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Crane Inspection Checklist 

Name of Contractor: 
	

Project: 
Name of 
Work: 
	

Job No: 

Vehicle Identification/Registration No: 
	

Date: 

Sr. No. Description Observation 
Remarks & 
Suggestions 

I Crane hooks have got smooth surface and no dent 

2 Hook-latch / Dog-clamp in hook is effective 

3 Over hoist limit switch 

4 Over Load Indicator 

5 Over Boom limit switch 

6 Boom angle indicator 

7 Colour coding 

8 Condition of boom 

9 Condition of wire rope 

10 Rope drum / sheaves are in good working condition 

II Swing break & lock 

12 Swing Alarm 

13 Over hoist break & lock 

14 Boom break & lock (For Telescopic Boom) 

15 Leakage in hydraulic cylinder 

16 Condition of Outrigger (For Tyre Mounted Crane) 

17 Outrigger fully extended Marking (For Tyre Mounted 
Crane) 

l8 Condition of Tyre (For Tyre Mounted Crane) 

19 Wheel chokes are present and are used whenever 
required (For Tyre mounted) 

20 Battery & lamps 

21 Moving & rotating parts guarded 

22 Load chart provided 

23 Reverse horn (For Tyre Mounted Crane) 

24 Body Condition of crane 

25 Front glass of Operator cabin 

26 Both side Mirror  

27 Number Plate (For Tyre Mounted Crane) 

28 Fire Extinguisher 

29 Horn 

30 Windshield and wipers 

31 Working of light & Indicator 

32 SLI 

33 Spark Arrestor( For Running Refinery/ 
Petrochemical/Chemical Plant) 
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34 Foot-steps and hand-holds are in good working 
condition for exit /enter in to cabin 

35 TPI,Certificate 

36 RC Document (For Tyre Mounted Crane) 

37 Fitness Certificate of Vehicle by authority 

38 Insurance 

39 PUC 

40 HMV License for Operator 

4l Pre Medical Check-up& Periodic Medical check-up 
(every 6 months) including vision test for Operator 

42 Safety Induction for Operator 

43 Others 

Signature & Name of 
Operator: 

Signature & Name of Contractor's Safety Officer 

Signature & Name of Contractor's 
Concern Engineer 
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Hydraulic Mobile Crane- Inspection Checklist 

Name of Contractor: 
	

Project: 

Name of Work: 	 Job No: 

Vehicle identification/Re istration No: 
	

Date: 

Sr. No. Description Observation 
Remarks & 
Suggestions 

1 Identification number of Hydraulic Mobile crane boldly 
scribed in front and rear end of machine  

2 Operator has got adequate document in support of his 
competency (i.e. HMV driving license, knowledge & 
training) 

3 Marking of SWL on hook position is clearly visible 

4 Test & examination of Hydraulic Mobile crane by 
statutory / competent authority is carried out & document 
is valid 

5 Colour Coding 

6 RC Document 

7 Fitness Certificate of Vehicle by authority 

8 Valid Insurance 

9 Valid PUC 

10 Pre Medical Check-up& Periodic Medical check-up 
(every 6 months) including vision test for Operator 

11 Safety Induction for Operator 

12 Crane hooks have got smooth surface and no dent 

13 Hook-latch / Dog-clamp in hook is effective 

14 Over hoist limit switch 

15 Over Load Indicator 

16 SLI 	. 

1 7 Condition of boom 	 • 

18 Condition of wire rope 

19 Rope drum / sheaves are in good working condition 

20 Leakage in hydraulic cylinder 

21 Tyre condition 
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22 Battery 

23 Moving & rotating parts guarded 

24 Break 

25 Parking Break 

26 Front horn 

27 Reverse horn 

28 Hydraulic Mobile Crane cabin body and frame of machine 
is in good order 

29 Both side Mirror 

30 Fire Extinguisher 

31 Front glass pane of the Hydraulic Mobile operator's cabin 
is clean & clear (i.e. not cracked / damaged / broken) 

32 WindshieFd and wipers condition  

33 Working of front & back lights, turn Indicators, parking 
lights & fog lamps 

34 Spark Arrestor( For Running Refinery/ 
Petrochemical/Chemical Plant) 

. 

35 Wheel chokes are present and are used whenever required 

36 Foot-steps and hand-holds are in good working condition 
for exit /enter in to cabin 

37 Others 

Signature & Name of Operator 
	

Signature & Name of 
Contractor's Concern 
Engineer 

Signature & Name of Contractor's Safety Officer 
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Hydraulic Rig Inspection Checklist 

Name of Contractor: 
	 Project: 

Name of Work: 
	 Job No: 

Vehicle Identification/Registration No: 
	

Date: 

Sr. No. Description Observation 
Remarks & 
Suggestions 

1 
Control panel is clean & all buttons/switches are clearly 
visible (no paint over spray, etc.) 

2 
All switch & mechanical guards are in good condition and 
properly installed 

3 All Safety Indicator lights work 

4 
Drive controls function properly & accurately labelled (up, 
down, right, left, forward, back) 

5 Motion alarms are functional 

6 Safety decals are in place and readable 

Any defects such as cracked welds, fuel leaks, hydraulic 
leaks, damaged control cables or wire harness, etc. 

