiissttuurree  CCoonnttrrooll  ::  WWaatteerr  sshhaallll  bbee  aallwwaayyss  sspprraayyeedd  aanndd  nnoott  ppoouurreedd..  PPoonnddiinngg  sshhaallll  nneevveerr  bbee  

aalllloowweedd..  IInn  wweett  wweeaatthheerr  tthhee  wwoorrkk  mmaayy  hhaavvee  ttoo  bbee  ssuussppeennddeedd..  CCaarree  sshhaallll  bbee  ttaakkeenn  ttoo  sseeee  tthhaatt  

mmooiissttuurree  iiss  uunniiffoorrmmllyy  sspprreeaadd  tthhrroouugghhoouutt  tthhee  llaayyeerr  aanndd  wwhheerree  nneecceessssaarryy  mmiixxiinngg  wwiitthh  hhaarrrroowwss  aanndd  

rraakkeess  sshhaallll  bbee  ddoonnee..  

MMeeaassuurreemmeennttss  ::  MMeeaassuurreemmeennttss  sshhaallll  bbee  ooff  tthhee  ccuubbiicc  ccoonntteennttss  ooff  tthhee  ccoommpplleetteedd  ffiilliinngg  aanndd  sshhaallll  bbee  

ddeetteerrmmiinneedd  bbyy  ttaakkiinngg  lleevveell  ooff  tteessttiinngg  ggrroouunndd  aanndd  aafftteerr  ffiinnaall  llaayyeerr  ffoorr  eeaacchh  ttyyppee  ooff  ffiilliinngg..  AAllll  

ddiimmeennssiioonnss  aarree  ffoorr  ccoommppaacctteedd  tthhiicckknneessss..  

  CCIINNDDEERR  ::    

CCiinnddeerr  iiss  wweellll  bbuurrnntt  ffuurrnnaaccee  rreessiidduuee  wwhhiicchh  hhaass  bbeeeenn  ffuusseedd  oorr  cceenntteerreedd  iinnttoo  lluummppss  ooff  vvaarryyiinngg  ssiizzeess..  

CCiinnddeerr  aaggggrreeggaatteess  sshhaallll  bbee  wweellll  bbuurrnntt  ffuurrnnaaccee  rreessiidduuee  oobbttaaiinneedd  ffrroomm  ffuurrnnaaccee  uussiinngg  ccooaall  ffuueell  oonnllyy..  

IItt  sshhaallll  bbee  ssoouunndd  cclleeaann  aanndd  ffrreeee  ffrroomm  ccllaayy,,  ddiirrtt  aasshh  oorr  ootthheerr  ddeelleetteerriioouuss  mmaatteerriiaallss..  

1166..00..00  SSTTEEEELL  AANNDD  AALLUUMMIINNIIUUMM  JJOOOONNEERRYY  

1166..11..00  SSTTEEEELL  JJOOIINNEERRYY  ::  

1166..11..11  GGeenneerraall  rreeqquuiirreemmeennttss::    

SStteeeell  wwiinnddoowwss,,  vveennttiillaattoorrss  aanndd  ffiixxeedd  lliigghhttss  sshhaallll  ccoonnffoorrmm  ggeenneerraallllyy  ttoo  tthhee  pprroovviissiioonnss  pprreessccrriibbeedd  iinn    

IISS::11336611  aanndd  aallssoo  ddiimmeennssiioonnaallllyy  ttoo  tthhee  ddeettaaiillss  sshhoowwnn  oonn  tthhee  ddrraawwiinngg..  RRoolllleedd  sstteeeell  sseeccttiioonnss  ffoorr  tthhee  

ffaabbrriiccaattiioonnss  ooff  sstteeeell  jjooiinneerryy  aanndd  mmaatteerriiaall  ttoo  bbee  uusseedd  iinn  tthhee  mmaannuuffaaccttuurreedd  ooff  tthhee  sseeccttiioonnss  sshhaallll  

ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ssppeecciiffiieedd  iinn  IISS::77445522..1188..11..22    PPrreesssseedd  sstteeeell  ddoooorr  ffrraammeess  ::    

aa..  SStteeeell  ddoooorrffrraammeess  sshhaallll  bbee  mmaannuuffaaccttuurreedd  ffrroomm  ccoommmmeerrcciiaall  mmiilldd  sstteeeell  sshheeeett  ooff  11..2255  mmmm  tthhiicckknneessss,,  

ccoonnffoorrmmiinngg  ttoo  IISS::222266  aanndd  44335511..  

bb..  SStteeeell  ddoooorrffrraammeess  sshhaallll  bbee  mmaaddee  ttrruuee  ttoo  pprrooffiillee  aanndd  ddiimmeennssiioonnss  aass  ssppeecciiffiieedd  iinn  IISS::44335511  oorr  aass  ppeerr  

ddrraawwiinnggss..  

cc..  EEaacchh  ddoooorrffrraammee  sshhaallll  bbee  ccoonnssiisstt  ooff  hhiinnggee  jjaammbb,,  lloocckk  jjaammbb,,  hheeaadd  aanndd,,  iiff  rreeqquuiirreedd,,  aannggllee  tthhrreesshhoolldd..  

TThhee  wwhhoollee  sshhaallll  bbee  wweellddeedd  oorr  rriiggiiddllyy  ffiixxeedd  ttooggeetthheerr  bbyy  mmeecchhaanniiccaall  mmeeaannss..  WWhheerree  nnoo  aannggllee  

tthhrreesshhoolldd  iiss  rreeqquuiirreedd,,  tteemmppoorraarryy  bbaassee  ttiiee  sshhaallll  bbee  ssccrreewweedd  ttoo  tthhee  ffeeeell  ooff  ffrraammeess  iinn  oorrddeerr  ttoo  ffoorrmm  aa  

rriiggiidd  uunniitt..  

dd..  BBaassee  ttiieess  sshhaallll  bbee  ooff  pprreesssseedd  mmiilldd  sstteeeell  11..2255  mmmm  tthhiicckk  aaddjjuussttaabbllee  ttoo  ssuuiitt  fflloooorr  tthhiicckknneessss  ooff  

2255,,3300,,3355  oorr  4400  mmmm  aanndd  rreemmoovvaabbllee,,  oorr  aalltteerrnnaattiivveellyy,,  tthhrreesshhoollddss  ooff  mmiilldd  sstteeeell  aannggllee  ooff  sseeccttiioonn  5500XX  

2255  mmmm,,  mmiinniimmuumm,,  sshhaallll  bbee  pprroovviiddeedd  ffoorr  eexxtteerrnnaall  ddoooorr  ffrraammeess..  

ee..  FFiixxiinngg  lluuggss  sshhaallll  hhaavvee  aa  hheeaadd  mmaaddee  ooff  2255  wwiiddee  XX  11..66mmmm  tthhiicckk  sstteeeell  ssttrriipp  ooff  ssppeecciiffiieedd  lleennggtthh  aanndd  aa  

ssppiilliitt  eenndd  ttaallll  4400  mmmm  wwiiddee  XX  11  mmmm  tthhiicckk  aanndd  220000  lloonngg..  TThheerree  sshhaallll  bbee  aa  mmiinniimmuumm  ooff  tthhrreeee  lluuggss  ttoo  

eeaacchh  jjaammbb..  
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ff..  HHiinnggeess  sshhaallll  bbee  mmaaddee  22..55  mmmm  tthhiicckk  mmiilldd  sstteeeell  wwiitthh  aa  zziinncc  ccooaatteedd  rreemmoovvaabbllee  ppiinn  ooff  66  mmmm  ddiiaammeetteerr  

((  ccoonnffoorrmmiinngg  ttoo  IISS::11334411  ))..  

gg..  MMoorrttaarr  gguuaarrddss  sshhaallll  bbee  pprroovviiddeedd  aass  ssppeecciiffiieedd  aanndd  tthheessee  sshhaallll  bbee  wweellddeedd  ttoo  tthhee  ffrraammee  aatt  tthhee  hheeaadd  ooff  

tthhee  ffrraammee  ffoorr  ddoouubbllee  sshhuutttteerr  ddoooorrss  ttoo  mmaakkee  pprroovviissiioonn  ffoorr  bboollttss..  

hh..  TThheerree  sshhaallll  bbee  aann  aaddjjuussttaabbllee  lloocckk  ssttrriikkee  ppllaattee  ooff  sstteeeell,,  ccoommpplleettee  wwiitthh  mmoorrttaarr  gguuaarrdd,,  ttoo  mmaakkee  

pprroovviissiioonn  ffoorr  lloocckkss  oorr  llaattcchheess  ccoommppllyyiinngg  wwiitthh  tthhee  rreelleevvaanntt  IInnddiiaann  SSttaannddaarrddss..  LLoocckk--ssttrriikkee  ppllaatteess  

sshhaallll  bbee  ooff  ggaallvvaanniizzeedd  mmiilldd  sstteeeell  aanndd  ffiixxeedd  aatt  7755ccmm  ttoo  9900ccmm  ffrroomm  ffiinniisshheedd  fflloooorr  lleevveell..  

ii..  FFoorr  ssiiddee--hhuunngg  ddoooorr  tthheerree  sshhaallll  nnoott  bbee  lleessss  tthhaann  tthhrreeee  bbuuffffeerrss  ooff  rruubbbbeerr  oorr  ootthheerr  ssuuiittaabbllee  mmaatteerriiaall  

iinnsseerrtteedd  iinn  hhoolleess  iinn  tthhee  rreebbaattee  aanndd  oonnee  sshhaallll  bbee  llooccaatteedd  oonn  tthhee  cceennttrree  lliinnee  ooff  tthhee  lloocckk--ssttrriikkee  ppllaattee  

lloocckk--ssttrriikkee  ppllaattee..  FFoorr  ddoouubbllee--sshhuutttteerr  ddoooorrss  tthheerree  sshhaallll  bbee  ttwwoo  bbuuffffeerrss  oorr  rruubbbbeerr  oorr  ssiimmiillaarr  ssuuiittaabbllee  

mmaatteerriiaall  iinnsseerrtteedd  iinn  hhoolleess  iinn  tthhee  rreebbaattee  iinn  tthhee  lloocckk  jjaammbb  oonnllyy  aatt  tthhee  hheeaadd  aanndd  ssppaacceedd  1155  ccmm  aatt  

eeiitthheerr  ssiiddee  ooff  tthhee  cceennttrree  lliinnee  ooff  tthhee  ddoooorr..  

1166..11..22  SStteeeell  wwiinnddoowwss  &&  vveennttiillaattoorrss  ::  

aa..  SStteeeell  wwiinnddoowwss,,  aanndd  vveennttiillaattoorrss  sshhaallll  bbee  mmaannuuffaaccttuurreedd  ffrroomm  oorrddiinnaarryy  qquuaalliittyy  ssttrruuccttuurraall  sstteeeell  

ccoonnffoorrmmiinngg  ttoo  IISS::11997777..  iinn  ccaassee  ooff  ccoommppoossiittee  uunniittss  ccoonnssiissttiinngg  ooff  aa  ccoommbbiinnaattiioonn  ooff  ttwwoo  oorr  mmoorree  

uunniittss  ooff  wwiinnddoowwss  aanndd  vveennttiillaattoorrss  ddiiffffeerreenntt  uunniittss  sshhaallll  bbee  ccoouupplleedd  bbyy  uussiinngg  ccoouupplliinngg  sseeccttiioonnss  mmaaddee  

ffrroomm  MMSS  sshheeeett  33..1155mmmm  tthhiicckk  aass  ppeerr  IISS::11003388..  tthhee  wweeiigghhtt  ooff  vvaarriioouuss  rroolllleedd  sstteeeell  sseeccttiioonnss  uusseedd  ffoorr  

tthhee  mmaannuuffaaccttuurree  ooff  wwiinnddoowwss  aanndd  vveennttiillaattoorrss  sshhaallll  bbee  aass  ppeerr  tthhoossee  ssppeecciiffiieedd  iinn  IISS::11003388  uunnlleessss  

ootthheerrwwiissee  ssppeecciiffiieedd..  

bb  FFrraammeess  sshhaallll  sshhooww  nnoo  wwrraapp  oorr  iinntteerriioorr  wwoorrkkmmaannsshhiipp..  AAllll  ooppeennaabbllee  wwiinnddoowwss  sshhaallll  bbee  ddeessiiggnneedd  ttoo  

ooppeenn  oouuttssiiddee  wwiitthh  ggllaazziinngg  oonn  tthhee  oouuttssiiddee  ooff  tthhee  ffrraammeess  uunnlleessss  mmeennttiioonneedd  ootthheerrwwiissee..  TThhee  hhiinnggeess  

ffoorr  ssiiddee--hhuunngg  sshhuutttteerrss  sshhaallll  bbee  ooff  pprroojjeeccttiinngg  nnoonn--ffrriiccttiioonn  ttyyppee  aanndd  ffoorr  ttoopp  hhuunngg  ppllaaiinn  ttyyppee  uunnlleessss  

ssppeecciiffiieedd..  HHiinnggee  ppiinnss  aanndd  wwaasshheerrss  sshhaallll  bbee  ooff  ggaallvvaanniisseedd  sstteeeell  oorr  aalluummiinniiuumm  aallllooyy  ooff  ssuuiittaabbllee  

tthhiicckknneessss..  WWeeaatthheerr  bbaarrss  sshhaallll  bbee  ttiitttteedd  ttoo  ffaabbrriiccaatteedd  ccoouupplliinngg  sseeccttiioonn  wwhheerreevveerr  rreeqquuiirreedd..  

cc..  SStteeeell  vveennttiillaattoorrss  wwiitthh  ffiixxeedd  lloouuvveerrss  sshhaallll  ccoommpprriissee  ooff  1166  ggaauuggee  pprreesssseedd  sstteeeell  gguuiiddeess  ssppaacceedd  aatt  

5500mmmmcc//cc  ffoorr  rreecceeiivviinngg  ggllaassss  lloouuvveerrss  44mmmm  tthhiicckk..  MMSS  pprreesssseedd  sstteeeell  lloouuvveerrss  sshhaallll  bbee  ffaabbrriiccaatteedd  oouutt  

ooff  1166  ggaauuggee  sshheeeett  bbeenntt  ttoo  „„ZZ‟‟  sshhaappee  aanndd  sshhaallll  bbee  ttaacckk  wweellddeedd  ttoo  ffrraammeess..  

1166..11..22  SSlliiddiinngg  DDoooorrss  ::    

aa..  UUnnlleessss  ootthheerrwwiissee  mmeennttiioonneedd,,  aallll  tthhee  sslliiddiinngg  ddoooorrss  sshhaallll  bbee  ttoopp  hhuunngg,,  wwiitthh  ccoobbuurrnn  ttrraacckk  aanndd  wwiitthh  

ggaallvvaanniisseedd  ccoorrrruuggaatteedd  sshheeeettiinngg  ooff  tthhiicckknneessss  2244  ggaauuggee  ((00..6633mmmm))  oonn  tthhee  oouutteerr  ffaaccee..  AAtt  tthhee  bboottttoomm  aa  

gguuiiddee  aannggllee  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  tthhee  ffrraammee  ooff  tthhee  ddoooorr  aanndd  aa  cchhaannnneell  sshhaallll  bbee  aanncchhoorreedd  iinn  tthhee  

fflloooorr  ccoonnccrreettee..  TThhee  ffrraammiinngg  aanngglleess  ffoorr  tthhee  ddoooorrffrraammee  sshhaallll  bbee  aass  ppeerr  tthhee  ddeettaaiilleedd  ddrraawwiinnggss..  TThhee  

ddoooorrss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aann  eeyyeeppiieeccee  ooff  1166mmmm  ddiiaammeetteerr..  

bb..  TThhee  ssiiddiinngg  ddoooorr  sshhaallll  bbee  iinn  oonnee  lleeaaff..  TThhee  ddoooorrss  sshhaallll  bbee  hhuunngg  ffrroomm  tthhee  ttoopp  bbyy  ssuuppppoorrttiinngg  wwhheeeellss  

ffiitttteedd  iinn  sstteeeell  hhaannggeerrss  OOff  ssuubbssttaannttiiaall  ddeessiiggnn,,  eexxtteennddiinngg  aatt  lleeaasstt  440000  mmmm  ddoowwnn  tthhee  ddoooorr  uunnlleessss  
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ddeessiiggnneedd  wwiitthh  aa  ddoouubbllee  ssttrraapp  iinn  wwhhiicchh  ccaassee  tthheeyy  nneeeedd  nnoott  eexxtteenndd  mmoorree  tthhaann  330000  mmmm..  HHaannggeerrss  

sshhaallll  bbee  rriivveetteedd  ttoo  tthhee  ddoooorr  aanndd  iiff  tthhee  ddoooorr  eexxcceeeeddss  11..55mm  iinn  wwiiddtthh  nnoott  lleessss  tthhaann  tthhrreeee  hhaannggeerrss  eeaacchh  

wwiitthh  aa  wwhheeeell  sshhaallll  bbee  ffiitttteedd..  SSuuppppoorrttiinngg  wwhheeeellss  aanndd  ppiinnss  sshhaallll  bbee  ooff  sstteeeell  aanndd  wwhheeeellss  ooff  llooww  

ffrriiccttiioonn  ttyyppee  sshhaallll  bbee  uusseedd..  TThhee  rraaiill  uuppoonn  wwhhiicchh  tthhee  ssuuppppoorrttiinngg  wwhheeeellss  rruunn  sshhaallll  bbee  aa  ffllaatt  bbaarr  ooff  

sstteeeell  aatt  lleeaasstt  7755  XX  5500  XX  88  mmmm  iinn  sseeccttiioonn  oorr  aann  aannggllee  aatt  lleeaasstt  6655  XX  6655  XX  88mmmm  iinn  sseeccttiioonn  oonn  wwhhiicchh  aa  

sstteeeell  rruunnnneerr  bbaarr  1166XX1166mmmm  iinn  sseeccttiioonn  iiss  ffiixxeedd  bbyy  rriivveettss  aatt  222255mmmm  cceennttrreess  ttoo  ccaarrrryy  ggrroooovveedd  

ssuuppppoorrttiinngg  wwhheeeellss..  

1166..11..44  RRoolllliinngg  SShhuutttteerrss  ::  

aa..  RRoolllliinngg  sshhuutttteerrss  sshhaallll  iinn  ggeenneerraall  ccoonnffoorrmm  ttoo  IISS::66224488  aanndd  sshhaallll  bbee  ffaabbrriiccaatteedd  oouutt  ooff  mmiilldd  sstteeeell  llaatthhss  

hhaavviinngg  iinntteerrlloocckkiinngg  ccuurrllss  aatt  bbootthh  eeddggeess  wwiitthh  1122mmmm  mmiinniimmuumm  ddeepptthh  ooff  ccoorrrruuggaattiioonn  ffoorr  rreessiissttiinngg  

mmaannuuaall  pprreessssuurree  aanndd  nnoorrmmaall  wwiinndd  pprreessssuurree..  TThhee  llaatthhss  sshhaallll  bbee  ffaabbrriiccaatteedd  oouutt  ooff  ccoolldd  rroolllleedd  sstteeeell  

ssttrriippss..  EEaacchh  llaatthh  sseeccttiioonn  sshhaallll  bbee  ccoonnttiinnuuoouuss  ssiinnggllee  ppiieeccee  wwiitthhoouutt  aannyy  wweellddeedd  jjooiinntt..  TThhee  wwaatteerr  

sshhiieellddiinngg  ssuurrffaaccee  sshhaallll  bbee  kkeepptt  oonn  tthhee  ssiiddee  eexxppoosseedd  ttoo  aattmmoosspphheerree..  WWhheenn  iinntteerrlloocckkeedd  tthhee  rroolllliinngg  

cceennttrreess  ooff  tthhee  llaatthhss  sshhaallll  bbee  aa  7755  mmmm  cceennttrreess  mmiinniimmuumm..  EEaacchh  aalltteerrnnaattee  llaatthh  sseeccttiioonn  sshhaallll  bbee  ffiitttteedd  

wwiitthh  mmaalllleeaabbllee  ccaasstt  oorr  mmiilldd  sstteeeell  cclliippss  sseeccuurreellyy  rriivveetteedd  aatt  eeiitthheerr  eenndd  aanndd  tthhuuss  pprreevveennttiinngg  tthheeiirr  

llaatteerraall  mmoovveemmeenntt  aanndd  wweeaarriinngg  ooff  tthheeiirr  eeddggeess  aaggaaiinnsstt  tthhee  gguuiiddee  cchhaannnneellss..  TThhee  cclliippss  sshhaallll  bbee  ssoo  

ddeessiiggnneedd  ssoo  aass  ttoo  ffiitt  tthhee  ccoonnttoouurr  ooff  tthhee  llaatthh  sseeccttiioonnss..  

bb..  TThhee  sshhuutttteerr  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  bboottttoomm  lloocckk  ppllaattee  ffaabbrriiccaatteedd  oouutt  ooff  33..1155  mmmm  tthhiicckk  mmiilldd  sstteeeell  

sshheeeett  rreeiinnffoorrcceedd  bbyy  aann  aannggllee  iirroonn  ssttiiffffeenneerr  ooff  nnoott  lleessss  tthhaann  3355XX3355XX55  mmmm  ssiizzee  aatt  tthhee  bboottttoomm  aanndd  

MMSS  ffllaatt  aatt  tthhee  ttoopp..  IItt  sshhaallll  bbee  iinntteerrlloocckkeedd  wwiitthh  tthhee  bboottttoomm  llaatthh  ssoo  aass  ttoo  hhaavvee  aa  ffiirrmm  ccoonnttaacctt  aaggaaiinnsstt  

tthhee  ssiillll  wwhhiillee  tthhee  sshhuutttteerr  iiss  iinn  cclloosseedd  ppoossiittiioonn..  TThhee  lloocckk  ppllaattee  sshhaallll  bbee  ffiitttteedd  wwiitthh  nneecceessssaarryy  sslliiddiinngg  

bboollttss  aanndd  ppuulllliinngg  hhaannddlleess  uussaabbllee  ffrroomm  bbootthh  iinntteerriioorr  aanndd  eexxtteerriioorr  ssiiddeess  ooff  tthhee  ppllaattee..  

cc..  TThhee  gguuiiddee  cchhaannnneellss  sshhaallll  bbee  eeiitthheerr  ooff  rroolllleedd  sseeccttiioonn  oorr  oonnee  ppiieeccee  pprreesssseedd  ccoonnssttrruuccttiioonn  aanndd  sshhaallll  bbee  

ooff  tthhiicckknneessss  nnoott  lleessss  tthhaann  33..1155  mmmm..  TThhee  ddeepptthh  aanndd  wwiiddtthh  ooff  gguuiiddeess  sshhaallll  bbee  ssuucchh  tthhaatt  tthheerree  iiss  

ssuuffffiicciieenntt  cclleeaarraannccee  bbeettwweeeenn  tthhee  ccuurrttaaiinn  aanndd  tthhee  iinnnneerr  ssuurrffaaccee  ooff  gguuiiddeess  ttoo  eennssuurree  nnoott  oonnllyy  ffrreeee  

mmoovveemmeenntt  ooff  ccuurrttaaiinn  bbuutt  hhoollddiinngg  iitt  ffiirrmmllyy  aatt  tthhee  eennddss  uuppttoo  aa  mmaaxxiimmuumm  wwiinndd  pprreessssuurree  ooff  220000  kkgg//  

ssqqmm  aanndd  pprreevveennttiinngg  iitt  ffrroomm  rraattttiinngg  aass  wweellll..  TThhee  mmiinniimmuumm  ddeepptthh  ooff  cchhaannnneell  sshhaallll  bbee  6655  mmmm  ffoorr  

wwiiddtthhss  uuppttoo  33..5500  mm  aanndd  7755  mmmm  ffoorr  wwiiddtthhss  mmoorree  tthhaann  33..5500  mmeettrreess..  WWiiddtthh  ooff  gguuiiddee  cchhaannnneell  sshhaallll  bbee  

2255  mmmm  ffoorr  llaatthh  sseeccttiioonnss  wwiitthh  ddeepptthh  ooff  ccoorrrruuggaattiioonn  1122mmmm..  tthhee  gguuiiddee  cchhaannnneell  sshhaallll  hhaavvee  mmiinniimmuumm  

33  nnuummbbeerrss  ooff  MMSS  hhoollddffaassttss  aanndd  tthhee  mmaaxxiimmuumm  ssppaacciinngg  sshhaallll  hhoowweevveerr,,  nnoott  eexxcceeeedd  775500mmmm..  

PPrroovviissiioonn  ooff  MMSS  ssttooppppeerr  aatt  tthhee  mmaaxxiimmuumm  hheeiigghhtt  sshhaallll  bbee  mmaaddee  nnoott  hhee  gguuiiddee  cchhaannnneellss..  

dd..  BBrraacckkeett  ppllaatteess  sshhaallll  bbee  ooff  hheexxaaggoonnaall,,  ssqquuaarree  oorr  cciirrccuullaarr  ccoonnttoouurr  aanndd  sshhaallll  hhaavvee  aa  UU--sshhaappeedd  ccaasstt  

iirroonn  oorr  mmiilldd  sstteeeell  ccllaammpp  wweellddeedd  ttoo  iitt  aatt  tthhee  cceennttrree..  TThhee  bbrraacckkeett  ppllaattee  sshhaallll  bbee  mmaaddee  oouutt  ooff  33..1155  mmmm  

tthhiicckk  mmiilldd  sstteeeell  ppllaattee  aanndd  ssiizzee  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  iinn  IISS..TThhee  ppllaattee  sshhaallll  bbee  hheelldd  iinn  

ppoossiittiioonn  rriiggiiddllyy  bbyy  mmeeaannss  ooff  ssuuiittaabbllee  ffoouunnddaattiioonn  bboollttss  aanndd  iinn  tthhee  ccaassee  ooff  ppuusshh  aanndd  ppuullll  ttyyppee  

sshhuutttteerr,,  eexxttrraa  ttyyiinngg  ttoo  tthhee  gguuiiddee  cchhaannnneell  bbyy  mmeeaannss  ooff  aa  ssqquuaarree  bbaarr  nnoott  lleessss  tthhaann  2200  mmmm  ssiizzee  sshhaallll  

bbee  pprroovviiddeedd..  

ee..  TThhee  ssuussppeennssiioonn  sshhaafftt  ooff  tthhee  rroolllleerr  sshhaallll  bbee  mmaaddee  ooff  hheeaavvyy  dduuttyy  sstteeeell  ppiippee  ccoonnffoorrmmiinngg  ttoo  IISS::11116611  

aanndd  sshhaallll  bbee  ooff  aaddeeqquuaattee  ddiiaammeetteerr  ttoo  hhaavvee  mmiinniimmuumm  ddeefflleeccttiioonn  wwiitthh  ssuuiittaabbllee  ffllaannggee  ccoouupplliinngg..  TThhee  
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ppiippeess  ooff  tthhee  sshhaafftt  tthhaatt  aarree  ccllaammppeedd  ttoo  tthhee  bbrraacckkeettss  sshhaallll  bbee  ffiitttteedd  wwiitthh  rroottaattaabbllee  ccaasstt  iirroonn  ppuulllleeyyss  ttoo  

wwhhiicchh  tthhee  ccuurrttaaiinn  iiss  aattttaacchheedd..  TThhee  ppuulllleeyyss  aanndd  tthhee  ppiippee  sshhaafftt  sshhaallll  bbee  ccoonnnneecctteedd  bbyy  mmeeaannss  ooff  pprree--

tteennssiioonneedd  hheelliiccaall  sspprriinnggss,,  ffllaatt  oorr  ccooiill  ttyyppee  ccoonnffoorrmmiinngg  ttoo  ggrraaddee  22  ooff  IISS::44445544  hhaarrddeenneedd  aanndd  

tteemmppeerreedd..  

ff..  BBaallll  bbeeaarriinnggss  pprroovviiddeedd  ffoorr  rroolllliinngg  sshhuutttteerrss  sshhaallll  bbee  ttwwoo--rrooww  sseellff--aalliiggnniinngg  ttyyppee  wwiitthh  ssppeecciiaall  ccaasstt  

iirroonn  ccaassttiinnggss  aatt  tthhee  eexxttrreemmee  ppuulllleeyyss  aatt  eeiitthheerr  eenndd..  TThhee  ppuulllleeyyss  sshhaallll  bbee  iinntteerrccoonnnneecctteedd  wwiitthh  aa  ccaaggee  

ffoorrmmeedd  oouutt  ooff  mmiilldd  sstteeeell  ffllaattss  ooff  aatt  lleeaasstt  3322  XX  66mmmm  aanndd  ssppaacceedd  aatt  1155ccmm..  

gg..  TThhee  hhoooodd    ccoovveerr  sshhaallll  bbee  mmaaddee  ooff  00..99  mmmm  tthhiicckk  MMSS  sshheeeettss  wwiitthh  nneecceessssaarryy  ssttiiffffeenneerrss  aanndd  

ffrraammeewwoorrkk..  TThhee  ccoovveerr  sshhaallll  bbee  ooff  hheexxaaggoonnaall,,  ssqquuaarree  oorr  cciirrccuullaarr  ccoonnttoouurr  ddeeppeennddiinngg  oonn  tthhee  bbrraacckkeett  

ppllaattee  ccoonnttoouurr..  TThhiiss  sshhaallll  bbee  ssuuppppoorrtteedd  aatt  rreegguullaarr  iinntteerrvvaallss  ttoo  pprreevveenntt  ssaaggggiinngg..  

hh..  UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  ffoorr  oovveerraallll  aarreeaa  ooff  rroolllliinngg  sshhuutttteerrss  uuppttoo  1100  ssqquuaarree  mmeetteerrss,,  ppuullll  aanndd  

ppuusshh  ttyyppee  hhaanndd  ooppeerraatteedd  sshhuutttteerrss  wwiitthh  bbaallll  bbeeaarriinnggss  sshhaallll  bbee  pprroovviiddeedd..  FFoorr  aarreeaass  mmoorree  tthhaann  1100  

ssqq..mm..  aanndd  uuppttoo  3355  ssqq..mm  mmeecchhaanniiccaall  ooppeerraatteedd  ggeeaarr  ttyyppee  wwiitthh  bbaallll  bbeeaarriinnggss  sshhaallll  bbee  pprroovviiddeedd..  AA  

ppuulllliinngg  hhooookk  sshhaallll  bbee  pprroovviiddeedd  ffoorr  eeaacchh  ooff  tthhee  rroolllliinngg  sshhuutttteerrss..  TThhee  ppuulllliinngg  hhooookk  sshhaallll  ccoonnssiisstt  ooff  

1122  mmmm  ddiiaammeetteerr  rroodd  wwiitthh  aa  hhooookk  aatt  oonnee  eenndd  aanndd  aa  rriinngg  aatt  tthhee  ootthheerr  eenndd  ooff  aaddeeqquuaattee  lleennggtthh..  

gg..  PPoowweerr  ooppeerraattiinngg  sshhuutttteerr  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  33  pphhaassee,,  5500  ccyyccllee,,  440000  vvoolltt  AACC  ppoowweerr  ssuuppppllyy  aanndd  

sshhaallll  bbee  eeiitthheerr  fflloooorr  oorr  wwaallll  mmoouunntteedd  uunniitt..  TThhee  mmoottoorr  sshhaallll  bbee  ooff  ssuuffffiicciieenntt  ccaappaacciittyy  ttoo  mmoovvee  tthhee  

sshhuutttteerr  iinn  eeiitthheerr  ddiirreeccttiioonn  aatt  aa  ssppeeeedd  ooff  00..33mm//  sseecc..  IInn  aaddddiittiioonn  ttoo  tthhee  ggeeaarr  mmoottoorr,,  eeaacchh  ssttaannddaarrdd  

ppoowweerr  uunniitt  sshhaallll  iinncclluuddee  aa  mmaaggnneettiicc  bbrraakkee,,  rreevveerrssiinngg  ssttaarrtteerr  wwiitthh  bbuuiilltt--iinn  oovveerrllooaadd  pprrootteeccttiioonn,,  aa  

ggeeaarreedd  lliimmiitt  sswwiittcchh  aanndd  oonnee  ppuusshh  bbuuttttoonn  ssttaattiioonn  llooccaatteedd  iinnssiiddee  tthhee  bbuuiillddiinngg..  IItt  iiss  ddeessiirraabbllee  tthhaatt  tthhee  

bboottttoomm  bbaarr  ooff  mmoottoorr  ooppeerraatteedd  ddoooorrss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aa  sseennssiittiivvee  eeddggee,,  eelleeccttrriiccaallllyy  ccoonnnneecctteedd  

ssttoopp  tthhee  ttrraavveell  ooff  tthhee  ddoooorr  oonn  mmeeeettiinngg  aann  oobbssttrruuccttiioonn..  OOppeerraattiinngg  cchhaaiinnss  sshhaallll  bbee  tteesstteedd  qquuaalliittyy,,  

hheeaavviillyy  ggaallvvaanniisseedd  aanndd  wwiitthh  aallll  eennddss  rroouunnddeedd  ttoo  aassssuurree  ssmmooootthh  ooppeerraattiioonn  aanndd  hhaanndd  pprrootteeccttiioonn..  

RReedduuccttiioonn  ggeeaarrss  sshhaallll  bbee  ooff  hhiigghh  ssttrreennggtthh  ggrreeyy  ccaasstt  iirroonn,,  mmaacchhiinnee  mmoouullddeedd  ffrroomm  mmaacchhiinnee  ccuutt  

ppaatttteerrnn..  TThheessee  sshhaallll  bbee  ooppeerraabbllee  ffrroomm  aa  ppuusshh  bbuuttttoonn  ssttaattiioonn  ccoonnvveenniieennttllyy  llooccaatteedd  bbeessiiddee  tthhee  ddoooorr..  

OOnnee  eemmeerrggeennccyy  hhaanndd  cchhaaiinn  //  ccrraannkk  ooppeerraattiioonn  sshhaallll  aallssoo  bbee  pprroovviiddeedd  ffoorr  uussee  iinn  ccaassee  ooff  ffaaiilluurree  ooff  

tthhee  eelleeccttrriiccaall  ssyysstteemm..  

1166..11..55  SSuuppppllyy  ::  

AAllll  ddoooorrss  ffrraammeess,,  wwiinnddoowwss  aanndd  vveennttiillaattoorrss  sshhaallll  bbee  ddiissppaattcchheedd  wwiitthh  tthhee  ooppeenniinngg  ppaarrttss  ssuuiittaabbllyy  

sseeccuurreedd  ttoo  pprreesseerrvvee  aalliiggnnmmeenntt  wwhheenn  ffiixxiinngg  aanndd  ggllaazziinngg..  

  FFiixxiinngg  lluuggss,,  ccoouupplliinnggss,,  ffiittttiinnggss  aanndd  hhaarrddwwaarree  sshhaallll  bbee  ddiissppaattcchheedd  sseeppaarraatteellyy..  

  CCoommppoossiittee  wwiinnddoowwss  sshhaallll  bbee  ddiissppaattcchheedd  uunnccoouupplleedd..  

  AAlluummiinniiuumm  JJooiinneerryy    

  GGeenneerraall  rreeqquuiirreemmeennttss::  
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aa..  AAnnooddiisseedd  aalluummiinniiuumm  jjooiinneerryy  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ssppeecciiffiieedd  iinn  IISS::  11994488  aanndd  11994499  

aanndd  sshhaallll  bbee  ooff  HHiinnddaallccoo,,  IInnddaall  ,,  JJiinnddaall  oorr  eeqquuiivvaalleenntt  rreeppuutteedd  mmaakkee  wwiitthh  ssiizzee  aanndd  ddeessiiggnn  aass  ppeerr  

rreelleevvaanntt  ddrraawwiinnggss..  TThhee  aavveerraaggee  tthhiicckknneessss  ooff  aannooddiicc  ccooaatt  sshhaallll  nnoott  bbee  lleessss  tthhaann  2200  mmiiccrroonnss  

((IISS::77008888))  aanndd  sshhaallll  bbee  mmaatttt  ffiinniisshheedd..  

bb..  AAlluummiinniiuumm  ddoooorrss,,  wwiinnddoowwss,,  vveennttiillaattoorrss  sshhaallll  bbee  mmaaddee  ooff  aalluummiinniiuumm  aallllooyy  ccoonnffoorrmmiinngg  ttoo  IISS::  773333  

aanndd  sseeccttiioonnss  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::11994488..  CCoouupplliinngg  mmeemmbbeerrss  ffoorrmmiinngg  ccoommppoossiittee  sseeccttiioonnss  

sshhaallll  bbee  ooff  eexxttrruuddeedd  aalluummiinniiuumm  aallllooyy  sseeccttiioonn..  AAllll  ffrraammeess  sshhaallll  hhaavvee  ccoorrnneerrss  mmaacchhiinnee--jjooiinntteedd  ttoo  aa  

ttrruuee  rriigghhtt  aannggllee..  FFoorr  ssiiddee  hhuunngg  sshhuutttteerrss,,  hhiinnggeess  sshhaallll  nnoorrmmaallllyy  bbee  ooff  pprroojjeeccttiinngg  ttyyppee  mmaaddee  ooff  

aalluummiinniiuumm  aallllooyy  aanndd  rriivveetteedd  //  mmaacchhiinnee--jjooiinntteedd  ttoo  ffrraammee  aanndd  sshhaallll  hhaavvee  ssttaaiinnlleessss  sstteeeell//  aalluummiinniiuumm  

aallllooyy  ppiinnss..  IIrrrreessppeeccttiivvee  ooff  tthhee  hhiinnggeess  bbeeiinngg  aannooddiisseedd  oorr  nnoott,,  tthhee  aalluummiinniiuumm  aallllooyy  ppiinnss  sshhaallll  bbee  

aannooddiisseedd  ttoo  aa  mmiinniimmuumm  ffiillmm  tthhiicckknneessss  ooff  2255  mmiiccrroonnss  aanndd  sshhaallll    bbee  sseeaalleedd  wwiitthh  ooiill  oorr  wwaaxx..  

HHaannddlleess,,  ppeegg  ssttaayyss  sshhaallll  bbee  ooff  aapppprroovveedd  hheeaavvyy--dduuttyy  qquuaalliittyy  aalluummiinniiuumm  oorr  iittss  aallllooyy  ccoonnffoorrmmiinngg  ttoo  

IISS  ssppeecciiffiiccaattiioonnss..  

cc..  TThhee  ddoooorrffrraammee  aanndd  sshhuutttteerrss  sshhaallll  bbee  ssiinnggllee  aaccttiioonn  oorr  ddoouubbllee  aaccttiioonn  aass  iinnddiiccaatteedd  iinn  tthhee  ddrraawwiinngg  

wwiitthh  hhyyddrraauulliicc  ddoooorr  cclloosseerr  iinn  tthhee  fflloooorr..  TThhee  ddoooorrss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aannooddiizzeedd  aalluummiinniiuumm  

ddoooorr  hhaannddlleess  ffoorr  ffuullll  wwiiddtthh  ooff  ddoooorr  iinnssiiddee  aanndd  oouuttssiiddee..  TThhee  ddoooorr  ffrraammee  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  

aapppprroovveedd  aanncchhoorrss  ssppaacceedd  nnoott  mmoorree  tthhaann  990000mmmm  cceennttrreess..  

dd..  BBeeffoorree  eerreeccttiinngg,,  ffrraammeess  ccoommiinngg  iinnttoo  ccoonnttaacctt  wwiitthh  ccoonnccrreettee,,  mmaassoonnrryy,,  ppllaasstteerr  oorr  ddiissssiimmiillaarr  mmeettaallss,,  

sshhaallll  bbee  ccooaatteedd  wwiitthh  aa  tthhiicckk  llaayyeerr  ooff  cclleeaarr  ttrraannssppaarreenntt  llaaccqquueerr  bbaasseedd  oonn  mmeetthhaaccrryyllaatteess  oorr  cceelllluulloossee  

bbuuttyyrraattee,,  wwhhiicchh  iiss  ccoommppaattiibbllee  wwiitthh  zziinncc  cchhrroommaattee  ttoo  pprrootteecctt  tthhee  ssuurrffaaccee  ffrroomm  wweett  cceemmeenntt  dduurriinngg  

iinnssttaallllaattiioonn..  TThhiiss  llaaccqquueerr  ccooaattiinngg  sshhaallll  bbee  rreemmoovveedd  aafftteerr  iinnssttaallllaattiioonn  iiss  ccoommpplleetteedd..  BBeeffoorree  hhaannddlliinngg  

oovveerr,,  tthhee  aalluummiinniiuumm  wwoorrkk  sshhaallll  bbee  wwaasshheedd  wwiitthh  mmiilldd  ssoolluuttiioonn  ooff  nnoonn--aallkkaallii  ssooaapp  aanndd  wwaatteerr..  

GGaasskkeettss  ttoo  bbee  uusseedd  sshhaallll  bbee  mmaaddee  ooff  nneeoopprreennee  //  EEDDPPMM  ooff  aapppprroovveedd  mmaakkee  aanndd  sshhaallll  bbee  aapppprroovveedd  

bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt  bbeeffoorree  ffiixxiinngg  iinn  ppoossiittiioonn..  TThhee  sseeaallaanntt  sshhaallll  bbee  ooff  aapppprroovveedd  mmaakkee  aanndd  

sshhaallll  bbee  dduullyy  aapppprroovveedd  bbeeffoorree  aapppplliiccaattiioonn..  AAlluummiinniiuumm  ddoooorrss,,  wwiinnddoowwss  aanndd  vveennttiillaattoorrss  aafftteerr  ffiixxiinngg  

iinn  ppoossiittiioonn  sshhaallll  bbee  wwaatteerrttiigghhtt  aanndd  aaiirrttiigghhtt..  

  LLII  aalluummiinniiuumm  mmaatteerriiaall  uusseedd  sshhaallll  bbee  ssppeecciiaallllyy  aannooddiisseedd  ffoorr  pprrootteeccttiioonn  aaggaaiinnsstt  ccoorrrroossiioonn  iinn  mmaarriinnee  

eennvviirroonnmmeenntt  iinn  aapppprroovveedd  sshhaaddee..  TThhee  aannooddiicc  ccooaattiinngg  sshhaallll  ccoonnffoorrmm  ttoo  IISS::11886688  aanndd  sshhaallll  bbee  ooff  

AACC2255  ggrraaddee  wwiitthh  mmiinniimmuumm  tthhiicckknneessss  ooff  2200  mmiiccrroonnss  wwhheenn  mmeeaassuurreedd  aass  ppeerr  IISS::666600//22  aanndd  ddeennssiittyy  

sshhaallll  bbee  aatt  lleeaasstt  3322MMGG//ssqqmm..  TThhee  aannooddiicc  ccooaattiinngg  sshhaallll  bbee  ddoouubbllee  sseeaalleedd  oorr  aalltteerrnnaattiivveellyy  sseeaalleedd  wwiitthh  

sstteeaamm  aanndd  sshhaallll  bbee  ooff  mmiinniimmuumm  tthhiicckknneessss  ooff  5500  mmiiccrroonnss..  TThhee  aannooddiicc  ccooaattiinngg  sshhaallll  bbee  tteesstteedd  iinn  aa  

llaabboorraattoorryy  bbyy  EEddddyy  ccuurrrreenntt  mmeetthhoodd  aass  ppeerr  IISS::66001122  ffoorr  tthhiicckknneessss..  SSuullpphhuurriicc  aacciidd  sshhaallll  bbee  uusseedd  aass  

tthhee  eelleeccttrroollyyttee  ffoorr  tthhee  aannooddiicc  pprroocceessss..  

  WWhheenneevveerr  ssppeecciiffiieedd,,  ppoollyyeesstteerr  ggrraaddee  mmaacchhiinnee  aapppplliieedd  ppoowweerr  ccooaattiinngg  ooff  mmiinniimmuumm  tthhiicckknneessss  2200  

mmiiccrroonnss  sshhaallll  bbee  pprroovviiddeedd  aanndd  ssuucchh  ccooaattiinngg  sshhaallll  bbee  ooff  aapppprroovveedd  sshhaaddee..  

  SSuuppppllyy  ::  

SSaammee  aass  ffoorr  sstteeeell  jjooiinneerryy..  
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  UUnnllooaaddiinngg  aanndd  SSttaacckkiinngg  ::  

TThhee  ffaabbrriiccaatteedd  ffrraammeess  sshhaallll  bbee  ttrraannssppoorrtteedd,,  uunnllooaaddeedd,,  ssttaacckkeedd  aanndd  hhaannddlleedd  iinn  aa  ccaarreeffuull  mmaannnneerr..  

TThheeyy  sshhaallll  bbee  ssttaacckkeedd  oonn  eeddggee  oonn  lleevveell  bbeeaarreerrss  aanndd  ssuuppppoorrtteedd  eevveennllyy..  AAllll  pprreeccaauuttiioonnss  sshhaallll  bbee  

ttaakkeenn  ttoo  eennssuurree  tthhaatt  tthhee  ffrraammeess  aarree  nnoott  ddaammaaggeedd  oorr  ddiissttoorrtteedd  iinn  aannyy  mmaannnneerr..  AAss  ddeecciiddeedd  bbyy  tthhee  

CClliieenntt//  CCoonnssuullttaanntt,,  tthhee  ddaammaaggeedd  oorr  ddiissttoorrtteedd  ffrraammeess  sshhaallll  bbee  rreeppllaacceedd  aanndd  mmaaddee  ggoooodd  aatt  tthhee  

eexxppeennssee  ooff  tthhee  CCoonnttrraaccttoorr..  GGeenneerraallllyy,,  ssttoorraaggee  ooff  ddoooorrss  aanndd  ffrraammeess  sshhaallll  ccoonnffoorrmm  ttoo  IISS::44008822..  

  SSaammpplliinngg  ::  

SSaammpplliinngg  aanndd  ccrriitteerriiaa  ffoorr  ccoonnffoorrmmiittyy  ffoorr  sstteeeell//  aalluummiinniiuumm  ddoooorrss,,  wwiinnddoowwss,,  vveennttiillaattoorrss  aanndd  ffiixxeedd  

lliigghhttss  sshhaallll  bbee  aass  pprreessccrriibbeedd  iinn  tthhee  rreessppeeccttiivvee  IInnddiiaann  SSttaannddaarrddss..  

  HHaarrddwwaarree  ffoorr  jjooiinneerryy  wwoorrkkss  

  GGeenneerraall  rreeqquuiirreemmeennttss::  

aa..  FFiittttiinnggss  sshhaallll  bbee  ooff  MMSS,,  bbrraassss,,  aalluummiinniiuumm  oorr  aass  ssppeecciiffiieedd..  TThheessee  sshhaallll  bbee  ssmmooootthh  aanndd  ffrreeee  ffrroomm  

sshhaarrpp  eeddggeess,,  ccoorrnneerrss,,  ffllaawwss  aanndd  ootthheerr  ddeeffeeccttss..  SSccrreeww  hhoolleess  sshhaallll  bbee  ccoouunntteerrssuunnkk  ttoo  ssuuiitt  tthhee  hheeaadd  ooff  

ssppeecciiffiieedd  wwoooodd  ssccrreewwss..  AAllll  hhiinnggee  ppiinnss  sshhaallll  bbee  ooff  sstteeeell  aanndd  tthheeiirr  rriivveetteedd  hheeaaddss  sshhaallll  bbee  wweellll  

ffoorrmmeedd..  

bb..  MMSS  ffiittttiinngg  sshhaallll  bbee  ffiinniisshheedd  bbrriigghhtt  oorr  bbllaacckk  eennaammeelllleedd  oorr  ccooppppeerr  ooxxiiddiisseedd  oorr  ppaaiinntteedd  aass  ssppeecciiffiieedd..  

BBrraassss  ffiittttiinngg  sshhaallll  bbee  ffiinniisshheedd  bbrriigghhtt  ((bbrraassss)),,  ooxxiiddiisseedd  oorr  cchhrroommiiuumm  ppllaatteedd  ((eelleeccttrrooppllaatteedd))  aann  

aalluummiinniiuumm  ffiittttiinnggss  sshhaallll  bbee  ffiinniisshheedd  bbrriigghhtt  oorr  aannooddiisseedd  oorr  aass  ssppeecciiffiieedd..  FFiittttiinnggss  sshhaallll  bbee  aapppprroovveedd  

bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt  bbeeffoorree  ffiixxiinngg..  SSccrreewwss  uusseedd  ffoorr  ffiittttiinnggss  sshhaallll  bbee  ooff  tthhee  ssaammee  mmeettaall  aass  tthhaatt  

ooff  tthhee  ffiittttiinnggss..  HHoowweevveerr,,  aannooddiisseedd  ccaaddmmiiuumm//  cchhrroommiiuumm  ffiittttiinnggss..  IInn  ccaassee  ooff  rreenneewwaall  wwoorrkkss,,  tthhee  

nneeww  ffiittttiinnggss  sshhaallll  aass  ffaarr  aass  ppoossssiibbllee,,  mmaattcchh  wwiitthh  tthhee  eexxiissttiinngg  oonneess..  SSccrreewwss  sshhaallll  bbee  ddrriivveenn  hhoommee  

wwiitthh  ssccrreeww  ddrriivveerr  aanndd  nnoott  hhaammmmeerreedd  iinn..  

  TThheessee  sshhaallll  bbee  mmiilldd  sstteeeell  bbuutt  HHiinnggeess  ((mmeeddiiuumm)),,  bbrraassss  bbuutttt  HHiinnggeess  ((lliigghhtt//  oorrddiinnaarryy)),,  bbrraassss  bbuutt  

HHiinnggee  ((hheeaavvyy)),,  bbrraassss  ooxxiiddiisseedd  bbuutt  VV  ((lliigghhtt//  oorrddiinnaarryy)),,  bbrraassss  ooxxiiddiisseedd  bbuutt  VV  ((hheeaavvyy)),,  eexxttrruuddeedd  

aalluummiinniiuumm  aallllooyy  bbuutt  VV  oorr  aass  ssppeecciiffiieedd..  BBrraassss  aanndd  MMSS  bbuutt  HHiinnggeess  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  

IISS::220055  aanndd  IISS::11334411  rreessppeeccttiivveellyy..  
 

Butt hinges 

 

These shall be mild steel butt hinges (medium), brass butt hinge (light/ ordinary). Brass but hinge 

(heavy), brass oxidized butt hinges (light/ ordinary),brass oxidized butt hinges (heavy) extruded 

aluminium alloy butt hinges as specified. Brass and MS butt hinges shall conform generally to 

Indian Standard Specification for butt hinges IS: 205 and IS: 1341 respectively. 

  PPaarrlliiaammeenntt  HHiinnggeess  ::  

TThheessee  sshhaallll  bbee  mmiilldd  sstteeeell  oorr  ccaasstt  bbrraassss  oorr  aass  ssppeecciiffiieedd  aanndd  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::336622..  
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  SSpprriinngg  HHiinnggeess  ::  

TThheessee  sshhaallll  bbee  mmaaddee  ooff  MMSS  oorr  bbrraassss  ccaassiinngg  wwiitthh  sstteeeell  sspprriinngg  aanndd  sshhaallll  ccoonnffoorrmm  ggeenneerraallllyy  ttoo  

IISS::445533..  HHiinnggeess  sshhaallll  wwoorrkk  ssmmooootthhllyy  aanndd  hhoolldd  tthhee  ddoooorr  sshhuutttteerrss  ttrruullyy  vveerrttiiccaall  iinn  cclloosseedd  ppoossiittiioonn..  

TThhee  ssiizzee  ooff  sspprriinngg  HHiinnggee  sshhaallll  bbee  ttaakkeenn  aass  lleennggtthh  ooff  iittss  ppllaattee..  

  PPllaannoo  HHiinnggeess  ::  

TThheessee  sshhaallll  ccoonnffoorrmm  ttoo  IISS::33881188  aanndd  sshhaallll  bbee  mmaaddee  ooff  mmiilldd  sstteeeell,,  bbrraassss,,  oorr  aalluummiinniiuumm  aallllooyy  sshheeeettss..  

MMiilldd  sstteeeell  HHiinnggeess  sshhaallll  bbee  ffiinniisshheedd  wwiitthh  aannttiiccoorrrroossiivvee  ttrreeaattmmeenntt  oorr  ppllaattiinngg  ooff  bbrraassss  oorr  nniicckkeell  aass  

ssppeecciiffiieedd..  PPiiaannoo  hhiinnggeess  sshhaallll  bbee  ffiixxeedd  ffoorr  tthhee  ffuullll  hheeiigghhtt  ooff  ccuuppbbooaarrdd  sshhuutttteerrss..  

  TTeeee  HHiinnggeess  ::  

TThheessee  sshhaallll  bbee  mmaaddee  ooff  MMSS  sshheeeettss  aanndd  ffiinniisshheedd  bbrriigghhtt..  TThheeyy  sshhaallll  ccoonnffoorrmm  ttoo  IISS::220066..  

1199..33..00  SSlliiddiinngg  DDoooorr  BBoollttss  ::  

TThheessee  sshhaallll  bbee  ooff  aalluummiinniiuumm  aanndd  ccoonnffoorrmm  ttoo  IISS::22668811..  tthheeyy  sshhaallll  bbee  ccaappaabbllee  ooff  ssmmooootthh  sslliiddiinngg  

aaccttiioonn..  AAlltteerrnnaattiivvee  mmaatteerriiaallss  mmaayy  bbee  aaddoopptteedd  oonn  tthhee  aapppprroovvaall  ooff  tthhee  CClliieenntt//  CCoonnssuullttaanntt  ffoorr  

ssppeecciiffiicc  llooccaattiioonnss..  

  DDoooorr  llaattcchh  ::  

TThheessee  sshhaallll  bbee  mmiilldd  sstteeeell,,  bbrraassss  oorr  aass  ssppeecciiffiieedd  aanndd  sshhaallll  bbee  ccaappaabbllee  ooff  ssmmooootthh  sslliiddiinngg  aaccttiioonn..  

1199..55..00  TToowweerr  BBoollttss  ::  

TToowweerr  bboollttss  mmaayy  bbee  ooff  oonnee  ooff  tthhee  ffoolllloowwiinngg  ttyyppeess  ::  

BBrraassss  bbaarrrreell  ttoowweerr  bboolltt  wwiitthh  ccaasstt  bbrraassss  ppaarraalllleell  aanndd  rroolllleedd  oorr  ddrraawwnn  bbrraassss  bboolltt..  

BBrraassss  bbaarrrreell  ttoowweerr  bboolltt  wwiitthh  bbrraassss  sshheeeett  ppaarraalllleell  aanndd  rroolllleedd  oorr  ddrraawwnn  bbrraassss  bboolltt..  

AAnnooddiisseedd  aalluummiinniiuumm  bbaarrrreell  ttoowweerr  bboolltt  wwiitthh  bbaarrrreell  aanndd  bboolltt  ooff  eexxttrruuddeedd  sseeccttiioonnss  ooff  aalluummiinniiuumm  

aallllooyy  ((1100  //  1122mmmm  ddiiaa  sshhoooott))..  

MMSS  ttoowweerr  bboolltt  wwiitthh  bbaarrrreell..  

TThheessee  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::220044  ppaarrttss  11  &&  22  sstteeeell  sspprriinngg  aanndd  bbaallll  sshhaallll  bbee  pprroovviiddeedd  

bbeettwweeeenn  tthhee  bboolltt  aanndd  tthhee  bbaarrrreell..  

  DDoooorr  hhaannddlleess  ::  

TThheessee  sshhaallll  bbee  ccaasstt  bbrraassss    oorr  MMSS  oorr  aalluummiinniiuumm  ooff  ssppeecciiffiieedd  ssiizzee  aanndd  ooff  tthhee  sshhaappee  aanndd  ppaatttteerrnn  aass  

aapppprroovveedd  bbyy  CClliieenntt  //  CCoonnssuullttaanntt..  TThheessee  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::220088..  tthhee  ssiizzee  ooff  tthhee  hhaannddllee  
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sshhaallll  bbee  ddeetteerrmmiinneedd  bbyy  tthhee  iinnssiiddee  ggrriipp  ooff  tthhee  hhaannddllee..  DDoooorr  hhaannddlleess  sshhaallll  bbee  ooff  110000  mmmm  ssiizzee  aanndd  

wwiinnddooww  hhaannddlleess  ooff  7755  mmmm  ssiizzee  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd..  TThheessee  sshhaallll  bbee  ffiixxeedd  wwiitthh  2255mmmm  lloonngg  

ssccrreewwss..  

  MMoorrttiiccee  LLoocckk  ::  

MMoorrttiiccee  lloocckk  wwiitthh  llaattcchh  aanndd  ppaaiirr  ooff  lleevveerr  hhaannddlleess  sshhaallll  hhaavvee  sstteeeell  ccaassiinngg  aanndd  bbrraassss  bboollttss  aanndd  sshhaallll  

bbee  rriigghhtt  oorr  lleefftt  hhaannddeedd  aass  sshhoowwnn  iinn  tthhee  ddrraawwiinnggss  oorr  aass  ddiirreecctteedd  bbyy  tthhee  CClliieenntt  //  CCoonnssuullttaanntt..  IItt  sshhaallll  

bbee  ttoo  tthhee  aapppprroovveedd  qquuaalliittyy  aanndd  sshhaallll  ccoonnffiirrmm  ttoo  IISS::22220099..  TThhee  sshhaappee  aanndd  ppaatttteerrnn  sshhaallll  bbee  aapppprroovveedd  

bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt..  TThhee  ssiizzee  ooff  tthhee  lloocckk  sshhaallll  bbee  ddeetteerrmmiinneedd  bbyy  iittss  lleennggtthh..  TThhee  lloocckk  ffoorr  

ssiinnggllee  lleeaaff  ddoooorr  sshhaallll  hhaavvee  ppllaaiinn  ffaaccee  aanndd  tthhaatt  ffoorr  ddoouubbllee  lleeaaff  ddoooorr  sshhaallll  hhaavvee  aa  rreebbaatteedd  ffaaccee..  LLeevveerr  

hhaannddlleess  wwiitthh  sspprriinnggss  sshhaallll  bbee  mmoouunntteedd  oonn  ppllaatteess  aanndd  sshhaallll  wweeiigghh  nnoott  lleessss  tthhaann  00..55  kkgg  ppeerr  ppaaiirr..  

TThheessee  sshhaallll  bbee  ooff  bbrraassss,,  ffiinniisshheedd  bbrriigghhtt  cchhrroommiiuumm  ppllaatteedd  oorr  ooxxiiddiisseedd..  

  FFlloooorr  ddoooorr  ssttooppppeerr  ::  

TThhiiss  sshhaallll  bbee  mmaaddee  ooff  ccaasstt  bbrraassss  oorr  aannooddiisseedd  aalluummiinniiuumm  aanndd  sshhaallll  hhaavvee  aa  rruubbbbeerr  ccuusshhiioonn..  TThhee  ttyyppee  

aanndd  ppaatttteerrnn  ssiillll  bbee  aass  aapppprroovveedd  bbyy  tthhee  CClliieenntt  //  CCoonnssuullttaanntt..  

  HHooookkss  aanndd  EEyyeess  ::  

TThheessee  sshhaallll  bbee  ooff  hhaarrdd  ddrraawwnn  bbrraassss  oorr  sstteeeell  aanndd  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::220077..  

  CCaasseemmeenntt  WWiinnddooww  FFaasstteenneerrss  ::  

TThheessee  sshhaallll  bbee  mmaaddee  ooff  ccaasstt  bbrraassss,,  aannooddiisseedd  aalluummiinniiuumm  oorr  cchhrroommiiuumm  ppllaatteedd  sstteeeell..  CCaasseemmeenntt  

ffaasstteenneerrss  ffoorr  ssiinnggllee  lleeaaff  wwiinnddooww  sshhuutttteerr  sshhaallll  bbee  lleefftt  oorr  rriigghhtt  hhaannddeedd  aass  ssppeecciiffiieedd..  TThheessee  sshhaallll  nnoott  

wweeiigghh  lleessss  tthhaann  00..2200  kkgg  ppeerr  ffaasstteenneerr..    

  CCaasseemmeenntt  SSttaayyss  ::  

TThheessee  sshhaallll  bbee  mmaaddee  ooff  ccaasstt  bbrraassss,,  aannooddiisshheedd  aalluummiinniiuumm  oorr  cchhrroommiiuumm  ppllaatteedd  sstteeeell  ..  tthhee  ssttaayy  sshhaallll  

bbee  mmaaddee  ffrroomm  cchhaannnneell  sseeccttiioonn  aanndd  sshhaallll  nnoott  wweeiigghh  lleessss  tthhaann  tthhaatt  iinnddiiccaatteedd  bbeellooww  ::  

220000mmmm      ……  00..2244  kkgg  eeaacchh  

225500mmmm      ……  00..2288  kkgg  eeaacchh  

330000mmmm      ……  00..3333  kkgg  eeaacchh  

TThhee  sshhaappee  aanndd  ppaatttteerrnn  ooff  ssttaayyss  sshhaallll  bbee  aapppprroovveedd  bbyy  tthhee  CClliieenntt  //  CCoonnssuullttaanntt..  

TThheessee  sshhaallll  bbee  mmaaddee  ooff  ccaasstt  bbrraassss,,  aannooddiisseedd  aalluummiinniiuumm  oorr  CC..PP..  SStteeeell..  TThhee  sshhaappee  aanndd  ppaatttteerrnn  sshhaallll  

bbee  aapppprroovveedd  bbyy  tthhee  CClliieenntt  //  CCoonnssuullttaanntt..  IItt  sshhaallll  nnoott  wweeiigghh  lleessss  tthhaann  00..2200  kkgg  eeaacchh..  

  FFaann//  LLiigghhtt  PPiivvoottss  ::  
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TThheessee  sshhaallll  bbee  mmaaddee  ooff  ccaasstt  bbrraassss  oorr  CC..PP..  SStteeeell  aanndd  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::11883377..  tthhee  bbaassee  

aanndd  ssoocckkeett  ppllaattee  sshhaallll  bbee  mmaaddee  ffrroomm  mmiinniimmuumm  33..1155  mmmm  tthhiicckk  bbrraassss  oorr  CCPP  sstteeeell  ppllaattee  aanndd  

pprroojjeecctteedd  ppiivvoott  sshhaallll  nnoott  bbee  lleessss  tthhaann  1122  mmmm  iinn  lleennggtthh,,  ccaasstt  iinn  ssiinnggllee  ppiieecceess  wwiitthh  tthhee  bbaassee  ppllaattee..  

1177..1133..00  FFaann//  LLiigghhtt  CCaattcchh  ::  

TThheessee  sshhaallll  bbee  mmaaddee  ooff  ccaasstt  bbrraassss  oorr  CCPP  sstteeeell  aanndd  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::336644..  sstteeeell  sspprriinngg  

ooff  tthhee  ccaattcchh  sshhaallll  bbee  00..9900mmmm  ddiiaa  66  ccooiillss  1122mmmm  iinntteerrnnaall  ddiiaammeetteerr  aanndd  2200  mmmm  lloonngg..  TThhee  ppaatttteerrnn  

aanndd  tthhee  sshhaappee  ooff  tthhee  ccaattcchh  sshhaallll  bbee  aass  aapppprroovveedd  bbyy  tthhee  cclliieenntt  //  CCoonnssuullttaanntt..  

1177..1144..00  CChhaaiinn  wwiitthh  hhooookk  ffoorr  ffaann  lliigghhtt  ::  

TThhiiss  sshhaallll  bbee  mmaaddee  ooff  hhaarrdd  ddrraawwnn  bbrraassss  oorr  ccaasstt  bbrraassss  oorr  CCPP  sstteeeell  wweellddeedd  oorr  ttwwiisstteedd  aass  ssppeecciiffiieedd  

aanndd  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  IISS::33882288..  OOnnee  eenndd  ooff  tthhee  cchhaaiinn  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aann  eeyyee  aanndd  

tthhee  ootthheerr  eenndd  wwiitthh  ssttaappllee..  TThhee  mmiinniimmuumm  tthhiicckknneessss  ooff  ppllaatteess  sshhaallll  bbee  22..2244  mmmm  aanndd  tthhee  cchhaaiinn  sshhaallll  

bbee  330000  mmmm  lloonngg  mmaaddee  ffrroomm  mmiinniimmuumm  44  mmmm  hhaarrdd  ddrraawwnn  wwiirree..  

1177..1155..00  HHaasspp  aanndd  ssttaappllee  ::    

HHaasspp  aanndd  ssttaappllee  ((ssaaffeettyy  ttyyppee  ))  sshhaallll  bbee  mmaaddee  ooff  ccaasstt  bbrraassss  oorr  CCPP  sstteeeell  oorr  aalluummiimmiiuumm  aanndd  ggeenneerraallllyy  

ccoonnffoorrmm  ttoo  IISS::336633..  TThhee  hhiigghheerr  ppiinn  wwhhiicchh  iinn  aallll  ccaasseess  sshhaallll  bbee  ooff  mmiilldd  sstteeeell,,  sshhaallll  bbee  ffiirrmm  aanndd  iittss  

rriivveetteedd  hheeaadd  wweellll  ffoorrmmeedd..  TThhee  mmoovveemmeenntt  ooff  tthhee  hhaasspp  sshhaallll  bbee  ffrreeee,,  eeaassyy  aanndd  ssqquuaarree  aanndd  sshhaallll  nnoott  

hhaavvee  aannyy  ppllaayy  oorr  sshhaakkee..  TThhee  hhaasspp  sshhaallll  ffiitt  tthhee  ssttaappllee  ccoorrrreeccttllyy..  TThhee  ssiizzee  sshhaallll  bbee  ddeetteerrmmiinneedd  bbyy  tthhee  

lleennggtthh  ooff  tthhee  bbiiggggeerr  lleeaaff  ooff  tthhee  hhaasspp..  

1177..1166..00  CCuuppbbooaarrdd  lloocckk  ::    

TThheessee  sshhaallll  bbee  mmaaddee  ooff  ccaasstt  bbrraassss  ccoonnffoorrmmiinngg  ttoo  IISS::772299  aanndd  sshhaallll  bbee  ooff  aapppprroovveedd  mmaakkee..  TThhee  lloocckk  

sshhaallll  bbee  eeaassyy  iinn  wwoorrkkiinngg  hhaavviinngg  dduupplliiccaattee  kkeeyyss..  

1177..1177..00  HHyyddrraauulliicc  ddoooorr  cclloosseerr  ::  

TThheessee  sshhaallll  ccoonnffoorrmm  ttoo  IISS::33556644  aanndd  bbee  ooff  bbrraanndd  aapppprroovveedd  bbyy  tthhee  CClliieenntt  //  CCoonnssuullttaanntt  ffoorr  bbootthh  lleefftt  

aanndd  rriigghhtt  hhaanndd  ooppeenniinnggss..  

HHaarrddwwaarree  aanndd  ffiixxttuurreess  sshhaallll  bbee  aass  ssppeecciiffiieedd  iinn  tthhee  ddrraawwiinngg  oorr  sscchheedduullee  ooff  qquuaannttiittiieess..  AAllll  hhaarrddwwaarree  

aanndd  ffiixxttuurreess  sshhaallll  bbee  aabbllee  ttoo  wwiitthhssttaanndd  rreeppeeaatteedd  uussee..  DDoooorr  cclloosseerr  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  ddoooorrss  

wweeiigghhttiinngg  6611--8800  kkgg..  UUnnlleessss  ootthheerrwwiissee  ssttaatteedd..  EEaacchh  cclloosseerr  sshhaallll  bbee  gguuaarraanntteeeedd  aaggaaiinnsstt  

mmaannuuffaaccttuurriinngg  ddeeffeecctt  ffoorr  oonnee  yyeeaarr  aanndd  aannyy  ddeeffeecctt  ffoouunndd  wwiitthhiinn  tthhiiss  ppeerriioodd  sshhaallll  bbee  rreeccttiiffiieedd  oorr  tthhee  

cclloosseerr  rreeppllaacceedd  ffrreeee  ooff  cchhaarrggee..  CCoonncceeaalleedd  ddoooorr  cclloosseerrss  sshhaallll  bbee  eeiitthheerr  fflloooorr  mmoouunntteedd  oorr  

ttrraannssmmoouunntteedd,,  ssuuiittaabbllee  ffoorr  iinnssttaallllaattiioonn  wwiitthh  mmeettaall  ddoooorrss..  IItt  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  ppeerrffoorrmmaannccee  

rreeqquuiirreemmeennttss  aanndd  eenndduurraannccee  tteesstt  ssttaatteedd  iinn  IISS::33553344..  

  1188..00..00  GGllaazziinngg  ::  

1188..11..00  GGeenneerraall  rreeqquuiirreemmeennttss  ::  
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1188..11..11..  TThhee  ggllaassss  uusseedd  ffoorr  ggllaazziinngg  wwoorrkkss  sshhaallll  bbee  ooff  tthhee  bbeesstt  qquuaalliittyy  ttrraannssppaarreenntt  aanndd  ffrreeee  ffrroomm  bblliisstteerrss,,  

ssppeecckkss,,  bbuubbbblleess,,  ssttoonneess,,  ssccrraattcchheess,,  vveeiinnss,,  aaiirr  hhoolleess  aanndd  ootthheerr  ddeeffeeccttss  ssoo  aass  ttoo  ggiivvee  aa  cclleeaarr  vviissiibbiilliittyy  

tthhoorroouugghh  tthhee  ggllaassss..  

1188..22..22..  AAllll  ggllaassss  sshhaallll  bbee  pprrooccuurreedd  ffrroomm  aa  rreeppuutteedd  mmaannuuffaaccttuurree  aanndd  dduullyy  aapppprroovveedd  bbyy  CClliieenntt  //CCoonnssuullttaanntt..  

TThhee  ggllaassss  ssuupppplliieedd  aatt  ssiittee  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  iinnddiiccaatteedd  iinn  tthhee  sscchheedduullee  ooff  iitteemmss  aanndd  

tthhee  ffoolllloowwiinngg  IInnddiiaann  SSttaannddaarrddss  lliisstteedd  bbeellooww::  

aa..  SShheeeett  ggllaassss  ooff  sseelleecctteedd  qquuaalliittyy  aass  ppeerr  IISS::22883355..  

bb..  WWiirreedd  aanndd  WWiirreedd--ffiigguurreedd  ggllaassss  aass  ppeerr  IISS::55443377..  

1188..22..00  SShheeeett  ggllaassss::        

GGeenneerraall  ::  

SShheeeett  ggllaassss  iiss  aa  ffllaatt  ttrraannssppaarreenntt  ggllaassss  mmaaddee  bbyy  bblloowwiinngg  oorr  ddrraawwiinngg  aanndd  iitt  sshhaallll  bbee,,  ttoo  tthhee  eexxtteenntt  

ppoossssiibbllee,,  ccoolloorrlleessss  aass  jjuuddggeedd  bbyy  tthhee  uunn--aaiiddeedd  eeyyee  eexxcceepptt  wwhheenn  vviieewweedd  eeddggeewwiissee  sshhoowwiinngg  aa  lliigghhtt  

bblluuee  ttoo  ggrreeeenn  ttiinntt..  

UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  sshheeeett  ggllaassss  sshhaallll  wweeiigghhtt  77..55  kkgg  //  ssqqmm  ffoorr  ppaanneess  uuppttoo  660000xx660000  mmmm..  ffoorr  

ppaanneess  llaarrggeerr  tthhaann  660000xx660000mmmm  aanndd  uuppttoo  880000xx880000  mmmm  ggllaassss  wweeiigghhttiinngg  nnoott  lleessss  tthhaann  88..77  kkgg  //  ssqqmm  

sshhaallll  bbee  ssuueedd..  FFoorr  bbiiggggeerr  ppaanneess  uuppttoo  990000xx990000  mmmm  ggllaassss  wweeiigghhttiinngg  nnoott  lleessss  tthhaann  1111..2255  kkgg  //  ssqqmm  

sshhaallll  bbee  uusseedd..  

SShheeeett  ggllaassss  sshhaallll  bbee  ppaatteenntt  ffllaatttteenneedd  ggllaassss  ooff  bbeesstt  qquuaalliittyy  aanndd  ffoorr  ggllaazziinngg  aanndd  ffrraammiinngg  ppuurrppoosseess  

sshhaallll  ccoonnffoorrmm  ttoo  IISS::11776611..  

1188..22..33  TTeessttiinngg  ::    

TTeessttss  ffoorr  WWaavviinneessss,,  WWaarrppaaggee,,  lliinneess,,  eettcc..  sshhaallll  bbee  ddoonnee  aass  ppeerr  AAppppeennddiixx  ––  AA  ooff  IISS::22883355  aanndd  tteesstt  

ffoorr  tthhiicckknneessss  sshhaallll  bbee  ddoonnee  aass  ppeerr  AAppppeennddiixx  ––BB  ooff  IISS::22883355..  

AAnnyy  ggllaassss,,  ffoouunndd  ttoo  ssuuffffeerr  ffrroomm  ddeeffeeccttss  bbeeyyoonndd  aalllloowwaabbllee  lliimmiittss  ((aass  ppeerr  TTaabbllee  --22,,  IISS::22883355))  sshhaallll  

bbee  rreejjeecctteedd..  

1188..22..33..  SSaammpplliinngg::      

RReepprreesseennttaattiivvee  ssaammpplleess  ooff  tthhee  mmaatteerriiaall  sshhaallll  bbee  ddrraawwnn  aanndd  aaddjjuuddggeedd  ffoorr  ccoonnffoorrmmiittyy  wwiitthh  tthhiiss  

ssppeecciiffiiccaattiioonn  aass  pprreessccrriibbeedd  iinn  AAppppeennddiixx  CC,,  IISS::22883355..  

1188..22..44..  PPaacckkiinngg  aanndd  mmaarrkkiinngg  ::  

SShheeeett  ggllaassss  sshhaallll  bbee  ppaacckkeedd  aass  aaggrreeeedd  ttoo  bbeettwweeeenn  tthhee  ppuurrcchhaassee  aanndd  tthhee  ssuupppplliieerr..  TThhee  ppaacckkaaggeess  

sshhaallll  bbee  mmaarrkkeedd  wwiitthh  IISSII  cceerrttiiffiiccaattiioonn  mmaarrkk..  PPaacckkaaggeess  sshhaallll  aallssoo  bbee  mmaarrkkeedd  wwiitthh  nnaammee  aanndd  qquuaalliittyy  
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ooff  tthhee  mmaatteerriiaall,,  nnoommiinnaall  tthhiicckknneessss  aanndd  ccuutt  ssiizzee,,  nnaammee  ooff  tthhee  mmaannuuffaaccttuurree,,  aass  ppeerr  ccllaauussee  66..00  ooff  

IISS::22883355..  

1188..33..00  WWiirreedd  ggllaassss  aanndd  wwiirree--ffiigguurreedd  ggllaassss  ::  

1188..33..11  WWiirree  ggllaassss  aappaarrtt  ffrroomm  sseerrvviinngg  aass  aa  rriiggiidd  ggllaazziinngg  mmaatteerriiaall  hheellppss  iinn  pprroovviiddiinngg  rreeaassoonnaabbllee  pprrootteeccttiioonn  

aaggaaiinnsstt  sspprreeaaddiinngg  ooff  ffiirree  aaccrroossss..  

1188..33..22  TThhee  wwiirree  mmeesshh  uusseedd  iinn  tthhee  wwiirreedd  ggllaassss  oorr  wwiirreedd  ffiigguurreedd  ggllaassss  sshhoouulldd  bbee  mmaaddee  ooff  sstteeeell  wwiirree  00..4466  ttoo  

00..5566  mmmm  iinn  ddiiaammeetteerr..  TThhee  ppaatttteerrnn  ooff  mmeesshh  sshhaallll  bbee  ssqquuiirree  oorr  ddiiaammoonndd  wwiitthh  wwiirreedd  wweellddeedd  oorr  

hheexxaaggoonnaall  wwiitthh  wwiirreess  ttwwiisstteedd..  TThhee  wwiirree  mmeesshh  sshhaallll  bbee  eemmbbeeddddeedd  ccoommpplleetteellyy  iinn  tthhee  ggllaassss  sshheeeett  aatt  

lleeaasstt  11  mmmm  ffrroomm  tthhee  ssuurrffaaccee  aanndd  sshhaallll  nnoott  bbee  eexxppoosseedd  aatt  aannyy  ppllaaccee..  WWiirree  mmeesshh  sshhaallll  nnoott  ccoonnttaaiinn  

mmoorree  tthhaann  33  bbrrookkeenn  wwiirreess  ppeerr  ssqquuaarree  mmeetteerr  ooff  ggllaassss..  

1188..33..33  SSaammpplliinngg  aanndd  tteessttiinngg  ::  

TTeessttss  ffoorr  ffllaammee--pprrooooffnneessss,,  tthhiicckknneessss,,  eettcc..  aanndd  ssaammpplliinngg  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  mmeetthhooddss  

pprreessccrriibbeedd  iinn  IISS::55443377..  

1188..44..00  PPllaattee  ggllaassss  ::  

PPllaattee  ggllaassss  sshhaallll  bbee  ppoolliisshheedd  ppaatteenntt  ffllaatt  ggllaassss  ooff  bbeesstt  qquuaalliittyy..  IItt  sshhaallll  hhaavvee  bbootthh  tthhee  ssuurrffaaccee  ggrroouunndd  

ffllaatt  aanndd  ppaarraalllleell  aanndd  ppoolliisshheedd  ttoo  oobbttaaiinn  cclleeaarr  uunnddiissttuurrbbeedd  vviissiioonn  aanndd  rreefflleeccttiioonn..  TThhee  ppllaattee  ggllaassss  

sshhaallll  bbee  ooff  tthhiicckknneessss  mmeennttiioonneedd  iinn  tthhee  iitteemm  oorr  aass  sshhoowwnn  iinn  ddeettaaiilleedd  ddrraawwiinnggss  oorr  aass  ssppeecciiffiieedd..  IInn  

aabbsseennccee  ooff  aannyy  ssppeecciiffiieedd  tthhiicckknneessss,,  tthhee  tthhiicckknneessss  ooff  ppllaattee  ggllaassss  ttoo  bbee  ssuupppplliieedd  sshhaallll  bbee  66  mmmm  aanndd  aa  

ttoolleerraannccee  ooff  00..22  mmmm  sshhaallll  bbee  aaddmmiissssiibbllee..  

1188..44..00  OObbssccuurreedd  ggllaassss  ::  

TThhiiss  ttyyppee  ooff  ggllaassss  ttrraannssmmiittss  lliigghhtt  ssoo  tthhaatt  vviissiioonn  iiss  ppaarrttiiaallllyy  oorr  aallmmoosstt  ccoommpplleetteellyy  oobbssccuurreedd..  GGllaassss  

sshhaallll  bbee  ppllaaiinn  rroolllleedd,,  ffiigguurree,,  rriibbbbeedd  oorr  fflluutteedd  oorr  ffrroosstteedd  ggllaassss  aass  mmaayy  bbee  ssppeecciiffiieedd..  

1188..55..00  PPuuttttyy  ::  

TThhee  mmaatteerriiaall  sshhaallll  bbee  hhoommooggeennoouuss  ppaassttee  aanndd  sshhaallll  bbee  ffrreeee  ffrroomm  dduusstt,,  ggrriitt  aanndd  ootthheerr  vviissiibbllee  

iimmppuurriittiieess  aanndd  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  ssppeecciiffiiccaattiioonnss  pprreessccrriibbeedd  iinn  IISS::441199..  

PPuuttttyy  mmaayy  bbee  pprreeppaarreedd  bbyy  mmiixxiinngg  oonnee  ppaarrtt  ooff  wwhhiillee  lleeaadd  wwiitthh  tthhrreeee  ppaarrttss  ooff  ffiinneellyy  ppoowwddeerreedd  cchhaallkk  

oorr  tthheenn  aaddddiinngg  bbooiilleedd  lliinnsseeeedd  ooiill  ttoo  tthhee  mmiixxttuurree  ttoo  ffoorrmm  aa  ssttiiffff  ppaassttee  aanndd  aaddddiinngg  vvaarrnniisshh  ttoo  tthhee  

ppaassttee  aatt  tthhee  rraattee  ooff  11  lliitteerr  ttoo  vvaarrnniisshh  ttoo  1188  kkgg  ooff  ppaassttee..  

1199..00..00  TTiilleess  ::  

1199..11..00  TTeerrrraazzzzoo  TTiilleess  ::  

TTeerrrraazzzzoo  ttiilleess  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  tthhee  ssttaannddaarrddss  pprreessccrriibbeedd  iinn  IISS::11223377  iinn  aallll  rreessppeeccttss..  
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1199..11..11  GGeenneerraall  rreeqquuiirreemmeennttss::  

aa..  AAllll  ttiilleess  ttoo  bbee  uusseedd  sshhaallll  bbee  hheeaavvyy  dduuttyy  fflloooorriinngg  ttiilleess  oonnllyy,,  ccoonnffoorrmmiinngg  ttoo  ccllaauussee  33  ooff  IISS::11223377..  

bb..  TTiilleess  sshhaallll  bbee  mmaannuuffaaccttuurreedd  ffrroomm  cceemmeenntt,,  nnaattuurraall  aaggggrreeggaattee  aanndd  ccoolloouurriinngg  ppiiggmmeenntt  ((wwhheerree  

rreeqquuiirree))  aass  ssppeecciiffiieedd  iinn  ccllaauussee  44  ooff  IISS::11223377,,  uunnddeerr  hhyyddrraauulliicc  pprreessssuurree  nnoott  lleessss  tthhaann  114400  kkgg//  ssqqccmm  

aanndd  sshhaallll  bbee  ggiivveenn  tthhee  ffiirrsstt  ggrriinnddiinngg  wwiitthh  mmaacchhiinnee  bbeeffoorree  ddeelliivveerryy  ttoo  ssiittee..  

cc..  MMaannuuffaaccttuurriinngg  pprroocceessss  ooff  ttiilleess  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeenntt  ggiivveenn  iinn  ccllaauussee  55  ooff  IISS::11223377..  

dd..  UUnnlleessss  ootthheerrwwiissee  ssttaatteedd,,  tthhee  ssiizzee  ooff  tteerrrraazzzzoo  fflloooorriinngg  ttiilleess  sshhaallll  bbee  aass  ffoolllloowwss::  

LLeennggtthh  ((mmmm))  BBrreeaaddtthh  ((mmmm))  TThhiicckknneessss  ((mmmm))  

220000  

225500  

330000  

220000  

225500  

330000  

2200  

2222  

2255  

HHoowweevveerr,,  ssppeecciiaall  sshhaappeess  aanndd  ssiizzee  ooff  ttiilleess  ccaann  bbee  aasskkeedd  ffoorr  bbyy  tthhee  cclliieenntt..  IInn  ssuucchh  aass  ccaassee,,  tthhee  

mmaannuuffaaccttuurree  //  ssuupppplliieerr  sshhaallll  eennssuurree  ttoo  ssuuppppllyy  tthhee  ttiilleess  oonnllyy  iinn  tthhee  ssppeecciiffiieedd  sshhaappee  aanndd  ssiizzee..  

ee..  TToolleerraanncceess  oonn  lleennggtthh  oorr  bbrreeaaddtthh  ooff  ttiilleess  sshhaallll  bbee  ++//--  11mmmm..  IInn  aaddddiittiioonn,,  tthhee  ddiiffffeerreennccee  iinn  lleennggtthh  ooff  

ssiiddee  bbeettwweeeenn  tthhee  lloonnggeesstt  ssiiddee  aanndd  sshhoorrtteerr  ssiiddee  iinn  tthhee  ssaammppllee  sshhaallll  nnoott  eexxcceeeedd  11  mmmm..  TToolleerraannccee  oonn  

tthhiicckknneessss  sshhaallll  bbee  ++//--  55  mmmm..  IInn  aaddddiittiioonn,,  tthhee  ddiiffffeerreennccee  iinn  tthhiicckknneessss  bbeettwweeeenn  tthhee  tthhiicckknneessss  aanndd  tthhee  

tthhiinnnneesstt  ttiillee  iinn  tthhee  ssaammppllee  sshhaallll  nnoott  eexxcceeeedd  33mmmm..  

ff..  TThhee  mmiinniimmuumm  tthhiicckknneessss  ooff  wweeaarriinngg  llaayyeerr  ffoorr  tthhee  vvaarriioouuss  ccllaasssseess  ooff  tteerrrraazzzzoo  fflloooorriinngg  ttiilleess  sshhaallll  bbee  

ssppeecciiffiieedd  iinn  TTaabbllee  11  ttoo  IISS::11223377..  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  tthhee  ttiilleess  sshhaallll  bbee  ssuupppplliieedd  wwiitthh  iinniittiiaall  

ggrriinnddiinngg  aanndd  ggrroouuttiinngg  ooff  tthhee  wweeaarriinngg  llaayyeerr..  

gg..  TThhee  wweeaarriinngg  llaayyeerr  ooff  tthhee  ttiilleess  sshhaallll  bbee  ffrreeee  ffrroomm  pprroojjeeccttiioonnss,,  ddeepprreessssiioonnss,,  ccrraacckkss,,  hhoolleess,,  ccaavviittiieess  

aanndd  ootthheerr  bblleemmiisshheess..  

1199..11..22  PPhhyyssiiccaall  rreeqquuiirreemmeennttss  ::  

TThhee  tteessttss  oonn  ttiilleess  ttoo  cchheecckk  pphhyyssiiccaall  rreeqquuiirreemmeennttss  sshhaallll  nnoott  bbee  ccaarrrriieedd  oouutt  eeaarrlliieerr  tthhaann  2288  ddaayyss  ffrroomm  

tthhee  ddaattee  ooff  mmaannuuffaaccttuurree..  

aa..  CClliieenntt  ccaann  aasskk  ffoorr  aannyy  pphhyyssiiccaall  tteesstt  ttoo  vveerriiffyy  tthhee  aacccceeppttaabbiilliittyy  ooff  tthhee  ttiilleess..  AAllll  pphhyyssiiccaall  tteessttss  sshhaallll  

bbee  ccaarrrriieedd  oouutt  aass  ppeerr  AAppppeennddiixx  AA  ttoo  FF  ooff  IISS::11223377  aass  aapppplliiccaabbllee,,  ddeeppeennddiinngg  oonn  tthhee  tteessttss  ttoo  bbee  ddoonnee..  

bb..  OOnn  tteessttiinngg,,  tthhee  pphhyyssiiccaall  rreeqquuiirreemmeennttss  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  aacccceeppttaabbiilliittyy  lliimmiittss  ssppeecciiffiieedd  iinn  ccllaauussee  

1111  ooff  IISS::11223377..  TTiilleess,,  ffaaiilliinngg  ttoo  mmeeeett  aacccceeppttaabbiilliittyy  ccrriitteerriiaa,,  sshhaallll  bbee  rreejjeecctteedd..  
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1199..11..33  SSaammpplliinngg  ::  

SSaammpplliinngg  aanndd  iinnssppeeccttiioonn  sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  ppeerr  ccllaauussee  1144  ooff  IISS::11223377..  

1199..11..44  MMaarrkkiinngg  ::  

AAllll  ttiilleess  sshhaallll  bbee  lleeggiibbllyy  mmaarrkkeedd  oonn  tthhee  bbaacckk  wwiitthh  tthhee  nnaammee  ooff  tthhee  mmaannuuffaaccttuurreerr  oorr  hhiiss  ttrraaddee  mmaarrkk..  

HHeeaavvyy  dduuttyy  ttiilleess  sshhaallll  bbee  mmaarrkkeedd  „„HH‟‟  

1199..22..00  CCeerraammiicc  TTiilleess  ::  

CCeerraammiicc  ttiilleess  ttoo  bbee  uusseedd  ffoorr  fflloooorriinngg  aanndd    ddooiinngg  sshhaallll  ccoonnffoorrmm  ttoo  IISS::1133771122..  TThheessee  sshhaallll  bbee  

pprrooccuurreedd  ffrroomm  aapppprroovveedd  mmaannuuffaaccttuurreess  aanndd  aa  ffeeww  aapppprroovveedd  ssaammpplleess  sshhaallll  bbee  ssuubbmmiitttteedd  ttoo  CClliieenntt//  

CCoonnssuullttaanntt  //aarrcchhiitteecctt  ffoorr  ffuuttuurree  rreeffeerreennccee..  

1199..22..11  GGeenneerraall  rreeqquuiirreemmeennttss::  

TThhee  ttiilleess  sshhaallll  bbee  ooff  vviittrreeoouuss  wwaarree  aanndd  sshhaallll  bbee  ffrreeee  ffrroomm  ddeelleetteerriioouuss,,  ssuubbssttaanncceess..  TThhee  ffiinniisshheedd  

ttiillee,,  wwhheenn  ffrraaccttuurreedd  sshhaallll  aappppeeaarr  ffiinnee  ggrraaiinneedd  iinn  tteexxttuurree,,  ddeennssee  aanndd  hhoommooggeenneeoouuss..  TThhee  ttiilleess  sshhaallll  

bbee  ssoouunndd,,  ttrruuee  ttoo  sshhaappee,,  ffllaatt,,  ffrreeee  ffrroomm  ffllaawwss  aanndd  ootthheerr  mmaannuuffaaccttuurriinngg  ddeeffeeccttss  aaffffeeccttiinngg  tthheeiirr  

uuttiilliittyy..  

GGllaazzeedd  CCeerraammiicc  ttiilleess::  GGllaazzeedd  cceerraammiicc  ttiilleess  sshhaallll  bbee  hhiigghhllyy  pprreesssseedd,,  ssiinnggllee  ffiirreedd,,  rreedd  bbooddyy,,  ttoopp  

ggllaazzeedd  wwhhiittee  oorr  ccoolloouurreedd,,  ppllaaiinn  oorr  wwiitthh  ddeessiiggnnss..  TThhee  bbooddyy  ggllaazzeedd  cceerraammiicc  ttiilleess  sshhoouulldd  ccoonnssiisstt  ooff  

hhiigghh  ggrraaddee  ccllaayy  aanndd  mmiinneerraallss  aanndd  wweellll  pprreesssseedd  iinn  hhyyddrraauulliicc  pprreesssseess  aanndd  ggllaazzee  sshhoouulldd  bbee  aa  

ccoommbbiinnaattiioonn  ooff  ddiiffffeerreenntt  mmiinneerraallss..  TThhee  ttoopp  ssuurrffaaccee  sshhaallll  bbee  ggllaazzeedd  wwiitthh  ssttaabbllee  ggllaassss//  sseemmii--ggllaassss  //  

mmaatttt  ffiinniisshh  ooff  uunniiffoorrmm  ccoolloouurr  aanndd  tteexxttuurree..  TThhee  eeddggeess  aanndd  uunnddeerr  ssiiddee  ooff  tthhee  ttiilleess  sshhaallll  bbee  ffrreeee  ffrroomm  

ggllaazzee  aanndd  sshhaallll  hhaavvee  rriibbss  oorr  iinnddeennttaattiioonnss  ssoo  tthhaatt  tthheessee  mmaayy  aaddhheerree  pprrooppeerrllyy  ttoo  tthhee  ssuurrffaaccee  bbeellooww..  

FFlloooorr  ttiilleess  ::  TThheessee  ttiilleess  sshhoouulldd  hhaavvee  hhiigghh  ssttrreennggtthh,,  ggoooodd  rreessiissttaannccee  ttoo  wweeaarr  aanndd  tteeaarr,,  llooww  wwaatteerr  

aabbssoorrppttiioonn  aanndd  ssuuffffiicciieenntt  aannttii--sskkiidd  pprrooppeerrttiieess  aanndd  aallll  sshhaallll  ccoonnffoorrmm  ttoo  IISS::  1133775555..  BBaasseedd  oonn  tthhee  

pprrooppeerrttiieess  ooff  tthhee  ggllaazzee  aanndd  hhaarrddnneessss,,  fflloooorr  ttiilleess  aarree  ccaatteeggoorriizzeedd    aabbrraassiioonn  rreessiissttaanntt--wwiissee  aass  ggrroouupp  IIII  

TTOO  VV..  AAccccoorrddiinngg  ttoo  tthhee  iinntteennssiittyy  ooff  ffoooott  ttrraaffffiicc  tthhee  ttiillee  ggrroouupp  sshhaallll  bbee  sseelleecctteedd  aanndd  uusseedd..  

WWaallll  ttiilleess  ::  TThheessee  ttiilleess  sshhaallll  bbee  ssiinnggllee  ffaasstt  ffiirreedd  hhaavviinngg  mmeeddiiuumm  wwaatteerr  aabbssoorrppttiioonn  aanndd  hhiigghh  

ssttrreennggtthh  cchhaarraacctteerriissttiiccss..  TThheessee  ttiilleess  sshhaallll  hhaavvee  hhiigghh  ggllaazzee  aanndd  bbeetttteerr  aaddhheessiioonn  ttoo  wwaallll  aanndd  sshhaallll  

ccoonnffoorrmm  ttoo  IISS  ::  1133775533..  WWaallll  ttiilleess  sshhaallll  bbee  gglloossssyy//  sseemmii--gglloossssyy,,  mmaatttt  ggllaazzee  ffiinniisshh,,  wwhhiittee  oorr  

ccoolloouurreedd,,  ppllaaiinn  oorr  pprriinntteedd  ssppeecciiaall  pprriinntteedd  aanndd  pprreemmiiuumm  pprriinntteedd..  