8 Braking devices are operating properly 

9 
Winches, pulleys and wire ropes are in good working 
condition. 

10 Function of interlocks and limit switch 

11 
The manufacturer's operations manual (in all languages of the 
operators) 

12 Oil level, Hydraulic Oil Level, Fuel Level, Coolant Level 	• 

13 Battery Charge 

14 Outriggers in place or functioning. Associated alarms working 

15 Moving & rotating parts guarded 
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16 Load chart provided 

17 Fire Extinguisher 

18 
Spark Arrestor, if operated by using fuel( For Running 
Refinery/ Petrochemical/Chemical Plant) 

19 Serial number plate 

20 SLI 

21 TPI Certificate 

22 Colour Coding 

23 Insurance 

24 
Pre Medical Check-up& Periodic Medical check-up (every 6 
months) including vision test for Operator 

25 Safety Induction for Operator 

26 Others 

Signature & Name 
	

Signature & Name of Contractor's Concern 
of Operator: 
	

Engineer 

Signature & Name of Contractor's Safety Officer 
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Boom Lift Inspection Checklist 

Name of Contractor: 	 Project: 

Name of Work: 
	

Job No: 

Vehicle Identification/Registration No: 
	

Date: 

Sr. No. Description Observation 
Remarks & 
Suggestions 

1 Operating and emergency controls are in proper working 
condition, EMO button or Emergency Stop Device 

2 Functional upper drive control interlock (i.e. foot pedal, 
spring lock, or two hand controls) 

3 Emergency Lowering function operates properly 

4 Lower operating controls successfully override the upper 
controls 

5 Both upper and lower controls are adequately protected 
from inadvertent operation. 

6 Control panel is clean & all buttons/switches are clearly 
visible (no paint over spray, etc.) 

7 All switch & mechanical guards are in good condition and 
properly installed 

8 All Safety Indicator lights work 

9 Drive controls function properly & accurately labelled 
(up, down, right, left, forward, back) 	 • 

10 Motion alarms are functional 

11 Safety decals are in place and readable 

12 Guardrails and anchor points are in place, and in good 
condition 

13 Work platform & extension slides are clean, dry, & clear 
of debris 

14 Work platform extension slides in and out freely with 
safety locking pins in place to lock setting on models with 
extension platforms. 

15 Any defects such as cracked welds, fuel leaks, hydraulic 
leaks, damaged control cables or wire harness, etc. 

16 Braking devices are operating properly 

17 The manufacturer's operations manual is stored on AWP 
(in all languages of the operators) 

18 Oil level, Hydraulic Oil Level, Fuel Level, Coolant Level 

Format No 8-00-0001-F1 Rev 0 
	

Copyright EIL - All rights reserved 

Page 468 of 683 : B828­000­83­44­EP­T­9510 : Rev. A



	ei 	ENGINEERS 
4fge_ji acs INDIA LIMITED 

IA Govt of India Undertaking) 

STANDARD SPECIFICATION FOR 
HEALTH, SAFETY & 

ENVIRONMENTAL MANAGEMENT 
AT CONSTRUCTION SITES 

STANDARD SPECIFICATION No. 

6-82-0001 Rev.2 

Page 105 of 105 
(.mar ) LARAAI 

19 Battery Charge 

20 Outriggers in place or functioning. Associated alarms 
working 

21 Tyres and wheels are in good condition, with adequate air 
pressure if pneumatic 

22 Wheel chokes are present and are used whenever required 

23 Moving & rotating parts guarded 

24 Load chart provided 

25 Fire Extinguisher 

26 Spark Arrestor, if operated by using fuel( For Running 
Refinery/ Petrochemical/Chemical Plant) 

27 Serial number plate with Load capacity 

28 TPI Certificate 

29 Colour Coding 

30 Insurance 

31 Pre Medical Check-up& Periodic Medical check-up  
(every 6 months) including vision test for Operator 

32 Safety Induction for Operator 

33 Others 

Signature & Name of 
	

Signature & Name of 
Operator: 	 Contractor's Concern 

Engineer 

Signature & Name of Contractor's Safety Officer 
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Rev. 
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Abbreviations: 

BIS 	: 
	

Bureau of Indian Standard 
NABL : 	National Accreditation Board for Testing and Calibration Laboratories 
CEIL : 
	

Certification Engineers International Ltd. 
LRS 
	

Llyod's Register Group Limited 
BV 
	

Bureau Veritas 
ABS 
	

ABS Consultancy 
DNV : 	Det Norske Veritas 
IRS 
	

Indian Registrar for Shipping 
PMI 
	

Positive Material Identification 

Construction Standards Committee 

Convenor: . Sh. A K Kundu, ED (Construction) 

Members: Sh. Janak Kishore, ED (Projects) 

Sh. Biswaj it Mandal, Sr. GM (SCM) 

Sh. Udayan Chakravarty, Sr. GM (Piping) 

Sh. Ravindra Kumar, GM (Construction) 

Sh. Debasish Ghosal, GM (Construction) 

Sh. Pankaj Kumar Rai, AGM (Construction) 
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Requirement for control of monitoring and measuring devices. 

SI. 
No. 

Description Calibration requirements Frequency Remarks 

A. Civil-Survey 

A.1. Theodolite 
To check for permanent 
adjustments by traversing and 
observing the closing error. 
(Refer Note). 

Once in a year or 
project duration 
whichever is earlier. 

Record to be 
maintained 

A.2. 
Level Instruments 
(Auto Level / 
Dumply Level) 

To check by backsight / 
foresight readings, the 
temporary adjustments of 
level. (Refer Note). 

Every use. 
Record to 
be maintained 

A.3. Steel measurement 
tapes 

---- ---- 

a. "Freemans" 
make or BIS 
approved make 
shall be used. 

b. Mutilated, or 
broken tapes 

shall not be 
used. 

c. Marking on the 
tape shall be 
legible 

A.4. Cross staff ___ Same as 3b & 3c 
above. 

A.S. 
Distomat Actual Physical 

Verification at Site. 
Before using 
first time at site. 

Records to be 
maintained. 

A.6. Total Station 

To check for permanent 
adjustments by traversing and 
observing the closing error, 
etc. (Refer Note). 

Once in a year or 
project duration 
whichever is earlier. 

Record to be 
maintained 

B. Civil Laboratory 

B.1 . 
All balances - 
Mechanical 

Check for zero error Whenever used. --- 

B.2.  
Weigh Batcher / 
Batching Plant 

Calibration of scales Once in three 
Months. 

Records to be 
maintained. 

B.3.  
Cube testing 
machine 

Calibration certificate from 
manufacturers or from 
calibrating laboratories / 
agency. (Refer Note). 

As per manufacturer 
specification or 
once a year 
whichever is earlier 

Records to be 
maintained. 

B.4.  Moisture Meter Calibration of scales . 6 months. 
Records to be 
maintained. 

B.5 V icat Appratus 

Calibration certificate from 
manufacturers or from 
calibrating laboratories / 
agency. (Refer Note). 

As per manufacturer 
specification or 
once a year 
whichever is earlier. 

Records to be 
maintained. 
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SI. 
No. 

Description Calibration requirements Frequency Remarks 

C. Mechanical/ Electrical/Welding 

C.1 Pressure gauges 

Calibration certificate from 
calibrating laboratories / 
agencies or calibrate by dead 
weight testers with standard 
weights or with master Gauge. 
(Refer Note) 

Once in 6 months Records to be 
maintained. 

C.2 Dial gauges Check for Zero error. Whenever used --- 

C.3 Dead weight 
tester 

Calibration from 
manufacturer or 
calibrating laboratories / 
agency. Calibration certificate 
shall not be older than one 
month from the date of 
mobilization. (Refer Note). 

As per manufacturer's 
recommendation or 
once in a six month 
whichever is earlier. 

Records 
(Calibration 
certificate) to 
be maintained. 

C.4 
Vernier caliper / 
screw gauge Check for Zero error. Whenever used. --- 

C.5 Holiday tester 

Calibration from 
manufacturer or 
calibrating laboratories / 
agency or calibration by zeep 
meter. (Refer Note). 

Once in 6 months. Records to 
be maintained. 

C.6 Elcometer Check with standard test films 
supplied by the manufactures. Before use . Records to 

be maintained. 

C.7 
Universal Testing 
machine 

Calibration Certificate 
from various third party 
inspection agency. Viz. CEIL, 
LRS, BV, ABS, DNV or IRS 
etc. 

As per manufacturer's 
recommendation or 
once a year whichever 
is earlier. 

Records to 
be maintained. 

C.8 
Charpy V-notch 
Impact testing 
machine. 

Calibration Certificate 
from various third party 
inspection agency. Viz. CEIL, 
LRS, BV, ABS, DNV or IRS 
etc. 

As per manufacturer's 
recommendation or 
once in a year 
whichever is earlier. 

Records to be 
maintained. 

C.9 

Hardness Testing 
machine. 

Check with the standard test 
block supplied with the 
machine as per manufacturer's 
Recommendation. 

Before use. Records to be 
maintained. 

C.10 
Chemical 
Analysis, ex : 
PMI etc. 

Check with the 
standard samples. 

Before use. Records to be 
maintained. 

C.1 1 
Various Digital 
and Analog 
meters. 

Calibration Certificate from 
calibrating laboratories / 
agencies or the 
Manufacturer (Refer Note). 

Once in Six 
Months or as per 
manufacturer's 
recommendation 

 
whichever is earlier. 

Records to be 
maintained. 
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SI. 
No. 

Description 
Calibration 

requirements 
Frequency Remarks 

C.12 

HIPOT Kit, Multimeter / 
Clampmeter, Ohmicron 
Kit, CT Analyser, CRM 
Kit, BDV Kit, 
Tachometer etc. 