VViittrriiffiieedd  cceerraammiicc  uunnppoolliisshheedd//  ppoolliisshheedd  ttiilleess  ::  TThheessee  ttiilleess  aarree  ooff  ddiiffffeerreenntt  sshhaaddeess  hhaavviinngg  mmoonnoolliitthhiicc  

bbooddyy  tthhaatt  iiss  pprreesssseedd  iinn  vveerryy  hhiigghh  ttoonnnnaaggee  pprreessss  aanndd  ffiirreedd  ttoo  hhiigghh  tteemmppeerraattuurree..  TThhee  ttiilleess  sshhaallll  bbee  

hhoommooggeenneeoouuss  aanndd  ccoommppaacctt  tthhrroouugghh  oouutt  tthhee  eennttiirree  bbooddyy  wwiitthh  vveerryy  hhiigghh  ssttrreennggtthh,,  llooww  ppoorroossiittyy  aanndd  

eexxttrreemmee  ssuurrffaaccee  hhaarrddnneessss,,  hhiigghh  rreessiissttaannccee  ttoo  aabbrraassiioonn  bbyy  cchheemmiiccaallss  aanndd  sshhaallll  ccoonnffoorrmm  ttoo  IISS::44445577..  

TThhee  ttiilleess  sshhaallll  bbee  wwiitthh  ssmmooootthh  ssuurrffaaccee  oorr  tteexxttuurreedd  aannttii--sskkiidd  ffiinniisshh  ssuurrffaaccee..  PPoolliisshheedd  vviittrriiffiieedd  
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cceerraammiicc  fflloooorr  ttiilleess  sshhaallll  bbee  hhoommooggeenneeoouuss  hheeaavvyy  aanndd  tthhoouugghh  wwiitthh  hhiigghhllyy  rreefflleeccttiivvee  ppoolliisshheedd  

ssuurrffaaccee  bbuutt  nnoonn--sslliippppeerryy..  

1199..22..22  SSaammpplliinngg  &&  TTeessttiinngg  ::  

SSaammpplliinngg  sshhaallll  bbee  ddoonnee  aass  ppeerr  IISS::1133771111  aanndd  tteessttiinngg  sshhaallll  bbee  ddoonnee  aass  ppeerr  IISS::1133663300..  ssaammpplleess  ooff  

eeaacchh  ttyyppee//  ddeessiiggnn//  ffiinniisshh//  ssiizzee//  ccoolloouurr  ooff  ttiilleess  sshhaallll  bbee  ssuubbmmiitttteedd  wweellll  iinn  aaddvvaannccee  ttoo  tthhee  AArrcchhiitteecctt  

CCoonnssuullttaanntt  ffoorr  aapppprroovvaall  aatt  tthhee  CCoonnttrraaccttoorr‟‟ss  ccoosstt..  TThhee  ccoonnssuullttaanntt  //  aarrcchhiitteecctt  sshhaallll  rreettaaiinn  aapppprroovveedd  

ssaammppllee..  TTiilleess  sshhaallll  bbee  pprrooccuurreedd  ffrroomm  aa  ssiinnggllee  aapppprroovveedd  ssoouurrccee  wwhhoo  ccaann  pprroovviiddee  pprroodduuccttss  ooff  

ccoonnssiisstteenntt  qquuaalliittyy  aanndd  pphhyyssiiccaall  pprrooppeerrttiieess..  

1199..22..33  SSttoorraaggee  ::  

TThhee  ttiilleess  sshhaallll  bbee  ddeelliivveerreedd  iinn  oorriiggiinnaall  ccoonnttaaiinneerrss  wwiitthh  sseeaallss  uunnbbrrookkeenn..  AAddeeqquuaattee  pprreeccaauuttiioonn  sshhaallll  

bbee  ttaakkeenn  ttoo  pprreevveenntt  aacccciiddeennttaall  ddaammaaggee  ttoo  ttiilleess  wwhhiillee  uunnllooaaddiinngg  aanndd  tthheessee  sshhaallll  bbee  ssttoorreedd  uunnddeerr  

ccoovveerr  iinn  mmaannnneerr  aapppprroovveedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee..  

1199..22..44  AAcccceeppttaannccee  ccrriitteerriiaa  ::  

AAcccceeppttaannccee  ccrriitteerriiaa  sshhaallll  bbee  aass  ppeerr  IISS::1133771111..  

1199..33..00  AAnnttii--sskkiidd  ttiilleess  ::  

1199..33..11  GGeenneerraall  rreeqquuiirreemmeennttss::  

TThhee  ttiilleess  bbee  ffrreeee  ffrroomm  aannyy  ffllaaww,,  ffiissssuurree,,  ccrraacckk  oorr  aannyy  ootthheerr  mmaannuuffaaccttuurriinngg  ddeeffeecctt  tthhaatt  mmaayy  

aaddvveerrsseellyy  aaffffeecctt  tthheeiirr  uuttiilliittyy..  TThheeyy  sshhaallll  bbee  ffllaatt,,  ssqquuaarree,,  ttrruuee  ttoo  sshhaappee  aanndd  ssoouunndd..  

FFiinniisshh  sshhaallll  bbee  mmaatt  ffiinniisshh..  

CCoommpprreessssiivvee  ssttrreennggtthh  sshhaallll  nnoott  bbee  lleessss  tthhaann  7700NN//mmmm..  

MMaaxxiimmuumm  ppeerrmmiissssiibbllee  wwaatteerr  aabbssoorrppttiioonn  sshhaallll  bbee  22  ppeerrcceenntt..  

MMaaxxiimmuumm  ppeerrmmiissssiibbllee  aavveerraaggee  wweeaarr  sshhaallll  bbee  22  mmmm..  HHoowweevveerr,,  ffoorr  aann  iinnddiivviidduuaall  ssppeecciimmeenn  tthhiiss  

vvaalluuee  sshhaallll  bbee  22..55  mmmm..  

TTiilleess  mmeeaanntt  ffoorr  ddaaddooiinngg  ppuurrppoosseess  sshhaallll  nnoott  bbee  uusseedd  ffoorr  fflloooorriinngg..  

1199..33..22  SSaammpplliinngg  aanndd  tteessttiinngg  ::  

SSaammppllee  aass  tthhaatt  ooff  „„CCeerraammiicc  ttiilleess‟‟..  

1199..33..33  AAcccceeppttaannccee  ccrriitteerriiaa  ::  

SSaammee  aass  tthhaatt  ooff  „„CCeerraammiicc  ttiilleess‟‟..  
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1199..44..00  AAcciidd  RReessiissttaanntt  ttiilleess  ::  

1199..44..11  GGeenneerraall  rreeqquuiirreemmeennttss::  

TThhee  ttiilleess  sshhaallll  bbee  ooff  vviittrreeoouuss  wwaarree  aanndd  sshhaallll  bbee  ffrreeee  ffoorrmm  ddeelleetteerriioouuss,,  ssuubbssttaanncceess..  TThhee  ffiinniisshheedd  

ttiillee,,  wwhheenn  ffrraaccttuurreedd  sshhaallll  aappppeeaarr  ffiinnee  ggrraaiinneedd  iinn  tteexxttuurree,,  ddeennssee  aanndd  hhoommooggeenneeoouuss..  TThhee  ttiilleess  sshhaallll  

bbee  ssoouunndd,,  ttrruuee  ttoo  sshhaappee,,  ffllaatt  ffrreeee  ffrroomm  ffllaawwss  aanndd  ootthheerr  mmaannuuffaaccttuurriinngg  ddeeffeeccttss  aaffffeeccttiinngg  tthheeiirr  

uuttiilliittyy..  

SSiizzee  ooff  cceerraammiicc  uunnggllaazzeedd  vviittrreeoouuss  aacciidd  rreessiissttaanntt  ttiilleess  sshhaallll  bbee  aass  ffoolllloowwss  ::  

ii..  110000  XX  110000  ((oorr))  9988..55  XX  9988..55mmmm  

iiii..  115500  XX  115500  ((oorr))  114488..55  XX  114488..55mmmm  

iiiiii..  220000  XX  220000  ((oorr))  119988..55  XX  119988..55mmmm  

HHaallff  ttiilleess  ffoorr  uussee  aass  ffuullll  ttiimmeess..  IIff  mmaannuuffaaccttuurreedd,,  sshhaallll  hhaavvee  ddiimmeennssiioonnss  tthhaatt  sshhaallll  bbee  ssuucchh  aass  ttoo  

mmaakkee  tthhee  hhaallff  ttiilleess,,  wwhheenn  jjooiinntteedd  ttooggeetthheerr,,  mmaattcchh  wwiitthh  tthhee  ddiimmeennssiioonn  ooff  aa  ffuullll  ttiillee..  

TThhiicckknneessss  sshhaallll  bbee  2255,,2200,,1122&&1100mmmm..  

DDeepptthh  ooff  tthhee  ggrroooovveess  oonn  tthhee  uunnddeerrssiiddee  ooff  ttiilleess  sshhaallll  nnoott  eexxcceeeedd  33mmmm..  

TToolleerraannccee  iinn  lleennggtthh,,  wwiiddtthh  aanndd  tthhiicckknneessss  ooff  ttiilleess  sshhaallll  bbee  ++//--  22..55  ppeerrcceenntt..  

HHaallff  ttiilleess  ffoorr  uussee  aass  ffuullll  ttiilleess,,  iiff  mmaannuuffaaccttuurreedd,,  sshhaallll  hhaavvee  ddiimmeennssiioonnss  tthhaatt  sshhaallll  bbee  ssuucchh  aass  ttoo  mmaakkee  

tthhee  hhaallff  ttiilleess,,  wwhheenn  jjooiinneedd  ttooggeetthheerr  mmaattcchh  wwiitthh  tthhee  ddiimmeennssiioonn  ooff  aa  ffuullll  ttiillee..  

TToolleerraannccee  iinn  lleennggtthh  wwiiddtthh  aanndd  tthhiicckknneessss  ooff  tthhee  ttiilleess  sshhaallll  bbee  ++//--  22..55  ppeerrcceenntt..  OOtthheerr  rreeqquuiirreemmeennttss  

sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  TTaabbllee  --11  ooff  IISS::44445577..  

2200..00..00  PPaaiinnttss    

2200..11..00  EEnnaammeell  ppaaiinntt  ::  

2200..11..11  GGeenneerraall  rreeqquuiirreemmeennttss::  

PPaaiinntt  aanndd  eennaammeell  sshhaallll  bbee  ooff  aapppprroovveedd  qquuaalliittyy  CCoolloouurr  ffoorr  eennaammeellss  sshhaallll  ccoonnffoorrmm  ttoo  IISS::55..  TThheessee  

sshhaallll  aallwwaayyss  mmeeeett  tthhee  rreeqquuiirreemmeennttss  ((ccoolloouurr  aanndd  ssppaaccee))  ooff  tthhee  CClliieenntt//  CCoonnssuullttaanntt  //  aarrcchhiitteecctt..  

TThheessee  sshhaallll  bbee  ppuurrcchhaasseedd  ffrroomm  rreeppuutteedd  mmaannuuffaaccttuurreerrss  oonnllyy  aass  ddiirreecctteedd  bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt..  

UUnnddeerr  nnoo  cciirrccuummssttaanncceess  tthhee  ppaaiinntt  sshhaallll  bbee  ddiilluutteedd  wwiitthh  lliinnsseeeedd  ooiill  oorr  aannyy  ootthheerr  mmaatteerriiaall  bbeeffoorree  

aapppplliiccaattiioonn..  TThhee  mmeetthhoodd  ooff  aapppplliiccaattiioonn  sshhaallll  bbee  aass  pprreessccrriibbeedd  bbyy  tthhee  mmaannuuffaaccttuurreess..  
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PPaaiinntt  sshhaallll  nnoott  sshhooww  eexxcceessssiivvee  sseettttiinngg  iinn  ffrreesshhllyy  ccaann  aanndd  sshhaallll  eeaassiillyy  bbee  mmiixxeedd  wwiitthh  ppaaddddllee  ttoo  aa  

ssmmooootthh  hhoommooggeenneeoouuss  ssttaattee..  

WWhhiillee  bbrruusshhiinngg,,  tthhee  ppaaiinntt  sshhaallll  bbee  eeaassiillyy  bbrruusshh  aabbllee  ppoosssseessss  ggoooodd  lleevveelliinngg  pprrooppeerrttiieess  wwiitthh  nnoo  

rruunnnniinngg  oorr  ssaaggggiinngg  tteennddeenncciieess..  

TThhee  ppaaiinntt  sshhaallll  ddrryy  ttoo  aa  ssmmooootthh  uunniiffoorrmm  ffiinniisshh  ffrreeee  ffrroomm  rroouugghhnneessss,,  uunneevveennnneessss  aanndd  ootthheerr  

iimmppeerrffeeccttiioonnss..  

2200..11..22  PPrriimmeerr  ::  

PPrriimmeerr  sshhaallll  bbee  ZZiinncc  PPhhoosspphhaattee..  

2200..11..33  PPaacckkiinngg  aanndd  MMaarrkkiinngg  ::  

PPaacckkiinngg  aanndd  mmaarrkkiinngg  ooff  ppaacckkaaggeess  ooff  ppaaiinnttss,,  eennaammeellss  &&  pprriimmeerrss  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  

IISS::55666611..  

2200..11..44  SSaammpplliinngg  ::  

RReepprreesseennttaattiivvee  ssaammpplleess  ooff  tthhee  mmaatteerriiaall  sshhaallll  bbee  ddrraawwnn  aass  pprreessccrriibbeedd  uunnddeerr  33  ooff  IISS  ::  110011  wwhheenneevveerr  

ddiirreecctteedd  bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt..  

2200..11..55  SSttoorraaggee  ::  

PPaaiinnttss  ooff  aallll  ttyyppeess  sshhaallll  bbee  ssttoorreedd  iinn  aa  ccooooll  ddrryy  ppllaaccee,,  pprreeffeerraabbllee  iinn  aa  ggooddoowwnn  ssppeecciiffiiccaallllyy  mmaaddee  ffrroo  

tthhee  ppuurrppoossee..  IInn  ggeenneerraall,,  ssttoorraaggee  ooff  ppaaiinnttss  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  IISS::44008822..  

2200..22..00  PPllaassttiicc  eemmuullssiioonn  ppaaiinntt  ::  

PPllaassttiicc  eemmuullssiioonn  ppaaiinntt  ffoorr  iinntteerriioorr  aanndd  eexxtteerriioorr  uussee  sshhaallll  ccoonnffoorrmm  ttoo  IISS::55441111  ((ppaarrttss--  11&&  22))  

rreessppeeccttiivveellyy..  

2200..22..11  GGeenneerraall  rreeqquuiirreemmeennttss::  

aa..  tthhee  eemmuullssiioonn  ppaaiinntt  aanndd  pprriimmeerrss  iinn  ggeenneerraall  sshhaallll  bbee  ooff  aapppprroovveedd  qquuaalliittyy,,  ccoolloouurr,,  sshhaaddee  aanndd  bbrraanndd  aass  

ddiirreecctteedd  bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt..  

bb..  TThhee  mmaatteerriiaall  sshhaallll  ccoonnssiisstt  ooff  ppiiggmmeennttss  wwiitthh  ssuuiittaabbllee  eexxtteennddeerrss  iinn  ssuuiittaabbllee  pprrooppoorrttiioonnss,,  iinn  aa  

mmeeddiiuumm  ccoonnssiissttiinngg  ooff  aannyy  ssttaabbllee  ssyynntthheettiicc  ppoollyymmeerr  eemmuullssiioonn  iinn  wwaatteerr,,  wwiitthh  ssuuiittaabbllee  ootthheerr  

iinnggrreeddiieennttss  aass  mmaayy  bbee  nneecceessssaarryy  ttoo  pprroodduuccee  aa  mmaatteerriiaall  ssoo  aass  ssaattiissffyy  tthhee  rreeqquuiirreemmeennttss  ooff  tthhiiss  

ssttaannddaarrdd..  

cc..  TThhee  ppaaiinntt,,  ffoorr  iinntteerriioorr  uussee,,  sshhaallll  mmeeeett  tthhee  rreeqquuiirreemmeennttss  ooff  IISS::55441111  ((ppaarrtt--11)),,  oonn  tteessttiinngg..  TThhee  ppaaiinntt  

ffoorr  eexxtteerriioorr  uussee  sshhaallll  ccoommppllyy  wwiitthh  tthhee  rreeqquuiirreemmeennttss  ooff  IISS::55441111  ((ppaarr--22))..  
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dd..  AAnnyy  ssppeecciiaall  rreeqquuiirreemmeenntt,,  iiff  aaggrreeeedd  ttoo  bbeettwweeeenn  tthhee  ssuupppplliieerr  aanndd  tthhee  CClliieenntt//  CCoonnssuullttaanntt,,  sshhaallll  hhaavvee  

ttoo  bbee  ccoommpplliieedd  wwiitthh..  

2200..22..22  PPaacckkiinngg  aanndd  MMaarrkkiinngg  ::  

UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd,,  tthhee  mmaatteerriiaall  sshhaallll  bbee  ppaacckkeedd  iinn  mmeettaall  ccoonnttaaiinneerrss  llaaccqquueerreedd  iinnssiiddee  wwiitthh  

aa  ssuuiittaabbllee  cchheemmiiccaall  rreessiissttaanntt  mmaatteerriiaall..  

EEaacchh  ccoonnttaaiinneerr  sshhaallll  bbee  mmaarrkkeedd  iinn  aa  mmaannnneerr  aass  ssppeecciiffiieedd  iinn  ccllaauussee  44  ooff  IISS::55441111  ((ppaarrtt  ––  11))..  

2200..22..33  SSaammpplliinngg  ::  

RReepprreesseennttaattiivvee  ssaammpplleess  ooff  tthhee  mmaatteerriiaall  sshhaallll  bbee  ddrraawwnn  aass  pprreessccrriibbeedd  uunnddeerr  33  ooff  IISS::110011  wwhheenneevveerr  

ddiirreecctteedd  bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt..  

2200..22..44  TTeessttiinngg  ::  

aa..  TTeessttss  sshhaallll  bbee  ccoonndduucctteedd  aaccccoorrddiinngg  ttoo  tthhee  mmeetthhooddss  pprreessccrriibbeedd  iinn  IISS::110011..  AAppppeennddiicceess  AA  ttoo  EE  ooff  

IISS::55441111  ((ppaarrtt--11))  aanndd  AAppppeennddiicceess  AA  ttoo  EE  ooff  IISS::55441111  ((ppaarrtt--22)),,  aass  aapppplliiccaabbllee..  

bb..  UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd,,  ppuurree  cchheemmiiccaallss  aanndd  ddiissttiilllleedd  wwaatteerr  ((ccoonnffoorrmmiinngg  ttoo  IISS::  11007700))  sshhaallll  bbee  

eemmppllooyyeedd  iinn  tteessttss..  

2200..22..55  SSttoorraaggee  ::  

PPaaiinnttss  sshhaallll  bbee  ddeelliivveerreedd  iinn  sseeaalleedd  ccoonnttaaiinneerrss..  TThheeyy  sshhaallll  bbee  ssttoorreedd  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  

pprroovviissiioonnss  ooff  IISS::44008822..  

2200..33..00  CCeemmeenntt  ppaaiinntt  ::  

2200..33..11  GGeenneerraall  rreeqquuiirreemmeennttss::  

CCeemmeenntt  ppaaiinntt  sshhaallll    ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  llaaiidd  ddoowwnn  iinn  IISS::55441100  

TThhee  mmaatteerriiaall  sshhaallll  bbee  iinn  ppoowwddeerr  ffoorrmm,,  ffrreeee  ffrroomm  lluummppss..  

WWhheenn  mmiixxeedd  wwiitthh  rreeqquuiirreedd  vvoolluummee  ooff  wwaatteerr,,  iitt  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  uussee  oonn  ppoorroouuss  ssuurrffaaccee  ooff  

mmaassoonnrryy,,  ccoonnccrreettee,,  ssttuuccccoo,,  ccoommmmoonn  bbrriicckk  aanndd  rroouugghh  ppllaasstteerr  wwoorrkk,,  eexxcceepptt  ggyyppssuumm  ppllaasstteerr..  

2200..33..22  SSccaaffffoollddiinngg  ::  

WWhheerreevveerr  ssccaaffffoollddiinngg  iiss  nneecceessssaarryy,,  iitt  sshhaallll  bbee  eerreecctteedd  iinn  ssuucchh  aa  wwaayy  tthhaatt  aass  ffaarr  aass  ppoossssiibbllee  nnoo  ppaarrtt  

ooff  ssccaaffffoollddiinngg  sshhaallll  rreesstt  aaggaaiinnsstt  tthhee  ssuurrffaaccee  ttoo  bbee  wwhhiittee  oorr  ccoolloouurr  wwaasshheedd..  

AA  pprrooppeerrttyy  sseeccuurreedd  aanndd  wweellll  ttiieedd  ssuussppeennddeedd  ppllaattffoorrmm  mmaayy  aallssoo  bbee  uusseedd  ffoorr  wwhhiitteewwaasshhiinngg  aanndd  

ccoolloouurr  wwaasshhiinngg..  
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WWhheerree  llaaddddeerrss  aarree  uusseedd,,  ppiieecceess  ooff  oolldd  gguunnnnyy  bbaaggss  sshhaallll  bbee  ttiieedd  aatt  ttoopp  aanndd  bboottttoomm  ttoo  pprreevveenntt  

ssccrraattcchheess  ttoo  tthhee  wwaallllss  aanndd  fflloooorrss..  

FFoorr  wwhhiitteewwaasshhiinngg  ooff  cceeiilliinnggss,,  pprrooppeerr  ssttaaggee  ssccaaffffoollddiinngg  mmaayy  bbee  eerreecctteedd,,  wwhheerree  nneecceessssaarryy..  

2200..44..00  WWhhiittee  wwaasshh,,  ccoolloouurr  wwaasshh  ::  

WWhhiittee  wwaasshhiinngg  aanndd  ccoolloouurr  wwaasshhiinngg  oonn  ccoonnccrreettee,,  mmaassoonnrryy  aanndd  ppllaasstteerr  ssuurrffaacceess  iinn  bbuuiillddiinngg  sshhaallll  

ccoonnffoorrmm  ttoo  IISS::66227788..  

2200..44..11  MMaatteerriiaallss  ::  

FFoolllloowwiinngg  mmaatteerriiaallss  aarree  uusseedd  ttoo  pprreeppaarree  wwhhiitteewwaasshh  aanndd  ccoolloouurr  wwaasshh..  

LLiimmee  uusseedd  ffoorr  wwhhiitteewwaasshhiinngg  sshhaallll  bbee  ffrreesshhllyy  bbuurrnntt  ffaatt  lliinnee  ((  aallssoo  ccllaassssiiffiieedd  aass  ccllaassss  „„CC‟‟  lliimmee))  

ccoonnffoorrmmiinngg  ttoo  IISS::771122..  IItt  sshhaallll  bbee  wwhhiittee  iinn  ccoolloouurr..  

WWaatteerr  sshhaallll  bbee  cclleeaarr,,  ffrreeee  ffrroomm  aallll  oorrggaanniicc  aanndd  ssuussppeennddeedd  iimmppuurriittiieess..  WWaatteerr  sshhaallll  mmeeeett  tthhee  

rreeqquuiirreemmeennttss  mmeennttiioonneedd  iinn  tthhee  ccllaauussee  44..33  ooff  IISS::445566..  ppoorrttaabbllee  wwaatteerr  iiss  ggeenneerraallllyy  ccoonnssiiddeerreedd  

ssuuiittaabbllee  ffoorr  tthhiiss  ppuurrppoossee..  

CCoolloouurr  wwaasshh  sshhaallll  bbee  ddoonnee  wwiitthh  mmiinneerraall  ccoolloouurrss  nnoott  aaffffeecctteedd  bbyy  lliimmee  aaddddeedd  ttoo  wwhhiittee  wwaasshh..  NNoo  

ccoolloouurr  wwaasshh  sshhaallll  bbee  ddoonnee  uunnttiill  aa  ssaammppllee  ooff  tthhee  ccoolloouurr  wwaasshh  ttoo  tthhee  rreeqquuiirreedd  sshhaaddee  oorr  ttiinntt  hhaass  bbeeeenn  

aapppprroovveedd  bbyy  tthhee  aarrcchhiitteecctt//  ccoonnssuullttaanntt..  TThhee  ccoolloouurr  sshhaallll  bbee  ooff  eevveenn  sshhaaddee  oovveerr  tthhee  wwhhoollee  ssuurrffaaccee..  IItt  

iiss  bblloottcchhyy  oorr  ootthheerrwwiissee  bbaaddllyy  aapppplliieedd,,  iitt  sshhaallll  bbee  rreeddoonnee  bbyy  tthhee  CCoonnttrraaccttoorr  aatt  hhiiss  oowwnn  ccoosstt..  

GGuumm  oorr  gglluuee..  

SSooddiiuumm  cchhlloorriiddee  ttoo  bbee  uusseedd  sshhaallll  ccoonnffoorrmm  ttoo  IISS::225533  oorr  ggrraaddee  IIII  ooff  IISS::779977..  

UUllttrraammaarriinnee  bblluuee  oorr  IInnddiiggoo  sshhaallll  ccoonnffoorrmm  ttoo  IISS::5555..  

PPiiggmmeennttss  ::  

ii..  llooww  aanndd  rreedd  oocchhrree--  TThhee  oocchhrreess  sshhaallll  ccoonnffoorrmm  ttoo  IISS::4444..  TThhee  ssoolliidd  lluummppss  sshhaallll  bbee  ccrruusshheedd  ttoo  

ppoowwddeerr..  

iiii..  BBlluuee  vviittrriiooll  ––  FFrreesshh  ccrryyssttaallss  ooff  hhyyddrroouuss  ccooppppeerr  ssuullpphhaattee  ((bblluuee  vviittrriiooll  ))  sshhaallll  ccoonnffoorrmm  ttoo  IISS::226611  aanndd  

sshhaallll  bbee  ggrroouunnddeedd  ttoo  ffiinnee  ppoowwddeerr..  

2200..44..22  SSccaaffffoollddiinngg  ::  SSaammee  aass  ffoorr  „„CCeemmeenntt  ppaarrtt  ‟‟  

2200..55..00  DDiisstteemmppeerr  ::  

2200..55..11  DDrryy  ddiisstteemmppeerr  ::  
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TThhee  ppoowwddeerreedd  //  ddrryy  ddiisstteemmppeerr  sshhaallll  bbee  aapppprroovveedd  ccoolloouurr  aanndd  ooff  aapppprroovveedd  bbrraanndd  aanndd  sshhaallll  ccoonnffoorrmm  

ttoo  tthhee  rreeqquuiirreemmeennttss  pprreessccrriibbeedd  iinn  IISS::442277  &&  442288..  TThhee  sshhaaddee  sshhaallll  bbee  ggoott  aapppprroovveedd  ffrroomm  tthhee  

aarrcchhiitteecctt  //  ccoonnssuullttaanntt  bbeeffoorree  aapppplliiccaattiioonn..  TThhee  ddrryy  ddiisstteemmppeerr  ooff  aapppprroovveedd  bbrraanndd  aanndd  ccoolloouurr  sshhaallll  bbee  

ssttiirrrreedd  sslloowwllyy  iinn  cclleeaann  wwaatteerr  uussiinngg  66  ddeecciilliitteerrss  ((00..66  lliittrreess))  ooff  wwaatteerr  ppeerr  kkgg  ooff  ddiisstteemmppeerr  oorr  aass  

ssppeecciiffiieedd  bbyy  tthhee  mmaannuuffaaccttuurree..  WWaarrmm  wwaatteerr  sshhaallll  bbee  uusseedd..  IItt  sshhaallll  bbee  aalllloowweedd  ttoo  ssttaanndd  ffoorr  aatt  lleeaasstt  

3300  mmiinnuutteess  ((  oorr  iiff  pprraaccttiiccaabbllee  oovveerr  nniigghhtt  ))  bbeeffoorree  uussee..  TThhee  mmiixxttuurree  sshhaallll  bbee  wweellll  ssttiirrrreedd  bbeeffoorree  aanndd  

dduurriinngg  uussee  ttoo  mmaaiinnttaaiinn  aann  eevveenn  ccoonnssiisstteennccyy..  DDiisstteemmppeerr  sshhaallll  nnoott  bbee  mmiixxeedd  iinn  llaarrggeerr  qquuaannttiittyy  tthhaann  

iiss  aaccttuuaallllyy  rreeqquuiirreedd  ffoorr  oonnee  ddaayy‟‟ss  wwoorrkk..  

2200..55..22  OOiill  bboouunndd  ddiisstteemmppeerr  ::  

TThhee  ssppeecciiffiiccaattiioonnss  aanndd  ccoonnddiittiioonn  ffoorr  tthhiiss  sshhaallll  bbee  tthhee  ssaammee  aass  tthhaatt  aapppplliiccaabbllee  ffoorr  ddrryy  ddiisstteemmppeerr,,  

eexxcceepptt  tthhaatt  aallll  bboouunndd  ddiisstteemmppeerr  ooff  aapppprroovveedd  mmaakkee,,  sshhaaddee  aanndd  ccoolloouurr  sshhaallll  bbee  uusseedd  aafftteerr  aappppllyyiinngg  

pprriimmiinngg  ccooaatt  ooff  ppuurriiffyyiinngg  lliiqquuiidd  oorr  ootthheerr  pprriimmeerr  aass  mmaayy  bbee  rreeccoommmmeennddeedd  bbyy  tthhee  mmaannuuffaaccttuurreerr  //  

ssuupppplliieerr..  IItt  sshhaallll  ccoonnffoorrmm  ttoo  IISS::442288..  

2200..55..33  SSccaaffffoollddiinngg  ::  

SSaammee  aass  ffoorr  „„CCeemmeenntt  PPaaiinntt‟‟..  

220066..00  HHeerriittaaggee  wwaallll  ffiinniisshh  ::  

IItt  sshhaallll  bbee  ffrroomm  BBaakkeelliittee  HHyyllaamm  LLttdd..  OOrr  eeqquuiivvaalleenntt  aass  aapppprroovveedd  bbyy  tthhee  aarrcchhiitteecctt//  ccoonnssuullttaanntt..  IItt  

sshhaallll  ccoonnffoorrmm  ttoo  iinntteerrnnaattiioonnaall  SSttaannddaarrddss..    

IItt  sshhaallll  bbee  ttwwoo--ccoommppoonneenntt  ffiinniisshh..  IItt  sshhaallll  bbee  eeaassiillyy  aapppplliiccaabbllee  uussiinngg  ttrroowweellss  aanndd  nnoo  ssppeecciiaall  ttoooollss  

aanndd  ttrraaiinniinngg  sshhaallll  bbee  rreeqquuiirreedd  ffoorr  aapppplliiccaattiioonn..  TThhee  ssiinnggllee  ccooaatt  aapppplliiccaattiioonn  tthhiicckknneessss  sshhaallll  bbee  11..5522  

mmmm  ooff  ccoolloouurr  aanndd  tteexxttuurree  aass  aapppprroovveedd  bbyy  tthhee  aarrcchhiitteecctt..  IItt  sshhaallll  bbee  wweeaatthheerr  aanndd  ffaaddee  rreessiissttaanntt  wwaatteerr  

aanndd  ddaammpp  rreessiissttaanntt,,  dduurraabbllee,,  aanndd  hhiigghhllyy  wwaasshhaabbllee..  IItt  sshhaallll  bbee  aacciidd  aanndd  aallkkaallii  rreessiissttaanntt,,  hhiigghh  

aabbrraattiioonn  rreessiissttaanntt,,  nnoonn--ttooxxiicc  aanndd  sshhaallll  bbee  ccaappaabbllee  ttoo  llaakkee  aannyy  sshhaaddee..  IItt  ccaann  bbee  aapppplliieedd  oonn  wwiiddee  

vvaarriieettyy  ooff  ssuurrffaaccee  lliikkee  cceemmeenntt  mmoorrttaarr,,  ppllyywwoooodd,,  ppllaasstteerr  bbooaarrdd,,  AACC  sshheeeett,,  ggyyppssuumm  ppllaasstteerr  oorr  aannyy  

ootthheerr  aabbssoorrbbeenntt  mmaatteerriiaall  ttoo  ggeett  hhoommooggeennoouuss  llaayyeerr..  

IItt  sshhaallll  bbee  iinnccoommbbuussttiibbllee  aanndd  fflleexxiibbllee..  IItt  sshhaallll  bbee  ggoooodd  ffiirree  rreessiissttaanntt,,  aannttii--ffuunnggaall,,  ggoooodd  iimmppaacctt  

rreessiissttaanntt  hhaavviinngg  aaddhheessiioonn  ssttrreennggtthh  mmoorree  tthhaann  88  kkgg//  ssqqccmm..  TThheerree  sshhaallll  nnoott  bbee  aannyy  ddeevveellooppmmeenntt  ooff  

hhaaiirrlliinnee  ccrraacckkss  aanndd  nnoo  ppeeeelliinngg  ooffff  sshhaallll  ooccccuurr  aafftteerr  tthhee  mmaaxxiimmuumm  ddrryyiinngg  lliimmee  ooff  44  hhoouurrss  aanndd  

dduurriinngg  ppeerriioodd  ooff  22  ddaayyss..  

2200..77..00  AAccrryylliicc  eemmuullssiioonn  ppaaiinntt  ::  

IItt  sshhaallll  bbee  wwaatteerr  bbaasseedd  aaccrryylliicc  CCoo--ppoollyymmeerr  eemmuullssiioonn  wwiitthh  rruuttiillee  ttiittaanniiuumm--ddiiaa--ooxxiiddee  aanndd  ootthheerr  

sseelleecctteedd  ppiiggmmeenntt  aanndd  ffuunnggiicciiddee..  IItt  sshhaallll  eexxhhiibbiitt  eexxcceelllleenntt  aaddhheennssiioonn  ttoo  ppllaasstteerr  aanndd  cceemmeenntt  ssuurrffaaccee  

aanndd  sshhaallll  rreessiisstt  ddeetteerriioorraattiioonn  bbyy  aallkkaalliiss  ssaallttss..  TThhee  ppaaiinntt  ffiillmm  sshhaallll  aallllooww  tthhee  mmooiissttuurree  iinn  tthhee  wwaallll  ttoo  

eessccaappee  wwiitthhoouutt  aannyy  ddeetteerriioorraattiioonn  iinn  ccoolloouurr  oorr  wwiitthhoouutt  sshhoowwiinngg  ffllaakkiinngg,,  bblliisstteerriinngg  oorr  ppeeeelliinngg..  
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2211..11..00    FFaallssee  cceeiilliinngg  ::  

2211..11..00    GGeenneerraall  rreeqquuiirreemmeennttss::  

2211..11..11  TThhee  cceeiilliinngg  bbooaarrddss  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ssppeecciiffiieedd  iinn  tthhee  sscchheedduullee  ooff  iitteemmss  oorr  iinn  tthhee  

ddrraawwiinnggss..  TThheeyy  sshhaallll  bbee  ssttrroonngg  aanndd  wwiitthh  uunniiffoorrmm  tteexxttuurree  wwiitthhoouutt  ccrraacckkss,,  hhoolleess  oorr  aannyy  ootthheerr  

ddeeffeeccttss..  

2211..11..22  GGaallvvaanniisseedd  sstteeeell  ggrriidd  ssyysstteemm  ::  

MMaaiinn  rruunnnneerr--HHoott  ddiippppeedd  ggaallvvaanniisseedd  sstteeeell,,  TT  sshhaappeedd  ooff  2244  XX  3388mmmm  ssiizzee  aanndd  tthhiicckknneessss  00..3333  mmmm  

ccrroossss  rruunnnneerr--  HHoott  ddiippppeedd  ggaallvvaanniisseedd  sstteeeell,,  TT  sshhaappeedd  ooff  2244  XX  3300mmmm  ssiizzee,,  tthhiicckknneessss  00..2255  mmmm..  11220000  

mmmm  lloonngg  aanndd  2244XX2255  mmmm  ssiizzee..  TThhiicckknneessss  00..2255mmmm,,  660000mmmm  lloonngg..  PPeerriimmeetteerr  sseeccttiioonn  sshhaallll  bbee  ssaammee  

mmaatteerriiaall  aass  rruunnnneerrss..  SSeeccttiioonnss  sshhaallll  bbee  2222XX2222mmmm  ssiizzee  wwiitthh  tthhiicckknneessss  ooff  00..4455  mmmm..  EExxppoosseedd  aarreeaass  

ooff  aallll  mmeemmbbeerrss  sshhaallll  bbee  ppoowwddeerr  ccooaatteedd  ttoo  aa  tthhiicckknneessss  ooff  2255  mmiiccrroonn..  

  GGyyppssuumm  BBooaarrdd  TTiilleess  wwiitthh  SSeeaammlleessss  JJooiinnss  ::  

TThhee  aabboovvee  sshhaallll  bbee  ooff  tthhee  bbeesstt  qquuaalliittyy  ffrroomm  IInnddiiaa  GGyyppssuumm  oorr  eeqquuiivvaalleenntt  aass  aapppprroovvee  bbyy  tthhee  

aarrcchhiitteecctt..  IItt  sshhaallll  bbee  ffoorrmmeedd  bbyy  eenncclloossiinngg  aanndd  bboonnddiinngg  ttooggeetthheerr  aa  ccoorree  ooff  sseett  ggyyppssuumm  ppllaasstteerr  bbyy  

ttwwoo  sshheeeettss  ooff  hheeaavvyy  ppaappeerr..  IItt  sshhaallll  ooffffeerr  hhiigghh  ssttaannddaarrddss  ooff  ssaaffeettyy,,  tthheerrmmaall  eeffffiicciieennccyy  aanndd  

aaeesstthheettiiccss..  IItt  sshhaallll  bbee  lliigghhtt  wweeiigghhtt,,  ooffffeerr  ggoooodd  ffiirree  rreessiissttaannccee..  IItt  sshhaallll  bbee  aa  nnoonn--rreessoonnaanntt  mmaatteerriiaall,,  

rreennddeerriinngg  ssoouunndd  iinnssuullaattiioonn..  IItt  sshhaallll  bbee  ssttrroonngg,,  dduurraabbllee  aanndd  ddiimmeennssiioonnaallllyy  ssttaabbllee..  IItt  sshhaallll  ooffffeerr  aa  

ssmmooootthh  ssuurrffaaccee  wwhhiicchh  ccaann  bbee  ppaaiinntteedd,,  ttiittlleedd  oorr  wwaallll--ppaappeerreedd..  IItt  sshhaallll  bblloocckk  tthhiiss  ppaassssaaggee  ooff  hheeaatt  

aanndd  sshhaallll  rreettaarrdd  tthhee  sspprreeaadd  ooff  ffiirree..  IItt  sshhaallll  rreedduuccee  uuppttoo  6600  ddbb  ooff  ssoouunndd..  

GGyyppssuumm  bbooaarrddss  sshhaallll  ccoonnffoorrmm  ttoo  IISS::22009955--11998822  &&  IISS::22554422--11998811..  

IItt  sshhaallll  bbee  rreessiissttaanntt  ttoo  ddeellaammiinnaattiioonn  dduuee  ttoo  mmooiissttuurree  aanndd  ccyycclliicc  cchhaannggeess  iinn  wweeaatthheerr  aanndd  hhuummiiddiittyy..  

TThhee  ddeennssiittyy  sshhaallll  bbee  228888  kkgg//  ccuumm  aanndd  tthhee  wweeiigghhtt  sshhaallll  vvaarryy  ffrroomm  88--1122..88  kkgg//ssqqmm  ddeeppeennddiinngg  oonn  tthhee  

tthhiicckknneessss..  IItt  sshhaallll  bbee  aavvaaiillaabbllee  iinn  tthhiicckknneessss  ooff  99..55,,  1122..55  aanndd  1155mmmm..  

SSttaannddaarrdd  ssiizzee  aarree  661100xx661100mmmm,,  11222200xx661100mmmm..  

  SStteeeell  ffaallssee  cceeiilliinngg  ::  

  PPaanneellss  sshhaallll  bbee  ccoolldd  rroolllleedd  sstteeeell,,  ggaallvvaanniisseedd  aass  ppeerr  IISS::227777  ccooiill  ccooaatteedd  aass  ppeerr  JJIISS  33331122..  ppaanneellss  sshhaallll  

bbee  115500  wwiiddee  aanndd  1177  mmmm  ddeeeepp..  TThheeyy  sshhaallll  bbee  rroollll--ffoorrmmeedd  oouutt  ooff  00..55mmmm  TTCCTT  ccooiill  ccooaalleedd  

ggllaavvaanniisseedd  sstteeeell..  TThheeyy  sshhaallll  bbee  ddeeggrreeaasseedd,,  pprreettrreeaatteedd  aanndd  ccooiill  ccooaatteedd  oonn  oonnee  ssiiddee  iinn  

mmaannuuffaaccttuurreerr‟‟ss  ssttaannddaarrdd  sshhaaddeess..  TThhee  rreeaarr  ooff  tthhee  ppaanneellss  sshhaallll  bbee  ggiivveenn  aa  ccooaatt  pprriimmeerr  aanndd  aa  wwaasshh  

ccooaatt,,  wwhhiillee  tthhee  ffiinniisshheedd  ssiiddee  wwiillll  bbee  ggiivveenn  aa  ccooaall  ooff  pprriimmeerr  aanndd  aa  ffiinniisshh  ccoolloouurr  ccooaatt  iinn  ppoollyyeesstteerr  

ppaaiinntt  ffoorr  aa  mmiinniimmuumm  ddrryy  ffiillmm  tthhiicckknneessss  ooff  2200  mmiiccrroonnss..  PPaanneellss  sshhaallll  bbee  ffaaccttoorryy  ccuutt  ttoo  lleennggtthhss  uuppttoo  

55mm  ttoo  ssuuiitt  ssiittee  ddiimmeennssiioonnss..  
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  PPaanneell  ssttrriinnggeerrss  sshhaallll  bbee  3344..55  mmmm  wwiiddee  aanndd  4488  mmmm  ddeeeepp  wwiitthh  ccuuttoouuttss  ttoo  hhoolldd  ppaanneellss  iinn  aa  mmoodduullee  ooff  

115500mmmm..  tthheeyy  sshhaallll  bbee  rroollll--ffrraammeedd  oouutt  ooff  00..66mmmm  tthhiicckk  ggaallvvaanniisseedd  sstteeeell  ssttrriipp  ccuutt  ttoo  aa  ssttaannddaarrdd  

lleennggtthh  ooff  55mm..  ssttrriinnggeerrss  sshhaallll  bbee  ssttoovvee  eennaammeelleedd  bbllaacckk..  

  SSttrriinnggeerrss  sshhaallll  bbee  ssuussppeennddeedd  ffoorrmm  tthhee  rrooooff//  ttrruussss  bbyy  ggaallvvaanniisseedd  sstteeeell  wwiirree  rroodd  hhaannggeerrss  aanndd  

ssuussppeennssiioonn  cclliippss..  HHaannggeerrss  sshhaallll  bbee  ffiixxeedd  ttoo  rrooooff  bbyy  JJ  hhooookkss  aanndd  nnyylloonn  iinnsseerrttss  oorr  uussiinngg  1188  gg  

aannnneeaalleedd  GGII  wwiirree..  

  EEddggee  pprrooffiilleess  sshhaallll  bbee  LL  sshhaappeedd,,  rroollll  ffoorrmmeedd  oouutt  ooff  00..6655mmmm  aalluummiinniiuumm  ssttrriipp//  00..66  mmmm  ggaallvvaanniisseedd  

sstteeeell  ssttrriipp  wwiitthh  ppoowwddeerr  ccooaattiinngg  iinn  ssttaannddaarrdd  ccoolloouurrss..  

  TTeessttiinngg  ::  

  TTeessttss  sshhaallll  bbee  ccaarrrriieedd  oouutt  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  pprroovviissiioonnss  ooff  rreelleevvaanntt  ssttaannddaarrddss  aanndd  aass  ddiirreecctteedd  

bbyy  tthhee  CClliieenntt//  CCoonnssuullttaanntt..  

  MMiisscceellllaanneeoouuss  mmaatteerriiaallss  ::  

  PPeerrffoorrmmeedd  ffiilllleerr  bbooaarrdd  ffoorr  jjooiinnttss  ::  

  PPeerrffoorrmmeedd  ffiilllleerr  bbooaarrdd  sshhaallll  bbee  „„SSHHAALLIITTEEDD””  oorr  eeqquuiivvaalleenntt  ccoonnffoorrmmiinngg  ttoo  IISS::11883388  aanndd  sshhoouulldd  

ccoonnssiisstt  ooff  aa  ffiibbrree  bbooaarrdd  iimmpprreeggnnaatteedd  wwiitthh  bbiittuummiinnoouuss  mmaatteerriiaallss  ttoo  rreennddeerr  iitt  dduurraabbllee  aanndd  

wwaatteerrpprrooooff..  IItt  sshhoouulldd  bbee  ccoommpprreessssiibbllee  aanndd  ppoosssseessss  aa  hhiigghh  ddeeggrreeee  ooff  rreessiilliieennccee..  IItt  sshhaallll  wwiitthhssttaanndd  aa  

ddaammppeenn  mmiinnoorr  vviibbrraattiioonnss..  

  TThhee  ffiilllleerr  sshhoouulldd  ppeerrmmiitt  ffrreeee  mmoovveemmeenntt  ooff  tthhee  ccoonnccrreettee  mmeemmbbeerrss  iinn  eexxppaannssiioonn  aanndd  ccoonnttrraaccttiioonn  

aanndd  sshhoouulldd  pprroovviiddee  wwaatteerrpprrooooff  sseeaall  aanndd  rreessiisstt  eennttrryy  ooff  aannyy  ffoorreeiiggnn  mmaatteerriiaall..  TThhee  ffiilllleerr  sshhoouulldd  bbee  

rreessiilliieenntt  aanndd  nnoonn--eexxttrruuddiibbllee..  

  PPoollyyssuullpphhiiddee  sseeaallaanntt  ::    

  PPoollyyssuullpphhiiddee  sseeaallaannttss  sshhaallll  bbee  ooff  aapppprroovveedd  mmaakkee  aanndd  sshhaallll  ccoommppllyy  wwiitthh  aallll  tthhee  rreeqquuiirreemmeennttss  

pprreessccrriibbeedd  iinn  IISS::1122111188..  

  IItt  sshhaallll  bbee  aa  ttwwoo--ccoommppoonneenntt  ppoollyyssuullpphhiiddee  rruubbbbeerr  jjooiinntt  sseeaallaanntt  bbaasseedd  oonn  llooww  mmoolleeccuullaarr  wweeiigghhtt  

ppoollyymmeerr..  IItt  sshhoouulldd  nnoott  ccoonnttaaiinn  cchhoollrriiddeess  oorr  ootthheerr  ccoorrrroossiivvee  ssuubbssttaanncceess..  

  TThhee  mmoodduulluuss  ooff  eellaassttiicciittyy  ooff  tthhee  sseeaallaanntt  sshhaallll  nnoott  bbee  lleessss  tthhaann  00..1166  MMppaa++//--1100%%  aatt  110000%%  

eekkiibbggaattuuiibb,,  ttggee  ssggiirree  hhaarrddnneessss  sshhaallll  bbee  2222++//--33@@2255
oo
CC  ttoo  88

00
  CC..  TThhee  ppeerrmmaanneenntt  ddyynnaammiicc  mmoovveemmeenntt  

ccaappaabbiilliittyy  sshhaallll  bbee  ++//--2255%%..  TThhee  tteennssiillee  ssttrreennggtthh  sshhaallll  nnoott  bbee  lleessss  tthhaann  00..44  MMppaa..  

  IItt  sshhaallll  ppoosssseess  pprrooppeerrttiieess  lliikkee  555500%%  eelloonnggaattiioonn  aatt  bbrreeaakk,,  nnoonn--ttooxxiicciittyy  wwhheenn  ffuullllyy  ccuurreedd,,  nnoo  ssttaattiinngg,,  

sshhrriinnkkaaggee  lleessss  tthhaann  11%%..  TThhee  ttrraaffffiiccaabbllee  ssttrreennggtthh  sshhaallll  bbee  aacchhiieevveedd  wwiitthhiinn  2244  hhrrss  aanndd  ffuullll  aatt  77  ddaayyss  

((aatt  2255
oo
  CC  &&  225500%%  RRHH))..  

  

 

 



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  6699  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

6699  

WATER PROOFING MATERIALS 

 

Integral Cement Waterproofing Compounds 

 

Integral cement waterproofing compounds, i.e. admixture for waterproofing purposes shall fully 

comply with the requirements of IS: 2645. Properties like permeability, setting time, compressive 

strength shall be in accordance with the requirements of this code when tested as per procedure 

laid therein. Calcium chloride content of the product used shall be made known to Engineer  

before use. 

 

Bitumen 

 

The bitumen bonding material for waterproofing shall conform to the requirements laid down in 

IS: 702, or IS: 73 or IS: 217 or IS: 454 depending upon whether industrial  bitumen, paving  

bitumen or cutback bitumen is used. For selecting the particular type and grade of bitumen to be 

used the relevant item in Schedule of Items shall be referred to 

 

Bitumen Primer 

 

Bitumen primer used for application to concrete and masonry surfaces and bitumen for the 

purpose of waterproofing shall conform to requirements given in IS: 3384 and pass tests in 

accordance with the procedure laid down in appropriate IS mentioned in Table-I of IS: 3384. 

Bitumen primer should be free from water and shall preferably ;be made from the same grade of 

bitumen as used in bonding. 

 

Bitumen Felt 

 

Bitumen felts used for water proofing purposes shall be as specified in IS: 1322 Physical 

properties shall conform to the requirements and tests shall be carried out as per procedure laid 

down in IS: 1322. Base, (whether fibre or Hessian), type and grade of felt shall be as mentioned 

in the relevant items under Schedule of Items. Unless otherwise stated, hessian base felt Type-3, 

Grade-2 shall be used. 

 

Bitumen Mastic 

 

Bitumen mastic used for water proofing of roofs shall have the physical properties as mentioned 

in IS: 3037 when tested with the procedure laid down in appropriate IS mentioned in IS: 3037. 

 

Bitumen Compounds 

 

Bituminous compounds when used for waterproofing of porous masonry, concrete floors, walls 

and roofs shall conform to the requirements of IS: 1580. Physical properties shall be governed by 

the requirements of this code when tested in accordance with the procedure laid therein. 

 

Surface Application Materials 
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Waterproofing material for application on mortar or concrete surface shall conform to IS: 9862. 

The primer shall be suitable for spray or brush application. It shall have properties enabling it to 

penetrate through pores or cracks and fill them up, making the surface impervious. 

 

High Polymer, based Admixtures & Epoxy Based Emulsion & Paints 

 

The materials used shall be high polymer based chloride and sulphide free cement and 

waterproofing additions and epoxy based waterproofing paints as per manufacturer's specification 

and approved by Engineer. 

 

DRAINAGE & SANITATION (INTERNAL) 

 

General 

 

All materials, pipes, specials, fittings, fixtures etc., to be used in the works shall be of best quality 

and class specified in relevant IS Code. Where specified these shall be of specific manufacture 

and quality and shall be procured from manufacturer or their accredited stockists and be marked 

with manufacturers' names and trade mark. 

Contractor shall submit to the Engineer samples of all materials, pipes, specials, fittings fixtures 

for approval before use in the works. Such approved samples shall be retained  by the Engineer 

until completion of works. Pipes and specials may be any or combination of following types:- 

 

i) PVC Pipes/UPVC pipes 

ii) Stone Ware Pipes 

iii) HCI Pipes for soil waste & Ventilation 

iv) CI Pipes for rain water 

v) AC Pipes for rain water 

vi) R.C.C Pipes 

 

PVC /UPVCWaste Pipe 

This shall conform to relevant IS unless otherwise specified. 

 

Stoneware Pipes & Fittings 

 

All stoneware pipes, bends, gully traps and sewer traps shall be of the best salt glazed variety 

inside and outside, hard burnt dark grey colour, perfectly sound, free from fire  cracks and 

imperfection of glaze, truly circular in cross section, perfectly straight, of standard nominal length 

and depth of socket and barrel. These shall be of approved manufacture and shall comply with the 

requirement of IS: 651 

 

Gully Trap 

Each gully trap shall have one C.I. grating 150 mm x 150 mm and one water tight precast R.C. 

cover 300 x 300 x 40 mm thick with 1:1 1/2:3 mix concrete (one cement: one and half sand : 3 

stone chips 20 mm down) including neat cement finish. 
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CI Manhole Cover 

 

Manhole cover shall be CI type 450mm dia (internal) light duty 25 kg weight (cover and frame), 

heavy duty 128kg weight (cover & frame), 560 mm dia (internal) and shall be either single seal or 

double seal as specified in the Schedule of Items. 

 

Polycrete Sanitary Fittings 

 

Where specifically mentioned polycrete sanitary fittings manufactured by Gujarat Polycrete Pvt. 

Ltd., shall be used The pipe, fittings and appurtenances shall be of the description mentioned in 

for glazed vitreous fitting. 

 

Fibre Glass Sink 

 

Fibre glass sink where specified shall be of heavy duty (4 ply) of approved manufacturer, shape 

and size. The pipes and other appurtenances shall be of the description mentioned for the glazed 

vitreous sinks. 
 

WATER SUPPLY & PLUMBING (INTERNAL) 

 

General 

The specification of material for pipes, fittings, fixtures etc., to be used in water supply works.All 

materials, pipes, fittings, fixtures to be used in the works shall be of the best quality of the class 

specified in relevant IS Code. Where specified these shall be of specific manufacture and quality 

and shall be procured from the manufacturer or their accredited stockist and be marked with 

manufacturers name and trade marks. The Contractor shall submit to the Engineer samples of all 

pipes, fittings, and fixtures for approval before being used in the works. Such approved samples 

shall be retained by the Engineer until completion of works. Pipes and pie fittings may be of any 

or combination of following types: 

 

i) Wrought iron galvanised pipe 

ii) PVC pipes 

iii) Cast iron pipes 

iv) Steel pies coated with bitumen composition inside and galvanised 

outside. 

v) Reinforced concrete pipes 

vi) Asbestos cement pipes 

vii) Prestressed concrete pipes 

viii) Lead (not to be used for potable water) 
 
Galvanised Iron Pipes and Fittings 
Generally pipes for installations in buildings shall be medium quality malleable steel galvanised 
pipe 'B' class for cold water supply and 'C' class for hot water supply, having threaded ends with 
socket at one end. 
 



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  7722  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

7722  

PVC Pipes 
 
Polythene unplasticised pipes be procured from reputed and approved manufacturer and shall 
have marking in colour in accordance with relevant Indian Standards. 
 
 Fittings for PVC Pipes 
 
These fittings shall be special flange compression fittings such as Alka Fan Fittings manufactured 
by supreme or other equivalent. Tee's, elbows, cross and reducers shall be provided with male & 
female joints. 
 
Fittings for unplasticized PVC pipes 
 
The fittings shall be injection mould and/or fabricated type. 
 
R.C.C Asbestos, Prestressed Pipes and Fittings 
 
These shall be of approved manufacture and quality and shall conform to relevant IS. 
 
Cast Iron Pipes and Fittings 

 
The cast iron pipes and fittings shall be of approved manufacture and quality and shall 
conform to IS: 1537 for pipes and IS: 1538 for fittings. 
 
Steel Pipes 
 
This shall conform to IS: 1239 & 3589. Steel pipes shall be coated with bituminous 
composition inside and galvanised outside. 
 
Valves 
 
Unless otherwise mentioned in the Schedule of Quantities these shall be of gun metal 
fullway valves of medium type and shall be of approved manufacture. These shall 
conform to relevant Indian Standard  pecifications. 
 
 
EXTERNAL WATER SUPPLY, SEWERAGE & DRAINAGE 
 
C.I. Pipes 
Unless otherwise specified CI Pipe and specials, caulking lead, SW Pipe, RCC pipe 
shall conform to the following:- 
i) CI pipe shall conform to IS: 1536 to 1537 
ii) CI pipe fittings shall conform to IS: 1538. 
iii) CI specials shall be of similar specification as specified for fittings in IS: 1538. 
iv) Bolts and nuts shall be hexagonal bolts and nuts conforming to IS: 1363. 

 
Washers 
Spring washers conforming to latest edition of IS: 3063 shall be used near the pumps to 
take care of vibration. In other places plain washers conforming to IS: 2016 shall be used. 
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Gaskets 
 
Gaskets shall be reinforced rubber sheet conforming to IS: 638. 
 
Caulking Lead 
All the spigot and socket joints shall be caulked by lead conforming to IS: 782. 
Salt glazed stoneware pipes shall conform to IS: 651 and shall be laid as per IS: 3114. 
CI pipes used for sewerage, under roads and other places shall conform to IS: 1536, 
and shall be laid as per IS: 31. 
Steel pipes used for encasing shall conform to IS: 1239 and IS: 3589. 
Cast iron manhole covers shall conform to IS: 1726. 
Steel reinforcements shall conform to IS: 432. 
RCC pipes used shall conform to IS: 458 and shall be laid as per IS: 783. 
 
ROAD WORKS 
 
General 
 
Roads shall be understood to include road bed, the wearing surface, berms, foot-paths, 
kerbs, culverts and bridges. 
 
Soling Stones 
 
Material for soling shall be natural stone boulders or crushed blast furnace slab. Stone 
boulders shall  consist of materials of uniform quality in sizes between 150 mm to 230 
mm with total length not exceeding 300 mm. No stone shall weigh less than 3.5 
kg.Stones shall be tough, angular, durable and generally free from flat, elongated, soft 
and disintegrated particles. They shall also be free from dirt or other objectionable matter 
and be obtained from quarries approved by the Engineer.Crushed slag obtained from air-
cooled blast furnace slag shall be angular, of reasonably uniform quality and density and 
generally be free from any thin, elongated, and soft pieces, dirt or other objectionable 
matter. The density of slag should not be less than 6.12 gm/cc and glassy material shall 
not exceed 20%. Water absorption when determined in accordance with IS: 2386 (Part-
III). "Methods of Tests for Aggregates for Concrete: Specific Gravity, Density Voids, 
Absorption and Bulking", shall not exceed 10%. 
 
Coarse Aggregate for Water Bound Macadam 
 

Coarse aggregate for water bound macadam shall be natural gravel, crushed 
stone obtained from approved quarries or crushed blast furnace slag. Crushed 
stone shall be hard, durable, tough and of uniform quality, generally free from 
flat, elongated, soft and disintegrated particles. It shall have sharp edges and 
also not have excess of dirt and other objectionable matter. When tested as per 
IS: 2386 (Part-IV) for Los Angeles Abrasion Value or Aggregate Impact Value, 
the limiting values shall be 50% and 40% respectively for base course and 40% 
and 30% respectively for surfacing  
for bituminous surfacing shall be bitumen conforming to IS: 73, of grade 80/100 

for tack coat and grade 30/40 for premixing. 
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Materials for Cement Concrete Roads 

 

Materials for cement concrete in concrete roads shall conform to the relevant 

specifications under "Concrete" of this series, with the additional requirement that the 

Los Angeles Abrasion Value of Coarse Aggregates Shall not exceed 35%. The size and 

grading of aggregates shall conform to the requirements of IRC : 15. 

 

Kerbs 

 

Kerbs may be of stone, concrete or brick as may be shown in drawing or otherwise 

directed by Engineer. 

 

Stone kerbs 

 

Stones shall conform to the dimensions and shapes given in drawing. Exposed faces shall 

be dressed two lines. 

 

Concrete kerbs 

 

Shape and dimension shall conform to the drawing. They shall be precast and the road 

side top corner shall be given a chamfer. 

 

MATERIALS NOT SPECIFIED 

 

Any materials not fully specified in these specification and which may be offered for use 

in the works shall be subject to approval of Engineer, without which it shall not be used 

anywhere in the works. 
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TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONN  FFOORR  WWOORRKKMMAANNSSHHIIPP  
  
GENERAL 

 

Standard 

 

A high standard of workmanship in all trades will be required. The Contractor shall ensure that 

only skilled and experienced workmen are employed. 

 

Supervision 

 

The Contractor's supervising staff shall be fully qualified and experienced in the types of work 

being carried out under the supervision and shall be capable of ensuring that they are done well 

and efficiently. 

 

Codes 

 

Unless mentioned otherwise, current versions of all codes, specifications and standards issued by 

the Indian Standards Institution and Indian Roads Congress, wherever mentioned, shall be fully 

applicable to these specifications. Where standards are not yet published by the ISI or IRC, 

adaptable British Standards or Specifications of the International Organization for standardization 

shall apply.In case of any conflict in meaning between these specifications and those of ISI or 

IRC, the provisions of these specifications shall prevail.. 

 

Base lines and bench marks 

 

The Contractor shall establish and maintain, to the satisfaction of Engineer, the base lines and 

bench marks, based on which the works are set out. Where such base lines and bench marks are 

provided by the Engineer, the Contractor shall maintain these throughout the period of 

construction without causing any disturbance to them. 

 

 Setting out 

 

The Contractor shall set out all the works to be executed by him, in line with the standard base 

lines, levels, position and bench marks and truly as per drawings within the accepted tolerance 

limits at no extra cost to Owner. The Contractor shall be solely responsible for the setting out of 

all the works, to be executed by him and the approval of such setting out by the Engineer shall in 

no way absolve the Contractor his responsibility for carrying the work to the true lines, levels and 

positions as per drawings. 

 

Safety of existing work 

 

Before taking up any construction adjoining other property or existing work, the Contractor shall 

take all steps necessary for the safety and protection of such property or work. 
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Protection of existing services/facilities 

 

The Contractor shall take all precautions necessary to prevent damage to or interference with 

underground or overground services such as cables, drains, piping or piles, whether shown on 

drawings or not. Equipment etc., mounted in position shall be protected against falling debris etc., 

by means of tarpaulin or such other material. 

 

 Handing over of work site 

 

On completion of work, the Contractor shall remove all rubbish, debris, surplus materials, 

temporary work etc., from the site. The site shall be handed over in a tidy and workmanlike 

manner.  

  

EEAARRTTHHWWOORRKK  ::  

  

Site clearance and demolition 

 

The site shall be cleared of all trees, stumps, roots, brush wood, bushes and other objectionable 

materials. Useful and saleable material shall be the property of the Owner and shall be stacked 

properly as directed by the Engineer. The areas to be covered with embankments shall be stripped 

of top soil to required depths to expose acceptable founding strata. Top soil unsuitable for use in 

embankment construction and other fills shall be disposed off as directed. All combustible 

materials shall be stacked and burnt in locations sufficiently remote to eliminate all danger of fire 

hazards. All old concrete,brick works and drains which interfere with construction works shall be 

dismantled with the approval of the Engineer taking all necessary precautions prescribed in safety 

specification. Top soil which is suitable for use in construction work shall be stockpiled for later 

use. Other objectionable materials such as trash, debris, stones, brick, broken concrete, scrap 

metal etc., shall be disposed off as directed by the Engineer. Payment for cutting and removal of 

trees, stumps, dismantling existing structures and stripping shall be regulated by the description in 

the Schedule of Items  

  

SSEETTTTIINNGG  OOUUTT  AANNDD  MMAAKKIINNGG  PPRROOFFIILLEE  ::  

  

MMaassoonnrryy  ppiillllaarrss  wwiillll  bbee  eerreecctteedd  aatt  ssuuiittaabbllee  ppooiinnttss..  TThheessee  bbeenncchh  mmaarrkk  sshhaallll  bbee  ccoonnnneecctteedd  ttoo  

ssttaannddaarrdd  bbeenncchh  mmaarrkk..  IInn  aaddddiittiioonn  ttoo  tthheessee  ppiillllaarr  cceenntteerr  lliinnee  ppiillllaarrss  sshhaallll  aallssoo  bbee  eerreecctteedd  bbyy  tthhee  

CCoonnttrraaccttoorr  aanndd  ffoooottiinngg  ppoossiittiioonnss  sshhaallll  bbee  mmaarrkkeedd  wwiitthh  tthhee  hheellpp  ooff  tthheessee  ppiillllaarrss..  TThhee  nneecceessssaarryy  

pprrooffiillee  sshhaallll  bbee  sseett  oouutt..  TThhee  lleevveell  sshhaallll  bbee  ttaakkeenn  aatt    aann  iinntteerrvvaall  aass  ddiirreecctteedd  bbyy  IIEECC..  

TThhee  lleevveellss  sshhaallll  bbee  rreeccoorrddeedd  iinn  ffiieelldd  bbooookkss  aanndd  ppllootttteedd  oonn  ppllaann  bbeeffoorree  ssttaarrttiinngg  tthhee  eexxccaavvaattiioonn..  

  

EEXXCCAAVVAATTIIOONN  FFOORR  FFOOUUNNDDAATTIIOONN  ::  

  

TThhee  ccuuttttiinngg  sshhaallll  bbee  ddoonnee  ttoo  mmiinniimmuumm  ddeepptthhss  aass  ppeerr  ddrraawwiinnggss  aanndd  aass  aaddvviisseedd  bbyy  EEIICC..  AAnnyy  eexxcceessss  

eexxccaavvaattiioonn  ccaarrrriieedd  oouutt  bbyy  tthhee  CCoonnttrraaccttoorr  wwiitthhoouutt  pprrooppeerr  ppeerrmmiissssiioonn  ffrroomm  EEIICC  sshhaallll  nnoott  bbee  ppaaiidd  

aanndd  tthhee  eexxcceessss  ddeepptthh  sshhaallll  mmaaddee  ggoooodd  bbyy  tthhee  CCoonnttrraaccttoorr  bbyy  PPCCCC  11::44::88  aatt  CCoonnttrraaccttoorr‟‟ss  oowwnn  ccoosstt..  
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BBAACCKKFFIILLLLIINNGG  ::  

  

IInn  ccaassee  wwaatteerr  iiss  eennccoouunntteerreedd  dduurriinngg  tthhee  eexxccaavvaattiioonn  ffoorr  ffoouunnddaattiioonn,,  oorr  fflloooorriinngg  ooff  ppiittss  dduuee  ttoo  aannyy  

ootthheerr  rreeaassoonnss  tthhee  ccoonnttrraaccttoorr  sshhaallll  aarrrraannggee  ffoorr  ddeewwaatteerriinngg  tthhee  ssaammee  aatt  hhiiss  oowwnn  ccoosstt..  

 

Dewatering 

 

The Contractor shall carryout all the works, in dry and workable condition and maintain the same 

in dry condition till the final handing over of works at no extra cost to the Owner. For this the 

Contractor shall make all the necessary provisions of dewatering, wherever necessary, to the 

entire satisfaction of the Engineer.  

EEXXCCAAVVAATTIIOONN  IINN  HHAARRDD  RROOCCKK::  

CCUUTTTTIINNGG  

WWhheerree  hhaarrdd  rroocckk  iiss  mmeett,,  ggeenneerraallllyy  eexxccaavvaattiioonn  bbyy  cchhiisseelliinngg  aanndd  wweeddggiinngg  sshhaallll  bbee  ccaarrrriieedd  oouutt..  

EExxccaavvaattiioonn  bbyy  bbllaassttiinngg  sshhaallll  bbee  ddoonnee  oonnllyy  aafftteerr  oobbttaaiinniinngg  wwrriitttteenn  aapppprroovvaall  ffrroomm  EEnnggiinneeeerr--iinn--

CChhaarrggee  //AArrcchhiitteeccttss..  IInn  ccaassee  ooff  eexxccaavvaattiioonn  bbyy  bbllaassttiinngg  aallll  tthhee  pprroovviissiioonnss  ooff  eexxpplloossiivvee  rruulleess  11994400  

((CCoorrrreecctteedd  uuppttoo  ddaattee))  sshhaallll  bbee  ccoommpplliieedd  wwiitthh  ssttoorriinngg,,  ttrraannssppoorrttaattiioonn  aanndd  hhaannddlliinngg  ooff  eexxpplloossiivvee  

mmaatteerriiaallss..  TThhee  bbllaassttiinngg  ooppeerraattiioonn  sshhaallll  bbee  ccaarrrriieedd  oouutt  uunnddeerr  tthhee  ssuuppeerrvviissiioonn  ooff  aa  rreessppoonnssiibbllee  

aauutthhoorriisseedd  aaggeenntt  ooff  tthhee  CCoonnttrraaccttoorr..  BBllaassttiinngg  wwoorrkk  sshhaallll  nnoott  bbee  ccaarrrriieedd  oouutt  wwiitthhiinn  220000  mmeetteerrss  ooff  aann  

eexxiissttiinngg  ssttrruuccttuurree  uunnlleessss  ootthheerrwwiissee  ppeerrmmiitttteedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  //AArrcchhiitteeccttss..  

MMEEAASSUURREEMMEENNTT  

WWhheerree  oorrddiinnaarryy  rroocckk  aanndd  hhaarrdd  rroocckk  iiss  mmiixxeedd,,  tthhee  mmeeaassuurreemmeenntt  ooff  tthhee  eexxccaavvaattiioonn  sshhaallll  bbee  ccaarrrriieedd  

oouutt  bbyy  ssttaacckkiinngg  bbootthh  tthhee  ttyyppeess  ooff  eexxccaavvaatteedd  rroocckk  sseeppaarraatteellyy..  TThhee  nneett  qquuaannttiittyy  ooff  rroocckk  sshhaallll  bbee  

aarrrriivveedd  aatt  bbyy  aappppllyyiinngg  rreedduuccttiioonn  ooff  5500%%  ffoorr  lloooosseenneessss  iinn  ssttoocckk..  IIff  tthhee  ssuumm  ooff  nneett  qquuaannttiittyy  ooff  ttwwoo  

kkiinnddss  ooff  rroocckk  eexxcceeeeddss  tthhee  ttoottaall  qquuaannttiittyy  ooff  eexxccaavvaatteedd  mmaatteerriiaall,,  tthheenn  tthhee  qquuaannttiittyy  ooff  eeaacchh  ttyyppee  rroocckk  

sshhaallll  bbee  iinn  tthhee  rraattiioo  ooff  nneett  qquuaannttiittiieess  iinn  ssttaacckk  mmeeaassuurreemmeenntt  ooff  tthhee  ttwwoo  ttyyppeess  ooff  rroocckkss..  

SSPPEECCIIFFIICCAATTIIOONNSS  FFOORR  MMOOOORRRRUUMM  FFIILLLLIINNGG  

QQUUAALLIITTYY  OOFF  MMOOOORRRRUUMM::  

TThhee  mmoooorrrruumm  sshhaallll  bbee  nnaattuurraallllyy  ooccccuurriinngg  mmaatteerriiaall  ffoorrmmeedd  bbyy  ddiissiinntteeggrraattiioonn  ooff  rroocckk..  IItt  sshhaallll  bbee  

ffrreeee  ffrroomm  vveeggeettaarriiaann,,  rruubbbbiisshh  oorr  mmaatteerriiaall  ooff  oorrggaanniicc  oorriiggiinn  aanndd  ssccaalleess  ddeelleetteerriioouuss  ttoo  ccoonnccrreettee  aanndd  

rreeiinnffoorrcceedd  ccoonnccrreettee..  

PPiieecceess  ooff  hhaarrdd  rroocckk  wwhhiicchh  ddoo  nnoott  ggeett  ccrruusshheedd  uunnddeerr  tthhee  rroolllleerr  sshhaallll  nnoott  eexxcceeeedd  5500mmmm  ssiizzee..  
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FFIILLLLIINNGG::  

  FFiilllliinngg  sshhaallll  bbee  ddoonnee  iinn  2200ccmm  tthhiicckk  llaayyeerrss  aanndd  eevveerryy  llaayyeerr  sshhaallll  bbee  ppoowweerr  rroolllleedd  wwiitthh  88  //1100  ttoonn  ssoo  

aass  ttoo  aacchhiieevvee  mmaaxxiimmuumm  ccoommppaaccttiioonn  aanndd  ttiillll  ssuucchh  ttiimmee  tthhaatt  nnoo  ffuurrtthheerr  mmoovveemmeenntt  iiss  oobbsseerrvveedd  

uunnddeerr  tthhee  wwhheeeellss  ooff  tthhee  rroolllleerr..  

AAfftteerr  ffiilllliinngg  iiss  ccoommpplleetteedd  tthhee  mmooddiiffiieedd  pprroodduucctt  ddeennssiittyy  sshhaallll  bbee  9922%%  wwiitthh  OOMMCC..  

BBeeffoorree  ssttaarrtt  ooff  wwoorrkk  CCoonnttrraaccttoorr  sshhaallll  ssuuppppllyy  tthhee  ssaammpplleess  ooff  mmuurrrruumm  ffrroomm  eeaacchh  qquuaarrrryy  ttoo  ccoovveerr  tthhee  

vvaarriiaattiioonnss  eexxppeecctteedd  iinn  tthhee  ssuuppppllyy..  TThhee  ssaammpplleess  sshhaallll  bbee  tteesstteedd  ffoorr  tthhee  ffoolllloowwiinngg  iinn  aa  rreeccooggnniisseedd  

llaabboorraattoorryy  iinn  wwiitthh  IISS::22772200  ffoorr  tthhee  ffoolllloowwiinngg..  

SSiilltt  aanndd  ccllaayy  ccoonntteenntt..  

MMooiissttuurree  --  ccoonntteenntt  aanndd  ddrryy  ddeennssiittyy  rreellaattiioonnsshhiipp  aatt  mmooddiiffiieedd  PPrrooccttoorr  ddeennssiittyy..  

MMooiissttuurree  ccoonnttrrooll::  WWaatteerr  sshhaallll  bbee  aallwwaayyss  sspprraayyeedd  aanndd  nnoott  ppoouurreedd..  PPoonnddiinngg  sshhaallll  nneevveerr  bbee  aalllloowweedd..  

IInn  wweett  wweeaatthheerr  tthhee  wwoorrkk  mmaayy  hhaavvee  ttoo  bbee  ssuussppeennddeedd..  CCaarree  sshhaallll  bbee  ttaakkeenn  ttoo  sseeee  tthhaatt  mmooiissttuurree  iiss  

uunniiffoorrmmllyy  sspprreeaadd  tthhrroouugghhoouutt  tthhee  llaayyeerr  aanndd  wwhheerree  nneecceessssaarryy  mmiixxiinngg  wwiitthh  hhaarrrroowwss  aanndd  rraakkeess  sshhaallll  

bbee  ddoonnee..  

MMeeaassuurreemmeennttss::  

MMeeaassuurreemmeennttss  sshhaallll  bbee  ooff  tthhee  ccuubbiicc  ccoonntteennttss  ooff  tthhee  ccoommpplleetteedd  ffiilllliinngg  aanndd  sshhaallll  bbee  ddeetteerrmmiinneedd  bbyy  

ttaakkiinngg  lleevveell  ooff  tteessttiinngg  ggrroouunndd  aafftteerr  ffiinnaall  llaayyeerr  ffoorr  eeaacchh  ttyyppee  ooff  ffiilllliinngg..  AAllll  ddiimmeennssiioonnss  aarree  ffoorr  

ccoommppaacctteedd  tthhiicckknneessss..  

  BBRRIICCKK  MMAASSOONNRRYY  

SSOOAAKKIINNGG  OOFF  BBRRIICCKKSS::  

BBrriicckkss  rreeqquuiirreedd  ffoorr  mmaassoonnrryy  sshhaallll  bbee  tthhoorroouugghhllyy  ssooaakkeedd  iinn  cclleeaann  wwaatteerr  ffoorr  aatt  lleeaasstt  oonnee  hhoouurr..  

LLAAYYIINNGG::  

BBrriicckkss  sshhaallll  bbee  llaaiidd  iinn  EEnngglliisshh  bboonndd  uunnlleessss  ootthheerrwwiieess  ssppeecciiffiieedd..  HHaallff  oorr  ccuutt  bbrriicckkss  sshhaallll  nnoott  bbee  

uusseedd  eexxcceepptt  wwhheerree  nneecceessssaarryy  ttoo  ccoommpplleettee  tthhee  bboonndd..  CClloossuurree  iinn  ssuucchh  ccaasseess  sshhaallll  bbee  ccuutt  ttoo  tthhee  

rreeqquuiirreedd  ssiizzee  aanndd  uusseedd  nneeaarr  tthhee  eenndd  ooff  tthhee  wwaallll..  

TThhee  wwaallllss  sshhaallll  bbee  ttaakkeenn  uupp  ttrruullyy  pplluummpp..  AAllll  ccoouurrsseess  sshhaallll  bbee  llaaiidd  ttrruullyy  hhoorriizzoonnttaall  aanndd  aallll  vveerrttiiccaall  

jjooiinnttss  sshhaallll  bbee  ttrruullyy  vveerrttiiccaall..  VVeerrttiiccaall  jjooiinnttss  iinn  aalltteerrnnaattee  ccoouurrssee  sshhaallll  ccoommee  ddiirreeccttllyy  oonnee  oovveerr  tthhee  

ootthheerr..  TThhee  tthhiicckknneessss  ooff  tthhee  bbrriicckk  ccoouurrsseess  sshhaallll  bbee  kkeepptt  uunniiffoorrmm..  

AAllll  hhoolldd  ffaassttss  ooff  ddoooorrss,,  wwiinnddoowwss,,  eettcc..  wwhhiicchh  aarree  rreeqquuiirreedd  ttoo  bbee  bbuuiilltt  iinn  wwaallllss  sshhaallll  bbee  eemmbbeeddddeedd  iinn  

cceemmeenntt  mmoorrttaarr  oorr  iinn  cceemmeenntt  ccoonnccrreettee  aass  ssppeecciiffiieedd  iinn  tthheeiirr  ccoorrrreecctt  ppoossiittiioonn  aass  tthhee  wwoorrkk  pprroocceeeeddss..  
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JJOOIINNTTSS::    

BBrriicckkss  sshhaallll  ssoo  llaaiidd  tthhaatt  aallll  jjooiinnttss  aarree  ffuullll  ooff  mmoorrttaarr..  TThhee  tthhiicckknneessss  ooff  jjooiinnttss  sshhaallll  nnoott  eexxcceeeedd  oonnee  cc..  

ffoorr  bbrriicckkwwoorrkk  ooff  aannyy  ccllaassss  ddeessiiggnnaattiioonn..  AAllll  ffaaccee  jjooiinnttss  sshhaallll  bbee  rraakkeedd  ttoo  aa  mmiinniimmuumm  ddeepptthh  ooff  

1100mmmm  bbyy  aa  rraakkiinngg  ttooooll  dduurriinngg  tthhee  pprrooggrreessss  ooff  wwoorrkk  wwhheerree  tthhee  mmoorrttaarr  iiss  ssttiillll  ggrreeeenn  ssoo  aass  ttoo  pprroovviiddee  

pprrooppeerr  kkeeyy  ffoorr  tthhee  ppllaasstteerr  oorr  ppooiinnttiinngg  ttoo  bbee  ddoonnee..  WWhheerree  ppllaasstteerriinngg  oorr  ppooiinnttiinngg  iiss  nnoott  rreeqquuiirreedd  ttoo  

bbee  ddoonnee  tthhee  jjooiinnttss  sshhaallll  bbee  ssttrruucckk  fflluusshh  aanndd  ffiinniisshheedd  aatt  tthhee  ttiimmee  ooff  llaayyiinngg..  

TThhee  ffaaccee  ooff  bbrriicckkwwoorrkk  sshhaallll  bbee  cclleeaanneedd  oonn  tthhee  ssaammee  ddaayy  oonn  wwhhiicchh  bbrriicckkwwoorrkk  iiss  llaaiidd..  

  

Damaged or broken brick or brick bats shall not normally be used in brick work. Cut bricks may 

be used to complete bond or as closures or around irregular openings. 

 

Bricks shall not be thrown from heights to the ground, but shall be handled carefully and put 

gently in position to avoid damaging their edges. 

 

 Selected bricks of regular shape and dimension shall be used for face work. 

 

Making of grooves, sleeves and chases shall be done during the construction to the lines, levels 

and position as shown in the drawing or as instructed by the Engineer Such sleeves shall slope 

outward in external walls so that their surface cannot form channels for the easy passage of water 

inside. 

 

Fixtures, plugs, frames etc., if any, shall be built in at the right places to the lines & levels as 

shown in the drawings while laying the course and not later by disturbing the brick work already 

laid. 

 

Brick walls of one brick thick or less shall have one selected face in true plane and walls more 

than one brick thick shall have both the faces of wall in true plane. 

 

All connected brick work shall be carried out simultaneously with uniform heights throughout the 

work, and in exceptional cases, with the approval of the Engineer, the brick work built in any part 

of the work may be lower than another adjoining wall/connected wall by a maximum of 60 cm 

and the difference in height of adjoining wall/connecting wall shall be raked back according to 

bond by stepping at an angle not steeper than 45 degree, without sacrificing the necessary bond, 

horizontalness of layers, verticality of joints and the wall. Toothing shall not be allowed in brick 

work, for raking back. The top layer just below the R.C.C slab or beam shall be laid with frogs 

down over a layer of mortar on full width. 

 

Openings in brick work 

 

Openings shall be made in brick work, which may be of any shape, size, at all levels, heights or 

depths, including round openings, as shown in the drawing or as directed by the Engineer, 

maintaining the necessary bond using a minimum of cut bricks. Openings in external face walls, 
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the sills, jambs, soffit of opening may be rebated and the sill shall be sloped slightly for drainage 

of rain water. 

 

Architectural features 

 

All projecting architectural features such as in plinth projections, string courses or cornices shall 

be effectively bonded into the brick work to ensure stability. Such architectural features shall be 

set straight and true with the finished joints. Where such features are not to be plastered over, 

they shall be built with bricks of even size, good shape and quality, which have durability, 

resistance to abrasion and moisture penetration. 

 

Sun shades and such projecting features which depend on the weight of brick masonry over them 

for stability, shall be kept supported till such time as the brick masonry above is built and 

hardened sufficiently. 

 

All exposed brick work shall be rubbed down, thoroughly washed, cleaned and pointed as 

specified. Where face bricks of specific quality are used the same shall be rubbed with 

carborundum stone. 

 

Half-brick masonry 

 

The work of half-brick work shall be done in the same manner as for brick work except that all 

courses shall be laid in stretchers. Both faces shall be true to plane and the joints raked on both 

faces. Where reinforcement is considered necessary or shown in drawing, MS bars shall be 

provided as stipulated in the Schedule of Items. The reinforcement shall be cleaned of rust and 

loose scale with a wire brush, and shall be laid straight on the mortar and lapped with the dowel 

bars provided in the column, securely anchoring them at their ends where the half-brick wall 

butts. The batching of mortar usually shall be in the proportion of 1:4 or as stipulated in the 

Schedule of Items. Half of the mortar for the joints shall first be laid and the other half laid after 

the reinforcement is laid in position, so that the reinforcement is fully embedded in position. 

 

Brick on edge masonry 

 

The work brick on edge masonry wall in superstructure shall be done in the same manner as 

mentioned for brick work except that it shall always be reinforced with a mesh of 18 gauge 

netting of approved variety and embedded in cement mortar at interval as specified in the 

Schedule of Items. The wire netting shall be continuously laid and securely anchored with the 

dowel bars provided & projecting from the walls/RCC structure or steel structures at their ends 

where the 75 mm thick brick wall butts. The batching of mortar usually shall be in the proportion 

of 1:3 or as stipulated in the Schedule of Items. 

 

 Protection of brick work 

 

The brick wall shall be protected and covered with gunny bags or water proof sheets from the 

effects of inclement weather, rain, frost, etc., during the construction and until the mortar sets. 
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Care shall be taken during construction that the edges of jambs, sills and soffit of openings are not 

damages. 

 

Mortar 

 

The mortar for the bricks work shall be as specified, and conform to accepted standards. Lime 

shall not be used where reinforcement is provided in brick work.  

CCUURRIINNGG::  

BBrriicckkwwoorrkk  sshhaallll  bbee  pprrootteecctteedd  ffrroomm  rraaiinn  bbyy  ssuuiittaabbllee  ccoovveerriinngg  wwhheenn  mmoorrttaarr  iiss  ggrreeeenn..  MMaassoonnrryy  wwoorrkk  

sshhaallll  bbee  kkeepptt  ccoonnssttaannttllyy  mmooiisstt  oonn  aallll  ffaacceess  ffoorr  aa  mmiinniimmuumm  ppeerriioodd  ooff  sseevveenn  ddaayyss  bbyy  sspprraayyiinngg  wwaatteerr..  

 

Scaffolding 

 

Necessary and suitable scaffolding shall be provided at all heights to facilitate the construction of 

brick wall. Scaffolding shall be sound, strong and all supports and other members shall be 

sufficiently strong and rigid, stiffened with necessary bracings and shall be firmly connected to 

the walls securing them against swing or sway. Planks shall be laid over the scaffolding at 

required levels. Scaffolding shall preferably be of tubular steel, although the Engineer may permit 

other material, depending upon the circumstances. 

Scaffolding shall be double, having two sets of vertical supports, particularly for the face wall and 

all exposed brick work. Single scaffolding may be used for buildings upto two storeys high or at 

other locations, if permitted by the Engineer. In such case the inner ends of horizontal members 

shall rest in holes provided in header course only. Such holes shall not be allowed in pillars under 

one meter in width, or immediately near the skew backs or arches. The holes thus left in masonry 

shall be filled with bricks set in rich mortar and the surface made good on removal of scaffolding. 

 

If for any reason the Contractor is required to erect scaffolding in property other than that 

belonging to the Owner, including municipal corporation or local bodies, necessary permission 

shall be obtained by the Contractor from the appropriate authorities and necessary licensing fees 

shall have to be borne by him. 

All scaffoldings once erected shall be allowed to remain in position, efficiently maintained 

by the Contractor, till all the finishing works required to be done are completed and shall not be 

removed without the approval of the Engineer. 

 

The Contractor shall allow workmen of other trades to make reasonable use of the scaffolding 

without any extra cost.  

AANNTTII  TTEERRMMIITTEE  TTRREEAATTMMEENNTT::--  

SSCCOOPPEE  

TThhee  ssccooppee  ooff  jjoobb  iiss  ttoo  ffoorrmm  aa  cchheemmiiccaallllyy  ssooiill  bbaarrrriieerr  ttoo  pprreevveenntt  ggrroowwtthh  ooff  nneessttss  oorr  ccoolloonniieess  ooff  tthhee  

ssuubb  tteerrrriiaanniiaann  tteerrmmiitteess..  
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MMAATTEERRIIAALL  ::  

TThhee  ffoolllloowwiinngg  cchheemmiiccaall  ((aass  ssppeecciiffiieedd))  iinn  wwaatteerr  eemmuullssiioonn  sshhaallll  bbee  uusseedd::  

    CChheemmiiccaallss      CCoonncceennttrraattiioonn  ((bbyy  wweeiigghhtt))  

    CChhlloorrooppyyrriiffooss      11..00%%  

PPRREE--CCOONNSSTTRRUUCCTTIIOONN  CCHHEEMMIICCAALL  TTRREEAATTMMEENNTT::  

HHaanndd  ooppeerraatteedd  pprreessssuurree  ppuummppss  sshhaallll  bbee  uusseedd  ffoorr  uunniiffoorrmm  sspprraayyiinngg  aanndd  pprrooppeerr  cchheecckk  sshhaallll  bbee  

mmaaiinnttaaiinneedd  ttoo  eennssuurree  tthhaatt  ssppeecciiffiieedd  qquuaannttiittyy  ooff  cchheemmiiccaall  iiss  uusseedd  ffoorr  tthhee  rreeqquuiirreedd  aarreeaa..  

  TTIIMMEE  OOFF  AAPPPPLLIICCAATTIIOONN  

AAnnttii--tteerrmmiittee  ttrreeaattmmeenntt  sshhaallll  ssttaarrtt  iinn  ffoouunnddaattiioonn  ttrreenncchheess  aanndd  ppiittss  bbeeffoorree  llaayyiinngg  tthhee  lleevveelliinngg  ccoouurrssee  

ooff  PPCCCC..  TThhee  PPCCCC  sshhaallll  bbee  ddoonnee  oonnllyy  aafftteerr  tthhee  cchheemmiiccaall  eemmuullssiioonn  hhaass  bbeeeenn  oobbsseerrvveedd  bbyy  tthhee  ssooiill  

aanndd  ssuurrffaaccee  iiss  qquuiittee  ddrryy..  TTrreeaattmmeenntt  sshhoouulldd  nnoott  bbee  ccaarrrriieedd  oouutt  wwhheenn  iitt  iiss  rraaiinniinngg  oorr  tthhee  ssooiill  iiss  wweett..  

TThhee  ttrreeaatteedd  ssooiill  bbaarrrriieerrss  sshhaallll  nnoott  bbee  ddiissttuurrbbeedd  aafftteerr  tthheeyy  aarree  ffoorrmmeedd  aanndd  iiff  bbyy  cchhaannccee,,  tthheeyy  aarree  

ddiissttuurrbbeedd,,  tthhee  ssaammee  sshhaallll  bbee  mmaaddee  ggoooodd  bbeeffoorree  llaayyiinngg  tthhee  PPCCCC..  

PPRROOCCEEDDUURREE::        

TTrreeaattmmeenntt  ooff  CCoolluummnn  PPiittss,,  WWaallll  TTrreenncchheess  aanndd  BBaasseemmeenntt  EExxccaavvaattiioonn::--  

TThhee  bboottttoomm  ssuurrffaaccee  aanndd  ssiiddeess  ((uuppttoo  330000mmmm))  sshhaallll  bbee  ttrreeaatteedd  wwiitthh  cchheemmiiccaall  aatt  tthhee  rraattee  ooff  55  lliittrreess  

//ssqq..mm..  

TThhee  ppoorrttiioonn  ooff  tthhee  ccoolluummnn  ffoouunnddaattiioonnss  aanndd  tthhee  rreettaaiinniinngg  wwaallllss  ccoommiinngg  iinn  ccoonnttaacctt  wwiitthh  tthhee  bbaacckkffiillll,,  

tthhee  ssttrruuccttuurree  sshhaallll  bbee  ttrreeaatteedd  aatt  tthhee  rraattee  ooff  1155  lliittrreess  //  ssqq..MM  ooff  tthhee  vveerrttiiccaall  ssuurrffaaccee..  IIff  wwaatteerr  iiss  uusseedd  

ffoorr  rraammmmiinngg  tthhee  eeaarrtthh  ffiillll  tthheenn  ttrreeaattmmeenntt  sshhaallll  bbee  ccaarrrriieedd  oouutt  aafftteerr  tthhee  rraammmmiinngg  ooppeerraattiioonn  iiss  

ccoommpplleetteedd  bbyy  rrooddddiinngg  tthhee  eeaarrtthh  aatt  115500mmmm  cc//cc  cclloossee  ttoo  tthhee  ssttrruuccttuurree  ssuurrffaaccee  aanndd  sspprraayyiinngg  tthhee  

rreeqquuiirreedd  qquuaannttiittyy  ooff  cchheemmiiccaall..  FFoorr  RRCCCC  ffrraammeedd  ssttrruuccttuurreess  uussiinngg  11::22::44  oorr  rriicchheerr  ccoonnccrreettee  tthhee  

ttrreeaattmmeenntt  sshhaallll  ssttaarrtt  ffrroomm  tthhee  ddeepptthh  ooff  550000  mmmm  bbeellooww  ggrroouunndd  lleevveell  aanndd  tthheerree  iiss  nnoo  nneeeedd  ttoo  ssttaarrtt  

ffrroomm  tthhee  bboottttoomm  ooff  eexxccaavvaattiioonn  ffoorr  ccoolluummnnss  aanndd  pplliinntthh  bbeeaammss..  TThhee  eeaarrtthh  ffrroomm  550000mmmm  bbeellooww  tthhee  

ggrroouunndd  lleevveell  aanndd  aabboovvee  sshhaallll  bbee  ttrreeaatteedd  aass  ddeessccrriibbeedd  iinn  pprreevviioouuss  ppaarraaggrraapphh..  HHoowweevveerr  ffoorr  RRCCCC  

ffrraammee  ssttrruuccttuurree,,  tthheerree  sshhaallll  bbee  nnoo  cchheemmiiccaall  ttrreeaattmmeenntt  ffoorr  ccoolluummnn  ffoouunnddaattiioonnss..  

TTrreeaattmmeenntt  ooff  ttoopp  SSuurrffaaccee  ooff  pplliinntthh  ffiilllliinngg::--  

TThhee  ttoopp  ssuurrffaaccee  ooff  ffiilllleedd  eeaarrtthh  wwiitthhiinn  pplliinntthh  wwaallllss  sshhaallll  bbee  ttrreeaatteedd  wwiitthh  cchheemmiiccaall  eemmuullssiioonn  aatt  tthhee  

rraattee  ooff  55  lliitteerrss  //  ssqq..MM  bbeeffoorree  tthhee  ssuubbggrraaddee  ooff  fflloooorr  iiss  llaaiidd..  HHoolleess  uuppttoo  5500--7700mmmm  ddeeeepp  aatt  115500mmmm  

cceenntteerrss  sshhaallll  bbee  mmaaddee  ttoo  ffaacciilliittaattee  ssaattuurraattiioonn  ooff  tthhee  ssooiill  wwiitthh  cchheemmiiccaall  eemmuullssiioonn..  