Calibration Certificate 
from calibrating 

(Refer Note). 
laboratories / agencies maintained. months. Once in Six  

Records to be 

C.13 
Temperature / 
Pressure recorders 

Calibration from 
manufacturer or any 
calibrating laboratories / 
agency (Refer Note). 

Once in Six months. Records to be 
maintained 

C.14 
Temperature gauges 

Calibration Certificate 
from 
calibrating laboratories / 
agencies (Refer Note). 

Once in Six months. 
To be discarded in 
case of damage or 
malfunctioning. 

C.15 Thermocouples 
Manufacturer's 
Certificate or Chemical 
Check 

--- -- 

C.16 Vibration probes 
Calibration from 
calibrating laboratories / 
agencies (Refer Note). 

Once in a year. 
To be discarded in 
case of damage or 
Malfunctioning. 
To be discarded in 
case of damage or 
Malfunctioning. 

C. 17 Decibel-Meter 
Calibration from 
calibrating laboratories / 
agencies (Refer Note). 

Once in a year. 

C.18 
Manual Torque Wrench / 
Electric Torque Machine 

Calibration from 
manufacturer or any 
calibrating laboratories / 
agency (Refer Note). 

As per 
manufacturer's 
recommendation or 
once in a year 

 whichever is earlier. 

Records to be 
maintained 

C.19 Mother Oven 

Calibration from 
manufacturer or any 
calibrating laboratories / 
agency (Refer Note). 

As per 
manufacturer's 
recommendation or 
once in a year 

 whichever is earlier. 

Records to be 
maintained. 

Note: If Error is found, it has to be sent to manufacturers or their agents (Calibrating laboratories / 
agency) or to any other lab / agency for recalibration / rectification and certification. The 
calibrating laboratory / agency shall be NABL accredited or any other lab accredited as per 
ISO/IEC:17025 by any of the National/International accreditation body for relevant testing. 
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OBSERVATION ON QUALITY ASPECT 
 

 Format No B828-00-000-
19-41-0001 F1 Rev 0 

                              OBSERVATION ON QUALITY ASPECTS 

Job No:               Name of Work:                                                                    No: 
FOI/LOA No:                                                               
Issued To : M/s                                                                                                Date of Issue:   
Location Of Work: 
Item Of Work: 
Details Of Observation( Deficiency) 
 
 
 

Recommended Course Of Action  
 
 
 
 
 
 
 

Time Allowed For Correction 
 

Issued By:  
Name :  
Designation:  
Signature:                                                               

Received by:    
Name: 
Signature: 
Date and Time:                                                             

Corrective Action Report By Contractor/Vendor: 
 
 
 
 
                                                                                   Name 
Date:                                                                          Signature:   
 
Distribution Before Resolution:  
RCM/ Area Coordinator /QA Mgr: 
Verification Of Resolution By Issuer/Area Coordinator/RCM(EIL): 
 
 
 
 
                                                                                  Name: 
Date:                                                                         Signature:                                                                                 
Distribution After  Resolution:  
RCM/ Area Coordinator /QA Mgr: 
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OBSERVATION ON SAFETY ASPECT  
 

                              OBSERVATION ON SAFETY ASPECTS 

Job No:                  Name of Work:                                                                   No: 
FOI/LOA No:                                                               
Issued To : M/s                                                                                                  Date of issue:   
Location Of Work: 
Item Of Work: 
Details Of Lapses/Shortfalls/Hazards Identified 
 
 
 
 

Recommended Course Of Action  
 
 
 
 
 
 
Suspension of work required till resolution. 
(Yes/No) 
 
Time Allowed For Correction: 
 

Issued By:  
Name :  
Designation:  
Signature:                                                               

Received by:    
Name: 
Signature: 
Date and Time:                                                             

Corrective Action Report By Contractor/Vendor: 
 
 
 
 
 
Date:                                                                         Name And Signature:  
 
Distribution Before Resolution:  
RCM/ Area Coordinator/QA Mgr : 
Verification Of Resolution By Issuer/Area Coordinator/RCM (EIL): 
 
 
 
                                                                                   Name: 
Date:                                                                          Signature:                                                                                 
Distribution After  Resolution:  
: RCM/ Area Coordinator /QA Mgr: 
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Abbreviations: 

IS : Indian Standards 

y S!yructural Standards Committee: 
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These specifications establish and define the material and constructional requirements for 
CIVIL and STRUCTURAL WORKS. 

Methods of measurements are indicated in these specifications; however, if not specified, 

latest revision of IS 1200 shall be applicable. 

Providing and operating all necessary measuring and testing devices/ equipments including all 
materials and consumables are included in the scope of work. No separate measurement or 

payment for testing the quality of work and materials shall be made; rates quoted for various 
items shall be deemed to include the cost of such tests which are required to ensure 

achievement of specified quality. 

All materials shall be of standard quality, manufactured by renowned concerns conforming to 
Indian Standards or equivalent, and shall have IS mark as far as possible unless otherwise 

approved by the Engineer-in-Charge. Wherever Vendor List is attached in the Tender 
document, the same shall be followed. The Contractor shall get all materials approved by the 

Engineer-in-Charge prior to procurement and use. The Contractor shall furnish manufacturer's 
certificates for the materials supplied by him when asked for. Further to that he shall get the 

materials tested from an approved test house if asked for by the Engineer-in- Charge. The 
cost for all the tests and test certificates for the material procured by the Contractor shall be 

borne by the Contractor. No separate payment shall be made for the testing. The 
Engineer-in-Charge shall have the right to determine whether all or any of the materials are 

suitable. Any materials procured or brought to site and not conforming to specifications and 
satisfaction of the Engineer-in-Charge shall be rejected and the Contractor shall have to 
remove the same immediately from site at his own expense and without any claim for 
compensation due to such rejection. 

Wherever referred to in the tender document, only the latest version of BIS Specifications, 

Codes of Practice, etc. shall be applicable. 

Wherever the Contractor executes civil and structural works involving buildings, equipment 

foundations, supporting structures, pipe racks, etc., the following works are deemed to have 
been included in the quoted rates for various works. 

- Marking of centre lines of foundations etc. 

B Establishing layout and levels of foundations and superstructure etc., including 

establishment of reference lines, bench marks on various floors, platforms etc. 

- General upkeep of the construction site, till completion of works and handing over. 

- Preparation of BBS. 

- Preparation of Fabrication drawings and getting approval from Engineer-in-Charge after 
incorporating all the comments. 

- Preparation of "As-Built" scheme of civil-structural drawings indicating constructed 

details including levels, centre lines, layouts, member sizes, MTO etc. complete. 

The provisions of Schedule of Rates, specifications and drawings shall be read in conjunction 
with each other and in case of conflict amongst them, clarification shall be obtained from the 

Engineer-in-Charge whose decision shall be final and binding. However, the following 
procedure may generally be followed: 

- Description of items in schedule of rates shall be followed when provisions therein are 
different from those in specifications. 
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Where the description of item does not call for some specific requirement but the 

same is given in specifications, the specifications shall be followed in addition to the 
requirement given in description of item. 

- Where drawings call for requirements different from or additional to those given in 
item description and specifications, the decision of the Engineer-in-Charge shall be 

obtained as to what shall be followed. 

- All relevant General notes and Safety notes shall be followed 
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1.9 

SCOPE 

This specification establishes and defines the requirements of various materials to be used in 
Civil and Structural works. 

Whenever any reference to BIS Codes is made, the same shall be taken as the latest revision 

(with all amendments issued thereto) as on the date of submission of the bid. 

Apart from the BIS Codes mentioned in particular in the various clauses of this specification, 

all other relevant codes related to specific job under consideration regarding quality, tests, 
testing and/ or inspection procedures shall be applicable. Reference to some of the Codes in 

the various clauses of this specification does not limit or restrict the scope of applicability of 
other referred or relevant codes. 

In case of any variation/contradiction between the provision of BIS Codes and this 
specification, the provision given in this specification shall be followed. 

All materials shall be of standard quality and shall be procured from renowned sources/ 
manufacturers approved by the Engineer-in-Charge. It shall be the responsibility of the 

Contractor, to get all materials/ manufacturers approved by the Engineer-in-Charge prior to 
procurement and placement of order. 

Whenever called for by the Engineer-in-Charge all tests of the materials as specified by the 

relevant BIS Codes shall be carried out by the Contractor in an approved laboratory and test 
reports duly authenticated by the laboratory, shall be submitted to the Engineer-in-Charge for 
his approval. If so desired by the Engineer-in-Charge, tests shall be conducted in the presence 

of the Engineer-in-Charge or his authorized nominee. 

Quality and acceptability of materials not covered under this specification shall be governed 

by the relevant BIS Codes. In case BIS code is not available for the particular material, other 
codes e.g. BS or DIN or API/ ASTM shall be considered. The decision of Engineer-in-Charge, 

in this regard, shall be final and binding on the Contractor. 

‘Whenever asked for, the Contractor shall submit representative samples of materials to the 
Engineer-in-Charge for his inspection and approval. Approval of any sample does not 

necessarily exempt the Contractor from submitting necessary test reports for the approved 
material, as per the specification/relevant BIS Codes. 

The Contractor shall submit manufacturer's test reports on quality and suitability of any 
material procured from them and their recommendation on storage, application, workmanship 
etc. for the intended use. Submission of manufacturer's test reports does not restrict the 
Engineer-in-Charge from asking fresh test results from an approved laboratory of the actual 

material supplied from an approved manufacturer/ source at any stage of execution of work. 

All costs relating to or arising out of carrying out the tests and submission of test reports and 
or samples to the Engineer-in-Charge for his approval during the entire tenure of the work 
shall be borne by the contractor and included in the quoted rates. 

Materials for approval shall be separately stored and marked, as directed by the Engineer-in- 
Charge and shall not be used in the works till these are approved. 

All rejected materials shall be immediately removed from the site by the Contractor at his own 

cost. 
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3.6 

4.0 

4.1 

4.1.1 

As mentioned in the respective clauses. 