TTrreeaattmmeenntt  ooff  jjuunnccttiioonn  ooff  WWaallll  aanndd  FFlloooorr  ::--  
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TToo  aacchhiieevvee  ccoonnttiinnuuiittyy  ooff  vveerrttiiccaall  cchheemmiiccaall  bbaarrrriieerr  oonn  iinnnneerr  ssuurrffaacceess,,  ssmmaallll  cchhaannnneellss  ooff  3300xx3300mmmm  

sshhaallll  bbee  mmaaddee  aatt  aallll  tthhee  jjuunnccttiioonnss  bbeeffoorree  llaayyiinngg  tthhee  ssuubbggrraaddee  aanndd  rroodd  hhoolleess  sshhaallll  bbee  mmaaddee  uuppttoo  

ggrroouunndd  lleevveell  aatt  115500mmmm  cceennttrreess  aanndd  cchheemmiiccaall  eemmuullssiioonn  sshhaallll  bbee  ppoouurreedd  aatt  1155  lliittrreess  //  ssqq..mm  ooff  tthhee  

vveerrttiiccaall  ssuurrffaaccee..  

TTrreeaattmmeenntt  ooff  ssooiill  aalloonngg  eexxtteerrnnaall  ppeerriimmeetteerr  ooff  BBuuiillddiinnggss::--  

AAfftteerr  tthhee  bbuuiillddiinngg  iiss  ccoommpplleettee,,  rroodd  hhoolleess  sshhaallll  bbee  mmaaddee  aalloonngg  eexxtteerrnnaall  ppeerriimmeetteerr  aatt  115500  mmmm  

cceenntteerrss  aanndd  330000mmmm  ddeeeepp  aanndd  tthheessee  hhoolleess  sshhaallll  bbee  ffiilllleedd  wwiitthh  cchheemmiiccaall  eemmuullssiioonn  aatt  55  lliitteerrss  

//rruunnnniinngg  mmeetteerr  ooff  ppeerriimmeetteerr..  

  RREECCOORRDD  OOFF  CCHHEEMMIICCAALL  UUEESSDD  ::  

AA  ddeettaaiill  rreeccoorrdd  ooff  qquuaannttiittyy  ooff  cchheemmiiccaall  uusseedd  ffoorr  eeaacchh  ooppeerraattiioonn  sshhaallll  bbee  kkeepptt  aatt  ssiittee  dduullyy  aapppprroovveedd  

bbyy  EEnnggiinneeeerr--iinn--CChhaarrggee  //AArrcchhiitteeccttss..  

GGUUAARRNNTTEEEE  

    TThhee  CCoonnttrraaccttoorr  sshhaallll  ggiivvee  aa  gguuaarraanntteeee  ooff  1100  yyeeaarrss  ffoorr  eeffffeeccttiivvee  aannttii--tteerrmmiittee  ttrreeaattmmeenntt  bbaarrrriieerr..  

MMEEAASSUURREEMMEENNTT  ::  

  TThhee  mmeeaassuurreemmeenntt  sshhaallll  bbee  mmaaddee  iinn  ssqquuaarree  mmeettrreess  oonn  tthhee  bbaassiiss  ooff  tthhee  pplliinntthh  aarreeaa  ooff  tthhee  bbuuiillddiinngg  aatt  

pplliinntthh  lleevveell  oonnllyy  ffoorr  aallll  ooppeerraattiioonnss  ddeessccrriibbeedd  aabboovvee..  NNootthhiinngg  eexxttrraa  sshhaallll  bbee  mmeeaassuurreedd..  

PPLLAAIINN  &&  RREEIINNFFOORRCCEEDD  CCEEMMEENNTT  CCOONNCCRREETTEE  ::  

SSCCOOPPEE  ::  

TThhiiss  ssppeecciiffiiccaattiioonn  ccoovveerrss  tthhee  ggeenneerraall  rreeqquuiirreemmeennttss  ffoorr  ccoonnccrreettee  ttoo    bbee  uusseedd  oonn  jjoobbss  uussiinngg  oonn--ssiittee  

pprroodduuccttiioonn  ffaacciilliittiieess  iinncclluuddiinngg  rreeqquuiirreemmeennttss  iinn  rreeggaarrdd  ttoo  tthhee  qquuaalliittyy,,  hhaannddlliinngg,,  ssttoorraaggee  ooff  

iinnggrreeddiieennttss,,  pprrooppoorrttiioonniinngg,,  bbaattcchhiinngg,,  mmiixxiinngg  aanndd  tteessttiinngg  ooff  ccoonnccrreettee  aanndd  aallssoo  rreeqquuiirreemmeennttss..  TThhiiss  

aallssoo  ccoovveerrss  tthhee  ttrraannssppoorrttaattiioonn  ooff  ccoonnccrreettee  ffrroomm  tthhee  mmiixxeerr  ttoo  tthhee  ppllaaccee  ooff  ffiinnaall  ddeeppoossiitt  aanndd  tthhee  

ppllaacciinngg,,  ccuurriinngg,,  pprrootteeccttiinngg,,  rreeppaaiirriinngg  aanndd  ffiinniisshhiinngg  ooff  ccoonnccrreettee..  

AAPPPPLLIICCAABBLLEE  CCOODDEESS  AANNDD  SSPPEECCIIFFIICCAATTIIOONNSS  ::  

TThhee  ffoolllloowwiinngg  ssppeecciiffiiccaattiioonnss,,  ssttaannddaarrddss  aanndd  ccooddeess  aarree  mmaaddee  aa  ppaarrtt  ooff  tthheessee  ssppeecciiffiiccaattiioonnss..  AAllll  

ssttaannddaarrddss,,  tteennttaattiivvee  ssppeecciiffiiccaattiioonnss,,  ssppeecciiffiiccaattiioonnss,,  ccooddeess  ooff  pprraaccttiiccee  rreeffeerrrreedd  ttoo  hheerreeiinn  sshhaallll  bbee  tthhee  

llaatteesstt  eeddiittiioonnss  iinncclluuddiinngg  aallll  aapppplliiccaabbllee  ooffffiicciiaall  aammeennddmmeennttss  aanndd  rreevviissiioonnss..  

IInn  ccaassee  ooff  ddiissccrreeppaannccyy  bbeettwweeeenn  tthhiiss  ssppeecciiffiiccaattiioonn  aanndd  tthhoossee  rreeffeerrrreedd  ttoo  hheerreeiinn,,  tthhiiss  ssppeecciiffiiccaattiioonn  

sshhaallll  ggoovveerrnn..  
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AAPPPPLLIICCAABBLLEESS  IISS  SSPPEECCIIFFIICCAATTIIOONNSS  AANNDD  CCOODDEESS  OOFF  PPRRAACCTTIICCEE  ::  

IISS::  226699  ::--  SSppeecciiffiiccaattiioonn  ffoorr  oorrddiinnaarryy,,  rraappiidd  hhaarrddeenniinngg  aanndd  llooww  hheeaatt  ppoorrttllaanndd  cceemmeenntt..  

IISS::88111122::--  SSppeecciiffiiccaattiioonn    ffoorr  hhiigghh  ssttrreennggtthh  oorrddiinnaarryy,,  ppoorrttllaanndd  cceemmeenntt..  

IISS::11448899::--  SSppeecciiffiiccaattiioonn  ffoorr  ppoorrttllaanndd  ––  ppoozzzzoolloonnaa  cceemmeenntt..  

IISS::338833::--  SSppeecciiffiiccaattiioonn  ffoorr  ccooaarrssee  aanndd  ffiinndd  aaggggrreeggaattee  ffrroomm  nnaattuurraall  ssoouurrccee  ffoorr  ccoonnccrreettee..  

IISS::22338866::--  MMeetthhoodd  ooff  tteesstt  ffoorr  aaggggrreeggaatteess  ffoorr  ccoonnccrreettee..  ((  ppaarrtt  II  ttoo  VVIIIIII))  

IISS::551166::--  MMeetthhoodd  ooff  tteesstt  ffoorr  ssttrreennggtthh  ooff  ccoonnccrreettee..  

IISS::11119999::--  MMeetthhoodd  ooff  ssaammpplliinngg  aanndd  aannaallyyssiiss  ooff  ccoonnccrreettee..  

IISS::33002255::--  MMeetthhoodd  ooff  ssaammpplliinngg  aanndd  tteesstt  ((pphhyyssiiccaall  aanndd  cchheemmiiccaall  ))  wwaatteerr  uusseedd  iinn  iinndduussttrryy..  

IISS::443322::--        SSppeecciiffiiccaattiioonn  ffoorr  mmiilldd  sstteeeell  aanndd  mmeeddiiuumm  tteennssiillee  sstteeeell  ((ppaarrttss  II&&  IIII))  bbaarrss  aanndd  hhaarrdd                                                              

ddrraawwnn  sstteeeell  wwiirree  ffoorr  ccoonnccrreettee  rreeiinnffoorrcceemmeenntt..  

IISS::11113399::--  SSppeecciiffiiccaattiioonn  ffoorr  hhoott  rroolllleedd  mmiilldd  sstteeeell  aanndd  mmeeddiiuumm  tteennssiillee  sstteeeell  ddeeffoorrmmeedd  bbaarrss  ffoorr  

ccoonnccrreettee  rreeiinnffoorrcceemmeenntt..  

IISS::11556666::--    SSppeecciiffiiccaattiioonn  ffoorr  ppllaaiinn  hhaarrdd  ddrraawwnn  sstteeeell  wwiirree  ffaabbrriicc  ((ppaarrtt  IIII))  ffoorr  ccoonnccrreettee  

rreeiinnffoorrcceemmeenntt..  

IISS::11778866::--  SSppeecciiffiiccaattiioonn    ffoorr  ccoolldd  ttwwiisstteedd  sstteeeell  bbaarrss  ffoorr  ccoonnccrreettee  rreeiinnffoorrcceemmeenntt..  

IISS::22664455::--  SSppeecciiffiiccaattiioonn  ffoorr  iinntteeggrraall  cceemmeenntt  wwaatteerrpprrooooffiinngg  ccoommppoouunndd..  

IISS::445566::--  CCooddee  ooff  pprraaccttiiccee  ffoorr  ppllaaiinn  aanndd  rreeiinnffoorrcceedd  ccoonnccrreettee..  

IISS::33337700::--  CCooddee  ooff  pprraaccttiiccee  ffoorr  ccoonnccrreettee  ssttrruuccttuurreess  ffoorr  ssttoorraaggee  ooff  lliiqquuiiddss  ((ppaarrttss  11  ttoo  11VV))..  

IISS::22550022::--  CCooddee  ooff  pprraaccttiiccee  ffoorr  bbeennddiinngg  aanndd  ffiixxiinngg  ooff  bbaarrss  ffoorr  ccoonnccrreettee  rreeiinnffoorrcceemmeenntt..  

IISS::22557711::--  CCooddee  ooff  pprraaccttiiccee  ffoorr  llaayyiinngg  iinn  ssiittuu  cceemmeenntt  ccoonnccrreettee  fflloooorriinngg..  

IISS::33559966::--  SSaaffeettyy  ccooddee  ffoorr  ssccaaffffoollddss  aanndd  llaaddddeerrss..  ((ppaarrtt--  II&&  IIII))  

IISS::11220000::--  MMeetthhoodd  ooff  mmeeaassuurreemmeenntt  ooff  bbuuiillddiinngg  wwoorrkkss..  

IInn  tthhee  eevveenntt  tthhaatt  ssttaattee,,  cciittyy  oorr  ootthheerr  GGoovveerrnnmmeenntt  bbooddiieess  hhaavvee  rreeqquuiirreemmeennttss,,  mmoorree  ssttrriinnggeenntt  tthhaann  

tthhoossee  sseett  ffoorrtthh  iinn  tthhiiss  ssppeecciiffiiccaattiioonn,,  ssuucchh  rreeiinnffoorrcceemmeennttss  sshhaallll  bbee  ccoonnssiiddeerreedd  ppaarrtt  ooff  tthhiiss  

SSppeecciiffiiccaattiioonn  aanndd  sshhaallll  ssuuppeerrsseeddee  tthhiiss  ssppeecciiffiiccaattiioonn  wwhheerree  aapppplliiccaabbllee..  
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TThhee  qquuaalliittyy  ooff  mmaatteerriiaallss,,  mmeetthhoodd  aanndd  ccoonnttrrooll  ooff  mmaannuuffaaccttuurriinngg  aanndd  ttrraannssppoorrttaattiioonn  ooff  aallll  ccoonnccrreettee  

wwoorrkkss  iirrrreessppeeccttiivvee  ooff  tthhee  mmiixx..  WWhheetthheerr  rreeiinnffoorrcceedd  oorr  ootthheerrwwiissee,,  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  aapppplliiccaabbllee  

ppoorrttiioonn  ooff  tthhiiss  ssppeecciiffiiccaattiioonn..  

EEnnggiinneeeerr  sshhaallll  hhaavvee  tthhee  rriigghhtt  ttoo  iinnssppeecctt  tthhee  ssoouurrccee//ss  ooff  mmaatteerriiaall//ss,,  tthhee  llaayyoouutt  ooff  ooppeerraattiioonnss  ooff  

pprrooccuurreemmeenntt  aanndd  ssttoorraaggee  ooff  mmaatteerriiaallss,,  tthhee  ccoonnccrreettee  bbaattcchhiinngg  aanndd  mmiixxiinngg  eeqquuiippmmeenntt  aanndd  qquuaalliittyy  

ccoonnttrrooll  ssyysstteemm..  SSuucchh  aann  iinnssppeeccttiioonn  sshhaallll  bbee  aarrrraannggeedd  aanndd  aapppprroovvaall  ooff  EEnnggiinneeeerr--iinn--CChhaarrggee  sshhaallll  bbee  

oobbttaaiinneedd  pprriioorr  ttoo  ssttaarrlliinngg  ooff  ccoonnccrreettee  wwoorrkk..  

CCoonnccrreettee  sshhaallll  bbee  mmiixxeedd  bbyy  mmeecchhaanniiccaall  mmiixxeerr  oonnllyy  aanndd  nnoo  hhaanndd  mmiixxiinngg  sshhaallll  bbee  aalllloowweedd  ffoorr  RRCCCC  

wwoorrkkss..  

GGEENNEERRAALL  ::  

TThhee  qquuaalliittyy  ooff  mmaatteerriiaallss  aanndd  mmeetthhoodd  aanndd  ccoonnttrrooll  ooff  mmaannuuffaaccttuurree  aanndd  ttrraannssppoorrttaattiioonn  ooff  aallll  ccoonnccrreettee  

wwoorrkk  iirrrreessppeeccttiivvee  ooff  mmiixx,,  wwhheetthheerr  rreeiinnffoorrcceedd  oorr  ootthheerrwwiissee,,  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  aapppplliiccaabbllee  

ppoorrttiioonnss  ooff  tthhiiss  ssppeecciiffiiccaattiioonn..  

EEnnggiinneeeerr  sshhaallll  hhaavvee  tthhee  rriigghhtt  ttoo  iinnssppeecctt  tthhee  ssoouurrccee//ss  ooff  mmaatteerriiaallss//ss,,  tthhee  llaayyoouutt  aanndd  ooppeerraattiioonn  ooff  

pprrooccuurreemmeenntt  aanndd  ssttoorraaggee  ooff  mmaatteerriiaallss,,  tthhee  ccoonnccrreettee  bbaattcchhiinngg  aanndd  mmiixxiinngg  eeqquuiippmmeenntt,,  aanndd  tthhee  

qquuaalliittyy  ccoonnttrrooll  ssyysstteemm..  SSuucchh  aann  iinnssppeeccttiioonn  sshhaallll  bbee  aarrrraannggeedd  aanndd  EEnnggiinneeeerr‟‟ss  aapppprroovvaall  oobbttaaiinneedd,,  

pprriioorr  ttoo  ssttaarrttiinngg  ooff  ccoonnccrreettee  wwoorrkk..  

MMAATTEERRIIAALLSS  FFOORR  SSTTAANNDDAARRDD  CCOONNCCRREETTEE  ::  

TThhee  iinnggrreeddiieennttss  ttoo  bbee  uusseedd  iinn  tthhee  mmaannuuffaaccttuurree  ooff  ssttaannddaarrdd  ccoonnccrreettee  sshhaallll  ccoonnssiisstt  ssoolleellyy  ooff  aa  

ssttaannddaarrdd  ttyyppee  ppoorrttllaanndd  cceemmeenntt,,  cclleeaann  ssaanndd,,  nnaattuurraall  ccooaarrssee  aaggggrreeggaattee,,  cclleeaann  wwaatteerr  aanndd  aaddmmiixxttuurree,,  iiff  

ssppeecciiffiiccaallllyy  ccaalllleedd  ffoorr  oonn  ddrraawwiinnggss  oorr  ssppeecciiffiiccaattiioonnss..  

CCEEMMEENNTT  

TThhee  uussee  ooff  bbuullkk  cceemmeenntt  wwiillll  bbee  ppeerrmmiitttteedd  oonnllyy  wwiitthh  tthhee  aapppprroovvaall  ooff  EEnnggiinneeeerr..  CChhaannggiinngg  ooff  bbrraannddss  

oorr  ttyyppee  ooff  cceemmeenntt  wwiitthhiinn  tthhee  ssaammee  ssttrruuccttuurraall  wwiillll  nnoott  bbee  ppeerrmmiitttteedd..  

CCoonnttrraaccttoorr  wwiillll  hhaavvee  ttoo  mmaakkee  hhiiss  oowwnn  aarrrraannggeemmeenntt  ffoorr  tthhee  ssttoorraaggee  ooff  aaddeeqquuaattee  qquuaannttiittyy  ooff  cceemmeenntt..  

IIff  ssuupppplliieess  aarree  aarrrraannggeedd  bbyy  oowwnneerr,,  cceemmeenntt  wwiillll  bbee  iissssuueedd  iinn  qquuaannttiittiieess  ttoo  ccoovveerr  wwoorrkk  rreeqquuiirreemmeennttss  

ooff  oonnee  mmoonntthh  oorr  lleessss..  AAss  ddeeeemmeedd  ffiitt  bbyy  tthhee  eennggiinneeeerr  aanndd  iitt  wwiillll  bbee  tthhee  rreessppoonnssiibbiilliittyy  ooff  CCoonnttrraaccttoorr  

ttoo  eennssuurree  aaddeeqquuaattee  aanndd  pprrooppeerr  ssttoorraaggee..  CCeemmeenntt  bbaaggss  sshhaallll  bbee  ssttoorreedd  iinn  aa  ddrryy  eenncclloosseedd  sshheedd  

((ssttoorraaggee  uunnddeerr  ttaarrppaauulliinn  wwiillll  nnoott  bbee  ppeerrmmiitttteedd)),,  wweellll  aawwaayy  ffrroomm  tthhee  oouutteerr  wwaallllss  aanndd  iinnssuullaatteedd  ffrroomm  

tthhee  fflloooorr  ttoo  aavvooiidd  ccoonnttaacctt  wwiitthh  mmooiissttuurree  ffrroomm  ggrroouunndd  aanndd  ssoo  aarrrraannggeedd  aass  ttoo  pprroovviiddee  rreeaaddyy  aacccceessss..  

DDaammaaggeedd  oorr  rreeccllaaiimmeedd  oorr  ppaarrttyy  sseett  cceemmeenntt  wwiillll  nnoott  bbee  ppeerrmmiitttteedd  ttoo  bbee  uusseedd  aanndd  sshhaallll  bbee  rreemmoovveedd  

ffrroomm  tthhee  ssiittee..  NNoott  mmoorree  tthhaann  1122  bbaaggss  sshhaallll  bbee  ssttaacckkeedd  iinn  aannyy  ttiieerr..  TThhee  ssttoorraaggee  aarrrraannggeemmeenntt  sshhaallll  

bbee  aapppprroovveedd  bbyy  eennggiinneeeerr..  CCoonnssiiggnnmmeenntt  ooff  cceemmeenntt  sshhaallll  bbee  ssttoorreedd  aass  rreecceeiivveedd  aanndd  sshhaallll  bbee  

ccoonnssuummeedd  iinn  tthhee  oorrddeerr  ooff  tthheeiirr  rreecceeiipptt  aatt  ssiittee..  
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CCeemmeenntt  hheelldd  iinn  ssttoorraaggee  ffoorr  aa  ppeerriioodd  ooff  NNiinneettyy  ((9900))  ddaayyss  oorr  lloonnggeerr  sshhaallll  bbee  tteesstteedd..  SShhoouulldd  aatt  aannyy  

ttiimmee  EEnnggiinneeeerr  hhaavvee  rreeaassoonnss  ttoo  ccoonnssiiddeerr  tthhaatt  aannyy  cceemmeenntt  iiss  ddeeffeeccttiivvee,,  tthheenn  iirrrreessppeeccttiivvee  ooff  iittss  

oorriiggiinn,,  ddaattee  ooff  mmaannuuffaaccttuurree  aanndd//  oorr  mmaannuuffaaccttuurreerr‟‟ss  tteesstt  cceerrttiiffiiccaattee,,  ssuucchh  cceemmeenntt  sshhaallll  bbee  tteesstteedd  

iimmmmeeddiiaatteellyy  aatt  CCoonnttrraaccttoorr‟‟ss  ccoosstt  aatt  aa  nnaattiioonnaall  TTeesstt  ssuucchh  tteessttss  aarree  ffoouunndd  ssaattiissffaaccttoorryy,,  iitt  sshhaallll  nnoott  bbee  

uusseedd  iinn  aannyy  wwoorrkk..  CCoonnttrraaccttoorr  sshhaallll  nnoott  bbee  eennttiittlleedd  ttoo  aannyy  ccllaaiimm  ooff  aannyy  nnaattuurree  oonn  tthhiiss  aaccccoouunntt..  

 

Volumetric Mix Concrete 

 

Where concrete is specified in volumetric proportions such as 1:4:8, 1:3:6, 1:2:4, 1:11/2:3, 1:1:2 

etc., in the schedule of items, coarse and fine aggregates shall be measured by volume and cement 

by weight. The water cement ratio shall be within 0.45 to 0.70 depending upon the workability 

 

CCOONNSSIISSTTEENNCCYY::  

TThhee  ccoonnssiisstteennccyy  ooff  tthhee  CCoonnccrreettee  sshhaallll  bbee  ssuucchh  tthhaatt  iitt  fflloowwss  sslluuggggiisshh  iinnttoo  tthhee  ffoorrmmss  aanndd  aarroouunndd  tthhee  

rreeiinnffoorrcceemmeenntt  wwiitthhoouutt  aannyy  sseeggrreeggaattiioonn  ccooaarrssee  aaggggrreeggaattee  ffrroomm  mmoorrttaarr..  TThhee  sslluummpp  tteessttss  aarree  

mmaannddaattoorryy  aanndd  sshhaallll  bbee  ccaarrrriieedd  oouutt  aatt  rreegguullaarr  iinntteerrvvaallss  ssoo  tthhaatt  tthhee  ccoonnssiisstteennccyy  ccoonnccrreettee  ccaann  bbee  

mmoonniittoorreedd..  

 

Workability 

 

The workability of fresh concrete shall be such that the concrete is just suitable for the conditions 

of handling & placing so that after compaction if becomes completely consistent and 

homogeneously surrounds all the reinforcement and completely fills the formwork. 

 

The workability of fresh concrete at the place of batching/mixing shall be measured by 

compacting factor test and at the place of disposition by means of slump test. During the 

finalization of Trial Mixes, the relationship between compacting factor and slump test shall be 

established for each grade of concrete as well as for various levels of workability.Normally, in the 

condition of low water cement ratio as well as for medium/high workability, the workability shall 

be achieved by increasing the cement content. 

 

In cases where the cement content is to be limited to reduce the heat of hydration, and the 

water/cement ratio is also to be kept low to reduce the permeability or due to other requirements 

the desired workability may be achieved with use of limited doses of platiciser or air entraining 

agent. In such cases the method of mixing and dosage of the plasticiser/air entraining agent shall 

be according to the manufacturer's specification and with the approval of the Engineer. 

 

Durability 

 

The durability of concrete, depending on the exposure condition, is to be taken into account while 

designing the mix. For given aggregates, the cement content should be sufficient to make 

sufficiently low water cement ratio and Appendix A of IS: 456 shall be taken as guideline for 

durability considerations  
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Mixing & Transportation of concrete 

 

Mixing of Concrete 

 

Machine mixing 

 

Concrete shall always be mixed in mechanical mixer. Water shall not, normally, be charged into 

the drum of the mixer until all other ingredients are already in the drum and mixed for atleast one 

minute. Mixing shall be continued until there is uniform distribution of materials and the mass is 

uniform in colour and consistency. The mixing time from the time of adding water shall in 

accordance with IS: 1791 but in no case less than 2 minutes or atleast 40 revolutions. 

 Hand mixing 

 

When hand mixing is permitted by the Engineer it shall be carried out on a water tight platform 

and care shall be taken to ensure that mixing is continued until the mass is uniform in colour and 

consistency. In case of hand mixing 10% extra cement shall be added to each batch at no extra 

cost to the Owner. 

 

Transportation of concrete 

 

 Concrete shall be transported from the place of mixing to the place of placing concrete as rapidly 

as practicable by means which will prevent the segregation or loss of any of the ingredients and 

maintain the required workability. No water shall be mixed with the concrete after it has left the 

mixer. 

Where concrete is transported over long distances, the Contractor shall provide suitable means by 

which different grades of concrete are readily indentifiable at the place of final deposit.  

 

Placing and Compaction of Concrete 

 

The concrete shall be placed and compacted before setting commences and should not be 

subsequently disturbed. No water shall be mixed with the concrete after it has left the mixer. 

Method of placing should be such as to preclude segregation. Approved mechanical vibrator shall 

be used for compacting concrete, and concrete shall not be non-vibrated or under vibrated. No 

concrete shall be placed until the place of deposit has been thoroughly inspected and approved by 

the Engineer. all inserts and embedments properly secured in position and checked and forms 

properly oiled. No concrete shall be placed in the absence of the Engineer. 

 

Concrete shall be placed on clean bed having the designed level. The bed shall be cleaned of all 

debris and other objectionable materials. Seepage water, if any, shall be controlled or diverted. 
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Concreting shall not be carried on during rains unless all precautions have been taken by the 

Contractor and necessary permission has been given by the Engineer. Suitable measures shall be 

taken to control the temperature of concrete. 

Where plums are permitted is massive concrete, they shall be washed and carefully placed. No 

stone shall be closer than 30 cm to an exposed face, nor nearer than 15 cm to an adjacent stone. 

Concrete shall not be dropped from a height of more than 2m except through a chute,the design 

and type of which shall be subject to approval of the Engineer. 

The concrete shall be placed, spread and compacted by approved mechanical vibrator.Vibrators 

shall not be used for pushing concrete to adjoining areas. 

For members involving vertical placing of concrete (e.g. columns, walls etc.,), each lift shall be 

deposited in horizontal layer extending for the full width between shuttering and of such depth 

that each layer can be easily and effectively vibrated and incorporated with the layer below by 

means of compaction being employed 

For members involving horizontal placing of concrete (e.g. slabs, beams etc.,) theconcrete shall 

be placed along the line of starting point in such quantities as will allow members to be cast to 

their full depth along the full width between side shuttering and then gradually brought towards 

the finishing point along its entire front parallel to the starting line. Vibration and surface finish 

shall follow behind the placement as closely as possible. 

Utmost care shall be taken to avoid the displacement of reinforcements/embedded parts or 

movement of formwork or damage to faces of the form work or transmission of any harmful 

vibration/shocks to the concrete which has not yet hardened sufficiently. 

All members shall be concreted at such a rate that no cold joint is formed and fresh concrete is 

placed always against green concrete which is still plastic and workable. 

Should any unforeseen occurrence result in a stoppage of concreting for one hour or such other 

time as might allow the concrete, already placed, to begin to set before the next batches can be 

placed, the Contractor shall make at his own cost, suitable tongue,and groove construction joint, 

as approved by the Engineer. Any additional reinforcement required as directed by the Engineer 

shall also be provided by the Contractor at his own cost. Before placement of new batches of 

concrete over that construction joint, the surface preparation according to this specification 

stipulated earlier, shall be done by the Contractor. 

The concrete shall be worked well up against whatever surface it adjoins and compacted to such a 

degree that it reaches its maximum density as a homogeneous mass, free from air and water holes 

and penetrates to all corners of moulds and shuttering and completely surrounds the 

reinforcement. All measures shall be taken to make the shape, size, and location of the finished 

concrete including its embedments, holes, openings etc., well within the accepted tolerance limit  

 

Finishes to Exposed Surfaces of Concrete 

 

The Contractor is to include his quoted rate for concrete, the provision of normal finishes in both 

formed & unformed surfaces as and where required by the Engineer without any extra cost to the 

owner. Some common finishes are indicated below 

 

Surface which do not require plastering 

Surface in contact with casings shall be brought to a fair and even surface by working the 

concrete smooth against casings with a steel trowel while it is being deposited and also by 



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  8899  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

8899  

working over the surface with a trowel immediately after the removal of the casings or centerings, 

removing any irregularities and stopping air holes, etc. Use of mortar plaster is not permissible 

for correcting levels, removing unevenness etc. However, if, in the opinion of the Engineer, such 

plastering is unavoidable then the thickness of plaster shall in no case exceeds 5 mm and the 

plastering shall be in cement mortar.(1:3). 

 

Faces of foundations which will be back filled 

 

Neither the smoothness of the surface not the positions of the joints in the form work are 

important. Small blemishes caused by entrapped air are permitted. No special surface finish is 

required. 

 

Exposed surfaces which need plastering  

 

Surfaces of beams/columns flushing with the block work or other structures where is intended to 

plaster, shall be hacked adequately as soon as the shuttering is stripped off so that proper bond 

with the plaster can develop. 

 

Surface for non-integral finish 

 

Where a non-integral finish such as floor finish is specified or required, the surface of the 

concrete shall be struck off at the specified levels shall be finished and finished rough. 

 

For monolithic finish 

 

Where no more finishing course is to be applied as in the case of basement floor, industrial 

flooring or the screed concrete flooring etc, the concrete shall be completed and struck off at the 

specified levels and slopes with a screed, board and then floated with a wooden float. Steel 

trowelling is then started after the concrete has hardened enough to prevent the excess of fines 

and water to rise to the surface but not hard enough to prevent proper finishing. Trowelling shall 

be such that the surface is flat,smooth and neatly finished. 

 

Cold weather concreting 

 

When conditions are such that the ambient temperature may be expected to be 4.5 C degree or 

below during the placing and curing period, the work shall conform to IS: 7861 (Part-II). 

 

Hot weather concreting 

 

When concreting in very hot weather the Contractor shall take all precautions as stipulated in IS: 

7861 (Part-I) and stagger the work to cooler parts of the day to ensure that the temperature of wet 

concrete used, specially in massive structure, does not exceed 38 degree 'C'.Positive temperature 

control by methods like pre-cooling, post cooling or cooling of 

concrete by circulating cold water through small embedded pipe lines inside concrete, if required, 

shall be specified and shall be undertaken. 
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Curing of Concrete 

 

 General 

 

The purpose of curing is either to provide sufficient water at optimum temperature or to prevent 

loss of moisture from the concrete itself so that the cement inside the concrete is sufficiently 

hydrated which of course in slow and prolonged process. As soon as the concrete has hardened 

sufficiently the curing shall be started 

 

Any one of the following may be used for curing as approved by the Engineer. 

 

(a) Curing by direct water. 

(b) Curing by covering the concrete with absorbent material and kept damp. 

(c) Covering the concrete with an impervious sheet. 

(d) Curing by providing protective membrane. 

 

 Curing by direct water 

 

This is done either by ponding or spraying water. 

 

(a) Ponding 

Ponding is widely used for curing slab and pavements. Earth bunds are formed over the slabs and 

water is pumped or poured into them and the same is replenished at interval to make up for the 

loss of evaporation. As this type of curing is one of the best methods, 10 days of curing after final 

setting is sufficient. 

(b) By spraying water 

Curing is done by spraying water by suitable means at approved time intervals.While spraying it 

shall be ensured that the complete area is covered. In order to avoid cracking, cold water shall not 

be applied to massive members immediately after striking the form work, while the concrete is 

still warm. Alternate wetting and over drying shall be avoided. Curing by spraying water shall be 

continued at least for 18 days. 

Curing of concrete with absorbent material kept damp 

The entire concrete surface is covered either with hessian, burlap, sawdust, sand,canvas or similar 

material and kept wet continuously for atleast 12 days after finalsetting. 

Curing by covering concrete surface with an impervious sheet 

This is achieved by covering the entire concrete surface with water proof paper or plastic sheets 

specially manufactured for this purpose. The waterproof papers are stuck together by adhesive 

compound and the plastic sheets can be welded at site. Such type of covering shall be kept at least 

for 24 days after the final setting. It is preferable to have sheet as white in appearance since the 

white colour will reflect hot sunrays and keep the concrete temperature at reasonable level. 
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Ready mix Conctrete(RMC) 
 

The following parameters shall be adopted for mix design in moderate exposure. 

 

1. Nominal Maximum size of aggregate : 20mm angular as Per HPCL specification 

2. Degree Of quality control : Good 

3. Type of Exposure :Moderate 

4. Maximum water cement/ratio : 0.50 

5. Type of cement to be used :  OPC 53 grade  

6. Sand :  Coarse Sand as per HPCL specification 

7 Use Of Fly Ash in RMC : Strictly not permitted. 

    

The rate for the item of Ready Mixed Concrete shall be inclusive of all the ingredients including 

admixtures if required, labour, machine Transportation&Placeement( T&P) etc ( incl. shuttering ) 

required for design mix concrete of required strength and workability. 

The rate quoted by the vendor shall be net & nothing extra shall be payable in account of change 

in quantities of concrete ingredients like cement and aggregates and admixtures etc. in the 

approved mix design. 

The contractor shall engage Ready Mix Concrete (RMC) producing plants (Distance of plant 

from site to be approved by Engineer in Charge) supplying Concrete to supply RMC for the 

work. The RMC plant proposed to be engaged by the contractor shall fulfil the following 

requirements. 

i) It shall be fully computerised. 

II) It should have supplied RMC for Govt. projects of similar magnitude. 

iii) It should have facility for providing printed advice showing ingredients of concrete carried by 

each mixer. 

 

The Engineer reserves the right to exercise over the:- 

i) Ingredients, water and admixtures purchased, stored and to be used in the concrete including 

conducting of tests for checking quality of materials recordings of test results and declaring the 

material fit or unfit for use in production of mix. 

ii) Calibration check of the RMC. 

iii) Weight and quality check on the ingredient, water and admixture added for batch mixing. 

iv) Time of mixing of concrete. 

v) Testing of fresh concrete, recordings of results and declaring the mix fit or unfit for use. This 

will include continuous control on the workability during production and taking corrective 

action.For exercising such control, the Engineer shall periodically depute his authorized 

representative at the RMC plant. It shall be the responsibility of the contractor to ensure that the 

necessary equipment manpower & facilities are made available to Engineer and/or his authorized 

representative at RMC plant 

Ingredients, admixtures & water declared unfit for use in production of mix shall not be used. A 

batch mix found unfit for use shall not be loaded into the truck for transportation. 

All required relevant records of RMC shall be made available to the Engineer or his authorized 

representative. Engineer shall, as required, specify guidelines & additional procedures for quality 
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control & other parameters in respect of materials, production and transportation of concrete mix 

which shall be binding on the contractor & the RMC plant. 

53 grade OPC of approved brand/make/source approved by Engineer shall only be used for 

production of concrete. 

It shall be the responsibility of the Contractor to ensure that the RMC producer provides all 

necessary testing equipment and takes all necessary measures to ensure Quality control of ready - 

mixed concrete. In general the required measures shall be:- 

i) CONTROL OF PURCHASED MATERIAL QUALITY 

RMC producer shall ensure that the materials purchased and used in the production of concrete 

conform to the stipulation of the relevant agreed standards with the material Supplier and the 

requirement of the product mix design and quality control producer‟s. This shall be accomplished 

by visual checks, sampling and testing, certification from materials suppliers and information 

/data from material supplier. Necessary equipment for the testing of all material shall be provided 

and maintained in calibration condition at the plant by the RMC producer. 

ii) CONTROL OF MATERIAL STORAGE 

Adequate and effective storage arrangement shall be provided by RMC producer at RMC plant 

for prevention of contamination, reliable transfer and feed system, drainage of 

aggregates,prevention of freeing or excessive solar heating of Aggregate etc, 

iii) RECORD OF MIX DESIGN AND MIX DESIGN MODIFICATION 

RMC producer shall ensure that record of mix design and mix design modification is available in 

his computer at RMC plant for inspection of Engineer or his representative at any time. 

iv) COMPUTER PRINT OUTS OF EACH TRUCK LOAD 

Each truckload / transit mixer dispatched to site shall carry computer printout of the ingredients 

of the concrete it is carrying. The printout shall be produced to Engineer or his representative at 

site before RMC issued in work. 

v) TRANSFER AND WEIGHING EOUIPMENT RMC 

Producer shall ensure that a documented calibration is in place. On demand,Proper calibration 

records shall be made available indicating date of next calibration due, corrective action taken etc. 

RMC producer shall ensure additional calibration checks whenever required by the Engineer in 

writing to contractor. RMC producer shall also maintain a daily production record including 

details of mixes supplied. Record shall be maintained of what materials were used for that day‟s 

production including water and admixtures.The accuracy of measuring equipment shall be within 

+2% of quantity of cement +/- 3% of quantity of aggregate, admixture and water being measured. 

vi) MAINTENANCE OF PLANT, TRUCK MIXERS AND PUMPS 

Plant, Truck Mixers and Pumps should be well maintained so that it does not hamper any 

operation of production, transportation and placement. 

vii) PRODUCTION OF CONCRETE 

The following precautions shall be taken during the production of RMC at the plant 

i) Weighing ( correct reading of batch data and accurate weighing) :- For each load, 

written,printed or graphical records shall be made of the weights of the materials batched, the 

estimated slump, the total amount of water added to load the delivery tickets number for that load 

and the time of loading the concrete into the truck. 

ii) Visual observation of concrete during production and delivery or during sampling and testing 

of fresh concrete assessment of uniformity, cohesion, workability adjustment to water content. 

The workability of the concrete shall be controlled on a continuous basis during production. The 
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batch mix found unfit shall not be loaded into the truck for transportation. Necessary corrective 

action shall be taken in the production of mix as required for further batches. 

iii) Use of adequate equipment at the plant to measure surface moisture content of 

aggregates,particularly fine aggregates or the workability of the concrete, cube tests etc. shall also 

be ensured. 

iv) Making corresponding adjustment at the plant automatically or manually to batched quantities 

to allow for observed, measured or reported changes in materials or concrete qualities. 

v) Sampling of concrete, testing monitoring of results. 

vi) Diagnosis and correction of faults identified from observations /complaints. 

 

The RMC plant produced concrete shall be accepted by Engineer at site after receipt of the same 

after fulfilling all the requirements of mix mentioned in the tender documents.The rate for the 

Item of design mix cement concrete shall be inclusive of all the ingredients including admixtures 

if required, labour, machinery T&P etc. required for a design mix concrete of required strength 

and workability. The rate quoted by the agency shall be net & nothing extra shall be payable on 

account of change in quantities of concrete, ingredients like cement and aggregates and 

admixtures etc. as per the approved mix design. 

Ready mix concrete shall be arranged in quantity as required at site of work. The ready mix 

concrete shall be supplied as per the pre-agreed schedule approved by Engineer. 

 Frequency of sampling and standards of acceptance shall be as per HPCL specific ations. 

i) No addition of water or other ingredients shall be permitted in the RMC at site or during transit. 

ii) The RMC shall be placed by pump of suitable capacity end the contractor shall arrange 

sufficient length of pipe at site to place the RMC in the minimum required time. The contractor 

shall co-ordinate with RMC supplier and pumps hirer to have effective concrete placement. 

iii) Pre-paid delivery tickets shall be produced with each truck load of RMC. 

iv) The representative of RMC supplier shall attend the site meeting as and when decided by the 

Engineer 

iv) The contractor shall assess the quantity of RMC requirement at site well in advance and order 

accordingly to the RMC supplier. In case excess RMC is received at site, HPCL shall not be 

under any obligation to get extra quantities utilized and no payment for such RMC shall be made. 

V) The contractor shall have to employ labour in shifts to ensure continuous casting of raft and 

other RCC members. No extra payment on this account shall be made. .  

  IINNSSPPEECCTTIIOONN  AANNDD  RREECCTTIIFFIICCAATTIIOONN  OOFF  DDEEFFEECCTTSS  ::  

IImmmmeeddiiaatteellyy  oonn  rreemmoovvaall  ooff  ffoorrmmss,,  tthhee  RRCCCC  wwoorrkkss  sshhaallll  bbee  eexxaammiinneedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  

//AArrcchhiitteeccttss  bbeeffoorree  aannyy  ddeeffeeccttss  aarree  mmaaddee  ggoooodd..  

TThhee  wwoorrkk  tthhaatt  hhaass  ssaaggggeedd  oorr  ccoonnttaaiinnss  hhoonneeyy  ccoommbbiinngg  ttoo  aann  eexxtteenntt  ddeettrriimmeennttaall  ttoo  tthhee  ssttrruuccttuurraall  

ssaaffeettyy  oorr  aarrcchhiitteeccttuurraall  ccoonncceepptt  sshhaallll  bbee  rreejjeecctteedd..  

SSuurrffaaccee  ddeeffeeccttss  oonn  aa  mmiinnoorr  nnaattuurree  mmaayy  bbee  aacccceepptteedd  aanndd  tthhee  ssaammee  sshhaallll  bbee  rreeccttiiffiieedd  aass  ffoolllloowwss::  

aa..  BBuullggeess  dduuee  ttoo  mmoovveemmeenntt  ooff  ffoorrmmss,,  rriiddggeess  aatt  ffoorrmmss,,  rriiddggeess  aatt  ffoorrmm  jjooiinnttss  sshhaallll  bbee  ccaarreeffuullllyy  cchhiippppeedd  

aanndd  tthheenn  rruubbbbeedd  wwiitthh  aa  ggrriinnddiinngg  ssttoonnee..  
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bb..  HHoonneeyyccoommbbeedd  aanndd  ootthheerr  ddeeffeeccttiivvee  aarreeaass  mmuusstt  bbee  cchhiippppeedd  oouutt,,  tthhee  eeddggeess  bbeeiinngg  oouutt  aass  ssttrraaiigghhtt  aass  

ppoossssiibbllee  aanndd  ppeerrppeennddiiccuullaarr  ttoo  tthhee  ssuurrffaaccee..  SShhaallllooww  ppaattcchheess  aarree  ffiirrsstt  ttrreeaatteedd  wwiitthh  aa  ccooaatt  ooff  tthhiinn  

ggrroouutt  ((11  cceemmeenntt  ::11  ssaanndd))  aanndd  tthheenn  ffiilllleedd  wwiitthh  mmoorrttaarr  ssiimmiillaarr  ttoo  tthhaatt  uusseedd  iinn  ccoonnccrreettee..  LLaarrggee  aanndd  

ddeeeepp  ppaattcchheess  sshhaallll  bbee  ffiilllleedd  uupp  wwiitthh  ccoonnccrreettee  hheelldd  iinn  ppllaaccee  bbyy  ffoorrmmss  aanndd  sshhaallll  bbee  rreeiinnffoorrcceedd..  

cc..  HHoolleess  lleefftt  bbyy  bboollttss  sshhaallll  bbee  ffiilllleedd  ccaarreeffuullllyy  wwiitthh  mmoorrttaarr..  HHoolleess  eexxtteennddiinngg  rriigghhtt  tthhrroouugghh  tthhee  

ccoonnccrreettee  sshhaallll  bbee  ffiilllleedd  wwiitthh  mmoorrttaarr  aa  pprreessssuurree  gguunn..  

dd..  TThhee  ssaammee  aammoouunntt  ooff  ccaarree  tthhee  mmaatteerriiaall  iinn  ppaattcchheess  sshhoouulldd  bbee  ttaakkeenn  aass  wwiitthh  tthhee  wwhhoollee  ssttrruuccttuurree..  

  PPOOSSTT  TTRREEAATTMMEENNTT  OOFF  SSUURRFFAACCEE  ::    

TThhee  ssuurrffaaccee  wwhhiicchh  hhaass  ttoo  rreecceeiivvee  ppllaasstteerr  oorr  wwhheerree  iitt  hhaass  ttoo  bbee  jjooiinneedd  wwiitthh  bbrriicckk  mmaassoonnrryy  wwaallllss  

sshhaallll  bbee  pprrooppeerrllyy  rroouugghheenneedd  iimmmmeeddiiaatteellyy  aafftteerr  tthhee  sshhuutttteerriinngg  iiss  rreemmoovveedd..  

    

Testing of Concrete 

General 

The Contractor shall carryout, entirely at his own cost, all sampling and testing in accordance 

with the relevant I.S. standards and as supplemented herein. The Contractor shall get all tests 

done in approved Laboratory and submit to the Engineer, the test result in triplicate within 3 days 

after completion of the test. 

  

Strength test of concrete 

 

 While placing concrete, the Contractor shall make 6 nos. of 15 cm test cubes from particular 

batches of concrete as desired by the Engineer. The frequency of taking test cubes shall be either 

according to clause 14.2 of IS: 456 or as directed by the Engineer. 

The cubes shall be prepared, cured and tested according to IS: 516. Out of 6 nos. of test cubes 3 

shall be tested for compressive strength at 7 days after casting and the remaining 3 at 28 days 

after casting. 

A register shall be maintained at site by the Contractor with the following details entered and 

signed by both the Contractor and the Engineer. That register shall be considered as the property 

of the Owner. 

 

(a) Reference to the specific structural member 

(b) Mark on cubes 

(c) The grade of concrete 

(d) The mix of concrete 

(e) Date and time of casting 

(f) Crushing strength at 7 days 

(g) Crushing strength at 28 days 

(h) Any other information directed by the Engineer. 

AACCCCEEPPTTAANNCCEE  CCRRIITTEERRIIAA  OOFF  CCOONNCCRREETTEE  WWOORRKK  ::    
The acceptance criteria of concrete on strength requirement shall be in accordance with the 

stipulations under clause 15 of IS: 456.  
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MMiinniimmuumm  ooff  ssiixx  ssaammpplleess  ccuubbeess  sshhaallll  bbee  ttaakkeenn  ffoorr  aallll  ccoonnccrreettiinngg  wwoorrkk  ((ppeerriiooddiicciittyy  aass  ssppeecciiffiieedd  iinn  

99..66  ooff  sseeccttiioonn  IIIIII))  aanndd  tthhrreeee  ccuubbeess  sshhaallll  bbee  tteesstteedd  aafftteerr  77  ddaayyss  ccuurriinngg  aanndd  bbaallaannccee  aafftteerr  2288  ddaayyss  

ccuurriinngg..  

77    DDAAYYSS  TTEESSTT::  

TThhee  aavveerraaggee  ssttrreennggtthh  ooff  tthhee  tthhrreeee  ssppeecciimmeennss  sshhaallll  bbee  aacccceepptteedd  aass  tthhee  ccoommpprreessssiivvee  ssttrreennggtthh  ooff  tthhee  

ccoonnccrreettee  pprroovviiddeedd  tthhaatt  tthhee  ddiiffffeerreennccee  bbeettwweeeenn  mmaaxxiimmuumm  aanndd  mmiinniimmuumm  ssttrreennggtthh  ooff  tthhee  tthhrreeee  ccuubbeess  

ddooeess  nnoott  eexxcceeeedd  1155%%  ooff  aavveerraaggee  ssttrreennggtthh  

IInn  ccaassee  tthhee  77  ddaayyss  ssttrreennggtthh  iiss  nnoott  ssaattiissffaaccttoorryy  aallll  ffuurrtthheerr  wwoorrkk  ssttrruuccttuurraallllyy  iinntteerrlliinnkkeedd  wwiitthh  tthhee  

ccoonnccrreettee  rreepprreesseenntteedd  bbyy  tthhee  ssaammpplleess  sshhaallll  bbee  ssttooppppeedd  ttiillll  tthhee  rreemmaaiinniinngg  tthhrreeee  ccuubbeess  aarree  tteesstteedd  ffoorr  

2233  ddaayyss  ssttrreennggtthh  aanndd  aarree  ffoouunndd  ssaattiissffaaccttoorryy..  

2288    DDaayyss  TTeesstt  ::      

TThhee  tteessttss  sshhoouulldd  ggeenneerraallllyy  bbee  ccaarrrriieedd  oouutt  oonn  2288
tthh
  ddaayy,,  bbuutt  iinn  nnoo  ccaassee,,  sshhoouulldd  bbee  ddeellaayyeedd  bbeeyyoonndd  3355  

ddaayyss..  TThhee  ssttrreennggtthh  ooff  tthhee  ccuubbeess  sshhaallll  bbee  aass  ssppeecciiffiieedd  iinn  ttaabbllee  aabboovvee  iiff  tthheeyy  aarree  tteesstteedd  oonn  tthhee  2288
tthh

  

ddaayy..  IInn  ccaassee,,  tthhee  ccuubbeess  aarree  tteesstteedd  aafftteerr  2288  ddaayyss,,  tthhee  mmiinniimmuumm  aacccceeppttaabbllee  ccoommpprreessssiivvee  ssttrreennggtthh  

sshhaallll  bbee  iinnccrreeaasseedd  bbyy  11..55  kkgg  //ccmm22  ffoorr  eeaacchh  ddaayy  bbeeyyoonndd  2288  ddaayy..  

TThhee  aacccceeppttaannccee  ccrriitteerriiaa  ooff  2288  ddaayyss  tteesstt  sshhaallll  bbee  aass  ffoolllloowwss::  

aa))  iiff  tthhee  aavveerraaggee  ccoommpprreessssiivvee  ssttrreennggtthh  ooff  tthhrreeee  ccuubbeess  iiss  mmoorree  oorr  eeqquuaall  ttoo  tthhee  ccoommpp..  ssttrreennggtthh  sshhoowwnn  

iinn  ttaabbllee  aabboovvee,,  tthhee  ccoonnccrreettee  sshhaallll  bbee  aacccceepptteedd  aatt  ffuullll  rraatteess..  

bb))  IIff  tthhee  aavveerraaggee  ccoommpp..  ssttrreennggtthh  ooff  tthhee  tthhrreeee  ccuubbeess  iiss  lleessss  tthhaann  ssppeecciiffiieedd  bbuutt  nnoott  lleessss  tthhaann  7755%%  ooff  tthhee  

ssppeecciiffiieedd  ssttrreennggtthh,,  tthhee  ccoonnccrreettee  sshhaallll  bbee  aacccceepptteedd  aatt  rreedduucceedd  rraatteess  aatt  tthhee  ddiissccrreettiioonn  ooff  EEIICC..  TThhee  

rreedduucceedd  rraattee  sshhaallll  bbee  ccaallccuullaatteedd  oonn  pprrooppoorrttiioonnaattee  bbaassiiss,,  ii..ee..  ffoorr  eevveerryy  ppeerrcceenntt  ddeeccrreeaassee  iinn  tthhee  

ssppeecciiffiieedd  ssttrreennggtthh  tthhee  rraattee  sshhaallll  bbee  rreedduucceedd  bbyy  tthhee  ssaammee  ppeerrcceennttaaggee..  

cc))  IIff  tthhee  aavveerraaggee  ccoommpprreessssiivvee  ssttrreennggtthh  ooff  tthhee  tthhrreeee  ccuubbeess  iiss  lleessss  tthhaann  7755%%  ooff  tthhee  ssppeecciiffiieedd  ssttrreennggtthh,,  

eettcc  sshhaallll  eeiitthheerr  rreejjeecctt  tthhee  ddeeffeeccttiivvee  ppoorrttiioonn  oorr  ggeett  iitt  ddiissmmaannttlleedd  aalloonngg  wwiitthh  tthhee  ssttrruuccttuurraallllyy  

ccoonnnneecctteedd  wwoorrkk  aass  ccoonnssiiddeerreedd  nneecceessssaarryy  aatt  tthhee  rriisskk  aanndd  ccoosstt  ooff  tthhee  CCoonnttrraaccttoorr  ..  EEIICC  mmaayy  aallssoo  

ddeessiirree  ttoo  ccaarrrryy  oouutt  aaddddiittiioonnaall  tteessttss  oonn  tthhee  ddeeffeeccttiivvee  wwoorrkk  aanndd  iiff  oonn  tthhee  bbaassiiss  ooff  tthheessee  aaddddiittiioonnaall  

tteessttss,,  EEIICC  iiss  ssaattiissffiieedd  aabboouutt  tthhee  ssttrruuccttuurraall  aaddeeqquuaaccyy  ooff  tthhee  ccoonnccrreettee  tthhee  ccoonnccrreettee  wwoorrkk  mmaayy  bbee  

aacccceepptteedd  aatt  tthhee  rreedduucceedd  rraattee  aass  ssppeecciiffiieedd  iinn  bb))aabboovvee  eexxcceepptt,,  ffoorr  tthhee  rreedduucceedd  ssttrreennggtthh  bbeellooww  7755%%  

ffoorr  wwhhiicchh  tthhee  rreedduuccttiioonn  sshhaallll  bbee  11..55  ttiimmeess  ffoorr  eevveerryy  ppeerrcceenntt  ddeeccrreeaassee  bbeellooww  7755%%..  

EExxaammppllee::  AAvveerraaggee  ccoommpprreessssiivvee  ssttrreennggtthh  iiss  7700%%  ooff  ssppeecciiffiieedd  ssttrreennggtthh..  TThhee  rraattee  ppaayyaabbllee  sshhaallll  bbee  

7755--11  55((7755--7700))  ==  6677..55%%  ooff  tteennddeerreedd  rraattee..  

  MMEEAASSUURREEMMEENNTT  

                            AAllll  mmeeaassuurreemmeennttss  sshhaallll  bbee  aass  ppeerr  IISS  11220000  
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  PPLLAASSTTEERRIINNGG    

 

General 

 

Plastering shall be done in accordance with provisions of IS: 1661. Mix proportions of mortar for 

plastering and thickness of plaster shall be as given either in the drawing, or as per Schedule of 

Items or as directed by the Engineer. For special plaster work, necessary admixtures shall be 

added to mortar in required proportion as per manufacturer's specifications or as specified herein                              

  

Preparation of surface 

 

The surface to be plastered shall be cleaned of all extraneous matter and rubbish. In masonry the 

joints shall be raked to a minimum depth of 12 mm and cleaned with wire brush. Concrete 

surfaces to be plastered shall be roughened and hacked to form key for plastering. All plastered 

surfaces shall be finished smooth with a wooden float in one plane and all internal angles shall be 

finished slightly rounded. If desired by the Engineer, any unevenness shall be rubbed down by 

carborundum stones. The surface to be plastered shall be wetted evenly before the application of 

plastering. For one coat plastering the plaster shall be laid slightly thicker than the specified 

thickness and the surface then levelled with flat wooden float to the required thickness. For two 

coat plaster work, the first coat (usually half of total thickness) shall be applied as detailed above 

except that the surface shall be left rough and keys formed for the application of second coat. The 

second coat shall be laid on with a wooden float to the specified thickness and shall be applied a 

day or two after the first coat has set, but has not dried up. Cement mortar for plastering work 

shall be used within 30 minutes after adding water to cement and should be kept agitated at 

intervals of 20 minutes. Unless otherwise specified cement punning shall be done over the 

plastered surface by sprinkling neat cement powder evenly on the surface and rubbed smoothly 

with a trowel to give a fine coating, at no extra cost. The plaster shall be kept wet for at least 

seven days and protected from extremes of temperature and weather during this period.The 

arrises of doors and windows shall have richer mortar 1:3 in a width of 75 mm on either side or as 

required at respective location. 

  CCEEMMEENNTT  PPLLAASSTTEERR  ((SSIINNGGLLEE  CCOOAATT))  

AAPPPPLLIICCAATTIIOONN  ::  

PPllaasstteerriinngg  sshhaallll  bbee  ssttaarreedd  ffrroomm  tthhee  ttoopp  aanndd  wwoorrkkeedd  ddoowwnn  ttoowwaarrddss  tthhee  fflloooorr..  AAllll  hhoolleess  sshhaallll  bbee  

pprrooppeerrttyy  ffiilllleedd  iinn  aaddvvaanncceedd  ooff  tthhee  ppllaasstteerriinngg  aass  tthhee  ssccaaffffoollddiinngg  iiss  bbeeiinngg  ttaakkeenn  ddoowwnn..  TToo  eennssuurree  

eevveenn  tthhiicckknneessss  aanndd  aa  ttrruuee  ssuurrffaaccee,,  ppllaasstteerr  ooff  aabboouutt  1155xx1155ccmm  sshhaallll  bbee  ffiirrsstt  aapppplliieedd  hhoorriizzoonnttaall  aanndd  

vveerrttiiccaallllyy,,  aatt  33  mmeetteerrss  iinntteerrvvaallss  oovveerr  tthhee  eennttiirree  ssuurrffaaccee  ttoo  sseerrvvee  aass  ggaauuggeess..  TThhee  ssuurrffaacceess  ooff  tthheessee  

ggaauuggeedd  aarreeaass  sshhaallll  bbee  ttrruullyy  iinn  tthhee  ppllaannee  ooff  tthhee  ffiinniisshheedd  ppllaasstteerr  ssuurrffaaccee..  TThhee  mmoorrttaarr  sshhaallll  tthheenn    bbee  

llaaiidd  oonn  tthhee  wwaallll,,  bbeettwweeeenn  tthhee  ggaauuggeess  wwiitthh  ttrroowweell..  TThhee  mmoorrttaarr  sshhaallll  bbee  aapppplliieedd  iinn  aa  uunniiffoorrmm  

mmaannnneerr  sslliigghhttllyy  mmoorree  tthhaann  tthhee  ssppeecciiffiieedd  tthhiicckknneessss  aanndd  bbrroouugghhtt  ttoo  ttrruuee  ssuurrffaaccee  bbyy  wwoorrkkiinngg  aa  

wwooooddeenn  ssttrraaiigghhtt  eeddggee  rreeaacchhiinngg  aaccrroossss  tthhee  ggaauuggeess  wwiitthh  ssmmaallll  uuppwwaarrdd  aanndd  ssiiddeewwaayyss  mmoovveemmeennttss  aatt  

aa  ttiimmee..    
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AAllll  ccoorrnneerrss,,  aarriisseess,,  aanngglleess  aanndd  jjuunnccttiioonnss  sshhaallll  bbee  ttrruullyy  vveerrttiiccaall  oorr  hhoorriizzoonnttaall  aass  tthhee  ccaassee  mmaayy  bbee  

aanndd  sshhaallll  bbee  ccaarreeffuullllyy  ffiinniisshheedd..  RRoouunnddiinngg  oorr  cchhaammffeerriinngg  ccoorrnneerrss,,  aarriisseess,,  jjuunnccttiioonnss,,  eettcc..  wwhheerree  

rreeqquuiirreedd  sshhaallll  bbee  ddoonnee  wwiitthhoouutt  aannyy  eexxttrraa  ppaayymmeenntt..  SSuucchh  rroouunnddiinngg  oorr  cchhaammffeerriinngg  sshhaallll  bbee  ccaarrrriieedd  

oouutt  wwiitthh  pprrooppeerr  tteemmppllaatteess  ttoo  tthhee  ssiizzeess  rreeqquuiirreedd..  

HHoorriizzoonnttaall  jjooiinnttss  iinn  ppllaasstteerr  sshhaallll  nnoott  ooccccuurr  oonn  ppaarraappeett  ttooppss  aanndd  ccooppiinnggss  aass  tthheessee  iinnvvaarriiaabbllyy  lleeaadd  ttoo  

lleeaakkaaggeess..  GGoooodd  qquuaalliittyy  lliimmee  nneerroooo  sshhaallll  bbee  aapppplliieedd  ttoo  ppllaasstteerreedd  ssuurrffaaccee  wwiitthh  sstteeeell  ttrroowweell  ttoo  aa  

tthhiicckknneessss  sslliigghhttllyy  mmoorree  tthhaann  ssppeecciiffiieedd  aanndd  rruubbbbeedd  ddoowwnn  ttoo  ggiivvee  oovveerraallll  tthhiicckknneessss  ooff  1122mmmm  aanndd  

ppoolliisshheedd  ttoo  aa  ppeerrffeeccttllyy  ssmmooootthh  aanndd  eevveenn  ffiinniisshh  wwoorrkkiinngg  ffrroomm  ttoopp  ttoo  bboottttoomm..  

CCuurriinngg  sshhaallll  bbee  ccoommmmeenncceedd  aass  ssoooonn  aass  tthhee  ppllaasstteerr  hhaass  hhaarrddeenneedd  ssuuffffiicciieennttllyy..  TThhiiss  sshhaallll  bbee  ddoonnee  bbyy  

sspprraayyiinngg  wwaatteerr  aatt  rreegguullaarr  iinntteerrvvaallss..  

CCEEMMEENNTT  PPLLAASSTTEERR  ((TTWWOO  CCOOAATT  WWOORRKK))  

TThhee  ppllaasstteerr  sshhaallll  bbee  aapppplliieedd  iinn  ttwwoo  ccooaattss  aass  ddeettaaiilleedd  bbeellooww::  

AAppppllyy  1122mmmm  tthhiicckk  ccooaatt  ooff  CCMM  11::44  mmiixxeedd  wwiitthh  CCIICCOO  //  AACCCCOO  PPrrooooff,,  wwaatteerr  pprrooooffiinngg  ccoommppoouunndd  

mmiixxeedd  aass  ppeerr  mmaannuuffaaccttuurree‟‟ss  ssppeecciiffiiccaattiioonnss  aass  11
sstt
  ccoosstt  lleeaavviinngg  tthhee  ssuurrffaaccee  rroouugghh..  

WWhheenn  tthhee  ppllaasstteerr  hhaass  bbeeeenn  bbrroouugghhtt  ttoo  ttrruuee  ssuurrffaaccee  wwiitthh  aa  wwooooddeenn  ssttrraaiigghhtt  eeddggee  tthhee  ssuurrffaaccee  sshhaallll  

bbee  lleefftt  rroouugghh  wwiitthh  22mmmm  ddeeeepp  ffuurrrroowwss  sshhaallll  bbee  mmaaddee  wwiitthh  aa  ssccrraattcchhiinngg  ttooooll  ffoorrmm  kkeeyy  ffoorr  tthhee  

ffiinniisshheedd  ccooaatt..  TThhee  ssuurrffaaccee  sshhaallll  bbee  kkeepptt  wweett  ttiillll  tthhee  ffiinniisshhiinngg  ccooaatt  iiss  aapppplliieedd..  

AAppppllyy  22
nndd

  ccooaatt  ooff  88mmmm  tthhiicckk  ooff  CCMM  11::33  aanndd  ffiinniisshhiinngg  tthhee  ssuurrffaaccee  bbyy  rruubbbbiinngg  wwiitthh  ssppoonnggee  ttiillll  

uunniiffoorrmm  tteexxttuurree  iiss  oobbttaaiinneedd..  

TThhee  ffiinniisshhiinngg  ccooaatt  sshhaallll  bbee  aapppplliieedd  aafftteerr  tthhee  uunnddeerrccooaatt  hhaass  ssuuffffiicciieennttllyy  sseett  bbuutt  nnoott  ddrriieedd  aanndd  iinn  aannyy  

ccaassee  wwiitthhiinn  4488  hhoouurrss  ooff  llaayyiinngg  tthhee  ffiirrsstt  ccooaatt..    

WWaatteerr  PPrrooooffiinngg  

AAllll  wwaatteerrpprrooooffiinngg  wwoorrkkss  ttoo  bbee  ccaarrrriieedd  oouutt  iinn  tthhiiss  ssccooppee  ooff  wwoorrkk  sshhaallll  bbee  tthhrroouugghh  tthhee  ffoolllloowwiinngg  

aapppprroovveedd  aaggeenncciieess//  aannyy  ootthheerr  rreeppuutteedd  aapppprroovveedd  llooccaall  aaggeennccyy  ::--  

FFoorr  CCeemmeenntt  BBaasseedd  WWaatteerr  PPrrooooffiinngg  ::  

((ii))  IInnddiiaann  wwaatteerr  PPrrooooffiinngg  CCoommppaannyy..  

((iiii))  LLeeaakk  pprrooooff  ––  WWaatteerrpprrooooffiinngg  CCoorrppoorraattiioonn  ooff  IInnddiiaa..  

  ((iiiiii))  NNiinnaa  IInndduussttrriieess..  

  ((iivv))      HHiinndduussttaann  WWaatteerrpprrooooffiinngg..  

  ((vv))  OOvveerrsseeaass  WWaatteerrpprrooooffiinngg..          
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CCoonnttrraaccttoorr  wwiillll  bbee  rreeqquuiirreedd  ttoo  ssuubbmmiitt  aa  gguuaarraanntteeee  iinn  rreessppeecctt  ooff  ppeerrffoorrmmaannccee  ooff  wwaatteerrpprrooooffiinngg  ffoorr  

1100  yyeeaarrss  oonn  ssttaammpp--ppaappeerr..  IInn  aaddddiittiioonn  ttoo  tthhiiss,,  aann  aammoouunntt  eeqquuaall  ttoo  1100%%  ooff  ccoosstt  ooff  wwaatteerrpprrooooffiinngg  

iitteemmss  sshhaallll  bbee  rreettaaiinneedd  aass  rreettaaiinneedd  aass  rreetteennttiioonn  mmoonneeyy  ffoorr  22  yyeeaarrss  ffrroomm  tthhee  ddaattee  ooff  ccoommpplleettiioonn,,  

wwhhiicchh  sshhaallll  bbee  rreettuurrnneedd  oonnllyy  aafftteerr  ssuucccceessssffuull  ccoommpplleettiioonn  ooff  tthhiiss  ppeerriioodd..  

 

Cement Pointing 

Where shown on drawing, Schedule of Items, or as directed by the Engineer, exposed brick faces 

shall be cement rule pointed. The mortar shall be raked out of the joints to a depth of 12 mm. The 

dust shall be brushed out of the joints and the wall well wetted. Unless otherwise specified the 

pointing shall be made with cement and sand mixed in proportion 1:3 with water proofing 

compound. The joints of the pointed work shall be neatly finished truly vertical and horizontal or 

as directed and the lines shall be kept wet till the cementing material has set and become hard. If 

required, the whole brick face shall be rubbed and polished with fine grade of carborundum 

stones. Particular care shall be taken to see that no brick face or brick edge is damaged during this 

work. 

 

Flush Pointing 

 

The mortar shall be pressed into the joints and shall be finished flush and levelled. The edges 

shall be neatly trimmed with trowel and straight edges. 

 

Ruled Pointing 

 

The joint shall be initially formed as for flush pointing and then, while mortar is still green , a 

groove of required shape and size shall be formed by running a forming tool straight along the 

centre line of the joint till a smooth and hard surface is obtained. The vertical joints shall also be 

finished in similar way. The pointing line shall be uniform in width and truly horizontal in case of 

floors and ceilings.  

CCEEMMEENNTT  PPAAIINNTTIINNGG  

AAllll  oouuttssiiddee  eexxppoosseedd  ssuurrffaaccee  ooff  mmaassoonnaarryy  aanndd  ccoonnccrreettee  sshhaallll  bbee  ppaaiinntteedd  wwiitthh  cceemmeenntt  ppaaiinntt  ooff  

aapppprroovveedd  mmaakkee  aanndd  sshhaaddee..  

TThhee  ssuurrffaaccee  sshhaallll  bbee  tthhoorroouugghhllyy  cclleeaanneedd  &&  wweetttteedd  wwiitthh  wwaatteerr  jjuusstt  bbeeffoorree  tthhee  ppaaiinnttiinngg  ccoommmmeennccee..  

CCeemmeenntt  ppaaiinntt  sshhaallll  bbee  mmiixxeedd  wwiitthh  wwaatteerr  aass  ppeerr  tthhee  SSppeecciiffiiccaattiioonn  ooff  mmaannuuffaaccttuurreerr..  CCeemmeenntt  ppaaiinntt  

wwhhiicchh  ccaann  bbee  uusseedd  wwiitthhiinn  aann  hhoouurr  ooff  iittss  mmiixxiinngg  sshhaallll  bbee  pprreeppaarreedd..  

 

FLOORING, PAVING & FACING 

 

Scope 

Flooring Paving and facing includes flooring, skirting and dado of various types encountered in 

plants, buildings, pavements etc. as described under respective heads 
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General 

 

Flooring, skirting & dado may have to be done in discontinuous strips or areas to suit the needs of 

erection and commissioning of equipment. Flooring shall be done in close co-ordination with 

erection of equipment or other services and shall keep pace with the demands in respect of 

commissioning of individual equipment. No claims for extra shall be tenable for reasons of 

discontinuity of work or delay in having areas available for work. Unless otherwise specifically 

included in the Schedule of Quantities or stated in the description of work, no extra shall be 

payable for works such as forming coves at internal angles, nosing at plinths, steps, window sills 

and stair treads, dishing in bath rooms and toilet and cutting to line and fair finish to top edge of 

skirting and dado. Thickness mentioned shall be the minimum. 

 

Sub-base 

 

Flooring at ground level having sub-base of sand or earth as specified shall be laid in layers of 15 

cm, watered and consolidated by rolling with hand roller or ramming with iron rammer and with 

butt ends of the crow bars. When filling reaches the required level, the surface shall be flooded 

with water for 24 hours, allowed to dry and then rammed and consolidated to avoid any 

settlement later. The thickness of the sub-base shall be as specified either in the drawing or in the 

Schedule of Items. 

 

Subgrade 

 

The surface shall be brought to the desired level before subgrade is laid. 

 

Hard core subgrade 

Where hardcore subgrade is specified, stone/slag boulders/laterite boulders shall be laid closely 

stacked together, the longer edge being laid vertically. All interstices shall be filled with smaller 

particles of the same material or with gravel or red earth. The top surface shall be spread with 

loose moorum sufficient to cover the gap and to achieve uniform top surface. The surface shall 

then be adequately watered and rolled by roller. Hard core shall be laid to form the desired slope 

in the finished floor. 

 

Brick Khoa subgrade 

 

Over burnt bricks shall be used for getting brick khoa as per sizes described in Schedule of Items. 

The khoa shall be laid uniformly and rammed in dry and wet conditions so as to get a uniform 

compact surface. 

 

Concrete subgrade 

 

The concrete subgrade shall be allowed to set for seven days and the flooring shall be laid in the 

next three days.The flooring shall be commenced within 48 hours if the subgrade is of lean 

cement concrete, failing this the surface of the subgrade shall be lightly brushed with steel 

wire,wetted and smeared with a coat of cement slurry @ 2 kg/sqm. to get a good bond 



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  110000  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

110000  

between subgrade and flooring. The subgrade shall be provided with slope as specified. 

 

Brick Flooring 

 

Laying and finishing of brick flooring shall, in general conform to IS : 5766. Where dry brick 

paving is specified the bricks shall be laid on their long edges on prepared subgrade or on 

rammed earth formed to desired slope in floor. Bricks shall be laid with gaps of about 6 mm, 

lightly tamped and brought to proper level and fall as indicated.The joints shall then be filled with 

sand.Where bricks are specified to be laid in cement mortar, mortar mix shall be 1:6 (1cement : 6 

sand) unless otherwise shown on the drawings/Schedule of Items. When lime mortar is specified, 

mix proportions shall be 1:5 (1 lime : 5 surkhi) unless otherwise shown in drawings. Mechanical 

mixing shall be employed for preparing mortar unless otherwise permitted by Engineer. Cement 

mortar shall be consumed before initial setting has taken place. Bricks shall be sufficiently soaked 

in water before use.Unless otherwise directed, the bricks shall be laid in herring-bone pattern with 

their long axes at 45'C to the length of the paving. 

  

MMAATTEERRIIAALLSS  ::  

CCeemmeenntt,,  ssaanndd,,  tteerrrraazzoo  ttiilleess  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  SSppeecciiffiiccaattiioonn  ddeettaaiilleedd  iinn  tthhee  MMaatteerriiaallss  SSeeccttiioonn..  

MMiixxiinngg  ooff  mmoorrttaarr  sshhaallll  bbee  ddoonnee  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  ssppeecciiffiiccaattiioonn  llaaiidd  ddoowwnn  uunnddeerr  ““CCeemmeenntt  

MMoorrttaarrss””..  

LLAAYYIINNGG  ::  

SSuubbggrraaddee  ccoonnccrreettee  oorr  tthhee  RRCCCC  ssllaabb  oonn  wwhhiicchh  ttiilleess  aarree  ttoo  bbee  llaaiidd  sshhaallll  bbee  cclleeaanneedd,,  wweetttteedd  aanndd  

mmooppppeedd..  TThhee  bbeeddddiinngg  ooff  tthhee  ttiilleess  sshhaallll  bbee  eeiitthheerr  wwiitthh  lliimmee  mmoorrttaarr  11::33  ((  11  lliimmee  ppuuttttyy  ::  33  ssaanndd  ))  oorr  

cceemmeenntt  mmoorrttaarr  11::33  oorr  aass  ssppeecciiffiieedd..  TThhee  aavveerraaggee  tthhiicckknneessss  ooff  mmoorrttaarr  sshhaallll  bbee  3300mmmm  aanndd  tthhiicckknneessss  

aatt  aannyy  ppllaaccee  sshhaallll  nnoott  bbee  lleessss  tthhaann  1100mmmm..  

LLiimmee  mmoorrttaarr  bbeeddddiinngg  sshhaallll  bbee  sspprreeaadd,,  ttaammppeedd  aanndd  ccoorrrreecctteedd  ttoo  pprrooppeerr  lleevveellss  aanndd  aalllloowweedd  ttoo  

hhaarrddeenn  ffoorr  aa  ddaayy  bbeeffoorree  tthhee  ttiilleess  aarree  llaaiidd..  

OOvveerr  tthhiiss  bbeeddddiinngg,,  nneeaatt  ggrreeyy  cceemmeenntt  sslluurrrryy  ooff  hhoonneeyy  lliikkee  ccoonnssiisstteennccyy  sshhaallll  bbee  sspprreeaadd  aatt  tthhee  rraattee  ooff  

44..44  kkgg//ssqq..mmtt  oovveerr  ssuucchh  aann  aarreeaa  tthhaatt  wwoouulldd  aaccccoommmmooddaattee  2200  ttiilleess..  

BBeeffoorree  llaayyiinngg,,  tthhee  ttiilleess  sshhaallll  bbee  ssooaakkeedd  iinn  wwaatteerr  ffoorr  aatt  lleeaasstt  2200  mmiinnuutteess  aanndd  tthheenn  aalllloowweedd  ttoo  ddrryy  ffoorr  

aabboouutt  1100  mmiinnuutteess..  IItt  iiss  nneecceessssaarryy  ttoo  hhaavvee  ttiilleess  ddaammpp  bbuutt  nnoott  wweett  wwhheenn  tthheeyy  aarree  llaaiidd..  TTiilleess  sshhaallll  bbee  

ffiixxeedd  bbyy  ggeennttllyy  ttaappppiinngg  wwiitthh  aa  wwooooddeenn  mmaalllleett  ttiillll  tthheeyy  aarree  pprrooppeerrllyy  bbeeddddeedd  aanndd  iinn  lleevveell  wwiitthh  tthhee  

aaddjjooiinniinngg  ttiillee..  TThhee  jjooiinnttss  sshhaallll  bbee  kkeepptt  aass  tthhiinn  aass  ppoossssiibbllee  nnoott  eexxcceeeeddiinngg  11..55mmmm..  WWhheerree  ffuullll--ssiizzee  

ttiilleess  ccaannnnoott  bbee  ffiixxeedd,,  ttiilleess  sshhaallll  bbee  ccuutt  ttoo  tthhee  rreeqquuiirreedd  ssiizzee  aanndd  tthheeiirr  eeddggeess  rruubbbbeedd  ttoo  eennssuurree  aa  

ssttrraaiigghhtt  aanndd  ttrruuee  jjooiinntt..  TTiilleess  wwhhiicchh  aarree  ffiixxeedd  iinn  tthhee  fflloooorr  aaddjjooiinniinngg  tthhee  wwaallll  sshhaallll  eenntteerr  nnoott  lleessss  

tthhaann  1122mmmm  uunnddeerr  tthhee  ppllaasstteerr,,  sskkiirrttiinngg  oorr  ddaaddoo..  AAfftteerr  tthhee  ttiilleess  hhaavvee  bbeeeenn  llaaiidd,,  eexxcceessss  cceemmeenntt  

ccoommiinngg  oouutt  tthhrroouugghh  tthhee  jjooiinnttss  uuppttoo  tthhee  ssuurrffaaccee  sshhaallll  bbee  iimmmmeeddiiaatteellyy  wwiippeedd  cclleeaann..  
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CCUURRRRIINNGG,,  PPOOLLIISSHHIINNGG  AANNDD  FFIINNIISSHHIINNGG  ::  

TThheeyy  ddaayy  aafftteerr  ttiilleess  aarree  llaaiidd  aallll  jjooiinnttss  sshhaallll  bbee  cclleeaanneedd  ooff  tthhee  ggrreeyy  cceemmeenntt  wwiitthh  aa  wwiirree  bbrruusshh..  TThhee  

jjooiinnttss  sshhaallll  aafftteerr  2244  hhoouurrss  bbee  ffiilllleedd  wwiitthh  mmaattcchhiinngg  cceemmeenntt  ppaassttee  aanndd  aalllloowweedd  ttoo  sseett..  TThhee  ssaammee  

cceemmeenntt  sslluurrrryy  sshhaallll  bbee  aapppplliieedd  ttoo  tthhee  eennttiirree  ssuurrffaaccee  ooff  tthhee  ttiilleess  iinn  aa  tthhiinn  ccooaatt  wwiitthh  aa  vviieeww  ttoo  pprrootteecctt  

tthhee  ssuurrffaaccee  ffrroomm  aabbrraassiivvee  ddaammaaggee  aanndd  ffiillll  tthhee  ppiinn  hhoolleess  tthhaatt  mmaayy  eexxiitt  oonn  tthhee  ssuurrffaaccee..  

TThhee  fflloooorr  sshhaallll  tthheenn  bbee  kkeepptt  wweett  aanndd  pprrootteecctteedd  ffoorr  aa  mmiinniimmuumm  ppeerriioodd  ooff  sseevveenn  ddaayyss  bbeeffoorree  ssttaarrttiinngg  

tthhee  ppoolliisshhiinngg..  NNoo  oonnee  sshhaallll  bbee  aalllloowweedd  ttoo  wwaallkk  oonn  tthhee  fflloooorr  dduurriinngg  tthhee  ffiirrsstt  2244  hhoouurrss  iimmmmeeddiiaatteellyy  

aafftteerr  tthhee  ttiilleess  aarree  llaaiidd..  

TThhee  ssuurrffaaccee  sshhaallll  tthheerreeaafftteerr  bbee  ggrroouunnddeedd  eevveennllyy  wwiitthh  mmaacchhiinnee  ffiitttteedd  ccooaarrssee  ggrraaddee  ggrriitt  bblloocckk..  

WWaatteerr  sshhaallll  bbee  uusseedd  pprrooffuusseellyy  dduurriinngg  ggrriinnddiinngg..  IItt  sshhaallll  tthheenn  bbee  ccoovveerreedd  wwiitthh  aa  tthhiinn  ccooaatt  ooff  cceemmeenntt  

mmiixxeedd  wwiitthh  ccoolloouurriinngg  ppiiggmmeenntt  ttoo  mmaattcchh  tthhee  ttooppppiinngg  ooff  tthhee  wweeaarriinngg  ssuurrffaaccee  ooff  tthhee  ttiillee  ssaanndd  sseeccoonndd  

ggrriinnddiinngg  sshhaallll  tthheenn  bbee  ccaarrrriieedd  oouutt  wwiitthh  mmaacchhiinnee  ffiitttteedd  wwiitthh  ffiinnee  ggrraaddee  ggrriitt  bblloocckkss..  

TThhee  ffiinnaall  ggrriinnddiinngg  wwiitthh  mmaacchhiinnee  ffiitttteedd  wwiitthh  tthhee  ffiinneesstt  ggrraaddee  ggrriitt  bblloocckkss  sshhaallll  bbee  ccaarrrriieedd  oouutt  aafftteerr  

2244  hhoouurrss  ooff  ccoommpplleettiioonn  ooff  sseeccoonndd  ggrriinnddiinngg  oorr  bbeeffoorree  hhaannddlliinngg  oovveerr  tthhee  fflloooorr..  TThhee  eennttiirree  ssuurrffaaccee  

sshhaallll  bbee  ffiinnaallllyy  wwaasshheedd  wwiitthh  wweeaakk  ssoolluuttiioonn  ooff  ssoofftt  ssooaapp  iinn  wwaarrmm  wwaatteerr..  

FFoorr  ssmmaallll  aarreeaass  oorr  wwhheerree  cciirrccuummssttaanncceess  ssoo  rreeqquuiirree,,  hhaanndd  ppoolliisshhiinngg  mmaayy  bbee  ppeerrmmiitttteedd  aass  iinn  tthhee  ccaassee  

ooff  sskkiirrttiinngg,,  ttrreeaaddss  aanndd  rriisseerrss  ooff  ssttaaiirrccaassee,,  eettcc..  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee//  AArrcchhiitteeccttss..  

MMEEAASSUURREEMMEENNTT::  

LLeennggtthh  aanndd  bbrreeaaddtthh  ddiimmeennssiioonnss  sshhaallll  bbee  mmeeaassuurreedd  ttoo  tthhee  ccoorrrreecctt  cceennttiimmeettrree  bbeeffoorree  llaayyiinngg  sskkiirrttiinngg,,  

ddaaddoo  oorr  wwaallll  ppllaasstteerr  aanndd  aarreeaa  ccaallccuullaatteedd  iinn  ssqquuaarree  mmeettrreess  ccoorrrreecctt  ttoo  ttwwoo  ddeecciimmaall  ppllaacceess..  NNoo  

ddeedduuccttiioonn  sshhaallll  bbee  mmaaddee  nnoorr  eexxttrraa  aammoouunntt  ppaaiidd  ffoorr  aannyy  ooppeenniinngg  iinn  tthhee  fflloooorr  aarreeaa  uuppttoo  00..55  ssqq..mmtt..  

NNoo  eexxttrraa  sshhaallll  bbee  ppaaiidd  ffoorr  uussee  ooff  ccuutt  ttiilleess  nnoott  ffoorr  llaayyiinngg  tthhee  ttiilleess  aatt  ddiiffffeerreenntt  lleevveellss  iinn  tthhee  ssaammee  

rroooomm..  

TTIILLEESS  IINN  SSKKIIRRTTIINNGG  

PPRREEPPAARRAATTIIOONN  OOFF  SSUURRFFAACCEE  ::  

TThhee  jjooiinnttss  ooff  mmaassoonnrryy  sshhaallll  bbee  rraakkeedd  oouutt  ttoo  aa  ddeepptthh  ooff  aatt  lleeaasstt  1155mmmm..  iinn  ccaassee  ooff  ccoonnccrreettee  aanndd  

ppllaasstteerreedd  ssuurrffaacceess,,  tthhee  ssuurrffaaccee  sshhaallll  bbee  rroouugghheenneedd  bbyy  hhaacckkiinngg..  AAllll  tthhee  ssuurrffaaccee  rreecceeiivviinngg  ttiilleess  sshhaallll  

bbee  cclleeaanneedd  tthhoorroouugghhllyy,,  wwaasshheedd  wwiitthh  wwaatteerr  aanndd  kkeepptt  wweett  bbeeffoorree  tthhee  ttiilliinngg  iiss  ccoommmmeenncceedd..  

LLAAYYIINNGG::  

1122  mmmm  tthhiicckk  ppllaasstteerr  ooff  CCMM  11::33  oorr  mmiixxeedd  aass  ssppeecciiffiieedd  sshhaallll  bbee  aapppplliieedd  aanndd  aalllloowweedd  ttoo  hhaarrddeenn..  TThhee  

ppllaasstteerr  sshhaallll  bbee  rroouugghheenneedd  wwiitthh  wwiirree  bbrruusshheess  mmaakkiinngg  ggrroooovveess  ooff  aatt  lleeaasstt  22mmmm  ddeeeepp  bbeeffoorree  tthhee  

ppllaasstteerr  ddrriieess..  TThhee  ttiilleess  sshhaallll  bbee  ssooaakkeedd  iinn  wwaatteerr..  TThhee  ttiilleess  sshhaallll  bbee  bbuutttteerreedd  wwiitthh  aa  ccooaall  ooff  ggrreeyy  

cceemmeenntt  sslluurrrryy  aanndd  tthheenn  sshhaallll  ssttaammppeedd  iinn  ppoossiittiioonn  ccoorrrreecctteedd  ttoo  pprrooppeerr  ppllaanneess  aanndd  lliinneess  wwiitthh  aa  

wwooooddeenn  mmaalllleett..  TThhee  ttiilleess  sshhaallll  bbee  sseett  iinn  rreeqquuiirreedd  ppaatttteerrnn  aanndd  bbuutttt  jjooiinntteedd  wwiitthh  vveerryy  ffiinnee  jjooiinnttss..  TToopp  



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  110022  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

110022  

ooff  sskkiirrttiinngg  oorr  ddaaddoo  sshhaallll  bbee  ttrruullyy  vveerrttiiccaall  uunnlleessss  ssppeecciiffiieedd  ootthheerrwwiissee..  TThhee  sskkiirrttiinngg  oorr  ddaaddoo  sshhaallll  

rreesstt  oonn  tthhee  ttoopp  ooff  fflloooorriinngg..  TThhee  pprroojjeeccttiioonn  ooff  sskkiirrttiinngg  ffrroomm  tthhee  ffiinniisshheedd  wwaallll  ssuurrffaaccee  sshhaallll  nnoott  bbee  

mmoorree  tthhaann  1122mmmm..  

PPOOIINNTTIINNGG  AANNDD  FFIINNIISSHHIINNGG  

JJooiinnttss  sshhaallll  bbee  cclleeaanneedd  ooffff  ggrreeyy  cceemmeenntt  ggrroouutt  wwiitthh  wwiirree  bbrruusshh  oorr  ttrraavveell  ttoo  tthhee  ddeepptthh  ooff  22  ttoo  33mmmm  

aanndd  aallll  dduusstt  aanndd  lloooossee  mmoorrttaarr  rreemmoovveedd..  JJooiinnttss  sshhaallll  tthheenn  bbee  fflluusshh  ppooiinntteedd  wwiitthh  wwhhiillee  cceemmeenntt  aaddddeedd  

wwiitthh  ccoolloouurriinngg  ppiiggmmeenntt  iiff  rreeqquuiirreedd  ttoo  mmaattcchh  tthhee  ccoolloouurr  ooff  tthhee  ttiilleess..  TThhee  wwaallll  sshhaallll  bbee  kkeepptt  wweett  aatt  

lleeaasstt  ffoorr  sseevveenn  ddaayyss..  TThhee  ffiinniisshheedd  wwaallll  sshhaallll  nnoott  ssoouunndd  hhoollllooww  wwhheenn  ttaappppeedd  wwiitthh  aa  wwooooddeenn  mmaalllleett..  

MMEEAASSUURREEMMEENNTTSS::  

LLeennggtthh  sshhaallll  bbee  mmeeaassuurreedd  ccoorrrreecctt  ttoo  aa  ccmm..  HHeeiigghhtt  sshhaallll  bbee  mmeeaassuurreedd  ccoorrrreecctt  ttoo  aa  ccmm  iinn  ccaassee  ooff  

ddaaddoo  aanndd  55mmmm  iinn  ccaassee  ooff  rriisseerr  aanndd  sskkiirrttiinngg..  TThhee  aarreeaa  sshhaallll  bbee  ccaallccuullaatteedd  iinn  ssqquuaarree  mmeettrreess  ccoorrrreecctt  

ttoo  ttwwoo  ddeecciimmaall  ppllaacceess..  LLeennggtthh  aanndd  hheeiigghhtt  sshhaallll  bbee  mmeeaassuurreedd  aalloonngg  tthhee  ffiinniisshheedd  ffaaccee  ooff  tthhee  sskkiirrttiinngg  

oorr  ddaaddoo  iinncclluuddiinngg  ccuurrvveess  wwhheerree  ssppeecciiaallss  ssuucchh  aass  ccoovveess,,  iinntteerrnnaall  aanndd  eexxtteerrnnaall  aanngglleess  aanndd  bbeeaaddss  aarree  

uusseedd..  

 

SHAHABAD/KATNI/TANDUR/KOTA STONE SLAB WORK 

 

MATERIALS 

The slabs shall be of approved selected quality, hard, sound, dense and homogenous in texture, 

free from cracks, decay, weathering and flaws. 

 

The percentage of water absorption shall not exceed 5 percent as per test conducted in accordance 

with IS:1124. 

The slabs shall be hand or machine cut to the required thickness.Tolerance in thickness for 

dimensions of tile more than 100 mm shall be ±5mm. This shall be + 2mm on dimensions less 

than 100mm. 

Slabs shall be supplied to the specified size with machine cut edges or fine chisel dressed to the 

full depth. All angles and edges of the slabs shall be true and square, free from any chipping 

giving a plane surface.Slabs shall have the top surface machine polished (first grinding) before 

being brought to site. The slabs shall be washed clean before laying. 

 

WORKMANSHIP 

The type, size, thickness and colour/shade etc. of the slabs for flooring/dado/ skirting shall be as 

specified in the respective items of the work. 

Preparation of the concrete base, laying and curing shall be as per specifications above The 

thickness of the slabs for dado/skirting work shall not be more than 25mm. Slabs shall be so 

placed that the back surface is at a distance of 12mm. If necessary,slabs shall be held in position 

temporarily by suitable method. After checking for verticality, the gap shall be filled and packed 

with cement sand mortar of proportion 1:3. After the mortar has acquired sufficient strength, the 

temporary arrangement holding the slab shall be removed. 
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Grinding and polishing shall be as specified except that first grinding with coarse grade 

carborundum shall not be done and cement slurry with or without pigment shall not applied 

before polishing. 

 

Doors, Windows and Ventilators 

 

Dimensions of the various components of doors, windows and ventilators shall be in accordance 

with IS : 1003, or as shown on the drawings. 

 

Flush Door Shutters 

 

Unless otherwise specified, flush door shutters shall be not less than 4 cm thick, with a 

solid/cellular core, a teak wood frame, and faced with approved quality of plywood on both faces. 

The core and stock shall be made from well seasoned approved timber and treated with approved 

preservatives. The plywood faces shall be glued on to the solid/cellular core with waterproof glue 

under pressure. The construction of flush doors shall be such that no difficulty should arise in 

fixing mortice locks, hydraulic door closers etc. The shutters shall be rebated in the case of the 

double leaf doors. 

 

Hardware Fittings for Doors, Windows & Ventilators 

 

All mortice or rim locks, latches, cabinet and wardrobe locks, hydraulic door closers,floor springs 

etc. shall be of Godrej, Everite make or of similar approved make. The rate shall include for all 

necessary screws, other adjuncts, fixing in position and is for the completed work. The finish 

shall be as specified in the schedule of quantities. Door ,window and ventilator fittings shall be as 

per specifications already described. The rates for doors, windows and ventilator shutters shall 

include the cost of fixing the fittings, with the necessary screws to the shutters and the frame. The 

cost of fittings only shall be paid separately. Where specified in the schedule of quantities, the 

cost of fittings shall be included in the rates for doors , windows and ventilator shutters. In such 

case the contractor shall supply and fix the various fittings strictly to the standard laid down in the 

schedule of hardware fittings and no separate payment for this shall be made. 

 

Inspection 

The Contractor shall provide all facilities to the Engineer for the inspection of the goods at his 

premises. No primer shall be applied to wood work until it has been inspected and passed by the 

Engineer. The Engineer shall have the option of rejecting any article or asking for replacement of 

any article found to be defective or not complying with the requirements of this specification and 

the relevant Indian Standards.  

 

Aluminium Windows 

 

Alimunium windows and ventilators shall conform to IS:1948-1961 or equivalent as approved by 

the Engineer. The fixtures like handles, stoppers, stays, etc., shall also be anodized aluminium 

and shall be of approved make. Glazing shall be 6 mm thick plain glass or as given in BOQ and 

shall be fixed with glazing clips and metal putty. It shall conform to IS:1081-1960. Average 
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anodizing coating to windows ventilation and fixtures shall not be less than 25 microns as per 

IS:1868-1982. 

All work shall be fitted and shop assembled to a first job, and ready for erection. Shop joins shall 

be made to hair lines and then welded or braced by such method as will produce a uniform colour 

througout the work. Wherever possible, joints shall be made in concealed locations and on edges 

of doors. Field connections of all work may be made with concealed screws or other approved 

type of fasteners. Glazing beads shall be shap fit type without visible screws and shall be of sizes 

to accommodate glazing. All work shall be adequately braced and reinforced as necessary for 

strength and rigidity. 

 

PVC DOORS 

MATERIALS 

The door frame and shutters shall be made from UV-stabilised PVC extruded sections of 

SINTEX or equivalent, cut to correct lengths, mitred and welded at the corners to a true right 

angle The door frame shall have overall dimensions 53 mm x 60 mm having multichamber cross 

section with a minimum wall thickness of 2.8 mm duly reinforced with steel. It shall be mitre cut 

at the corners and welded. A tie rod at bottom shall be provided.13.1.3 The PVC flush type door 

shutter shall be one piece door having overall 

dimensions of 25 mm x 750 mm. Top and Bottom of the door will beconcealed with PVC 

extruded capping section having 1 mm thickness.Proper reinforcement of Aluminium or 

polymeric material shall be provided on both vertical sides. 