WATER 

Water used in construction for all civil & structural works shall be clean and free from 
injurious amount of oil, acids, alkalies, organic matters or other harmful substances which 

may be deleterious to concrete, masonry or steel. The pH value of water sample shall be not 

less than 6. Potable water shall be considered satisfactory. Underground water can also be 
used with the prior approval of Engineer-in-Charge, if it meets all the requirements of IS 456. 

Tests on water samples shall be carried out in accordance with IS 3025 and they shall fulfill 
all the guidelines and requirements given in IS 456. 

The Engineer-in-Charge may require the Contractor to prove, that the concrete prepared with 

water, proposed to be used, shall have average 28 days compressive strength not lower than 
90% of the strength of concrete prepared with distilled water. 

The Engineer-in-Charge may require the Contractor to get the water tested from an approved 
laboratory before starting the construction work and in case the water contains any oil/ organic 
matter or an excess of acid, alkalies or any injurious amount of salts etc., beyond the 
permissible maximum limits given in IS 456, the Engineer-in-Charge may refuse to permit its 

use. In case the water is supplied by the owner, contractor shall get himself satisfied regarding 
its quality before using the same in his works at his own expense. In case there is any change 
in source of water, water samples shall be tested again to meet the specified requirements. 

Water shall be stored in tin barrels, steel tanks or water-tight reservoirs made with bricks / 

stone or reinforced concrete. Brick/ stone masonry reservoirs shall have RCC base slab and 
shall be plastered inside, with 1 part of cement and 4 parts of sand and finished with neat 
cement punning. These reservoirs shall be of sufficient capacity to meet the water 

requirement, at any stage of construction. 

Water for curing shall be of the same quality as used for concreting and masonry works. Sea 
water shall not be used for preparation of cement mortar, concrete as well as for curing of 
plain/reinforced concrete and masonry works. Sea water shall not be used for hydrotesting and 

checking the leakage of liquid retaining structures also. 

AGGREGATE 

General 

Coarse and fine aggregates for Civil and Structural Works shall conform in all respects to 
IS 383 (Specification for coarse and fine aggregate for concrete). Aggregates shall consist of 
naturally occurring (crushed or uncrushed) stones, gravel and sand or a combination thereof or 

manufactured aggregates produced from other than natural sources. These shall be chemically 
inert, hard, strong, dense durable, clear and free from veins, adherent coatings, injurious 

amount of disintegrated pieces, alkalies, free lime, vegetable matter and other deleterious 

substances such as iron pyrites, coal, lignite, mica, shale, sea shells etc. Naturally occurring 

aggregates shall be obtained from an approved source known to produce the same 
satisfactorily. 

Manufactured aggregates shall consist of Iron and Steel slag aggregates, Copper slag 
aggregates or aggregates made from Construction & Demolition (C&D) waste such as 

Recycled Aggregates (RA) and Recycled Concrete Aggregates (RCA). RA shall comprise of 
waste from concrete, brick, tiles, stone, etc. and RCA shall be derived from concrete after 

requisite processing. Extent of utilization of manufactured aggregates in RCC and PCC works 
shall be as per Table-1 of IS 383. 
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4.1.2  Source and type of aggregates shall be got approved by the Engineer-in-Charge prior to 

procurement. Change in source and type of aggregates, at later stage, shall not be generally 
permitted; but under specific circumstances, Engineer-in-Charge can allow a change in source 

and type of aggregate. Contractor shall produce necessary test certificates from approved 
laboratories regarding the quality and suitability of the proposed aggregates and submit fresh 
mix design for approval of the Engineer-in-Charge. Any such change, if permitted by the 
Engineer-in-Charge, shall be without any time and cost implication to the owner. 

4.1.3  Aggregates which may chemically react with alkalies of cement or might cause corrosion of 

the reinforcement, shall not be used. If so desired by the Engineer-in-Charge, the Contractor 

shall carry out alkali reactivity tests and submit the results to him for approval. 

4.14 The maximum quantities of deleterious materials in the aggregates as determined in 
accordance with IS 2386 - Part II (Methods of Test for aggregates for concrete), shall not 

exceed the limits defined in IS 383. No special test is required to prove the absence of such 
deleterious matters if the aggregates are from a known source with satisfactory prior data on 

the properties of concrete made with them. In case of newly developed quarry sites, the 
contractor shall submit necessary test results as per IS 383 and IS 2386 to the Engineer-in- 
Charge prior to his acceptance and approval. The method of Sampling shall be in accordance 

with the requirements given in IS 2430. 

4.1.5 Coarse and fine aggregates shall be batched separately. All-in-aggregate shall be used only 

where specifically permitted by the Engineer-in-Charge. 

Separate sieve analysis and grading curves shall be prepared by the Contractor for any/ all 
batches of coarse and fine aggregates, and submitted to the Engineer-in- Charge, whenever 

asked for, to ensure conformity with those submitted along with the mix design. 

4.1.6  Whenever required by Engineer-in-Charge, the aggregates (coarse/ fine) shall be washed and/ 

or sieved by the contractor before use in the works to obtain clean and graded aggregate at no 
extra cost to the owner. 

4.1.7  Aggregates not in conformity with the specifications shall be rejected and the Contractor shall 
immediately remove them from the site of work. 

4.2 Coarse Aggregates 

4.2.1 Coarse aggregates are the aggregates, which are retained on 4.75 mm BIS Sieve. It shall have 
a specific gravity not less than 2.6 (saturated surface dry basis). 

The grading of the aggregates shall be as per IS 383 or as required by the mix design, to obtain 
densest possible concrete. For this purpose, the contractor shall submit to the Engineer-in- 

Charge at least three sets of mix design and test results, each with different gradings of coarse 

aggregates, proposed to be used. The Engineer-in-Charge may allow "All-in-aggregates" to be 
used provided they satisfy the requirements of IS 383. 

422 Coarse aggregates may be obtained from 

a) Uncrushed gravel or stone which results from natural disintegration of rock 

b) Crushed gravel or stone which results from crushing of gravel or hard stone 

c) Partially crushed gravel or stone which results from blending of (a) and (b) above 

d) Manufactured from other than natural sources, by processing materials, using thermal or 

other processes such as separation, washing, crushing and scrubbing. Manufactured coarse 
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aggregate may be RCA or RA processed from C&D waste and may be supplied as single 

sized or graded. 

4.3 Fine Aggregates 

4.3.1 Fine aggregates are the aggregates which pass through 4.75 mm BIS sieve but not more than 
ten percent (10%) pass through 150 micron BIS sieve. These shall comply with the 
requirements of grading zones I, IT and IIT of IS 383. Fine aggregates conforming to grade 

zone IV shall not be used for reinforced concrete works. 

Sand from sea shores, creeks or river banks affected by tides, shall not be used for filling or 
concrete works. 

4.3.2  Fine aggregates shall consist of 

a) Natural Sand : Fine aggregate resulting from natural disintegration of rock and which has 
been deposited by streams or glacial agencies. This may also be called as uncrushed sand. 

b) Crushed Sand — 

i) Crushed Stone Sand : Fine aggregate produced by crushing hard stone 
ii) Crushed Gravel Sand : Fine aggregate produced by crushing natural gravel 

¢) Mixed Sand : Fine aggregate produced by blending natural sand and crushed stone sand or 
crushed gravel sand in suitable proportions. 

d) Manufactured Fine Aggregate : Fine aggregate manufactured from other than natural 
sources, by processing materials, using thermal or other processes such as separation, 

washing, crushing and scrubbing. Manufactured fine aggregate may be RCA processed 
from C&D waste. 

4.4 Sampling and Testing 

The Contractor shall carry out all tests including mix designs of concrete, at his own expense, 

at the start of work as well as during any stage of construction as required by the 
Engineer-in-Charge. Test shall be carried out in accordance with IS 516 - Methods of test for 
strength of concrete and IS 2386 - Methods of test for aggregates for concrete. Testing shall be 
carried out from laboratories approved by the Engineer- in-Charge. The method of sampling 
shall be in accordance with the requirements given in IS 2430. 

4.5 Storage of Aggregates 

4.5.1 Storage of all types of aggregates at site of work shall be at contractor's expense and risk and 

shall be stored as specified in IS 4082. Aggregates shall in no case be stored near to the 
excavated earth or directly over ground surface. 

4.52 The Contractor shall maintain sufficient quantities of aggregates, near to the place of work, 
required for the continuity of the work. Edch type and grade of aggregate shall be stored 

separately on hard, firm surface having adequate slope for drainage of water. 

4.53  Aggregates delivered at site in wet condition or becoming wet due to rain or any other means, 

shall not be used for atleast 24 hours. The Contractor shall obtain prior approval of the 
Engineer-in-charge for the use of such aggregates and shall adjust the water content in 
accordance with IS 2386 to achieve the desired mix. In the absence of test results, and to allow 

variation in mass of aggregates and water content on account of moisture content, the 
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5.0 

5.1 

Contractor can make suitable adjustment in the masses as per IS 456, for preparation of 
nominal mix concrete only. 

SAND 

Sand for Masenry Mortars 

The sand shall consist of natural sand, crushed stone sand or crushed gravel sand or a 

combination of any of these. The sand shall be hard, durable, clean and free from adherent 

coatings and organic matter and shall not contain the amount of clay, silt and fine dust more 
than specified in IS 2116. 

The sand shall not contain any harmful impurities such as iron pyrites, alkalis, salts, coal or 
other organic impurities, mica, shale or similar laminated materials, soft fragments, sea shells 
in such form or in such quantities as to affect adversely the hardening, strength or durability of 

the mortar. 

Unless found satisfactory as a result of further tests as may be specified by the Engineer-in- 
Charge, or unless evidence of such performance is offered which is satisfactory to him, the 
maximum quantities of clay, fine silt, fine dust and organic impurities in the sand, when tested 
in accordance with IS 2386, shall not be more than 5% by mass in natural sand, or crushed 

gravel sand or crushed stone sand. For organic impurities, when determined in accordance 
with IS 2386, colour of the liquid shall be lighter than that indicated by the standard solution 
specified in IS 2386. 