The PVC Panel section type door shutter shall have overall dimensions 25 mm x 305 mm joined 

together with tongue and groove arrangement.Panels shall be provided with supporting ribs at a 

distance not more than 40 mm. Average wall thickness of panels shall be 1 mm. The shutter 

frame shall be PVC extruded sections having overall dimensions 29 mm x 59 mm and lockrail 

shall be PVC extruded sections of overall dimensions 29 mm x 100 mm. 

 

The physical properties shall be as listed below: 

 

Physical Properties Test method Value Unit : Density DIN 53479 1.40 gm/cc 

Tensile Strength:  DIN 53455 1) 480 Kp/sqcm 

Limiting Bending Stress : DIN 53452 770 Kp/sqcm 

Bending E-modulus  : DIN 53457 27300 Kp/sqcm 

Notch Impact Strength at 23oC:  DIN 53453 25.0 Kp.cm/sq.cm 

Dimensional Stability under  heat as per Martins : DIN 53458 60/61 per oC 

Thermal conductivity at 20oC :  DIN 52613 0.155 kcal/m.h.deg 

 

The colour shall be as approved from HPCL. 

 

WORKMANSHIP 

 

Tolerance in overall dimensions shall be within + 0.3 mm. The frames and shutters shall be free 

from warp or buckle and shall be square and truly plane. Punching of holes, slots and other 

provisions to install fittings or fixtures later shall be made at the correct locations, as per the 

requirements. 
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All PVC doors shall be as described in the item of work and/or HPCL instructions/ directive or 

drawings which indicates generally the arrangement along with the overall size of the various 

components. 

The fixing arrangement shall be as per manufacturer‟s guidance. 

 

In general, masonry opening size shall be 10 mm more than the finished size of the door unit. The 

door frame shall be fixed in wall opening either by dowels or by expandable fasteners. The 

expandable fasteners consists of shank, sleeve, wedge and nut. The matching hole shall be made 

from the outer frame to the wall. The fasteners shall be put in the hole and tightened and upon 

tightening the screw the bottom leaves expand and provides the firm grip in the wall. After 

alignment and fixing of the door unit the gap shall be filled in with polymeric sealant. 

 

MEASUREMENT 

Measurement shall be in sq.m correct to two places of decimal.Measurement shall be from out to 

out of the frames. Rate shall be for the works including providing and fixing with all necessary 

fittings and fixtures as specifically described in the respective items of work alongwith sealing the 

gaps. 

 

WHITE WASHING, COLOUR WASHING AND PAINTING 

 

Scope 

 

This chapter deals with white washing, colour washing, distempering, cement washing,emulsion 

painting, silicate painting etc., to concrete and masonry surfaces and painting to the wood works 

and steel works. 

 

White Washing, Colour Washing 

 

General 

 

Wherever scaffolding is required/necessary, it shall be erected on double support tied together by 

horizontal pieces, over which the scaffolding planks shall be fixed. No part of it shall rest on or 

touch the surface which is being washed. Where ladders are used,pieces of old gunny bags shall 

be tied on their tops to avoid damage or scratches to walls. For white washing the ceiling, proper 

stage scaffolding shall be erected. The surface on which wash is to be applied shall be thoroughly 

brushed free from mortar droppings and foreign matter. 

 

White wash 

 

The wash shall be prepared from fresh stone white lime of approved quality and shall be 

thoroughly slaked on the spot mixed and stirred with sufficient water to make a thin cream. This 

shall be allowed to stand for 24 hours and then shall be screened through a clean course cloth. 4 

Kg of gum dissolved in hot water shall be added to each cubic meter of the cream.The 

approximate quantity of water to be added in making the cream will be 5 litres of water to 1 kg of 

lime. Indigo upto 3 gm per kg of lime dissolved in water shall then be added and wash stirred 
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well. Water shall then be added at the rate of about 6 litres per kg of lime to produce a milky 

solution. The white wash shall be applied with approved brushes to the specified number of coats. 

The operation for each coat shall consist of stroke of brush given from the top downwards, 

another from the bottom upwards over the first stroke and similarly one stroke horizontally from 

the right and another from the left before it dries.Each coat shall be allowed to dry before the 

next-one is applied and shall subjected to inspection and approval by the Engineer. No portion of 

the surface shall be left out initially to be patched up later on.The finished dry surface shall not 

show any signs of cracking and peeling nor shall it come off readily on the hand when rubbed. 

Doors, windows, floors and such other parts of the building not to be white washed shall be 

protected from being splashed upon. 

 

Colour wash 

 

A priming coat of white wash with lime shall be applied before applying two or more coats of the 

colour wash (as specified). Entire surface should represent a smooth and uniform finish. Sample 

of colour wash shall be duly approved by the Engineer before application. Same specification as 

that of white wash shall be followed for colour wash also using necessary amount of colouring 

ingredient of approved tint. 

 

White washing with whiting 

 

Whiting (ground white chalk) shall be dissolved in sufficient quantity of hard water and 

thoroughly stirred to form a thin slurry which shall then be screened through a clean coarse cloth. 

2 Kg of gum and 0.4 kg of copper sulphate dissolved separately in hot water shall be added for 

every cum. of slurry which shall then be diluted with water to the consistency of milk so as to 

make wash ready for use. Other specification remains same as per white washing with lime. 

 

Cement primer coat 

 

The surface shall be thoroughly cleaned of dust etc., and shall be allowed to dry for at least 48 

hours. It shall then be rubbed thoroughly be sand paper 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. The cement primer shall preferably be applied by brushing and not by spraying. Horizontal 

strokes shall be given first and vertical strokes shall be applied immediately, afterwards. This 

entire operation will constitute one coat. The surface shall be finished as smooth as possible, 

leaving no brush marks. 

 

Water proof cement paint 

 

The prepared surface shall be thoroughly wetted with clean water before water proof cement paint 

is applied. The paint shall be prepared strictly as per manufacturer's specifications, in the absence 

of which it shall be mixed in two stages. The first stage shall comprise of 2 parts of water proof 

cement paint and one part of water stirred thoroughly and allowed to stand for 5 minutes. Care 

shall be taken to add the paint gradually to the water and not vice versa. The second stage shall 
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comprise of adding further one part of water to the mix and stirring thoroughly to obtain a liquid 

of workable and uniform consistency. The paint shall be mixed in such quantities as can be used 

up within an hour of its mixing.Paint shall be applied with brushes or spraying machine. The 

solution shall be kept well stirred during the period of application. It shall be applied on the 

surface which is on the shady side of the building so that direct heat of the sun on the surface is 

avoided.Method of application shall be similar to oil bound distemper. The completed surface 

shall be watered, after the day's work. Before application of the second or subsequent coats, the 

surface of the previous coat shall not be wetted and a uniform shade should be obtained after 

application of paint. Cement paint shall not be applied on surfaces already treated with white 

wash, colour wash, distemper, varnish paint etc., and on gypsum, wood and metal surfaces. 

 

Oil bound distemper 

 

The surface shall be prepared as for 'Cement Primer Coat'. A primer coat of cement primer or 

distemper shall be applied as specified in the description of the item. After the primer coat has 

dried for at least 48 hours, the surface shall be lightly sand papered to make it smooth, taking care 

not to rub the priming coat out. All loose particles shall be dusted off. One coat of distemper 

properly diluted with thinner, shall be applied with brushes/rollers 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 

to obtained an even shade. A time interval of at least 24 hours shall be allowed between 

consecutive coats. The brushes shall be of 15 cm. double bristled type. They shall be maintained 

in proper condition and those that are dirty or caked will not be allowed to be used. 

 

Dry Distemper 

 

The surface shall be prepared in the same manner as for oil bound distemper. A primer coat using 

approved primer or sizes shall be applied. Distemper prepared as per manufacturer's direction 

shall be applied and each coat shall be allowed to dry before subsequent coat is applied. The 

finished surface shall be free from chalking when rubbed, even, uniform and shall show no brush 

marks. 

Plastic emulsion paint 

The surface on which plastic paint has to be laid must be thoroughly cleaned and prepared and all 

defects rectified. The surface shall be dry and rubbed smooth by means of sand paper to the 

satisfaction of the Engineer. One coat sealer and two coats of plastic emulsion paint are to be 

applied. The work is to be carried out under direct guidance and instructions from the 

manufacturers whose expert advise and supervision are to be made available in order to achieve 

the high grade finish. The painters employed for this work must be capable of producing the 

highest standard of workmanship required. If the finish is of doubtful nature, the contractor shall 

have to rectify at his own cost to the entire satisfaction of the Engineer. Plastic emulsion paint of 

approved make or equivalent quality and of approved colour and shade shall only be used.  

 

Painting to steel surfaces 

 

General 



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  110088  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

110088  

 

All surfaces shall be thoroughly cleaned of all dirt, grease, rust and mill scale. Areas which 

become inaccessible after assembly shall be painted before assembly after cleaning the surfaces 

as described above. The surfaces shall be perfectly dry before painting.Wherever shop primer 

painting is damaged, the surfaces shall be thoroughly cleaned and touched up with corresponding 

primer.Site painting shall not be done in frosty or foggy weather or when humidity is such as to 

cause condensation on the surface to be painted. 

 

Steel structures 

 

Unless otherwise specified all structures shall be painted with two coats of primer as specified 

and approved. One coat shall be applied at shop and the second coat at site. All structures after 

erection shall be given two coats of finishing paint and shall be of synthetic enamel of approved 

colour. The under coat shall have different tint to distinguish from the finishing coat. 

 

Galvanized iron sheets 

All plain and CGI sheets requires surface pre-treatment or use of other patented primer to ensure 

adhesion of paint to zinc coated surfaces. Such pre-treatment shall be as per manufacturer's 

specifications. Where pre-treatment is adopted one coat of primer paint of suitable quality shall 

be applied. Unless otherwise specified the finishing coats shall consist of an under-coat of an 

aluminium paint having blue tint and a second coat of aluminium paint having aluminium colour. 

 

DETAILED SPECIFICATION FOR WATER SUPPLY AND SANITORY SYSTEM 

WATER SUPPLY AND SANITARY SYSTEM 

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 supplying and installing 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 approved 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 any direction and so 

located as to allow easy maintenance where desired by the Engineer. 
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2.03 All pipe lines and fittings shall be installed leak proof.  When the works under scope of 

this specification connect with others the connections shall be such as to prevent any splashing 

or emission of foul odour and gases. 

2.04 The installation shall also be in conformity with the byelaws and requirements of the local 

authority in so far as these become applicable to the installation.  Wherever this specification calls 

for a higher standard of materials and/or workmanship than those required by any of the above 

regulations and standards, then this specification shall take precedence over the said regulations 

and standards.  Wherever drawings and specifications require something which will violate the 

regulations, the regulations shall govern. 

2.05      Contractor shall set out the drainage, soil, waste and water pipes lines and other 

fittings and fixtures in accordance with the plans and instructions of  the Engineer. The Contractor 

shall be responsible for the correctness of the above and any inaccuracies  are to be rectified at his 

own expense.  He 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 contractor shall arrange completion certificate and occupation certificate from local 

authorities.  Work shall be considered as completed only when the contractor produces such 

certificate. If no such certificates are issued by the Municipal / Local Authorities, the work shall 

be considered as completed only when permanent water supply, sewage and drainage connections 

are obtained and the installation successfully commissioned and virtual completion certificate 

issued by the Engineer. 

2.08 The drawings, specifications and schedule of quantities forming part of the contract are 

explanatory and are complementary to one another, representing together the works / installation 

to be carried out. If neither the specification nor the schedule of quantities include any provision 

specifically, but if such provision is necessary to complete the work as per drawing the contractor 

shall provide the same without any extra cost. In case of any discrepancy in between bill of 

quantities and drawings, the former will take precedence subject to the approval of the Engineer. 

2.09 Works to comply with local regulations and rates to 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. 

 

c.   The  Contractor  shall   arrange   with  the  Local  Municipal   and/or Public Authorities for 

obtaining water and drainage connections and the Owner will reimburse the permanent 

connection charges on production of receipts. 

d.  The  Contractor  shall obtain all necessary permission forms from the various authorities 

having jurisdiction and shall make application and file all plans required for obtaining permission 

and satisfactory completion of the work. 
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e.   The rates quoted shall be for complete items as fixed in position and cover all costs 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 etc. shall be removed without any extra charge. The plumbing work or the 

other building work affected by the plumber's work shall be left thoroughly cleaned to the 

satisfaction of the Engineer. 

f.    All C. I. pipes, brackets,  C. I. cisterns, G. I. pipes and fixtures, M. S. fixtures, A. C. pipes 

and fittings shall be painted with one coat of approved primer and two coats of enamel/flat oil 

paint. All painting work shall be carried out to the entire satisfaction of the Engineer.  If directed, 

additional coats of paint shall be applied to get uniform and matching finish without any extra 

cost. 

g.   In the interior of the building all pipes whether of cast iron, lead or G. I., shall be embedded in 

an approved manner in chases made in walls or floors if required by the Engineer. The plumber 

shall make necessary holes in the walls, etc. and restore them to the original condition. 

h.   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 brickwork. In case where 

chasing or cutting of concrete, masonry, or other structural or construction work is unavoidable, 

the locations of such fittings, pipe lines and traps etc., shall be marked suitably and the cutting, 

chasing or disturbing of the construction work shall proceed only after due approval of the 

Engineer.     

i.   All cutting, chasing   and fixing  work shall be completed before commencement of any 

plastering, tiling or finishing work. 

j.   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. 

k.  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 set forth his objection or his suggestions to ensure adequacy and efficiency of the said 

system and notify the  Engineer before proceeding with the work. 

l.   The work in every respect during its progress and till final acceptance by the Engineer, 

including raw materials delivered at site to be incorporated for use in construction of the work by 

the Contractor shall be under the charge and in the care of and under the responsibility of the 

Contractor and at his risk. Any loss or damage to such materials or work prior to final acceptance 

of the work by the Engineer shall immediately be replaced by the Contractor at his expense. 

2.10 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. 
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2.11 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. 

3.00  MATERIALS 

3.01  Materials shall be of the best approved quality obtainable and unless otherwise specified 

they shall conform to the respective Indian Standard Specification. 

 

 Sample of all materials shall be got approved before placing order and the approved 

samples shall be deposited with the Engineer. 

 In case of non-availability of materials in metric sizes, the nearest size in FPS units shall be 

provided with prior approval of the  Engineer for which neither extra will be paid nor any rebate 

shall be recovered. 

 If directed, 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 required  by the Engineer, the Contractor 

shall arrange to test portions of the work at his own cost in order to prove their soundness and 

efficiency. If after any such test the work or portion of works is found, in the opinion of the 

Engineer,  to be defective or unsound, the Contractor shall pull down and redo the same at his 

own cost. Defective materials shall be 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. 

4.00  SANITARY INSTALLATION & FIXTURES : 

 

4.01 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. 

 

 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, rawl plugs, bolts 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. 
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 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. 

4.02  Water closet  

 i) Indian type W. C. pans  
The W. C. pan shall be of white vitreous china/ approved shade,of specified size and pattern as 

per schedule of quantities (SOQ). Pan shall be of approved quality and shall bear the mark of the 

firm manufacturing it. It shall have 10 cm. (4") porcelain trap ('P' or 'S' type with effective seal) 

and 5 cm. (2") vent arm. 

The footrests shall be of white glazed stoneware with chequered surface. 

Orissa type pans  
Shall be from an approved manufacturer and trapped as specified in SOQ. 

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 leak proof. 

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 antisyphonage 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.) 

       ii) European Type W.C. 

Water Closet 

Water closet shall be wash down or siphonic wash down type floor or wall mounted set, as 

shown in the drawings or as per SOQ, concealed type (as detailed n the drawings or as directed 

by the owner‟s site Representative) 32 mm size CP brass flush valve with regulator valve. Flush 

pipe / bend shall be connected to the WC by means of a suitable rubber adaptor. Wall hung WC 

shall be supported by CI floor mounted chair which shall be fixed in a manner as approved by 

the Owners site Representative. 

 

Each WC set shall be provided with approved quality with approved quality of seat, rubber 

buffers and chromium plated hinges. Seat shall be so fixed that it remains absolutely stationary 

in vertical position without falling down on the WC. 
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Each WC shall be provided with 110 mm dia (OD) PVC pan connector connecting the ceramic 

outlet of WC to CI pipe. 

 

WC shall be flushed by means of concealed type (as detailed n the drawings or as directed by 

the Owner‟s site Representative) 32 mm size CP brass flush valve with regulator valve. 

4.03  Urinals 

Urinals shall be lipped type half stall with glazed vitreous china of size as called for in the SOQ. 

Half stall urinals shall be provided with 15mm dia CP sprender, 32mm dia CP domical waste 

and CP cast brass bottle trap with pipe trap with pipe and wall flange and shall be fixed to wall 

by CI brackets, CI wall clips and CP brass screws as recommended by manufacturer complete 

as directed by the Owner‟s site Representative. 

 

Flushing for urinals shall be by means of hand operated flush valve with complete kit of 

plumbing or with auto flusing sensor.   

4.04  Wash basins 

Wash basins shall be white glazed/colored vitreous china of size, shape and type specified in the 

schedule of Quantities. 

Each basin shall be provided with painted MS angle or CI brackets and clips and the basin 

securely fixed to wall/counter slab. Placing of basins over the brackets without secure fixing 

shall not be accepted. The MS angle shall be provided with two coats of red oxide primer and 

who coats of synthetic enamel paint of make, brand and colour as approved by the Owner‟s site 

Representative. The cost of fixing the basin shall be inclusive of supply and installation of 

brackets as described above. 

 

Each basin shall be provided with 32mm dia CP waste coupling, CP bottle trap as  specified in 

the schedule of Quantities. 

 

Each basin shall be provided with CP pillar cock and a CP angle valve with connection tube  as 

specified in the schedule of Quantities. 

5.00  TOILET REQUISITES 

 

5.01 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. 

5.02  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. 
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brass screws to wooden plugs, firmly embedded in the wall. The shelf shall have C. P. brass guard 

rail all round. 

5.03  Toilet paper Holder 

 

Toilet paper holder shall be white glazed vitreous china or chrome plated of size, shape and type 

specified in the Schedule of Quantities. 

 

Porcelain toilet paper holder shall be fixed in walls and set in cement mortar 1:2 (I cement : 2 

coarse sand) and fixed in relation to the tiling work. 

 

The latter (chrome) shall be fixed by means of screws/capping having finish similar to the toilet  

paper holder in wall/temper partitions with law I plugs or nylon sleeves. When fixed on timber 

partition, it shall be fixed on a solid wooden base member provided by the Owner‟s Site 

Representative. 

5.04  Tower Rail 

 

Tower rail shall be chromium plated brass or of stainless steel or powder coated brass of size, 

shape and type specified in the Schedule of Quantities. 

 

Tower rail shall be fixed with screws/capping having finish similar to the towel rail in wall with 

rawl plugs or nylon sleeves and shall include cutting and making good as required or directed 

by the Owner‟s Site Representative. 

 

5.05  Liquid Soap Dispenser 

 

Liquid Soap Dispenser shall be wall/counter mounted suitable for dispensing liquid soaps, 

lotions, detergents. The cover shall lock to body with concealed locking arrangement, opened 

only be key provided. 

 

Liquid soap dispenser body and shank shall be of high resistance material. The piston and spout 

shall be stainless steel with I litre capacity polyethylene container. 

 

The valve shall operate with less than 2.27 kg (5 lbs) of force.  

5.06  Hand Drier 

The hand drier shall be no touch operating type with solid state time delay to allow user to keep 

hand in any position. 

 

The hand drier shall be fully hygienic, rated for continuous repeat use (CRU. 

 

The rating of hand drier shall be such that time required to dry a pair of hands up to wrists is 

approximately 30 seconds. 
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The hand drier shall be of wall mounting type suitable for 230 v, single phase, 50 Hz Ac  power 

supply. 

 

5.07  Towel Ring, Soap Tray, Cloth Stand etc. 

 

These shall be of CP/anodised 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. 

5.08  Shower  

 

  These shall be of CP finish swivel type as specified. 

5.09  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, 15 mm non-return valve. 

5.10  TOILETS FOR THE DISABLED 

Where specified, in washroom facilities designed to accommodate physically  

Disabled, accessories shall be provided as directed by the Owner‟s Site Representative. 

Stainless steel garb brass of  required size suitable for concealed or exposed 

Mounting and peened non-slip gripping surface shall be provided in all washroom. 

 

        The flushing cistern/valve shall be provided with chromium plated long handles. 

6.00  PVC PIPES AND FITTINGS 
 

6.1  MATERIAL 

PVC pipes and fittings for Soil, Waste and Vent pipes shall confirm to IS 13592-1992 (SWR- 

type) as mentioned  in Schedule of quantities. 

 

6.2   LAYING 

            

Exposed as the case may be as shown on the drawings, The minimum thickness of the fittings 

shall be of 3.2 mm the fittings shall be injection moulded type with rubber rings socket.  The 

exposed pipes and fittings shall be capable of withstanding sunrays (Ultra violet radiation) 

without having decolourisation and brittleness. 

6.3   JOINTING 

 

The jointing of the pipes to the fittings shall be done as per the manufacturer‟s 

instructions/recommendation.  The rubber ring socket fittings and pipes shall be jointed as 

follows: 
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Clean the outside of the pipes spigot-end and the inside of the sealing groove of the fitting.  

Apply the lubricant uniformly to the spigot end, sealing ring and pass the spigot end into the 

socket containing sealing rung until fully home.  Mark the position of the socket edge with 

pencil or felt-open on the pipe, the withdraw the pipe from the socket by approximately 10 mm 

to make the pipe fully fitted to the fitting.  The horizontal pipes on the wall shall be fixed with 

MS fabricated clamps with necessary provision to take care the expansion and contraction in 

PVC pipes.  The spacing of the clamps shall be at the intervals of 1.5 m to 2 m depending on the 

requirement of the supporting arrangements. 

 

Sturdy hangers, brackets and saddles of approved design shall be installed to support all pipe 

lengths which are not embedded over their entire run.  The hangers and brackets shall be 

fabricated from suitable MS rolled section.  The hangers and brackets shall be of adjustable 

heights and prime coated with red oxide primer.  Clamps, collars and saddles to hold pipes shall 

be designed to carry the weight of pipes safely.  All pipes & fittings shall be secured near every 

joint and half way through every pipe length unless otherwise specified. 

 

6.4  TESTING 

PVC pipes and fittings shall be tested for three metres of water head. The openings of the pipes 

shall be sealed for the section to be tested.  The water pressure shall be maintained for 

maximum of one hour.  The Engineer shall examine carefully all the joints for leakage. 

 

 6.5   Mode of Measurement – Pipes and fittings 

             

These pipes shall be measured along the center line of the pipe in Rm.  The quoted rate for 

respective items shall include the following 

a. Cost of respective pipes and Jointing materials. 

 

b. Laying, fixing and jointing with necessary clamps,  MS fabricated brackets asper 

the consultant‟s design, screws, grouting into the walls, with necessary accessories, etc. 

 

c. Making good all damages to the parts of the building to suit the surroundings. 

 

d. Testing and making good the defects, if any. 

 

7.0  PVC-U PIPES 

7.1 MATERIAL 

All pipes shall be Unplasticised Non-Pressure Polyvinyl chloride ( PVC-U) Pipes for 

underground drainage and sewerage systems. Pipes shall be true and straight with uniform bore 

throughout. Cracked, warped pipes shall not be used on the work. All pipes shall be tested by 

the manufacturer and the contractor shall produce, prior to use on site, a certificate to that effect 

from the manufacturer. 
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The pipes shall be with or without reinforcement as required and of the class as specified. These 

shall conform to IS 15328:2003. 

All pipes shall be true to shape, straight, perfectly sound and free from cracks and flaws. The 

external and internal surface of the pipes shall be smooth and hard. The pipes shall be free from 

defects resulting from imperfect grading of the aggregate mixing or moulding. 

7.2  LAYING 

PVC-U pipes shall be laid on cement concrete bed of cradles as specified and shown on the 

detailed drawings. The cradles may be precast and sufficiently cured to prevent cracks and 

breakage in handling. The invert of the cradles shall be left 12mm below the invert level of the 

pipe and properly placed on the soil to prevent any disturbance. The pipe shall then be placed on 

the bed concrete or cradles and set for the line and gradient by means of sight rails and boning 

rods, etc. Cradles or concrete bed may be omitted, if directed by the Project Manager. 

a. EXCAVATION 

Measurement for excavation of pipes trenches shall be made per linear meter. 

 

b. Trenches shall be measurement between outside walls of manholes at  

Top and the depth shall be the average depth between the two ends to  

The nearest cm.  The rate quoted shall be for a depth upto 1.5 metre or as given in the Bill of 

Quantities. 

Payment for trenches more than 1.5 m in depth shall be made for extra depth as given in the Bill 

of Quantities and above the rate for depth upto 1.5 m. 

 

c. RCC pipes shall be measured for length of the pipe line per linear meter. 

 

i) Length between chamber shall be recorded from inside of one chamber or inside of other 

chamber. 

 

8 CPVC PIPES AND FITTINGS 

 

8.1 Materials 

 

The CPVC pipes and fittings to be made from a specialty thermoplastic known chemically as 

post-chlorinated polyvinyl chloride (CPVC). CPVC pipes are manufactured in 1/2” to 2” in size 

with wide range of suitable fittings as per CTS (Copper Tube Size) 13.5 CPVC pipe and fittings 

are produced to the specifications of ASTMD 2846. 

 

8.2 Cutting 

 

In order to make a proper and neat joint, measure the pipe length accurately and make a small 

mark. Ensure that the pipe and fittings are size compatible. You can easily cut with a wheel type 
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plastic pipe cutter or hacksaw blade. Cutting tubing as squarely as possible provides optimal 

bonding area within a joint. 

  

8.3 Deburring / Beveling 

 

Burrs and Fillings can prevent proper contact between tube and fitting during assembly and 

should be removed from the outside and inside of the pipe. A pocket knife or file are suitable 

for this purpose. A slight bevel on the end of the tubing will ease entry of the tubing into the 

fitting socket. 

8.4 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. 

8.5 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 water ways 

 

8.6 Assembly 

 

Immediately insert the tubing in to the fitting socket, rotation the tube 1/4 to 1/2 turn while 

inserting. This motion ensures and even distribution of cement within the joint. Properly align 

the fittings. Hold the assembly for approximately 10 seconds, allowing the joint to set-up. 

 

8.7 Set and cure times 

 

Solvent cement set and cure times are a function of pipe size, temperature and relative humidity. 

Curing times is shorter for drier environments, smaller sizes and higher temperatures. It requires 

to 20  minutes for perfect joint. 

 

  CPVC PIPE CTS-SDR 13.5 DIMENSION DETAILS 

 

Nominal size Outside diameter in MM Wall thickness in MM 

Inch Average Tolerance Minimum Tolerance 

½” 15.8 0.08 1.40 +0.51 

¾” 22.2 0.08 1.65 +0.51 

1” 28.6 0.08 2.12 +0.51 

1 ¼” 34.9 0.08 2.59 +0.51 

1 ½ “ 41.3 0.10 3.06 +0.51 
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2” 54.0 0.10 4.00 +0.58 

 

   CPVC pipe – table of usage of CPVC solvent cement joint 
                

Dia of pipe in 

inch (mm) 

½” 

(12.7) 

¾” 

(19.0

5) 

1” 

(25.4) 

1 ¼” 

(31.75) 

1 ½” 

(38.1) 

2” 

(50.8) 

Appx.Nos. of 

joints which can 

be made per 

ltr.of solvent 

cement joint 

 

 

200 

 

 

180 

 

 

150 

 

 

130 

 

 

100 

 

 

70 

8.8 Testing 

 

Before any pipes are painted or covered, they shall be tested to a hydrostatic pressure 7 

kg/sq.cm..  Pressure shall be maintained for at least eight hours without appreciable drop in 

pressure.  In addition to the sectional testing of water supply pipes, the contractor shall test the 

whole of the installation to the entire satisfaction of the Engineer.  He shall rectify any leakages, 

failure of fittings or valves. 

9.00  TRAPS 

Floor traps where specified shall be siphon type full before P or S type cast iron having a 

minimum 50mm deep seal. The trap and waste pipes when buried below ground shall be set and 

encased in cement concrete blocks firmly supported on firm ground or when installed on a 

sunken RCC structural slab. The blocks shall be in 1:2:4 mix (1 cement : 2 coarse sand : 4 stone 

aggregate 20mm nominal size). 

 

Contractor shall provide all necessary shuttering and centering for the blocks. Size of the block 

shall be 30 x 30 cms of the required depth. 

 

9.02  Floor Trap Inlet / Hopper 

 

Bath room traps and connection shall ensure free and silent flow of discharging water. Where 

specified, contractor shall provide a special type of floor inlet fitting fabricated from GI pipe, 

with one ,two or three inlet sockets welded on side to connect the waste pipe, All joint between 

waste hopper and CI inlet socket shall be lead caulked. Inlet shall be connected to a CI “P” trap. 

Floor trap inlet and the traps shall be set in cement concrete blocks where buried in floors with 

out extra charge. Floor trap for the shower cubicle shall suit site and as per the approval of 

Owner‟s site representative. All fabricated hopper shall be hot dip galvanized. 

 

9.03  Floor Trap Grating 
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Floor and urinal traps shall be provided with 100-150mm square or round stainless steel 

gratings, with frame and rim of approved design and shape or as specified in the schedule of 

quantities approved by the Owner‟s site representative. 

 

9.04  Cleanout plugs 

 

Floor clean out plug 

Cleanout plug for soil,waste or rain water pipes laid under floors shall be provided near pipe 

junctions bends,tees, “Ys” and on straight runs at such intervals as required as per site 

conditions. Cleanout plugs shall terminate flush with the floor level. They shall be threaded and 

provided with key holes for opening. Cleanout plugs shall be cast brass suitable for the pipe dia. 

With screwed to a GI socket. The socket shall be lead caulked to the drain pipes. 

Cleanout on drainage pipes  

Cleanout plugs shall be provided on head of each drain and in between at locations indicated on 

plans or directed by Owner‟s site representative. Cleanout plugs shall be of size matching the 

full bore of the pipe but not exceeding 150mm dia CO plugs on drains of greater diameters shall 

be 150mm dia. Fixed with a suitable reducing adapter. 

 

Floor cleanout plugs shall be cast brass. 

 

Cleanouts provided at ceiling level pipe shall be fixed to a CI flanged tail piece. The cleanout 

doors shall be specially fabricated from light weight galvanized sheets and angles with hinged 

type doors with fly nuts,gasket etc. as per drawing 

 

9.05                  PIPE SLEEVES  

Pipe sleeves, next larger diameter than pipes shall be provided wherever pipe pass through walls 

& slabs and annular space filled with fiberglass & finished with retainer rings. All pipes shall be 

accurately cut to the required sizes in accordance with relevant BIS codes and burrs removed 

before laying. Open ends of the pipe shall be closed as the pipe is installed to avoid enterance of 

foreign matter. 

 

10.00  WATER SUPPLY  

10.01  Brass water fittings : 

      All brass water fittings shall be of approved quality and design and shall generally comply 

with the latest I. S. Specifications. They shall be fixed in the pipe line in a workmanlike manner 

and care shall be taken to see that joints between fittings and pipes are made leak proof. The 

fittings and joints shall be tested in an approved manner to ensure that the joints are leak proof. 

The defective fittings and the joints shall be repaired or redone/replaced at contractor's expense. 

10.02   SLUICE VALVES : 
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10.03 Sluice valves :- The valve shall be of the specified size and shall be of approved quality. 

 

      The body and cover of the valve shall be of tough, homogeneous cast iron, the spindle of 

forged bronze, the nut and the valve seats of high grade gun metal and machine- faced. It shall be 

fitted with a C. I. wheel or  a cap of standard type, marked with an arrow to show the direction of 

turn for opening of the valve. It shall have flanged ends drilled to Indian Standard Specifications. 

 

      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. S.  Unless otherwise 

specified, valves shall be class II type as in IS : 778 - 1971. 

 

      The diameter of the water way, when the valve is fully opened shall not be less than the 

diameter of the pipe. 

 

      Fixing :- Fixing of the valve shall be done by means of bolts, nuts and 3 mm. (1/8") rubber 

insertions with the flanges of the spigot and socket tail pieces drilled to the same specifications. 

The tail pieces shall be jointed to the pipe line by means of lead caulked joints. 

10.04  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       :    Moulded 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. 

 

10.05  APPURTENANCES  

 

  The other appurtenances of the pipe line are  mentioned below : 
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10.06 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). 

 

10.07 Scour valves :- These are placed at the bottom of all depressions for emptying the main or 

letting out sediment. 

 

10.08 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. 

 

10.09 Safety or relief valves :- These are fixed at the down stream ends of long lengths of mains 

or where water hammer may take place so as to reduce to the normal any excessive pressure that 

may occur. 

10.10 Water meter :- It   shall  consist of meter, 'Y' striner and other accessories shall be fixed as 

per the requirement of the Local Water Supply Authority. The cost of meter shall include the cost 

of testing and sealing by Municipal authorities and fixing including a masonry chamber as shown 

on the drawing, C. I. cover and locking arrangement complete as directed. 

10.11 Manhole chambers and surface chambers for housing valves etc. shall be constructed as per 

standard drawings. 

10.12 Fixtures Etc. 

 All fixtures and fittings shall be connected by water tight joints.  No dripping shall be 

accepted. 

10.13  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 centre line of the pipes and fittings. 

2.  Length of fittings viz., taps, valves, traps, etc. which are paid under appropriate items shall not 

be remeasured under linear measurements as enumerated above. 

3.   Soil, waste and vent pipes shall be measured along the centre 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. 
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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. 

11.00  Trenching for Water Supply Pipeline 

 Under no circumstances, unless specifically cleared by the Engineer in special, drainage 

and soil pipes shall be allowed to come close to water supply pipelines. 

11.01 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 and should the required depth exceed   

at any point, the trench shall be refilled by means of cement concrete of proportion 1 : 4 : 8 at the 

contractor's own expense. 

The bed of the trench, if in soft or made up earth, shall be well watered and rammed and 

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. 

 

      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. 

11.02 Protection of existing services  

       All pipes, water mains, cables etc. met with in the course of excavation shall be carefully 

protected and supported. 

 

11.03 Refilling : 

 

 Refilling in trenches for pipes shall be commenced as soon as the joints are tested, 

approved and launching is done. The refilling on the top and around the drain shall be done with 

great care and in such a manner as will 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 pipe line and other permanent works. 

 All surplus earth shall be disposed off as directed by the Engineer. 
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11.04 Concreting  

 

 All pipes at shallow road crossings and made up ground shall be laid on a bed of 15 cm. 

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 pipe 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. 

11.05 Laying 

 The pipe shall carefully 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.  More sight rails shall be required at 

manholes, change of gradient and intermediate positions if the distance for sighting is too far, 

which shall not be more than 1.5. ft apart.  The excavation shall be boned in at least once in 

every 2.0 ft.  The foot of the boning rod shall be set on a block of wood of the exact thickness of 

the wall of the pipe.  Each pipe shall be separately and accurately boned between sight rails. 

11.06   Jointing 

 Jointing of laid pipes shall be so planned as to avoid completely 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. 

11.07 Spun yarn soaked in thick cement slurry shall be passed round the joint and inserted in it by 

means of 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 45
o 

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 

sacking or other suitable materials. 

 

11.08 Curing  

 

      The joints shall be cured at least for seven days. 

11.09 Testing  
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 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 atleast 2.0 mtr. 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 contractors own cost. 

11.10 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.  The minimum support and protection for glazed stoneware pipes shall be 

as follows: 

(a) When cover is less than 1 metre below ground level and where pipes are unavoidably 

exposed above ground surface, the pipes shall be completely encased or surrounded with 

concrete. 

 

(b) Where the pipes are laid on a soft soil with the maximum water table lying at the invert of 

the pipe, the pipe sewer shall be bedded on concrete. 

 

(c) Where the pipes have to be laid on a soft soil with the maximum water table rising above 

invert of the pipe, but below the top of the barrel, the pipe sewer shall be haunched. 

 

(d) Where the maximum water table is likely to rise above the top of the barrel or wherever 

the pipe is laid on soft soil the pipe sewers shall be completely encased or surrounded with 

concrete. 

 Cast iron pipes and concrete pipes may be supported on suitable concrete or brick 

support, where specified.  The supports shall be unyielding and strong enough.  At least one 

support shall be located close to each joint.  Spacing of intermediate supports shall be as desired 

by Engineer.  Pipes shall be secured to the supports by approved means. 

 Anchoring of pipes where necessary shall be achieved by suitable concrete encasing 

designed for the expected thrust. 

  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. 

 

11.11 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. 
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11.12  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 

ventilating, anti-syphonage and similar pipe shall be covered on top with a cowl.  The cowl 

shall be made of C.I. unless desired otherwise by the Engineer. 

12.00 Manholes and Inspection Chambers 

 

12.01 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 C.I. or as desired by the 

Engineer.  The covers shall be close fitting so as to prevent gases come out. 

12.02  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. 

 

12.03  Bed concrete  

 

      Shall be in 1 : 4 : 8 cement concrete 150 mm thick for inspection chambers, 230 mm for 

depths upto 2.1 metres and 300 mm for greater depths in case of manhole. 

 

12.04  Brickwork  
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      Shall be with locally available best quality chamber burnt bricks in 1 : 4 cement mortar or 

as specified. 

 

12.05  Concrete Manhole  

 

 RCC manholes shall be with M-20 grade concrete or as specified and as per drawing.  

Specifications for concrete works and steel reinforcement shall be followed. 

12.06  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. 

12.07  Pointing  

 

      In dry ground, pointing shall be done in 1 : 2 cement mortar to the outside surface. 

 

12.08  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 

 

12.09  Foot rests  

 

      C.I. 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. Foot rests shall be painted with bitumen as directed. 
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12.10  Manhole covers  

 

      Manhole covers shall be of tough homogeneous cast iron of heavy or light type as 

specified. The sizes specified are the clear internal dimensions. Covers for manholes in the road 

proper shall not weigh less than 200 kgs. On footpaths and backyards, lightweight covers of 45 

cm. diameter having weight not less than 58 kgs. or covers of size 90 cm. x 45 cm. having weight 

of  135 Kgs. or 61 cm. x 45 cm. having weight of 90 kgs. shall be used. 

 

 Covers shall be of heavy duty cast iron with lifting hooks as per the details given in the 

drawing and fixed on the CI frame embedded in concrete.  Cover placed on the frame shall be air 

tight.  Weight of the cover and frame shall be as specified in the schedule of quantities. 

 

 The frame and the cover shall be painted with black bitumen anti-corrosive paint. 

 

PUMPS FOR HYDROPNEUMATIC & DRAINAGE SYSTEM  

  

PUMPS 

Pumps shall be vertical, centrifugal, multistage directly coupled to motor.  Provision of pump 

with  pump head & base of cast iron and other parts in SS 304 shall be made for pumps required 

in Hydro pneumatic system and water fountain re-circulation system.  Impeller shall be 

hydraulically balanced and keyed to shaft.  Pump shall be mounted on a concrete foundation, 

projecting at least 15 CM above finished floor level.  The pumps base shall be set on a vibration 

elimination pad.  The pump shall be lubricated in strict accordance with the manufacturer‟s 

instructions and shall be factory aligned prior shipment.  All motors and bases shall be painted 

with approved finish shop coat of paint.  The pump shall be selected for the lowest operating 

noise level and shall be complete with flexible connections, valves, and pressure gauges.  The 

pumps shall include cost of foundation channel complete. 

 

The contractor shall supply and install pumps of the type and performance as shown on the 

drawings.  All duties of pumps given in the Tender Drawings shall be checked and where 

necessary corrected before ordering.  All the parts of the pumps that are in contact with water 

e.g. shaft, impeller etc. shall be of stainless steel construction. 

 

Pumps shall be so selected that the design duty point is within 5% of the maximum efficiency 

point.  The pump casing so selected shall have ample space to take an impeller one size larger 

than that capable of performing the design duty. 

 

The pump shall have a speed of not more than 1500 rpm.  However pumps of 2900 rpm with 

high efficiency  and low noise motor can be selected and noise data submitted for approval.  All 

pumps and motors shall be of minimum vibration and noise level during operation.  Vibration 

isolators shall be provided for all pump sets.  
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Facilities shall be provided to prevent starting of pumps when the water tank is at low water 

level.  And indicator for this low water lwvel alarm shall be provided. 

 

Facilities to select which pump to be duty pump and standby pump shall be provided and be 

interchangeable. 

 

Leakage from pump gland shall be drained to the nearest floor waste. 

 

Pump curves for all pumps offered shall be submitted.  All curve indicating excessive shut-off 

head will not be approved. 

 

Each pumps shall be provided with a gate valve at suction and discharge, approved check valve 

at discharge, approved strainer at suction, flexible connections at pump suction and discharge, 

eccentric reducer at suction, concentric reducer at discharge, pressure gauges at suction and 

discharge, circulation relief valve and automatic air relief valve. 

 

Appropriate neoprene vibration isolation mountings shall be provided for each pump sets. 

Vertical multi-stage pumps 

7.0 Multi-stage pumps shall be of centrifugal type and arranged with shafts vertically 

installed.  The impellers shall be of stainless steel mechanically balanced and keyed to shaft.  

Renewable guide rings are to be provided in the casting, keyed to prevent rotation. 

 

Pumps shall be driven by elevated in-line TEFC squirrel cage motors via extended vertical 

shafted complete with universal couplings. 

 

The shafts shall be stainless steel.  Stainless steel sleeves shall be provided to protect the shaft in 

the water space and through the sealing glands.  The sleeves shall be keyed to prevent rotation 

and secured against axial movement. 

 

The bearings shall be of ball or roller type protected against ingress of water, dirt and other 

matter. 

 

Vertical multistage pumps shall have universal flanges.  Intermediate bearing, support bearing 

shall be provided in the pump. 

 

The shaft seal shall be easily serviceable and shall allow for correct adjustment and lading of 

seal.  Pump motors above 7.5 kW shall be equipped with a spacer coupling which allows 

changing of shaft seals without removing the motor.  The pump motors shall be of Class “F” 

insulation and IP55 rating and shall be provided with built-in thermistors for protection against 

over heating. 
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SEWAGE SUBMERSIBLE PUMP 

1. Submersible 

 

These shall be fully submersible with a fully submersible motor.  The pumps shall be provided 

with an automatic level controller and all interconnecting power and control cabling which shall 

cause the pumps to operate  when the water level in the sump rises to a preset level and stop 

when the preset low level is reached. 

 

Pumps for drainage shall be single stage, single entry. 

 

Pump shall be C.I. casing and C.I. two vane open type with dynamically balanced impeller 

connected to a common shaft of the motor.  The vane for sewage pump will be open type, while 

for drainage pump, etc. it will be of semi open type.  The MOC of the sump shall be in 

accordance to schedule of quantity. 

Stuffing box shall be provided with mechanical seals. 

 

Each pump shall be provided with a suitably rated induction motor suitable for 415 volts, 3 

phase, 50 Hz A.C. power supply. 

 

Each pump shall be provided with in built liquid level controller for operating the pump 

between predetermined levels. 

 

The pumping set shall be for stationary application and shall be provided with pump connector 

unit.  The delivery pipe shall be joined to the pump through a rubber diaphragm,  and bend and 

guide pipe for easy installation. 

 

Pump shall be provided with all accessories and devices necessary and required for the pump to 

make it a complete working system. 

 

Sump pump shall be complete with level controllers, power and control switch gear, 

Auto/off/Manual switches, pumps priority selections and control and power cabling upto motor 

and controller/probes etc.  (Including earthing).  Level control shall be such that one pump starts 

on required level, 2
nd

 pump cuts in at high level and alarms is given at extra high level.  All 

level controllers shall be provided with remote level indications. 

 

Motor Design  

The pump motor shall be a squirrel cage induction, housed in air filled water-tight enclosure.  

Oil filled motors are not acceptable.  The stator windings shall be Class “F” insulation (155 

degree C or 311 degree F) for general usage and class „H‟ insulation (180 degree C or 317-8 

grade 2) for submersible type. 
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The stator shall be heat shrunk fitted into the enclosure and shall not use bolts, pins or other 

fasteners that penetrate through the stator enclosure.  The starter shall be equipped with a 

thermal switch embedded in series in the coils of the stator windings to protect the stator from 

wheel. 

 

The motors shall be designed for continuous running duty type at 415 volts, 3 phase, 50 Hz 

power supply and capable of sustaining a minimum of 20 starts/stops per hour. 

 

Between stator housing and pump, tandem seal arrangement will be provided with an oil barrier.  

Both seals run in oil, allowing dry running without seal damage.  Both seals shall be of the 

rubber bellows or metallic below type with positive drive between shaft and rotating seal face.  
 

ROAD WORKS 

 

General 

 

Road works in general shall be constructed according to the requirements to the various 

specifications and codes of practices of the Indian Roads Congress.Works such as earthwork, 

masonry, concreting and the like, wherever they occur in association with construction of roads, 

shall be governed by the respective specifications of these series. 

 

Trenching and Preparation of Subgrade 

 

The surface of the formation of width equal to that of soling coat shall first be cut to a depth 

below the proposed finished level equal to the combined depth of soling and wearing coat, (due 

allowance being made for consolidation), and dressed parallel to the finished profile. Any roots of 

bushes, trees etc., shall be taken out to the full depth and the cavities thus formed shall be filled 

up and rammed. The subgrade shall then be consolidated with a road roller true to proper camber 

and grade, and surplus earth shall be disposed off as directed by the Engineer. 

Boulder Soling 

Boulders shall be hand packed true to camber and grade and shall be of the thickness specified. 

The boulders shall be laid in such a manner that the gap in between them is reduced to a 

minimum.It shall then be rolled with a power roller of not less than 10 tons, so that the boulders 

are well locked together and the top surface of the soling is perfectly true to camber and grade. 

Any disturbance in grade or camber shall be rectified. The top surface shall then be blinded with 

atleast 5 cm of moorum of approved quality or any other approved material, and rolled wet to 

obtain proper compaction. The Contractor shall supply camber board, spirit level, straight edge 

etc., at site for checking the camber and grade at any time during the execution of work. 

 

Kerbs 

 

Concrete or stone kerbs, where shown in drawings, shall be fixed in position after laying and 

consolidation of soling. They shall be fixed true to line and level and secured and position by 

approved means. 
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Water Bound Macadam Surfacing 

 

The construction of water bound macadam shall be carried out according to IRC:19,"Standard 

Specification and Code of Practice for Water Bound Macadam". 

 

Preparation of Base and Shoulders 

 

The subgrade shall be reshaped to the required grade and camber. Where water bound macadam 

is to be laid over an existing black top surface, 50 mm x 50 mm furrows shall be cut in the 

existing surface at 1 m intervals inclined 45 degree to the center line of the carriageway, before 

laying of coarse aggregates. Necessary arrangements shall be made for the lateral confinement of 

aggregates by constructing shoulders in advance. 

 

Spreading Coarse Aggregate 

 

The coarse aggregates shall be spread uniformly and evenly upon the prepared base in required 

quantities from stock piles along the roadside or directly from vehicles. In no case shall these be 

dumped in heaps directly on the base. The aggregates shall be spread to proper profile by using 

templates placed across the road about 6 mm apart.Where possible, mechanical devices shall be 

used to spread the aggregates uniformly.The water bound macadam layer shall be constructed in 

layers of not more than 75 mm thickness. However, the Engineer may permit courses of 100 mm 

compacted thickness to be constructed in a single layer. Each layer shall be tested by depth 

blocks. No segregation of large or fine particles shall be allowed. 

 

Rolling 

 

The coarse aggregates spread as described above shall be compacted to full width by rolling with 

either three wheel power roller of 8 to 10 tonnes capacity or an equivalent vibratory roller. The 

weight of roller shall depend on the type of coarse aggregate. The rolling shall begin from edges 

and after the edges have been compacted, progress gradually towards the center, parallel to the 

center line of the road, uniformly lapping each proceeding rear wheel track by one half width. On 

super elevated portions, rolling shall commence from the lower edge. Where screenings are to be 

applied, rolling shall be discontinued when the aggregates are partially compacted with sufficient 

voids to permit application of screenings. Where screenings are not to be applied, as in the case of 

crushable aggregates compaction shall be continued until the aggregates are thoroughly keyed, 

with no creeping of stones ahead of the roller. Slight sprinkling of water may be done during 

rolling, if necessary. Rolling shall not be done when the subgrade is soft or yielding nor when it 

causes a wave like motion in the base course. If irregularities develop during rolling, which 

exceed 12 mm when tested with a 3m straight edge, the surface shall be loosened and aggregates 

added or removed before rolling again. The surface shall be checked by template for camber. In 

no case shall screenings be used to make up depressions. 

 

Application of Screenings 
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After coarse aggregates have been rolled, screenings to fill the interstices shall be applied 

gradually over the surface in thin layers. Dry rolling shall be done when the screenings are being 

spread, so that the jarring effect of roller causes them to settle into the voids of the coarse 

aggregates. Damp and wet screenings shall not be used and the spreading, rolling and brooming 

of screenings shall be taken up on sections which can be completed within one day's operation. 

 

Sprinkling and Grouting 

 

After application of screenings, the surface shall be copiously sprinkled with water,swept and 

rolled. The sprinkling, sweeping and rolling operations shall be continued and additional 

screenings applied where necessary until the coarse aggregates are well blended and firmly set 

and a grout of screenings and water form ahead of the wheels of the roller. 

 

Application of Binding Material 

 

After the application of screenings, binding material, where it is required to be used, shall be 

applied at a uniform and slow rate in two or more successive thin layers to a thickness of 2.5 cm. 

After each application of binding material, the surface shall be copiously sprinkled with water 

and the resulting slurry swept in with brooms, so as to fill the voids properly. This shall be 

followed by rolling with a 8-10 tonne roller, during which, water shall be applied to the wheels to 

wash down the binding material that may get stuck to them. The spreading of binding material, 

sprinkling of water, sweeping with brooms and rolling shall continue until the slurry of binding 

material and water forms a wave ahead of the wheels of moving roller. 

 

Setting and Drying 

 

After final compaction the road shall be allowed to cure overnight. Next morning, hungry spots 

shall be filled with screenings or binding material, lightly sprinkled with water and rolled. No 

traffic shall be allowed till the macadam sets. 

 

Surface Evenness 

 

The surface evenness of completed water bound macadam course in longitudinal direction shall 

be within 12 mm when tested with a 3 m straight edge and in cross profile within 8 mm when 

checked with a template. 

Bituminous Pavements 
 

Bitumen premix carpet 

 

Surface preparation 

Waterbound macadam surface on which black topping is to be provided shall be thoroughly 

cleaned of dust, loose materials, caked mud and other foreign material with the help of wire 

brush, chisel, picks etc. Cleaning shall be such as to expose the stone metal to a depth of 1 to 2 

mm without dislodging the interlock of the metal. All dust and other materials thus removed shall 
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be thrown away at a suitable place as directed by the Engineer. Any potholes, depressions and 

undulations found after cleaning shall be made good with premixed chippings, and well rammed. 

 

Tack coat 

 

Just before the application of tack coat, the surface shall be thoroughly cleaned by gunny bags. 

Bitumen heated to 177 degree to 188 degree 'C' shall be spread on the prepared surface uniformly 

at the rate of 1 kg/sqm. by means of sprayers. It shall be applied just ahead of and keeping pace 

with, laying of premix carpet. 

 

Premix carpet 

 

In preparing premix carpet the following method shall be adopted.Bitumen heated to a 

temperature of 177 degree 'C' to 188 degree 'C' shall be first mixed in an asphalt mixer with hot 

metal chips at the rate of 60 kg/m3 of metal and thoroughly mixed, till chips are completely 

coated with bitumen. Sand shall then be added and a further quantity of hot bitumen at the rate of 

110 kg/cbm of sand shall be added to the mixer and mixed till complete coating of aggregate with 

bitumen is obtained.The Premix shall be emptied on to wheel barrows or stretchers and carried to 

the site of work. It shall then be spread uniformly on the prepared surface with rakes, to the 

desired thickness and camber. When the premix has been laid for a length of 15-20 meters it shall 

be rolled. Rolling shall commence from edges and proceed towards the center. The roller wheels 

shall be moistened continuously so as to prevent metal chips sticking to it. After preliminary 

rolling, all honeycombs shall be filled up with smaller size precoated chips, and rolled again. 

Camber and grade shall be checked at every stage to ensure correctness, and any defect found 

shall be rectified. 

 

Asphaltic concrete 
Asphaltic concrete surface course shall be prepared, laid and finished in accordance with the 

Indian Roads Congress "Tentative Specification for 4 cm Asphaltic Concrete Surface Course", 

IRC : 29. 

Surface evenness 

 

The finished surface of premix carpet and asphaltic concrete shall be tested with a straight edge 

4.5 m long and any irregularity greater than 6 mm shall be corrected. 

 

Cement Concrete Roads 

Cement concrete roads shall be constructed in accordance with IRC : 15, "Standard Specification 

and Code of Practice for Construction of Concrete Roads". 

 

Berms 

 

Shoulders and berms shall be prepared as shown on the drawings. Work on making berms shall 

not lag more than 100 meters behind the water bound macadam consolidation. Suitable drains 

shall be cut on the berms so that the water bound macadam surface is kept drained till bituminous 

macadam is laid. 
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Kerbs 

 

Kerbs shall be laid and set in place before completing the bituminous or concrete wearing surface 

as well as the wearing surface of footpath sitting shall be done in mortar where so specified with 

Schedule of Items. They shall be laid and set in such a way as to obtain straight lines in the 

finished work, the top surface matching with the finished surface of footpath.Where the road edge 

curve, the kerbs shall follow such curve.Gaps shall be left as shown in drawings or as may be 

required to provide for drainage 

 

Barbed Wire Fencing 

 

Materials 

Galvanized barbed wire 

 

Barbed wire shall be 2.24 mm dia 2 ply lines with 4 points barbes 7.5 cm apart and shall be 

properly galvanized and shall be obtained from the approved manufacturer.( in case 

Specifications are provided in Job schedule, the same prevails)   

 

Other materials 

The specifications of materials, for angle iron posts, concrete works, plasters, if any, and 

for other works, shall conform to the requirements as specified by SIC 
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TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  FFOORR  PPRREECCAASSTT  CCEEMMEENNTT  

CCOONNCCRREETTEE  IINNTTEERRLLOOCCKKIINNGG  PPAAVVEERR  BBLLOOCCKKSS  
1. Scope Of Work. 

  

2. Technical Specification 

  

11..    PPaavveerr  BBlloocckk  MMaannuuffaaccttuurriinngg  FFaacciilliittiieess..  

22..    RRaaww  MMaatteerriiaallss..  

33..  SSppeecciiffiiccaattiioonnss  ffoorr  ccoolloouurreedd  PPaavveerr  BBlloocckkss  

44..  SSppeecciiffiiccaattiioonnss  ffoorr  rreefflleeccttiivvee  ttyyppee  PPaavveerr  BBlloocckkss  

55..  PPaavveerr  BBlloocckk  CChhaarraacctteerriissttiiccss..  

66..  PPaavveerr  BBlloocckk    DDiimmeennssiioonnss..    

77..  TTeessttiinngg  ooff    PPaavveerr  BBlloocckkss..  

88..  LLaayyiinngg  ooff    PPaavveerr  BBlloocckkss..  

99..  LLaayyiinngg  PPaatttteerrnnss..  

II..        SSccooppee  OOff  WWoorrkk  

  

                  TThhee  ssccooppee  ooff  wwoorrkk  iinncclluuddeess  mmaannuuffaaccttuurriinngg  ,,  ssuuppppllyyiinngg  aanndd    llaayyiinngg  ooff    pprreeccaasstt    ppaavveerr    

bblloocckkss  aatt  vvaarriioouuss  RReettaaiill  oouuttlleettss..  TThhee    wwoorrkk    iinncclluuddeess::  

  

11..11      VVeerriiffiiccaattiioonn  ooff  tthhee  eexxiissttiinngg  ssiittee    ccoonnddiittiioonn  aanndd  aaddvviissiinngg  oouurr  pprroojjeecctt  iinncchhaarrggee  ttoo  llaayy  

ssuuiittaabbllee  bbaassee  ccoouurrssee  iiff  rreeqquuiirreedd..  CCoonnttrraaccttoorrss  aarree  rreeqquuiirreedd  ttoo  ssaattiissffyy  tthheemmsseellvveess  wwiitthh  

qquuaalliittyy  ooff  ssuubb--ggrraaddee,,  ssuubb--bbaassee  ccoouurrssee  bbeeffoorree  tthhee  ppaavveerr  bblloocckkss  aarree  llaaiidd  aanndd  ssuuggggeesstt  

ssttrreennggtthheenniinngg  iiff  rreeqquuiirreedd  ..  

  

11..22      CClleeaarriinngg  tthhee  ssiittee  bbyy  rreemmoovviinngg  aallll  oobbssttaacclleess  ssuucchh  aass  ssttoonneess,,  ddeebbrriiss  eettcc..  ffoorr  llaayyiinngg  ooff  ppaavveerr  

bblloocckkss..  

  

11..33      MMaannuuffaaccttuurriinngg  ooff    ppaavveerr  bblloocckkss  iinn  tthhee  ppllaanntt  aass  ppeerr  rreeqquuiirreemmeennttss  iinn    tteecchhnniiccaall  ssppeecciiffiiccaattiioonn  

eenncclloosseedd..  
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11..44    SSuuppppllyyiinngg  ooff  ppaavveerr  bblloocckkss    aatt    ssiittee  ,,  iinncclluuddiinngg  hhaannddlliinngg  aatt  bbootthh  eennddss  ..  

  

11..55        LLaayyiinngg  ooff  ppaavveerr  bblloocckkss  aatt  ssiittee  aass  ppeerr  rreeqquuiirreemmeenntt  iinn  tteecchhnniiccaall  ssppeecciiffiiccaattiioonn,,  wwiitthhiinn    sshhoorrtteesstt  

ppoossssiibbllee    ttiimmee  ..TThhee  ssiittee  bbeeiinngg  eexxiissttiinngg    ooppeerraattiinngg  RReettaaiill  OOuuttlleettss  ,,  ccaarree  sshhoouulldd  bbee  ttaakkeenn  ttoo  

eennssuurree  tthhaatt  tthhee  ooppeerraattiioonn  iiss  nnoott  cclloosseedd  ..  TThhee  jjoobb  ooff    llaayyiinngg  mmaayy  rreeqquuiirreedd  ttoo  bbee  ccaarrrriieedd  oouutt    

dduurriinngg  nniigghhtt  aallssoo  ..  

    

11..66        TTeessttiinngg  ooff    ppaavveerr  bblloocckkss    tthhrroouugghh    rreeppuutteedd  GGoovvtt..//NNoonn  GGoovvtt..  TTeesstt  hhoouussee    aanndd  ssuubbmmiissssiioonn  ooff    

tteesstt  rreessuullttss  aass  ppeerr  rreeqquuiirreemmeennttss  iinn  tteecchhnniiccaall  ssppeecciiffiiccaattiioonnss..  HHPPCCLL  rreesseerrvveess  tthhee  rriigghhtt    ttoo    

ccaarrrryyoouutt  tteessttss  aatt  rraannddoomm..  CCoosstt  ffoorr  ssuucchh  tteessttss    ttoo  bbee  bboorrnnee  bbyy  ppaarrttyy..    

  

11..    TThhee  ccoonnttrraaccttoorr  sshhaallll  gguuaarraanntteeee  tthhaatt  aallll  mmaatteerriiaall  aanndd  ccoommppoonneennttss  ddeessiiggnneedd,,ffaabbrriiccaatteedd  ,,ssuupppplliieedd  

aanndd  llaaiidd  bbyy  hhiimm  sshhaallll  bbee  ffrreeee  ffrroomm  aannyy  ttyyppee  ooff  ddeeffeecctt  dduuee  ttoo  ffaauullttyy  mmaatteerriiaall  aanndd//oorr  

wwoorrkkmmaannsshhiipp//llaayyiinngg    ffoorr  aa  ppeerriioodd  ooff    OOnnee  yyeeaarr  ffrroomm  tthhee  ddaattee  ooff  ccoommpplleettiioonn  ooff  wwoorrkk  aatt  

iinnddiivviidduuaall  ssiitteess..  HHoowweevveerr,,  ffrreeee  MMaaiinntteennaannccee  ffoorr  ttwwoo  yyeeaarrss  sshhaallll  bbee  rreennddeerreedd  bbyy  tthhee  

ccoonnttrraaccttoorr..    

  

IIII..  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS..  

  

IIII..11    PPaavveerr  BBlloocckk  MMaannuuffaaccttuurriinngg  FFaacciilliittiieess  

  

TThhee  PPaavveerr  BBlloocckk  sshhaallll  bbee  mmaaddee  iinn  ffaaccttoorryy  wwiitthh  ffoolllloowwiinngg  mmiinniimmuumm  ffaacciilliittiieess::  

  

IIII..11..11      CCoonnccrreettee  BBlloocckkmmaakkiinngg  MMaacchhiinneess::    

TThhee  mmaacchhiinnee  sshhoouulldd  bbee  ccaappaabbllee  ooff  pprroodduucciinngg  hhiigghh  qquuaalliittyy  PPaavveerr  BBlloocckkss  bbyy  oobbttaaiinniinngg  hhiigghh  

lleevveell  ooff  ccoommppaaccttiioonn  bbyy  aapppplliiccaattiioonn  ooff  hhyyddrraauulliicc  ccoommppaaccttiioonn  aanndd  aallssoo  bbyy  hhiigghh  iinntteennssiittyy  

vviibbrraattiioonn  ttoo  tthhee  mmoouullddss..  TThhee  mmaacchhiinnee  sshhoouulldd  hhaavvee  aauuttoommaattiicc  ccoonnttrrooll  ppaanneell  ffoorr  uunniiffoorrmmiittyy  

iinn  ssttrreennggtthh..  

  

IIII..11..22    CCoonnccrreettee  BBaattcchhiinngg  &&  MMiixxiinngg  PPllaanntt::  

TThhee  ccoonnccrreettee  MMiixx  DDeessiiggnn  sshhoouulldd  bbee  ffoolllloowweedd  ffoorr  eeaacchh  bbaattcchh  ooff  mmaatteerriiaallss..  TThhee  ccoonnccrreettee  

iinnggrreeddiieenntt  sshhoouulldd  bbee  mmiixxeedd  iinn  ccoonnccrreettee  BBaattcchhiinngg  &&  MMiixxiinngg  ppllaanntt..  TThhee  ppllaanntt  sshhoouulldd  

eeqquuiippppeedd  wwiitthh  aauuttoommaattiicc  ccoonnttrrooll  ppaanneell  ffoorr  mmaaiinnttaaiinniinngg  wwaatteerr  cceemmeenntt  rraattiioo  ffrroomm  bbaattcchh  ttoo  

bbaattcchh  ttoo  oobbttaaiinn  ccoonnccrreettee  ooff  uunniiffoorrmm  qquuaalliittyy  aanndd  ssttrreennggtthh..  TThhee  ppllaanntt  sshhoouulldd  bbee  eeqquuiippppeedd  

wwiitthh  aaddeeqquuaattee  mmeecchhaanniissmm  ffoorr  mmeecchhaanniisseedd  llooaaddiinngg  ooff  rraaww  mmaatteerriiaallss  iinnttoo  mmiixxeerr  aanndd  

ccoonnvveeyyoorr  bbeelltt  ffoorr  ttrraannssppoorrttaattiioonn  ooff  ccoonnccrreettee  ffrroomm  mmiixxeerr  ttoo  ccoonnccrreettee  bblloocckk  mmaakkiinngg  

mmaacchhiinnee  ttoo  mmaaiinnttaaiinn  qquuaalliittyy  ooff  wweett  cceemmeenntt..  

  

  IIII..11..33  CCuurriinngg::    

TThhee  ffaaccttoorryy  sshhoouulldd  hhaavvee  wweellll  ddeessiiggnneedd  ccuurriinngg  aarreeaa  ttoo  eennssuurree  aaddeeqquuaattee  ccuurriinngg  ooff  ppaavveerr  bblloocckkss..  
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  IIII..11..44    LLaabboorraattoorryy    

TThhee  ffaaccttoorryy  sshhoouulldd  hhaavvee  tthhee  ffoolllloowwiinngg::  

((ii))  CCoommpprreessssiioonn  tteessttiinngg  mmaacchhiinnee  ooff  aaddeeqquuaattee  ccaappaacciittyy  

((iiii))  OOtthheerr  ttoooollss  aanndd  eeqquuiippmmeenntt  ffoorr  tteessttiinngg  rraaww  mmaatteerriiaallss  aanndd  ppaavveerr  bblloocckkss..  

((iiiiii))  ((11))..  SSyysstteemmaattiicc  rreeccoorrdd  ooff  tteesstt  rreessuullttss  ooff  vvaarriioouuss  ppaavveerr  bblloocckkss  mmaannuuffaaccttuurreedd  iinn  tthhee  

ffaaccttoorryy  ..    

((22))    CCoonnccrreettee  MMiixx  DDeessiiggnn  ffoorr  vvaarriioouuss  ggrraaddee  ooff  ccoonnccrreettee  uusseedd  ffoorr  mmaakkiinngg  ooff  ppaavveerr                            

rrooaaddss  

  

IIII..TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS..  

  

22..  RRaaww  MMaatteerriiaallss..  

  

IIII..22..11    CCEEMMEENNTT    

    

TThhee  cceemmeenntt  uusseedd  iinn  tthhee  mmaannuuffaaccttuurree  ooff  hhiigghh  qquuaalliittyy  pprreeccaasstt  ccoonnccrreettee  ppaavviinngg  bblloocckkss  sshhaallll  bbee  

ccoonnffoorrmmiinngg  ttoo  IISS  1122226699  ((5533  ggrraaddee  oorrddiinnaarryy  ppoorrttllaanndd  cceemmeenntt))  oorr  IISS  88111122  ((4433  ggrraaddee  oorrddiinnaarryy  

ppoorrttllaanndd  cceemmeenntt))  ..  

TThhee  mmiinniimmuumm  cceemmeenntt  ccoonntteenntt  iinn  ccoonnccrreettee  uusseedd  ffoorr  mmaakkiinngg  ppaavveerr  bblloocckkss  sshhoouulldd  bbee  338800  

kkgg//CCuuMM..  

  

IIII..22..22    AAGGGGRREEGGAATTEESS  

  

TThhee  ffiinnee  aanndd  ccooaarrssee  aaggggrreeggaatteess  sshhaallll  ccoonnssiisstt  ooff  nnaattuurraallllyy  ooccccuurrrriinngg  ccrruusshheedd  oorr  uunnccrruusshheedd  

mmaatteerriiaallss  wwhhiicchh,,  aappaarrtt  ffrroomm  tthhee  ggrraaddiinngg  rreeqquuiirreemmeennttss  ccoommppllyy  wwiitthh  IISS  338833--11997700..TThhee  ffiinnee  

aaggggrreeggaatteess  uusseedd  sshhaallll  ccoonnttaaiinn  aa  mmiinniimmuumm  ooff  2255%%  nnaattuurraall  ssiilliiccoonn  ssaanndd..  LLiimmee  ssttoonnee  

aaggggrreeggaatteess  sshhaallll  nnoott  bbee  uusseedd..  AAggggrreeggaatteess  sshhaallll  ccoonnttaaiinn  nnoott  mmoorree  tthhaann  33%%  bbyy  wweeiigghhtt  ooff  ccllaayy  

&&  sshhaallll  bbee  ffrreeee  ffrroomm  ddeelleetteerriioouuss  ssaallttss  aanndd  ccoonnttaammiinnaannttss..  

  

IIII..22..33    WWAATTEERR  

  

TThhee  wwaatteerr  sshhaallll  bbee  cclleeaann  aanndd  ffrreeee  ffrroomm  aannyy  ddeelleetteerriioouuss  mmaatttteerr..  IItt  sshhaallll  mmeeeett  tthhee  rreeqquuiirreemmeennttss  

ssttiippuullaatteedd  iinn  IISS::445566--  22000000..TThhee  aammoouunntt  ooff  wwaatteerr  ttoo  bbee    uusseedd  iinn  ccoonnccrreettee  mmiixx  sshhoouulldd  bbee  bbaasseedd    

oonn  ooppttiimmuumm  wwaatteerr  ccoonntteenntt  rreeqquuiirreedd  ffoorr  ccoonnssiisstteennccyy  ooff  cceemmeenntt  ppaassttee  aanndd  hhaavviinngg  nnoo  sslluummpp  

ddeeppeennddiinngg  uuppoonn  tthhee  ccoommppaaccttiioonn  ccaappaacciittyy  ooff  tthhee  bblloocckk  mmaakkiinngg  mmaacchhiinnee..  TThhee  wwaatteerr  cceemmeenntt  

rraattiioo  sshhaallll  nnoott  bbee  mmoorree  tthhaann  00..3366..  

  

IIII..22..44  OOTTHHEERR  MMAATTEERRIIAALLSS  

  

AAnnyy  ootthheerr  mmaatteerriiaallss//iinnggrreeddiieennttss  uusseedd  iinn  tthhee  ccoonnccrreettee  sshhaallll  ccoonnffoorrmm  ttoo  rreessppeeccttiivvee  BBIISS  

SSppeecciiffiiccaattiioonnss..  



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  113399  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

113399  

  

IIII..  TTeecchhnniiccaall  SSppeecciiffiiccaattiioonnss  

  

33..  SSPPEECCIIFFIICCAATTIIOONNSS  FFOORR  CCOOLLOOUURREEDD  PPAAVVEERR  BBLLOOCCKKSS  

  

CCoolloouurreedd    ccoonnccrreettee  ppaavveerr  bblloocckkss  sshhaallll  bbee  mmaannuuffaaccttuurreedd  aass  ppeerr  aattttaacchheedd  ssppeecciiffiiccaattiioonnss  uussiinngg    

aapppprroovveedd  ccoolloouurr  PPiiggmmeenntt  ooff  ““  BBAAYYEERR””    mmaakkee  ““  BBAAYYFFEERRRROOXX  IIRROONNOOXXIIDDEE  PPIIGGMMEENNTTSS””  

wwiitthh    mmiinniimmuumm  ccoolloouurr  ppiiggmmeenntt    ooff  33  %%  bbyy    wweeiigghhtt  ooff  cceemmeenntt..  TThhee  ccoolloouurr  sshhaallll  bbee  ““  RREEDD””  oorr    aass  

sseelleecctteedd  bbyy  HHPPCCLL    ffrroomm    ccoolloouurr  ppiiggmmeenntt    mmaannuuffaaccttuurraarr‟‟ss  sshhaaddee  ccaarrdd  &&  ssaammppllee  sshhaallll  bbee  aapppprroovveedd  

bbyy  HHPPCCLL    bbeeffoorree  ccoommmmeenncceemmeenntt    ooff    tthhee  wwoorrkk..  GGrreeyy  OOPPCC  5533  ggrraaddee  //4433  ggrraaddee  cceemmeenntt  sshhaallll  bbee  

uusseedd    ffoorr  ccoolloouurreedd  ppaavveerrss  ttoo  oobbttaaiinn      tthhee  ddeessiirreedd  sshhaaddee..  TThhee  jjoobb  aallssoo  iinncclluuddeess  pprroovviiddiinngg  5500  mmmm  

tthhiicckk    ssaanndd  bbeeddddiinngg  ttoo  mmaattcchh    tthhee  sshhaaddee    ooff  tthhee  ppaavveerr  bblloocckk..  

  

TThhee  ccoolloouurr  ooff  tthhee  PPaavveerr  BBlloocckk    sshhaallll  bbee  gguuaarraanntteeeedd  aaggaaiinnsstt    ffaaddiinngg  ooff  ccoolloouurr  ffoorr  aa  ppeerriioodd  ooff  1122  

mmoonntthhss  ffrroomm    tthhee  ddaattee    ooff  llaayyiinngg  ooff  tthhee  ssaammee  aatt  ssiittee..  

  

AAllll    ootthheerr  tteecchhnniiccaall    ssppeecciiffiiccaattiioonnss  &&  pprroocceedduurree  ffoorr  tteessttiinngg,,llaayyiinngg  &&  ssaammpplliinngg    ooff  ccoolloouurreedd  ppaavveerrss  

wwiillll  bbee  aass  ppeerr  aattttaacchhmmeenntt..  

  

IIII..    TTeecchhnniiccaall  SSppeecciiffiiccaattiioonnss  ..  

  

44..    SSPPEECCIIFFIICCAATTIIOONNSS  FFOORR  RREEFFLLEECCTTIIVVEE  TTYYPPEE  PPAAVVEERR    

  BBLLOOCCKKSS  

  

TThhee  PPaavveerr    bblloocckkss  sshhaallll  bbee  mmaaddee  iinn  ttwwoo  llaayyeerrss  ..  TToopp  llaayyeerr  sshhaallll  bbee  1100  ttoo  1155  mmmm  &&  bbaallaannccee    ffoorr  

bboottttoomm  llaayyeerr..  BBootthh  tthhee  llaayyeerrss  sshhaallll  bbee  mmiixxeedd  ttoo    aacchhiieevvee  ddeessiirreedd  ccoommpprreessssiivvee  ssttrreennggtthh  mmeennttiioonneedd    

uunnddeerr  ““  TTeessttiinngg  ooff  ppaavveerr  bblloocckkss..””  

  

TToopp  llaayyeerr  sshhaallll  hhaavvee  1100  ttoo  1155  mmmm  uunniiffoorrmm  tthhiicckknneessss  mmaaddee  oouutt  ooff  GGrraanniittee//QQuuaarrttzz  ccrruusshheedd    

aaggggrreeggaatteedd    ooff  ccuubbiiccaall    ssiizzeess    nnoott  mmoorree  tthhaatt  66  mmmm  aanndd  ddoowwnnssiizzee((  sshhaallll  hhaavvee  ggoooodd  aabbrraassiioonn    

rreessiissttaanntt  pprrooppeerrttiieess))  aass  wweeaarriinngg  llaayyeerr    aanndd  rreelleeccttiivvee    ccooaattiinngg  &&  cceemmeenntt  sshhaallll  bbee  mmiixxeedd  wwiitthh  UUVV  

rreessiissttaanntt  ppiiggmmeenntt    aanndd  ccoolloouurr  aass  ppeerr    HHPPCCLL‟‟ss  sseelleeccttiioonn  aanndd  wwiitthhoouutt  iimmppaaiirriinngg  tthhee  cchhaarraacctteerriissttiicc    

pprrooppeerrttiieess  ooff  cceemmeenntt..  TToopp  ssuurrffaaccee  sshhaallll  bbee  mmaaddee  aannttii  sskkiidd  ((iinnddeennttaattiioonnss))  wwiitthh  llaaccqquueerr  ccooaattiinngg  

ffiinniisshh..    ((PPllss..  AAllssoo    rreeffeerr    ccllaauussee  nnoo..33,,uunnddeerr    CChhaapptteerr  IIII    TTeecchhnniiccaall  ssppeecciiffiiccaattiioonnss..))  

  

AApppprroovveedd  aaddmmiixxttuurree  ((ccoonnffiirrmmiinngg  ttoo  IISS99110033))  ,,iiff  rreeqquuiirreedd,,  sshhaallll  bbee  uusseedd  aass  ppeerr  mmaannuuffaaccttuurreerr‟‟ss  

rreeccoommmmeennddaattiioonn  &&  aass  ppeerr  IISS  445566..    

        

  CCoommppaaccttiioonn  --CCoommppaaccttiioonn  ooff  mmoouullddss  sshhaallll  bbee  ddoonnee  bbyy    mmeecchhaanniiccaall  vviibbrraattoorrss..  TThhee  vviibbrraattoorr  

sshhoouulldd  vviibbrraattee    iinn  bbootthh  hhoorriizzoonnttaall  &&  vveerrttiiccaall  ddiirreeccttiioonnss  ssiimmuullttaanneeoouussllyy..  MMoouulldd  sshhoouulldd  bbee  

rreettaaiinneedd  mmiinniimmuumm  11&&  11//22  mmiinnuutteess  oonn  ttaabbllee  ttyyppee  vviibbrraattoorr‟‟ss  ppllaattffoorrmm..  
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  CCuurriinngg  ::  TThhee  rruubbbbeerr  mmoouullddss  sshhaallll  bbee  ppllaacceedd  ttiigghhttllyy  cclloosseedd    ssoo  tthhaatt  tthheeyy  aarree  nnoott  eexxppoosseedd  ttoo  

oouuttssiiddee    aattmmoosspphheerree..  SStteeaamm  oorr  mmiisstt  ccuurriinngg    ttoo  bbee  ddoonnee  ffoorr  mmiinniimmuumm  2244  hhoouurrss  ppeerriioodd..  

    

              AAfftteerr  ccuurriinngg  tthhee  ppaavveerrss  sshhaallll  bbee  sspprreeaadd  ffoorr    sspprreeaadd  ffoorr  ddrryyiinngg    aanndd  tthheenn    HHPPCCLL  aapppprroovveedd  

      llaaqquueerr  ccooaattiinngg    sshhaallll  bbee    aapppplliieedd  ttoo  ggiivvee  tthhee  ttoopp  ssuurrffaaccee    ooff  bblloocckk  aa  ssmmooootthh  &&  sshhiinnyy    ffiinniisshh  

    ffrreeee  ooff  ppoott  hhoolleess..  LLaaqquueerr  ccooaattiinngg  ttoo  bbee  aapppplliieedd  aass  ppeerr  mmaannuuffaaccttuurreerr‟‟ss  ssppeecciiffiiccaattiioonnss..  

  

  TThhee    llaaccqquueerr    ccooaattiinngg  &&  ccoolloouurr  ooff  tthhee  PPaavveerr  BBlloocckk    sshhaallll  bbee  gguuaarraanntteeeedd  ffoorr  aa  ppeerriioodd  ooff  1122  mmoonntthhss  

ffrroomm    tthhee  ddaattee    ooff  llaayyiinngg  ooff  tthhee  ssaammee  aatt  ssiittee  ..tthhee  ttoopp  ssuurrffaaccee  sshhaallll  hhaavvee  nnoo  ppiinn  hhoolleess  &&  sshhoouulldd  bbee  

ddeennssee..  TThhee  ccoolloouurreedd  ppiiggmmeenntt    &&  llaaqquueerr  ccooaattiinngg  sshhoouulldd  nnoott  bbee  hhaarrmmffuull  ttoo    ccoonnccrreettee..  

AAllll    ootthheerr  tteecchhnniiccaall    ssppeecciiffiiccaattiioonnss  &&  pprroocceedduurree  ffoorr  tteessttiinngg,,  llaayyiinngg  &&  ssaammpplliinngg    ooff      rreefflleeccttiivvee  

ttyyppee    ppaavveerrss  wwiillll  bbee  aass  ppeerr  aattttaacchhmmeenntt..  

IIII..    TTeecchhnniiccaall  SSppeecciiffiiccaattiioonnss  ..  

  

5.  Pavers Block Characteristics 

  

11..  TThhee  ccoonnccrreettee  ppaavveerrss    sshhoouulldd  ccoonnffiirrmm  ttoo  IISS  22118855,,IISS  445566  &&  IISS  11223388  oorr  AASSTTMM  CC  993366  oorr        

CCSSAA  AA  223311..22--9955..  

    

22..    TThhee  ccoonnccrreettee  ppaavveerrss  sshhoouulldd  bbee  uunniippaavveerr  sshhaappee..  

  

33....  TThhee  ssuurrffaaccee  sshhoouulldd  bbee  ooff  aannttii  sskkiidd      ttyyppee..  TThhee  ttoopp    ssuurrffaaccee  sshhaallll  hhaavvee  nnoo  ppiinnhhoolleess  &&  

sshhoouulldd  bbee  ddeennsseedd..  TThhee  ccoolloouurreedd  ppiiggmmeenntt  &&  llaaqquueerr  ccooaattiinngg,,iiff  pprroovviiddeedd,,  sshhoouulldd  nnoott  bbee  

hhaarrmmffuull  ttoo  ccoonnccrreettee..  

    

44..    TThhee  ccoonnccrreettee  ppaavveerrss  sshhoouulldd  hhaavvee  ppeerrppeennddiiccuullaarriittiieess    aafftteerr  rreelleeaassee  ffrroomm    tthhee  mmoouulldd                    

              aanndd  tthhee  ssaammee  sshhoouulldd  bbee  rreettaaiinneedd  uunnttiill  tthhee  llaayyiinngg..  

    

55..  ..          TThhee  ppaavveerr  sshhoouulldd  hhaavvee  uunniiffoorrmm  cchhaammffeerrss  ttoo    ffaacciilliittaattee  eeaassyy  ddrraaiinnaaggee      ooff      ssuurrffaaccee  

              rruunn  ooffff..  

    

66..              TThhee  ppaavveerrss  sshhoouulldd  hhaavvee  uunniiffoorrmm  iinntteerrlloocckkiinngg  ssppaaccee  ooff  22mmmm  ttoo  33mmmm    ttoo      eennssuurree      

              ccoommppaacctteedd  ssaanndd  ffiilllliinngg  aafftteerr  vviibbrraattiioonn  oonn  tthhee  ppaavveerr      ssuurrffaaccee..  

    

77..              TThhee  ccoonnccrreettee  mmiixxiinngg  ttoo  bbee  ddoonnee  iinn  bbaattcchhiinngg  ppllaannttss..  RRuubbbbeerr  mmoouullddss  ttoo  bbee  uusseedd  ttoo  aacchhiieevvee          

                        bbeetttteerr  eeddggeess..  

    

88..              TThhee  ccoonnccrreettee    mmiixx  ddeessiiggnn  sshhoouulldd  bbee  ffoolllloowweedd  ffoorr  eeaacchh  bbaattcchh  ooff        mmaatteerriiaallss        

              sseeppaarraatteellyy  aanndd  aauuttoommaattiicc  bbaattcchhiinngg  ppllaanntt  iiss  ttoo  bbee  uusseedd    ttoo      aacchhiieevvee  uunniiffoorrmmiittyy  iinn          

              ssttrreennggtthh  aanndd  qquuaalliittyy..    
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99..                TThhee  ppaavveerrss  sshhaallll  bbee  mmaannuuffaaccttuurreedd  iinn  ssiinnggllee  llaayyeerr  oorr  ddoouubbllee  llaayyeerr..  

    

1100..            CCoommppaaccttiioonn  --CCoommppaaccttiioonn  ooff  mmoouullddss  sshhaallll  bbee  ddoonnee  bbyy    mmeecchhaanniiccaall  vviibbrraattoorrss..  TThhee  vviibbrraattoorr        

  sshhoouulldd  vviibbrraattee    iinn  bbootthh  hhoorriizzoonnttaall  &&  vveerrttiiccaall  ddiirreeccttiioonnss  ssiimmuullttaanneeoouussllyy..  MMoouulldd  sshhoouulldd  bbee      

rreettaaiinneedd  mmiinniimmuumm  11&&  11//22  mmiinnuutteess  oonn  ttaabbllee  ttyyppee  vviibbrraattoorr‟‟ss  ppllaattffoorrmm..  

    

1111..    CCuurriinngg  ::  TThhee  rruubbbbeerr  mmoouullddss  sshhaallll  bbee  ppllaacceedd  ttiigghhttllyy  cclloosseedd    ssoo  tthhaatt  tthheeyy  aarree  nnoott  eexxppoosseedd  ttoo  

oouuttssiiddee    aattmmoosspphheerree..  SStteeaamm  oorr  mmiisstt  ccuurriinngg    ttoo  bbee  ddoonnee  ffoorr  mmiinniimmuumm  2244  hhoouurrss  ppeerriioodd..  

  

1122..      AAfftteerr  ccuurriinngg  tthhee  ppaavveerrss  sshhaallll  bbee  sspprreeaadd  ffoorr    sspprreeaadd  ffoorr  ddrryyiinngg  ..  

    

1133..      SSkkiilllleedd  llaabboouurr  sshhoouulldd  bbee  eemmppllooyyeedd  ffoorr  llaayyiinngg  bblloocckkss  ttoo  eennssuurree    lliinnee    aanndd  lleevveell  ooff        

llaayyiinngg,,  ddeessiirreedd  sshhaappee  ooff  tthhee  ssuurrffaaccee  aanndd  aaddeeqquuaattee      ccoommppaaccttiioonn  ooff  tthhee  ssaanndd  iinn  tthhee  

    JJooiinnttss..  

      

1144..      TThhee  ppaavveerrss  sshhaallll  bbee  ooff  cceemmeenntt  ggrreeyy  ccoolloouurr  wwiitthhoouutt  aannyy  ppiiggmmeenntt  oorr    ccoolloouurreedd                    

                PPaavveerrss  oorr  rreelleeccttiivvee  ttyyppee      aass  ppeerr    aattttaacchheedd    ssppeecciiffiiccaattiioonnss..  

    

IIII..44..99        TThhee  ppaavveerrss  aarree  ttoo  bbee  sskkiirrtteedd  aallll  rroouunndd  wwiitthh  kkeerrbbiinngg  uussiinngg  ssoolliidd      ccoonnccrreettee  bblloocckkss  ooff      ssiizzee            

110000mmmm  XX  220000mmmm  XX  440000mmmm..  TThhee  kkeerrbbiinngg      sshhoouulldd  bbee  eemmbbeeddddeedd  ffoorr  110000mmmm    ddeepptthh..  TThhee              

ccoonnccrreettee  uusseedd  ffoorr      kkeerrbbiinngg  sshhaallll  bbee  ccuurreedd  pprrooppeerrllyy  ffoorr  77  ddaayyss  mmiinniimmuumm..  

  

IIII..    TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS..  

66..  PPAAVVEERR  BBLLOOCCKK  DDIIMMEENNSSIIOONNSS  

TThhiicckknneessss  8800  mmmm  

SShhaappee  

  
UUnniirreegguullaarr  ((UUnniiffoorrmm  SShhaappee  wwiitthh  nnoo  HHoollllooww  OOrr  

CCrraacckkss))  

CChhaammffeerr  44mmmm  ttoo  66mmmm  aalloonngg  ttoopp  eeddggeess  

CCoolloouurr  AA..  NNaattuurraall  cceemmeenntt  ggrreeyy  ccoolloouurr  wwiitthhoouutt  uussee  ooff  

aannyy  ppiiggmmeenntt  

BB..  FFoorr  ccoolloouurreedd  ppaavveerrss  rreeffeerr  ““SSppeecciiffiiccaattiioonnss  

ffoorr  ccoolloouurreedd  ppaavveerrss””  

CC..    FFoorr  rreefflleeccttiivvee  ttyyppee  ppaavveerrss  ,,ppllss..  RReeffeerr  

““SSppeeccffiiccaattiioonnss  ffoorr  rreefflleeccttiivvee  ttyyppee  ppaavveerrss..  

  

DDiimmeennssiioonnaall    TToolleerraannccee      ((++//--))  22mmmm  ffoorr  LLeennggtthh  &&  wwiiddtthh,,  ((++//--))33  mmmm  ffoorr  

HHeeiigghhtt  ((TThhiicckknneessss))  
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IIII..  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS..  

  

77..  TTeessttiinngg  ooff  PPaavveerr  BBlloocckkss..  

  

  

SSRR..NNOO  

  

  

**      TTEESSTT  
SSPPEECCIIFFIICCAATTIIOONN  

AAvveerraaggee  VVaalluueess    

((AAvveerraaggee  OOff    MMiinniimmuumm  FFiivvee  SSaammpplleess//  SSiittee  ))  

  

11..  
  

CCoommpprreessssiivvee  SSttrreennggtthh  

BBSS  66771177  

  

MMiinn..  4400  NN//SSqqmmmm  ffoorr  8800mmmm  tthhiicckk        

  

  

  

22..  
  

FFlleexxuurraall  SSttrreennggtthh  

  

  

MMiinniimmuumm  44..55  NN//SSqqmmmm  

  

33..  
  

AAbbrraassiioonn  RReessiissttaannccee    

  

  

MMaaxxiimmuumm  11..55    

  

44..  
  

WWaatteerr  AAbbssoorrppttiioonn  

AASSTTMM  CC  993366  

  

MMaaxxiimmuumm  55..0000  %%  

  

55..  
  

MMiinniimmuumm  CCeemmeenntt  CCoonntteenntt  

  

  

338800  KKgg//CCuuMM  

  

VViissuuaall  IInnssppeeccttiioonn::  AAllll  uunniittss  sshhoouulldd  bbee  ssoouunndd    aanndd  ffrreeee  ooff    ddeeffeeccttss  ..  

  

RReessiissttaannccee  ttoo  ffrreeeezziinngg  &&  tthhaawwiinngg  ::  CCoonnccrreettee  PPaavveerrss  sshhoouulldd    hhaavvee  aaddeeqquuaattee  rreessiissttaannccee  ttoo  

ffrreeeezziinngg  aanndd  tthhaawwiinngg..  WWhheenn  tteesstteedd  iinn  llaabboorraattoorryy  iinn  aaccccoorrddaannccee  wwiitthh  sseeccttiioonn  88  ooff  mmeetthhoodd  CC6677  ooff  

IISSOO--DDIISS--44110088,,ssppeecciimmeennss  sshhaallll  hhaavvee    nnoo  bbrreeaakkaaggee    aanndd  lloossss  iinn  ddrryy  wweeiigghhtt    ooff    aannyy  iinnddiivviidduuaall  uunniitt    

sshhoouulldd  nnoott    bbee  mmoorree  tthhaann  11..00%%  ,,  wwhheenn  ssuubbjjeecctteedd  ttoo    5500  ccyycclleess  ooff    ffrreeeezziinngg  aanndd  tthhaawwiinngg  ..  TThhee  tteesstt  

sshhaallll  bbee  ccoonndduucctteedd  nnoott  mmoorree  tthhaann    1122  mmoonntthhss  pprriioorr  ttoo  ddeelliivveerryy  ooff  uunniittss..  

  

**  SSaammpplliinngg  aanndd  TTeessttiinngg  PPrroocceedduurree  AAss  PPeerr  EEnncclloosseedd  SSppeecciiffiiccaattiioonnss  

SSaammpplliinngg  aanndd  TTeessttiinngg  pprroocceedduurreess  ffoorr  PPaavveerr  BBlloocckkss  

SSaammppllee  ssiizzee  ::    

IINNTTEERRNNAALL  --    AAvveerraaggee  ooff  mmiinniimmuumm  33  ssaammpplleess  ppeerr  55000000  BBlloocckkss        

EEXXTTEERRNNAALL  --  MMiinniimmuumm  22  BBlloocckkss  ppeerr  1100000000  bblloocckkss  ..  AAvveerraaggee  ooff    mmiinniimmuumm                  

88  bblloocckkss  ppeerr  ssiittee    

11..  SSaammpplliinngg  FFoorr  TTeessttiinngg  

SSaammpplliinngg  ffoorr  tteessttiinngg  ooff  ppaavveerr  bblloocckkss  sshhaallll  bbee  ddoonnee  iinn  aaccccoorrddaannccee  wwiitthh  AAppppeennddiixx--AA..  
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22..        CCoommpprreessssiivvee  SSttrreennggtthh  

TTeessttiinngg  ffoorr  ccoommpprreessssiivvee  ssttrreennggtthh  sshhaallll  bbee  uunnddeerrttaakkeenn  iinn  aaccccoorrddaannccee  wwiitthh    AAppppeennddiixx--BB..  TThhee  

aavveerraaggee  ccoommpprreessssiivvee  ssttrreennggtthh  ooff  tthhee  bblloocckkss  tteesstteedd  sshhaallll  bbee  mmiinn..4400  NN//SSqqmmmm    ffoorr  8800  mmmm  tthhiicckk..  

33..      AAbbrraassiioonn  RReessiissttaannccee  

TTeessttiinngg  ffoorr  aabbrraassiioonn  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  IISS  11223377  ((SSppeecciiffiiccaattiioonnss  ffoorr  CCeemmeenntt  CCoonnccrreettee  

FFlloooorr  TTiilleess))  --  AAppppeennddiixx  CC..  

44..  FFlleexxuurraall  SSttrreennggtthh  

TTeessttiinngg  ffoorr  fflleexxuurraall  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  IISS  11223377  ((SSppeecciiffiiccaattiioonnss  

ffoorr  CCeemmeenntt  CCoonnccrreettee  FFlloooorr  TTiilleess))  --  AAppppeennddiixx  DD..  

55..    WWaatteerr  AAbbssoorrppttiioonn    

TTeessttiinngg  ffoorr  wwaatteerr  aabbssoorrppttiioonn  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  IISS  22118855::11997799  ::PPaarrtt  11((  SSppeecciiffiiccaattiioonnss  

ffoorr  CCoonnccrreettee  MMaassoonnrryy  UUnniittss  ))  --    AAppppeennddiixx    EE..  

IIII..TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  

88..  LLAAYYIINNGG  OOFF  PPAAVVEERR  BBLLOOCCKKSS..  

88..11..11    PPRRIIMMIINNGG    

TThhee  ccoonnttaaccttoorrss  aarree  rreeqquuiirreedd    ttoo  vveerriiffyy  tthhee  eexxiissttiinngg  WWBBMM  ddrriivveewwaayy  ssuurrffaaccee  aanndd    aasscceerrttaaiinn  tthhee  

CCBBRR  vvaalluuee  ..  AAccccoorrddiinnggllyy  tthhee  ttoottaall    ssuubb  ggrraaddee  tthhiicckknneessss  rreeqquuiirreedd  ttoo  aacchhiieevvee  tthhee  ddeessiirreedd  CCBBRR  

vvaalluuee  ttoo  bbee  aaddvviisseedd    ttoo  HHPPCCLL  wwiitthhiinn  sseevveenn  ddaayyss  ooff  rreecceeiipptt  ooff  ccaallll--uupp  ..  HHPPCCLL  sshhaallll,,  tthhrroouugghh  

rreegguullaarr  vveennddoorrss  aarrrraannggee  ttoo  ccaarrrryyoouutt    ssuucchh  WWBBMM,,  wwhheerreevveerr    rreeqquuiirreedd..  BBeeffoorree  ttaakkiinngg  oovveerr  tthhee    ssiitteess  

tthhee  PPaavveerr  bblloocckk  llaayyiinngg  ppaarrttyy  iiss  rreeqquuiirreedd  ttoo  vveerriiffyy  tthhee  ssttaabbiilliizzaattiioonn  ooff  tthhee  ssuurrffaaccee  wwiitthh  CCBBRR  vvaalluueess  

..  

IItt  wwiillll  bbee  tthhee  rreessppoonnssiibbiilliittyy  ooff  tthhee  PPaavveerr  bblloocckk  ppaarrttyy  ttoo  eennssuurree  tthhaatt  tthhee  MMaannhhoolleess//  PPiippeelliinnee//  CCaabbllee  

ttrreenncchheess  //  cciirrccuullaarr  ddrraaiinnaaggee  ssyysstteemm  eettcc..  rraaiisseedd  ttoo  ddrriivveewwaayy  lleevveell  uussiinngg  tthhee  rreeqquuiissiittee  mmaatteerriiaallss  aass  

ppeerr  iinnssttrruuccttiioonn  ooff    EEnngggg  IInn  CChhaarrggee  ((EEIICC))  ooff    HHPPCCLL  ..    TThhee  aarreeaass  ooff  ppootthhoolleess  //ddeeeepp  ddeepprreessssiioonnss  aatt  

tthhee  iissoollaatteedd  llooccaattiioonnss  aallssoo  hhaavvee  ttoo  bbee  ffiilllleedd  uupp  bbeeffoorree  llaayyiinngg    tthhee  ppaavveerr  bblloocckkss..  NNoo  eexxttrraa  ppaayymmeennttss  

wwiillll  bbee  mmaaddee  ffoorr  tthhiiss  ppuurrppoossee..  TThhee  aarreeaa  ooff    rraaiisseedd    mmaannhhoolleess  sshhaallll  bbee    iinncclluuddeedd  iinn  tthhee  

mmeeaassuurreemmeenntt  ooff    oovveerraallll  aarreeaa  ooff  ppaavveerr  bblloocckkss  ffoorr  tthhee  ppuurrppoossee  ooff    ppaayymmeenntt..    

  

IItt  wwiillll  bbee  tthhee  rreessppoonnssiibbiilliittyy    ooff  tthhee  ccoonnttrraaccttoorrss    ttoo  eennssuurree    tthhaatt  uudduullaattiioonnss  oonn  tthhee  ppaavveerr  bblloocckkss  aarree  

eelliimmiinnaatteedd    aafftteerr    tthhee    ttrraaffffiicc  iiss  aalllloowweedd    oonn  iitt  ..  PPrrooppeerr  ssllooppee  ffoorr  ddrraaiinniinngg  ooff  wwaatteerr  nneeeeddss  ttoo  bbee    

eennssuurreedd  bbyy  tthhee  ccoonnttrraaccttoorr..    AAllll  nneecceessssaarryy  mmaatteerriiaallss  ,,  ttoooollss  ,,  ttaacckklleess    aarree  rreeqquuiirreedd    ttoo  bbee  aarrrraannggeedd  

bbyy    tthhee    ccoonnttrraaccttoorr..    

  

88..11..22    BBEEDDDDIINNGG  SSAANNDD  CCOOUURRSSEE    

  

TThhee  bbeeddddiinngg  ssaanndd    sshhaallll  ccoonnssiisstt  ooff    aa  cclleeaann    wweellll  ggrraaddeedd  ssaanndd    ppaassssiinngg  tthhrroouugghh  44..7755  mmmm  ssiieevvee  aanndd  

ssuuiittaabbllee  ttoo    ccoonnccrreettee  mmaannuuffaaccttuurree  ..TThhee  bbeeddddiinngg  sshhoouulldd  bbee  ffrroomm  eeiitthheerr  aa  ssiinnggllee  ssoouurrccee  oorr  bblleennddeedd  

ttoo  aacchhiieevvee  tthhee  ffoolllloowwiinngg  ggrraaddiinngg..  

  

                    IISS  SSIIEEVVEE  SSIIZZEE                                                                                                                            %%    PPAASSSSIINNGG  

  99..5522  mmmm                                      110000  
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  44..7755  mmmm                9955--110000  

  22..3366  mmmm                8800--110000    

  11..1188  mmmm                                      5500--110000  

  660000  mmiiccrroonnss                2255--6600  

  330000  mmiiccrroonnss                1100--3300  

  115500  mmiiccrroonnss                    55--1155  

  7755  mmiiccrroonnss                    00--1100

  ____________________________________________________________________________________________________________________________________________  

  

CCoonnttrraaccttoorr  sshhaallll  bbee    rreessppoonnssiibbllee  ttoo    eennssuurree    tthhaatt  ssiinnggllee--ssiizzeedd,,  ggaapp--ggrraaddeedd  ssaannddss    oorr    ssaannddss  

ccoonnttaaiinniinngg  aann  eexxcceessssiivvee  aammoouunntt  ooff  ffiinneess  oorr  ppllaassttiicc  ffiinneess  aarree  nnoott  uusseedd..  TThhee  ssaanndd  ppaarrttiicclleess  sshhoouulldd  

pprreeffeerraabbllyy  bbee  sshhaarrpp  nnoott  rroouunnddeedd  ,,  aass  sshhaarrpp  ssaanndd  ppoosssseessss  hhiigghheerr    ssttrreennggtthh  aanndd  rreessiisstt  tthhee  mmiiggrraattiioonn  

ooff  ssaanndd  ffrroomm  uunnddeerr  tthhee  bblloocckk  ttoo  lleessss  ffrreeqquueennttllyy  aarreeaass..  EEvveenn  tthhoouugghh  sshhaarrpp  ssaannddss  aarree  rreellaattiivveellyy  

mmoorree  ddiiffffiiccuulltt  ttoo  ccoommppaacctt  tthhaann  rroouunnddeedd  ssaannddss  ,,  tthhee  uussee  ooff  sshhaarrpp  ssaannddss  iiss  pprreeffeerrrreedd  ffoorr  tthhee  mmoorree  

hheeaavviillyy  ttrraaffffiicckkeedd  ddrriivveewwaayyss..  TThhee  ssaanndd  uussee  ffoorr  bbeeddddiinngg    sshhaallll  bbee    ffrreeee    ooff    aannyy    ddeelleettoorriioouuss    

ssoolluubbllee  ssaallttss    oorr  ootthheerr  ccoonnttaammiinnaannttss  lliikkeellyy  ttoo    ccaauussee  eefffflloorreesscceennccee  ..  

TThhee  ssaanndd  sshhaallll  bbee  ooff  uunniiffoorrmm  mmooiissttuurree  ccoonntteenntt    aanndd  wwiitthhiinn  44%%--88%%    wwhheenn  sspprreeaadd    aanndd  sshhaallll  bbee  

pprrootteecctteedd  aaggaaiinnsstt    rraaiinn  wwhheenn  ssttoocckkppiilleedd    pprriioorr  ttoo  sspprreeaaddiinngg  ..  SSaattuurraatteedd  ssaanndd  sshhaallll  nnoott  bbee  uusseedd..  

  

TThhee  bbeeddddiinngg  ssaanndd  sshhaallll  bbee  sspprreeaadd    lloooossee  iinn  aa  uunniiffoorrmm  llaayyeerr  aass  ppeerr  ddrraawwiinngg  ..  TThhee  ccoommppaacctteedd    

uunniiffoorrmm    tthhiicckknneessss    sshhaallll  bbee  ooff    5500mmmm  aanndd  wwiitthhiinn  ++  55mmmm  ..TThhiicckknneessss  vvaarriiaattiioonn  sshhaallll  nnoott  bbee  uusseedd  

ttoo  ccoorrrreecctt    iirrrreegguullaarriittiieess    iinn  tthhee  bbaassee  ccoouurrssee    ssuurrffaaccee  ..    

  

TThhee  sspprreeaadd  ssaanndd  sshhaallll  bbee  ccaarreeffuullllyy  mmaaiinnttaaiinneedd  iinn  aa  lloooossee  ddrryy  ccoonnddiittiioonn  aanndd  pprrootteecctteedd  aaggaaiinnsstt  pprree--

ccoommppaaccttiioonn  bbootthh  pprriioorr  ttoo  aanndd  ffoolllloowwiinngg  ssccrreeeeddiinngg  ..AAnnyy  pprree--ccoommppaacctteedd      ssaanndd  oorr  ssccrreeeeddeedd  ssaanndd  

lleefftt  oovveerrnniigghhtt  sshhaallll  bbee  lloooosseenneedd    bbeeffoorree  ffuurrtthheerr  llaayyiinngg  ooff    ppaavviinngg  uunniittss  ttaakkee  ppllaaccee..  

SSaanndd  sshhaallll  bbee  sslliigghhttllyy  ssccrreeeeddeedd    iinn  aa  lloooossee  ccoonnddiittiioonn  ttoo  tthhee  pprreeddeetteerrmmiinneedd  ddeepptthh  oonnllyy  sslliigghhttllyy  

aahheeaadd  ooff  tthhee  llaayyiinngg  ooff  tthhee  ppaavviinngg  uunniitt..    

  

AAnnyy  ddeepprreessssiioonnss  iinn  tthhee  ssccrreeeeddeedd  ssaanndd  eexxcceeeeddiinngg  55mmmm  sshhaallll  bbee  lloooosseenneedd  ,,  rraakkeedd  aanndd  rreessccrreeeeddeedd    

bbeeffoorree  llaayyiinngg  ooff  ppaavviinngg  uunniittss  ..      

88..11..33    LLAAYYIINNGG  OOFF    IINNTTEERRLLOOCCKKIINNGG    PPAAVVIINNGG    UUNNIITTSS  ::  

PPaavviinngg  uunniittss  sshhaallll  bbee  llaaiidd  iinn  hheerrrriinnggbboonnee  llaayyiinngg  ppaatttteerrnn  tthhrroouugghhoouutt  tthhee  ppaavveemmeenntt..    OOnnccee  tthhee  

llaayyiinngg  ppaatttteerrnn  hhaass  bbeeeenn  eessttaabblliisshheedd  ,,  iitt  sshhaallll  ccoonnttiinnuuee  wwiitthhoouutt  iinntteerrrruuppttiioonn  oovveerr  tthhee  eennttiirree  

ppaavveemmeenntt  ssuurrffaaccee..    CCuuttttiinngg  ooff  bblloocckkss,,  tthhee  uussee  ooff  iinnffiillll  ccoonnccrreettee  oorr  ddiissccoonnttiinnuuiittiieess  iinn  llaayyiinngg  ppaatttteerrnn  

iiss    nnoott  bbee  ppeerrmmiitttteedd    iinn  ootthheerr  tthhaann  aapppprroovveedd  llooccaattiioonnss  ..  

PPaavviinngg  uunniittss  sshhaallll  bbee  ppllaacceedd  oonn  tthhee  uunnccoommppaacctteedd  ssccrreeeeddeedd  ssaanndd  bbeedd  ttoo  tthhee  nnoommiinnaatteedd  llaayyiinngg  

ppaatttteerrnn,,  ccaarree  bbeeiinngg  ttaakkeenn  ttoo  mmaaiinnttaaiinn  tthhee  ssppeecciiffiieedd  bboonndd  tthhrroouugghhoouutt  tthhee  jjoobb..    TThhee  ffiirrsstt  rrooww  sshhaallll  

bbee  llooccaatteedd  nneexxtt  ttoo  aann  eeddggee  rreessttrraaiinntt..    SSppeecciiaallllyy  mmaannuuffaaccttuurreedd  eeddggee  ppaavviinngg  uunniittss  aarree  ppeerrmmiitttteedd  oorr  

eeddggee  uunniittss  mmaayy  bbee  ccuutt  uussiinngg  aa  ppoowweerr  ssaaww,,  aa  mmeecchhaanniiccaall  oorr  hhyyddrraauulliicc  gguuiilllloottiinnee,,  bboollsstteerr  oorr  ootthheerr  

aapppprroovveedd  ccuuttttiinngg  mmaacchhiinnee..  
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PPaavviinngg  uunniittss  sshhaallll  bbee  ppllaacceedd  ttoo  aacchhiieevvee  ggaappss  nnoommiinnaallllyy  22  ttoo  33mmmm  wwiiddee  bbeettwweeeenn  aaddjjaacceenntt  ppaavviinngg  

jjooiinnttss..    NNoo  jjooiinntt  sshhaallll  bbee  lleessss  tthhaann  11..55  mmmm  nnoorr  mmoorree  tthhaann  44mmmm..    FFrreeqquueenntt  uussee  ooff  ssttrriinngg  lliinneess  sshhaallll  

bbee  uusseedd  ttoo  cchheecckk  aalliiggnnmmeenntt..    IInn  tthhiiss  rreeggaarrdd,,  tthhee  ““llaayyiinngg  ffaaccee””  sshhaallll  bbee  cchheecckkeedd  aatt  lleeaasstt  eevveerryy  ttwwoo  

mmeettrreess  aass  tthhee  ffaaccee  pprroocceeeeddss..    SShhoouulldd  tthhee  ffaaccee  bbeeccoommee  oouutt  ooff  aalliiggnnmmeenntt,,  iitt  mmuusstt  bbee  ccoorrrreecctteedd  pprriioorr  

ttoo  iinniittiiaall  ccoommppaaccttiioonn  aanndd  bbeeffoorree  ffuurrtthheerr  llaayyiinngg  jjoobb  iiss  pprroocceeeeddeedd  wwiitthh  ..  

  

IInn  eeaacchh  rrooww  ,,  aallll  ffuullll  uunniittss  sshhaallll  bbee  llaaiidd  ffiirrsstt..    CClloossuurree  uunniittss  sshhaallll  bbee  ccuutt  aanndd  ffiitttteedd  ssuubbsseeqquueennttllyy..    

SSuucchh  cclloossuurree  uunniittss  sshhaallll  ccoonnssiisstt  ooff  nnoott  lleessss  tthhaann  2255%%  ooff  aa  ffuullll  uunniitt..  

  

TToo  iinnffiillll  ssppaacceess  bbeettwweeeenn  2255mmmm  aanndd  5500mmmm  wwiiddee,,  aa  ccoonnccrreettee  hhaavviinngg  11::22::44  cceemmeenntt  ::  ssaanndd  ::ccooaarrssee  

aaggggrreeggaattee  mmiixx  aanndd  aa  ssttrreennggtthh  ooff  4455  NN//SSqqmmmm    sshhaallll  bbee  uusseedd..    WWiitthhiinn  ssuucchh  mmiixx  tthhee  nnoommiinnaall  

aaggggrreeggaattee  ssiizzee  sshhaallll  nnoott  eexxcceeeedd  oonnee  tthhiirrdd  tthhee  ssmmaalllleesstt  ddiimmeennssiioonn  ooff  tthhee  iinnffiillll  ssppaaccee..    FFoorr  ssmmaalllleerr  

ssppaacceess  ddrryy  ppaacckkeedd  mmoorrttaarr  sshhaallll  bbee  uusseedd..  

  

EExxcceepptt  wwhheerree  iitt  iiss  nneecceessssaarryy  ttoo  ccoorrrreecctt  aannyy  mmiinnoorr  vvaarriiaattiioonnss  ooccccuurrrriinngg  iinn  tthhee  llaayyiinngg  bboonndd,,  tthhee  

ppaavviinngg  uunniittss  sshhaallll  nnoott  bbee  hhaammmmeerreedd  iinnttoo  ppoossiittiioonn..    WWhheerree  aaddjjuussttmmeenntt  ooff  ppoossiittiioonn  iiss  nneecceessssaarryy  

ccaarree  sshhaallll  bbee  ttaakkeenn  ttoo  aavvooiidd  pprreemmaattuurree  ccoommppaaccttiioonn  ooff  tthhee  ssaanndd  bbeeddddiinngg..  

  

88..11..44    IINNIITTIIAALL  CCOOMMPPAACCTTIIOONN    

  

AAfftteerr  llaayyiinngg  tthhee  ppaavviinngg  uunniittss,,  tthheeyy  sshhaallll  bbee  ccoommppaacctteedd  ttoo  aacchhiieevvee  ccoonnssoolliiddaattiioonn  ooff  tthhee  ssaanndd  

bbeeddddiinngg  aanndd  bbrroouugghhtt  ttoo  ddeessiiggnn  lleevveellss  aanndd  pprrooffiilleess  bbyy  nnoott  lleessss  tthhaann  ttwwoo  ((22))  ppaasssseess  ooff  aa  ssuuiittaabbllee  

ppllaattee  ccoommppaaccttoorr..  

  

TThhee  ccoommppaaccttoorr  sshhaallll  bbee  aa  hhiigghh--ffrreeqquueennccyy,,  llooww  aammpplliittuuddee  mmeecchhaanniiccaall  ffllaatt  ppllaattee  vviibbrraattoorr  hhaavviinngg  

ppllaattee  aarreeaa  ssuuffffiicciieenntt  ttoo  ccoovveerr  aa  mmiinniimmuumm  ooff  ttwweellvvee  ppaavviinngg  uunniittss..  

  

PPrriioorr  ttoo  ccoommppaaccttiioonn  aallll  ddeebbrriiss  sshhaallll  bbee  rreemmoovveedd  ffrroomm  tthhee  ssuurrffaaccee..  

  

CCoommppaaccttiioonn  sshhaallll  pprroocceeeedd  aass  cclloosseellyy  aass  ppoossssiibbllee  ffoolllloowwiinngg  llaayyiinngg  aanndd  pprriioorr  ttoo  aannyy  ttrraaffffiicc..    

CCoommppaaccttiioonn  sshhaallll  nnoott,,  hhoowweevveerr,,  bbee  aatttteemmpptteedd  wwiitthhiinn  oonnee  mmeettrree  ooff  tthhee  llaayyiinngg  ffaaccee..    CCoommppaaccttiioonn  

sshhaallll  ccoonnttiinnuuee  uunnttiill  lliippppiinngg  hhaass  bbeeeenn  eelliimmiinnaatteedd  bbeettwweeeenn  aaddjjooiinniinngg  uunniittss..    JJooiinnttss  sshhaallll  tthheenn  bbee  

ffiilllleedd  aanndd  rreeccoommppaacctteedd  aass  ddeessccrriibbeedd  iinn  CCllaauussee  66..11..55..  

  

AAllll  wwoorrkk  ffuurrtthheerr  tthhaann  oonnee  mmeettrree  ffrroomm  tthhee  llaayyiinngg  ffaaccee  sshhaallll  bbee  lleefftt  ffuullllyy  ccoommppaacctteedd  aatt  tthhee  

ccoommpplleettiioonn  ooff  eeaacchh  ddaayy‟‟ss  llaayyiinngg..  

  

AAnnyy  uunniittss  tthhaatt  aarree  ssttrruuccttuurraallllyy  ddaammaaggeedd  pprriioorr  ttoo  oorr  dduurriinngg  ccoommppaaccttiioonn  sshhaallll  bbee  iimmmmeeddiiaatteellyy  

rreemmoovveedd  aanndd  rreeppllaacceedd  ..  
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SSuuffffiicciieenntt  ppllaattee  ccoommppaaccttoorrss  sshhaallll  bbee  mmaaiinnttaaiinneedd  aatt  tthhee  ppaavviinngg  ssiittee  ffoorr  bbootthh  bbeeddddiinngg  ccoommppaaccttiioonn  

aanndd  jjooiinntt  ffiilllliinngg..  

88..11..55    JJOOIINNTT  FFIILLLLIINNGG  AANNDD  FFIINNAALL  CCOOMMPPAACCTTIIOONN    

AAss  ssoooonn  aass  pprraaccttiiccaall  aafftteerr  ccoommppaaccttiioonn  aanndd  iinn  aannyy  ccaassee  pprriioorr  ttoo  tthhee  tteerrmmiinnaattiioonn  ooff  wwoorrkk  oonn  tthhaatt  

ddaayy  aanndd  pprriioorr  ttoo  tthhee  aacccceeppttaannccee  ooff  ccoonnssttrruuccttiioonn  ttrraaffffiicc,,  ssaanndd  ffoorr  jjooiinntt  ffiilllliinngg  sshhaallll  bbee  sspprreeaadd  oovveerr  

tthhee  ppaavveemmeenntt..  

JJooiinntt  ssaanndd  sshhaallll  ppaassss  aa  22..3366  mmmm  ((NNoo  88))  ssiieevvee  aanndd  sshhaallll  bbee  ffrreeee  ooff  ssoolluubbllee  ssaallttss  oorr  ccoonnttaammiinnaannttss  

lliikkeellyy  ttoo  ccaauussee  eefffflloorreesscceennccee..    TThhee  ssaannee  sshhaallll  ccoommppllyy  wwiitthh  tthhee  ffoolllloowwiinngg  ggrraaddiinngg  lliimmiittss::  

  

IISS  SSIIEEVVEE  SSIIZZEE                                                                                                                                                %%    PPAASSSSIINNGG    

  

                22..3366  mmmm                                              110000  

                11..1188  mmmm                          9900--110000  

              660000    mmiiccrroonnss                        6600--9900  

              330000    mmiiccrroonnss                            3300--6600  

            115500    mmiiccrroonnss                      1155--3300  

              7755    mmiiccrroonnss                      1100--2200  

____________________________________________________________________________________________________________________________________________  

  

TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuuppppllyy  aa  ssaammppllee  ooff  tthhee  jjooiinnttiinngg  ssaanndd  ttoo  bbee  uusseedd  iinn  tthhee  ccoonnttrraacctt  pprriioorr  ttoo  

ddeelliivveerriinngg  aannyy  ssuucchh  mmaatteerriiaall  ttoo  ssiittee  ffoorr  iinnccoorrppoorraattiioonn  iinnttoo  tthhee  wwoorrkkss..    CCeerrttiiffiiccaatteess  ooff    tteesstt  rreessuullttss  

iissssuueedd  bbyy  aa  rreeccooggnniisseedd  tteessttiinngg  llaabboorraattoorryy    ccoonnffiirrmmiinngg  tthhaatt    tthhee  ssaammpplleess  ccoonnffoorrmm  ttoo    tthhee  

rreeqquuiirreemmeennttss  ooff  tthhiiss  ssppeecciiffiiccaattiioonn  sshhaallll  aaccccoommppaannyy  tthhee  ssaammppllee  ..  

  

TThhee  jjooiinnttiinngg  ssaanndd  sshhaallll  bbee  bbrroooommeedd  ttoo  ffiillll  tthhee  jjooiinnttss..    EExxcceessss  ssaanndd  sshhaallll  tthheenn  bbee  rreemmoovveedd  ffrroomm  tthhee  

ppaavveemmeenntt  ssuurrffaaccee  aanndd  tthhee  jjooiinnttiinngg  ssaanndd  sshhaallll  bbee  ccoommppaacctteedd  wwiitthh  nnoott  lleessss  tthhaann  oonnee  ((11))  ppaassss  tthhee  tthhee  

ppllaattee  vviibbrraattoorr  aanndd  jjooiinnttss  rreeffiilllleedd  wwiitthh  ssaanndd  ttoo  ffuullll  ddeepptthh..    TThhiiss  pprroocceedduurree  sshhaallll  bbee  rreeppeeaatteedd  uunnttiill  aallll  

jjooiinnttss  aarree  ccoommpplleetteellyy  ffiilllleedd  wwiitthh  ssaanndd..    NNoo  ttrraaffffiicc  sshhaallll  bbee  ppeerrmmiitttteedd  ttoo  uussee  tthhee  ppaavveemmeenntt  uunnttiill  aallll  

jjooiinnttss  hhaavvee  bbeeeenn  ccoommpplleetteellyy  ffiilllleedd  wwiitthh  ssaanndd  aanndd  ccoommppaacctteedd..  

  

BBootthh  tthhee  ssaanndd  aanndd  ppaavviinngg  uunniittss  sshhaallll  bbee  ddrryy  wwhheenn  ssaanndd  iiss  sspprreeaadd  aanndd  bbrroooommeedd  iinnttoo  tthhee  jjooiinnttss  ttoo  

pprreevveenntt  pprreemmaattuurree  sseettttiinngg  ooff  tthhee  ssaanndd..  

  

TThhee  ddiiffffeerreennccee  iinn  lleevveell  ((lliippppiinngg))  bbeettwweeeenn  aaddjjaacceenntt  uunniittss  sshhaallll  nnoott  eexxcceeeedd  33mmmm  wwiitthh  nnoott  mmoorree  

tthhaann  11%%  iinn  aannyy  33mm  xx  33mm  aarreeaa  eexxcceeeeddiinngg  22mmmm..    PPaavveemmeennttss  wwhhiicchh  iiss  ddeeffoorrmmeedd    bbeeyyoonndd  aabboovvee  

lliimmiittss  aafftteerr  ffiinnaall  ccoommppaaccttiioonn  ,,  sshhaallll  bbee  ttaakkeenn  oouutt  aanndd  rreeccoonnssttrruucctteedd    ttoo  tthhee  ssaattiissffaaccttiioonn  ooff  tthhee  

EEnnggiinneeeerr..  

--  --  --  --  --  --    ----  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  ----  --  --  --  --  --  --  ------------------------  

88..11..66  EEddggee  RReessttrraaiinntt  

EEddggee  rreessttrraaiinnttss  nneeeedd  ttoo  bbee  ssuuffffiicciieennttllyy  rroobbuusstt  ttoo  wwiitthhssttaanndd  oovveerrrriiddee  bbyy  tthhee  aannttiicciippaatteedd  ttrraaffffiicc,,  ttoo  

wwiitthhssttaanndd  tthheerrmmaall  eexxppaannssiioonn  aanndd  ttoo  pprreevveenntt  lloossss  ooff  tthhee  llaayyiinngg  ccoouurrssee  mmaatteerriiaall  ffrroomm  bbeenneeaatthh  tthhee  
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ssuurrffaaccee  ccoouurrssee..  TThhee  eeddggee  rreessttrraaiinntt  sshhoouulldd  pprreesseenntt  aa  vveerrttiiccaall  ffaaccee  ddoowwnn  ttoo  tthhee  lleevveell  ooff  tthhee  

uunnddeerrssiiddee  ooff  tthhee  llaayyiinngg  ccoouurrssee..  

  

TThhee  ssuurrffaaccee  ccoouurrssee  sshhoouulldd  nnoott  bbee  vviibbrraatteedd  uunnttiill  tthhee  eeddggee  rreessttrraaiinntt,,  ttooggeetthheerr  wwiitthh  aannyy  bbeeddddiinngg  oorr  

ccoonnccrreettee  llaauunncchhiinngg,,  hhaass  ggaaiinneedd  ssuuffffiicciieenntt  ssttrreennggtthh..  IItt  iiss  eesssseennttiiaall  tthhaatt  eeddggee  rreessttrraaiinnttss  aarree  

aaddeeqquuaatteellyy  sseeccuurreedd..  

  

IIII..  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  

  

9.  Laying Patterns. 

  

DDeettaaiillss  ooff  llaayyiinngg  ppaatttteerrnn  sshhoouulldd  bbee  ssppeecciiffiieedd  bbeeffoorree  ccoommmmeenncceemmeenntt  ooff  llaayyiinngg..  

aappppeennddiixx  --AA  

  

SSaammpplliinngg  ooff  PPaavveerr  bblloocckkss..  

11..  MMeetthhoodd  ooff  ssaammpplliinngg  

BBeeffoorree  llaayyiinngg  ppaavveerr  bblloocckkss,,  eeaacchh  ddeessiiggnnaatteedd  sseeccttiioonn  ccoommpprriissiinngg  nnoott  mmoorree  tthhaann  5500000000  bblloocckkss,,  

sshhaallll  bbee  ddiivviiddeedd  iinnttoo  tteenn  aapppprrooxxiimmaatteellyy  eeqquuaall  ggrroouuppss..  TThhrreeee  bblloocckkss  sshhaallll  bbee  ddrraawwnn  ffrroomm  eeaacchh  

ggrroouupp..  

  22..  MMaarrkkiinngg  aanndd  IIddeennttiiffiiccaattiioonn  

AAllll  ssaammpplleess  sshhaallll  bbee  cclleeaarrllyy  mmaarrkkeedd  aatt  tthhee  ttiimmee  ooff  ssaammpplliinngg  iinn  ssuucchh  aa  wwaayy  tthhaatt  tthhee  ddeessiiggnnaatteedd  

sseeccttiioonn  ooff  ppaarrtt  tthheerreeooff,,  aanndd  tthhee  ccoonnssiiggnnmmeenntt  rreepprreesseenntteedd  bbyy  tthhee  ssaammppllee,,  aarree  cclleeaarrllyy  ddeeffiinneedd..    

          TThhee  ssaammppllee  sshhaallll  bbee  ddiissppaattcchheedd  ttoo  tthhee  aapppprroovveedd  tteesstt  llaabboorraattoorryy  ttaakkiinngg  pprreeccaauuttiioonn  ttoo  aavvooiidd  

ddaammaaggee  ttoo  tthhee  ppaavviinngg  iinn  ttrraannssiitt..  PPrrootteecctt  tthhee  ppaavviinngg  ffrroomm  ddaammaaggee  aanndd  ccoonnttaammiinnaattiioonn  uunnttiill  tthheeyy  

hhaavvee  bbeeeenn  tteesstteedd..  TThhee  tteessttiinngg  sshhaallll  bbee  ccaarrrriieedd  aass  ssoooonn  aass  ppoossssiibbllee,,  aafftteerr  tthhee  ssaammppllee  hhaass  bbeeeenn  

ttaakkeenn..  AAss  ssoooonn  aass  pprraaccttiiccaabbllee  aafftteerr  ssaammpplliinngg..  TThhee  ssaammpplleess  sshhaallll  bbee  ssttoorreedd  iinn  wwaatteerr  aatt  2200  

ddeeggrreeee  CC    55  ddeeggrreeee  CC  ffoorr  2244  hhoouurrss  pprriioorr  ttoo  tteessttiinngg..  

AAPPPPEENNDDIIXX  ––  BB  

PPrroocceedduurree  ffoorr  TTeessttiinngg  ooff  CCoommpprreessssiivvee  SSttrreennggtthh  ooff  PPaavveerr  BBlloocckkss..  

RReeffeerreennccee  ::  BBSS  66771177  PPaarrtt--II  ((11999933))  SSppeecciiffiiccaattiioonn  ffoorr  PPaavviinngg  BBlloocckkss  

  

BB..11  TTEESSTTIINNGG  MMAACCHHIINNEE    ::  TThhee  tteessttiinngg  mmaacchhiinneess  sshhaallll  bbee  ooff  ssuuiittaabbllee  ccaappaacciittyy  ffoorr  tthhee  tteesstt  aanndd    

ccaappaabbllee  ooff  aappppllyyiinngg  tthhee  llooaadd  aatt  tthhee  rraattee  ssppeecciiffiieedd..  IItt  sshhaallll  ccoommppllyy,,  aass  rreeggaarrddss  rreeppeeaattaabbiilliittyy  aanndd  

aaccccuurraaccyy  wwiitthh  tthhee  rreeqquuiirreemmeennttss  ooff  rreelleevvaanntt  IISSII  ssppeeccss..    

  

BB..22  PPRROOCCEEDDUURREE  ::  TThhee  ssaammppllee  ssppeecciimmeennss  sshhaallll  bbee  tteesstteedd  iinn  wweett  ccoonnddiittiioonn  aafftteerr  bbeeiinngg  ssttoorreedd  ffoorr  

aatt  lleeaasstt  2244  hhoouurrss,,  iinn  wwaatteerr  mmaaiinnttaaiinneedd  aatt  aa  tteemmppeerraattuurree  ooff  2200  ddeeggrreeeess  CC 55  ddeeggrreeeess  CC..  bbeeffoorree  tthhee  

ssppeecciimmeennss  aarree  ssuubbmmeerrggeedd  iinn  wwaatteerr,,  tthhee  nneecceessssaarryy  aarreeaa  sshhaallll  bbee  ddeetteerrmmiinneedd  bbyy  tthhee  mmeetthhoodd  

ddeessccrriibbeedd  iinn      AAppppeennddiixx  AA  ..    

TThhee  ppllaatteess  ooff  tthhee  tteessttiinngg  mmaacchhiinnee  sshhaallll  bbee  wwiippeedd  cclleeaann  aanndd  aannyy  lloooossee  ggrriitt  oorr  ootthheerr  mmaatteerriiaall  

rreemmoovveedd  ffrroomm  tthhee  ccoonnttaacctt  ffaacceess  ooff  tthhee  ssppeecciimmeenn..  PPllyywwoooodd    nnoommiinnaallllyy  44mmmm        tthhiicckk,,  sshhaallll  bbee  uusseedd  
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aass  ppaacckkiinngg  bbeettwweeeenn  tthhee    uuppppeerr  aanndd  lloowweerr  ffaacceess  ooff  tthhee  ssppeecciimmeenn  aanndd  tthhee  mmaacchhiinnee  ppllaatteess,,  aanndd    

tthheessee  bbooaarrddss  sshhaallll  bbee  llaarrggeerr  tthhaann  tthhee  ssppeecciimmeenn  bbyy  aa  mmaarrggiinn  ooff  aatt  lleeaasstt      55mmmm  aatt  aallll  ppooiinnttss..  FFrreesshh  

ppaacckkiinngg  sshhaallll  bbee  uusseedd  ffoorr  eeaacchh  ssppeecciimmeenn  tteesstteedd..  TThhee  ssppeecciimmeenn  sshhaallll  bbee  ppllaacceedd  iinn  tthhee  mmaacchhiinnee  

wwiitthh  tthhee  wweeaarriinngg  ssuurrffaaccee    iinn  aa  hhoorriizzoonnttaall  ppllaannee  aanndd  iinn  ssuucchh  aawwaayy  tthhaatt  tthhee  aaxxeess  ooff  tthhee  ssppeecciimmeenn  

aarree  aalliiggnneedd  wwiitthh  tthhoossee  ooff  tthhee  mmaacchhiinnee  ppllaatteess..  TThhee  llooaadd  sshhaallll  bbee  aapppplliieedd  wwiitthhoouutt  sshhoocckk  aanndd  

iinnccrreeaasseedd  ccoonnttiinnuuoouussllyy  aatt  tthhee  rraattee  ooff  AApppprrooxxiimmaatteellyy    1155  NN//ssqqmmmm  ppeerr  mmiinnuuttee  uunnttiill  nnoo  ggrreeaatteerr  llooaadd  

ccaann  bbee  ssuussttaaiinneedd..  TThhee  mmaaxxiimmuumm  llooaadd  aapppplliieedd  ttoo  tthhee  ssppeecciimmeenn  sshhaallll  bbee  rreeccoorrddeedd..  

  

BB..33  CCAALLCCUULLAATTIIOONN  OOFF  CCOORRRREECCTTEEDD  SSTTRREENNGGTTHH  ::  TThhee  ccoommpprreessssiivvee  ssttrreennggtthh  ooff  eeaacchh  bblloocckk  

ssppeecciimmeenn  sshhaallll  bbee  ccaallccuullaatteedd  bbyy  ddiivviiddiinngg  tthhee  mmaaxxiimmuumm  llooaadd  bbyy  ffuullll  ccrroossss  sseeccttiioonn  aarreeaa  aanndd  

mmuullttiippllyyiinngg    bbyy  aann  aapppprroopprriiaattee  ffaaccttoorrss..  

  

TThhiicckknneessss  AAnndd  CChhaammffeerr  CCoorrrreeccttiioonn  FFaaccttoorrss  

FFoorr  CCoommpprreessssiivvee  SSttrreennggtthh  

WWoorrkk  SSiizzee  TThhiicckknneessss    iinn    mmmm  CCoorrrreeccttiioonn  FFaaccttoorrss  

    PPllaaiinn  bblloocckk  CChhaammffeerreedd  bblloocckk  

      6600    11..0000  11..0066  

      8800  11..1122  11..1188  

      110000  11..1188  11..2244  

BB..44  CCOOMMPPRREESSSSIIVVEE  SSTTRREENNGGTTHH  CCAALLCCUULLAATTIIOONN    ::  TThhee  aavveerraaggee  ccoorrrreecctteedd  ccoommpprreessssiivvee  

ssttrreennggtthh  ffoorr  tthhee  ddeessiiggnnaatteedd  bblloocckk  sseeccttiioonn  sshhaallll  bbee  ccaallccuullaatteedd..  

APPENDIX - C 

MMeetthhoodd  ffoorr  DDeetteerrmmiinniinngg  ooff  WWeett  TTrraannssvveerrssee  SSttrreennggtthh    

((  FFlleexxuurraall  SSttrreennggtthh  ))  

11..  TThhee  ppaavveerrss  sshhaallll  bbee  tteesstteedd  wweett  aafftteerr  ssooaakkiinngg  iinn  wwaatteerr  ffoorr  2244  hhoouurrss..  

22..  TThhee  ssppeecciimmeenn  sshhaallll  bbee  ppllaacceedd  hhoorriizzoonnttaallllyy  oonn  ttwwoo  ppaarraalllleell  sstteeeell  ssuuppppoorrttss,,  wwiitthh  wweeaarriinngg  

ssuurrffaaccee  uuppwwaarrddss  aanndd  iittss  ssiiddeess  ppaarraalllleell  ttoo  tthhee  ssuuppppoorrttss..  AAtt  lleeaasstt  oonnee  ooff  tthhee  ssuuppppoorrttss  sshhaallll  bbee  

sseellff--aaddjjuussttiinngg..  

33..  TThhee  llooaadd  sshhaallll  bbee  aapppplliieedd  bbyy  mmeeaannss  ooff  aa  sstteeeell  rroodd  ppaarraalllleell  ttoo  tthhee  ssuuppppoorrttss  aanndd  mmiidd  wwaayy  

bbeettwweeeenn  tthheemm..  

44..  PPllyywwoooodd  ppaaddddiinngg  aabboouutt  33mmmm  tthhiicckk  aanndd  2200mmmm  wwiiddee  sshhaallll  bbee  ppllaacceedd  bbeettwweeeenn  tthhee  ppaavveerr  

aanndd  eeaacchh  ooff  tthhee  ssuuppppoorrttss  aanndd  bbeettwweeeenn  tthhee  ppaavveerr  aanndd  tthhee  sstteeeell  rroodd..  

55..  TThhee  llooaadd  sshhaallll  bbee  aapppplliieedd  ggrraadduuaallllyy  aanndd  aatt  aa  uunniiffoorrmm  rraattee..  

66..  TThhee  llooaadd  „„PP‟‟  wwhhiicchh  ccaauusseedd  tthhee  bbrreeaakkiinngg  ooff  tthhee  ppaavveerr  sshhaallll  bbee  rreeccoorrddeedd..  

77..  TThhee  wweett  ttrraannssvveerrssee  ssttrreennggtthh  „„FF‟‟  sshhaallll  bbee  ccaallccuullaatteedd  aass  ffoolllloowwss::  

FF==33PPLL  //  22BBTT  

                        WWhheerree,,  

    PP--  bbrreeaakkiinngg  llooaadd  iinn  NN,,  

    LL--  ssppaann  bbeettwweeeenn  ssuuppppoorrttss  iinn  mmmm,,  

    BB--  wwiitthh  ooff  tthhee  ppaavveerr  iinn  mmmm,,  

    TT--  tthhiicckknneessss  ooff  tthhee  ppaavveerr  iinn  mmmm..  
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88..  TThhee  aavveerraaggee  wweett  ttrraannssvveerrssee  ssttrreennggtthh  sshhaallll  bbee  rreeppoorrtteedd..  

APPENDIX – D 

  

Method for Determining of Resistance to wear 

((AAbbrraassiioonn  RReessiissttaannccee))  

TThhee  ggrriinnddiinngg  ppaatthh  ooff  tthhee  ddiisscc  ooff  tthhee  aabbrraassiioonn--tteessttiinngg  mmaacchhiinnee  sshhaallll  bbee  eevveenntt  ssttrreewwnn  wwiitthh  

2200  gg..  ooff  tthhee  aabbrraassiivvee  ppoowwddeerr..  TThhee  ssppeecciimmeenn  sshhaallll  tthhaann  bbee  ffiixxeedd  iinn  tthhee  hhoollddiinngg  ddeevviiccee  wwiitthh  

tthhee  ssuurrffaaccee  ttoo  bbee  ggrroouunndd  ffaacciinngg  tthhee  ddiisscc,,  aanndd  llooaaddeedd  aatt  tthhee  cceenntteerr  wwiitthh  330000NN  ((3300‟‟kkggff))..  TThhee  

ggrriinnddiinngg  ddiisscc  sshhaallll  tthhaann  bbee  uupp  iinn  mmoottiioonn  aatt  aa  ssppeeeedd  ooff  3300  rreevv//mmiinn  aanndd  tthhee  aabbrraassiivvee  ppoowwddeerr  

iiss  ccoonnttiinnuuoouussllyy  ffeedd  bbaacckk  oonn  ttoo  tthhee  ggrriinnddiinngg  ppaatt  ssoo  tthhaatt  iitt  rreemmaaiinnss  uunniiffoorrmmllyy  ddiissttrriibbuutteedd  iinn  

aa  ttrraacckk  ccoorrrreessppoonnddiinngg  ttoo  tthhee  wwiiddtthh  ooff  tthhee  tteesstt  ppiieeccee..  AAfftteerr  eevveerryy  2222  rreevvoolluuttiioonnss,,  tthhee  ddiisscc  

sshhaallll  bbee  ssttooppppeedd  tthhee  aabbrraaddeedd  ttiillee  ppoowwddeerr  aanndd  tthhee  rreemmaaiinnddeerr  ooff  tthhee  aabbrraassiivvee  ppoowwddeerr  sshhaallll  

bbee  rreemmoovveedd  ffrroomm  tthhee  ddiisscc,,  aanndd  ffrreesshh  aabbrraassiivvee  ppoowwddeerr  iinn  qquuaannttiittiieess  ooff  2200gg  aapppplliieedd  eeaacchh  

ttiimmee..  AAfftteerr  eevveerryy  2222  rreevvoolluuttiioonnss  tthhee  ssppeecciimmeenn  sshhaallll  bbee  ttuurrnneedd  aabboouutt  tthhee  vveerrttiiccaall  aaxxiiss  

tthhrroouugghh  aann  aannggllee  ooff  9900  iinn  tthhee  cclloocckkwwiissee  ddiirreeccttiioonn  aanndd  iitt  sshhoouulldd  bbee  rreeppeeaatteedd  99  ttiimmeess  

tthheerreebbyy  ggiivviinngg  ttoottaall  nnuummbbeerr  ooff  rreevvoolluuttiioonnss  ooff  222200..  tthhee  ddiisscc,,  tthhee  aabbrraassiivvee  ppoowwddeerr  aanndd  tthhee  

ssppeecciimmeenn  sshhaallll  bbee  kkeepptt  ddrryy  tthhrroouugghhoouutt  tthhee  dduurraattiioonn  ooff  tthhee  tteesstt..  AAfftteerr  tthhee  aabbrraassiioonn  iiss  oovveerr,,  

tthhee  ssppeecciimmeenn  sshhaallll  bbee  rreewweeiigghheedd  ttoo  tthhee  nneeaarreesstt  00..11  gg..  iitt  sshhaallll  tthheenn  bbee  ppllaacceedd  iinn  tthhee  

tthhiicckknneessss  mmeeaassuurriinngg  aappppaarraattuuss  oonnccee  aaggaaiinn  iinn  aann  iiddeennttiiccaall  mmaannnneerr  aanndd  tthhee  rreeaaddiinngg  ttaakkeenn  

wwiitthh  tthhee  ssaammee  ppoossiittiioonn  aanndd  sseettttiinngg  ooff  tthhee  ddiiaall  ggaauuggee  aass  ffoorr  tthhee  mmeeaassuurreemmeenntt  bbeeffoorree  

aabbrraassiioonn..  

TThhee  wweeaarr  sshhaallll  bbee  ddeetteerrmmiinneedd  ffrroomm  tthhee  ddiiffffeerreennccee  iinn  rreeaaddiinnggss  oobbttaaiinneedd  bbyy  tthhee  mmeeaassuurriinngg  

iinnssttrruummeenntt  bbeeffoorree  aanndd  tthhee  aabbrraassiioonn  ooff  tthhee  ssppeecciimmeenn..  TThhee  vvaalluuee  sshhaallll  bbee  cchheecckkeedd  uupp  wwiitthh  

tthhee  aavveerraaggee  lloossss  iinn  tthhiicckknneessss  ooff  tthhee  ssppeecciimmeenn  oobbttaaiinneedd  bbyy  tthhee  ffoolllloowwiinngg  ffoorrmmuullaa..  

  

TT  ==  ((  WW11--WW22))  VV11  

  WW11  XX  AA  

WWhheerree,,  

TT  ==  aavveerraaggee  lloossss  iinn  tthhiicckknneessss  iinn  mmmm,,  

WW  ==  iinniittiiaall  mmaassss  ooff  ssppeecciimmeenn  iinn  gg,,  

WW  ==  ffiinnaall  mmaassss  ooff  aabbrraaddeedd  ssppeecciimmeenn  gg,,  

VV  ==  iinniittiiaall  vvoolluummee  ooff  ssppeecciimmeenn  iinn  mmmm  

AA  ==  ssuurrffaaccee  aarreeaa  ooff  tthhee  ssppeecciimmeenn  iinn  mmmm  

APPENDIX – E 

  

Method for the determination of water Absorption 

11..  TThhee    tteesstt  ssppeecciimmeennss  sshhaallll  bbee  ccoommpplleetteellyy  iimmmmeerrsseedd  iinn  wwaatteerr  aatt  rroooomm  tteemmppeerraattuurree  

ffoorr  2244  hhoouurrss..  

22..  TThhee  ssppeecciimmeennss  sshhaallll  tthheenn  bbee  wweeiigghheedd,,  wwhhiillee  ssuussppeennddeedd  bbyy  aa  mmeettaall  wwiirree  aanndd  

ccoommpplleetteellyy  ssuubbmmeerrggeedd  iinn  wwaatteerr..  
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33..  TThheeyy  sshhaallll  bbee  rreemmoovveedd  ffrroomm  tthhee  wwaatteerr  aanndd  aalllloowweedd  ttoo  ddrraaiinn  ffoorr  oonnee  mmiinnuuttee..  

  

44..  VViissiibbllee  ssuurrffaacceess  wwaatteerr  bbeeiinngg  rreemmoovveedd  wwiitthh  aa  ddaammpp  ccllootthh  ,,  aanndd  iimmmmeeddiiaatteellyy  

wweeiigghheedd..  

  

55..  SSuubbsseeqquueenntt  ttoo  ssaattuurraattiioonn,,  aallll  ssppeecciimmeennss  sshhaallll  bbee  ddrriieedd  iinn  aa  vveennttiillaatteedd  oovveenn  aatt  110000  ttoo  

111155  CC  ffoorr  nnoott  lleessss  tthhaann  2244  hhoouurrss  aanndd  uunnttiill  ttwwoo  ssuucccceessssiivvee  wweeiigghhttiinngg  aatt  iinntteerrvvaallss  ooff  22  

hhoouurrss  sshhooww  aann  iinnccrreemmeenntt  ooff  lloossss  nnoott  ggrreeaatteerr  tthhaann  00..22  ppeerrcceenntt  ooff  tthhee  llaasstt  pprreevviioouussllyy  

ddeetteerrmmiinneedd  mmaassss  ooff  tthhee  ssppeecciimmeenn..  

  

66..  CCaallccuullaattee  tthhee  aabbssoorrppttiioonn  aass  ffoolllloowwss::  

AAbbssoorrppttiioonn,,  kkgg//mm  ==  AA  ––  BB        XX  11000000  

                    AA  --  CC  

        AAbbssoorrppttiioonn,,  ppeerrcceenntt  ==  AA  ––BB      XX  110000  

                    BB  

  WWhheerree,,    

      AA  ==  wweett  mmaassss  ooff  uunniitt  iinn  kkgg,,  

      BB  ==  ddrryy  mmaassss  ooff  uunniitt  iinn  kkgg,,  aanndd  

      CC  ==  ssuussppeennddeedd  iimmmmeerrsseedd  mmaassss  ooff  uunniitt  iinn  kkgg..  
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TECHNICAL SPECIFICATION FOR FABRICATION, ERECTION AND PAINTING OF 

STEEL STRUCTURES AND CHAIN LINK FENCING 

 

GENERAL 

This specification shall apply to general steelwork, chain link fencing and other structures. The 

structures shall include platforms, ladders, staircases, canopies, sheds, etc.  

FABRICATION OF STEEL STRUCTURES 

 

SCOPE OF WORK 

The scope of work under fabrication includes, but not limited to, the following: 

 

a) Preparation and submission of modification/rectification sketches, As-Built drawings erection 

drawings, bill of materials, and shipping documents for approval of HPCL 

b) Cold straightening of section and plates, whenever they are bent and kinked. 

c) Fabrication of all steel structural components covered under tender drawings, design drawings 

and generally described under the scope of the project. 

d) Making arrangements for and conducting tests such as chemical analysis, physical and 

mechanical tests on raw materials where specified/as directed by HPCL. 

e) Control Assembly of steel structural components at shop, wherever required. 

f) Preparation of steel structural surfaces for painting as provided in the specifications/drawings. 

g) Application for one primer coat of painting at shop, as specified in the design 

drawing/specifications. 

h) Loading, transportation from fabrication workshop to site of erection and unloading of all steel 

structural components/units/assemblies. 

i) Preparation of „As-built‟ drawings. 

  

MATERIALS 

 

Structural Steel 

 

Structural steel and other related materials for construction shall conform to IS standards and of 

approved make only 

Due to non-availability of specified materials, suitable substitutions may be provided with the 

consent of HPCL Such substitution shall be incorporated in the “As-built” drawings. 

All the items are to be cut as per requirements of the drawing. If joints are to be provided in any 

item in order to meet requirements of size and shape, cutting plan showing locations of joints 

shall be prepared for consideration of purchaser. Joints provided shall be incorporated in “As-

built” drawings. 

Rolling and cutting tolerances shall be as per IS:1852-1985. 

Only tested materials shall be used unless use of untested materials for certain secondary 

structural members is permitted by HPCL. If test certificate for the material is not available from 

the main producer, the following tests shall be carried out at the discretion of HPCL: 

a) Chemical Composition 

b) Mechanical Properties 

c) Weldability test 
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 Bolts and Nuts 

 

Black hexagonal bolts, nuts and lock nuts shall conform to IS:1363-1992. 

 

Electrodes 

 

Electrodes shall conform to IS:814-1991. 

 

STORING OF MATERIALS 

 

Materials shall be stored and stacked properly ensuring that place is properly drained and is free 

from dirt. It shall be ensured that no damage is caused due to improper stacking. 
MATERIAL PREPARATION 

Cut edges shall be finished smooth by grinding or machining wherever necessary. Sufficient 

allowance (3mm to 5mm) should be kept in the items incase machining is necessary. 

 

Cutting may be effected by gas cutting, shearing, cropping or sawing. 

Straightening and bending shall be done in cold condition as far as practicable. 

. 

DRILLING AND PUNCHING OF HOLES 

Drilling and punching of holes for bolts shall be done as per clause no.11.2.4 of IS:800-

1984,unless otherwise specified by HPCL. 

 

Drifting of holes for bolts during assembly shall not cause enlargement of holes beyond 

permissible limit or damage the metal. 

Holes for bolted connection should match well to permit easy entry of bolts. Gross mismatch of 

holes shall be avoided. 

 

ASSEMBLY FOR FABRICATION 

Fabrication of all structural steelwork shall be in accordance with IS:800-1984 and in conformity 

with various clauses of this Specification, unless otherwise specified in the drawings. 

Fabrication of structures shall preferably be taken up as per the sequence of erection. 

All erection units shall bear reference drawing no. at a prominent location on the structures for 

easy identification at site. 

 Fabricated structures shall conform to tolerance as specified in this Specification and inIS:7215-

1974. In case of contradiction, tolerance specified in this Specification shall prevail. 

 All the components of structures shall be free from twist, bend, damage, etc. 

Splice joints shall generally be of full strength butt weld and wherever possible, shall be located 

at zones of minimum or substantially lesser stress. 

Splice joints of flange and web should preferably be staggered. 

Where necessary, washers shall be tapered or otherwise suitably shaped to give the heads of nuts 

and bolts satisfactory bearing. 

The threaded portion of each bolt shall project through the nut at least by one thread. 

Tolerance of assembled components of structures are given  
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Permissible deviations from designed (true) geometrical form of the despatch elements shall be in 

accordance with IS:7215-1974  

 

WELDING 

 

All metal arc welding shall be carried out as per IS:9595-1980. 

Electrodes shall be stored in a dry place. Electrodes whose coatings are damaged due to 

absorption of moisture or due any other reason shall not be used. 

Recommendations of electrode manufacturer are to be strictly followed. 

Welding surface shall be smooth, uniform, free from fins, tears notches or any other defect which 

may adversely affect welding. 

For multi-run weld deposit, the next run should be done only after thorough removal of slag and 

proper cleaning of surface. 

Fillet weld shall have the correct profile with smooth transition into parent metal. Dressing of 

welds, if specified, shall be done by such method which does not cause grooving and other 

surface defects on the weld or on the parent metal. 

 Fillet welds shall not be stopped at corners but shall be returned round them. 

Welding shall not be done under such weather conditions which might adversely affect the 

efficiency of the welding. 

Ends of structural members and portions of gussets receiving welding at site shall be left 

unpainted.  

 

INSPECTION & TESTING 

 

HPCL/Consultant shall have free access at all times to those parts of Contractor‟s or his Sub-

contractor‟s works which are concerned with the fabrication of steel works and shall be afforded 

all reasonable facilities at all stages of preparation, fabrication and trial assemblies for satisfying 

himself that the fabrication is being undertaken in accordance with the provisions of relevant 

specification. 

All gauges and templates, tools, apparatus, labour and assistance for checking shall be supplied 

by the contractor free of charge. HPCL/Consultant may, at his discretion, check the test results 

obtained at the Contractor‟s works, by independent test at the Government Test House or 

elsewhere, and should the material so tested be found to be unsatisfactory, the cost of such test 

shall be borne by the Contractor. 

Contractor shall make all necessary arrangements for stage inspection by HPCL/Consultant 

during the fabrication at shop and incorporate all on-the-spot instructions/ changes conveyed in 

writing to the Contractor. 

Material improperly detailed or wrongly fabricated shall be reported to HPCL/Consultant and 

shall be made good as directed. Minor misfits which can be remedied by moderate use of drift 

pins, and moderate amount of reaming and slight chipping may be corrected in that manner, if in 

the opinion HPCL/Consultant, the strength or appearance of the structure will not be adversely 

affected. In the event HPCL/Consultant directs otherwise, the items will be rejected and a 

completely new piece shall be fabricated. The cost of correcting errors shall be to the account of 

the Contractor 
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COMPLETION DOCUMENTS 

 

On completion of work, the Contractor shall submit to HPCL the following documents: 

a)The technical documents according to which the work was carried out. 

b)Copies of the “As built” drawings showing thereon all additions and alterations made during 

the fabrication. 

c)Manufacturer‟s test certificates/ approved lab certificates ( in case HPCL directs) 

d) Procurement Invoice „s  of steel ( approved make) 

 

ERECTION OF STEEL STRUCTURES 

 

SCOPE OF WORK 

In addition to provision of erection and transport equipment, the scope of work includes supply of 

tools and tackles, consumables, materials, labour and supervision and shall cover the following: 

a) Storing and stacking of all fabricated structural components/units/ assemblies at site storage 

yards till the time of erection. 

b) Transportation of structures from storage yard to site of erection, including multiple handling, 

if required. 

c) Fabrication of minor missing items as directed by HPCL. 

e) Verification of the position of embedded anchor bolts and inserts w.r.t. line find levels,installed 

by others based on Geodetic Scheme/Bench mark/ Reference co –ordinates taken by the 

Contractor. 

f) Rectifying at site damaged portions of shop primer by cleaning and application touch-up paint. 

g) Erection of structures including making connections by bolts/welding as per drawing. 

h) Alignment of all structures true to line, level plumb and dimensions within specified limits of 

tolerance. 

i)Application at site after erection, required number of coats of primer and finishing paint as per 

specification and drawing. 

j) Rectification of structures as per instructions of the Engineer-Incharge 

 

ERECTION 

 

General 

Erection shall be carried out in accordance with IS:800-1984 and other relevant standards referred 

to therein. 

For safe and accurate erection of structural steelwork, staging, temporary support, false work,etc. 

shall be erected as required. 

The fabricated materials received at erection site shall be verified with respect of marking on the 

key plan/marking plan or shipping list. 

Any material found damaged or defective shall be stacked separately and the damaged or 

defective portions shall be painted in distinct colour for identification and the same shall be 

brought to the notice of HPCL 

Erection work shall be taken up after receipt of clearance from HPCL. 

For safety requirements during erection, provisions in IS:7205-974, IS:7969-1975 and other 

relevant Indian standards shall be followed. 
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Erection shall be carried out with the help of maximum mechanization possible. 

Prior to commencement of erection, all the erection equipment, tools, tackles, ropes, etc. shall be 

tested for their load carrying capacity. Such tests may be repeated at intermediate stages also if 

considered necessary and frequent visual inspection shall be done of all vulnerable areas and 

components to detect damages or distress in the erection equipment, if any. 

Following shall be taken care of during erection, whenever necessary: 

 Erected members shall be held securely in place by bolts to take care of dead load, wind load 

and erection load. 

All connections shall achieve free expansion and contraction of structures wherever provided. 

No final bolting or welding of joints shall be done until the structure has been properly 

aligned.Instrumental checking of correctness of initial setting out of structures and adjustment of 

alignment shall be carried out in sequence and at different stages as required. The final levelling 

and alignment shall be carried out immediately after completion of each section. 

The Contractor shall design, manufacture, erect and provide falsework, staging temporary support 

etc. required for safe and accurate erection of structural steelwork and shall be fullyresponsible 

for the adequacy of the same. 

The Contractor shall also provide facilities such as adequate temporary access ladders,gangways, 

tools & tackles, instruments, etc. to HPCL/Consultant for his inspection at any stage during 

erection.. 

 

PAINTING AFTER ERECTION 

 

The painting shall be as per painting specification and instruction given on drawings. 

Site painting shall not be done in frosty or foggy weather or when humidity is such as to cause 

condensation on the surface to be painted. 
 
CHAIN LINK FENCING AND GATE 

 

The scope of work shall cover: 

a) Procurement and supply mesh, line wire, stretcher bar, barbed wire (if shown in the drawings) 

and other accessories for chain link fencing and gate all as per specifications and drawings. 

b) Loading, transportation, unloading and delivery of material for fencing and gate from place of 

procurement to erection site. 

c) Provision of all tools, tackles, equipment, labor, supervision and services required for the 

satisfactory completion of the work specified herein and on the drawings. 

d) Erection in position of the fencing and gate at all locations, all work as per specification and 

drawings. 

 

MEASUREMENTS 

Structural Steel 

 

Structural steelwork will be measured by the metric tonne and as per IS:1200(Part-8)-1993 and 

IS:1200(Part-9)-1973 subject to provisions outlined below: 

a) The calculation of quantities shall be based on unit weights for structural sections as given in 

IS Handbooks. In the case of mild steel plates, the calculated weights shall be based on 78.5 
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kg/m2/centimeter thick plate. The payments will be made on the basis of weights of members 

as per drawings. However, any changes on the above weights during fabrication erection, 

payment shall be based on sketches approved by HPCL 

b)In the event the IS does not specify any mode of measurement for a particular item of work, the 

same shall be measured as per any other relevant international standard or as directed by HPCL. 

c) The weight of all plates and sections shall be calculated from the approved drawing using the 

minimum overall square or rectangular dimensions and theoretical weight, no deduction being 

made for skew cuts, holes etc. In the case of plates, other than gussets, the actual dimensions 

shown on approved drawings will apply unless approved otherwise by the purchaser based on 

cutting diagram of mother plates. 

d) The weight of all welding runs, bolt, stanchion base packing, cuttings to waste and rolling 

margins, and coatings of paint, will be excluded from the measured weight and shall be deemed 

to have been allowed for in the rates for structural steelworks quoted by the Contractor. 

e) Temporary works and all other materials not included in the permanent works shall be 

excluded from any measurement for payment. 

 

AC Sheets 

 

Asbestos Cement Corrugated sheets for roofing and side cladding shall be measured by the square 

meter of net laid area, as specified and shown on the drawings. 

No allowance shall be made for wastage, cutouts, overlaps, etc., in the measurement. 

The unit rate shall include all fasteners, flashing and fitting such as ridges corners, aprons and 

other accessories. 

No deduction will be made for openings for area less than a single sheet. Also no extra payment 

will be made for making openings 

  

Material of construction (as applicable) 

 

Unless otherwise specified in the drawing, all rolled sections and plates shall conform to Grade-A 

as per IS: 2062-1992. 

Steel sheets shall conform to IS:1079-1988. 

Steel tubes for structural purposes shall conform to IS: 1161-1979 (Grade YST-240). 

ACC sheets shall be 6mm. thick with corrugation conforming to IS: 459-1992. 

All black hexagonal bolts, nuts and lock nuts shall conform to IS: 1363-1984 and IS: 1364-1983 

(for precision and semi-precision hexagonal bolts). Washers shall conform to IS: 1148-1982. 

Covered electrodes for arc welding shall conform to IS: 814-1991. Coding of electrodes shall be 

as follows: 

 ER 421 'C' x for mild steel of Grade A and Grade B as per IS: 2062-1992. 

. 

 

Material for chain link fencing shall conform to IS:2721-1979. Mesh for chain link fencing shall 

be of 3.15mm hot dip galvanized steel mesh wire, the diameter being measured over zinc coating. 

The diameter of mesh wire shall not vary from the specified diameter by more than 0.05mm. The 

material for mesh wire and line wire of chain link fencing shall conform to IS:280-1978.   
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TTEESSTTIINNGG  OOFF  MMAATTEERRIIAALLSS  

TThhee  ccoonndduuccttoorr  sshhaallll  ccaarrrryyoouutt  tthhee  ffoolllloowwiinngg  tteessttss  aatt  hhiiss  oowwnn  eexxppeennssee  aanndd  aass  ddiirreecctteedd  bbyy  tthhee  

EEnnggiinneeeerr--iinn--CChhaarrggee..  AAllssoo  EEnnggiinneeeerr--iinn--CChhaarrggee  rreesseerrvveess  tthheeiirr  rriigghhtt  ttoo  aasskk  tthhee  CCoonnttrraaccttoorr  ttoo  ccaarrrryy  

oouutt  aannyy  ffuurrtthheerr  tteessttss  oonn  aannyy  mmaatteerriiaall  wwhhiicchh  iiss  bbeeiinngg  uusseedd  iinn  tthhee  pprroojjeecctt..  

11..  WWAATTEERR::  SSuuiittaabbiilliittyy  ffoorr  ccoonnssttrruuccttiioonn  //  ccoonnccrreettiinngg  ppuurrppoosseess  aass  ppeerr  IISS  445566--22000000..  

PPeerriiooddiicciittyy::  OOnnee  tteesstt  aatt  tthhee  bbeeggiinnnniinngg  ooff  tthhee  pprroojjeecctt  aanndd  oonnccee  iinn  eevveerryy  33  mmoonntthhss  aass  ppeerr  aass  IISS                                            

ccooddee..  

22..  SSAANNDD  

TTeessttss  ttoo  bbee  ccoonndduucctteedd    

aa..  PPaarrttiiccllee  ssiizzee  --LLaabb  

bb..  SSiilltt  ccoonntteenntt  ––  FFiieelldd  

cc..  BBuullkkiinngg  ooff  ssaanndd  ––  FFiieelldd    

dd..  PPeerrcceennttaaggee  ooff  DDeelleetteerriioouuss  mmaatteerriiaall  //  OOrrggaanniicc  iimmppuurriittiieess  ––  llaabb  

IIss  ccooddee  ffoorr  mmaatteerriiaall  ––  IISS  --338833--11997700  

IISS  ccooddee  ffoorr  tteessttiinngg  ––  IISS--22338866  ((PPaarrtt  11))ttoo  IISS--22338866  99PPaarrtt  VVIIIIII))  

PPeerriiooddiicciittyy  ooff  tteessttiinngg  

WWhheenneevveerr  tthheerree  iiss  aa  ssoouurrccee  ooff  ssuuppppllyy  oorr  aass  ddiirreecctteedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  ..  

RReemmaarrkkss    

11..  SSiilltt  ccoonntteenntt  sshhoouulldd  nnoott  eexxcceeeedd  88%%    

22..  FFoorr  ssaanndd  ppaadd  ffoouunnddaattiioonn  nnoo  nneeeedd  ooff  ppaarrttiiccllee  ssiizzee  ddiissttrriibbuuttiioonn..  OOnnllyy  ssiilltt  &&  bbuullkk  ccoonntteenntt  ttoo  

bbee  ccaarrrriieedd  oouutt..  

SSaanndd  ((ffoorr  ppllaasstteerriinngg))  

TTeessttss  ttoo  bbee  ccoonndduucctteedd    

aa))  PPaarrttiiccllee  ssiizzee  --  LLaabb  

bb))  SSlliitt  ccoonntteenntt  ––  FFiieelldd    
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cc))  PPeerrcceennttaaggee  ooff  DDeelleetteerriioouuss  //  OOrrggaanniicc  iimmppuurriittiieess  ––  LLaabb  

IISS  ccooddee  ffoorr  mmaatteerriiaall  ––IISS  --11554422  

IISS  ccooddee  ffoorr  tteessttiinngg  ––  IISS  --11772277  

PPeerriiooddiicciittyy  ooff  tteessttiinngg  

SSaammee  aass  aabboovvee,,  TTeesstt  sshhaallll  bbee  rreeppeeaatteedd  ffoorr  MMiinniimmuumm  qqttyy..  550000  ssqq..mm  ooff  ppllaasstteerriinngg..  

RReemmaarrkkss    

11..  SSiilltt  ccoonntteenntt  nnoott  ttoo  eexxcceeeedd  55%%  

22..  SSaanndd  ttoo  bbee  ssiieevveedd  iinn  ssiieevvee  ssiizzee  44..7755  mmmm  

33..  CCOOAARRSSEE  AAGGGGRREEGGAATTEE    

TTeessttss  ttoo  bbee  ccoonndduucctteedd    

aa..  PPeerrcceennttaaggee  ooff  SSoofftt  ddeelleetteerriioouuss  mmaatteerriiaallss--FFiieelldd  ((VViissuuaall))  

bb..  PPaarrttiiccllee  ssiizzee  ddiissttrriibbuuttiioonn    

cc..  AAggggrreeggaattee  vvaalluuee::  

11..  CCrruusshhiinngg  ––  LLaabb    

22..  IImmppaacctt  ––  LLaabb  

33..  AAbbrraassiioonn  ––LLaabb((OOnnllyy  ffoorr  RRooaaddss))  

IISS  ccooddee  ffoorr  mmaatteerriiaall  ––  IISS  --338833--11997700  

IISS  ccooddee  ffoorr  tteessttiinngg  ––IISS  --22338866  ((PPaarrtt  11))  ttoo  IISS  22338866  ((PPaarrtt  VVIIIIII))  

PPeerriiooddiicciittyy  ooff  TTeessttiinngg    

MMiinniimmuumm  4455  ccuumm..  TTeessttss  ttoo  bbee  rreeppeeaatteedd  ffoorr  eevveerryy  4455  ccuumm  ooff  ccooaarrssee  aaggggrreeggaattee  oorr  ppaarrtt  tthheerreeooff..  

RReemmaarrkkss    

PPeerrcceennttaaggee  ooff  ssoofftt  ddeelleetteerriioouuss  mmaatteerriiaallss..  UUssuuaallllyy  vviissuuaall  iinnssppeeccttiioonn  sshhaallll  bbee  ccaarrrriieedd  

oouutt..  IIff  EEnnggiinneeeerr--iinn--CChhaarrggee  //  AArrcchhiitteeccttss  hhaass  ddoouubbttss  tthhee  ssaammee  mmaayy  bbee  tteesstteedd  iinn  LLaabb..  
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44..  CCEEMMEENNTT  

TTeessttss  ttoo  bbee  ccoonndduucctteedd  

aa..  ffiinneenneessss  --  LLaabb  

bb..  SSoouunnddnneessss--  LLaabb  

cc..  SSeettttiinngg  TTiimmee--  LLaabb  

dd..  CCoommpprreessssiivvee  ssttrreennggtthh  ––LLaabb  

PPeerriiooddiicciittyy  ooff  TTeessttiinngg    

MMiinniimmuumm  qqttyy..  2200  MMTT,,  TTeessttss  ttoo  bbee  rreeppeeaatteedd    ffoorr  eevveerryy  5500  MMTT  oorr  ppaarrtt  tthheerreeooff  oorr  cchhaannggee  ooff  

ssuupppplliieerr..  

RReemmaarrkkss    

CCeemmeenntt  ttoo  bbee  tteesstteedd  iiff  ssuupppplliieedd    bbyy  tthhee  CCoonnttrraaccttoorr..    cceemmeenntt  ttoo  bbee  tteesstteedd  iiff  ssttoorreedd  ffoorr  mmoorree  tthhaann  33  

mmoonntthhss..  

55..  CCEEMMEENNTT  CCOONNCCRREETTEE  

TTeessttss  ttoo  bbee  ccoonndduucctteedd    

aa..  SSlluummpp  tteesstt--FFiieelldd  

bb..  CCuubbee  ssttrreennggtthh--LLaabb  //  ffiieelldd  

PPeerriiooddiicciittyy  ooff  TTeessttiinngg  

aa..  OOnnccee  ffoorr  mmiinniimmuumm  55  ccuumm..  

bb..  MMiinniimmuumm  1155  ccuumm  ooff  ppaarrtt  tthheerreeooff..  

RReemmaarrkkss  

CCuubbee  ssttrreennggtthh  ttoo  bbee  ttaakkeenn  ffoorr  bbootthh  77  ddaayyss  aass  wweellll  aass  2288  ddaayyss..  CCuubbeess  ooff  ccrriittiiccaall  mmeemmbbeerrss  ((ddeecciiddeedd  

bbyy  EEnnggiinneeeerr--iinn--CChhaarrggee))  sshhaallll  bbee  tteesstteedd  aatt  llaabb..  

66..  RREEIINNFFOORRCCEEMMEENNTT  SSTTEEEELL  

TTeessttss  ttoo  bbee  ccoonndduucctteedd  

aa..  FFrreeee  ffrroomm  ddeeffeeccttss  ––FFiieelldd  ((VViissuuaall))  
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bb..  WWeeiigghhtt  ––LLaabb  

cc..  SSiizzee--  LLaabb    

dd..  UUllttiimmaattee  tteennssiillee  ssttrreessss  ––LLaabb  

ee..  YYiieelldd  ssttrreessss--  LLaabb    

ff..  EElloonnggaattiioonn  ppeerrcceennttaaggee  ––LLaabb  

gg..  BBeenndd  RRee--bbeenndd  tteesstt--LLaabb  

      IISS  ccooddee  ffoorr  mmaatteerriiaall  

      IISS--  443322  ffoorr  mmiilldd  sstteeeell  

      IISS--11778866  ffoorr  TToorr  sstteeeell  

      IISS  ccooddee  ffoorr  tteessttiinngg--IISS  --11660088  

PPeerriiooddiicciittyy  ooff  tteessttiinngg      

MMiinniimmuumm  qqttyy..  1100MMTT,,  tteessttss  sshhaallll  bbee  rreeppeeaatteedd  ffoorr  eevveerryy  1100  MMTT  ooff  eeaacchh  ssiizzee  ((ddiiaa))  oorr  ppaarrtt  tthheerreeooff..  

aa..  SStteeeell  sshhaallll  bbee  tteesstteedd  iiff  ssuupppplliieedd  bbyy  CCoonnttrraaccttoorr..  

bb..  SStteeeell  sshhaallll  bbee  tteesstteedd  iiff  ssttoorreedd  iinn  ooppeenn  yyaarrdd  ffoorr  mmoorree  tthhaann  oonnee  yyeeaarr..  

NNOOTTEE::  AAllll  tthhee  tteessttiinngg  eeqquuiippmmeennttss  //  mmaacchhiinneess  lliikkee  ssiieevvee..  CCoommpprreessssiioonn  tteessttiinngg  mmaacchhiinnee  eettcc..  

rreeqquuiirreedd  ffoorr  ffiieelldd  tteessttss  sshhaallll  bbee  aarrrraannggeedd  bbyy  tthhee  ppaarrttyy  aatt  ssiittee..  IInn  ccaassee  ooff  ffaaiilluurree  ooff  mmaacchhiinnee..  TTeessttiinngg    

ttoo  bbee  ccaarrrriieedd  oouutt  bbyy  tthhee  CCoonnttrraaccttoorr  aatt  llaabb  aatt  nnoo  eexxttrraa  ccoosstt..  

77..  BBRRIICCKKSS  

TTeessttss  ttoo  bbee  ccoonndduucctteedd    

aa..  CCoommpprreessssiivvee  TTeesstt  --LLaabb  

bb..  WWaatteerr  aabbssoorrppttiioonn  ––  LLaabb  

cc..  eefffflloorreesscceennccee  ––  LLaabb  

dd..  PPeerrcceennttaaggee  ooff  DDeelleetteerriioouuss  mmaatteerriiaall  ––LLaabb  

ee..  DDiimmeennssiioonn  tteesstt  ––  LLaabb    
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IISS  ccooddee  ffoorr  mmaatteerriiaall  ––  IISS--11007777--11998866  

IISS  ccooddee  ffoorr  tteessttiinngg  ––IISS--33449955((PPaarrtt  11))  ttoo  IISS--33449955((PPaarrtt  IIIIII))  

PPeerriiooddiicciittyy  ooff  TTeessttiinngg  

MMiinniimmuumm  2200000000  bbrriicckkss  bbuutt  tteessttss  sshhaallll  bbee  rreeppeeaatteedd  ffoorr  eevveerryy  4400000000  oorr  ppaarrtt  tthheerreeooff  ddeeppeennddiinngg  oonn  

tthhee  vvoolluummee  ooff  wwoorrkk..  

88..00  TTIILLEESS  

TTeessttss  ttoo  bbee  ccoonndduucctteedd  

TToolleerraannccee  iinn  ssiizzee  ((++//--  11mmmm  oonn  lleennggtthh  &&  bbrreeaatthh))  

TThhiicckknneessss  ooff  wweeaarriinngg  llaayyeerr  ––  LLaabb    

WWaatteerr  aabbssoorrppttiioonn  ––  LLaabb    

TTrraannssvveerrssee  SSttrreennggtthh  ––  LLaabb    

AAbbrraassiioonn  SSttrreennggtthh--  LLaabb  

IISS  CCooddee  ffoorr  tteessttiinngg  aass  ppeerr  ssttaannddaarrdd  

PPeerriiooddiicciittyy  ooff  tteessttiinngg  

ssaammppllee  ttiilleess  ttoo  bbee  tteesstteedd  ffoorr  mmiinniimmuumm  qquuaannttiittyy  ooff  8800  SSqqmm..  
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TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  ––  EELLEECCTTRRIICCAALL  SSYYSSTTEEMM  
 
REGULATIONS AND STANDARDS 
 

All equipments their installation, testing and commissioning shall conform latest IS 

specifications in all respects.  

 

Indian Standard Code of Practice for Electrical Wiring Installation IS:732-1989. It shall also be in 

conformity with Indian electricity Rules and the Regulations, National Electric Code, National 

Building Code, amended up to date and requirements of the Local Electric Supply Authority. In 

general, all materials equipment and workmanship shall conform to the Indian Standards 

specifications and code.  

 

SSCCOOPPEE  OOFF  WWOORRKK  

TThhee  ssccooppee  ooff  wwoorrkk  ccoovveerreedd  bbyy  tthhiiss  ssppeecciiffiiccaattiioonn  sshhaallll  iinncclluuddee  ssuuppppllyy  aanndd  iinnssttaallllaattiioonn  ooff  aallll  

eelleeccttrriiccaall  eeqquuiippmmeenntt  aanndd  mmaatteerriiaallss  iinncclluuddiinngg  tteessttiinngg  aanndd  ccoommmmiissssiioonniinngg..  

AAnnyy  eeqquuiippmmeenntt,,  ddeevviiccee  aanndd  ccoommppoonneenntt  ooff  wwoorrkk  nnoott  ssppeecciiffiiccaallllyy  mmeennttiioonneedd  iinn  tthhiiss  ssppeecciiffiiccaattiioonn  

bbuutt  ccoonnssiiddeerreedd  eesssseennttiiaall  ffoorr  pprrooppeerr  ddeessiiggnn  aanndd  ooppeerraattiioonn  sshhaallll  bbee  iinncclluuddeedd  bbyy  tthhee  tteennddeerreerr  iinn  tthhiiss  

ooffffeerr..  

TThhee  ssuucccceessssffuull  tteennddeerreerr  sshhaallll  ccaarrrryyoouutt  tthhee  iinnssttaallllaattiioonn  aass  ppeerr  tthhee  aarrrraannggeemmeenntt  aanndd  ddeettaaiillss  sshhoowwnn  iinn  

tthhee  ccoonnssttrruuccttiioonn  ddrraawwiinnggss,,  ssttaannddaarrddss  aanndd  iinnssttrruuccttiioonnss  ggiivveenn  bbyy  tthhee  EEnnggiinneeeerr..  

AAnnyy  vvaarriiaattiioonn  oorr  cchhaannggeess  ttoo  bbee  ccaarrrriieedd  oouutt  aayy  ssiittee  sshhaallll  bbee  ddoonnee  wwiitthh  tthhee  aapppprroovvaall  ooff  tthhee  EEnnggiinneeeerr..  

TThhee  ssccooppee  ooff  wwoorrkk  sshhaallll    iinncclluuddee,,  bbuutt  nnoott  ttoo  bbee  lliimmiitteedd  ttoo  tthhee  ssuuppppllyy,,  ssttoorriinngg,,  iinnssttaallllaattiioonn,,  tteessttiinngg  

aanndd  ccoommmmiissssiioonniinngg  aanndd  ddrraawwiinngg  ooff  tthhee  ffoolllloowwiinngg::  

ii..  EElleeccttrriicciittyy  BBooaarrdd  mmeeeettiinngg  aarrrraannggeemmeenntt  ttoo  rreecceeiivvee  iinnccoommiinngg  ssuuppppllyy,,  LLTT  sswwiittcchh  bbooaarrdd  aass  ppeerr  

SSppeecciiffiiccaattiioonn  aanndd  ddrraawwiinnggss..  LLTT  ccaabblliinngg  bbeettwweeeenn  sswwiittcchh  bbooaarrddss..  

iiii..  MMoottoorr  CCoonnttrrooll  CCeennttrree  ffoorr  ppuummppss//  ccoommpprreessssoorrss..  

iiiiii..  MMiinniiaattuurree  CCiirrccuuiitt  BBrreeaakkeerr  DDiissttrriibbuuttiioonn  BBooaarrddss  ffoorr  lliigghhttiinngg  ddiissttrriibbuuttiioonn  bbooaarrddss  aanndd  ppoowweerr  

ddiissttrriibbuuttiioonn  bbooaarrddss,,  mmiinniiaattuurree  bbrreeaakkeerrss  aanndd  eeaarrtthh  lleeaakkaaggee  cciirrccuuiitt  bbrreeaakkeerr..  

iivv..  11..11  kk..  ggrraaddee  aalluummiinniiuumm  ccooppppeerr  ccoonndduuccttoorr,,  PPVVCC  iinnssuullaatteedd  //  FFRRLLSS  PPVVCC  iinnssuullaatteedd  aanndd  sshheeaatthheedd  

aarrmmoouurreedd  //  uunnaarrmmoouurreedd  ppoowweerr  //  ccoonnttrrooll  ccaabblleess  aanndd  ccaabbllee  tteerrmmiinnaattiioonn  aacccceessssoorriieess  lliikkee  ggllaannddss,,  lluuggss,,  

ffeerrrruulleess  eettcc..  

vv..  LLuummiinnaarriieess  aanndd  LLaammppss,,  CCeeiilliinngg  ffaannss,,  EExxhhaauusstt  ffaannss..  
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vvii..  SSwwiittcchh  ssoocckkeett  bbooxxeess,,  jjuunnccttiioonn  bbooxxeess  aanndd  ddrraaww  bbooxxeess..  

vviiii..  SSwwiittcchheess  ssoocckkeettss  aanndd  aacccceessssoorriieess..  

vviiiiii..11110000  ggrraaddee  ccooppppeerr  ccoonndduuccttoorr,,  PPVVCC  iinnssuullaatteedd  //  FFRRLLSS  PPVVCC  iinnssuullaatteedd  mmuullttii    ssttrraannddeedd  wwiirreess  ooff        

vvaarriioouuss  ccoolloouurrss..  

iixx..  WWiirriinngg  mmaatteerriiaallss  aanndd  aacccceessssoorriieess..  

xx..  EEaarrtthh  eelleeccttrrooddee  ssttaattiioonnss  aanndd  eeaarrtthhiinngg  ccoonndduuccttoorrss..  

xxii..  BBuuiillddiinngg  EElleeccttrriiffiiccaattiioonn,,  CCaannooppyy  lliigghhttiinngg,,  EExxtteerrnnaall  lliigghhttiinngg,,  LLooww  lleevveell  ggaarrddeenn  lliigghhttiinngg,,  ppoowweerr  

ccoonnnneeccttiioonnss  ttoo  aallll  ffaacciilliittyy  ssiiggnn  bbooaarrddss,,  ccoommpprreessssoorrss,,  ddiissppeennssiinngg  ppuummppss..  

xxiiii..  SSttrreeeett  lliigghhtt  ppoolleess  aanndd  aacccceessssoorriieess..  

xxiiiiii..  CCaabbllee  llaayyiinngg  iinn  ttrreenncchheess  aanndd  bbaacckk  ffiilllliinngg  ffoorr  uunnddeerrggrroouunndd  ccaabblleess..  

xxiivv..  MMiisscceellllaanneeoouuss  wwoorrkkss  ootthheerr  tthhaann  tthhee  aabboovvee  aass  ssttiippuullaatteedd  iinn  SSppeecciiffiiccaattiioonn  aanndd  BBOOQQ..  

xxvv..  LLiiaassoonniinngg  wwiitthh  EElleeccttrriicciittyy  BBooaarrdd  //  TTeelleepphhoonneess  DDeeppaarrttmmeenntt  ttoo  aavvaaiill  ppoowweerr  ssuuppppllyy  //  TTeelleepphhoonnee  

ccoonnnneeccttiioonn  uunnttoo  tthhee  mmeetteerr  bbooaarrdd  //  TTeelleepphhoonnee  ttaagg  bblloocckk..  TThhee  ccaabblliinngg  wwoorrkk  ffoorr  eelleeccttrriiccaall  ssyysstteemm  ffoorr  

aavvaaiilliinngg  iinnccoommiinngg  ppoowweerr  iiss  ggiivveenn  aass  aann  ooppttiioonnaall  iitteemm,,  wwhhiicchh  mmaayy  bbee  rreeqquuiirreedd  ttoo  bbee  eexxeeccuutteedd  oonn  

bbeehhaallff  ooff  eelleeccttrriicciittyy  bbooaarrdd..  

xxvvii..  AAllll  ootthheerr  iinnssttaallllaattiioonn  mmaatteerriiaallss,,  hhaarrddwwaarree  aanndd  ccoonnssuummaabblleess..  

xxvviiii..  AAllll  ttoooollss,,  ttaacckkllee,,  llaaddddeerrss  eettcc..  aanndd  tthhee  CCoonnttrraaccttoorr  sshhaallll  bbuutt  aallll  tteessttiinngg  aanndd  mmeeaassuurriinngg  iinnssttrruummeennttss      

aass  rreeqquuiirreedd..  

xxvviiiiii..  SSttoorriinngg  ooff  mmaatteerriiaall  aatt  ssiittee  aanndd  wwaattcchh  &&  wwaarrdd  ooff  iitt  ttiillll  hhaannddiinngg  oovveerr..  

TThhee  ddeessiiggnn  sshhaallll  iinncclluuddee  aallll  rreeaassoonnaabbllee  pprreeccaauuttiioonnss  aanndd  pprroovviissiioonnss  ffoorr  tthhee  ssaaffeettyy  ooff  ooppeerraattiioonn  aanndd  

mmaaiinntteennaannccee  ppeerrssoonnnneell..  

AAllll  eeqquuiippmmeenntt  ttoo  bbee  ssuupppplliieedd  sshhaallll  bbee  ssuubbjjeecctt  ttoo  iinnssppeeccttiioonn  bbyy  tthhee  oowwnneerr  //  ccoonnssuullttaannttss..  SSuucchh  iinnssppeeccttiioonn  

sshhaallll  hhoowweevveerr  nnoott  rreelliieevvee  tthhee  CCoonnttrraaccttoorr  ooff  hhiiss  oobblliiggaattiioonnss  uunnddeerr  tthhee  ccoonnttrraacctt..  

TThhee  EEnnggiinneeeerr  rreesseerrvveess  tthhee  rriigghhtt  ttoo  ssppeecciiffyy  eelleeccttrriiccaall  mmaatteerriiaallss  aanndd  eeqquuiippmmeenntt  ooff  aa  ppaarrttiiccuullaarr  mmaakkee  ffoorr  tthhee  

ppuurrppoossee  ooff  ssttaannddaarrddiissaattiioonn    aanndd  tthhee  tteennddeerreerr  sshhaallll  aaggrreeee  ttoo  ssuuppppllyy  tthhee  mmaatteerriiaallss  ooff  tthhee  mmaakkee  ssppeecciiffiieedd,,  iiff  ssoo  

rreeqquuiirreedd..  

TThhee  CCoonnttrraaccttoorr  sshhaallll  bbee  rreessppoonnssiibbllee  ffoorr  ttiimmeellyy  ddeelliivveerryy  ooff  ccaaddiinngg  aatt  ssiittee,,  ttrraannssppoorrtt  ttoo  tthhee  ppllaaccee  ooff  

iinnssttaallllaattiioonn,,  ssttrroonngg,,  iinnssttaallllaattiioonn,,  tteessttiinngg  aanndd  ccoommmmiissssiioonniinngg  ooff  aallll  tthhee  eeqquuiippmmeenntt  aanndd  tthhee  mmaatteerriiaallss  tthhaatt  aarree  

iinncclluuddeedd  iinn  tthhee  ssccooppee  ooff  wwoorrkk..  
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TThhee  eelleeccttrriiccaall  ccoonnttrraaccttoorr  eexxeeccuuttiinngg  tthhiiss  wwoorrkk  sshhaallll  hhaavvee  aa  vvaalliidd  lliicceennccee  iissssuueedd  bbyy  tthhee  SSttaattee  GGoovveerrnnmmeenntt  

ffoorr  ccaarrrryyiinngg  oouutt  iinnssttaallllaattiioonn  wwoorrkk  ooff  tthhee  vvoollttaaggee  ccllaassss  iinnvvoollvveedd  uunnddeerr  tthhee  ddiirreecctt  ssuuppeerrvviissiioonn  ooff  aa  ppeerrssoonn  

hhoollddiinngg  aa  cceerrttiiffiiccaattee  ooff  ccoommppeetteennccee  ffoorr  tthhee  ssaammee  vvoollttaaggee  ccllaasssseess,,  iissssuueedd  ooff  rreeccooggnniisseedd  bbyy  tthhee  SSttaattee  

GGoovveerrnnmmeenntt  

TThhee  tteennddeerreerr  sshhaallll  ffuurrnniisshh  wwiitthh  tthhiiss  tteennddeerr  tthhee  ppaarrttiiccuullaarrss  ooff  tthhee  lliicceennccee  ffoorr  ccaarrrryyiinngg  oouutt  tthhee  iinnssttaallllaattiioonn  

wwoorrkk  aaggaaiinnsstt  tthhiiss  SSppeecciiffiiccaattiioonn..  

AAllll  nneecceessssaarryy  ssaaffee  hhoollddiinngg  ffoorr  wwoorrkkiinngg  aatt  vvaarriioouuss  hheeiigghhttss  sshhaallll  bbee  tthhee  rreessppoonnssiibbiilliittyy  ooff  tthhee  CCoonnttrraaccttoorr..  TThhee  

CCoonnttrraaccttoorr  sshhaallll  bbee  rreessppoonnssiibbllee  ffoorr  ccoommppeennssaattiioonn  iinn  ccaassee  ooff  aannyy  aacccciiddeenntt  ttoo  hhiiss  wwoorrkkmmeenn  aatt  ssiittee..  TThhee  

CCoonnttrraaccttoorr  sshhaallll  ffuullffiillll  aanndd  bbeeaarr  aallll  ssttaattuuttoorryy  cchhaarrggeess  ffoorr  tthheeiirr  wwoorrkkmmeenn..  TThhee  tteennddeerreerr  sshhaallll  iinnddeemmnniittyy  

oowwnneerr  //  ccoonnssuullttaanntt  ooff  aannyy  ssuucchh  cchhaarrggeess  ffoorr  wwoorrkkmmeenn  ccoommppeennssaattiioonn..  

TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuuppppllyy  aallll  nneecceessssaarryy  hhaarrddwwaarree  aanndd  ccoonnssuummaabbllee  rreeqquuiirreedd  ffoorr  tthhee  eennttiirree  iinnssttaallllaattiioonn..  

  

EELLEECCTTRRIICCIITTYY  SSUUPPPPLLYY  PPAARRTTIICCUULLAARRSS  

AAllll  eeqquuiippmmeenntt  aanndd  iinnssttaallllaattiioonn  ccoovveerreedd  uunnddeerr  tthhee  ssccooppee  ooff  wwoorrkk  sshhaallll  bbee  ddeessiiggnneedd  ffoorr  eelleeccttrriicciittyy  ssuuppppllyy  ooff  

tthhee  ffoolllloowwiinngg  ssppeecciiffiiccaattiioonn  ::  

VVoollttaaggee        ::  441155VV  //  224400VV  --66%%          

NNoo..  ooff  pphhaasseess      ::  33//11  

TTyyppee  ooff  ssyysstteemm      ::  33  pphhaassee,,  44  wwiirree  

FFrreeqquueennccyy      ::  5500HHzz  ++  33%%  

TTyyppee  ooff  nneeuuttrraall  eeaarrtthhiinngg    ::  SSoolliiddllyy  eeaarrtthheedd  

SShhoorrtt  cciirrccuuiitt  lleevveell    ::  NNoott  eexxcceeeeddiinngg  3355  KKAA  aatt  441155VV  

DDRRAAWWIINNGG  

TThhee  ddrraawwiinnggss  eenncclloosseedd  wwiitthh  tthhiiss  SSppeecciiffiiccaattiioonn  aarree  oonnllyy  ffoorr  tthhee  gguuiiddaannccee  ooff  tthhee  tteennddeerreerr..  TThhee  eexxaacctt  rroouuttiinngg  

ooff  ccoonndduuiittss,,  ccaabblleess  aanndd  wwiirreess  aanndd  tthhee  eexxaacctt  llooccaattiioonn  ooff  tthhee  eeqquuiippmmeenntt  sshhaallll  bbee  aass  ppeerr  ccoonnssttrruuccttiioonn  

ddrraawwiinnggss  oorr  aass  ddeecciiddeedd  aatt  ssiittee  bbyy  tthhee  EEnnggiinneeeerr..  ((  AAnnyy  ffiieelldd  ccoorrrreeccttiioonnss  sshhaallll  bbee  sshhoowwnn  iinn  ffiivvee  ((55))  ccooppiieess  ooff  

eeaacchh  ddrraawwiinngg  aanndd  ssuucchh  aass--  bbuuiilltt  ddrraawwiinnggss  sshhaallll  bbee  hhaannddeedd  oovveerr  ttoo  tthhee  oowwnneerr  bbyy  tthhee  ccoonnttrraaccttoorr  aafftteerr  

ccoommpplleettiioonn  ooff  tthhee  iinnssttaallllaattiioonn..  

TThhee  ddrraawwiinnggss  aanndd  ootthheerr  ddooccuummeennttss  ttoo  bbee  ssuubbmmiitttteedd  bbyy  tthhee  tteennddeerreerr  sshhaallll  bbee  iinn  tthhee  EEnngglliisshh  llaanngguuaaggee  aanndd  

aallll  tthhee  ddiimmeennssiioonn,,  wweeiigghhttss  aanndd  qquuaannttiittiieess  sshhaallll  bbee  iinn  tthhee  mmeettrriicc  uunniittss..  
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TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuubbmmiitt  ffoorr  tthhee  aapppprroovvaall  ooff  tthhee  oowwnneerr//  ccoonnssuullttaanntt,,  ddrraawwiinnggss  ooff  sswwiittcchh  bbooaarrddss//  ttaaiilloorr  

mmaaddee  eeqquuiippmmeenntt  eettcc..,,  aass  rreeqquuiirreedd  iinn  ffoouurr  ((44))  sseettss  bbeeffoorree  ccoommmmeenncciinngg  tthhee  mmaannuuffaaccttuurree  aanndd  //  oorr  ssuuppppllyy..  TThhee  

eeqquuiippmmeenntt  sshhaallll  ssuubbmmiitt  ffoouurr  sseettss((44))  ooff  aass  bbuuiilltt  cceerrttiiffiieedd  ddrraawwiinnggss  aafftteerr  ccoommpplleettee  ffaabbrriiccaattiioonn  ooff  tthhee  

eeqquuiippmmeenntt..  

LLOOCCAALL  CCOONNDDIITTIIOONNSS  

TThhee  tteennddeerreerr  sshhaallll  vviissiitt  tthhee  ssiittee,,  aasscceerrttaaiinn  tthhee  llooccaall  ccoonnddiittiioonnss,,  eennttrryy,,  ttrraaffffiicc  rreessttrriiccttiioonnss,,  aanndd  oobbssttrruuccttiioonnss  

iiff  aannyy  aanndd  aallssoo  ssiittee  ccoonnddiittiioonnss..  WWhheetthheerr  tthhee  tteennddeerreerr  vviissiittss  tthhee  ssiittee  oorr  nnoott,,  hhee  iiss  ddeeeemmeedd  ttoo  hhaavvee  vviissiitteedd  tthhee  

ssiittee  aanndd  aasscceerrttaaiinneedd  aallll  tthhee  ssiittee  ccoonnddiittiioonnss..  TThhee  tteennddeerreerr  sshhaallll  aallllooww  iinn  hhiiss  tteennddeerr  ffoorr  aann  eexxttrraass  lliikkeellyy  ttoo  bbee  

iinnccuurrrreedd  dduuee  ttoo  ssiittee  ccoonnddiittiioonnss..  NNoo  ccllaaiimm  wwiillll  bbee  aalllloowweedd  oonn  tthhiiss  aaccccoouunntt  uunnddeerr  aannyy  cciirrccuummssttaanncceess..  

SSTTAANNDDAARRDDSS  

TThhee  eeqquuiippmmeenntt  aanndd  tthhee  iinnssttaallllaattiioonn  wwoorrkk  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ooff  tthhee  IInnddiiaann  

EElleeccttrriicciittyy  RRuulleess  wwiitthh  iittss  llaatteesstt  aammeennddmmeennttss  aanndd  aallll  rreelleevvaanntt  ssttaannddaarrddss  aanndd  ccooddee  ooff  pprraaccttiiccee  ooff  tthhee  BBuurreeaauu  

ooff  IInnddiiaa  SSttaannddaarrddss..  

SSAAFFEETTYY  

TThhee  tteennddeerreerr  sshhaallll  iinncclluuddee  aanndd  ttaakkee  aaddeeqquuaattee  pprreeccaauuttiioonnss  aass  ppeerr  tthhee  IInnddiiaann  SSttaannddaarrdd  ccooddeess  ttoo  eennssuurree  ssaaffeettyy  

ffoorr  ppeerrssoonnnneell  aanndd  pprreevveennttiioonn  ooff  aacccciiddeennttss  aatt  ssiittee..  TThhee  tteennddeerreerr  sshhaallll  bbee  rreessppoonnssiibbllee  ffoorr  ccoommppeennssaattiioonn  ttoo  

tthheeiirr  wwoorrkkmmeenn  dduuee  ttoo  aacccciiddeenntt,,  iiff  aannyy..  

SSTTAATTUUTTOORRYY  RREEQQUUIIRREEMMEENNTTSS  

TThhee  CCoonnttrraaccttoorr  sshhaallll  oobbttaaiinn  tthhee  aapppprroovvaall  ooff  tthhee  SSttaattee  EElleeccttrriicciittyy  BBooaarrdd  aanndd  EElleeccttrriiccaall  IInnssppeeccttoorraattee  aanndd  

ccaarrrryyoouutt  cchhaarrggeess  aass  ccaalllleedd  ffoorr  bbyy  tthhee  EElleeccttrriiccaall  IInnssppeeccttoorr  aatt  nnoo  eexxttrraa  ccoosstt  ttoo  tthhee  oowwnneerr..  HHee  sshhaallll  aallssoo  oobbttaaiinn  

tthhee  ddrraawwiinngg  aapppprroovvaallss  aanndd  ffiinnaall  ssaaffeettyy  cceerrttiiffiiccaattee  ffrroomm  CCEEIIGG..  OOnnllyy  tthhee  ssttaattuuttoorryy  ffeeeess  ppaayyaabbllee  ttoo  

EElleeccttrriicciittyy  aauutthhoorriittyy  sshhaallll  bbee  rreeiimmbbuurrsseedd  bbyy  tthhee  oowwnneerr  oonn  pprroodduuccttiioonn  ooff  vvaalliidd  vvoouucchheerrss..  

IINNSSPPEECCTTIIOONN    

AAllll  tthhee  mmaatteerriiaallss  ttoo  bbee  ssuupppplliieedd  sshhaallll  bbee  ssuubbjjeecctt  ttoo  iinnssppeeccttiioonn  bbyy  tthhee  eemmppllooyyeerr  //  ccoonnssuullttaanntt..  SSuucchh  

iinnssppeeccttiioonn  sshhaallll  nnoott  hhoowweevveerr  rreelliieevvee  tthhee  CCoonnttrraaccttoorr  ooff  hhiiss  oobblliiggaattiioonnss  uunnddeerr  tthhee  ccoonnttrraacctt..  SSaammpplleess  ooff  aallll  

iitteemmss  mmaatteerriiaallss,,  hhoowweevveerr,,  eettcc..,,  ttoo  bbee  uusseedd  ttoo  tthhee  wwoorrkk  sshhaallll  bbee  ggoott  aapppprroovveedd  bbyy  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  //  

CCoonnssuullttaanntt  iinn  aaddvvaannccee..  TThhee  bbrraanndd  //  mmaakkeess  aanndd  ggrraaddeess  ooff  iitteemmss  //  mmaatteerriiaallss  sshhaallll  bbee  aass  ddiirreecctteedd  bbyy  tthhee  

eemmppllooyyeerr  //  ccoonnssuullttaanntt..  

TTIIMMEE  SSCCHHEEDDUULLEE    

TThhee  tteennddeerreerr  sshhaallll  bbee  rreessppoonnssiibbllee  ffoorr  ttiimmeellyy  pprrooccuurreemmeenntt  aanndd  ddeelliivveerryy  ooff  tthhee  iitteemmss,,  ooffff--llooaaddiinngg  aatt  ssiittee,,  

ssaaffeekkeeeeppiinngg  aatt  ssiittee,,  ttrraannssppoorrtt  ttoo  tthhee  ppllaaccee  ooff  iinnssttaallllaattiioonn,,  iinnssttaallllaattiioonn  aanndd  tteessttiinngg  ooff  aallll  tthhee  mmaatteerriiaall  tthhaatt  aarree  

iinncclluuddeedd  iinn  hhiiss  ssccooppee  ooff  wwoorrkk..  WWoorrkk  sshhaallll  bbee  pprrooggrreesssseedd  aanndd  ccoommpplleetteedd  aass  ppeerr  sscchheedduullee  mmuuttuuaallllyy  aaggrreeeedd  

uuppoonn..  
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CCOO--OOPPEERRAATTIIOONN  

TThhee  CCoonnttrraaccttoorr  sshhaallll  ccoooorrddiinnaattee  hhiiss  wwoorrkk  wwiitthh  tthhoossee  ooff  tthhee  ootthheerr  aaggeenncciieess  aatt  tthhee  ssiittee  aanndd  sshhaallll  aavvooiidd  aannyy  

iinntteerrffeerreennccee  aanndd  iinntteerrrruuppttiioonn  wwiitthh  tthhee  pprrooggrreessss  ooff  tthhee  wwoorrkk..  TThhee  CCoonnttrraaccttoorr  sshhaallll  bbee  rreeqquuiirreedd  ttoo  ccaarrrryyoouutt  

tthhee  iinnssttaallllaattiioonn  ssiiddee  bbyy  ssiiddee  wwiitthh  ootthheerr  aaggeenncciieess  aass  mmaayy  bbee  rreeqquuiirreedd  bbyy  tthhee  ootthheerr  CCoonnttrraaccttoorr  ffrroomm  ttiimmee  ttoo  

ttiimmee..  

QQUUAANNTTIITTIIEESS  

TThhee  QQuuaannttiittiieess  iinnddiiccaatteedd  iinn  tthhee  BBiillll  ooff  qquuaannttiittiieess  iiss  ffoorr  tthhee  gguuiiddaannccee  ooff  tthhee  tteennddeerreerr..  TThhee  CCoonnttrraaccttoorr  sshhaallll  

ssuuppppllyy  tthhee  iitteemmss  bbaasseedd  oonn  tthhee  rreeqquuiirreemmeennttss  aass  ppeerr  CCoonnssttrruuccttiioonn  ddrraawwiinnggss  oonnllyy..  

11..  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONN  FFOORR  LLOOWW  VVOOLLTTAAGGEE  ((441155VV))  SSWWIITTCCHH  GGEEAARR  //  

BBOOAARRDD  

GGEENNEERRAALL  

TThhiiss  SSppeecciiffiiccaattiioonn  ccoovveerrss  tthhee  DDeessiiggnn,,  MMaannuuffaaccttuurree,,  FFaabbrriiccaattiioonn,,  TTeessttiinngg  aatt  ffaaccttoorryy  aanndd  ssuuppppllyy,,  

iinnssttaallllaattiioonn,,  tteessttiinngg  aanndd  ccoommmmiissssiioonniinngg  ooff  441155VV  SSwwiittcchh  ggeeaarr  iinnccoorrppoorraattiinngg  MMCCCCBBSS  //  FFuussee  SSwwiittcchheess  //  

CCoonnttrraaccttoorr  //  rreellaayyss  eettcc..  

TThhee  sswwiittcchh  bbooaarrdd  aanndd  tthhee  mmoouunntteedd  eeqquuiippmmeenntt  sshhaallll  ccoommppllyy  wwiitthh  tthhee  llaatteesstt  eeddiittiioonn  ooff  tthhee  ffoolllloowwiinngg  IInnddiiaann  

SSttaannddaarrddss””  

IISS::44223377                            ::  GGeenneerraall  rreeqquuiirreemmeenntt  ffoorr  sswwiittcchh  ggeeaarr  aanndd  ccoonnttrrooll  ggeeaarr  ffoorr  VVoollttaaggee  nnoott        

eexxcceeeeddiinngg  11000000  VV..  

IISS::  44004477  ::  HHeeaavvyy  dduuttyy  aaiirr  bbrreeaakk  sswwiittcchheess  aanndd  ffuusseess  ffoorr  vvoollttaaggeess  nnoott  eexxcceeeedd  11000000VV  

IISS::  33007722  ::  CCooddee  ooff  pprraaccttiiccee  ffoorr  iinnssttaallllaattiioonn  aanndd  mmaaiinntteennaannccee  ooff    SSwwiittcchhggeeaarr..  

IISS::  22220088    ::  HHRRCC  CCAARRTTRRIIDDGGEE  FFUUSSEE  LLIINNKKSS  ––  UUpp  ttoo  665500  VV  

IISS::  22770055  ::  CCuurrrreenntt  TTrraannssffoorrmmeerrss..  PPaarrtt  II..IIII..IIIIII  

IISS::  33115566  ::  VVoollttaaggee  ttrraannssffoorrmmeerrss  

IISS::11224488    ::  EElleeccttrriiccaall  iinnddiiccaattiinngg  iinnssttrruummeennttss  

IISS::337755                              ::  MMaarrkkiinngg  aanndd  aarrrraannggeemmeenntt  ffoorr  sswwiittcchh  ggeeaarr  bbuuss  bbaarrss,,  mmaaiinn  ccoonnnneeccttiioonnss  aanndd    

aauuxxiilliiaarryy  wwiirriinngg  

IISS::  55    ::  PPaaiinnttiinngg  

IISS::  88662233                        ::  SSppeecciiffiiccaattiioonnss  ffoorr  ffaaccttoorryy  bbuuiilltt  aasssseemmbblliieess  ooff  sswwiittcchh  ggeeaarr  aanndd  ccoonnttrrooll  ggeeaarr  ffoorr  

vvoollttaaggee  uupp  ttoo  aanndd  iinncclluuddiinngg  11000000  VV  AACC  &&  11220000  VV  DDCC  
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GGeenneerraall  rreeqquuiirreemmeennttss::  

FFAABBRRIICCAATTIIOONN  AANNDD  GGEENNEERRAALL  DDEETTAAIILLSS::  

SSwwiittcchh  ggeeaarr  sshhaallll  bbee  iinnddoooorr,,  fflloooorr  mmoouunnttiinngg,,  ffrreeee  ssttaannddiinngg  ttyyppee  eenncclloosseedd  iinn  sshheeeett  sstteeeell  ccuubbiicclleess  aanndd  sshhaallll  

bbee  dduusstt,,  wweeaatthheerr  aanndd  vveerrmmiinn  pprrooooff..  EEnncclloossuurreess  sshhaallll  ccoonnffoorrmm  ttoo  IIPP--5544  aanndd  sshhaallll  bbee  ccoolldd  rroolllleedd  sshheeeett  sstteeeell..  

GGaasskkeettss  sshhaallll  bbee  uusseedd  bbeettwweeeenn  aallll  aaddjjaacceenntt  uunniittss  aanndd  uunnddeerrnneeaatthh  aallll  ccoovveerrss  ttoo  rreennddeerr  tthhee  jjooiinnttss  eeffffeeccttiivveellyy  

ddoosstt--pprrooooff..  SStteeeell  sshheeeettss  sshhaallll  nnoott  bbee  lleessss  22..0000  mmmm  ((1144SS..WW..GG..))  iinn  tthhiicckknneessss..  SSwwiittcchh  ggeeaarr  sshhoouulldd  bbee  ooff  

ssiinnggllee  ffoorr  ttyyppee  ddeessiiggnn..  

SSwwiittcchh  ggeeaarr  sshhaallll  bbee  eexxtteennssiibbllee  aatt  bbootthh  eennddss  bbyy  tthhee  aaddddiittiioonn  ooff  vveerrttiiccaall  sseeccttiioonnss..  EEnnddss  ooff  tthhee  bbuuss  bbaarrss  sshhaallll  

bbee  ssuuiittaabbllee  ddrriilllleedd  ffoorr  tthhiiss  ppuurrppoossee..  

TThhee  sswwiittcchh  bbooaarrdd  sshhaallll  bbee  ttoottaallllyy  eenncclloosseedd,,  dduusstt,,  wweeaatthheerr  aanndd  vveerrmmiinn  pprrooooff..  IIff  nneecceessssaarryy,,  ooppeenniinnggss  ffoorr  

nnaattuurraall  vveennttiillaattiioonn  sshhaallll  bbee  pprroovviiddeedd..  GGaasskkeettss  ooff  dduurraabbllee  mmaatteerriiaallss  sshhaallll  bbee  pprroovviiddeedd  ffoorr  ddoooorrss  aanndd  ootthheerr  

ooppeenniinnggss..  SSwwiittcchh  BBooaarrddss  ssppeecciiffiieedd  ffoorr  oouuttddoooorr  iinnssttaallllaattiioonn  sshhaallll  bbee  hhoouusseedd  iinn  oouuttddoooorr  ttyyppee  kkiioosskkss  ttoo  mmaakkee  

iitt  wweeaatthheerrpprrooooff..  TThhee  sswwiittcchhbbooaarrddss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  tthhee  aammbbiieenntt  aanndd  ssiittee  ccoonnddiittiioonnss  ssppeecciiffiieedd..  SSuuiittaabbllee  

hhooookkss  sshhaallll  bbee  pprroovviiddeedd  ffoorr  lliiffttiinngg  tthhee  bbooaarrddss..  TThheessee  hhooookkss  wwhheenn  rreemmoovveedd  sshhaallll  nnoott  lleeaavvee  aannyy  ooppeenniinnggss  iinn  

tthhee  bbooaarrddss..  

AAcccceessss  ffrroomm  tthhee  bbaacckk  sshhaallll  bbee  lliimmiitteedd  ttoo  bbuuss  bbaarrss  aanndd  ccaabblleess  oonnllyy  ffoorr  441155  VV  mmaaiinn  sswwiittcchh  bbooaarrdd  aanndd  DDGG  

ppaanneellss..  FFoorr  aallll  ootthheerr  ppaanneellss,,  aallll  eeqquuiippmmeenntt  sshhaallll  bbee  mmoouunntteedd  oonn  tthhee  ffrroonntt  ssiiddee  aanndd  sshhaallll  bbee  aacccceessssiibbllee  ffrroomm  

tthhee  ffrroomm  tthhrroouugghh  hhiinnggeedd  ddoooorrss..  SSwwiittcchheess,,  aammmmeetteerrss,,  vvoollttmmeetteerrss  aanndd  llaammppss  eettcc..  sshhaallll  pprreeffeerraabbllyy  bbee  

mmoouunntteedd  oonn  ffiixxeedd  ppoorrttiioonnss..  

IInnddiivviidduuaall  sswwiittcchh  ffuussee  uunniittss,,  MMCCCCMMss  bbuuss  bbaarr  aanndd  ccaabbllee  eennttrraannccee  aalllleeyyss  sshhaallll  bbee  hhoouusseedd  iinn  sseeppaarraattee  

eenncclloosseedd  ccoommppaarrttmmeennttss  sseeppaarraatteedd  ffrroomm  eeaacchh  ootthheerr  bbyy  mmeettaalllliicc  oorr  aannyy  ootthheerr  ffiirree  rreessiissttaanntt  iinnssuullaattiinngg  

mmaatteerriiaall  bbaarrrriieerrss..  

BBaarrrriieerrss  aanndd  aauuttoommaattiicc  ssaaffeettyy  sshhuutttteerrss  sshhaallll  bbee  pprroovviiddeedd  ssuucchh  tthhaatt  bbuuss  bbaarrss  aanndd  ootthheerr  lliivvee  ppaarrttss  aarree  

iinnaacccceessssiibbllee  eevveenn  wwiitthh  bbrreeaakkeerrss  ccoommpplleetteellyy  ddrraawwnn  oouutt..  OOppeenniinngg  ooff  bbuuss  bbaarr  cchhaammbbeerrss  sshhaallll  bbee  ppoossssiibbllee  

wwiitthh  ssppeecciiaall  ttoooollss  oonnllyy..  

PPAAIINNTTIINNGG  

AAllll  mmeettaall  ssuurrffaacceess  sshhaallll  bbee  tthhoorroouugghhllyy  cclleeaanneedd  aanndd  ddeeccrreeaasseedd  ttoo  rreemmoovvee  mmiillll  ssccaallee,,  rruusstt,,  ggrreeaassee  aanndd  ddiirrtt..  

FFaabbrriiccaatteedd  ssttrruuccttuurreess  sshhaallll  bbee  ppiicckkeedd  aanndd  tthheenn  cclleeaanneedd  ttoo  rreemmoovvee  aannyy  ttrraaccee  ooff  aacciidd..  TThhee  uunnddeerr  ssuurrffaaccee  

sshhaallll  bbee  pprreeppaarreedd  bbyy  aappppllyyiinngg  aa  ccooaatt  ooff  pphhoosspphhaattee  ppaaiinntt  aanndd  ccooaatt  ooff  yyeellllooww  zziinncc  cchhrroommaattee  pprriimmeerr..  TThhee  

uunnddeerr  ssuurrffaaccee  sshhaallll  bbee  mmaaddee  ffrreeee  ffrroomm  aallll  iimmppeerrffeeccttiioonnss  bbeeffoorree  uunnddeerrttaakkiinngg  tthhee  ffiinniisshhiinngg  ccoosstt..  

AAfftteerr  pprreeppaarraattiioonn  ooff  tthhee  uunnddeerr--ssuurrffaaccee,,  tthhee  sswwiittcchh  bbooaarrdd  sshhaallll  bbee  ppaaiinntteedd  bbyy  ppoowwddeerr  ccooaattiinngg  mmeetthhoodd  ooff  

ffiinnaall  ppaaiinntt..  CCoolloouurr  sshhaaddee  ooff  ffiinnaall  ppaaiinntt  sshhaallll  bbee  aapppprroovveedd  bbyy  tthhee  ppuurrcchhaasseerr  bbeeffoorree  ffiinnaall  ppaaiinnttiinngg  iiss  ssttaarrtteedd..  

TThhee  ffiinniisshheedd  ppaanneellss  sshhaallll  bbee  ddrriieedd  iinn  ssttoovviinngg    oovveennss  iinn  dduusstt  ffrreeee  aattmmoosspphheerree..  PPaanneell  ffiinniisshh  sshhaallll  bbee  ffrreeee  

ffrroomm  iimmppeerrffeeccttiioonnss  lliikkee  ppiinnhhoolleess,,  oorraannggee  ppeeeellss,,  rruunnooffff  ppaaiinntt  eettcc..  TThhee  vveennddoorr  sshhaallll  ffuurrnniisshh  ppaaiinnttiinngg  

pprroocceedduurree  ddeettaaiillss  aalloonnggwwiitthh  tthhee  bbiiddss..  
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AAllll  uunnppaaiinntteedd  sstteeeell  ppaarrttss  sshhaallll  bbee  ccaaddmmiiuumm  ppllaatteedd  oorr  ssuuiittaabbllyy  ttrreeaatteedd  ttoo  pprreevveenntt  rruusstt  ccoorrrroossiioonn..  IIff  tthheessee  

ppaarrttss  aarree  mmoovviinngg  eelleemmeennttss  tthheenn  tthheeyy  sshhaallll  bbee  ggrreeaasseedd..  SSuuiittaabbllee  lliiffttiinngg  lluuggss  sshhaallll  bbee  pprroovviiddeedd  ffoorr  

sswwiittcchhbbooaarrdd..  TThheessee  lliiffttiinngg  lluuggss  sshhaallll  nnoott  lleeaavvee  aannyy  ooppeenniinngg  wwhheenn  rreemmoovveedd..  

SSWWIITTCCHH  BBOOAARRDD  CCOOMMPPOONNEENNTTSS::  

IINNSSTTRRUUMMEENNTT  TTRRAANNSSFFOORRMMEERRSS::  

CCuurrrreenntt  aanndd  vvoollttaaggee  ttrraannssffoorrmmeerrss  sshhaallll  bbee  ccaasstt  rreessiinn  iinnssuullaatteedd  ttyyppee,,  pprriimmaarryy  aanndd  sseeccoonnddaarryy  tteerrmmiinnaallss  sshhaallll  

bbee  mmaarrkkeedd  iinnddeelliibbllyy..  

CCuurrrreenntt  ttrraannssffoorrmmeerrss  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  BBIISS  ::  22770055..  tthheeyy  sshhaallll  bbee  mmoouunntteedd  oonn  tthhee  ssttaattiioonnaarryy  ppaarrtt..  

TThhee  CCTT  rraattiioo  aanndd  rraattiinnggss  sshhaallll  bbee  aass  iinnddiiccaatteedd  oonn  tthhee  ssiinnggllee  lliinnee  ddiiaaggrraammss..  FFoorr  ggeenneerraall  gguuiiddaannccee,,  tthhee  

vveennddoorr  sshhaallll  nnoottee  tthhaatt  tthhee  pprrootteeccttiivvee  ccuurrrreenntt  ttrraannssffoorrmmeerrss  sshhaallll  hhaavvee  aann  aaccccuurraaccyy  ccllaassss  „„55PP‟‟  aanndd  aann  

aaccccuurraaccyy  lliimmiitt  ffaaccttoorr  ggrreeaatteerr  tthhaann  „„1100‟‟..  LLooww  rreeaaccttaannccee  CCTTss  sshhaallll  bbee  uusseedd  ffoorr  pprrootteeccttiioonn..  

CCuurrrreenntt  ttrraannssffoorrmmeerrss  ffoorr  iinnssttrruummeennttss  sshhaallll  hhaavvee  aann  aaccccuurraaccyy  ccllaassss  11..00  aanndd  aaccccuurraaccyy  lliimmiitt  ffaaccttoorr  lleessss  tthhaann  

55..00..  TThhee  ccuurrrreenntt  ttrraannssffoorrmmeerrss  sshhaallll  bbee  ccaappaabbllee  ooff  wwiitthhssttaannddiinngg  tthhee  ppeeaakk  mmoommeennttaarryy  sshhoorrtt  cciirrccuuiitt  ccuurrrreenntt  

ffoorr  11..00  sseeccoonndd..  TThhee  nneeuuttrraall  ssiiddee  ooff  tthhee  ccuurrrreenntt  ttrraannssffoorrmmeerrss  sshhaallll  nnoorrmmaallllyy  bbee  eeaarrtthheedd  tthhrroouugghh  aa  lliinnkk..  

WWhheerreevveerr  pprroovviiddeedd,,  tthhee  vvoollttaaggee  ttrraannssffoorrmmeerrss  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  BBIISS  33115566..  TThhee  vvoollttaaggee  

ttrraannssffoorrmmeerrss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  pprriimmaarryy  ffuusseess..  PPrreeffeerraabbllyy  mmiinniiaattuurree  cciirrccuuiitt  bbrreeaakkeerrss  wwiitthh  aauuxxiilliiaarryy  

ccoonnttaaccttss  sshhaallll  bbee  pprroovviiddeedd  oonn  tthhee  sseeccoonnddaarryy  ssiiddee..  

TThhee  vvoollttaaggee  ttrraannssffoorrmmeerrss  sshhaallll  hhaavvee  aann  aaccccuurraaccyy  ccllaassss  33..00  ffrroomm  5500%%  ttoo  111100%%  ooff  nnoorrmmaall  vvoollttaaggee  aanndd  ccllaassss  

11..00  ffrroomm  8800%%  ttoo  112200%%  ooff  nnoorrmmaall  vvoollttaaggee  wwiitthh  bbuurrddeennss  vvaarryyiinngg  bbeettwweeeenn  2255%%  ttoo  110000%%  ooff  tthhee  rraatteedd  vvaalluuee  

aatt  00..88  PPFF  llaaggggiinngg..  

TThhee  pprriimmaarryy  ooff  tthhee  vvoollttaaggee  ttrraannssffoorrmmeerrss  sshhaallll  bbee  rraatteedd  ffoorr  441155  vvoollttss  aanndd  tthhee  sseeccoonnddaarryy  ffoorr  111100  vvoollttss..  

UUnnlleessss  ootthheerrwwiissee  ssttaatteedd,,  22  ssiinnggllee  pphhaassee  VV--  ccoonnnneecctteedd  VVTTss  sshhaallll  bbee  uusseedd..  

MMEEAASSUURRIINNGG  IINNSSTTRRUUMMEENNTTSS::  

AAMMMMEETTEERRSS  

AAmmmmeetteerrss  sshhaallll  bbee  mmoovviinngg  iirroonn  oorr  mmoovviinngg  ccooiill  ttyyppee..  TThhee  mmoovviinngg  ppaarrtt  aasssseemmbbllyy  sshhaallll  bbee  wwiitthh  jjeewweell  

bbeeaarriinngg..  TThhee  jjeewweell  bbeeaarriinngg  sshhaallll  bbee  mmoouunntteedd  oonn  aa  sspprriinngg  ttoo  pprreevveenntt  ddaammaaggee  ttoo  ppiivvoott  dduuee  ttoo  vviibbrraattiioonnss  aanndd  

sshhoocckkss..  TThhee  aammmmeetteerrss  sshhaallll  bbee  mmaannuuffaaccttuurreedd  aanndd  ccaalliibbrraatteedd  aass  ppeerr  tthhee  llaatteesstt  eeddiittiioonn  ooff  IISS::11224488..    TThhee  

aammmmeetteerrss  sshhaallll  bbee  iinnssttrruummeenntt  ttrraannssffoorrmmeerr  ooppeerraatteedd  aanndd  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  55AA  sseeccoonnddaarryy  ooff  iinnssttrruummeenntt  

ttrraannssffoorrmmeerr..  TThhee  ssccaalleess  sshhaallll  bbee  ccaalliibbrraatteedd  ttoo  iinnddiiccaattee  pprriimmaarryy  ccuurrrreenntt  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd..  TThhee  

aammmmeetteerrss  sshhaallll  bbee  ccaappaabbllee  ooff  ccaarrrryyiinngg  ssuussttaaiinneedd  oovveerrllooaaddss  dduurriinngg  ffaauulltt  ccoonnddiittiioonnss  wwiitthhoouutt  ddaammaaggee  oorr  lloossss  

ooff  aaccccuurraaccyy..  

VVOOLLTTMMEETTEERRSS  
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VVoollttmmeetteerrss  sshhaallll  bbee  ooff  mmoovviinngg  iirroonn  oorr  mmoovviinngg  ccooiill  ttyyppee..  TThhee  rraannggee  ffoorr  441155VV,,  33  pphhaassee  vvoollttmmeetteerrss  sshhaallll  bbee  

00  ttoo  550000VV,,  SSuuiittaabbllee  sseelleeccttoorr  sswwiittcchh  sshhaallll  bbee  pprroovviiddeedd  ffoorr  eeaacchh  vvoollttmmeetteerr  ttoo  rreeaadd  vvoollttaaggee  bbeettwweeeenn  aannyy  ttwwoo  

lliinneess  ooff  tthhee  ssyysstteemm..  TThhee  vvoollttmmeetteerr  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  pprrootteeccttiioonn  ffuussee  ooff  ssuuiittaabbllee  ccaappaacciittyy..  

SSWWIITTCCHH  AANNDD  FFUUSSEE  UUNNIITTSS::  

TThhee  llooaadd  bbrreeaakk  sswwiittcchheess  sshhaallll  bbee  hheeaavvyy  dduuttyy  aaiirr  bbrreeaakk  ttyyppee  aanndd  sshhaallll  hhaavvee  qquuiicckk  mmaakkee//  bbrreeaakk  mmaannuuaall  

ooppeerraattiinngg  mmeecchhaanniissmm..  TThhee  ooppeerraattiinngg  hhaannddllee  sshhaallll  bbee  mmoouunntteedd  iinn  tthhee  ddoooorr  ooff  tthhee  ccoommppaarrttmmeenntt  hhaavviinngg  tthhee  

iissoollaattoorr..  IItt  sshhaallll  bbee  ppoossssiibbllee  ttoo  ppaaddlloocckk  tthhee  sswwiittcchheess  iinn  tthhee  OONN  &&  OOFFFF  ppoossiittiioonn..  DDoooorr  iinntteerrlloocckk  sshhaallll  bbee  

pprroovviiddeedd  ssoo  tthhaatt  iitt  sshhoouulldd  nnoott  bbee  ppoossssiibbllee  ttoo  ooppeenn  tthhee  ddoooorr  wwiitthh  tthhee  sswwiittcchh  iinn  tthhee  „„cclloosseedd‟‟  ppoossiittiioonn..  

NNoorrmmaall  iitt  sshhaallll  nnoott  bbee  ppoossssiibbllee  ttoo  cclloossee  tthhee  sswwiittcchheess  wwiitthh  tthhee  ddoooorr  ooppeenn  bbuutt  ffoorr  tteessttiinngg  ppuurrppoosseess  iitt  sshhaallll  bbee  

ppoossssiibbllee  ttoo  ddeeffeeaatt  tthhiiss  iinntteerrlloocckk..  SSwwiittcchheess  sshhaallll  bbee  aabbllee  ttoo  ccaarrrryy  ffuullll  llooaadd  ccuurrrreenntt  ccoonnttiinnuuoouussllyy  wwiitthhoouutt  

oovveerrhheeaattiinngg..  BBaarrrriieerrss  sshhaallll  bbee  pprroovviiddeedd  ttoo  pprreevveenntt  iinntteerr--pphhaassee  aarrcciinngg..  TThhee  lliivvee  tteerrmmiinnaallss  sshhaallll  bbee  sshhrroouuddeedd  

ttoo  aavvooiidd  aacccciiddeennttaall  ccoonnttaacctt..  MMoottoorr  ffeeeeddeerr  sswwiittcchheess  sshhaallll  bbee  aaddeeqquuaatteellyy  rraatteedd  ffoorr  mmoottoorr  dduuttyy..  

FFuusseess  sshhaallll  bbee  HHRRCC  ccaarrttrriiddggee  lliinnkk  ttyyppeess..  DDiiaazzeedd  ffuusseess  wwiillll  nnoott  bbee  aacccceeppttaabbllee..  

TThhee  ffuusseess  sshhaallll  bbee  nnoonn--ddeetteerriioorraattiinngg  ttyyppee  aanndd  sshhaallll  hhaavvee  aann  ooppeerraattiioonn  iinnddiiccaattoorr,,  wwhhiicchh  wwiillll  bbee  vviissiibbllee  

wwiitthhoouutt  rreemmoovvaall  ooff  ffuusseess  ffrroomm  sseerrvviiccee..  FFuusseess  sshhaallll  bbee  pprreessssuurree  ffiitttteedd  ttyyppee  aanndd  sshhaallll  hhaavvee  rriibbss  oonn  tthhee  

ccoonnttaacctt  bbllaaddeess  ttoo  eennssuurree  ggoooodd  lliinnee  ccoonnttaacctt..  IItt  mmuusstt  bbee  ppoossssiibbllee  ttoo  hhaannddllee  ffuusseess  dduurriinngg  ooffff--llooaadd  ccoonnddiittiioonnss  

aalltthhoouugghh  ffuullll  vvoollttaaggee  mmaayy  bbee  aavvaaiillaabbllee  oonn  tthhee  tteerrmmiinnaallss..  FFuussee--ppuulllleerrss  sshhaallll  bbee  pprroovviiddeedd..  

MMOOUULLDDEEDD  CCAASSEE  CCIIRRCCUUIITT  BBRREEAAKKEERRSS  ((MMCCCCBBss))  

GGeenneerraall  

MMCCCCBBss  sshhaallll  bbee  ffoouurr--ppoolleess,,  ttrriippllee  ppoolleess  oorr  ddoouubbllee  ppoolleess,,  iinnddeeppeennddeenntt  mmaannuuaall  cclloossiinngg  aaiirr  bbrreeaakk  ttyyppee..  TThheeyy  

sshhaallll  bbee  ttoottaallllyy  eenncclloosseedd  iinn  aa  mmoouullddeedd  ccaassiinngg  ffoorrmmeedd  ffrroomm  aann  iinnssuullaattiinngg  mmaatteerriiaall..  TThhee  ccoonnssttrruuccttiioonn  ooff  tthhee  

ccaassiinngg  sshhaallll  bbee  ccaappaabbllee  ooff  wwiitthhssttaannddiinngg  tthhee  aapppprroopprriiaattee  rraatteedd  sshhoorrtt  cciirrccuuiitt  ccuurrrreenntt  aanndd  ccaappaabbllee  ooff  

wwiitthhssttaannddiinngg  tthhee  aapppprroopprriiaattee  rraatteedd  sshhoorrtt  cciirrccuuiitt  ccuurrrreenntt  aanndd  rreeaassoonnaabbllyy  rroouugghh  uussee  wwiitthhoouutt  ffrraaccttuurree  oorr  

ddiissttoorrttiioonn..  TThhee  mmoouullddeedd  ccaassiinngg  sshhaallll  hhaavvee  pprrootteeccttiioonn  nnoott  lleessss  tthhaann  IIPP5566..  

MMCCCCBBss  sshhaallll  ccoommppllyy  wwiitthh  aanndd  bbee  ttyyppee  tteesstteedd  ttoo  IIEECC  115577--11,,  115577--11AA,,  115577--11BB..  

AAllll  MMCCCCBBss  ttoo  bbee  uusseedd  ffoorr  sseerrvviinngg  ppuummpp  mmoottoorrss,,  ffaann  mmoottoorrss,,  aanndd  ootthheerr  mmoottoorr  eeqquuiippmmeenntt  sshhaallll  bbee  ooff  mmoottoorr  

ttyyppee  aanndd  sshhaallll  bbee  ccaappaabbllee  ooff  hhaannddlliinngg  tthhee  ssttaarrttiinngg  ccuurrrreennttss..  

AAllll  MMCCCCBBss  sshhaallll  bbee  ccoommpplleetteedd  wwiitthh  dduusstt--pprrooooff  mmeettaall  eenncclloossuurreess  wwiitthh  aallll  tthhee  lliivvee  tteerrmmiinnaallss  ttoottaallllyy  

eenncclloosseedd..  

OOppeerraattiioonn  CChhaarraacctteerriissttiicc  

MMCCCCBBss  sshhaallll  hhaavvee  aa  tthheerrmmaall--mmaaggnneettiicc  ttrriippppiinngg  mmeecchhaanniissmm  ggiivviinngg  aann  aaddjjuussttaabbllee,,  ssttaabbllee,,  iinnvveerrssee  ttiimmee--

ccuurrrreenntt  cchhaarraacctteerriissttiicc..  TThhee  ooppeerraattiinngg  cchhaarraacctteerriissttiicc  sshhaallll  bbee  ssuucchh  tthhaatt::  
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TThhee  ttiimmee  ddeellaayy  oonn  oovveerrllooaadd  ttrriippppiinngg  sshhaallll  bbee  iinnvveerrsseellyy  pprrooppoorrttiioonnaall  ttoo  tthhee  oovveerr  ccuurrrreennttss  uunnttoo  aa  tthhrreesshhoolldd  

vvaalluuee  ooff  aapppprrooxxiimmaatteellyy  77  ttiimmeess  tthhee  rraatteedd  ccuurrrreenntt..  

TThheerree  sshhaallll  bbee  nnoo  iinntteennttiioonnaall  ttiimmee--ddeellaayy  oonn  oovveerr  ccuurrrreenntt  ttrriippppiinngg  dduuee  ttoo  sshhoorrtt--cciirrccuuiitt  oorr  hheeaavvyy  oovveerr  

ccuurrrreennttss  eexxcceeeeddiinngg  tthhee  tthhrreesshhoolldd  vvaalluuee..  

TThhee  oovveerrllooaadd  ttrriipp  sseettttiinngg  ccaann  bbee  aaddjjuusstteedd  oonn  ssiittee  ffrroomm  6600%%  ttoo  110000%%  ooff  bbrreeaakkeerr  rraatteedd  ccuurrrreenntt  iinn  1100%%  sstteeppss..  

PPeerrffoorrmmaannccee  CChhaarraacctteerriissttiicc  

MMCCCCBBss  sshhaallll  bbee  cceerrttiiffiieedd,,  iinn  aaccccoorrddaannccee  wwiitthh  IIEECC  SSttaannddaarrddss  aanndd  sshhaallll  hhaavvee  tthhee  ffoolllloowwiinngg  ppeerrffoorrmmaannccee  

cchhaarraacctteerriissttiiccss::  

RRaatteedd  sshhoorrtt  cciirrccuuiitt  bbrreeaakkiinngg  ccaappaacciittyy  ––  nnoott  lleessss  tthhaann  2255  KKAA  ffoorr  llaatteerraall  ssuubbmmaaiinn  iinnssttaallllaattiioonn  oorr  tthhee  

pprroossppeeccttiivvee  ffaauulltt  ccuurrrreenntt  aatt  tthhee  ppooiinntt  ooff  iinnssttaallllaattiioonn  wwhhiicchheevveerr  iiss  ggrreeaatteerr..  SShhoorrtt  cciirrccuuiitt  ccuurrrreenntt  

wwiitthhssttaannddiinngg  dduurraattiioonn  sshhaallll  nnoott  bbee  lleessss  tthhaann  11  sseeccoonndd..  

SShhuunntt  TTrriipp  RReelleeaassee  

TThhiiss  sshhaallll  ooppeerraattee  ccoorrrreeccttllyy  aatt  aallll  vvaalluueess  ooff  ssuuppppllyy  vvoollttaaggee  bbeettwweeeenn  7700%%  aanndd  112200%%  ooff  tthhee  nnoommiinnaall  ssuuppppllyy  

vvoollttaaggee  uunnddeerr  aallll  ooppeerraattiinngg  ccoonnddiittiioonnss  ooff  tthhee  MMCCCCBB..    MMCCCCBBss  iinnccoorrppoorraattiinngg  sshhuunntt  rreelleeaassee  sshhaallll  bbee  

pprroovviiddeedd  wwiitthh  bblloocckk  tteerrmmiinnaallss  aanndd  sshhuunntt  rreelleeaassee  lleeaadd  ccaabblleess..  

AAllll  tthhee  MMCCCCBB  sshhoouulldd  hhaavvee  ffrroonntt  ddrriivvee  kkiittss..  

CCOONNTTRROOLL  SSWWIITTCCHHEESS::  

AAllll  ccoonnttrrooll  sswwiittcchheess  sshhaallll  bbee  rroottaarryy,,  bbaacckk  ccoonnnneecctteedd  ttyyppee,,  hhaavviinngg  aa  ccaamm  ooppeerraatteedd  ccoonnttrrooll  mmeecchhaanniissmm..  

PPrreeffeerraabbllyy  pphhoosspphhoorr  bbrroonnzzee  ccoonnttrroollss  sshhaallll  bbee  uusseedd  oonn  tthhee  ccoonnttrrooll  sswwiittcchheess..  TThheeyy  sshhaallll  hhaavvee  ppiissttooll  ggrriipp  

hhaannddlleess..  NNuummbbeerr  ooff  wwaayyss,,  lloocckkiinngg  ssyysstteemm  eettcc..  sshhaallll  bbee  aass  ssttaatteedd  oonn  tthheessee  sswwiittcchheess..  AAmmmmeetteerr  sseelleeccttoorr  

sswwiittcchheess  sshhaallll    ggeenneerraallllyy  hhaavvee  44  ppoossiittiioonnss  ffoorr  rreeaaddiinngg  33  pphhaassee  ccuurrrreennttss  aanndd  tthhee  nneeuuttrraall  ccuurrrreenntt..  TThhee  

vvoollttmmeetteerr  sseelleeccttoorr  sswwiittcchh  hhaass  ttoo  aallssoo  hhaavvee  44  ppoossiittiioonnss..  TThhrreeee  sshhaallll  bbee  uusseedd  ttoo  mmeeaassuurree  pphhaassee  ttoo  pphhaassee  

vvoollttaaggee  aanndd  ffoouurrtthh  sshhaallll  bbee  OOFFFF  ppoossiittiioonn..  

RReemmoottee  //  TTrriipp  //  OOffff  sseelleeccttoorr  sswwiittcchh  ffoorr  tthhee  mmoottoorr  ffeeeeddeerrss  sshhaallll  bbee  lloocckkaabbllee  iinn  OOFFFF  ppoossiittiioonn..  

PPUUSSHH  BBUUTTTTOONNSS::            

PPuusshh  bbuuttttoonn  ccoolloouurrss  sshhaallll  bbee  aass  ffoolllloowwss::  

SSttoopp  //  OOppeenn  //  eemmeerrggeennccyy  --  RReedd  

SSttaarrtt  //  CClloossee      --  GGrreeeenn  

IINNDDIICCAATTIINNGG  LLAAMMPPSS::  
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IInnddiiccaattiinngg  llaammppss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  ttrraannsslluucceenntt  ccoovveerrss  ttoo  ddiiffffuussee  lliigghhtt,,  wwiitthh  sseerriieess  rreessiissttoorrss..  

PPRROOTTEECCTTIIVVEE  RREELLAAYYSS::  

WWhheerreevveerr  uusseedd,,  aallll  pprrootteeccttiivvee  rreellaayyss  sshhaallll  bbee  bbaacckk  ccoonnnneecctteedd,,  ddrraawwnn  oouutt  ttyyppee,,  ssuuiittaabbllee  ffoorr  fflluusshh  mmoouunnttiinngg  

aanndd  ffiitttteedd  wwiitthh  dduusstt  ccoovveerrss..  AAlltteerrnnaattiivveellyy,,  pplluugg--iinn  ttyyppee  ooff  rreellaayyss  sshhaallll  aallssoo  bbee  aacccceeppttaabbllee..  TThhee  rreellaayy  ccaasseess  

sshhaallll  hhaavvee  pprroovviissiioonn  ffoorr  iinnssuullaattiioonn  ooff  tteesstt  pplluugg  aatt  tthhee  ffrroonntt  ffoorr  ““tteessttiinngg  aanndd  ccaalliibbrraattiioonn””  uussiinngg  aann  eexxtteerrnnaall  

ppoowweerr  ssuuppppllyy  wwiitthhoouutt  ddiissccoonnnneeccttiinngg  tthhee  ppeerrmmaanneenntt  wwrriittiinngg..  IItt  sshhaallll  ppoossssiibbllee  ttoo  sshhoorrtt  tthhee  CCTTss  tthhrroouugghh  tthhee  

tteesstt  pplluuggss..  

AAUUXXIILLIIRRYY  RREELLAAYYSS  //  CCOONNTTAACCTTOORRSS::    

AAuuxxiilliiaarryy  rreellaayyss  //  CCoonnttrraaccttoorrss  sshhaallll  ggeenneerraallllyy  bbee  uusseedd  ffoorr  iinntteerrlloocckkiinngg  aanndd  mmuullttiippllyyiinngg  ccoonnttaaccttss..  AAuuxxiilliiaarryy  

ccoonnttaaccttss  sshhaallll  bbee  ccaappaabbllee  ooff  ccaarrrryyiinngg  tthhee  mmaaxxiimmuumm  eessttiimmaatteedd  ccuurrrreenntt..  IInn  aannyy  ccaassee,,  tthheeiirr  rraattiinngg  mmuusstt  nnoott  bbee  

lleessss  tthhaann  55AA  ffoorr  224400VV  AACC..  AAtt  aa  ppoowweerr  ffaaccttoorr  bbeettwweeeenn  00..33  ttoo  11..55  aanndd  2244VV  DDCC  ((IInndduuccttiivvee  llooaadd  ))..  VVeennddoorrss  

sshhaallll  nnoottee  tthhaatt  lloowweerr  vvoollttaaggee  CCoonnttrraaccttoorrss  wwiitthh  aa  sseerriieess  rreessiissttaannccee  wwiillll  nnoott  bbee  aacccceeppttaabbllee  ffoorr  222200VV  DDCC  

ccoonnttrrooll  ssuuppppllyy..  

TTRRIIPPPPIINNGG  RREELLAAYYSS::      

AAllll  ttrriippppiinngg  rreellaayyss  sshhaallll  bbee  lloocckkoouutt  wwiitthh  hhaanndd  rreesseett  ccoonnttaaccttss  aanndd  sshhaallll  bbee  ssuuiittaabbllee  ttoo  ooppeerraattee  ooffff  tthhee  

ssppeecciiffiieedd  DDCC  vvoollttaaggee..  TThheessee  rreellaayyss  sshhaallll  hhaavvee  ccooiill--ccuutt--ooffff  ccoonnttaaccttss  aanndd  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  hhaanndd  rreesseett  

ooppeerraattiioonn  iinnddiiccaattoorrss..  TTrriippppiinngg  rreellaayyss  wwiillll  bbee  aacccceeppttaabbllee  iinn  nnoonn--ddrraaww  oouutt  ccaasseess..  TThhee  nnuummbbeerr  ooff  ccoonnttaaccttss  

sshhaallll  bbee  aass  sshhoowwnn  iinn  tthhee  sscchheemmaattiicc  ddrraawwiinnggss..  

IINNSSPPEECCTTIIOONN  &&  TTEESSTTIINNGG  ::  

TThhee  ppaanneellss  sshhaallll  bbee  ccoommpplleetteellyy  aasssseemmbblleedd,,  wwiirreedd  aanndd  tteesstteedd  aass  ppeerr  IISS--88662233--11997777  aatt  tthhee  ffaaccttoorryy  iinn  tthhee  

pprreesseennccee  ooff  ppuurrcchhaasseerr‟‟ss  eennggiinneeeerr  oorr  hhiiss  aauutthhoorriisseedd  ppeerrssoonn..  

TThhee  tteesstt  sshhaallll  iinncclluuddee  wwiirriinngg  ccoonnttiinnuuiittyy  tteessttss,,  iinnssuullaattiioonn  rreessiissttaannccee  tteessttss,,  hhiigghh  vvoollttaaggee  tteessttss  ((22..55  KKVV  AACC  ffoorr  

11  mmiinn..))  aanndd  ffuunnccttiioonnaall  tteessttss  ttoo  eennssuurree  ooppeerraattiioonn  ooff  ccoonnttrrooll  sscchheemmee  aanndd  iinnddiivviidduuaall  eeqquuiippmmeenntt..  

MMaannuuffaaccttuurree‟‟ss  tteesstt  cceerrttiiffiiccaatteess  iinn  rreessppeecctt  ooff  aallll  mmeetteerrss,,  sswwiittcchhiinngg,,  ccoonnttaaccttoorrss  eettcc..  pprriioorr  ttoo  iinnssppeeccttiioonn  ooff  

ppaanneellss  sshhaallll  bbee  pprroodduucceedd  ttoo  tthhee  PPuurrcchhaasseerr;;‟‟ss  eennggiinneeeerr  aatt  vveennddoorr‟‟ss  wwoorrkkss..  

DDRRAAWWIINNGGSS  &&  IINNSSTTRRUUCCTTIIOONN  MMAANNUUAALLSS  ::  

AAlloonngg  tthhee  ooffffeerr,,  tthhee  ccoonnttrraaccttoorr  sshhaallll  ssuubbmmiitt  tthhee  ffoolllloowwiinngg  ddooccuummeennttss::  

GGeenneerraall  aarrrraannggeemmeennttss  ddrraawwiinnggss  ooff  PPaanneellss  ((  ccuuddccee  sswwiittcchh  bbooaarrdd))  sshhoowwiinngg  tthhee  vvaarriioouuss  ccoonnssttrruuccttiioonnaall  

ffeeaattuurreess  eettcc..  

SSiinnggllee  lliinnee  ddiiaaggrraamm..  

TTeecchhnniiccaall  lleeaafflleettss  ffoorr  MMCCCCBB  ,,  ffuussee  sswwiittcchheess,,  llaammppss  mmeetteerrss  eettcc..  
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FFoouunnddaattiioonn  ppllaann  iinncclluuddiinngg  wweeiigghhtt..  

TTyyppee  tteesstt  rreeppoorrttss  aass  ppeerr  IISS88662233--11997777  CCllaauussee  88..22..11  &&  88..22..33..  

AAfftteerr  aawwaarrdd  ooff  tthhee  ccoonnttrraacctt,,  tthhee  mmaannuuffaaccttuurreerr  sshhaallll  ssuubbmmiitt  tthhee  ffoolllloowwiinngg  ddooccuummeennttss  iinn  ffoorr  aapppprroovvaall..  

GGeenneerraall  aarrrraannggeemmeenntt  ddrraawwiinngg  ooff  PPaanneellss  sshhoowwiinngg  vvaarriioouuss  vviieewwss  aanndd  ffoouunnddaattiioonn  ddrraawwiinnggss..  

AArrrraannggeemmeenntt  ooff  ccoommppaarrttmmeennttss..  

SSiinnggllee  lliinnee  ddiiaaggrraamm..  

CCoommpplleettee  tteecchhnniiccaall  ppaarrttiiccuullaarrss  ooff  aallll  eeqquuiippmmeenntt..  

CCoommmmiissssiioonniinngg  aanndd  mmaaiinntteennaannccee  iinnssttrruuccttiioonn  ffoorr  aallll  eeqquuiippmmeenntt..  

SSeett  ooff  rree--pprroodduucceeaabbllee  ffoorr  aallll  aabboovvee  ddrraawwiinnggss..  

BBeeffoorree  mmaannuuffaaccttuurreerr  ooff  tthhee  PPaanneellss,,  tthhee  ssuupppplliieerr  sshhaallll  hhaavvee  ttoo  ttaakkee  tthhee  aapppprroovvaall  ffoorr  tthhee  ddeessiiggnn  aanndd  

ddrraawwiinnggss  iinn  wwrriittiinngg..  AAnnyy  mmaannuuffaaccttuurriinngg  ddoonnee  pprriioorr  ttoo  aapppprroovvaall  ooff  ddrraawwiinnggss  sshhaallll  bbee  rreeccttiiffiieedd  iinn  

aaccccoorrddaannccee  wwiitthh  tthhee  aapppprroovveedd  ddrraawwiinnggss  bbyy  tthhee  ssuupppplliieerr  aatt  hhiiss  oowwnn  ccoosstt  aanndd  tthhee  eeqquuiippmmeenntt  sshhaallll  bbee  

ssuupppplliieedd  wwiitthhiinn  tthhee  ssttiippuullaatteedd  ppeerriioodd..  TTiimmee  sscchheedduullee  ffoorr  ddrraawwiinngg  ddooccuummeennttss  sshhaallll  bbee  eenncclloosseedd  sseeppaarraatteellyy..  

PPAACCKKIINNGG  AANNDD  TTRRAANNSSPPOORRTTSS::  

TThhee  sswwiittcchh  bbooaarrdd  sshhaallll  bbee  sshhiippppeedd  ttoo  ssiittee  ppaacckkeedd  iinn  wwooooddeenn  ccrraatteess..  TThheeyy  sshhaallll  bbee  wwrraappppeedd  iinn  ppoollyyeetthhyylleennee  

sshheeeettss  bbeeffoorree  bbeeiinngg  ppllaacceedd  iinn  ccrraatteess  ttoo  pprreevveenntt  ddaammaaggee  ttoo  tthhee  ffiinniisshh..  CCrraatteess  sshhaallll  hhaavvee  sskkiidd  bboottttoommss  ffoorr  

hhaannddlliinngg..  

GGUUAARRAANNTTEEEE::  

TThhee  sswwiittcchh  bbooaarrdd  sshhaallll  bbee  gguuaarraanntteeeedd  ffoorr  ttrroouubbllee  ffrreeee  ooppeerraattiioonn  ffoorr  aa  ppeerriioodd  ooff  1122  mmoonntthhss  ffrroomm  tthhee  ddaattee  ooff  

ccoommmmiissssiioonniinngg  oorr  1188  mmoonntthhss  ffrroomm  tthhee  ddaattee  ooff  aarrrriivvaall  aatt  ssiittee  wwhhiicchheevveerr  iiss  eeaarrlliieerr..  AAnnyy  ddeeffeeccttss  ddiissccoovveerreedd  

dduurriinngg  tthhiiss  ppeerriioodd  sshhaallll  bbee  rreeccttiiffiieedd  ffrreeee  ooff  cchhaarrggee..  

33..00  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONN  FFOORR  PPOOWWEERR  &&  LLIIGGHHTTIINNGG    

  DDIISSTTRRIIBBUUTTIIOONN  BBOOAARRDDSS..  

GGEENNEERRAALL  

TThhee  SSppeecciiffiiccaattiioonn  ccoovveerrss  tthhee  ddeessiiggnn,,  mmaannuuffaaccttuurree,,  aasssseemmbbllyy,,  tteessttiinngg  aatt  wwoorrkkss  aanndd  ssuuppppllyy  aanndd  iinnssttaallllaattiioonn  

ooff  ppoowweerr  aanndd  lliigghhttiinngg  ddiissttrriibbuuttiioonn  BBooaarrddss,,  ccoommpplleettee  wwiitthh  ooiill  aacccceessssoorriieess  ffoorr  eeffffiicciieenntt  aanndd  ttrroouubbllee--ffrreeee  

ooppeerraattiioonn..  
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TThhee  ddiissttrriibbuuttiioonn  bbooaarrddss  sshhaallll  bbee  ffaabbrriiccaatteedd  oouutt  ooff  11..66  mmmm  tthhiicckk  sshheeeett  sstteeeell  ((RRCCAA))  aanndd  sshhaallll  bbee  ttoottaallllyy  

eenncclloosseedd,,  dduusstt  aanndd  vveerrmmiinn  pprrooooff,,  ddeeaadd  ffrroonntt,,  wwiitthh  hhiinnggeedd  ddoooorr  ttyyppee  ooff  bboolltteedd  //  wweellddeedd  ccoonnssttrruuccttiioonn  

ssuuiittaabbllee  ffoorr  wwaallll  mmoouunnttiinngg..  

EEaacchh  ddBB  sshhaallll  hhaavvee  iinnddiivviidduuaall  hhiinnggeedd//  bboolltteedd  ggaasskkeett  ddoooorrss  wwiitthh  aa  ssuuiittaabbllee    lloocckkiinngg  ddeevviiccee  aanndd  sshhaallll  bbee  

ssuuiittaabbllee  ffoorr  dduussttyy  aattmmoosspphheerriicc  ccoonnddiittiioonnss..  33mmmm  tthhiicckk  rreemmoovvaabbllee  ggllaanndd  ppllaatteess  sshhaallll  bbee  pprroovviiddeedd  iinn  tthhee  ttoopp  

aanndd  bboottttoomm  ooff  tthhee  ddiissttrriibbuuttiioonn  bbooaarrddss  ffoorr  ccaabbllee  eennttrryy..  

PPrrootteeccttiivvee  iinnssuullaatteedd  ccoovveerr  ppllaattee  sshhaallll  bbee  pprroovviiddeedd  iinnssiiddee  tthhee  ppaanneell  ttoo  sshhrroouudd  aallll  tthhee  lliivvee  ppaarrttss..  OOnnllyy  tthhee  

ooppeerraattiinngg  kknnoobbss  ooff  tthhee  mmiinniiaattuurree  cciirrccuuiitt  bbrreeaakkeerrss  //  EELLEECC..  SShhaallll  bbee  pprroojjeeccttiinngg  oouuttssiiddee  tthhee  ccoovveerr  ppllaattee..  TThhee  

iinnccoommiinngg  //  oouuttiinngg  EELLCCBB//MMCCBB  tteerrmmiinnaallss  sshhaallll  bbee  ssuuiittaabbllyy  sshhrroouuddeedd  ttoo  aavvooiidd  aacccciiddeennttaall  ccoonnttaacctt..  EEaacchh  

pphhaassee  oorr  wwaayy  sshhaallll  aallssoo  bbee  ssuuiittaabbllee  sshhrroouuddeedd  wwiitthh  hhyyllaamm  ppllaatteess..  

TThhee  iinnccoommiinngg  aanndd  oouuttggooiinngg  tteerrmmiinnaallss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  tteerrmmiinnaattiinngg  ccaabblleess  aass  ppeerr  tthhee  ssppeecciiffiicc  

rreeqquuiirreemmeennttss..  

BBUUSSBBAARRSS  

TThhee  bbuussbbaarrss  sshhaallll  bbee  aaiirr  iinnssuullaatteedd  aanndd  mmaaddee  ooff  hhiigghh  ccoonndduuccttiivviittyy,,  eelleeccttrroollyyttiicc  ggrraaddee  ccooppppeerr  lliibbeerraallllyy  ssiizzeedd  

wwiitthh  hhiigghh  ssaaffeettyy  ffaaccttoorr  ffoorr  tthhee  rreeqquuiirreedd  rraattiinngg  ((bbootthh  sshhoorrtt  cciirrccuuiitt  aanndd  ccoonnttiinnuuoouuss  ccuurrrreenntt))..  TThhee  bbuussbbaarrss  

sshhaallll  bbee  ssiizzeedd  ffoorr  tthhee  ffuullll  rraattiinngg  ooff  tthhee  iinnccoommeerr..  TThhee  nneeuuttrraall  bbuussbbaarr  sshhaallll  hhaavvee  aaddeeqquuaattee  nnuummbbeerr  ooff  

tteerrmmiinnaallss  ffoorr  aallll  oouuttggooiinngg  ssiinnggllee  pphhaassee  cciirrccuuiittss..  AA  ccooppppeerr  eeaarrtthh  bbuuss  ooff  ssiizzee  2255xx33  mmmm  sshhaallll  bbee  pprroovviiddeedd  iinn  

eeaacchh  DDBB  ffoorr  eeaarrtthhiinngg  ooff  tthhee  ppoowweerr//  lliigghhttiinngg  cciirrccuuiitt  aanndd  eeaarrtthhiinngg  ooff  DDBB..  TThhee  nneeuuttrraall  bbuussbbaarr  sshhaallll  bbee  sseeiizzeedd  

eeqquuaall  ttoo  tthhee  pphhaassee  bbuussbbaarr..  

MMIINNIIAATTUURREE  CCIIRRCCUUIITT  BBRREEAAKKEERRSS  

TThhee  MMiinniiaattuurree  CCiirrccuuiitt  BBrreeaakkeerrss  ((MMCCBBss))  sshhaallll  bbee  hheeaatt  rreessiissttaanntt,,  mmoollddeedd  ttyyppee  ddeessiiggnneedd,,  mmaannuuffaaccttuurreedd  aanndd  

tteesstteedd  aass  ppeerr  IISS88882288..  tthhee  MMCCBBss  sshhaallll  hhaavvee  iinnvveerrssee--ttiimmee  ttrriippppiinngg  cchhaarraacctteerriissttiicc  aaggaaiinnsstt  oovveerr  llooaaddss  aanndd  

iinnssttaannttaanneeoouuss  ttrriipp  aaggaaiinnsstt  sshhoorrtt  cciirrccuuiitt..  TThhee  MMCCBBss  sshhaallll  bbee  cclliipp  oonn  ttyyppee  ttoo  tthhee  DDIINN  CChhaannnneell..  TThhee  OONN  aanndd  

OOFFFF  ppoossiittiioonnss  sshhaallll  bbee  cclleeaarrllyy  mmaarrkkeedd..  TThhee  MMCCBBss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  ooppeerraattiinngg  iinn  aammbbiieenntt  tteemmppeerraattuurree  

wwiitthhoouutt  ddeerraattiinngg..  TThhee  iinnccoommiinngg  aanndd  oouuttggooiinngg  ooff  tthhee  MMCCBBss  sshhaallll  bbee  aacccceessssiibbllee  oonnllyy  aafftteerr  ooppeenniinngg  tthhee  ffrroonntt  

ddoooorr  ooff  tthhee  DDBB..  TThhee  MMCCBBss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  441155  VV,,  33  pphhaassee,,  44  wwiirree,,  5500HHzz  ssyysstteemm  wwiitthh  tthhee  ffaauulltt  lleevveell  

ooff  1100KKSS  RRMMSS  ssyymmmmeettrriiccaall..  TThhee  tteerrmmiinnaallss  ooff  MMCCBBss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  uussee  wwiitthh  eeyyee  lluuggss..  TThhee  44  ppoollee,,  33  

ppoollee  aanndd  22  ppoollee  MMCCBBss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  uussee  wwiitthh  eeyyee  lluuggss..  TThhee  44  ppoollee,,  33  ppoollee  aanndd  22  ppoollee  MMCCBB  kknnoobbss  

sshhaallll  bbee  ttrruucckkeedd  wwiitthh  aaddeeqquuaatteellyy  ssttrreennggtthheenneedd  ttaannddeemm  ppiinn..  

EEAARRTTHH  LLEEAAKKAAGGEE  CCIIRRCCUUIITT  BBRREEAAKKEERRSS  

IInnccoommiinngg  ooff  tthhee  lliigghhttiinngg  aanndd  ppoowweerr  DDBB  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  ccuurrrreenntt  ooppeerraatteedd  EEaarrtthh  lleeaakkaaggee  cciirrccuuiitt  

bbrreeaakkeerrss  wwiitthh  aa  sseennssiittiivviittyy  ooff  3300mmAA  oorr  aass  ssppeecciiffiieedd  iinn  tthhee  ddrraawwiinnggss..  TThhee  EELLCCBB  sshhaallll  hhaavvee  TTrriipp  ffrreeee  

mmeecchhaanniissmm  aanndd  sshhaallll  ooppeerraattee  eevveenn  oonn  nneeuuttrraall  ffaaiilluurree..  

TThhee  EELLCCNN  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aa  tteesstt  BBuuttttoonn  ttoo  ssiimmuullaattee  lleeaakkaaggee  aanndd  ttoo  tteesstt  tthhee  EELLCCBB..  TThhee  EELLCCBB  sshhaallll  

ooppeerraattee  aanndd  sswwiittcchh  ooffff  tthhee  cciirrccuuiitt  wwiitthhiinn  3300  mmiillllii  sseeccoonnddss  iinn  ccaassee  ooff  aa  ffaauulltt..  
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TThhee  eenncclloossuurreess  ooff  tthhee  EELLCCBB  sshhaallll  bbee  mmoollddeedd  ffrroomm  hhiigghh  qquuaalliittyy  iinnssuullaattiinngg  mmaatteerriiaallss,,  wwhhiicchh  sshhaallll  bbee  ffiirree  

rreettaarrddaanntt,,  aannttii--ttrraacckkiinngg,,  nnoonn--ttrraacckkiinngg,,  nnoonn--hhyyggrroossccooppiicc,,  iimmppaacctt  rreessiissttaanntt  aanndd  sshhaallll  wwiitthhssttaanndd  hhiigghh  

tteemmppeerraattuurree..  

GGRROOUUNNDDIINNGG  

TThhee  DDBBss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  ttwwoo  nnooss..  bbrraassss  eeaarrtthhiinngg  ssttuudd  tteerrmmiinnaallss  wwiitthh  ssuuiittaabbllee  nnuuttss..,,  wwaasshheerrss  eettcc..  ffoorr  

ccoonnnneeccttiioonn  ttoo  eeaarrtthh  bbuuss  oouuttssiiddee  tthhee  DDBB..  

PPAAIINNTTIINNGG  

TThhee  sstteeeell  ssuurrffaaccee  sshhaallll  bbee  cchheemmiiccaallllyy  cclleeaanneedd  ttoo  rreemmoovvee  ssccaallee  eettcc..  rriinnsseedd,,  ddrriieedd  aanndd  sshhaallll  bbee  ffiinniisshheedd  wwiitthh  

EEppooxxyy  ppaaiinntt..  TThhee  sshhaaddee  sshhaallll  bbee  aass  ppeerr  ssppeecciiffiicc  rreeqquuiirreemmeenntt  sshheeeettss..  

TTEESSTTIINNGG  &&  IINNSSPPEECCTTIIOONN  

AAllll  rroouuttiinnee  aanndd  aacccceeppttaannccee  tteessttss  aass  ppeerr  tthhee  rreelleevvaanntt  IISS  sshhaallll  bbee  ccaarrrriieedd  oouutt  iinn  pprreesseennccee  ooff  tthhee  ppuurrcchhaasseerr  oorr  

hhiiss  rreepprreesseennttaattiivvee..  

PPAACCKKIINNGG  

AAllll  tthhee  eeqquuiippmmeenntt  ccoovveerreedd  uunnddeerr  tthhiiss  SSppeecciiffiiccaattiioonn  sshhaallll  bbee  ppaacckkeedd  pprrooppeerrllyy  iinn  oorrddeerr  ttoo  aavvooiidd  ddaammaaggeess  

dduurriinngg  ttrraannssiitt  aanndd  dduurriinngg  ssttoorraaggee  aatt  ssiittee..  

DDRRAAWWIINNGG  &&  IINNSSTTRRUUCCTTIIOONN  MMAANNUUAALLSS::  

AAlloonngg  tthhee  ooffffeerr,,  tthhee  CCoonnttrraaccttoorr  sshhaallll  ssuubbmmiitt  tthhee  ffoolllloowwiinngg  ddooccuummeennttss::  

GGeenneerraall  aarrrraannggeemmeennttss  ddrraawwiinnggss  ooff  DDBBss  sshhoowwiinngg  tthhee  vvaarriioouuss  ccoonnssttrruuccttiioonnaall  ffeeaattuurreess  eettcc..  

SSiinnggllee  lliinnee  ddiiaaggrraamm                      

TTeecchhnniiccaall  lleeaafflleettss  ffoorr  MMCCBB,,  EELLCCMM  eettcc  

TTyyppee  tteesstt  rreeppoorrttss  aass  ppeerr  IISS..  

AAfftteerr  aawwaarrdd  ooff  tthhee  ccoonnttrraacctt,,  tthhee  mmaannuuffaaccttuurreerr  sshhaallll  ssuubbmmiitt  tthhee  ffoolllloowwiinngg  ddooccuummeennttss  ffoorr  aapppprroovvaall..  

GGeenneerraall  aarrrraannggeemmeennttss  ddrraawwiinngg  ooff  DDBBss  sshhoowwiinngg  vvaarriioouuss  vviieewwss  aanndd  mmoouunnttiinngg  ddeettaaiillss..  

AArrrraannggeemmeenntt  ooff  ccoommppaarrttmmeennttss..  

SSiinnggllee  lliinnee  ddiiaaggrraamm..  

CCoommpplleettee  tteecchhnniiccaall  ppaarrttiiccuullaarrss  ooff  aallll  eeqquuiippmmeenntt..  
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CCoommmmiissssiioonniinngg  aanndd  mmaaiinntteennaannccee  iinnssttrruuccttiioonn  ffoorr  aallll  eeqquuiippmmeenntt..  

SSeett  ooff  rree--pprroodduucceeaabbllee  ffoorr  aallll  tthhee  aabboovvee  ddrraawwiinnggss..  

BBeeffoorree  mmaannuuffaaccttuurreerr  ooff  tthhee  DDBBss,,  tthhee  ssuupppplliieerr  sshhaallll  hhaavvee  ttoo  ttaakkee  aapppprroovvaall  ffoorr  tthhee  ddeessiiggnn  aanndd  ddrraawwiinnggss  iinn  

wwrriittiinngg..  AAnnyy  mmaannuuffaaccttuurriinngg  ddoonnee  pprriioorr  ttoo  aapppprroovvaall  ooff  ddrraawwiinnggss  sshhaallll  bbee  rreeccttiiffiieedd  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  

aapppprroovveedd  ddrraawwiinnggss  bbyy  tthhee  ssuupppplliieerr  aatt  hhiiss  oowwnn  ccoosstt  aanndd  tthhee  eeqquuiippmmeenntt  sshhaallll  bbee  ssuupppplliieedd  wwiitthhiinn  tthhee  

ssttiippuullaatteedd  ppeerriioodd..  TTiimmee  sscchheedduullee  ffoorr  ddrraawwiinngg  ddooccuummeennttss  sshhaallll  bbee  eenncclloosseedd  sseeppaarraatteellyy..  

44..  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  FFOORR  MMEEDDIIUUMM  AANNDD  HHIIGGHH  VVOOLLTTAAGGEE  CCAABBLLEESS  AANNDD  

AACCCCEESSSSOORRIIEESS  

GGEENNEERRAALL::  

TThhiiss  ssppeecciiffiiccaattiioonn    ccoovveerrss    tthhee  rreeqquuiirreemmeennttss  ffoorr  ddeessiiggnn,,  mmaannuuffaaccttuurree  aanndd  ssuuppppllyy  ooff  PPVVCC,,  FFRRLLSS  ccaabblleess  ffoorr  

MMeeddiiuumm  aanndd  HHiigghh  vvoollttaaggee  ssyysstteemmss  aanndd  ccaabbllee  jjooiinniinngg//  tteerrmmiinnaattiinngg  aacccceessssoorriieess  ffoorr  hhiigghh  vvoollttaaggee  //  llooww  

vvoollttaaggee  ssyysstteemmss..  

TThhee  ccaabblleess  sshhaallll  ccoommppllyy  wwiitthh  tthhee  llaatteesstt  eeddiittiioonn  ooff  tthhee  ffoolllloowwiinngg  ssttaannddaarrddss::  

IISS::11555544  ((PPAARRTT--II))                                --                        PPVVCC  iinnssuullaatteedd  ((hheeaavvyy  dduuttyy  ))  eelleeccttrriicc  ccaabblleess  wwoorrkkiinngg  vvoollttaaggee  uunnttoo                                

aanndd  iinncclluuddiinngg  11110000VV  

IISS::77009988  ((PPAARRTT--IIII))                              --                        CCrroossss--lliinnkkeedd  ppoollyyeetthhyylleennee  iinnssuullaatteedd  PPVVCC  sshheeaatthheedd  ccaabblleess  ffoorr      

wwoorrkkiinngg    vvoollttaaggee  ffrroo--11..11kkVV  uunnttoo  aanndd  iinncclluuddiinngg  3333kkVV  

IISS::88113300                                                                  --                      CCoonndduuccttoorrss  ffoorr  iinnssuullaatteedd  eelleeccttrriicc  ccaabblleess  aanndd    fflleexxiibbllee  ccoorrddss..  

IISS::55883311                    --                      PPVVCC  iinnssuullaattiioonn  aanndd  sshheeaatthh  ooff  eelleeccttrriicc  ccaabblleess  

IISS::33997755                  --                    MMiilldd  sstteeeell  wwiirreess,,  ssttrriippeess  aanndd  ttaappeess  aarrmmoouurriinngg  ooff    ccaabblleess..  

IISS::22663333--                                                                  --  MMeetthhooddss  ooff  tteessttiinngg  wweeiigghhtt,,  tthhiicckknneessss  aanndd  uunniiffoorrmmiittyy  ooff  ccooaattiinngg  oonn      

hhoott    ddiippppeedd  ggaallvvaanniisseedd  aarrttiicclleess..  

IISS::220099                      --                    SSppeecciiffiiccaattiioonn  ooff  zziinncc..  

IISS::33996611  ((PPAARRTT--IIII))                  --                  RReeccoommmmeennddeedd  ccuurrrreenntt  rraattiinnggss  ffoorr  PPVVCC  iinnssuullaatteedd  aanndd  PPVVCC  sshheeeett  hhaadd                

..                                                                                                                  hheeaavvyy  dduuttyy  ccaabblleess    

IISS::1100441188                    --                  WWooooddeenn  ddrruummss  ffoorr  eelleeccttrriicc  ccaabblleess..  

IIEECC::550022                    --          EExxttrruuddeedd  ssoolliidd  ddiieelleeccttrriicc  iinnssuullaatteedd  ppoowweerr  ccaabblleess  ffoorr  rraatteedd  vvoollttaaggee                                                                    

                                                                                            ffrroomm  11KKVV  uunnttoo  3300KKVV  
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IIEECC::554400  &&  554400AA                  --        TTeesstt  mmeetthhooddss  ffoorr  iinnssuullaattiioonn  aanndd  sshheeaatthhss  ooff  eelleeccttrriicc  ccaabblleess  aanndd                                                                    

                                                                                            ccoorrddss..  

IISS::1100446622  ((PPAARRTT--II))                  --          FFiiccttiittiioouuss  ccaallccuullaattiioonn  mmeetthhoodd  ffoorr  ddeetteerrmmiinnaattiioonn  ooff  ddiimmeennssiioonnss  ooff                                                                                                                                                                                                        

                                                                                              pprrootteeccttiivvee  ccoovveerriinnggss  ooff    eelleeccttrroommeettrriicc  aanndd  tthheerrmmooppllaassttiicc  iinnssuullaatteedd  cc                                                                                                      

                                                                                              ccaabblleess                                

IISS::1100881100((PPAARRTT--5588))                  --                OOxxyyggeenn  iinnddeexx  tteesstt..  

GGEENNEERRAALL  CCOONNSSTTRRUUCCTTIIOONN::  

TThhee  ccaabblleess  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  llaayyiinngg  iinn  ttrraayyss,,  ttrreenncchheess,,  dduuccttss  aanndd  ccoonndduuiittss  aanndd  ffoorr  uunnddeerrggrroouunndd  bbuurriieedd  

iinnssttaallllaattiioonn  wwiitthh  uunnccoonnttrroolllleedd  bbaacckkffiillll  aanndd  ppoossssiibbiilliittyy  ooff  ffllooooddiinngg  bbyy  wwaatteerr  aanndd  cchheemmiiccaallss..  

OOuutteerr  sshheeaatthh  ooff  aallll  PPVVCC  aanndd  XXLLPPEE  ccaabblleess  sshhaallll  bbee  bbllaacckk  iinn  ccoolloouurr  aanndd  tthhee  mmiinniimmuumm  vvaalluuee  ooff  ooxxyyggeenn  

iinnddeexx  sshhaallll  bbee  2299  aatt  2277  ++//--  22    CC..  IInn  aaddddiittiioonn,,  ssuuiittaabbllee  cchheemmiiccaallss  sshhaallll  bbee  aaddddeedd  iinnttoo  tthhee  PPVVCC  ccoommppoouunndd  ooff  

tthhee  oouutteerr  sshheeaatthh  ttoo  pprrootteecctt  tthhee  ccaabbllee  aaggaaiinnsstt  rrooddeenntt  aanndd  tteerrmmiittee  aattttaacckk..  

SSeeqquueennttiiaall  mmaarrkkiinngg  ooff  tthhee  lleennggtthh  ooff  tthhee  ccaabbllee  iinn  mmeetteerrss  sshhaallll  bbee  pprroovviiddeedd  oonn  tthhee  oouutteerr  sshheeaatthh  aatt  eevveerryy  oonnee  

mmeettrree..  TThhee  eemmbboossssiinngg  sshhaallll  bbee  lleeggiibbllee  aanndd  iinnddeelliibbllee..  

TThhee  oovveerraallll  ddiiaammeetteerr  ooff  tthhee  ccaabblleess  sshhaallll  bbee  ssttrriiccttllyy  aass  ppeerr  tthhee  vvaalluueess  ddeeccllaarreedd  iinn  tthhee  tteecchhnniiccaall  iinnffoorrmmaattiioonn  

ffuurrnniisshheedd  aalloonngg  wwiitthh  bbiiddss  ssuubbjjeecctt  ttoo  aa  mmaaxxiimmuumm  ttoolleerraannccee  ooff  ++//--  22mmmm..  

PPVVCC  //  RRuubbbbeerr  eenndd  ccaappss  sshhaallll  bbee  ssuupppplliieedd  ffrreeee  ooff  ccoosstt  ffoorr  eeaacchh  ddrruumm  wwiitthh  aa  mmiinniimmuumm  hheeiigghhtt  ooff  eeiigghhtt  ppeerr  

tthhoouussaanndd  mmeettrree  lleennggtthh..  IInn  aaddddiittiioonn,,  eennddss  ooff  tthhee  ccaabblleess  sshhaallll  bbee  pprrooppeerrllyy  sseeaalleedd  wwiitthh  ccaappss  ttoo  aavvooiidd  iinnggrreessss  

ooff  wwaatteerr  dduurriinngg  ttrraannssppoorrttaattiioonn  aanndd  ssttoorraaggee..  

SSPPEECCIIFFIICCAATTIIOONN  FFOORR  PPVVCC  CCAABBLLEESS  

AAtt  ppoowweerr  //  ccoonnttrrooll  ccaabblleess  ffoorr  uussee  oonn  mmeeddiiuumm  vvoollttaaggee  ssyysstteemmss  sshhaallll  bbee  hheeaavvyy  dduuttyy  ttyyppee,,  11110000  iinnssuullaatteedd  ,,  

iinnssuullaatteedd,,  iinnnneerr--sshheeaatthheedd,,  aarrmmoouurreedd  aanndd  oovveerraallll  PPVVCC  sshheeaatthheedd  aass  ddeettaaiilleedd  bbeellooww..  

TThhee  ccoonnttrraaccttoorrss  sshhaallll  bbee  „„ssttrraannddeedd‟‟  ffoorr  bbootthh  aalluummiinniiuumm  aanndd  ccooppppeerr  ccaabblleess..  CCoonndduuccttoorrss  ooff  nnoommiinnaall  aarreeaa  

lleessss  tthhaann  2255ssqq..  mmmm  sshhaallll  bbee  cciirrccuullaarr  oonnllyy..  CCoonndduuccttoorrss  ooff  nnoommiinnaall  aarreeaa  2255  ssqq..mmmm  aanndd  aabboovvee  mmaayy  bbee  

cciirrccuullaarr  oorr  sshhaappeedd..  CCaabblleess  wwiitthh  rreedduucceedd  nneeuuttrraall  ccoonndduuccttoorr  sshhaallll  hhaavvee  ssiizzeess  aass  ppeerr  TTaabblleess  11  ooff  IISS  

11555544((PPaarrtt--II))..  

TThhee  ccoorree  iinnssuullaattiioonn  sshhaallll  bbee  wwiitthh  PPVVCC  ccoommppoouunndd  aapppplliieedd  oovveerr  tthhee  ccoonndduuccttoorr  bbyy  eexxttrruussiioonn  aanndd  sshhaallll  

ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ooff  ttyyppee  „„AA‟‟  ccoommppoouunndd  aass  ppeerr  IISS::55883311..  TThhee  tthhiicckknneessss  ooff  iinnssuullaattiioonn  aanndd  tthhee  

ttoolleerraannccee  oonn  tthhiicckknneessss  ooff  iinnssuullaattiioonn  sshhaallll  aass  ppeerr  ttaabbllee  22  ooff  IISS::11555544  ppaarrtt--II..  CCoonnttrrooll  ccaabblleess  hhaavviinngg  66  ccrroorreess  

aanndd  aabboovvee  sshhaallll  bbee  iiddeennttiiffiieedd  wwiitthh  pprroommiinneenntt  aanndd  iinnddeelliibbllee  AArraabbiicc  nnuummeerraallss  oonn  tthhee  oouutteerr  ssuurrffaaccee  ooff  tthhee  

iinnssuullaattiioonn..  CCoolloouurr  ooff  tthhee  nnuummbbeerrss  sshhaallll  ccoonnttrraasstt  wwiitthh  tthhee  ccoolloouurr  ooff  iinnssuullaattiioonn  wwiitthh  aa  ssppaacciinngg  ooff  mmaaxxiimmuumm  

5500mmmm  bbeettwweeeenn  ttwwoo  ccoonnsseeccuuttiivvee  nnuummbbeerrss..  CCoolloouurr  ccooddiinngg  ffoorr  ccaabblleess  uunnttoo  55  ccrroorreess  sshhaallll  bbee  aass  ppeerr  IInnddiiaann  

SSttaannddaarrdd..  
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TThhee  iinnnneerr  sshheeaatthh  sshhaallll  bbee  aapppplliieedd  oovveerr  tthhee  llaaiidd--uupp  ccoorreess  bbyy  eexxttrruussiioonn  aanndd  sshhaallll  bbee  ooff  PPVVCC  ccoonnffoorrmmiinngg  ttoo  

tthhee  rreeqquuiirreemmeennttss  ooff  TTYYPPEE  SSTTII  PPVVCC  ccoommppoouunndd  aass  ppeerr  IISS::55883311..  TThhee  mmiinniimmuumm  tthhiicckknneessss  ooff  iinnnneerr  sshheeaatthh  

sshhaallll  bbee  aass  ppeerr  TTaabbllee  44  ooff  IISS::11555544--PPaarrtt--11..  

AArrmmoouurriinngg  ffoorr  mmuullttii--ccoorree  ccaabblleess  sshhaallll  bbee  bbyy  ssiinnggllee  rroouunndd  ggaallvvaanniisseedd  sstteeeell  wwiirreess  wwhheerree  tthhee  ccaallccuullaatteedd  

ddiiaammeetteerr  bbeellooww  aarrmmoouurriinngg  ddooeess  nnoott  eexxcceeeedd  1133  mmmm  aanndd  bbyy  ggaallvvaanniisseedd  sstteeeell  ssttrriippss  wwhheerree  tthhiiss  ddiimmeennssiioonn  iiss  

ggrreeaatteerr  tthhaann  1133  mmmm..  RReeqquuiirreemmeenntt  aanndd  mmeetthhooddss  ooff  tteessttss  ffoorr  aarrmmoouurr  mmaatteerriiaall  aanndd  uunniiffoorrmmiittyy  ooff  

ggaallvvaanniissaattiioonn  sshhaallll  bbee  aass  ppeerr  IISS--33997755  aanndd  IISS--22663333..  TThhee  ddiimmeennssiioonnss  ooff  aarrmmoouurr  sshhaallll  bbee  aass  ppeerr  ttaabbllee  55  ooff  IISS--

11555544  ((ppaarrtt--11))..  AArrmmoouurriinngg  ffoorr  ssiinnggllee  ccoorree  ccaabbllee  sshhaallll  bbee  wwiitthh  HH44  ggrraaddee  hhaarrdd  ddrraawwnn  aalluummiinniiuumm  rroouunndd  wwiirree  

ooff  22..55  ssqq..mmmm  ddiiaammeetteerr..  

TThhee  oouutteerr  sshheeaatthh  ffoorr  tthhee  ccaabblleess  sshhaallll  bbee  aapppplliieedd  bbyy  eexxttrruussiioonn  aanndd  sshhaallll  bbee  ooff  PPVVCC  ccoommppoouunndd  ccoonnffoorrmmiinngg  

ttoo  tthhee  rreeqquuiirreemmeennttss  ooff  ttyyppee  SSTT--11  ccoommppoouunndd  aass  ppeerr  IISS::55883311..  TThhee  mmiinniimmuumm  tthhiicckknneessss  ooff  oouutteerr  sshheeaatthh  sshhaallll  

bbee  aass  ppeerr  ccoolluummnn--33  ffoorr  bbootthh  aarrmmoouurreedd  aanndd  uunnaarrmmoouurreedd  ccaabblleess..  

SSPPEECCIIFFIICCAATTIIOONN  FFOORR  XXLLPPEE  CCAABBLLEESS  

TThhee  ccoonndduuccttoorr  sshhaallll  bbee  ssttrraannddeedd  aanndd  ccoommppaacctteedd  cciirrccuullaarr  ffoorr  aallll  ccaabblleess..  

AAllll  ccaabblleess  rraatteedd  11..11  //  33..88  //66..66kkvv  aanndd  aabboovvee  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  bbootthh  ccoonndduuccttoorr  ssccrreeeenniinngg  aanndd  iinnssuullaattiioonn  

ssccrreeeenniinngg..  TThhee  ccoonndduuccttoorrss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  nnoonn--mmeettaalllliicc  eexxttrruuddeedd  sseemmii  ccoonndduuccttiinngg  sshhiieellddiinngg..  

TThhee  ccoorree  iinnssuullaattiioonn  sshhaallll  bbee  wwiitthh  ccrroossss--lliinnkkeedd  ppoollyyeetthhyylleennee  iinnssuullaattiinngg  ccoommppoouunndd  aapppplliieedd  bbyy  eexxttrruussiioonn..  IItt  

sshhaallll  bbee  ffrreeee  ffrroomm  vvooiiddss  aanndd  sshhaallll  wwiitthhssttaanndd  aallll  mmeecchhaanniiccaall  aanndd  tthheerrmmaall  ssttrreesssseess  uunnddeerr  sstteeaaddyy  ssttaattee  aanndd  

ttrraannssiieenntt  ooppeerraattiinngg  ccoonnddiittiioonnss..  IItt  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  pprrooppeerrttiieess  ggiivveenn  iinn  TTaabbllee  --11  ooff  IISS::77009988  ((PPaarrtt  ––IIII))..  

TThhee  iinnssuullaattiinngg  sshhiieellddiinngg  sshhaallll  ccoonnssiisstt  ooff  nnoonn--mmeettaalllliicc  eexxttrruuddeedd  sseemmii--ccoonndduuccttiinngg  ccoommppoouunndd  iinn  

ccoommbbiinnaattiioonn  wwiitthh  aa  nnoonn--mmaaggnneettiicc  mmeettaalllliicc  ssccrreeeenniinngg  ooff  ccooppppeerr  ssccrreeeenn  sshhaallll  bbee  ccaappaabbllee  ooff  ccaarrrryyiinngg  tthhee  

iinnssuullaattiioonn  sshhiieellddiinngg  sshhaallll  ccoonnssiisstt  ooff  nnoonn--  mmeettaalllliicc  eexxttrruuddeedd  sseemmii--ccoonndduuccttiinngg  ccoommppoouunndd  iinn  ccoommbbiinnaattiioonn  

wwiitthh  aa  nnoonn--ssiinnggllee  lliinnee  ttoo  ggrroouunndd  ffaauulltt  ccuurrrreenntt..  

TThhee  ccoonndduuccttoorr  ssccrreeeenn,,  XXLLPPEE  iinnssuullaattiioonn  aanndd  iinnssuullaattiioonn  ssccrreeeenn  sshhaallll  aallll  bbee  eexxttrruuddeedd  iinn  oonnee  ooppeerraattiioonn  bbyy  

„„TTrriippllee  EExxttrruussiioonn‟‟  pprroocceessss  ttoo  eennssuurree  ppeerrffeecctt  bboonnddiinngg  bbeettwweeeenn  tthhee  llaayyeerrss..  TThhee  ccoorree  iiddeennttiiffiiccaattiioonn  sshhaallll  bbee  

bbyy  ccoolloouurreedd  ssttrriippss  oorr  bbyy  pprriinntteedd  nnuummeerraallss..    

TThhee  iinnnneerr  sshheeaatthh  sshhaallll  bbee  aapppplliieedd  oovveerr  tthhee  llaaiidd  uupp  ccrroorreess  bbyy  eexxttrruussiioonn  aanndd  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  

rreeqquuiirreemmeennttss  ooff  ttyyppee  SSTT22  ccoommppoouunndd  ooff  IISS::55883311..  tthhee  eexxttrruuddeedd  iinnnneerr  sshheeaatthh  sshhaallll  bbee  ooff  uunniiffoorrmm  tthhiicckknneessss..  

FFoorr  mmuullttiiccoorree  ccaabblleess,,  tthhee  aarrmmoouurriinngg  sshhaallll  bbee  bbyy  ggaallvvaanniisseedd  sstteeeell  ssttrriippss,,  iiff  aarrmmoouurriinngg  iiss  ssppeecciiffiieedd  ffoorr  ssiinnggllee  

ccoorree  ccaabblleess  iinn  tthhee  ddaattaa  sshheeeett,,  tthhee  ssaammee  sshhaallll  bbee  wwiitthh  HH  ggrraaddee  hhaarrdd  ddrraawwnn  aalluummiinniiuumm  rroouunndd  wwiirree  ooff  22..55  

ssqq..mmmm  ddiiaammeetteerr..    

TThhee  oouutteerr  sshheeaatthh  ooff  tthhee  ccaabblleess  sshhaallll  bbee  aapppplliieedd  bbyy  eexxttrruussiioonn  aafftteerr  tthhee  aarrmmoouurriinngg  aanndd  sshhaallll  bbee  ooff  PPVVCC  

ccoommppoouunndd  ccoonnffoorrmmiinngg  ttoo  tthhee  rreeqquuiirreemmeennttss  ooff  TTyyppee  ooff  IISS::77009988  ppaarrtt  22..((  ccoolluummnn  33  &&  55  ffoorr  bbootthh  aarrmmoouurreedd  

ccaabblleess))..  
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TThhee  ddiimmeennssiioonnss  ooff  tthhee  iinnssuullaattiioonn,,  iinnnneerr  sshheeaatthh  aanndd  aarrmmoouurr  mmaatteerriiaallss  sshhaallll  bbee  ggoovveerrnneedd  bbyy  vvaalluueess  ggiivveenn  iinn  

TTaabblleess  22,,33  aanndd  44  ((MMeetthhoodd  „„bb‟‟))  ooff  IISS::77009988  PPAARRTT--IIII..  

SSPPEECCIIFFIICCAATTIIOONN  FFOORR  CCAABBLLEE  AACCCCEESSSSOORRIIEESS::  

TThhee  tteerrmmiinnaattiioonn  aanndd  ssttrraaiigghhtt  jjooiinnttiinngg  kkiittss  ffoorr  uussee  oonn  tthhee  ssyysstteemmss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  tthhee  ttyyppee  ooff  ccaabblleess  

ooffffeerreedd  aass  ppeerr  tthhiiss  ssppeecciiffiiccaattiioonn..  

TThhee  aacccceessssoorriieess  sshhaallll  bbee  ssuupppplliieedd  iinn  kkiitt  ffoorrmm..  EEaacchh  ccoommppoonneenntt  ooff  tthhee  kkiitt  sshhaallll  tthhee  mmaannuuffaaccttuurree‟‟ss  mmaarrkk  ooff  

oorriiggiinn..  

TThhee  kkiitt  sshhaallll  iinncclluuddeedd  aallll  ssttrreessss  ggrraaddiinngg..  IInnssuullaattiioonn  aanndd  sseeaalliinngg  mmaatteerriiaallss  aappaarrtt  ffrroomm  ccoonndduuccttoorr  ffiittttiinnggss  aanndd  

ccoonnssuummaabbllee  iitteemmss..  AAnn  iinnssuullaattiioonn  iinnssttrruuccttiioonn  sshheeeett  sshhaallll  aallssoo  bbee  iinncclluuddeedd  iinn  eeaacchh  kkiitt..  

TThhee  ccoonntteennttss  ooff  tthhee  aacccceessssoorriieess  kkiitt  iinncclluuddiinngg  aallll  ccoonnssuummaabblleess  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  ssttoorraaggee  wwiitthhoouutt  

ddeetteerriioorraattiioonn  aatt  aa  tteemmppeerraattuurree  ooff  4455    wwiitthh  sseellff  lliiffee  eexxtteennddiinngg  ttoo  mmoorree  tthhaann  55  yyeeaarrss..  

TTEERRMMIINNAATTIINNGG  KKIITTSS::  TThhee  tteerrmmiinnaattiinngg  kkiittss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  tteerrmmiinnaattiioonn  ooff  tthhee  ccaabblleess  ttoo  aann  iinnddoooorr  

sswwiittcchhggeeaarr  oorr  ttoo  aa  wweeaatthheerrpprrooooff  ttrraannssffoorrmmeerr  //  mmoottoorr..  FFoorr  oouuttddoooorr  tteerrmmiinnaattiioonnss,,  wweeaatthheerr  sshhiieellddss  //  sseeaalliinngg  

eennddss  aanndd  aannyy  ootthheerr  aacccceessssoorriieess  rreeqquuiirreedd  sshhaallll  aallssoo  ffrroomm  ppaarrtt  ooff  tthhee  kkiitt..  TThhee  tteerrmmiinnaattiinngg  kkiittss  sshhaallll  bbee  oonnee  ooff  

tthhee  mmaarrkkss  //  ttyyppeess  mmeennttiioonneedd  iinn  tthhee  pprreeffeerrrreedd  mmaarrkkss..  

JJOOIINNTTIINNGG  KKIITTSS::  TThhee  ssttrraaiigghhtt  tthhrroouugghh  jjooiinnttiinngg  kkiittss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  iinnssttaallllaattiioonn  oonn  oovveerrhheeaadd  ttrraayyss,,  

ccoonnccrreettee  lliinneedd  ttrreenncchheess,,  aanndd  ffoorr  uunnddeerrggrroouunndd  bbuurriiaall  wwiitthh  uunnccoonnttrroolllleedd  bbaacckkffiillll  aanndd  ppoossssiibbiilliittyy  ooff  ffllooooddiinngg  

bbyy  wwaatteerr  aanndd  cchheemmiiccaallss..  TThheessee  sshhaallll  hhaavvee  pprrootteeccttiioonn  aaggaaiinnsstt  rrooddeenntt  aanndd  tteerrmmiittee  aattttaacckk..  

TThhee  ccaabblleess  sshhaallll  bbee  tteesstteedd  aanndd  eexxaammiinneedd  aatt  tthhee  mmaannuuffaaccttuurreerr  wwoorrkkss  bbootthh  bbeeffoorree  aanndd  aafftteerr  mmaannuuffaaccttuurree..  

TThhee  mmaannuuffaaccttuurree  sshhaallll  ffuurrnniisshh  aallll  nneecceessssaarryy  iinnffoorrmmaattiioonn  ccoonncceerrnniinngg  tthhee  ssuuppppllyy  ttoo  ccoonnssuullttaanntt  //  OOwwnneerr‟‟ss  

EEnnggiinneeeerr..  TThhee  EEnnggiinneeeerr  sshhaallll  hhaavvee  ffrreeee  aacccceessss  ttoo  tthhee  mmaannuuffaaccttuurree‟‟ss  wwoorrkkss  ffoorr  tthhee  ppuurrppoossee  ffoorr  tthhee  ppuurrppoossee  

ooff  iinnssppeeccttiinngg  tthhee  pprroocceessss  ooff  mmaannuuffaaccttuurree  iinn  aallll  iittss  ssttaaggeess  aanndd  hhee  wwiillll  hhaavvee  tthhee  ppoowweerr  ttoo  rreejjeecctt  aannyy  mmaatteerriiaall  

wwhhiicchh  aappppeeaarrss  ttoo  hhiimm  ttoo  bbee  aatt  uunnssuuiittaabbllee  ddeessccrriippttiioonn  oorr  ooff  uunnssaattiissffaaccttoorryy  qquuaalliittyy..      

PPVVCC  &&  XXLLPPEE  CCAABBLLEESS;;  

AAfftteerr  ccoommpplleettiioonn  ooff  mmaannuuffaaccttuurree  ooff  ccaabblleess  aanndd  pprriioorr  ttoo  ddiissppaattcchh  tthhee  ccaabblleess  sshhaallll  bbee  ssuubbjjeecctt  ttoo  ssppeecciiaall  tteessttss  

aass  ddeettaaiilleedd  bbeellooww..  CCoonnssuullttaanntt  //  oowwnneerr  rreesseerrvveess  tthhee  rriigghhtt  ttoo  wwiittnneessss  aallll  tteessttss  wwiitthh  ssuuffffiicciieenntt  aaddvvaannccee  nnoottiiccee  

ffrroomm  vveennddoorr..  TThhee  tteesstt  rreeppoorrttss  ffoorr  aallll  ccaabblleess  sshhaallll  bbee  ggoott  aapppprroovveedd  ffrroomm  tthhee  EEnnggiinneeeerr  bbeeffoorree  ddiissppaattcchh  ooff  tthhee  

ccaabblleess..  

AAllll  rroouuttiinnee  tteessttss,,  aacccceeppttaannccee  tteessttss  aanndd  ttyyppee  tteessttss  sshhaallll  bbee  ccaarrrriieedd  oouutt  oonn  ccaabblleess  aass  lliisstteedd  iinn  IISS::11555544  PPaarrtt--11..  

TThhee  iinnnneerr  aanndd  oouutteerr  sshheeaatthh  ooff  XXLLPPEE  ccaabblleess  sshhaallll  bbee  ssuubbjjeecctteedd  ttoo  aallll  tthhee  tteessttss  aapppplliiccaabbllee  ffoorr  PPVVCC  ccaabblleess..  

TThhee  tteesstt  rreeqquuiirreemmeennttss  ffoorr  iinnssuullaattiioonn  aanndd  sshheeaatthh  ooff  PPVVCC  ccaabblleess  sshhaallll  bbee  aa  ppeerr  llaatteesstt  rreevviissiioonn  ooff  IISS::55883311..  

FFoolllloowwiinngg  aarree  tthhee  ssppeecciiaall  tteessttss  ttoo  bbee  ppeerrffoorrmmeedd  oonn  tthhee  ccaabblleess  aanndd  tteesstt  rreessuullttss  ffoorr  ssiimmiillaarr  ttyyppee  ooff  ccaabblleess  

sshhaallll  aaccccoommppaannyy  tthhee  ooffffeerr..  
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AAcccceelleerraatteedd  wwaatteerr  aabbssoorrppttiioonn  tteesstt  ffoorr  iinnssuullaattiioonn  aass  ppeerr  NNEEMMAA--WWCC--55..((  FFoorr  PPVVCC  iinnssuullaatteedd  ccaabblleess  ))  aanndd  aass  

ppeerr  NNEEMMAA  WWCC--77  ((ffoorr  XXLLPPEE))  iinnssuullaatteedd  ccaabblleess))..  

  DDiieelleeccttrriicc  RReetteennttiioonn  TTeesstt::  TThhee  ddiieelleeccttrriicc  ssttrreennggtthh  ooff  tthhee  ccaabbllee  iinnssuullaattiioonn  tteesstteedd  iinn  aaccccoorrddaannccee  wwiitthh  NNEEMMAA  

WWCC  ––  55  aatt  7755  ++//--  11    sshhaallll  nnoott  lleessss  tthhaann  5500%%  ooff  tthhee  oorriiggiinnaall  ddiieelleeccttrriicc  ssttrreennggtthh..  ((  FFoorr  PPVVCC  iinnssuullaatteedd  ccaabblleess))..  

OOxxyyggeenn  IInnddeexx  TTeesstt::  TThhee  tteesstt  sshhaallll  bbee  ccaarrrriieedd  oouutt  aass  ppeerr  AASSTTMMDD  22886633  oorr  aapppplliiccaabbllee  IInnddiiaann  ssttaannddaarrdd  

ssppeecciiffiiccaattiioonn..  

TTeesstt  ffoorr  rrooddeenntt  aanndd  tteerrmmiittee  rreeppuullssiioonn  pprrooppeerrttyy  ::  TThhee  vveennddoorrss  sshhaallll  ffuurrnniisshh  tthhee  tteesstt  ddeettaaiillss  ttoo  aannaallyyssee  tthhee  

pprrooppeerrttyy  bbyy  cchheemmiiccaall  mmeetthhoodd..  

CCAABBLLEE  AACCCCEESSSSOORRIIEESS::  

TTyyppee  tteessttss  sshhoouulldd  hhaavvee  bbeeeenn  ccaarrrriieedd  oouutt  ttoo  pprroovvee  tthhee  ggeenneerraall  qquuaalliittiieess  aanndd  ddeessiiggnn  ooff  ggiivveenn  ttyyppee  ooff  

tteerrmmiinnaattiioonn  //  jjooiinniinngg  ssyysstteemm..  TThhee  ttyyppee  tteessttss  sshhaallll  iinncclluuddee  tthhee  ffoolllloowwiinngg  tteessttss  ccoonnffoorrmmiinngg  ttoo  VVDDEE  00227788//  IISS  

ssppeecciiffiiccaattiioonn..  TThhee  ttyyppee  tteesstt  cceerrttiiffiiccaatteess  sshhaallll  bbee  ssuubbmmiitttteedd  aalloonnggwwiitthh  tthhee  ooffffeerr..  

11..  RRaatteedd  wwiitthhssttaanndd  AACC  vvoollttaaggee  tteesstt  

22..  PPaarrttiiaall  ddiisscchhaarrggee  tteesstt  

33..  rraatteedd  wwiitthhssttaanndd  ssuurrggee  vvoollttaaggee  tteesstt  

44..  CCoonnttiinnuuoouuss  AACC  vvoollttaaggee  tteesstt  wwiitthh  ccyycclliicc  ccuurrrreenntt  llooaadd  ((NNuummbbeerr  ooff  hheeaattiinngg  ccyycclleess--33))  

55..  PPaarrttiiaall  ddiisscchhaarrggee  tteesstt  

66..  CCoonnttiinnuuoouuss  AACC  vvoollttaaggee  tteesstt  wwiitthh  ccyycclliicc  ccuurrrreenntt  llooaadd  ((  NNuummbbeerr  ooff  hheeaattiinngg  ccyycclleess--33))  

77..  TThheerrmmaall  sshhoorrtt  cciirrccuuiitt  tteesstt  

88..  CCoonnttiinnuuoouuss  AACC  vvoollttaaggee  tteesstt  wwiitthh  ccyycclliicc  ccuurrrreenntt  llooaadd  

99..  RRaatteedd  wwiitthhssttaanndd  ssuurrggee  vvoollttaaggee  tteesstt  

1100..  DD..CC..vvoollttaaggee  tteesstt  

1111..  TTeesstt  uunnddeerr  tthhee  iinnfflluueennccee  ooff  mmooiissttuurree  

1122..  DDyynnaammiicc  sshhoorrtt  cciirrccuuiitt  tteesstt  

PPAACCKKIINNGG  AANNDD  MMAARRKKIINNGG  

CCaabblleess  sshhaallll  bbee  ddiissppaattcchheedd  iinn  nnoonn--rreettuurrnnaabbllee  wwooooddeenn  ddrruummss  ooff  ssuuiittaabbllee  bbaarrrreell  ddiiaammeetteerr,,  sseeccuurriittyy  bbaatttteenneedd,,  

wwiitthh  tthhee  ttaakkee--ooffff  eenndd  ffuullllyy  pprrootteecctteedd  aaggaaiinnsstt  mmeecchhaanniiccaall  ddaammaaggee..  TThhee  wwoooodd  uusseedd  ffoorr  ccoonnssttrruuccttiioonn  ooff  tthhee  
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ddrruumm  sshhaallll  bbee  pprrooppeerrllyy  sseeaassoonneedd,,  ssoouunndd  aanndd  ffrreeee  ffrroomm  ddeeffeecctt..  WWoooodd  pprreesseerrvvaattiivveess  sshhaallll  bbee  aapppplliieedd  ttoo  tthhee  

eennttiirree  ddrruumm..  FFeerrrroouuss  ppaarrttss  uusseedd  sshhaallll  bbee  ttrreeaatteedd  wwiitthh  aa  ssuuiittaabbllee  rruusstt  pprreevveennttiivvee  ffiinniisshh  oorr  ccooaattiinngg  ttoo  aavvooiidd  

rruussttiinngg  dduurriinngg  ttrraannssiitt  ooff  ssttoorraaggee..  

OOnn  tthhee  ffllaannggee  ooff  tthhee  ddrruumm,,  nneecceessssaarryy  iinnffoorrmmaattiioonn  ssuucchh  aass  pprroojjeecctt  ttiittllee,,  mmaannuuffaaccttuurreerr‟‟ss  nnaammee,,  ttyyppee  ssiizzee,,  

vvoollttaaggee,,  ddrruumm  nnoo..,,  ccaabbllee,,  BBIISS  cceerrttiiffiiccaattiioonn  mmaarrkk,,  ggrroossss  wweeiigghhtt  eettcc..  sshhaallll  bbee  pprriinntteedd..  AAnn  aarrrrooww  iinnssttrruuccttiioonn  

ttoo  sshhooww  tthhee  ddiirreeccttiioonn  ooff  rroottaattiioonn  ooff  tthhee  ddrruumm..  

CCaabblleess  sshhaallll  bbee  ssuupppplliieedd  iinn  ddrruumm  lleennggtthhss  aass  ffoolllloowwss::  

MMeeddiiuumm  vvoollttaaggee  ppoowweerr  ccaabblleess  uunnttoo  aanndd  iinncclluuddiinngg  66  ssqq..mmmm  ––  11000000MM  

MMeeddiiuumm  vvoollttaaggee  ppoowweerr  ccaabblleess  ffrroomm  1100ssqq..mmmm  uunnttoo  aanndd  iinncclluuddiinngg  330000  ssqq..mmmm--  550000MM  

CCoonnttrrooll  ccaabblleess  uunnttoo  aanndd  iinncclluuddiinngg  2277  ccrroorreess  11000000MM  

AA  ttoolleerraannccee  ooff  pplluuss  oorr  mmiinnuuss  55%%  sshhaallll  bbee  ppeerrmmiissssiibbllee  ffoorr  eeaacchh  ddrruumm..  HHoowweevveerr,,  oovveerraallll  ttoolleerraannccee  oonn  eeaacchh  

ssiizzee  ooff  ccaabbllee  sshhaallll  bbee  lliimmiitteedd  ttoo  ++//--22%%..  OOffffeerrss  wwiitthh  sshhoorrtt  //  nnoonn--ssttaannddaarrdd  lleennggtthhss  aarree  lliiaabbllee  ffoorr  rreejjeeccttiioonn..  

55..  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONN  FFOORR  LLIIGGHHTT  FFIITTTTIINNGGSS  AANNDD  AACCCCEESSSSOORRIIEESS  

GGEENNEERRAALL  

TThhiiss  ssppeecciiffiiccaattiioonn  ccoovveerrss  tthhee  ddeessiiggnn,,  mmaannuuffaaccttuurree,,  tteessttiinngg  aatt  wwoorrkkss,,  iinnssppeeccttiioonn  aanndd  ddeelliivveerryy  aatt  ssiittee  aanndd  

iinnssttaallllaattiioonn  ooff  lliigghhttiinngg  ffiittttiinnggss  aanndd  tthheeiirr  aassssoocciiaatteedd  aacccceessssoorriieess  TThhee  lliigghhtt  ffiittttiinnggss  aanndd  tthheeiirr  aassssoocciiaatteedd  

aacccceessssoorriieess  ssuucchh  aass  llaammppss  //  ttyyppeess,,  rreefflleeccttoorr,,  hhoouussiinnggss,,  bbaallllaassttss  eettcc..  sshhaallll  ccoommppllyy  wwiitthh  tthhee  llaatteesstt  aapppplliiccaabbllee  

ssttaannddaarrddss..  

AAllll  lluummiinnaarriieess,,  llaammppss  aanndd  aacccceessssoorriieess  sshhaallll  bbee  ssaammee  mmaakkee..  

FFiittttiinnggss  sshhaallll  bbee  ddeessiiggnneedd  ffoorr  ccoonnttiinnuuoouuss  ttrroouubbllee--ffrreeee  ooppeerraattiioonn  uunnddeerr  hhoott  hhuummiidd  aattmmoosspphheerriicc  ccoonnddiittiioonnss,,  

aatt  aann  aammbbiieenntt  ooff  5500
oo
  CC,,  wwiitthhoouutt  rreedduuccttiioonn  iinn  llaammpp  lliiffee  oorr  wwiitthhoouutt  ddeetteerriioorraattiioonn  ooff  mmaatteerriiaallss  aanndd  iinntteerrnnaall  

wwiirriinngg..  OOuuttddoooorr  ffiittttiinnggss  sshhaallll  bbee  wweeaatthheerr  pprrooooff  aanndd  rraaiinn  pprrooooff  ttyyppee..  

TThhee  ffiittttiinnggss  sshhaallll  bbee  ddeessiiggnneedd  ssoo  aass  ttoo  ffaacciilliittaattee  eeaassyy  mmaaiinntteennaannccee,,  iinncclluuddiinngg  cclleeaanniinngg,,  rreeppllaacceemmeenntt  ooff  

llaammppss//  ssttaarrtteerrss  eettcc..  

CCoonnnneeccttoorrss  bbeettwweeeenn  ddiiffffeerreenntt  ccoommppoonneennttss  sshhaallll  bbee  mmaaddee  iinn  ssuucchh  aa  wwaayy  tthhaatt  tthheeyy  wwiillll  nnoott  wwoorrkk  lloooossee  bbyy  

ssmmaallll  vviibbrraattiioonn..  

FFoorr  eeaacchh  ttyyppee  ooff  lliigghhtt  ffiittttiinngg  tthhee  MMAANNUUFFAACCTTUURREERR  sshhaallll  ssuuppppllyy  tthhee  uuttiilliissaattiioonn  ffaaccttoorr  ttoo  iinnddiiccaattee  tthhee  

pprrooppoorrttiioonn  ooff  tthhee  lliigghhtt  eemmiitttteedd  bbyy  tthhee  bbaarree  llaammpp  wwhhiicchh  ffaallllss  oonn  tthhee  wwoorrkkiinngg  ppllaannee..  

TThhee  ffiittttiinnggss  sshhaallll  bbee  ssuupppplliieedd  ccoommpplleettee  wwiitthh  llaammppss..  
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TThhee  ffiittttiinnggss  aanndd  aacccceessssoorriieess  sshhaallll  bbee  ddeessiiggnneedd  ttoo  hhaavvee  llooww  tteemmppeerraattuurree  rriissee,,  tthhee  tteemmppeerraattuurree  rriissee  aabboovvee  tthhee  

aammbbiieenntt  tteemmppeerraattuurree  sshhaallll  bbee  aass  iinnddiiccaatteedd  iinn  tthhee  rreelleevvaanntt  ssttaannddaarrddss..  

AAllll  mmeerrccuurryy  vvaappoouurr  aanndd  mmeettaall  hhaalliiddee  ffiittttiinnggss  sshhaallll  bbee  ccoommpplleettee  wwiitthh  aacccceessssoorriieess  lliikkee  llaammppss,,  bbaallllaassttss,,  

ppoowweerr  ffaaccttoorr  iimmpprroovveemmeenntt  ccaappaacciittoorrss,,  ssttaarrtteerrss  //  iiggnniitteerrss  wwhheerreevveerr  aapppplliiccaabbllee,,  eettcc..  

OOuuttddoooorr  ttyyppee  ffiittttiinngg  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  oouuttddoooorr  ttyyppee  ccoonnttrrooll  ggeeaarr  bbooxx  tthhee  ffiittttiinnggss  sshhaallll  bbee  ppoowweerr  ffaaccttoorr  

ccoorrrreecctteedd  ttoo  00..9955  llaaggggiinngg  ((mmaaxxiimmuumm))..  

EEaacchh  ffiittttiinngg  sshhaallll  hhaavvee  aa  tteerrmmiinnaall  bblloocckk  ssuuiittaabbllee  ffoorr  lloooopp--iinn,,  lloooopp--oouutt  aanndd  TT--ooffff  ccoonnnneeccttiioonn..  TThhee  iinntteerrnnaall  

wwiirriinngg  sshhaallll  bbee  ccoommpplleettee  bbyy  tthhee  MMAANNUUFFAACCTTUURREERR  bbyy  mmeeaannss  ooff  ssttrraannddeedd  ccooppppeerr  wwiirree  aanndd  tteerrmmiinnaatteedd  oonn  

tthhee  tteerrmmiinnaall  bblloocckk..  

AAllll  hhaarrddwwaarree  uusseedd  iinn  tthhee  lluummiinnaarriieess  sshhaallll  bbee  ccaaddmmiiuumm  ppllaatteedd..  

EEAARRTTHHIINNGG  

EEaacchh  lliigghhtt  ffiittttiinngg  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aann  eeaarrtthhiinngg  tteerrmmiinnaall  ssuuiittaabbllee  ffoorr  ccoonnnneeccttiioonn  ttoo  tthhee  eeaarrtthhiinngg  

ccoonndduuccttoorr..  

AAllll  mmeettaall  ooff  mmeettaall  eenncclloosseedd  ppaarrttss  ooff  tthhee  hhoouussiinngg  sshhaallll  bbee  bboonnddeedd  ttoo  tthhee  eeaarrtthhiinngg  tteerrmmiinnaall  ssoo  aass  ttoo  eennssuurree  

ssaattiissffaaccttoorryy  eeaarrtthh  ccoonnttiinnuuiittyy  tthhrroouugghhoouutt  tthhee  ffiixxttuurree..  

PPAAIINNTTIINNGG  //  FFIINNIISSHH  

AAllll  ssuurrffaacceess  ooff  tthhee  ffiittttiinnggss  sshhaallll  bbee  tthhoorroouugghhllyy  cclleeaanneedd  aanndd  ddeeggrreeaasseedd..  TThhee  ffiittttiinnggss  sshhaallll  bbee  ffrreeee  ffrroomm  

ssccaallee,,  rruusstt,,  sshhaarrpp  eeddggeess  aanndd  bbuurrrrss..  

TThhee  hhoouussiinngg  sshhaallll  bbee  ssttoovvee  ––  eennaammeelllleedd  //  eeppooxxyy  ssttoovvee--eennaammeelllleedd  //  vviittrreeoouuss  eennaammeelllleedd  oorr  aannooddiisseedd  aass  

iinnddiiccaatteedd  uunnddeerr  vvaarriioouuss  ttyyppeess  ooff  ffiittttiinngg..  

TThhee  ffiinniisshh  ooff  tthhee  ffiittttiinngg  sshhaallll  bbee  ssuucchh  tthhaatt  nnoo  bbrriigghhtt  ssppoottss  aarree  pprroodduucceedd  eeiitthheerr  bbyy  ddiirreecctt  lliigghhtt  ssoouurrccee  oorr  bbyy  

rreefflleeccttiioonn..  

LLIIGGHHTT  FFIITTTTIINNGGSS  

HHPPSSVV  //  HHPPMMVV  //  MMHH  FFLLOOOODD  LLIIGGHHTT  LLUUMMIINNAAIIRREE  ((ffoorr  ccaannooppyy  aarreeaa//  HHooaarrddiinnggss))::  

FFlloooodd  lliigghhtt  ffiixxttuurree  ssuuiittaabbllee  ffoorr  HHPPSSVV//  HHPPMMVV//  MMHH  llaammppss  ccoonnssiissttss  ooff  ccaasstt  aalluummiinniiuumm  aallllooyy  hhoouussiinngg  wwiitthh  

hheeaatt  ddiissssiippaattiinngg  ffiinnss..  HHeeaatt  rreessiissttaanntt  aanndd  ttoouugghheenneedd  ggllaassss  iinn  ffrroonntt  iiss  hheelldd  bbyy  aa  wweeaatthheerrpprrooooff  ggaasskkeett  aanndd  

aalluummiinniiuumm  ffrraammee  aasssseemmbbllyy..  IItt  sshhaallll  hhaavvee  aannooddiisseedd  aalluummiinniiuumm  rreefflleeccttoorr..  RRee  llaammppiinngg  ffaacciilliittyy  sshhaallll  bbee  mmaaddee  

ssiimmppllee  wwiitthhoouutt  ddiissttuurrbbiinngg  tthhee  pprreevviioouussllyy  sseett  aaiimmiinngg..  IItt  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  ggaallvvaanniisseedd  MMSS  mmoouunnttiinngg  

bbrraacckkeett  wwhhiicchh  wwiillll  hhaavvee  ffaacciilliittyy  ttoo  ffiixx  tthhee  ffiixxttuurree  iinn  aannyy  ppoossiittiioonn..  IItt  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  tthhee  pprroottrraaccttoorr  

ffoorr  aannggllee  aaddjjuussttmmeenntt..  

HHPPMMVV  MMHH  HHIIGGHH  //  MMIIDD  //  LLOOWW  BBAAYY  LLUUMMIINNAAIIRREE  ((ffoorr  CCaannooppyy  aarreeaa  //  HHooaarrddiinnggss))::  
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HHiigghh  //  NNIIDD  //  LLOOWW  bbaayy  ffiixxttuurree  ssuuiittaabbllee  ffoorr  HHPPSSVV  //  HHPPMMVV  //  MMHH  ccoonnssiissttss  ooff  rreefflleeccttoorr  mmaaddee  oouutt  ooff  hhiigghh  

ppuurriittyy  aalluummiinniiuumm  aanndd  aannooddiisseedd..  TThhee  iinntteeggrraall  ccoonnttrrooll  ggeeaarr  sshhaallll  bbee  hhoouusseedd  iinn  aa  ccaasstt  aalluummiinniiuumm  hhoouussiinngg  

wwhhiicchh  wwiillll  hhaavvee  ccoooolliinngg  ffiinnss..  IItt  sshhaallll  hhaavvee  aa  ssttrroonngg  MMSS  bbrraacckkeett  wwiitthh  aann  aannttii  vviibbrraattiioonn  eeyyeebboolltt..  

HHPPSSVV//  HHPPMMVV//  MMEETTAALL  HHAALLIIDDEE  SSTTRREEEETT  LLIIGGHHTT  LLUUMMIINNAAIIRREE  ((ffoorr  YYaarrdd  LLiigghhttiinngg))::  

SSttrreeeett  lliigghhtt  ffiixxttuurree  ssuuiittaabbllee  ffoorr  HHPPSSVV  //  HHPPMMVV  llaammpp  ccoonnssiissttss  ooff  ccaasstt  aalluummiinniiuumm  hhoouussiinngg,,  ssttoovvee  eennaammeelleedd  

ggrreeyy  oouuttssiiddee  aanndd  wwhhiittee  wwiitthh  aann  aannooddiisseedd  aalluummiinniiuumm  rreefflleeccttoorrss  aanndd  hhiigghhllyy  ttrraannssppaarreenntt  cclleeaarr  aaccrryylliicc  sshheeeett  

ccoovveerr  wwiitthh  hhiinnggee  aanndd  ttooggggllee  ffaasstteenniinngg,,  nneeoopprreennee  ggaasskkeettss  aanndd  iinntteeggrraatteedd  pprreewwiirreedd  bbaallllaassttss  eettcc..  

PPOOSSTT  TTOOPP  LLAANNTTEERRNN  ((  ffoorr  LLaannddssccaappee  LLiigghhttiinngg))  ::  

TThhee  lluummiinnaarriieess  sshhaallll  hhaavvee  ddiiee  ccaasstt  aalluummiinniiuumm  ssppiiggoott  ccoommpplleettee  wwiitthh  iinntteeggrraall  ccooppppeerr  wwoouunndd  ccoonnttrrooll  ggeeaarr..  

PPFF  ccoorrrreeccttiioonn  ccaappaacciittoorr  mmoouunntteedd  iinn  ccaannooppyy,,  llaammpp  hhoollddeerr  aanndd  ssuuiittaabbllee  rraatteedd  llaammppss..  TThhee  ddiiffffuusseerr  //  ccoovveerr  

sshhaallll  bbee  ooppaall  aaccrryylliicc  HHDDPP  iinn  ddoouubbllee  ccoonniiccaall  sshhaappee..  

LLOOWW  LLEEVVEELL  GGAARRDDEENN  LLIIGGHHTTNNGG  ((BBOOLLLLAARRDDSS))  ((ffoorr  LLaannddssccaappeedd  LLiigghhttiinngg))::  

TThhee  lluummiinnaarriieess  sshhaallll  ccoommpprriissee  ooff  aaccrryylliicc  ddiiffffuusseerr  mmoouunntteedd  oonn  ssuuiittaabbllee  MMSS  ppiillllaarr  wwhhiicchh  sshhaallll  hhoouussee  

ssuuiittaabbllee  ccoonnttrrooll  ggeeaarrss,,  ssttaarrtteerrss,,  ccaappaacciittoorrss..  TThhee  lluummiinnaaiirree  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  GGLLSS//  PPLL  llaammppss..  

FFLLUURREESSCCEENNTT  TTUUBBEE  LLIIGGHHTT  FFIITTTTIINNGG  WWIITTHH  SSTTOOVVEE  EENNAAMMEELLLLEEDD  OOPPEENN  RREEFFLLEECCTTOORR  ((ffoorr  

SSaalleess  BBuuiillddiinngg))::--  

IInndduussttrriiaall  ttyyppee  ffiixxttuurree  ssuuiittaabbllee  ffoorr  22xx4400WW  11xx4400WW  fflluuoorreesscceenntt  llaammpp  ccoonnssiisstt  ooff  rreefflleeccttoorr,,  mmaaddee  ffrroomm  CCFFCCAA  

sshheeeett  sstteeeell  ffiinniisshheedd  iinn  ssttoovvee  eennaammeell  ggrraayy  oouuttssiiddee  &&  wwhhiittee  iinnssiiddee..  

AACCIIDD  PPRROOOOFF  FFLLUUOORREESSCCEENNTT  TTUUBBEE  LLIIGGHHTT  ((ffoorr  BBaatttteerryy  rroooommss  ))  

IItt  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  22xx4400WW  //  11xx4400WW  fflluuoorreesscceenntt  llaammpp  ccoommpprriisseess  ooff  rruubbbbeerr  ggaasskkeetttteedd  ccaasstt  aalluummiinniiuumm  

ccoonnttrrooll  ggeeaarr  hhoouussiinngg  wwiitthh  ddeettaacchhaabbllee  ccoovveerr  iinnccoorrppoorraattiinngg  bbaallllaassttss,,  ssttaarrtteerrss,,  ccaappaacciittoorrss  aanndd  ccoonnnneeccttoorr  

bblloocckk..  IItt  sshhaallll  bbee  ssppeecciiaallllyy  ddeessiiggnneedd  wwiitthh  rruubbbbeerr  ggaasskkeett  ttoo  pprreevveenntt  eennttrryy  ooff  ccoorrrroossiivvee  vvaappoorroouuss  oorr  dduusstt..  

MMIIRRRROORR  OOPPTTIICCSS  FFLLUURREESSCCEENNTT  TTUUBBEE  LLIIGGHHTT  ((ffoorr  SSaalleess  BBuuiillddiinngg))::  

IItt  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  22xx4400WW  //  11xx4400WW  fflluuoorreesscceenntt  llaammpp  ccoommpprriisseess  ooff  CCRRCCAA  sshheeeett  sstteeeell  hhoouussiinngg  ffiinniisshheedd  

iinn  ssttoovvee  eennaammeell  wwhhiillee  iinnssiiddee  aanndd  ggrraayy  oouuttssiiddee..  MMiirrrroorrss  mmaaddee  ooff  hhiigghh  ppuurriittyy  aannooddiisseedd  aalluummiinniiuumm  sshheeeett,,  

ggiivviinngg  aa  vveerryy  hhiigghh  lliigghhtt  oouuttppuutt,,  wwiitthh  wwiiddee  sspprreeaadd  lliigghhtt  ddiissttrriibbuuttiioonn..  

DDEECCOORRAATTIIVVEE  FFLLUUOORREESSCCEENNTT  TTUUBBEE  LLIIGGHHTT  ((ffoorr  SSaalleess  BBuuiillddiinngg  ))  

IItt  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  22xx4400WW  //  11xx4400WW  fflluuoorreesscceenntt  llaammpp  ccoommpprriisseess  ooff  sshheeeett  sstteeeell  hhoouussiinngg  ffaabbrriiccaatteedd  ffrroomm  

CCRRCCAA  sshheeeett  sstteeeell,,  ffiinniisshheedd  iinn  ssttoovvee  eennaammeell  wwhhiittee  iinnssiiddee  aanndd  oouuttssiiddee..  IItt  sshhaallll  ccoonnssiisstt  ooff  AAccrryylliicc  ddiiffffuusseerr  

wwhhiicchh  iiss  ssuuppppoorrtteedd  bbyy  bbrroowwnn  hhiigghh  iimmppaacctt  ppoollyyssttyyrreennee  eenndd  ppllaatteess..  



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  118833  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

118833  

CCHHAANNNNEELL  MMOOUUNNTTEEDD  TTUUBBEE  LLIIGGHHTT  WWIITTHHOOUUTT  RREEFFLLEECCTTOORR  ((ffoorr  DDGG  //  CCoommpprreessss  //  EElleeccttrriiccaall  

rroooommss))::  

IItt  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  11xx4400WW  //22xx4400WW  fflluuoorreesscceenntt  llaammppss  mmaaddee  oouutt  ooff  CCRRCCAA  sshheeeett  sstteeeell  ffiinniisshheedd  iinn  ggrraayy  

ssttoovvee  eennaammeell..  TThhee  ccoovveerr  ppllaattee  sshhaallll  bbee  ffiinniisshheedd  iinn  wwhhiittee  ssttoovvee  eennaammeell..  

110000WW  IINNCCAANNDDEESSCCEENNTT  BBUULLKK  HHEEAADD  FFIITTTTIINNGG  ((ffoorr  PPeerriipphheerraall  ooff  BBuuiillddiinngg))::  

IItt  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  GGLLSS  llaammpp  uunnttoo  110000WW  aanndd  ccoommpprriisseess  ooff  ddiiee  ccaasstt  aalluummiinniiuumm  aallllooyy  bbooddyy,,  pprriissmmaattiicc  

hheeaatt  rreessiissttaanntt  ggllaassss  ccoovveerr  hheelldd  wwiitthh  aa  wweeaatthheerrpprrooooff  ggaasskkeett  iinn  aa  MMSS  ggaallvvaanniisseedd  wwiirree  gguuaarrdd..  IItt  sshhaallll  bbee  

ppaaiinntteedd  iinn  wwhhiittee  ssttoovvee  eennaammeell  iinnssiiddee  aanndd  ggrreeyy  oouuttssiiddee..  

CCOOMMPPAACCTT  FFLLUUOORREESSCCEENNTT  FFIITTTTIINNGG  ((SSaalleess  BBuuiillddiinngg))::  

IItt  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  99  //1111  //  1188WW  CCFFLL,,  ssuuiittaabbllee  ffoorr  ssuurrffaaccee  mmoouunnttiinngg  aanndd  rreecceesssseedd  mmoouunnttiinngg  aanndd  mmaaddee  

ooff  CCRRCCAA  sshheeeett  sstteeeell  hhoouussiinngg,,  ffiinniisshheedd  iinn  ssttoovvee  eennaammeell  wwhhiittee  iinnssiiddee  aanndd  ggrraayy  oouuttssiiddee,,  ffiitttteedd  wwiitthh  hhiigghh  

ppuurriittyy  aannooddiisseedd  aalluummiinniiuumm  rreefflleeccttoorr  aanndd  ccoommpplleettee  wwiitthh  ccoonnttrrooll  ggeeaarr..      

RREEFFLLEECCTTOORRSS    

TThhee  rreefflleeccttoorrss  sshhaallll  bbee  mmaaddee  ooff  CCRRCCAA  sshheeeett  sstteeeell  //  aalluummiinniiuumm  //  ssiillvveerreedd  ggllaassss  aass  iinnddiiccaatteedd  ffoorr  aabboovvee--

mmeennttiioonneedd  ffiittttiinngg..  

TThhee  tthhiicckknneessss  ooff  sstteeeell  //  aalluummiinniiuumm  sshhaallll  ccoommppllyy  wwiitthh  rreelleevvaanntt  ssttaannddaarrddss..  RReefflleeccttoorrss  mmaaddee  ooff  sstteeeell  sshhaallll  

hhaavvee  ssttoovvee  eennaammeelllleedd  //  eeppooxxyy  ccooaattiinngg  ffiinniisshh..  AAlluummiinniiuumm  uusseedd  ffoorr  rreefflleeccttoorrss  sshhaallll  bbee  aannooddiisseedd  //  eeppooxxyy  

ssttoovvee  eennaammeelllleedd  //  mmiirrrroorr  ppoolliisshheedd..  

RReefflleeccttoorrss  sshhaallll  bbee  ffrreeee  ffrroomm  ssccrraattcchheess  oorr  bblliisstteerrss  aanndd  sshhaallll  hhaavvee  aa  ssmmooootthh  aanndd  gglloossssyy  ssuurrffaaccee  hhaavviinngg  aann  

ooppttiimmuumm  lliigghhtt  rreefflleeccttiinngg  ccoonnttrraaccttoorr--eeffffiicciieenntt  ssuucchh  aass  ttoo  eennssuurree  tthhee  oovveerraallll  lliigghhtt  oouuttppuutt  ssppeecciiffiieedd  bbyy  tthhee  

mmaannuuffaaccttuurreerr..  

RReefflleeccttoorrss  sshhaallll  bbee  rreeaaddiillyy  rreemmoovvaabbllee  ffrroomm  tthhee  hhoouussiinngg  ffoorr  cclleeaanniinngg  aanndd  mmaaiinntteennaannccee  wwiitthhoouutt  ddiissttuurrbbiinngg  

tthhee  llaammppss  aanndd  wwiitthhoouutt  tthhee  uussee  ooff  ttoooollss,,  tthheeyy  sshhaallll  bbee  sseeccuurreellyy  ffiixxeedd  ttoo  tthhee  hhoouussiinngg  bbyy  mmeeaannss  ooff  ppoossiittiivvee  

ffaasstteenniinngg  ddeevviiccee  ooff  ccaappttiivvee  ttyyppee..  

LLAAMMPP  //  SSTTAARRTTEERR  HHOOLLDDEERRSS  

LLaammpp  hhoollddeerrss  sshhaallll  ccoommppllyy  wwiitthh  rreelleevvaanntt  ssttaannddaarrddss..  TThheeyy  sshhaallll  hhaavvee  llooww  ccoonnttaacctt  rreessiissttaannccee,,  sshhaallll  bbee  

rreessiissttaannccee  ttoo  wweeaarr  aanndd  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  ooppeerraattiioonn  aatt  tthhee  ssppeecciiffiieedd  tteemmppeerraattuurree  wwiitthhoouutt  ddeetteerriioorraattiioonn  iinn  

iinnssuullaattiioonn  vvaalluuee..  TThheeyy  sshhaallll  hhoolldd  tthhee  llaammppss  iinn  ppoossiittiioonn  uunnddeerr  nnoorrmmaall  ccoonnddiittiioonn  ooff  sshhoocckk  aanndd  vviibbrraattiioonn  mmeett  

wwiitthhiinn  nnoorrmmaall  iinnssttaallllaattiioonn  aanndd  uussee..  

LLaammpp  hhoollddeerrss  ffoorr  tthhee  fflluuoorreesscceenntt  llaammppss  sshhaallll  bbee  ooff  tthhee  sspprriinngg  llooaaddeedd  bbii--ppiinn  rroottoorr  ttyyppee..  LLiivvee  ppaarrttss  ooff  tthhee  

llaammpp  hhoollddeerr  sshhaallll  nnoott  bbee  eexxppoosseedd  dduurriinngg  iinnsseerrttiioonn  oorr  rreemmoovvaall  ooff  tthhee  llaammpp..  TThhee  llaammpp  hhoollddeerr  ccoonnttaaccttss  sshhaallll  

pprroovviiddee  aaddeeqquuaattee  pprreessssuurree  oonn  tthhee  llaammpp  ccaapp  ppiinnss  wwhheenn  iinn  wwoorrkkiinngg  ppoossiittiioonn..  
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LLaammpp  hhoollddeerrss  ffoorr  iinnccaannddeesscceenntt,,  mmeerrccuurryy  vvaappoouurr  &&  mmeettaall  hhaalliiddee  llaammppss  sshhaallll  bbee  ooff  EEddiissoonn  ssccrreeww  ((EE..SS))  

ttyyppee..  SSttaarrtteerr  hhoollddeerrss  ffoorr  fflluuoorreesscceenntt  llaammppss  sshhaallll  ccoonnffoorrmm  ttoo  tthhee  rreelleevvaanntt  ssttaannddaarrddss..  AAllll  mmaatteerriiaall  uusseedd  iinn  tthhee  

ccoonnssttrruuccttiioonn  ooff  tthhee  hhoollddeerr  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  ttrrooppiiccaall  uussee..  

TThhee  ssttaarrtteerr  hhoollddeerrss  sshhaallll  bbee  ssoo  ddeessiiggnneedd  tthhaatt  tthheeyy  aarree  mmeecchhaanniiccaallllyy  rroobbuusstt  aanndd  ffrreeee  ffrroomm  aannyy  ooppeerraattiioonnaall  

ddiiffffiiccuullttiieess..  TThheeyy  sshhaallll  bbee  ccaappaabbllee  ooff  wwiitthhssttaannddiinngg  tthhee  sshhoocckkss  mmeett  wwiitthhiinn  nnoorrmmaall  ttrraannssiitt,,  iinnssttaallllaattiioonn  aanndd  

uussee..  

BBAALLLLAASSTTSS  

TThhee  bbaallllaassttss  sshhaallll  bbee  ddeessiiggnneedd,,  mmaannuuffaaccttuurreedd  aanndd  ssuupppplliieedd  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  rreelleevvaanntt  ssttaannddaarrddss..  TThhee  

bbaallllaassttss  sshhaallll  bbee  ddeessiiggnneedd  ttoo  hhaavvee  aa  lloonngg  sseerrvviiccee  lliiffee  aanndd  llooww  ppoowweerr  lloossss..  

BBaallllaassttss  sshhaallll  bbee  mmoouunntteedd  uussiinngg  sseellll  lloocckkiinngg,,  aannttii  vviibbrraattiioonn  ffiixxiinngg  aanndd  sshhaallll  bbee  eeaassyy  ttoo  rreemmoovvee  wwiitthhoouutt  

ddeemmoouunnttiinngg  tthhee  ffiittttiinnggss..  TThheeyy  sshhaallll  bbee  iinn  dduusstt--ttiigghhtt,,  nnoonn--ccoommbbuussttiibbllee  eenncclloossuurreess..  

TThhee  bbaallllaassttss  sshhaallll  bbee  ooff  tthhee  iinndduuccttiivvee,,  hheeaavvyy--dduuttyy  ttyyppee,,  ffiilllleedd  wwiitthh  tthheerrmmoosseettttiinngg,,  iinnssuullaattiinngg,,  mmooiissttuurree  

rreeppeelllleenntt,,  ppoollyyeesstteerr  ccoommppoouunndd  ffiilllleedd  uunnddeerr  vvaaccuuuumm..  BBaallllaassttss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  ttaappiinnggss  ttoo  sseett  tthhee  

vvoollttaaggee  wwiitthhiinn  tthhee  rraannggee  ssppeecciiffiieedd..  EEnndd  ccoonnnneeccttiioonnss  aanndd  ttaappss  sshhaallll  bbee  bbrroouugghhtt  oouutt  iinn  aa  ssuuiittaabbllee  tteerrmmiinnaall  

bblloocckk,,  rriiggiiddllyy  ffiixxeedd  ttoo  tthhee  bbaallllaasstt  eenncclloossuurree..  TThhee    bbaallllaasstt    eenncclloossuurree..  TThhee  bbaallllaasstt  wwiirriinngg  sshhaallll  bbee  ooff  ccooppppeerr  

wwiirree  sshhaallll  bbee  ffrreeee  ffrroomm  hhuumm..  BBaallllaassttss  wwhhiicchh  pprroodduuccee  hhuummmmiinngg  ssoouunndd  sshhaallll  bbee  rreeppllaacceedd  ffrreeee  ooff  ccoosstt  bbyy  tthhee  

ccoonnttrraaccttoorr..  

SSeeppaarraattee  bbaallllaasstt  ffoorr  eeaacchh  llaammpp  sshhaallll  bbee  pprroovviiddeedd  iinn  ccaassee  ooff  mmuullttii  llaammpp  ffiittttiinnggss..  TThhee  bbaallllaassttss  ffoorr  mmeettaall  

hhaalliiddee  llaammppss  sshhaallll  nnoott  bbee  ccoonnssttaanntt  wwaattttaaggee  ttyyppee..  

SSTTAARRTTEERRSS  

SSttaarrtteerrss  sshhaallll  hhaavvee  bbiimmeettaall  eelleeccttrrooddeess  aanndd  hhiigghh  mmeecchhaanniiccaall  ssttrreennggtthh..  SSttaarrtteerrss  sshhaallll  bbee  rreeppllaacceeaabbllee  wwiitthhoouutt  

ddiissttuurrbbiinngg  tthhee  rreefflleeccttoorr  oorr  llaammppss  aanndd  wwiitthhoouutt  tthhee  uussee  ooff  aannyy  ttooooll..  SSttaarrtteerrss  sshhaallll  hhaavvee  bbrraassss  ccoonnttaaccttss  aanndd  

rraaddiioo  iinntteerrffeerreennccee  ccaappaacciittoorr..  

TThhee  ssttaarrtteerrss  sshhaallll  ggeenneerraallllyy  ccoonnffoorrmm  ttoo  tthhee  rreelleevvaanntt  ssttaannddaarrddss..  

CCAAPPAACCIITTOORRSS  

TThhee  ccaappaacciittoorrss  sshhaallll  hhaavvee  aa  ccoonnssttaanntt  vvaalluuee  ooff  ccaappaacciittaannccee  aanndd  sshhaallll  bbee  ccoonnnneecctteedd  aaccrroossss  tthhee  ssuuppppllyy  ooff  

iinnddiivviidduuaall  llaammpp  cciirrccuuiittss..  

TThhee  ccaappaacciittoorrss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  ooppeerraattiioonn  aatt  ssuuppppllyy  vvoollttaaggee  aass  ssppeecciiffiieedd  aanndd  sshhaallll  hhaavvee  aa  vvaalluuee  ooff  

ccaappaacciittaannccee  ssoo  aass  ttoo  ccoorrrreecctt  tthhee  ppoowweerr  ffaaccttoorr  ooff  iittss  ccoorrrreessppoonnddiinngg  llaammpp  cciirrccuuiitt  ttoo  tthhee  eexxtteenntt  ooff  00..9955  llaagg..  

TThhee  ccaappaacciittoorrss  sshhaallll  bbee  hheerrmmeettiiccaallllyy  sseeaalleedd  pprreeffeerraabbllyy  oonn  aa  mmeettaall  eenncclloossuurree  ttoo  pprreevveenntt  sseeeeppaaggee  ooff  

iimmpprreeggnnaanntt  aanndd  iinnggrreessss  ooff  mmooiissttuurree..  

LLAAMMPPSS  
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IInnccaannddeesscceenntt  ((GGLLSS))  llaammppss  sshhaallll  bbee  ooff  „„cclleeaarr‟‟  ttyyppee  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd..  

TThhee  fflluuoorreesscceenntt  llaammppss  sshhaallll  bbee  „„CCooooll  DDaayy  LLiigghhtt””  ttyyppee  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  aanndd  sshhaallll  bbee  pprroovviiddeedd  

wwiitthh  ffeeaattuurreess  ttoo  aavvooiidd  bbllaacckkeenniinngg  ooff  llaammpp  eennddss..  TThhee  llaammpp  sshhaallll  hhaavvee  ttrriippllee  ccooiill  eelleeccttrrooddee  wwiitthh  aann  aannooddee  

rriinngg  aanndd  aa  ttrriibbaanndd  pphhoosspphheerr  ccooaattiinngg..  

MMeerrccuurryy  hhaalliiddee  llaammpp  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  iinntteerrnnaall  ddiiffffuussee  ccooaattiinngg  aanndd  tthhee  aavveerraaggee  lluummeenn  oouuttppuutt  sshhaallll  bbee  

1199000000  lluummeenn  ffoorr  225500WW  aanndd  3322000000  lluummeennss  ffoorr  440000WW  aanndd  tthhee  llaammpp  vvoollttaaggee  sshhaallll  nnoott  eexxcceeeedd  110000VV  ffoorr  

225500WW  aanndd  112288VV  ffoorr  440000WW..  TThhee  ccoolloouurr  rreennddeerriinngg  iinnddeexx  ooff  tthhee  llaammpp  sshhaallll  bbee  9933..  tthhee  llaammpp  sshhaallll  bbee  ssuuiittaabbllee  

ffoorr  uunniivveerrssaall  bbuurrnniinngg  ppoossiittiioonn  aanndd  ffoorr  uussee  iinn  ooppeenn  ttyyppee  lluummiinnaaiirree..  

TThhee  llaammppss  sshhaallll  bbee  ccaappaabbllee  ooff  wwiitthhssttaannddiinngg  ssmmaallll  vviibbrraattiioonnss  aanndd  tthhee  ccoonnnneeccttiioonnss  aatt  lleeaadd  iinn  wwiirreess  aanndd  

ffiillaammeennttss  //  eelleeccttrrooddeess  sshhaallll  nnoott  bbrreeaakk  uunnddeerr  ssuucchh  cciirrccuummssttaanncceess..  

LLaammppss//  ttuubbeess  sshhaallll  ccoonnffoorrmm  ttoo  rreelleevvaanntt  ssttaannddaarrddss  aanndd  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  ssuuppppllyy  vvoollttaaggee  aanndd  ffrreeqquueennccyy  

ssppeecciiffiieedd..  

CCEEIILLIINNGG  FFAANNSS::  

TThhee  cceeiilliinngg  ffaannss  sshhaallll  bbee  ddeessiiggnneedd,,  mmaannuuffaaccttuurreedd  aanndd  tteesstteedd  aass  ppeerr  IISS::337744..  TThhee  ffaannss  sshhaallll  hhaavvee  ttoottaallllyy  

eenncclloosseedd  ccaappaacciittoorr  ssttaarrtt  aanndd  rruunn  mmoottoorr  ssuuiittaabbllee  ffoorr  ooppeerraattiinngg  oonn  224400VV,,  ssiinnggllee  pphhaassee,,  5500HHzz  AACC  ssuuppppllyy  

ssyysstteemm..  TThhee  ffaann  sshhaallll  bbee  ooff  ddoouubbllee  bbeeaarriinngg  ttyyppee,,  hhaavviinngg  33  bbllaaddeess  wwiitthh  aa  sswweeeepp  ooff  11220000  //  11440000  mmmm  

ccoommpplleettee  wwiitthh  ssuussppeennssiioonn  rroodd,,  ccaannooppiieess  aanndd  mmoouunnttiinngg  rroolllleerrss..  TThhee  rreegguullaattoorrss  sshhaallll  bbee  mmoodduullaarr  ttyyppee  

eelleeccttrroonniicc  sstteepp  lleessss  rreegguullaattoorr  ssuuiittaabbllee  ffoorr  mmoouunnttiinngg  oonn  mmoodduullaarr  sswwiittcchh  bbooxxeess..  

EEXXHHAAUUSSTT  FFAANNSS  ::  

TThhee  eexxhhaauusstt  ffaannss  sshhaallll  bbee  ooff  iinndduussttrriiaall  ttyyppee  ddeessiiggnneedd,,  mmaannuuffaaccttuurreedd  aanndd  tteesstteedd  aass  ppeerr  IISS::22331122  aanndd  

ooppeerraattiinngg  oonn  224400vv,,  ssiinnggllee  pphhaasseess,,  5500HHzz,,  AACC  ssuuppppllyy  ssyysstteemm..  TThhee  eexxhhaauusstt  ffaann  sshhaallll  bbee  ooff  rriinngg--mmoouunntteedd  

ttyyppee  aanndd  sshhaallll  bbee  ccoommpplleettee  wwiitthh  lloouuvveerrss..  IItt  sshhaallll  bbee  ddeessiiggnneedd  ffoorr  ooppeenniinngg  aanndd  cclloossiinngg  aauuttoommaattiiccaallllyy  wwiitthh  

aaiirr  ffllooww  vveelloocciittyy..  AA  sseeppaarraattee  bbiirrdd  ssccrreeeenn  mmaaddee  ooff  bbrraassss  wwiirree  mmeesshh  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  sstteeeell  ffrraammeewwoorrkk  

oonn  tthhee  oouutteerr  wwaallll..  

WWIIRREESS  

PPVVCC  iinnssuullaatteedd  mmuullttiissttrraannddeedd  ccooppppeerr  wwiirreess  ooff  11110000VV  ggrraaddee  aass  ppeerr  IISS::669944  aanndd  IISSII  CCeerrttiiffiiccaattiioonn  sshhaallll  bbee  

uusseedd..  

TThhee  ttyyppee  aanndd  ssiizzee  ooff  wwiirreess  ttoo  bbee  uusseedd  sshhaallll  bbee  aass  iinnddiiccaatteedd  iinn  tthhee  BBOOQQ  &&  ddrraawwiinnggss..  

TThhee  ffoolllloowwiinngg  ccoolloouurr  ccooddee  sshhaallll  bbee  aaddoopptteedd  ffoorr  tthhee  wwiirriinngg::  

  TThhrreeee  pphhaassee  wwiirriinngg                    ::        RReedd,,  YYeellllooww,,  BBlluuee  

  SSiinnggllee  PPhhaassee  wwiirriinngg                    ::        RReedd  //  YYeellllooww  //  BBlluuee  
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SSwwiittcchheedd  pphhaassee    ((  wwiirree  ffrroomm  sswwiittcchh      ::          WWhhiittee              

ttoo  lliigghhtt  ffaann,,  bbeellll,,  55AA  ssoocckkeett  eettcc))                                                

NNeeuuttrraall                        ::          BBllaacckk  

    EEaarrtthh                      ::          GGrreeeenn  

NNoo  jjooiinntt  iiss  ppeerrmmiitttteedd  iinn  tthhee  rruunn  ooff  wwiirreess..  

SSWWIITTCCHHEESS  

SSwwiittcchheess,,  mmaannuuffaaccttuurreedd  iinn  aaccccoorrddaannccee  wwiitthh  IISS::33885544  sshhaallll  bbee  uusseedd..  SSwwiittcchheess  iinn  aarreeaass  wwhheerree  ccoonncceeaalleedd  

wwiirriinngg  hhaass  bbeeeenn  aaddoopptteedd  sshhaallll  bbee  fflluusshh  mmoouunnttiinngg  ppiiaannoo  //  mmoodduullaarr  ttyyppee  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd..  

RREECCEEPPTTAACCLLEESS  

OOnnllyy  tthhrreeee--ppiinn  ttyyppee  rreecceeppttaacclleess  mmaannuuffaaccttuurreedd  iinn  aaccccoorrddaannccee  wwiitthh  IISS::11229933  sshhaallll  bbee  uusseedd  wwiitthh  tthhee  tthhiirrdd  

tteerrmmiinnaall  ccoonnnneecctteedd  ttoo  tthhee  eeaarrtthh..  AAllll  rreecceeppttaacclleess  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aa  sswwiittcchh  mmoouunntteedd  oonn  tthhee  ssaammee  

eenncclloossuurree  bbuutt  sshhaallll  bbee  aa  sseeppaarraattee  uunniitt  ttoo  ffaacciilliittaattee  rreeppllaacceemmeenntt  bbyy  ppaarrtt..  FFlluusshh  mmoouunnttiinngg  ttyyppee  rreecceeppttaacclleess  

sshhaallll  bbee  uusseedd  iinn  aarreeaass  wwhheerree  ccoonncceeaalleedd  wwiirriinngg  hhaass  bbeeeenn  aaddoopptteedd  aanndd  ssuurrffaaccee  ttyyppee  sshhaallll  bbee  uusseedd  iinn  ootthheerr  

aarreeaass..  

OOUUTTLLEETT  BBOOXXEESS  

OOuuttlleett  bbooxxeess  ffoorr  ssoocckkeettss,,  sswwiittcchheess,,  ffiixxttuurreess  aanndd  ffaann  rreegguullaattoorrss  eettcc..  sshhaallll  bbee  ooff  mmiinniimmuumm  1166  ggaauuggee  oorr  aass  

ssppeecciiffiieedd..  MM..  SS..    SShheeeett  22..55””ddeeeepp..  JJuunnccttiioonn  //  OOuuttlleett  bbooxxeess  sshhaallll  bbee  uusseedd  iinn  rrooooff  ssllaabb  wwhheerree  ccoonncceeaalleedd  

wwiirriinngg  hhaass  bbeeeenn  aaddoopptteedd..  FFrroonntt  ccoovveerr  ppllaattee  sshhaallll  bbee  ooff  sshheeeett  sstteeeell  iinn  aarreeaass  wwhheerree  ssuurrffaaccee  wwiirriinngg  hhaass  bbeeeenn  

aaddoopptteedd..  FFoorr  ccoonncceeaalleedd  wwiirriinngg  tthhee  ffrroonntt  ccoovveerr  ppllaattee  sshhaallll  bbee  ooff  FFoorrmmiiccaa  oorr  mmoodduullaarr  ffrroonntt  ppllaattee  ooff  

aapppprroovveedd  eeqquuiivvaalleenntt  wwiitthh  ccoolloouurr  ttoo  ssuuiitt  tthhee  wwaallllss..  OOuuttlleett  bbooxxeess  sshhaallll  bbee  eelleeccttrroo--ggaallvvaanniisseedd  aafftteerr  

ffaabbrriiccaattiioonn..  CCoovveerr  ppllaattee  sshhaallll  bbee  ffiixxeedd  bbyy  ccaaddmmiiuumm  ppllaatteedd  bbrraassss  ssccrreeww  aanndd  ssuuiittaabbllee  CC..PP..  bbrraassss  ccuupp  

wwaasshheerrss..  SSaammpplleess  ooff  tthheessee  sshhaallll  bbee  aapppprroovveedd  bbyy  EEnnggiinneeeerr--iinn--CChhaarrggee..  

CCOONNDDUUIITT  AANNDD  FFIITTTTIINNGGSS  

CCoonndduuiitt  sshhaallll  bbee  mmiinniimmuumm  1166  ggaauuggee  EERRWW  oorr  GGII  oorr  PPoollyyeetthhyylleennee  aass  ssppeecciiffiieedd..  GGeenneerraallllyy,,  ppoollyyeetthhyylleennee  

ccoonndduuiittss  sshhaallll  bbee  uusseedd  iinn  ccoonncceeaalleedd  wwiirriinngg  aanndd  ffoorr  ssuurrffaaccee  wwiirriinngg  GGII  ccoonndduuiittss  iinn  iinndduussttrriiaall  bbuuiillddiinngg  aanndd  

EERRWW  ccoonndduuiitt  iinn  nnoonn--iinndduussttrriiaall  bbuuiillddiinngg  sshhaallll  bbee  uusseedd..  

CCaarree  sshhaallll  bbee  ttaakkeenn  ttoo  sseeee  tthhaatt  aallll  ccoonndduuiitt  eennddss  hhaavvee  nnoo  bbuurrrrss  aanndd  eennddss  aarree  nneeaattllyy  rreennaammeedd  ttoo  aavvooiidd  

ddaammaaggee  ttoo  wwiirreess..  AAllll  mmeettaall  ccoonndduuiitt  aacccceessssoorriieess  sshhaallll  bbee  oonnllyy  ooff  tthhrreeaaddeedd  ttyyppee..  PPiinn  ggrriipp  oorr  ccllaammpp  ttyyppee  

aacccceessssoorriieess  aarree  nnoott  aacccceeppttaabbllee..  SSaammpplleess  ooff  tthheessee  sshhaallll  bbee  ffuurrnniisshheedd  ffoorr  aapppprroovvaall  bbyy  EEnnggiinneeeerr--iinn--CChhaarrggee  aatt  

ssiittee,,  bbeeffoorree  iinnssttaallllaattiioonn..  
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TThhee  mmaaxxiimmuumm  nnuummbbeerr  ooff  PPVVCC  iinnssuullaatteedd  wwiirreess  wwhhiicchh  ccaann  bbee  ddrraawwnn  iinn  ccoonndduuiittss  ooff  vvaarriioouuss  ssiizzeess  sshhaallll  bbee  

aass  ggiivveenn  bbeellooww::  

NNoommiinnaall  CCrroossss  sseeccttiioonnaallss  aarreeaa  iinn  SSqq  mmmm        SSiizzeess  ooff  CCoonndduuiittss  

MMmm      2200mmmm    2255mmmm    3322mmmm    4400  

11..55      55    1100    1122    --        

22..55      55    88    1122    --  

44..00      33    66    88    --  

66..00      22    55    77    --      

1100..00      22    44    55    88  

1166..00      --    22    33    66  

  

SSTTRREEEETT  LLIIGGHHTT  PPOOLLEESS  

LLiigghhttiinngg  ppoolleess  sshhaallll  bbee  ffaabbrriiccaatteedd  aass  ppeerr  ddrraawwiinnggss  ffrroomm  sseeaammlleessss  ppiippeess  ooff  ssppeecciiffiieedd  sseeccttiioonn,,  wwiitthh  jjooiinnttss,,  

sswwaaggeedd  ttooggeetthheerr  wwhheenn  hhoott  aanndd  bbeevveelleedd  oonn  oouuttssiiddee  eeddggeess,,  ppoolleess  sshhaallll  bbee  ccooaatteedd  wwiitthh  bbiittuummiinnoouuss  

pprreesseerrvvaattiivvee  ssoolluuttiioonn,,  tthhrroouugghhoouutt  oonn  tthhee  iinnssiiddee  ssuurrffaaccee  aanndd  oonn  tthhee  ggrroouunndd  ppoorrttiioonn  ooff  tthhee  oouuttssiiddee  ssuurrffaaccee..  

RReemmaaiinnddeerr  ooff  tthhee  oouuttssiiddee  ssuurrffaaccee  sshhaallll  bbee  ggiivveenn  oonnee  ccooaatt  ooff  rreedd  ooxxiiddee  pprriimmeerr  aanndd  ffiinniisshheedd  wwiitthh  ttwwoo  ccooaattss  

ooff  aalluummiinniiuumm  ppaaiinntt..  EEaacchh  ppoollee  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aa  oouuttddoooorr  jjuunnccttiioonn  bbooxx  wwhhiicchh  ccoonnttaaiinnss  tteerrmmiinnaall  

ccoonnnneeccttoorrss  ((  ssiizzee  aanndd  tthhee  nnuummbbeerr  ooff  tteerrmmiinnaallss  sshhaallll  bbee  aass  ppeerr  rreeqquuiirreemmeenntt))  aanndd  66AA  SSPPNN  MMCCBB  ffoorr  llooccaall  

ccoonnttrrooll..  GGII  ccoonndduuiitt  sshhaallll  bbee  eemmbbeeddddeedd  iinn  mmuuffff  ffoorr  iinnccoommiinngg  aanndd  oouuttggooiinngg  ccaabblleess..  FFoouunnddaattiioonn  ffoorr  lliigghhttiinngg  

ppoolleess  wwiillll  bbee  mmaaddee  bbyy  tthhee  eelleeccttrriiccaall  ccoonndduuccttoorr  aanndd  tthhee  ccoosstt  ffoorr  tthhee  ssaammee  iinncclluuddiinngg  ssuuppppllyy  ooff  cceemmeenntt  aanndd  

aallll  tthhee  rreeccoonnnneecctteedd  mmaatteerriiaallss  sshhaallll  bbee  ddeeeemmeedd  ttoo  hhaavvee  bbeeeenn  iinncclluuddeedd  iinn  tthhee  eerreeccttiioonn  ooff  ppoollee..  LLiigghhttiinngg  ppoolleess  

sshhaallll  bbee  nnuummbbeerreedd  sseerriiaallllyy  aass  ppeerr  tthhee  ddiirreeccttiioonn  ooff  EEnnggiinneeeerr--iinn--CChhaarrggee..    

66..  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONNSS  FFOORR  EEAARRTTHHIINNGG  FFOORR  EELLEECCTTIIRRCCAALL  WWOORRKKSS  

GGEENNEERRAALL  

  

All the non-current metal parts of electrical installation shall be earthed properly. All metal conduits 

trunking, switchgear, distribution boards, switch boxes, outlet boxes, and all other parts made of metal 

shall be bonded together and connected by means of specified earthing conductors to an efficient earthing 

system. Earthing work shall conform to Indian Electricity Rules 1956 amended up to date and in the 

regulations of the local Electricity Supply Authority  
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TThhee  ccoonnttrraaccttoorr  sshhaallll  pprroovviiddee  tthhee  ccoommpplleettee  bboonnddiinngg  &&  eeaarrtthhiinngg  ooff  tthhee  nneeuuttrraall  ppooiinntt  ooff  ppoowweerr  ssyysstteemm  &&  nnoonn  

ccuurrrreenntt  ccaarrrryyiinngg  mmeettaall  ppaarrttss  ooff  aallll  eelleeccttrriiccaall  eeqquuiippmmeennttss  &&  aappppaarraattuuss..  

EEaacchh  &&  eevveerryy  ppiieeccee  ooff  eelleeccttrriiccaall  eeqquuiippmmeennttss  &&  aappppaarraattuuss  sshhaallll  bbee  ccoonnnneecctteedd  ttoo  tthhee  mmaaiinn  eeaarrtthh  bbuuss  bbyy  

mmeeaannss  ooff  bbrraanncchh  mmaaiinn  ccoonnnneeccttiioonn  ooff  eeaarrtthh  ccoonnttiinnuuiittyy  ccoonndduuccttoorrss..  

AAllll  eelleeccttrriiccaall  eeqquuiippmmeennttss,,  eexxcceepptt  tthhoossee  ooppeerraattiinngg  aatt  eexxttrraa  llooww  vvoollttaaggeess  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aann  eeaarrtthh  

tteerrmmiinnaall..  

AAllll  ttyyppeess  ooff  eelleeccttrrooddeess  ccoommpprriissiinngg  aann  eeaarrtthh  ssyysstteemm  sshhaallll  bbee  ccoonnnneecctteedd  ttooggeetthheerr  wwiitthh  aa  ccoonnttiinnuuoouuss  rriinngg  ooff  

eeaarrtthh  ccoonndduuccttoorr..  AAfftteerr  iinnssttaallllaattiioonn  tteessttss  sshhaallll  bbee  mmaaddee  ttoo  aasscceerrttaaiinn  tthhaatt  tthhee  eeaarrtthh  rreessiissttaannccee  hheerreeiinnaafftteerr  

ssppeecciiffiieedd  iiss  oobbttaaiinneedd..  IIff  tthhee  rreeqquuiirreedd  rreessiissttaannccee  vvaalluuee  ccaannnnoott  bbee  oobbttaaiinneedd,,  aa  ssuuffffiicciieenntt  nnuummbbeerr    ooff  

aaddddiittiioonnaall  eelleeccttrrooddeess  sshhaallll  bbee  iinnssttaalllleedd  uunnttiill  tthhee  rreessuullttaanntt  rreessiissttaannccee  nnoott  eexxcceeeeddiinngg  tthhee  ssppeecciiffiieedd  vvaalluuee  ccaann  

bbee  oobbttaaiinneedd..  

IInn  aallll  ccaasseess,,  tthhee  eelleeccttrrooddeess  sshhaallll  bbee  ddrriivveenn  ssuucchh  tthhaatt  tthhee  zzoonneess  ooff  eeaarrtthhiinngg  ddoo  nnoott  oovveerrllaapp..  

EEaacchh  eeaarrtthh  eelleeccttrrooddee  sshhaallll  bbee  ccoonnnneecctteedd  ttoo  iittss  aassssoocciiaatteedd  eeaarrtthh  ccoonndduuccttoorr  tthhrroouugghh  aa  lliinnkkeedd  ccoonnnneeccttiioonn..  TThhee  

lliinnkk  sshhaallll  bbee  iinnssttaalllleedd  aass  cclloossee  ttoo  tthhee  eeaarrtthh  eelleeccttrrooddeess  aass  ppoossssiibbllee..  EEaacchh  eeaarrtthh  eelleeccttrrooddeess  sshhaallll  bbee  eenncclloosseedd  

ttooggeetthheerr  wwiitthh  tthhee  lliinnkk  iinn  aa  rreeiinnffoorrcceedd  ccoonnccrreettee  hhaanndd  hhoollee  wwiitthh  ssllaabb  ccoovveerr,,  wwhhiicchh  sshhaallll  bbee  sseett  fflluusshh  wwiitthh  tthhee  

ggrroouunndd..  

AA  ccoonnttiinnuuoouuss  eeaarrtthh  rriinngg  ooff  GGII  ffllaatt  aass  ssppeecciiffiieedd  sshhaallll  bbee  pprroovviiddeedd  iinn  tthhee  eelleeccttrriiccaall  rroooomm  aanndd  ccoonnnneecctteedd  ttoo  

tthhee  eeaarrtthh  eelleeccttrrooddeess..  TThhee  rreessiissttaannccee  bbeettwweeeenn  aannyy  ppooiinntt  oonn  eeaacchh  eeaarrtthhiinngg  ssyysstteemm  aanndd  tthhee  eeaarrtthh  eelleeccttrrooddeess  

sshhaallll  nnoott  eexxcceeeedd  11  oohhmm..  TThhee  oovveerraallll  rreessiissttaannccee  bbeettwweeeenn  tthhee  eeaarrtthhiinngg  iinnssttaallllaattiioonn  aanndd  tthhee  ggeenneerraall  mmaassss  ooff  

eeaarrtthh  sshhaallll  bbee  lleessss  tthhaann  11  oohhmm..  

AAllll  nnoonn--ccuurrrreenntt  ccaarrrryyiinngg  mmeettaall  ppaarrttss  ooff  eelleeccttrriiccaall  iinnssttaallllaattiioonn  sshhaallll  bbee  eeaarrtthheedd  pprrooppeerrllyy..  AAllll  mmeettaall  ccoonndduuiittss,,  

ttrruunnkkiinngg  ccaabblleess,,  sswwiittcchh  ggeeaarrss,,  ddiissttrriibbuuttiioonn  bbooaarrddss,,  lliifftt  ffiittttiinngg  aanndd  aallll  ootthheerr  ppaarrttss  mmaaddee  ooff  mmeettaall  sshhaallll  bbee  

bboouunnddeedd  ttooggeetthheerr  &&  ccoonnnneecctteedd  bbyy  mmeeaannss  ooff  ssppeecciiffiieedd  eeaarrtthhiinngg  ccoonndduuccttoorr  ttoo  aallll  eeffffiicciieenntt  eeaarrtthhiinngg  ssyysstteemm..  

AAllll  eeaarrtthhiinngg  sshhaallll  bbee  iinn  ccoonnffoorrmmiittyy  wwiitthh  IInnddiiaann  EElleeccttrriicciittyy  RRuulleess..  

EEAARRTTHHIINNGG  CCOONNDDUUCCTTOORRSS::  

EEaarrtthhiinngg  ccoonndduuccttoorrss  sshhaallll  bbee  ooff  eelleeccttrroollyyttiicc  ccooppppeerr  //  GGII  &&  sshhaallll  bbee  pprrootteecctteedd  aaggaaiinnsstt  mmeecchhaanniiccaall  iinnjjuurryy  oorr  

ccoorrrroossiioonn..  ZZiinncc  ccooaattiinngg  sshhaallll  bbee  aass  ppeerr  llaatteesstt  IISS  ccooddeess..  

SSIIZZIINNGG  OOFF  EEAARRTTHHIINNGG  CCOONNDDUUCCTTOORRSS::  

TThhee  ccrroossss--sseeccttiioonnaall  aarreeaa  ooff  ccooppppeerr  eeaarrtthhiinngg  ccoonndduuccttoorr  sshhaallll  nnoott  bbee  ssmmaalllleerr  tthhaann  tthhee  llaarrggeesstt  ccuurrrreenntt  

ccaarrrryyiinngg  ccoonndduuccttoorr  ssuubbjjeecctt  ttoo  aann  uuppppeerr  lliimmiitt  ooff  8800  ssqqmmmm..  IIff  tthhee  aarreeaa  ooff  tthhee  llaarrggeesstt  ccuurrrreenntt  ccaarrrryyiinngg  

ccoonndduuccttoorr  oorr  bbuussbbaarrss  eexxcceeeeddss  116600  ssqqmmmm  tthhaann  ttwwoo  oorr  mmoorree  eeaarrtthhiinngg  ccoonndduuccttoorrss  sshhaallll  bbee  uusseedd  iinn  ppaarraalllleell,,  ttoo  

pprroovviiddee  aatt  lleeaasstt  hhaallff  tthhee  ccrroossss  sseeccttiioonnaall  aarreeaa  ooff  tthhee  ccuurrrreenntt  ccaarrrryyiinngg  ccoonndduuccttoorr  oorr  bbuussbbaarrss..  AAllll  ffiixxttuurree  

oouuttlleettss,,  bbooxxeess  &&  jjuunnccttiioonn  bbooxxeess  sshhaallll  bbee  eeaarrtthheedd  wwiitthh  mmuullttii--ssttrraannddeedd  ccooppppeerr  wwiirreess..  
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AAllll  tthhrreeee  pphhaassee  sswwiittcchheess  &&  ddiissttrriibbuuttiioonn  bbooaarrddss  uunnttoo  6600  aammppss,,  rraattiinngg  sshhaallll  bbee  eeaarrtthheedd  wwiitthh  22  nnooss..  ddiissttiinncctt  &&  

iinnddeeppeennddeenntt  33  mmmm  ddiiaa  GGII  wwiirreess..  AAllll  tthhrreeee  pphhaassee  sswwiittcchheess  &&  ddiissttrriibbuuttiioonn  bbooaarrddss  uunnttoo  110000aammppss..  RRaattiinngg  

sshhaallll  bbee  eeaarrtthheedd  wwiitthh  22  nnooss..  ddiissttiinncctt  &&  iinnddeeppeennddeenntt  44  mmmm  ddiiaa  GGII  wwiirreess..  AAllll  220000  aammpp  &&  aabboovvee  sswwiittcchheess  

sshhaallll  bbee  eeaarrtthheedd  wwiitthh  mmiinniimmuumm  ooff  22  nnooss..  sseeppaarraattee  &&  iinnddeeppeennddeenntt  4400  mmmm  XX  66  mmmm  GGII  ssttrriipp..  

EEAARRTTHH    PPIITT  DDEETTAAIILLSS::  

CCooppppeerr//  GGaallvvaanniisseedd  //  ccaasstt  iirroonn  eeaarrtthh  ppllaattee  ooff  6600xx6600xx00..66  ccmm  //  11220000xx11220000xx11..22  ccmmss  iinn  ssiizzee  bbuurriieedd  iinn  

ssppeecciiffiiccaallllyy  pprreeppaarreedd  eeaarrtthh  ppiitt  ooff  11..55  mmeetteerrss  bbeellooww  ggrroouunndd  lleevveell  wwiitthh  4400kkgg  cchhaarrccooaall  &&  ssaalltt  wwiitthh  aalltteerrnnaattee  

llaayyeerrss  ooff  cchhaarrccooaall  &&  ssaalltt  wwiitthh  9900mmmm  ddiiaa  GGII  ppiippee  wwiitthh  ffuunnnneell  wwiitthh  ffuunnnneell  wwiitthh  wwiirree  mmeesshh  ffoorr  wwaatteerriinngg  &&  

bbrriicckk  mmaassoonnrryy  bblloocckk  ccoovveerr,,  hheeaavvyy  dduuttyy  CCII  ccoovveerr  ccoommpplleettee  aass  ppeerr  IISS  33004433  wwiitthh  nneecceessssaarryy  lleennggtthh  ooff  ddoouubbllee  

GGII  eeaarrtthh  wwiirree  ooff  66  SSWWGG  bboolltteedd  wwiitthh  lluugg  ttoo  ppllaattee  wwiitthh  ccaaddmmiiuumm  ppllaatteedd  GGII  nnuutt--bboollttss  &&  ccoovveerreedd  iinn  1122  mmmm  

ddiiaa  GGII  ppiippee  22..55  mmeetteerrss  lloonngg  ccoommpplleettee  ccoonnnneecctteedd  ttoo  nneeaarreesstt  sswwiittcchh  ggeeaarrss  aass  ddiirreecctteedd  &&  dduullyy  tteesstteedd  bbyy  eeaarrtthh  

tteesstteerr..  

PPiippee  eelleeccttrrooddeess  sshhaallll  bbee  ooff  33  MM  lloonngg  4400mmmm  oorr  110000  mmmm  ddiiaa  ccllaassss  BB  GGII  ppiippee..  TThhee  GGII  ppiippeess  sshhaallll  bbee  

pprroovviiddeedd  wwiitthh  hhoolleess  aatt  rreegguullaarr  iinntteerrvvaallss  aass  ppeerr  IISS  33004433..  

 

ARTIFICIAL TREATMENT OF SOIL 
 

If the earth resistance is too high and the multiple electrode earthing does not give adequate low 

resistance to earth, then the soil resistivity immediately surrounding the earth electrodes shall be reduced 

by addition of sodium chloride calcium chloride, sodium carbonates copper sulphate, salt and soft coke or 

charcoal in suitable proportions.  

RREESSIISSTTAANNCCEE  TTOO  EEAARRTTHH  

TThhee  rreessiissttaannccee  ooff  eeaarrtthhiinngg  ssyysstteemm  sshhaallll  nnoott  eexxcceeeedd  55..00  oohhmm..  

77..  TTEECCHHNNIICCAALL  SSPPEECCIIFFIICCAATTIIOONN  FFOORR  TTEELLEEPPHHOONNEE  SSIIZZTTRRIIBBUUTTIIOONN    SSYYSSTTEEMM  

GGEENNEERRAALL  

TThhee  tteelleepphhoonnee  ssyysstteemm  sshhaallll    iinncclluuddee  pprroovviiddiinngg  mmaaiinn//  ssuubb  ddiissttrriibbuuttiioonn  ffrraammeess,,  iinntteerrccoonnnneeccttiinngg  ccaabblliinngg,,  ttaagg  

bblloocckkss  iinnssiiddee  tthhee  bbuuiillddiinnggss,,  iinntteerrccoonnnneeccttiinngg  tteelleepphhoonnee  wwiirreess  bbeettwweeeenn  ttaagg  bblloocckk  aanndd  tteelleepphhoonnee  ssoocckkeett  

oouuttlleettss..  TThhee  tteelleepphhoonnee  ssoocckkeett  oouuttlleett  sshhaallll  bbee  mmoodduullaarr  ttyyppee  oorr  aass  ssppeecciiffiieedd  iinn  tthhee  bbiillll  ooff  qquuaannttiittiieess..  

  

MMAAIINN  TTAAGG  BBLLOOCCKK  

TThhee  mmaaiinn  //  ssuubb  ddiissttrriibbuuttiioonn  ffrraammee  sshhaallll  bbee  eenncclloosseedd  ttyyppee  mmaaddee  oouutt  ooff  CCRRCCAA  sshheeeett  sstteeeell  ooff  ssuuiittaabbllee  

tthhiicckknneessss  ((22  ttoo  33..1155  mmmm))..  TThhiiss  sshhaallll  hhoouussee  nneecceessssaarryy  nnuummbbeerr  ooff  tteerrmmiinnaattiioonnss  wwiitthh  ttaaggss  aass  ssppeecciiffiieedd  wwiitthh  

pprroovviissiioonn  ffoorr  tteerrmmiinnaattiinngg  iinnccoommiinngg  aanndd  oouuttggooiinngg  ccaabblleess..  TThhee  tteerrmmiinnaattiioonnss  aanndd  tthhee  ffrraammee  sshhaallll  bbee  ooff  

ssttaannddaarrdd  mmaakkee..  



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  119900  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

119900  

TThhee  ffrraammee  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  oouuttddoooorr  aapppplliiccaattiioonn  wwiitthh  IIPP5555  pprrootteeccttiioonn..  

TThhiiss  sshhaallll  bbee  mmoouunntteedd  oonn  ssuuiittaabbllee  cciivviill  ffoouunnddaattiioonn  wwiitthh  nneecceessssaarryy  GGII  ppiippee  sslleeeevveess  ffoorr  ttaakkiinngg  iinnccoommiinngg  

aanndd  oouuttggooiinngg  ccaabblleess..  

OOuuttddoooorr  tteerrmmiinnaattiioonn  bblloocckk,,  iiff  rreeqquuiirree  ttoo  bbee  uusseedd,,  sshhaallll  bbee  wwiitthh  wweeaatthheerr  pprrooooff  eenncclloossuurree  wwiitthh  lloocckkiinngg  

ffaacciilliittyy  hhoouusseedd  wwiitthh  nneecceessssaarryy  bbrriicckk  aanndd  RRCCCC  ffoouunnddaattiioonn  aanndd  eexxccaavvaattiioonn  iinn  ssooiill  eettcc..  aass  rreeqquuiirreedd..  

TTEELLEEPPHHOONNEE  CCAABBLLEESS  

AAllll  tteelleepphhoonnee  ccaabblleess  sshhaallll  bbee  PPVVCC  iinnssuullaatteedd,,  ccooppppeerr  ccoonndduuccttoorr  ccoonnffoorrmmiinngg  ttoo  llaatteesstt  IISS  aanndd  IIEECC  ssttaannddaarrddss..  

TTeelleepphhoonnee  ccaabblleess  sshhaallll  bbee  aarrmmoouurreedd//uunn  aarrmmoouurreedd  ttoo  ssuuiitt  tthhee  nnaattuurree  ooff  aapppplliiccaattiioonn  aanndd  iinnddiiccaatteedd  iinn  tthhee  BBiillll  

ooff  qquuaannttiittiieess..  

AAllll  ccaabbllee  sshhaallll  bbee  rruunn  iinn  vveerrttiiccaall  oorr  hhoorriizzoonnttaall  ttrruunnkkiinngg,,  ccoonndduuiittss  oorr  ccaabbllee  ttrraayyss  ssuuiittaabbllee  pprreeppaarreedd  ffoorr  

ddiissttrriibbuuttiioonn  aanndd  sseeppaarraatteedd  ffrroomm  eelleeccttrriiccaall  ccaabblliinngg//  wwiirriinngg  iinn  aann  aapppprroopprriiaattee  mmaannnneerr  ssoo  aass  ttoo  eelliimmiinnaattee  

eelleeccttrroommaaggnneettiicc  iinntteerrffeerreennccee..  AAllll  tteelleepphhoonnee  llooccaattiioonnss  ttoo  bbee  iinn  aaccccoorrddaannccee  wwiitthh  OOwwnneerrss  rreeqquuiirreemmeennttss..  

AAllll  ccaabblleess  sshhaallll  bbee  iiddeennttiiffiieedd  bbyy  ttaaggss  aanndd  sscchheedduullee  iiddeennttiiffyyiinngg  eeaacchh  tteerrmmiinnaattiioonn  ttoo  bbee  iissssuueedd  ttoo  tthhee  cclliieenntt  

uuppoonn  ccoommpplleettiioonn  ooff  tthhee  ccaabblliinngg  iinnssttaallllaattiioonn..  

TTEELLEEPPHHOONNEE  TTEERRMMIINNAALL  BBLLOOCCKKSS  

TTeelleepphhoonnee  tteerrmmiinnaattiioonn  bblloocckk  sshhaallll  bbee  KKrroonnee  mmaakkee  aass  ppeerr  llaatteesstt  ssttaannddaarrddss..  TThhee  tteerrmmiinnaattiioonn  bblloocckk  sshhoouulldd  

hhaavvee  lloooopp  iinn--lloooopp  oouutt  aarrrraannggeemmeennttss  aass  rreeqquuiirreedd..  

88..  IINNSSTTAALLLLAATTIIOONN  

TThhee  iinnssttaallllaattiioonn  sshhaallll  bbee  ccaarrrriieedd  oouutt  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  IInnddiiaann  EElleeccttrriicciittyy  RRuulleess,,  tthhee  CCooddeess  ooff  

pprraaccttiiccee  ooff  tthhee  BBuurreeaauu  ooff  IInnddiiaann  SSttaannddaarrddss  aanndd  ootthheerr  rreelleevvaanntt  rreegguullaattiioonnss..  

MMEEDDIIUUMM  VVOOLLTTAAGGEE  SSWWIITTCCHH  BBOOAARRDDSS  

SSwwiittcchh  BBooaarrddss  sshhaallll  bbee  fflloooorr  mmoouunntteedd  iinn  tthhee  rroooomm  oonn  tthhee  pprree--ffoorrmmeedd  ttrreenncchheess  ccoonnssttrruucctteedd  wwiitthh  ttoopp  //  

bboottttoomm  eennttrryy  ffoorr  ccaabblleess  oorr  ffrreeee  ssttaannddiinngg  oonn  fflloooorr  wwiitthh  ttoopp  eennttrryy  ffoorr  ccaabblleess..  

TThhee  ppoorrttiioonn  ooff  tthhee  ttrreenncchheess  wwhhiicchh  iiss  nnoott  ccoovveerreedd  bbyy  tthhee  sswwiittcchh  bbooaarrdd  sshhaallll  bbee  ccoovveerreedd  wwiitthh  66  mmmm  tthhiicckk  

cchheecckkeerreedd  sstteeeell  ppllaatteess  wwiitthh  ssuuiittaabbllee  rreeiinnffoorrcceemmeenntt  iiff  rreeqquuiirreedd..  

AAllll  uunnuusseedd  ccaabbllee  eennttrriieess  sshhaallll  bbee  cclloosseedd  wwiitthh  ssuuiittaabbllee  bblliinndd  pplluuggss  oorr  ppllaatteess  mmaaddee  ffrroomm  44  mmmm  tthhiicckk  sshheeeett  

sstteeeell  bboolltteedd  ttoo  tthhee  ggllaanndd  ppllaatteess..  

MMCCBB  DDIISSTTRRIIBBUUTTIIOONN  BBOOAARRDD  

MMCCBB  DDiissttrriibbuuttiioonn  BBooaarrdd  sshhaallll  bbee  ffiixxeedd  wwiitthh  bboollttss  aanndd  nnuuttss  ggrroouutteedd  ttoo  tthhee  wwaallll  ccoonncceeaalleedd  iinn  tthhee  

ccuuppbbooaarrddss  //  nniicchheess  pprroovviiddeedd  oorr  fflluusshheedd  //  sseemmii  fflluusshheedd  ddiirreeccttllyy  iinnttoo  tthhee  wwaallll..  
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WWIIRRIINNGG  

PPVVCC  iinnssuullaatteedd  wwiirreess  sshhaallll  bbee  ddrraawwnn  tthhrroouugghh  ccoonncceeaalleedd  PPVVCC  ccoonndduuiittss  //  ooppeenn  mmeettaall  ccoonndduuiittss..  

TThhee  wwiirreess  ooff  aa  cciirrccuuiitt  sshhaallll  nnoott  rruunn  tthhrroouugghh  tthhee  ccoonndduuiittss  sswwiittcchh//  ssoocckkeett  bbooxxeess  ooff  aannootthheerr  cciirrccuuiitt..  AA  

ccoommmmoonn  ddrraaww  bbooxx  wwiitthh  hhyyllaamm  bbaarrrriieerr  sseeppaarraattiinngg  iinnddiivviidduuaall  cciirrccuuiitt  wwiirreess  mmaayy  bbee  aaddoopptteedd  ttoo  mmiinniimmiissee  

tthhee  nnuummbbeerr  ooff  ddrraaww  bbooxxeess..  

WWiirreess  sshhaallll  bbee  tteerrmmiinnaatteedd  aatt  tthhee  sswwiittcchh  bbooxxeess  wwiitthh  ssuuiittaabbllee  ccrriimmppiinngg  ttyyppee  ttiinnnneedd  ccooppppeerr  lluuggss..  

TThhee  wwiirriinngg  sshhaallll  bbee  ccaarrrriieedd  oouutt  bbyy  llooooppiinngg  tthhee  pphhaassee  ccoonndduuccttoorrss  aatt  tthhee  sswwiittcchh  bbooxx  aanndd  tthhee  nneeuuttrraall  

ccoonndduuccttoorrss  aatt  tthhee  lliigghhtt,,  ffaannss  aanndd  ssoocckkeettss..  FFoorr  ccooppiinngg  ooff  wwiirreess  iinn  sswwiittcchh  bbooxxeess,,  sshhrroouuddeedd  ttyyppee  mmuullttiiwwaayy  

1100AA//2200AA  rraatteedd  ccoonnnneeccttoorrss  sshhaallll  bbee  uusseedd..  

CCIIRRCCUUIITT  WWIIRRIINNGG  

TThhee  cciirrccuuiitt  wwiirriinngg  sshhaallll  bbee  ffrroomm  MMCCBB  ddiissttrriibbuuttiioonn  bbooaarrddss  ttoo  ffiirrsstt  sswwiittcchh  bbooxx  aanndd  llooooppiinngg  ttoo  tthhee  

ccoonnsseeccuuttiivvee  sswwiittcchh  bbooxx  iinn  tthhee  cciirrccuuiitt  iinncclluuddiinngg  ccoonndduuiittss  aanndd  aacccceessssoorriieess..  

PPOOIINNTT  WWIIRRIINNGG  

TThhee  ffoolllloowwiinngg  sshhaallll  bbee  ddeeeemmeedd  ttoo  bbee  iinncclluuddeedd  iinn  lliigghhtt  //  CCeeiilliinngg  FFaann  //  EExxhhaauusstt  ffaann  //  CCaallll  bbeellll  //  66AA  ssoocckkeett  

ppooiinnttss::  

aa..  CCoonndduuiitt  &&  CCoonndduuiitt  aacccceessssoorriieess  ((bbeennddss,,  tteeee,,  ddeeeepp  jjuunnccttiioonn  bbooxxeess,,  ffaann  bbooookk  bbooxxeess))  ffrroomm  sswwiittcchh  

bbooxx  ttoo  ppooiinntt..  

  bb..  WWiirriinngg  ooff  ppooiinntt  ffrroomm  sswwiittcchh  ttoo  ppooiinntt..  

cc..  EEaarrtthh  wwrriinngg  ooff  eeaacchh  ppooiinntt  ffrroomm  sswwiittcchh  ttoo  ppooiinntt..  

dd..  FFiixxiinngg  aacccceessssoorriieess  ssuucchh  aass  cclliippss,,  nnaaiillss,,  ssccrreewwss,,  pphhiill  pplluugg,,  rreenntt  pplluugg  eettcc..  aass  rreeqquuiirreedd..  

ee..  MMoodduullaarr  rraannggee  ooff  ppllaattee  ttyyppee  ccoovveerr  ppllaattee,,  ccoonnttrrooll  sswwiittcchh,,  bbooxx  eettcc..  

ff..  JJuunnccttiioonn  bbooxxeess,,  ppuullll  bbooxxeess  eettcc..  

gg..  CCoonnnneeccttoorrss  ffoorr  tteerrmmiinnaattiioonn  ooff  ppooiinntt..  

hh..  CCeeiilliinngg  rroossee  //  AAnngglleess  hhoollddeerr  //  BBaatttteerrnn  hhoollddeerr  ffoorr  lliigghhtt  ppooiinnttss..  

ii..  66AA  ssoocckkeett  oouuttlleett  ffoorr  EExxhhaauusstt  ffaann..  

jj..  66AA  ssoocckkeett  oouuttlleett  aanndd  sswwiittcchh  ffoorr  ssoocckkeett  ppooiinnttss..  
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kk..  CCuuttttiinngg  aanndd  cchhaassiinngg  tthhee  wwaallll  ffoorr  ccoonndduuiitt  &&  bbooxxeess  iinnssttaallllaattiioonn  aanndd  mmaakkiinngg  ggoooodd  tthhee  ssaammee  iinn  

oorriiggiinnaall  ffiinniisshh  aafftteerr  iinnssttaallllaattiioonn  ccoommpplleettee  aass  rreeqquuiirreedd..  

TThhee  ppooiinntt  wwrriittiinngg  sshhaallll  bbee  ccllaassssiiffiieedd  aass  tthhee  ffoolllloowwiinngg::  

aa..  SShhoorrtt  ppooiinntt  --  uunnttoo  33  mmttrrss..  

bb..  MMeeddiiuumm  ppooiinntt  --  uunnttoo  66  mmttrrss..  

cc..  LLoonngg  ppooiinntt  --  uunnttoo  1100  mmttrrss..    

TTEELLEEPPHHOONNEE  WWIIRREE  

TThhee  tteelleepphhoonnee  wwiirree  sshhaallll  bbee  ddrraawwnn  iinn  tthhee  ccoonndduuiittss  pprroovviiddeerr  ffoorr  tthhee  ppuurrppoossee..  IItt  sshhaallll  bbee  tteerrmmiinnaatteedd  wwiitthh  

ssttaannddaarrdd  tteerrmmiinnaattiioonn  aacccceessssoorriieess  aatt  tthhee  eenndd  ooff  ssoocckkeett  ppiinn  aanndd  TTeelleepphhoonnee  jjuunnccttiioonn  bbooxxeess..  

SSWWIITTCCHH  //  SSOOCCKKEETT  BBOOXXEESS  

SSwwiittcchh  //  SSoocckkeett  BBooxxeess  sshhaallll  bbee  ccoonncceeaalleedd  iinn  tthhee  wwaallll  aanndd  tthhee  mmoouunnttiinngg  hheeiigghhtt  ooff  tthhee  bbooxxeess  sshhaallll  bbee  aass  

iinnddiiccaatteedd  iinn  tthhee  ddrraawwiinnggss..  GGeenneerraallllyy  tthhee  lliigghhttiinngg  sswwiittcchh  bbooxx  wwiillll  bbee  ++  11335500  mmmm  ffrroomm  FFLLLL  aanndd  ssoocckkeettss  

wwiillll  bbee  aatt  445500  mmmm  ffrroomm  FFFFLL..  

TThhee  sswwiittcchh  aanndd  ssoocckkeett  ffrroonntt  ppllaatteess  sshhaallll  pprroojjeecctt  bbeeyyoonndd  tthhee  sswwiittcchh  //  ssoocckkeett  bbooxx..  IInn  tthhee  ccaassee  ooff  ccoonncceeaalleedd  

ccoonndduuiitt  wwrriinngg,,  tthhee  jjooiinnttss  bbeettwweeeenn  tthhee  bbooxx  aanndd  tthhee  ssuurrrroouunnddiinngg  ppllaasstteerr  iiss  ccoovveerreedd  bbyy  tthhee  ccoovveerr  ppllaattee..  TThhee  

ccoovveerr  ppllaattee  sshhaallll  bbee  ffiixxeedd  wwiitthh  bbrraassss  ccuupp  wwaasshheerrss  aanndd  ffuullll  tthhrreeaaddeedd  bbrraassss  ssccrreewwss..  

CCEELLIINNGG  FFAANNSS  

CCoonncceeaalleedd  ttyyppee  ffaann  hhooookk  bbooxxeess  sshhaallll  bbee  pprroovviiddeedd  ffoorr  mmoouunnttiinngg  ooff  tthhee  cceeiilliinngg  ffaannss..  

TThhee  ffaann  sshhaallll  bbee  ffiixxeedd  ttoo  tthhee  hhooookk  iinn  ssuucchh  aa  wwaayy  tthhaatt  tthhee  ccaannooppyy  ccoovveerrss  tthhee  ooppeenniinngg  ooff  tthhee  ffaann  hhooookk  bbooxx..  

NNeecceessssaarryy  ddoowwnn  rrooddss  aanndd  ootthheerr  aacccceessssoorriieess  sshhaallll  bbee  iinncclluuddeedd  aass  rreeqquuiirreedd  ffoorr  ccoommpplleettee  ooppeerraattiioonn..  

EEXXHHAAUUSSTT  FFAANNSS  

EExxhhaauusstt  ffaannss  sshhaallll  bbee  mmoouunntteedd  oonn  aann  MMSS  rriinngg  wwhhiicchh  sshhaallll  bbee  110000  mmmm  ttoo  330000  mmmm    bbeellooww  tthhee  cceeiilliinngg  lleevveell..  

TThhee  bbooxxeess  sshhaallll  bbee  ccoovveerreedd  wwiitthh  33  mmmm  tthhiicckk  hhyyllaamm  sshheeeett  ooff  aapppprroovveedd  ccoolloouurr..  IInn  ccaassee  ooff  ccoonncceeaalleedd  fflluusshh  

mmoouunnttiinngg,,  tthhee  hhyyllaamm  sshheeeett  sshhaallll  pprroojjeecctt  66  mmmm  bbeeyyoonndd  tthhee  bbooxx  ssoo  tthhaatt  tthhee  jjooiinntt  bbeettwweeeenn  tthhee  bbooxx  aanndd  tthhee  

ssuurrrroouunnddiinngg  ppllaasstteerr  iiss  ccoovveerreedd  bbyy  tthhee  sshheeeett..  TThhee  hhyyllaamm  sshheeeett  sshhaallll  bbee  ffiixxeedd  ttoo  tthhee  bbooxx  wwiitthh  bbrraassss  ccuupp  

wwaasshheerrss  aanndd  ffuullll  tthhrreeaaddeedd  bbrraassss  ssccrreewwss..  

  

LLUUMMIINNAARREESS  
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TThhee  iinnssttaallllaattiioonn  ooff  lluummiinnaaiirreess  sshhaallll  bbee  aatt  ffiixxeedd  llooccaattiioonnss  iinnddiiccaatteedd  iinn  tthhee  ddrraawwiinnggss  wwiitthh  nneecceessssaarryy  ffiixxiinngg  

aacccceessssoorriieess..  

CCAABBLLEESS  

TThhee  uunnddeerrggrroouunndd  ccaabbllee  sshhaallll  bbee  llaaiidd  iinn  eexxccaavvaatteedd  ttrreenncchheess  oouuttssiiddee  tthhee  bbuuiillddiinngg..  TThhee  ttrreenncchheess  sshhaallll  bbee  

eexxccaavvaatteedd  ttoo  aa  ddeepptthh  ooff  nnoott  lleessss  tthhaann  880000  mmmm  aanndd  tthhee  ccaabblleess  sshhaallll  bbee  llaaiidd  aatt  aa  ddeepptthh  ooff  775500  mmmm..  

TThhee  ccaabblleess  sshhaallll  bbee  llaaiidd  oovveerr  aa  5500  mmmm  tthhiicckk  ssaanndd  ccuusshhiioonn  aatt  bboottttoomm  aanndd  225500  mmmm  oonn  ttoopp  ooff  ccaabbllee  aanndd  sshhaallll  

bbee  wwiitthh  bbrriicckkss  aatt  eeiitthheerr  eennddss  ooff  ttrreenncchh  aanndd  pprrootteecctteedd  aatt  ttoopp  bbyy  ssllaabb  //  bbrriicckkss..  TThhee  ggaapp  bbeettwweeeenn  tthhee  ccaabblleess  

aanndd  tthhee  bbrriicckkss  sshhaallll  bbee  ffiilllleedd  wwiitthh  ssaanndd..  AAbboovvee  tthhee  bbrriicckk,,  ffoorr  115500  mmmm  tthhee  ccaabbllee  ttrreenncchh  sshhaallll  bbee  ffiilllleedd  wwiitthh  

ssaanndd,,  aafftteerr  tthhaatt  ffoorr  440000  mmmm  ((  ii..ee..))  uunnttoo  ffoorrmmeedd  ggrroouunndd  lleevveell  tthhee  ccaabbllee  ttrreenncchh  sshhaallll  bbee  bbaacckk  ffiilllleedd  ssuuiittaabbllyy  

wwiitthh  ssooiill..  

TThhee  ccaabbllee  ttrreenncchh  sshhaallll  hhaavvee  tthhee  wwiiddtthhss  aass  iinnddiiccaatteedd  bbyy  ssuuiittaabbllyy  eexxccaavvaattiinngg  iinn  aallll  ttyyppeess  ooff  ssooiill  ttoo  aattttaaiinn  tthhee  

rreeqquuiirreedd  wwiiddtthh..  

CCaabbllee  mmaarrkkeerrss  sshhaallll  bbee  iinnssttaalllleedd  aatt  eevveerryy  3300  mm  iinntteerrnnaall  aalloonngg  aallll  ssttrraaiigghhtt  lliinneess  aanndd  aatt  bbeennddss..  TThhee  ccaabbllee  

mmaarrkkeerrss  sshhaallll  bbee  ooff  ccaasstt  iirroonn  aanndd  sshhaallll  hhaavvee  aa  cclleeaarr  aanndd  lleeggiibbllee  iinnssccrriippttiioonn  ““LLTT  CCAABBLLEE””..  

WWhheerreevveerr  ccaabblleess  aarree  rreeqquuiirreedd  ttoo  eenntteerr  tthhee  bbuuiillddiinngg  tthhee  ccaabbllee  sshhaallll  bbee  ddrraawwnn  tthhrroouugghh  hhuummee  ppiippee  oorr  GGII  ppiippee..  

SSuuiittaabbllee  ppaacckkiinngg  sshhaallll  bbee  mmaaddee  aatt  bbootthh  eennddss  ooff  tthhee  ppiippeess..  CCaabblleess  iinnssiiddee  bbuuiillddiinngg  sshhaallll  bbee  rruunn  iinn  ccaabbllee  

ttrraayyss..  

WWhheerree  ccaabblleess  aarree  rreeqquuiirreedd  ttoo  ccrroossss  tthhee  rrooaaddss,,  ccaabblleess  aanndd  ppiippeess  ooff  ootthheerr  sseerrvviicceess  tthhee  ccaabbllee  sshhaallll  bbee  ddrraawwnn  

tthhrroouugghh  hhuummee  ppiippee  oorr  GGII  ppiippee..  SSuuiittaabbllee  sseeaalliinngg  sshhaallll  bbee  mmaaddee  aatt  bbootthh  eennddss  ooff  tthhee  ppiippeess..  

VVeerrttiiccaall  rruunnss  ooff  ccaabblleess  aalloonngg  tthhee  wwaallll  sshhaallll  bbee  llaaiidd  tthhrroouugghh  GGII  ppiippee  ooff  ssuuiittaabbllee  ddiiaammeetteerr  uunnttoo  aa  hheeiigghhtt  ooff  

990000  mmmm  aabboovvee  ffiinniisshheedd  fflloooorr  lleevveell..  TThhee  GGII  ppiippee  sshhaallll  bbee  cclliippppeedd  ttoo  tthhee  wwaallll  wwiitthh  GGII  ccllaammppss  aanndd  GGII  

ssccrreewwss..  TThhee  ddiissttaannccee  bbeettwweeeenn  tthhee  ccllaammppss  sshhaallll  nnoott  eexxcceeeedd  440000  mmmm..  

TThhee  ccaabbllee  llaayyiinngg  sshhaallll  bbee  ddoonnee  iinn  ssuucchh  aa  wwaayy  tthhaatt  tthheerree  iiss  nnoo  ddaammaaggee  //  iinnjjuurryy  ttoo  tthhee  ccaabbllee..  AAddeeqquuaattee  ccaarree  

sshhaallll  bbee  ttaakkeenn  wwhhiillee  ppuulllliinngg  ccaabbllee  ffrroomm  ddrruumm  aanndd  wwhhiittee  llaayyiinngg..  

SShhaarrpp  bbeennddss  sshhaallll  bbee  aavvooiiddeedd  iinn  tthhee  rruunnss..  TThhee  bbeennddiinngg  rraaddiiuuss  sshhaallll  nnoott  bbee  lleessss  tthhaann  1122  ttiimmeess  tthhee  ddiiaammeetteerr  

ooff  tthhee  ccaabblleess..  

NNoo  jjooiinnttss  sshhaallll  bbee  ppeerrmmiitttteedd  iinn  tthhee  rruunnss  ooff  tthhee  ccaabblleess  uunnttoo  aa  rruunn  ooff  550000  MMeettrreess..  

WWhheerree  mmoorree  tthhaann  oonnee  ccaabbllee  hhaass  ttoo  bbee  llaaiidd  aalloonngg  tthhee  ssaammee  rroouuttee,,  tthhee  ccaabblleess  sshhaallll  bbee  llaaiidd  hhoorriizzoonnttaallllyy  

ttoouucchhiinngg  eeaacchh  ootthheerr  aanndd  nnoott  oonnee  aabboovvee  tthhee  ootthheerr..  

TThhee  aarrmmoouurr  ooff  tthhee  ccaabblleess  sshhaallll  bbee  eeffffeeccttiivveellyy  eeaarrtthheedd  aatt  tteerrmmiinnaattiioonn  ppooiinntt  tthhrroouugghh  ccaabbllee  ggllaannddss..  

SSuuiittaabbllee  pphhaassee  iiddeennttiiffiieerrss  sshhaallll  bbee  pprroovviiddeedd  aatt  tthhee  tteerrmmiinnaallss..  
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TThhee  ccaabblleess  sshhaallll  bbee  llaaiidd  iinn  ppeerrffoorrmmeedd  ttrreenncchheerrss  wwhheerreevveerr  rreeqquuiirreedd..  TThhee  ppeerrffoorrmmeedd  ttrreenncchh  sshhaallll  bbee  RRCCCC  

ccaassttiinngg  oonn  aallll  tthhee  ssiiddeess..  5500xx5500xx66  mmmm  MMSS  aannggllee  aatt  rreeqquuiirreedd  iinntteerrvvaallss  sshhaallll  bbee  ffiixxeedd  ttoo  tthhee  ccaassttiinngg..  TThhee  

ppeerrffoorrmmeedd  ttrreenncchh  sshhaallll  bbee  ccoovveerreedd  wwiitthh  RRCCCC  ccoovveerr  wwhhiicchh  sshhaallll  bbee  ccaappaabbllee  ooff  ttaakkiinngg  tthhee  hheeaavvyy  vveehhiiccuullaarr  

llooaadd..  TThhee  wwaallll  tthhiicckknneessss  ooff  ppeerrffoorrmmeedd  ttrreenncchh  sshhaallll  bbee  ssuuiittaabbllee  ttoo  ttaakkee  aallll  ttyyppee  ooff  llooaaddss..  

SSTTRREEEETT  LLIIGGHHTT  PPOOLLEESS  

PPoolleess  ffoorr  eexxtteerrnnaall  lliigghhttiinngg  sshhaallll  bbee  iinnssttaalllleedd  aalloonngg  tthhee  rrooaadd  //  ppaatthhwwaayy  eeddggeess  aass  iinnddiiccaatteedd  iinn  tthhee  ddrraawwiinngg  

aanndd  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  cceemmeenntt  ccoonnccrreettee  ffoouunnddaattiioonn  bbeellooww  tthhee  ggrroouunndd  lleevveell  aanndd  aabboovvee  tthhee  ggrroouunndd  

lleevveell..  

TThhee  ccoonnccrreettee  uusseedd  ffoorr  tthhee  ffoouunnddaattiioonn  sshhaallll  bbee  ffiixxeedd  iinn  11::22::44  pprrooppoorrttiioonnss  wwiitthh  ssttoonnee  aaggggrreeggaattee  ooff  2200  mmmm  

nnoommiinnaall  ssiizzee..  CCoonnccrreettiinngg  sshhaallll  bbee  ddoonnee  ssoolliiddllyy  ttoo  aavvooiidd  hhoonneeyy  ccoommbbiinngg  uussiinngg  sshhuutttteerriinngg..  

TThhee  ddeepptthh  aanndd  hheeiigghhtt  ooff  tthhee  ccoonnccrreettee  wwoorrkk  sshhaallll  bbee  aass  ppeerr  rreeqquuiirreemmeenntt  ooff  tthhee  ppoollee  hheeiigghhttss..  

SSTTRREEEETT  LLIIGGHHTT  LLUUMMIINNAAIIRREE  

TThhee  lluummiinnaaiirree  sshhaallll  bbee  iinnssttaalllleedd  aatt  tthhee  llooccaattiioonnss  iinnddiiccaatteedd  oovveerr  tthhee  ppoolleess..  TThhee  llaammppss  sshhaallll  bbee  ffiixxeedd  aafftteerr  

tthhee  lluummiinnaarriieess  aarree  iinnssttaalllleedd..  

LLIISSTT  OOFF  MMAAKKEE  OOFF  CCOOMMPPOONNEENNTTSS  FFOORR  PPAANNEELL  

11..  SSwwiittcchh  FFuussee  UUnniittss        --  LL  &&  TT  

22..  MMCCCCBB            --  LL  &&  TT  

33..  CChhaannggee  OOvveerr  SSwwiittcchheess        --  LL  &&  TT  

44..  UUGG  ccaabblleess          --  UUnniissttaarr  //  CCCCII  

55..  66AA  SSwwiittcchh  //  SSoocckkeett        --  MMKK  

66..  WWiirriinngg  CCaabblleess          --  FFiinnoolleexx  

77..  MMCCBB  DDBB,,  MMCCBB        --  MMDDSS  

88..  CCaappaacciittoorr            --  UUnniivveerrssaall  //  AAssiiaann  

99..  VVoolltt  mmeetteerr  //  AAmmmmeetteerr        --  AAEE  

1100..  VVoollttmmeetteerr  //  AAmmmmeetteerr  SSwwiittcchh      --  AAEE  

  

SSPPEECCIIFFIICCAATTIIOONN  FFOORR  PPAANNEELL((  rreeffeerr  aattttaacchheedd  DDrrggss))  
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SSyysstteemm  ::  

    

TThhee  sswwiittcchh  BBooaarrdd  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  ooppeerraattiioonn  oonn  33  pphhaassee,,  44  wwiirree,,  441155//443333vv,,  5500  ccyycclleess..  

  

SSttaannddaarrddss  ::  

  

TThhee  ddeessiiggnn,,  mmaannuuffaaccttuurriinngg  ooff  tthhee  vvaarriioouuss  eeqquuiippmmeenntt  ccoovveerreedd  bbyy  tthhiiss  ssppeecciiffiiccaattiioonn  sshhaallll  ccoommppllyy  wwiitthh  tthhee  

llaatteesstt  eeddiittiioonn  ooff  tthhee  rreelleevvaanntt  IInnddiiaann  SSttaannddaarrdd  aanndd  IInnddiiaann  EElleeccttrriicciittyy  RRuulleess  aanndd  RReegguullaattiioonn..  

  

CCoonnssttrruuccttiioonnss  ::  

  

TThhee  sswwiittcchh  bbooaarrdd  sshhaallll  bbee  ccuubbiiccllee  ttyyppee  aanndd  ffaabbrriiccaatteedd  oouutt  ooff  1166SSWWGG  CCRRCCAA  sshheeeett  sstteeeell..  TThhee  bbaassee  ffrraammee  

sshhaallll  bbee  mmaaddee  oouutt  ooff  IISSMMCC  110000//7755..  

  

TThhee  BBooaarrdd  sshhaallll  bbee  ttoottaallllyy  eenncclloosseedd  ddeessiiggnn,,  ccoommpplleetteellyy  dduusstt  ttiigghhtt  aanndd  vveerrmmiinn  pprrooooff..  SSoofftt  ccoommpprreessssiibbllee  

ggaasskkeett  sshhaallll  bbee  pprroovviiddeedd  bbeettwweeeenn  aallll  mmeettaall  jjooiinnttss,,  ddoooorrss  aanndd  ccoovveerrss  ttoo  eennssuurree  tthhee  sswwiittcchh  bbooaarrdd  aass  dduusstt  aanndd  

vveerrmmiinn  pprrooooff..  

  

SSeellff  TThhrreeaaddiinngg  ssccrreewwss  sshhaallll  nnoott  bbee  uusseedd  iinn  tthhee  ccoonnssttrruuccttiioonn  ooff  sswwiittcchh  bbooaarrddss..  AAllll  hhaarrddwwaarree  uusseedd  sshhaallll  bbee  

hhoott  ddiipp  ggaallvvaanniizzeedd..  

  

AAllll  ssiimmiillaarr  mmaatteerriiaallss  aanndd  rreemmoovvaall  ppaarrttss  ooff  sswwiittcchh  bbooaarrdd  sshhaallll  bbee  iinntteerrcchhaannggeeaabbllee..  

  

TThhee  sswwiittcchh  bbooaarrdd  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  lliiffttiinngg  lluuggss  ffoorr  eeaassyy  lliiffttiinngg..  

  

SSeeppaarraattee  ccaabbllee  ccoommppaarrttmmeenntt  sshhaallll  bbee  pprroovviiddeedd  ffoorr  iinnccoommiinngg  //oouuttggooiinngg  ccaabbllee..  

  

BBuussbbaarrss  ::  

  

TThhee  bbuussbbaarrss  sshhaallll  bbee  mmaaddee  ooff  hhiigghh  ccoonndduuccttiivviittyy,,  eelleeccttrroo  lliittiicc  ccooppppeerr  aanndd  sshhaallll  bbee  hhoouusseedd  iinn  aa  sseeppaarraattee  

ccoommppaarrttmmeenntt..  

  

TThhee  bbuussbbaarrss  sshhaallll  hhaavvee  ssuuiittaabbllee  aanndd  uunniiffoorrmm  ccrroossss  sseeccttiioonnaall  aarreeaa  tthhrroouugghh  oouutt  tthhee  lleennggtthh  aanndd  ttoo  ccaarrrryy  tthhee  

ssppeecciiffiieedd  rraattee  ooff  ccuurrrreenntt  aanndd  ttoo  wwiitthh  ssttaanndd  tthhee  ffaauulltt  lleevveell..  

  

TThhee  bbuussbbaarrss  sshhaallll  bbee  ffuullllyy  ccoovveerreedd  wwiitthh  hheeaatt  sshhrriinnkkaabbllee  ccoolloouurr  ccooddeedd  PPVVCC  sslleeeevveess..  TThhee  iinntteerr  ccoonnnneeccttiioonnss  

sshhaallll  bbee  sslleeeevveedd  wwiitthh  ccoolloouurr  ccooddeedd  PPVVCC  sslleeeevveess  //  iinnssuullaattiioonn  ttaappeess..  

  

TThhee  bbuussbbaarrss  sshhaallll  bbee  ssuuppppoorrtteedd  oonn  ssuuiittaabbllee,,  dduurraabbllee  aannttii--ccrraacckkiinngg  iinnssuullaattiioonn  ssuuppppoorrtt  aatt  sshhoorrtt  iinntteerrvvaallss  ttoo  

wwiitthh  ssttaanndd  tthhee  ffoorrcceess  dduuee  ttoo  sshhoorrtt  cciirrccuuiitt  iinn  tthhee  ssyysstteemm..  

  

TThhee  mmiinniimmuumm  cclleeaarraannccee  bbeettwweeeenn  pphhaasseess  aanndd  bbooddyy  sshhaallll  bbee  mmaaiinnttaaiinneedd..  

TThhee  bbuussbbaarr  cchhaammbbeerr  sshhaallll  bbee  aaddeeqquuaatteellyy  vveennttiillaatteedd  wwiitthh  wwiirree  mmeesshh  pprrootteeccttiioonn..  

  

EEaarrtthhiinngg  ::  
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AAllll  mmeettaalllliicc  ppaarrttss  ooff  tthhee  sswwiittcchh  bbooaarrdd  ootthheerr  tthhaann  tthhee  ccuurrrreenntt  ccaarrrryyiinngg  ppaarrttss  sshhaallll  bbee  ccoonnnneecctteedd  ttoo  tthhee  eeaarrtthh  

bbuuss  ooff  ssiizzee  2255XX33  mmmm  ccooppppeerr  ffllaatt  oorr  ssuuiittaabbllee  ssiizzee..  

PPaaiinnttiinngg  ::  

  

AAllll  sstteeeell  wwoorrkk  sshhaallll  uunnddeerrggoo  tthhee  rreelleevvaanntt  pprroocceessss  ttoo  oobbttaaiinn  aa  ppeerrffeecctt  ssmmooootthh  ssuurrffaaccee  aanndd  wwhhoollee  sshhaallll  bbee  

ppoowwddeerr  ccooaatteedd  wwiitthh  nneecceessssaarryy  ttrreeaattmmeenntt..  TThhee  ccoolloouurr  sshhaallll  bbee  ssiimmeennss  ggrreeyy..  

  

EELLEECCTTIICCAALL  IINNSSTTAALLLLAATTIIOONN  

EElleeccttrriiccaall  iinnssttaallllaattiioonn  sshhaallll  bbee  aass  ppeerr  IISS  773322--11998899  aanndd  IIEE  rruulleess..  

IInntteerrnnaall  aanndd  eexxtteerrnnaall  wwiirriinngg  iinn  bbuuiillddiinnggss  sshhaallll  bbee  ccaarrrriieedd  oouutt  iinn  ccoonncceeaalleedd  PPVVCC  ccoonndduuiitt  ooff  

mmiinniimmuumm  22mmmm  tthhiicckknneessss..  TThheessee  PPVVCC  ccoonndduuccttss  sshhaallll  bbee  llaaiidd  ccaannttiinngg  ccoonnccrreettee  oorr  bbyy  mmaakkiinngg  

cchhaasseess  iinn  tthhee  bbrriicckk  wwaallll  aanndd  mmaakkiinngg  ggoooodd  tthhee  wwaallll  aafftteerr  ffiixxiinngg  ooff  ccoonndduuccttss  aatt  nnoo  eexxttrraa  ccoosstt..  

WWiirriinngg  ffoorr  ppoowweerr  aanndd  lliigghhtt//  ffaann  ccrrccuuiittss  sshhaallll  bbee  sseeppaarraattee..  EEnnttiirree  wwrriinngg  sshhaallll  bbee  ddoonnee  bbyy  fflleexxiibbllee  

PPVVCC  iinnssuurreedd  ccooppppeerr  ccoonndduuccttoorrss  ooff  ssppeecciiffiieedd  ((iinn  tthhee  jjoobb  sscchheedduullee  ))  ssiizzee..  

PPooiinntt  wwiirriinngg::  

TThhee  ffoolllloowwiinngg  ccoommppoonneennttss  aarree  ddeeeemmeedd  ttoo  bbee  iinncclluuddeedd  iinn  ppaaiinntt  wwiirriinngg..  

  MMeettaall  sswwiittcchh  BBooaarrdd  

  CCoonnttrrooll  sswwiittcchheess  55AA//  1155AA  aass  ssppeecciiffiieedd..  

  PPVVCC  CChhaannnneellss  wwiitthh  ccoovveerr..  

  CCooppppeerr  ccoonndduuccttoorrss  ffoorr  nneeuuttrraall  //  lliivvee  eeaarrtthhiinngg..  

  CCeeiilliinngg  RRoosseess  

  AAllll  aacccceessssoorriieess  rreeqquuiirreedd  ffoorr  tteerrmmiinnaattiioonn..  

TThhee  aabboovvee  ccoommppoonneennttss  sshhaallll  mmeeeett  tthhee  ffoolllloowwiinngg  ssppeecciiffiicc  rreeqquuiirreemmeennttss..  

  SSwwiittcchh  BBooxxeess  

BBooddyy  ::    1166  SSWWGG  CCRRCCAA  sshheeeett..  FFlluusshh  ttyyppee  

SSiizzee    ::      ssuuffffiicciieenntt  ttoo  aaccccoommmmooddaattee  rreeqquuiirreedd  nnoo..  ooff  sswwiittcchheess..  

  CCoonnttrrooll  SSwwiittcchheess  

FFaannss    ::  55  AAmmppss  SSPP  SSwwiittcchh  



HHiinndduussttaann  PPeettrroolleeuumm  

CCoorrppoorraattiioonn  LLttdd..  
CCiivviill  EEnnggiinneeeerriinngg  

SSeeccttiioonn  
SSttaannddaarrdd  SSppeecciiffiiccaattiioonn  

  
TTiittllee  CCiivviill  WWoorrkkss  SSppeecciiffiiccaattiioonn  NNoo..  PPaaggee  119977  ooff  119988  

RRUU//2200//22//1111  RReevviissiioonn  

  

119977  

LLiigghhttss    ::  55  AAmmppss  SSPP  SSwwiittcchh  

PPoowweerr  PPlluugg  ::  1155  AAmmppss  33  ppiinn  PPlluugg  ccoommbbiinneedd  SSSS  ttyyppee..  

EERREECCTTIIOONN  AANNDD  EEAARRTTHHIINNGG::  

TThhee  ccoonndduuiitt  ooff  eeaacchh  cciirrccuuiitt  oorr  sseeccttiioonn  sshhaallll  bbee  ccoommpplleetteedd  bbeeffoorree  ccoonndduuccttoorrss  aarree  ddrraawwnn  iinn..  tthhee  

eennttiirree  ssyysstteemm  ooff  ccoonndduucctt  aafftteerr  eerreeccttiioonn  sshhaallll  bbee  tteesstteedd  ffoorr  mmeecchhaanniiccaall  aanndd  eelleeccttrriiccaall  ccoonnttiinnuuiittyy    

tthhrroouugghhoouutt  aanndd  ppeerrmmaanneennttllyy  ccoonnnneecctteedd  ttoo  tthhee  eeaarrtthhiinngg  ccoonnffoorrmmiinngg  ttoo  tthhee  rreeqquuiirreemmeennttss  bbyy  mmeeaannss  

ooff  ssppeecciiaall  aapppprroovveedd  ttyyppee  ooff  eeaarrtthhiinngg  ccllaammppss  eeffffiicciieennttllyy  ffaasstteenneedd  ttoo  ccoonndduuiitt  ppiippee  iinn  tthhee  

wwoorrkkmmaannlliikkee  mmaannnneerr  ffoorr  aa  ppeerrffeecctt  ccoonnttiinnuuiittyy  bbeettwweeeenn  eeaarrtthh  wwiirree  aanndd  ccoonndduuiitt..  GGaass  oorr  wwaatteerr  ppiippee  

sshhaallll  nnoott  bbee  uusseedd  aass  eeaarrtthh  mmeeddiiuumm..  IIff  ccoonndduuiitt  ppiippeess  aarree  lliiaabbllee  ttoo  mmeecchhaanniiccaall  ddaammaaggee  tthheeyy  sshhaallll  bbee  

aaddeeqquuaatteellyy  pprrootteecctteedd..  IInn  aa  ccoonndduuiitt  ssyysstteemm  tthhee  ppiippee  mmuusstt  bbee  ccoonnttiinnuuoouuss  wwhheenn  ppaassssiinngg  tthhrroouugghh  

wwaallllss  oorr  fflloooorrss..  

AAnn  iinnssuullaatteedd  ccooppppeerr  eeaarrtthhiinngg  wwiirree  ooff  ggrreeeenn  ccoolloouurr  hhaavviinngg  ccrroossss  sseeccttiioonnaall  aarreeaa  ooff  22..55  ssqq..mmmm..  sshhaallll  

bbee  ddrraawwnn  iinn  tthhee  ccoonndduuiitt  ppiippeess  aalloonnggwwiitthh  tthhee  cciirrccuuiitt  wwiirreess  ffoorr  eeaarrtthhiinngg  ooff  lliigghhtt  ffiittttiinnggss  aanndd  ppiinnss  ooff  

ssoocckkeett  oouuttlleettss..  

JJOOIINN  AANNDD  LLOOOOPPIINNGG  PPAACCKK::  

PPhhaassee  oorr  lliivvee  ccoonndduuccttoorrss  sshhaallll  bbee  llooooppeedd  aatt  tthhee  sswwiittcchh  bbooxx  aanndd  nnaattuurraall  ccoonndduuccttoorr  ccaann  bbee  llooooppeedd  

eeiitthheerr  ffrroomm  tthhee  sswwiittcchh  bbooxx  oorr  ffrroomm  tthhee  lliigghhtt  ffaann  oorr  ssoocckkeett  oouuttlleett..  

IInn  bbootthh  ssyysstteemmss  ooff  wwiirriinngg,,  nnoo  bbaarree  oorr  ttwwiisstt  jjooiinnttss  sshhaallll  bbee  mmaaddee  aatt  iinntteerrmmeeddiiaattee  ppooiinnttss  iinn  tthhee  

tthhrroouugghh  rruunn  ooff  ccaabblleess,,  uunnlleessss  tthhee  lleennggtthh  ooff  ffiinnaall  ssuubb--cciirrccuuiitt  ooff  ssuubb--mmaaiinn  iiss  mmoorree  tthhaann  tthhee  lleennggtthh  ooff  

tthhee  ssttaannddaarrdd  ccooiill,,  aass  ggiivveenn  bbyy  tthhee  mmaannuuffaaccttuurree  ooff  tthhee  ccaabbllee..  

WWiirriinngg  TTeerrmmiinnaattiioonn::  

AAllll  tteerrmmiinnaattiioonnss  mmuusstt  bbee  mmeecchhaanniiccaallllyy  aanndd  eelleeccttrriiccaallllyy  ssoouunndd..  TThheerree  sshhoouulldd  bbee  mmaaxxiimmuumm  ssuurrffaaccee  

ccoonnttaacctt  bbeettwweeeenn  tthhee  tteerrmmiinnaall  aanndd  ccoonndduuccttoorr  aanndd  ssuucchh  ccoonnttaaccttss  sshhaallll  bbee  lliigghhtt  ssiinnccee  lloooossee  ccoonnttaacctt  

rreessuullttss  iinn  hhiigghh  rreessiissttaannccee  aanndd  oovveerr  hheeaattiinngg  aatt  tthhee  ppooiinntt..  IInn  ccaassee  ooff  sseeccuurriinngg  aa  rreessiissttaannccee  ccoonndduuccttoorr  

aatt  aa  oorrddiinnaarryy  ssccrreeww  tteerrmmiinnaattiioonn,,  iitt  iiss  pprreeffeerraabbllee  ttoo  lloooopp  tthhee  ccoonndduuccttoorr  iinn  aa  cclloocckkwwiissee  ddiirreeccttiioonn  aass  

ttiigghhtteenniinngg  tthhee  ssccrreeww  tteennddss  ttoo  cclloossee  tthhee  lloooopp  rraatthheerr  tthhaann  ooppeenn  iitt..  AAtt  aa  ppiillllaarr  ttyyppee  tteerrmmiinnaall,,  tthhee  

ssiinnggllee  ccoonndduuccttoorr  sshhaallll  bbee  bbeenntt  bbaacckk  iinnttoo  iittsseellff  aanndd  iiff  ttwwoo  oorr  mmoorree  ccoonndduuccttoorrss  aarree  ttoo  bbee  tteerrmmiinnaatteedd,,  

tthheeyy  sshhaallll  bbee  ttwwiisstteedd  ttooggeetthheerr  bbeeffoorree  iinnsseerrttiinngg  iinnttoo  tteerrmmiinnaallss..  

IIddeennttiiffiiccaattiioonn  ooff  WWiirreess  ::  

TThhee  pphhaassee  ccoonndduuccttoorrss  sshhaallll  bbee  ooff  aannyy  ooff  tthhee  RRYYBB  ccoolloouurrss  aanndd  tthhee  nneeuuttrraall  ccoonndduuccttoorr  sshhaallll  bbee  ooff  

bbllaacckk  ccoolloouurr..  FFuurrtthheerr  tthhee  pphhaassee  ccoonndduuccttoorrss  iinn  oonnee  lliinnee  sshhaallll  bbee  ooff  oonnllyy  oonnee  ccoolloouurr  ii..ee..  eeiitthheerr  rreedd  

bblluuee  oorr  yyeellllooww..  EEaarrtthhiinngg  ccoonndduuccttoorr  sshhaallll  bbee  ggrreeeenn..  

TTeessttiinngg  aanndd  ccoommmmiissssiioonniinngg::  
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AAfftteerr  ccoommpplleettiioonn  ooff  iinnssttaallllaattiioonn,,  tteessttss  bbee  ccaarrrriieedd  oouutt  aanndd  tteesstt  rreessuullttss  sshhaallll  bbee  ttaabbuullaatteedd..  FFoolllloowwiinngg  

aarree  tthhee  tteessttss  ttoo  bbee  ccaarrrriieedd  oouutt  aanndd  tteesstt  cceerrttiiffiiccaatteess  sshhaallll  bbee  hhaannddeedd  oovveerr  ttoo  tthhee  EEnnggiinneeeerr--iinn--CChhaarrggee  

ffoorr  rreeccoorrddss..  

LLiigghhttiinngg  DDiissttrriibbuuttiioonn  BBooaarrddss::  

aa))  IInnssuullaattiioonn  tteesstt  bbeettwweeeenn  pphhaassee,,  aanndd  eeaarrtthh  wwiitthh  550000  VV  mmeeggggaarr..  

bb))  OOppeerraattiioonnaall  TTeesstt    

SSaaffeettyy  EEaarrtthhiinngg::  

aa))  AAllll  eeaarrtthhiinngg  cciirrccuuiittss  sshhaallll  bbee  cchheecckkeedd  ffoorr  ccoonnttiinnuuiittyy..  TThhee  eeaarrtthh  rreessiissttaannccee  ooff  aallll  

iiddeennttiiffiiaabbllee  eelleeccttrriiccaall  eeqquuiippmmeenntt  sshhaallll  bbee  mmeeaassuurreedd  aanndd  rreeccoorrddeedd..  

 

SAFETY EQUIPMENTS 

 

DANGER NOTICES 

Danger notices shall be affixed permanently in a conspicuous position in Hindi or English and the 

local language of the district with sign of skull and bones at everyoverhead lines, transformer, 

electrical equipments motors, etc. 

FIRE BUCKETS 

The fire bucket unit shall consist of our galvanised iron baskets, which shall be with round ottom, 

and of 13 liters capacity. They shall be filled with dry sand. Arrangement shall be made to hang 

them on GI pipe stand comprising of at least 2 vertical and one horizontal members of 50 mm GI 

pipe. The stands shall have hooks and locking chain arrangement. The buckets and stand shall be 

painted with epoxy red paint. 

FIRE EXTINGUISHER 

Co2 type Fire extinguishers of  5 Kg. capacity and Dry Chemical type Fire Extinguishers of 10 

Kg capacity shall be of approved make. Extinguishers shall be fixed on walls/columns with 

necessary clamps made out of 50 mm x 6mm MS flat and coated bolts and nuts grouted in 

wall/column. 

RUBBER MAT 

Corrugated rubber insulating matting shall be provided in front of all power & motor control 

centers, push button station and distribution board in the electrical rooms. The width of matting 

shall be one meter. It shall be as ISI mark. 

INSTRUCTION CHART 

Printed instruction chart both in English and Hindi and duly framed with front glass, prescribing 

treatment to be given to persons having Electric shock, shall be supplied. 
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  List of approved Makes for Civil Works  
  
Sr.  No.  
  

  
Description of item    

Approved Makes / Manufacturers  
1  Cement (OPC/PPC/PSC)  Ultratech/Gujarat Ambuja/Lafarge/Birla/Ramco/  ACC/Chettinad/Coromandal/Zuari/Jaypee/JK Lakshmi/ Prism  
2  Reinforcement steel/Structural steel  TISCO/SAIL/VIZAG STEEL (RINL)/JISCO/JVSL/LLYOD STEEL/ESSAR/Kamdhenu Steel/Jindal Panther/Rathi 
3  Water proofing Compounds/Admixtures  Pidilite/Sika/ Fosroc.  
4  Ceramic floor tile/wall tile  Somany/ Johnson/ Kajaria/ Murudeswar/ NITCO  
5  Polished vitrified ceramic tile  Marbogranite/ Granamite/ Diamontile/ Somany/ NITCO.  
6  Plywood  National/ Kit ply/ Green ply/ Assam Prestige.  
7  Lamination  Decolam/ Formica/ Sun Mica/ Green Lam  
8  Aluminium Door/ Window  Jindal/ Indal/ Hindalco.  
9  Floor spring/ door closer  Everite/ Hardwin/ Dorma /Sandhu 

10  Acrylic emulsion Paints/ Distempers/ Synthetic enamel paint   ICI/ Asian Paint/ Berger/ Nerolac  
11  Cement Paint  Snowcem/ Berger/ Asian Paint/ Nerolac  
12  Glazing/ glass  Modi float/ Saint Gobain/ ASI/ Gujarat Guardian.  
13  Paver block  Designer pavings/ Vibrant Besser/ Aeons/ Hicon/ Malu/ Shan Fly ash/ Sheild/ Approved equivalent  
14  Water closet/ wash basin/ urinal/ flushing cistern/ WC cover  Hindustan Sanitary ware/ Parryware/ Neycer/Cera  
15  CP brass fittings like bib cock, stop cock, pillar cock, bottle trap, waste coupling  Jaquar / Parko/ ESS ESS/ Plumber/ L&K.  
16  PVC pipe  Supreme/ Prince/ Finolex/ Oriplast/ Flow Guard/ Jain Irrigation/Tirupati 
17  GI Pipe/ MS Pipe  Tata/ Zenith/ Gujarat steel (GST)/ Jindal/Surya  
18  Gun metal gate valve/ check valve  Leader/ GG/ South Paint (ISI marked)/ Zoloto  
19  PVC water tank  Sintex/ Reno/ Aquatech/ POLYCON/ UNIPLAST  
20  Glass, mirror  Modi Guard/Saint Gobain/Float Glass/ASI   
21  GI Malleable fittings  Unik/ Zoloto  
22  GM or copper alloy Gate/ peet/ globe/ check valve  Kingston/Leader/Zoloto/GG  
23  HDPE Pipe  Prince/Supreme/Jain Irrigation/Finolex/Kissan  
24  SWR – PVC pipes & fittings  Prince/Premium/Supreme/Finolex/Kissan  



25  Water supply – PVC pipe & fittings  Prince/Supreme/Jain Irrigation/Finolex/Kissan  
26  Flush valves  Jaquar/Parko/Orient/Plumber/ESS ESS  
27  Electronic flush valve for Urinal  Cera/ Parryware/Jaquar  
28  Water Pumps & Pumps sets  Kirloskar/KSB/ Texmaco/Suguna/CRI/GRUNDFOS  
29  Ductile iron Man hole Covers & Frames  Jeyswal NECO/ Kejariwal/ Kiswock  
30  UPVC pipes & fittings  Prince/Supreme/Jain Irrigation/Finolex/ Kissan  
31  CPVC pipe  Prince/Supreme/Jain Irrigation/Finolex/ Kissan/ Flowguard/Astral  
32  Polysulphide sealant  Pidilite/Fosroc/Sika  
33  Gypsum Board System  India Gypsum/ Lafarge  
34  Pre – Laminated particle Board  Novopan/ Greenlam/ Kitlam/ Marino  
35  Flush door shutters  Century/Kitply/Novapan/Green ply/Marino  
36  White Cement/ Wall Putty  Birla White/JK/NCL  
37  PVC doors  Rajshri/Sintex/Plasopan  

 
  List of Approved Makes for Electrical Works  
  
Sr. No.  
  

  
Description of item    

Approved Makes / Manufacturers  
1  MCCB/ ELCB/MCB  L&T/ Siemens/ Havells/ Schneider/ Standard/ Legrand  
2  SFU/ FSU/ HRC/ Fuses/ MCB  L&T / Havells/ Alstom/ Standard/ Schneider  
3  MCB Distribution Boards  MDS/ Havells/ Hager/ MK SENTRY/ Schneider/ Hensel  
4  PVC conduits and accessories  Prince/ Supreme/ Finolex   
5  PVC Insulated copper wire (FRLS)  Finolex/ Havells/ Polycab/ RK Kable   
6  Switch/ Sockets  Anchor Roma/ MK India/ Havells   
7  Angle holder/ batten holder/ ceiling rose  Anchor   
8  TV/ telephone socket  Anchor Roma/ MK India.   
9  Telephone wire/ cable  BSNL Approved makes.   

10  LT cables  CCI/ Universal/ Nitco/ Finolex/ RPG/ Havells/ /Polycab / Grandlay Glowstar/  
11  Light fittings/ ballast/ lamps (CFL/TL)  Philips/ Wipro/ Bajaj/ Crompton/ GE   
12  Ceiling fans (double ball bearing)  Crompton/ Polar/ Khaitan/ Havells / Orient  
13  Exhaust fans  Crompton/ Polar/ Khaitan/ Havells / Orient  
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                      NOTICE INVITING TENDERS 
 
THIS NIT(NOTICE INVITING TENDER) SHALL FORM THE PART OF TENDER DOCUMENT 
 
 
 

TENDER NO.16000075-HD-11120 and 16000076-HD-11120 
 
 

Civil SOR jobs at retail outlets under MEERUT Region in the state of Uttar Pradesh 
 
                
 

Tender Due Date & Time: 26.04.2017@ 14:30 Hours. 
 

Date & Time of Tender Pre Bid Meeting: 13.04.2017 between 1500 to 1700 Hours 
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1.0   INTRODUCTION   

M/s Hindustan Petroleum Corporation Limited (HPCL) intends to carry out civil jobs including  
driveway etc. for development of retail outlets under Meerut Region in the state of Uttar Pradesh. 
Meerut Region consists of 15 districts of Uttar Pradesh namely G.B Nagar, Ghaziabad, Hapur, 
Meerut, Baghpat, Bijnor, Muzaffarnagar, Saharanpur, Shamli, J.P. Nagar, Moradabad, Rampur, 
Pilibhit, Bareilly and  Sambhal. Through this tender, HPCL wishes to receive bids for carrying out 
civil jobs including driveway at retail outlets under Meerut Region in the state of Uttar Pradesh as 
per the Scope of Work, Schedule of Quantities, Drawings, Terms and Conditions of Tender.   
 
Above area has been divided into 3(Three) parts. 2 (two) parts has been covered under tender no. 
16000075-HD-11120 and 1(one) part has been covered under tender no. 16000076-HD-11120. For 
evolution purpose, both these tenders shall be considered together. Bidders are requested to go 
through the complete set of bid qualification and evaluation criteria mentioned in subsequent 
pages.  
  
The tender shall be awarded to successful vendor on part wise basis as mentioned in the Evaluation 
criteria.   

2.0   BRIEF SCOPE OF WORK:   

Scope of the job includes civil construction jobs at retail outlets consisting of installation of service 
station tanks, buildings, WBM & paver driveway, Yard Lighting, Electrification  and other allied 
works as mentioned in the job schedule.   

The total scope of the job is divided into three separate parts as mentioned later.   

The total job shall be treated as a Works Contract.   

Bidders can bid for minimum one part or more parts subject to their meeting the Bid Qualification 
Criteria requirement defined in the tender document.  

3.0 BIDDING TERMS & CONDITIONS  
  
Bidders are invited to quote in “Two Part-Bid Basis” for the above work as per the attached Tender 
Documents. The bids are to be submitted in two parts i.e. “Un-priced” and “Price Bid” as 
electronic digitally signed & sealed bids by the eligible bidders at site https://etender.hpcl.co.in/   
  
The unpriced bid shall consist of the EMD, all declarations, bidder’s qualification criteria – 
Financial & Technical, specifications, technical details, drawings, General and Special Terms & 
conditions, Integrity Pact, Power of Attorney of Signatory etc.,   
  
 
UNPRICED BID   

  
1. Instructions – General   
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2. Bid Qualification & Evaluation Criteria   
3. Special Terms and Conditions   
4. Financial Details pertaining to Annual Turnover (Annexure I)  
5. Works completed details during last 7 Years (Annexure II)  
6. Declaration – Non Blacklisted/Non Banned Party ( Annexure III)  
7. Declaration/Details – MSME ( Annexure IV )  
8. Declaration of Particulars ( Annexure V )  
9. Organisation Data  ( Annexure VI )  
10. Declaration for PAN details (Annexure VII) 
11. Understanding of Tender Terms (Annexure VIII) 
12. General Terms & Conditions  
13. Format for BGs   
14. Integrity Pact   
15. E Mandate   
16. Tech Spec with Drawing and apprd make 

  
PRICE BID   
  
HPCL base rates are enclosed with the tender. Vendor is required to quote their rate in terms of 
percentage (%) above, below or at par of base rates only for individual parts of the tender in the 
Price bid section only. Percentage rates quoted for each part by the Vendor shall be applicable to all 
the items in that part of the tender for which base rates are mentioned. Any taxes & other levies 
extra if any are to be quoted separately in the appropriate place provided in the tender which 
will be applicable for all items in that part and shall remain firm till completion of work. 
Bids shall not be considered if Vendor does not quote their rates in terms of percentage of 
base rates.   
  
Bidder can also view the tender document at HPCL website 
http://www.hindustanpetroleum.com however bidders are not allowed to quote on the basis 
of such downloaded document from website and such offers shall not be considered.   
  
Bid document is not transferable. Fax / e- mail bids shall not be accepted.   
  
Completed  tenders  in  all  respect  should  be  submitted  on-line  at  website  
https://etender.hpcl.co.in/  by the tender due date / time. Unpriced bids shall be opened online 
( as per date / time specified in NIT / tender calendar ) and participating bidders can view / 
witness the same on-line by logging in at the web site  https://etender.hpcl.co.in/ Bidders would 
not be allowed to submit their bid after stipulated tender due date and time. For details, 
please refer to, “Instructions” and the tender document.   
  
HPCL reserves the right to accept or reject any one or all the tenders without assigning any 
reason.   
  
Parties who have been blacklisted / put on holiday list or parties in respect of whom the action 
for blacklisting and holiday listing has been initiated by HPCL/any   Government/ Quasi 
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Government Agencies or PSUs, shall not be considered for award of job. The bidder should 
give a written declaration regarding the same, as per format enclosed with tender document.  
  
A firm which is not a PSU or an associate or a joint venture of a PSU and which has been 
engaged to provide goods or works for a project and any of its affiliates will be disqualified 
from providing consultancy services for the same project. Conversely, a firm which is not a 
PSU or an associate or a joint venture of PSU, hired to provide consultancy services for the 
preparation or implementation of a project, and any of its affiliates, will be disqualified from 
subsequently providing goods or works or services related to the initial assignment for the 
same project.   
  
Consultants or any of their affiliates who are not PSUs or an associate or a joint venture of a 
PSU will not be hired for any assignment, which by its nature, may be in conflict with another 
assignment of the consultants.   
  
The above clauses, however, will not be applicable to a firm engaged in preparation of 
Detailed Feasibility Report (DFR) but will apply to an EPC (Engineering Procurement 
Contractor) or PMC (Project Management Consultant)  
  
If a contractor submits his bid, qualifies and does not get the contract because of his being 
not the lowest, he will be prohibited from working as a subcontractor for the contractor who 
is executing the contract.   
  
In case of any clarifications, tenderers may raise clarifications through the bidding portal.  
   
  
  
  
  
  
  
  
  
                                                                                
  
  
  
  
  
  
  
  
  

INSTRUCTIONS - General 
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1. Tender to be submitted only in on-line at website https://etender.hpcl.co.in/ by the   

tender due date / time as specified in the tender. Late / delayed tenders submitted on line 
after the due date and time, for whatsoever reasons will not be considered. The Server Date 
& Time as appearing on the HPCL website https://etender.hpcl.co.in/ shall only be 
considered for the cut-off date and time for receipt of tenders. Offers sent through post, 
telegram, fax, telex, e-mail, courier will not be considered.   

  
2. The Tenderer should study all the Tender Documents carefully and understand the 

Tender/Contract Conditions, Drawings, Specifications etc., before quoting. If there are any 
doubts, they should get clarification by raising the query thru online system as mentioned 
in Sr no. 6 & 17 but this shall not be a justification for submission of late tender or extension 
of opening date. Tender should be strictly in accordance with Terms & Conditions, 
Drawings, Specifications.    

  
3. HPCL base rates are enclosed with the tender. Vendor is required to quote their rate in 

terms of percentage (%) above, below or at par of base rates only for individual parts of the 
tender in the Price bid section only. Percentage rates quoted for each part by the Vendor 
shall be applicable to all the items in that part of the tender for which base rates are 
mentioned. Any taxes & other levies extra if any are to be quoted separately in the 
appropriate place provided in the tender which will be applicable for all items in that part 
and shall remain firm till completion of work. Bids shall not be considered if Vendor does 
not quote their rates in terms of percentage of base rates.    

  
4. The quoted rates shall be valid for a period of 120 days from the tender due date/extended 

due date for the placement of order. No upward revision of rates will be accepted after 
opening of the tender. If the Tenderer fails to accept the work order, if placed at his 
originally quoted rates, or subsequently negotiated rates, as the case may be, the Earnest 
Money shall be forfeited. Once the quotation is accepted and the Work Order placed on the 
successful tenderer, the rates shall be valid for a period of One Year from date of PO or 
completion of quantities whichever is earlier.   

  
5. This is only a Tender Enquiry and not an order.  

  
6. All communication regarding the tender including queries, if any, and submission of offers 

shall be done online within the e-Procurement system at website 
https://etender.hpcl.co.in/   

  
7. Two Bid System: Bidders are required to submit offer in two parts, namely  

“Unpriced” & “Priced”.   
  

8. Bidders shall be required to arrange all resources, including Digital IDs and Internet 
Connections at their own cost, for participating in online tenders at HPCL e-Procurement 
site https://etender.hpcl.co.in/. The vendor would be required to login at 
https://etender.hpcl.co.in/ (Internet Explorer 7 or above). Registered vendors can log  
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in to the website https://etender.hpcl.co.in by using their vendor code as User Id & 
Bill tracking password as password. New users can get themselves temporarily 
registered by clicking on link “New Users click here for temporary Registration 
“available at the Login screen on site https://etender.hpcl.co.in .On temporary 
registration, User ID and Password will be sent to their e-mail ID submitted during 
the temporary registration. On receipt of this e-mail vendor to Login with this User 
Id and Password on site https://etender.hpcl.co.in. After Login at this site Vendor has 
to upload his Digital Signature, which will be validated by HPCL online. After 
validation of digital signature, Vendor will be able choose the tender he wishes to 
Quote.   
  
Help Desk: In case of any issue in logging into the site or any issue in Uploading Certificate 
/ Bid preparation / Bid submission you may call on this Telephone No: 02241146666. The 
help-desk services shall be available from Monday to Saturday, between 08.00AM to 
08.00PM only, except Public holidays.   
  

9. HPCL shall not be responsible for any delays reasons whatsoever in receiving as well as 
submitting on-line offers, including connectivity issues. HPCL shall not be responsible for 
any postal or other delays in submitting EMD / tender cost wherever applicable.   

  
10. HPCL will not be responsible for the cost incurred in preparation and submission of bids 

including the cost of digital certificate, regardless of the conduct of outcome of the biding 
process.    

  
11. Bidders are requested to quote rates in the on-line price bid only (no separate file is 

to be uploaded for price bid), please do not quote / mention rates anywhere else in the 
tender other than on-line price bid. In case bidder quotes rates at any other place 
(other than the price bid), the rates quoted in on-line price bid shall only be considered 
in evaluation. In case, bidder happens to be lowest basis above evaluation, the lower 
of the two rates (mentioned by bidder at any other place in tender and rates 
mentioned in the price bid) shall be applicable for awarding the job.  

  
12. The bidder shall be fully responsible for the payment of any and all taxes, duties, octroi, 

rates, cess, levies and statutory payments payable under all or any of the statutes etc. as per 
clause 7d of General Terms & Conditions of the tender.   

  
13. Request for extension of tender submission due date, if any, received from bidders 

within 72 hours of tender submission due date / time, shall not be considered. However 
tender extension shall be solely at the discretion of HPCL.   

  
14. BID CLARIFICATIONS/AMENDMENTS BY HPCL: HPCL may issue 

clarifications/amendments in the form of addendum/corrigendum during the bidding period 
and may also issue amendments subsequent to receiving the bids. For the 
addendum/corrigendum issued during the bidding period, bidders shall confirm the 
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inclusion of addendum/corrigendum in their bid. Bidder shall follow the instructions issued 
along with addendum/corrigendum.   
  

15. Bidders shall examine the Bidding Document thoroughly and submit to HPCL any apparent 
conflict, discrepancy or error. HPCL shall issue appropriate clarifications or amendments, 
if required. Any failure by Bidder to comply with the aforesaid shall not excuse the Bidder 
from performing the Services in accordance with the contract if subsequently awarded. 
Online queries can be posted on e-proc site http://etender.hpcl.co.in till the cut off time 
mentioned in the tender calendar.   
  

16. It is proposed to hold a pre-bid meeting at HPCL Zonal Office at Plot No 1, Nehru Enclave, 
Gomti Nagar, Lucknow – 226 010 on 13.04.2017  between 3 PM & 5 PM to clarify queries 
from bidders pertaining to this tender enquiry. The bidder is requested, as far as possible, 
to submit any queries by fax/letter/online query/email to reach owner’s office before the 
pre-bid meeting. It may not be practicable to answer queries received late, but queries and 
responses/ clarification will be posted at e-proc website within three days from the date of 
pre-bid meeting. Any modification in the bid document that may become necessary as a 
result of the pre-bid meeting shall be made by HPCL exclusively through the issue of 
corrigendum/addendum posted at e-proc site/web site.   
  

17. Queries/Clarifications received prior to seven days from the bid due date shall only be 
considered. All clarifications/addenda/corrigenda shall be posted online in the dash board 
of e-proc site. No clarification shall be entertained within seven days from the bid due date.   
  

18. Addenda/Corrigenda,  if any,  shall be made  available at the web site  
www.hindustanpetroleum.com  and uploaded to the site  http://etender.hpcl.co.in . No 
separate press notice shall be given.   
  

19. Non-attendance in the pre-bid meeting will not be a cause for disqualification of the bidder.   
  

20. DEVIATIONS TO TENDER REQUIREMENTS   
  

The bidders are required to submit offers strictly as per the terms and conditions/specifications 
given in the Bidding Document and not to stipulate any deviations. The offer of bidders 
stipulating deviations to any of the following terms/conditions will not be considered for priced 
bid opening. However, HPCL reserves the right to give opportunity to bidder for withdrawal 
of deviation to the following clauses. In case, bidders refuse to withdraw the deviation against 
following clauses, HPCL reserves the right to reject bids without any further correspondence 
with them   

  

a) Security Deposit [Clause No. 4 (b) of GTC] 
b) Defect Liability period (Clause No. 5 h of GTC) 

c) Suspension & Termination (Clause No.5e & 12 of GTC of GTC)    
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d) Liquidated Damages (Clause No. 10 of GTC)   
e) Force Majeure (Clause No. 13 of GTC)   
f) Scope of work & Specifications   Retention Money & PBG (GTC)   
g) Arbitration (Clause No 14 of GTC)   
h) Payment terms (Special Terms and Conditions and Clause No. 14 of GTC) 
i) Integrity Pact   

j) Completion Period longer than specified in bid document   
k) Firm Prices   
l) Price change/ implication by the bidder unilaterally after submission of bid.   

 
21. In case Bidders wish to stipulate any deviation to Bidding Document requirements other 

than those stated above, they shall indicate the same in the Bid form provided at the eproc 
site for this purpose. Bidder shall note that clarification/queries/deviations mentioned 
elsewhere in the offer shall not be given any cognizance. However HPCL reserves their 
right to reject bids containing deviations to any of the Bidding Document stipulations.   
  

22. REBATE   
  
No suo-moto reduction in prices quoted by bidder shall be permitted after opening of the 
bid. If any bidder unilaterally reduces the prices quoted by him in his bid after opening of 
bids, the bid (s) of such bidder(s) will be liable to be rejected. Such reduction shall not be 
considered for comparison of prices but shall be binding on the bidder in case he happens 
to be a successful bidder for award of work.   

  
23. GENERAL   

  
a. The tender should be submitted online at website https://etender.hpcl.co.in only, by 

the due date and time, as specified in the tender. Late / delayed tenders submitted 
on line after the due date and time, for whatsoever reasons will not be considered. 
The Server Date & Time as appearing on the HPCL website 
(https://etender.hpcl.co.in) shall only be considered for the cut-off date and time for 
receipt of tenders. Offers sent through post, telegram, fax, telex, e-mail, courier will 
not be considered.   

  
b. Hindustan Petroleum Corporation Ltd (HPCL) has developed the “Grievance 

Redressal Mechanism" to deal with references / grievances if any that is received 
from parties who participated/ intends to participate in the Corporation Tenders.  
The details of the same are available on our website.   

  
c. HPCL reserves their right to extend purchase/price preference to MSME’s/Public 

Sector Enterprises as admissible under the existing policies of Government of India 
as on the date of opening un-priced bids.   
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24. VERIFICATION BY OWNER   
  

All statements submitted by Bidder regarding experience, manpower availability, 
equipment and machinery availability etc., are subject to verification by the Owner either 
before placement of order or after placement of order. If any data submitted by the Bidder 
at the bid stage is found to be incorrect, the offer is liable to be rejected or the Contract is 
liable to be terminated.   
  

25. UNSOLICITED POST BID MODIFICATION   
  
Bidders are advised to quote strictly as per terms and conditions of the Bidding Document 
and not to stipulate any deviation / exceptions. Once, quoted the bidders shall not make 
any subsequent price changes, whether resulting or arising out of any technical / 
commercial clarifications sought/allowed on any deviations or exceptions mentioned in the 
bid unless discussed and agreed by HPCL in writing.   

   
The tender documents digitally signed and uploaded by the tenderer for the subject tender 
thru e – procurement portal shall be considered as duly signed by the tenderer.  
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BID QUALIFICATION & EVALUATION CRITERIA  
  
Bidders shall meet the Criteria given hereunder in clauses 1 & 2.   
  

1. Financial   
  

Annual Turnover: Bidder shall meet the minimum turnover requirement as follows  
  
Average annual financial turnover, during the last three years ending on 31st March 2016 
should be at least as per Table 1 for bidding for individual parts. For the vendors following 
financial year closing at the end of June or September or December, the last 3 financial years 
ending with June 2016 or September 2016 or December 2016 will be considered.    
   
                                                        Table 1  
  
Sl.No  Part  Annual Turnover (In Rs Lakhs)  
1  Part A (Total Financial Limit – Rs 200 

Lakhs) consisting of districts of G.B 
Nagar, Ghaziabad and Hapur of  
Meerut Region in Uttar Pradesh  

  
36  

2  Part B (Total Financial Limit – Rs 200 
Lakhs) consisting of districts of Meerut, 
Baghpat, Bijnor, Muzaffarnagar, 
Saharanpur, Shamli and J.P Nagar of 
Meerut Region in Uttar Pradesh   

  
36  

3.  Part C (Total Financial Limit – Rs 200  
Lakhs) consisting of districts of 
Moradabad, Rampur, Pilibhit, Bareilly, 
Sambhal of Meerut Region in Uttar 
Pradesh   

  
36  
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2. Technical   
  
Bidder during the last seven years reckoned till 28.02.2017 should have successfully carried out 
and completed similar work(s) meeting any of the criteria as stated in Clause 2.1 to 2.3 of Table 2.   
  

Table 2 (All figures in Rs Lakhs) 
  

Clause 
No  

Details  Bidders 
bidding for  
Part A alone  

Bidders 
bidding for  
Part B alone  

Bidders  
bidding for  
Part C alone  

  
2.1  

One  similar 
completed work 
costing not less 
than  

  
96  

  
96  

  
96  

  
2.2  

Two similar  
completed  
works  each 
costing not less 
than  

  
60  

  
60  

  
60  

  
2.3  

Three  similar 
completed  
works  each 
costing not less 
than  

  
48  

  
48  

  
48  

  
  
 Similar work as referred in 2.1 to 2.3 above includes civil jobs with allied electrical works. 
Work orders with only service station tank installation jobs and only road/asphalting/driveway 
jobs shall not be treated as similar works.   

    

For this purpose, the similar jobs shall be considered as single job during the stated period if the 
job(s) is   

a) Carried out at single location/installation through a single or multiple purchase order   
b) Carried out at multiple locations through a single purchase order.   
c) Carried out at multiple locations through multiple purchase orders but through a single 

bidding process.  
   

3.0 Bidder shall furnish Notarized copies of original Purchase/Work Order from client/owner / 
project consultants of the Owner along with their completion certificate/Certified 
bills/Certified payments. The Purchase/Work Order and completion certificate/Certified 
bills/Certified payments should mention the details of jobs carried out by the applicant so as 
to enable us to identify whether the applicant(s) meets the technical criteria stipulated under 
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Clause 2.1 to 2.3 or not. Bidder shall furnish annual reports containing audited balance sheets 
and profit & loss accounts statement in support of their fulfilling the financial bid 
qualification criteria as specified above. HPCL reserve the right to complete the evaluation 
based on the details furnished with or without seeking any additional information. All 
documents shall be in English language. Bidders shall furnish separate documents to fulfill 
technical qualification criteria for different parts of the tender.  

4.0  Bidders shall clearly spell in the Un-priced Bid the part for which they are quoting. The 
price bids of the bidders who are qualified in above steps and whose offer is techno 
commercially acceptable shall be opened online.   

5.0  JOB DISTRIBUTION   

This tender is for placement of standing order for carrying out civil construction jobs 
including driveway at retail outlets in Meerut Region in the state of Uttar Pradesh.   

Selection of Vendors will be based on lowest offer received on part wise financial limit. 
The total work will be split between two Vendors in the ratio of 60:40 only for all parts. 
The lowest rate accepted by HPCL (with or without rationalization) will be counter offered 
to L2 for matching. If L2 match the L1 rates, the job will be distributed in the ratio of 60:40 
to original L1, L2 respectively.  

The Purchase Order/s shall be placed Part wise on individually lowest bidder for each Part 
as mentioned.  In case more than one party become L–1 against any Part, then the quantity 
of such Part will be equally divided among all such L–1 parties.  

The Purchase Order shall be placed for maximum of two out-off the three parts per Bidder. 
No choice for any part will be accepted after due date of the tender. Pl. refer below clause 
for method of evaluation.   

6.0  METHOD OF EVALUATION: (VERY IMPORTANT)  

Bid for Part A shall be opened first and subsequently the bid for the other parts shall 
be opened. Hence the order of the bid opening from first to last for various parts shall 
be as mentioned below: Part A, Part B & Part C.   

After Financial and Technical evaluation of Part A of the tender is over, PRICE BID of all 
qualified bidders of Part-A shall be opened first online.  

After opening of priced bid for Part A, the bids shall be evaluated and the lowest bidder for 
Part A shall be established. In case of vendor who qualifies (as per bid qualification criteria) 
individually for more than one part and has quoted for respective parts, but does not qualify 
on cumulative basis for respective combination of parts, and the same bidder is lowest one 
for Part A, then the priced bid of such vendor shall not be opened for rest of parts. In case 
the bidder is at rank L2 and does not accept the lowest accepted rates for the said part then 
the bidder shall stand qualified for bid opening in next part. The same is illustrated below 
in the example:   
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After opening of priced bid for Part A, the bids will be evaluated and the lowest bidder (L1 
and L2) for Part A will be established. In case of vendor who qualifies (as per bid 
qualification criteria) individually for Part A & Part B and has quoted for both Part A & 
Part B, but does not qualify on cumulative basis for Parts A&B combined, and the same 
bidder is lowest (L1 or L2) in Part A, then the price bid of such vendor will not be opened 
for Part B, but in case the bidder is at rank L2 in Part A and does not accept the lowest 
accepted rates of Part A then the priced bid of such vendor will be opened for Part B.   

After determining lowest bidder for Part A, PRICE bids of other parts shall be opened one 
after another online as defined in the sequence, after financial and Technical evaluation for 
that respective Part as mentioned in BQC.   

Similarly Price bids of that part will be evaluated and the lowest Bidder for that Part shall 
be established and the same procedure shall be followed as mentioned for rest of the parts.   

Evaluation of bids shall be done on the rates quoted by vendor in priced bid.   

The Purchase Order/s shall be placed in whole or part wise on individually lowest bidder 
for each part.   

The L2 bidders will be required to confirm the acceptance or refusal of lowest accepted 
rates counter offered to them within 3 days of issue of offer via e-mail (through e-mail id 
as provided by the bidders in their information details). If bidders do not confirm the 
acceptance or refusal with in the stipulated time then it will be presumed that bidder has 
refused to accept the counter offer/lowest accepted rates.  

7.0  Parties who are affiliates of one another can decide which Affiliate will make a bid. Only one 
affiliate may submit a bid. Two or more affiliates are not permitted to make separate bids 
directly or indirectly. If 2 or more affiliates submit a bid, then any one or all of them are 
liable for disqualification. However up to 3 affiliates may make a joint bid as a consortium, 
and in which case the conditions applicable to a consortium shall apply to them. “Affiliate” 
of a Party shall mean any company or legal entity which:   

(a) Controls either directly or indirectly a Party, or   
(b) Which is controlled directly or indirectly by a Party; or   
(c) Is directly or indirectly controlled by a company, legal entity or Partnership which directly 

or indirectly controls a Party. “Control” means actual control or ownership of at least a 
50% voting or other controlling interest that gives the power to direct, or cause the direction 
of, the management and material business decisions of the controlled entity.  

   
8.0   Bids may be submitted by:   

a) A single person/ entity (called sole bidder);   
b) A newly formed incorporated joint venture (JV) which has not completed 3 financial years 

from the date of commencement of business;   
c) A consortium (including an unincorporated JV) having a maximum of 3 (three) members;   
d) An Indian arm of a foreign company.   
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9.0     Fulfillment of Eligibility criteria and certain additional conditions in respect of each of the 
above four types of bidders are stated below, respectively:   

a) The sole bidder (including an incorporated JV which has completed 3 financial years after 
date of commencement of business) shall fulfill each eligibility criteria.   

b) In case the bidder is a newly formed and incorporated joint venture and which has not 
completed three financial years from the date of commencement of business, then either 
the said JV shall fulfill each eligibility criteria or any one constituent member/ promoter of 
such a JV shall fulfill each eligibility criteria. If the bid is received with the proposal that 
one constituent member/ promoter fulfills each eligibility criteria, then this 
member/promoter shall be clearly identified and he/it shall assume all obligations under 
the contract and provide such comfort letter/guarantees as may be required by Owner. The 
guarantees shall cover inter alia the commitment of the member/ promoter to complete the 
entire work in all respects and in a timely fashion, being bound by all the obligations under 
the contract, an undertaking to provide all necessary technical and financial support to the 
JV to ensure completion of the contract when awarded, an undertaking not to withdraw 
from the JV till completion of the work, etc.   

c) In case the bidder(s) is/are a consortium (including an unincorporated JV), then the 
following conditions shall apply:   

1) Each member in a consortium may only be a legal entity and not an individual person;   

2) The Bid shall specifically identify and describe each member of the consortium;   

3) The consortium member descriptions shall indicate what type of legal entity the member 
is and its jurisdiction of incorporation (or of establishment as a legal entity other than as 
a corporation) and provide evidence by a copy of the articles of incorporation (or 
equivalent documents);   

4) One participant member of the consortium shall be identified as the “Prime member” and 
contracting entity for the consortium  

5) This prime member shall be solely responsible for all aspects of the Bid/ Proposal 
including the execution of all tasks and performance of all consortium obligations;   

6) The prime member shall fulfil each eligibility criteria;   

7) A commitment shall be given from each of the consortium members in the form of a letter 
signed by a duly authorized officer clearly identifying the role of the member in the Bid 
and the member’s commitment to perform all relevant tasks and obligations in support of 
the Prime/lead member of the Consortium and a commitment not to withdraw from the 
consortium;   
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8) No change shall be permitted in the number, nature or share holding pattern of the 
Consortium members after pre-qualification, without the prior written permission of the 
Owner.   

9) No change in project plans, timetables or pricing will be permitted as a consequence of 
any withdrawal or failure to perform by a consortium member;   

10) No consortium member shall hold less than 25% stake in a consortium;   

11) Entities which are affiliates of one another are allowed to bid either as a sole bidder or as 
a consortium only;   

12) Any person or entity can bid either singly or as a member of only one consortium.  

d) In case the bidder is an Indian arm (subsidiary, authorized agent, branch office or affiliate) 
of a foreign bidder, then the foreign bidder shall have to fulfil each eligibility criteria. If 
such foreign company desires that the contract be entered into with the Indian arm, then a 
proper back to back continuing (parent company) guarantee shall be provided by the 
foreign company clearly stating that in case of any failure of any supply or performance of 
the equipment, Machinery, material or Plant or completion of the work in all respects and 
as per the warranties/ guarantees that may have been given, then the foreign company shall 
assume all obligations under the contract. Towards this purpose, it shall provide such 
comfort letter/guarantees as may be required by Owner. The guarantees shall cover inter 
alia the commitment of the foreign company to complete the entire work in all respects and 
in a timely fashion, being bound by all the obligations under the contract, an undertaking 
to provide all necessary technical and financial support to the Indian arm or to render the 
same themselves so as to ensure completion of the contract when awarded, an undertaking 
not to withdraw from the contract till completion of the work, etc.   
 

10.0  INSTRUCTIONS TO BIDDERS – EARNEST MONEY DEPOSIT:   

10.1  Earnest Money Deposit (EMD): The EMD shall be either in the form of CTS 2010 compliant 
demand drafts (from any scheduled bank only) favoring Hindustan Petroleum Corporation 
Limited, payable at Lucknow, or non-revocable Bank Guarantees in favor of  
Hindustan Petroleum Corporation Limited, from any Scheduled Bank (other than a 
CoOperative Bank)  in the proforma enclosed. Earnest Money Deposit ( Original 
Instrument : DD / Pay Order / Bankers Cheque or Bank Guarantee ) kept in  a separate 
sealed envelope ( super scribed with tender number , job & due date ) should be deposited 
on or before tender due date & time in the tender box provided at Hindustan Petroleum 
Corporation Limited , North Central Zone ,  Plot No 1, Nehru Enclave, Gomti Nagar, 
Lucknow – 226 010. In case the EMD ( Original instrument ) is not deposited in the tender 
box ( as mentioned above ) by tender due date & time , the offer of  bidder shall be rejected.  

10.2.  Bidders intending to quote for any Part or a combination of Parts shall necessarily have to 
submit Part-wise EMD for the Part(s) for which they have submitted their offer. The 
quantum of EMD required to be submitted for various Parts is provided below. Offers with 
EMD not conforming to above shall be rejected.   
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10.3  Quantum of EMD to be submitted is as under:   
 

  
Part No.  

  
EMD AMOUNT  

Part A Only  Rs 2,40,000/-  
Part B Only  Rs 2,40,000/-  
Part C Only  Rs 2,40,000/-  

  

10.4 Bidders desirous of submitting EMD in form of Bank Guarantee shall fill in the proforma 
complete in all respects in Non-Judicial Stamp Paper of appropriate denomination and 
having authorized seal and signatory of the issuing bank.   

10.5  Public Sector Enterprises and MSE’s registered with District Industries Centre or Khadi and 
Village Industries Commission or Khadi and Village Industries Board or Coir Board or 
National Small Scale Industries or Directorate of Handicrafts and Handloom or any other 
body specified by Ministry of MSME are exempted from payment of Earnest Money 
Deposit. MSE’s shall upload a photocopy of their registration certificate duly 
notarized under EMD portion of the e-tender to make their offer eligible for 
consideration. Failure to do so shall result in the rejection of the bid on grounds of 
non-submission of EMD. The Registration Certificate should remain valid during the  
period of contract that may be entered into with such successful bidder. Such bidders shall 
ensure validity of the Registration Certificate for the purpose. The registration certificate 
shall clearly mention the item for which offer is submitted. Registration certificate not 
conforming to above shall not be considered for EMD exemption.   

10.6  PROCESS OF SUBMITTING EMDs:   

10.6.1   EMDs shall be put in an envelope super scribed "EMDs for Tender No 16000075-HD-
11120   Part No ______"   

10.6.2   EMD Proforma as prescribed in this tender document to be printed completed, and along 
with separate DDs/BGs for each lot, put in the EMD envelope and sealed. (PLEASE 
MENTION VENDOR's NAME, ADDRESS, TENDER NO. & PART NO ON THE 
REVERSE SIDE OF DEMAND DRAFT, AND AT DESIGNATED PLACE IN BANK 
GUARANTEE)   

10.6.3 In case EMD is submitted in form of Bank Guarantee, it should be made on non 
judicial stamp paper of appropriate value (denomination) and should be valid up to  
30th September ,2017.   
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The scanned copy of the draft(s) or Bank Guarantee(s) may be uploaded in the unpriced 
bid online. However, notwithstanding uploading scanned copy, the original Draft(s)/Bank 
Guarantee(s) shall reach the TENDER BOX kept at the above mentioned address by 
stipulated due date and time.   

10.7  EMD of unsuccessful bidders will be refunded after finalisation of the contract.   

10.8  EMD of successful parties will be refunded after submission of SECURITY DEPOSIT of 
1% of P.O. Value as per clause 4b of GTC. The Security Deposit shall be submitted at 
Meerut Regional Office at Meerut.   

10.9  EMD may be forfeited for:   

i. If a bidder withdraws its bid during the validity period of the bid.   

ii. If the successful bidder fails within the specified period to furnish the requisite Security 
Deposit.  

   
11.0   PURCHASE ORDER (PO)   
  

  Purchase Order shall be prepared for award of works. Successful bidder shall be intimated 
regarding award of works through Fax/Letter of Intent. Until the final PO is prepared and 
executed, this Bidding Document together with the annexed documents, modification, 
deletions agreed upon by the HPCL and Bidder’s acceptance thereof shall constitute a 
binding contract between the successful bidder and the HPCL based on terms contained in 
the aforesaid documents and the finally submitted and accepted prices.   

    
 The Purchase Order shall consist of the following:   
a) Original Bidding Document along with its enclosures issued.   
b) Addendum/Corrigendum to Bidding Document issued, if any.   
c) Fax/Letter of Intent.   
d) The detailed Letter of Award/Acceptance along with Statement of Agreed Variations (if 

any) and enclosures attached therewith.   
 The statement of agreed variations shall be prepared based on the finally retained deviations, if any, 
by the Bidder and accepted by HPCL. All other correspondences between HPCL and the Bidder prior 
to issue of Fax/Letter of Intent shall be treated as Null & Void. Any deviations or stipulations made 
and accepted by HPCL after award of the job shall be treated as amendments to the contract document 
as above.   
   
12 OWNER’S RIGHT TO ACCEPT ANY BID AND TO REJECT ANY OR ALL BIDS  
 12.1 Owner reserves the right to accept or reject any bid, and to annul the bidding process and reject 

all bids, at any time prior to award of contract, without thereby incurring any liability to the 
affected Bidder or Bidders or; any obligations to inform the affected Bidder or Bidders of the 
ground for the Owner’s action.   

12.2 The submission of any bid connected with these documents and specifications shall 
constitute an agreement that the Bidder shall have no cause for action or claim, against the 
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Owner for rejection of his bid. The Owner shall always be at liberty to reject or accept any 
bid or bids at his sole discretion and any such action will not be called into question and the 
Bidder shall have no claim in that regard against the Owner.   

  

SPECIAL TERMS & CONDITIONS  
  

1.0 Validity of PO   
  
The Purchase Order placed on the successful bidder shall be valid for a period of one year from 
date of placement of PO or completion of quantities whichever is earlier. Sites will be handed over 
within the validity period. The rates shall remain firm till completion of job. No escalation/de-
escalation shall be permitted for this period for any reason whatsoever.  
  
2.0 Completion Period :  
  
Sites will be advised by HPCL Meerut Regional Office during the validity period of the purchase 
order by issuance of Call Up purchase order. More than one site may be handed over 
simultaneously. The completion period shall be as mentioned below. It may be noted that “Time 
is the essence of the contract”.  
  
Up to Rs 10 Lakhs excluding Sales building  One Month from date of Call up PO  
Up to Rs 10 Lakhs including Sales building  Two Months from date of Call up PO  
Beyond Rs 10 lakhs and up to Rs 30 Lakhs 
excluding Sales Building  

Two Months from date of Call up PO  

Beyond Rs 10 Lakhs and up to Rs 30 Lakhs 
including Sales Building  

Two and a Half Months from date of 
Call up PO  

Beyond Rs 30 lakhs and up to Rs 70 Lakhs  Three Months from date of Call up PO  
Beyond Rs 70 Lakhs  Four Months from date of Call up PO  
  
On receipt  of  call-up , the  party   to  make  joint visit  to the retail outlet along with  HPCL 
representative  to  finalize the  construction parameters and any other information which the 
contractor  requires.   
 
 Callup size :  Rs. 8 lakhs would be the minimum call-up size put together at one site or minimum of 
Rs. 20 lakhs in a workplace radius of 15 KMs with more than 2 to 3 sites or as mutually agreed upon 
during execution apart from these 2 sizes.  
 
 
3.0 Payment Terms :  
  
Payment shall be made by CPC, North Central Zone within 15 days for all partial & final bills 
from the date of receipt of receipt of material/services at site or receipt of bills at CPC, whichever 
is later as per following terms & conditions: 
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Using the BTS portal vendor shall create BTS entry before submission of bills to HPCL with the 
following details. 
 
a. Vendor code (defaulted based on the user ID) b. PO reference (number‐ Type –Doc co).Vendor 
need to select only call-up no. as standing Order (OS) number will not be available. c. Zone code‐ 
name (through drop box) d. Invoice number and date e. Invoice amount f. Number of attachments. 
Attachments to be serially numbered 
Vendor is required to send the Original invoice (for buyer) duly signed along with transmittal sheet 
(generated in HPCL BTS) and supporting documents to CPC, HPCL, North Central Zone at below 
mentioned address:- 
 

Plot No. 1, Nehru Enclave, Gomtinagar, PIN 226010 UP, Lucknow 
 

Copy of the invoice mentioning the BTS number along with supporting documents to be sent to 
the respective regional offices to enable them to process the eMRR to enable CPC to make the 
payment. 
Vendor will have to quote BTS number in all correspondence with HPCL regarding payments. 
 
10 % shall be  retained  as  retention  money  from each running bill and will be  refunded  without 
interest  after one year  subject to our defect liability  period clause mentioned   in  general terms  
and  conditions.  Composite PBG as per HPCL format for 10% of PO value towards Performance 
Bank Guarantee inclusive of Security Deposit shall be accepted (in lieu of deduction of retention 
money of 10% from each bill); such composite PBG shall be valid up to a period of 3 months 
beyond the expiry of defect liability period.   
 
  
E-Payment: Please note that payments against the PO finalised through this tender will be effected 
through e-payment only. In case the order is finalised on you and the mandate for processing e-
payment has not been submitted by you, then the payment will not be effected till the submission 
of e - mandate by you and updation of necessary records at our end. Any consequent delays in 
payments will be to your account and HPCL shall not be responsible for the same. 
  
4.0 : Security Deposit :  
  
Security Deposit of 1% of P.O. Value as per relevant clause of General Terms and Conditions 
(GTC) is to be submitted by successful bidder at Meerut Regional Office as per relevant clause of 
GTC or as advised by HPCL, within 7 days from the date of LOI or purchase order whichever is 
earlier. Non Submission of security deposit will lead to forfity of EMD and cancellation of order.  
  
5.0 : Liquidated Damages :  
  
In case of delay in completing the work beyond the period of contract the contractor shall be liable 
to pay liquidated damages @ 0.5% of total job value for each site for every week or part thereof 
subject to maximum of 5% of each work order value. The liquidated damages shall be recovered 
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by the owner out of the amount payable to the contractor or from the guarantees or deposits 
furnished by the contractor or the retention money from the bills of the contractor. Should the 
amount of the liquidated damages is not recoverable in any manner in part or in full, the same shall 
be payable by the contractor on demand by HPCL with 18% p.a. Interest till the date of payment. 
It may also be noted that applicable service tax will also be levied on the liquidated damages 
deducted.   
  
6.0 : Prices :  
  
Rates mentioned in the tender are delivered rates  at  site inclusive of  all taxes,` , 
transportation , insurance  ,  installation  etc. all  complete. OCTROI , if any , shall  be  
reimbursed  extra  on  submission  of   original  documents . Basic rates & %  rate  quoted 
by the party  shall remain firm  until validity of the Purchase Order  and  till completion of  
work  in  all  respects . No escalation of rates will be given under any circumstances, unless 
specifically mentioned in the tender document.  
  
7.0 Other Terms & Conditions:  
  
Contractor to work for extended hours during night, if necessary, in order to complete the 
job in time. All necessary lighting arrangements shall be made by the contractor only. In case 
the site is a running outlet, Contractor has to schedule his work in such a way that the 
operation of the outlet is not hampered. No hot work will be permitted at site unless 
permission is granted by HPCL Engineer in charge in writing.  
  
In case specifications/make of any item or work is not mentioned in these tender documents, 
then contractor will be required to take prior approval of the specifications/make for that 
particular item/work from HPCL engineer in charge before carrying out the jobs.  
  
All electrical jobs should be carried out through a licensed electrician only, having a valid 
electrical licence issued by state electricity board or equivalent central/state authorities like 
Electrical Inspectorate and approved by HPCL designated officer in writing.  
  
Vendors are required to follow all safety measures during execution to job including wearing 
of safety helmets, safety belts etc to prevent any mishaps at the work site.  
  
The contractor has to submit before procurement, details/make of all the materials which 
are proposed to be used & take HPCL approval. Any delay in obtaining this approval will  
be on contractor’s account and no extension of time on this account will be considered.  
  
The quantities under the order/s finalised through this tender to   be used for Retail Outlets 
within Meerut Regional Office only.  
  
Vendor to quote all taxes and duties separately for each line of tender. In case vendor does 
not quote taxes and duties separately in tender, it shall be construed that the rates offered by 
vendor are inclusive of all taxes and duties.  
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It may be noted that Road/Entry permits will not be issued by HPCL to Vendors for carrying 
out the job.  
  
HPCL & HPCL authorised Third Party Inspection Agency will have full power and 
authority to inspect the works at any time wherever in progress, either on the site or at the 
Contractor’s premises/ workshop of any person, firm or corporation where work in 
connection with the contract may be in hand or where the materials are being or are to be 
supplied, and the Contractor shall provide his full assistance to carry out such inspection. 
The Contractor shall, at all times during the usual working hours and at all other times at 
which reasonable notice of the intention of the HPCL’s Engineer-in-Charge / Site-inCharge 
or representative of HPCL’s authorised Third Party Inspection Agency   to visit the works 
shall have been given to the Contractor, either himself be present to receive orders and 
instructions, or have a responsible agent, duly accredited in writing, present for the purpose. 
Orders given to the Contractor’s agent shall be considered to have the same force as if they 
had been given to the Contractor himself.   
  
Since the work may be required to be carried out in running retail outlets also, the work is likely 
to be hampered / delayed due to operational reasons. No claims on account of the above and any 
other reason whatsoever shall be entertained by the Corporation and work shall be completed by 
the contractor within the stipulated period considering the above conditions also the Corporation 
shall not pay any compensation whatsoever for idling of labour / equipment.  

Acceptance of the facility / facilities by the Corporation does not constitute final completion of the 
contract. The contract shall be deemed to be executed in full and final measurement certified only 
when the contractor has fully discharged all his obligations in terms of all the contract documents 
and submitted all the required documents.  

Facilities dismantled / damaged while executing the works shall be restored to its original condition 
without any extra cost the corporation.  

The project is subject to inspection by various audit / vigilance agencies of Government of India / 
Hindustan Petroleum Corporation Ltd., if any inspection of works is carried by such agencies, 
contractor shall extend his full cooperation to these agencies in examining records, works etc.  On 
inspection by such agencies, if it is pointed out that contractor has not carried out work according 
to guidelines laid down in the tender document and also if any recoveries against some items are 
pointed out therein, the same shall be recovered form contractor’s R / A bills / final bill. The items 
under dispute shall not be paid in full till inspection agency gives their No objection report.  

HPCL will not guarantee the quantum of job mentioned in the tender enquiry for execution and therefore 
all vendors shall have no claim whatsoever on the quantum of job to be executed.  
  

8.0 ACCEPTANCE OF THE OFFER BY THE CORPORATION:  
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Incomplete or conditional submissions and those with deviations/subjective or counter 
conditions/quantity restrictions or those not accompanied by the requisite documents shall be 
rejected and no further correspondence/enquiries on this issue by the tenderer shall be entertained.  
  
The tenders received without valid and requisite EMD and duly signed Integrity Pact will be 
summarily rejected.  
  
Any terms and conditions attached/printed overleaf of the Tenderer’s offer will not be binding on 
HPCL.  
  
Bids of tenderers whose performance is not satisfactory against the purchase orders placed 
by HPCL/Other Companies are liable for rejection. Decision of HPCL shall be final and 
binding in this regard.  
  
The Corporation is not bound to accept the lowest offer and reserve the right to reject any and / or 
every tender without assigning any reason whatsoever and / or place order on one or more tenderers 
in the manner considered appropriate by the Corporation. Corporation also reserves the right to 
reject any Un-workable offer.  Purchase / price preference as applicable would be given to Central 
Public Sector Enterprises/NSIC registered vendor as per directives of Government of India, in 
vogue from time to time. Tenderers may have to attend the concerned office of the Corporation for 
negotiations / clarifications if required at their own cost, in respect of their quotations without any 
commitment from the Corporation.  
  
  
  
 
  
9.0 Loading Factor For Deviations:  

  
Following method will be followed for evaluation of Lowest Bidder (L1) for deviations raised by 
any Bidder against delivery period & payment terms, provided these deviations are not withdrawn 
during Technical Evaluation stage:  
  
Deviation against Delivery Period : In case any bidder does not accept tender delivery period and 
mentions delivery period which is more than the stipulated delivery period and if the same is being 
accepted by HPCL , for evaluation purpose only, the bidder’s rate shall be loaded as per delayed / 
LD clause mentioned in the tender.   

  
Payment Terms: If bidders raise deviation against payment terms, interest for early payment i.e.  
PLR + 1 %    will be loaded against the quoted rate to arrive at lowest bidder. PLR at the prevailing 
rate at the time of evaluation will be considered.  
  
10.0  Service Tax  
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Job against this tender is in the nature of original works for service tax purpose. Accordingly, 
Service value Portion for this works contract will be considered at 40 % of the total amount 
of the works contract. Service tax liability will be discharged as under.  
  
Service tax provisions in general and applicable for this tender.  
  
i) For Individual / HUF / Partnership Firm / Association of Persons Bidder:  

  
a) The service tax liability will be discharged by Bidder and buyer (i.e. HPCL) in the ratio of 

50 %-50 % as per provision of service tax.   
b) Bidder should quote applicable Bidder’s portion of service tax rate separately under 

“Tax element details” in price bid. The current applicable rate of service tax for this tender 
will be 3.0 % for bidder. Buyer's (HPCL) service tax liability will also be 3.0 % (i.e. 50% 
of 40 % of 15 %). Hence, for this tender bidder should quote his service tax portion of 3.0 
%.   
  
Service tax of 3.0% of bidder and 3.0 % of buyer will be considered for evaluation purpose 
i.e. total service tax rate applicable on this tender is 6.0%. However, in case bidder quotes 
less than applicable rate (currently 3.0%), the quoted rate will be taken for evaluation and 
it will be assumed that bidder has included balance bidder’s portion of service tax in base 
rate.  
  

c) If the bidder quotes‘0 (Zero)’for service tax under “Tax element details” column, it would 
be considered that rate quoted is inclusive of bidder’s portion of service tax liability.  

 
 
  
ii) For Corporate Bodies (Private / Public Limited etc.):  

  
a) In case of Corporate Bodies, full Service Tax liability will be on Bidder. The current full 

service tax rate for this tender is 6.0% (i.e. 40% of 15.0 %), which will be taken for 
evaluation purpose. However, in case bidder quotes less than applicable rate, the quoted 
rate will be taken for evaluation and it will be assumed that bidder has included its balance 
portion of service tax in base rate.  

b) If Bidder quotes the rate, ‘0 (zero)’for service tax under “Tax element details”, it would 
be considered that the bidder has included the total Service Tax liability in base rate.  

  
IMPORTANT NOTE:  
  
Vendor should indicate service tax separately in the invoice at applicable rates as per provisions. 
In case of vendors other than corporate entity, HPCL’s service tax portion also should be shown 
separately along with vendors’ portion. However, the HPCL’s service tax portion will not be added 
in invoice amount.   
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11.0  Miscellaneous   

  
The Special Terms & Conditions and the Technical Specification of the tender shall always 
supersede the General Terms & Conditions of the tender for the related terms/clauses.  

  
This Tender is not transferable. All enclosed tender documents along with the Annexures / 
Attachments will form part of the tender.   
  
All signatures in tender document shall be dated as well as all the pages of all sections of the tender 
documents shall be stamped and signed by the Tenderer or by a person holding Power of Attorney 
authorising him to sign on behalf of the tenderer before submission of  tender.  
  
The prices quoted by the Tenderer shall be firm during the validity period of the bid and Tenderer 
agrees to keep the bid alive and valid during the said period. In case the tenderer revokes or cancels 
the tender or varies any of terms of the tender without the Consent of the Owner, in writing, the 
Tenderer forfeits the right to the refund of the Earnest Money paid along with the tender.  
  
Payment of bills shall be tendered to the contractor in electronic mode (e-payment) through any of 
the designated banks. The contractor will comply by furnishing full particulars of Bank Account  
( mandate ) to which the payments will be routed . Corporation reserves the right to make payment 
in any alternate mode also.  
  
Tenders received after the stipulated date and time for receipt of the tenders, due to any reason will 
not be considered. Tenders received without Earnest Money Deposit - EMD ( wherever mentioned 
in the tender as EMD Applicable / Payable) will be rejected.   
  
The Vendor shall submit three copies of as built drawing of facilities constructed duly signed like 
pipeline routing, cable routing, building with electrical wiring diagram etc. along with Final Bill. 
Final Bill will not be processed by HPCL till the submission of as built drawings by Vendor.   
  
The Corporation reserves the right to reject any and / or every tender without assigning any reason 
whatsoever and / or place order on any tenderer and their decision in this regard will be final. No 
disputes could be raised by any tenderer(s) whose tender has been rejected.  
  
Courts in the city of Lucknow alone shall have Jurisdiction to entertain any application or other 
proceedings in respect of anything arising under this tender either before or after or during the 
finalisation of the tender.   
  
Corporation reserves the right to take action as deemed fit which is inclusive of placing the tenderer 
under suspension / holiday for a period as decided by the Corporation , in case of withdrawal of 
offer at any stage , non - acceptance of LOI / PO or non - execution of order or any other breach 
of tender terms and conditions.   
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In case of any dispute in the interpretation of the terms and conditions of the tender, the decision 
of the Corporation shall be final and binding.   
  
12.0  Testing of Materials  
  
Testing of adequate number of samples of various materials in line with relevant standards shall 
be carried out by the contractor at their cost. The details of testing are given in the tender document. 
The testing shall be carried out at an approved/Government recognized laboratory. The contractor 
shall also submit manufacturer’s test certificates wherever applicable as advised by HPCL.  
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