Grading of Sand 

The particle size grading of sand for use in mortars shall be within the limits as specified 
below: 

GRADING OF SAND FOR USE IN MASONRY MORTARS 

IS SIEVE DESIGNATION PERCENTAGE REF. TO 
IS 460 (PARTI) PASSING BY MASS METHOD OF 

4.75 mm 100 1S 2386 (Part I) 
2.36 mm 90 to 100 
1.18 mm 70 to 100 
600 micron 40 to 100 

300 micron 51070 
150 micron 0to 15 

In case of a sand whose grading falls outside the specified limits due to excess or deficiency of 

coarse or fine particles, this shall be processed to comply with the standard by screening 
through a suitably sized sieve and/or blending with required quantities of suitable sizes of 
natural sand particles or crushed stone screenings which are by themselves unsuitable. Based 

on test results and in the light of practical experience with the use of local materials, deviation 
in grading of sand may be considered by the Engineer-in-Charge. The various sizes of 
particles of which the sand is composed shall be uniformly distributed throughout the mass. 

Sampling and Testing 

The method of sampling shall be in accordance with IS 2430. The amount of material required 

for each test shall be as specified in relevant parts of IS 2386. Any test which the engineer-in- 
charge may require in connection with this, shall be carried out in accordance with the 
relevant parts of IS 2386. 
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5.2 

6.0 

6.1 

6.2 

If further confirmation as to the satisfactory nature of the material is required, compressive test 
on cement mortar cubes (1:6) may be made in accordance with IS 2250 using the supplied 

material in place of standard sand and the strength value so obtained shall be compared with 
that of another mortar made with a sand of acceptable and comparable quality. 

Sand for Filling 

Sand for filling shall meet the requirements of IS 383 and shall be natural sand, hard, strong, 

free from any organic and deleterious materials. Any sand proposed for filling, shall be used 
only after it is approved by the Engineer-in-Charge. Sand obtained from sea shores, creeks or 

river banks affected by tides, shall not be used for filling. Fine aggregates suitable for 
concreting works shall be suitable for filling also. No sand below grading zone-III as per 
IS 383 shall be allowed for filling. 

CEMENT 

Cement to be used for civil and structural works shall be one of the following. Specific 
requirement for the type of cement to be used shall be as shown in the drawings or as specified 
in the contract or as directed by the Engineer-in-Charge. 

o Specification for 33/43/53 grade ordinary portland cement 1S 269 

e Specification for portland slag cement 1S 455 

e Specification for Portland pozzolana cement (fly ash based) IS 1489 Pt.1 

o Specification for Portland pozzolana cement (calcined clay based) 1S 1489 Pt.2 

o Specification for Masonry Cement IS 3466 

o Specification for high alumina cement for structural use IS 6452 

o Specification for rapid hardening portland cement IS 8041 

o Specification for Sulphate Resisting Portland cement 18 12330 

Storage at Site 

The storage of cement (lifted from the Owner's godown or procured by the Contractor 
himself) at the site of work shall be at contractor's expense and risk and shall meet the 
requirements of IS 4082. The cement shall be stored above ground in a suitable weather tight 

building or godown and in such a manner as to permit easy access for proper inspection and 
also to prevent deterioration due to moisture. In the event of any damage occurring to the 
quality of cement due to faulty storage or on account of negligence on the part of the 
contractor, such damages shall be borne by the contractor himself. 

All approved cement shall be arranged in batches with type, brand and date of receipt flagged 
on them. A maximum of eight bags shall be stacked one over the other. Cement bags shall be 

used in the same order as received from the manufacturer/ owner. The contractor shall 
maintain a register, on day-to-day basis, giving the details of the receipt/ consumption, source 

of supply and type of cement etc. The register shall always be accessible to the 
Engineer-in-Charge for verification. 

Tests after Delivery 

Each consignment of cement supplied by Owner or contractor, shall, after delivery at site and 
at the discretion of the Engineer-in-Charge, be subjected to any or all of the tests and analyses, 
required by the relevant Indian Standard Codes. In case the cement is supplied by the owner, 

the contractor shall get himself satisfied regarding its quality before using the same in his 
works at his own expense. The contractor shall carry out and bear the cost of all tests and 
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6.3 

7.0 

7.1 

7.2 

7.3 

7.4 

analyses required to ensure quality of cement before using in actual works, irrespective of the 
fact whether the cement is supplied by the Owner or procured by him. 

Rejection 

The Engineer-in-Charge may reject at his discretion any cement, notwithstanding the 
manufacturer's certificate or failing to meet the requirements of relevant BIS Codes for testing 
of cement. He may similarly reject any cement which has deteriorated owing to inadequate 
protection from moisture or due to intrusion of foreign matter or any other cause. Any cement 

which is considered defective, shall not be used and shall be promptly removed from the site 
by the contractor. 

STEEL 

General 

All steel bars, sections, plates, and other miscellaneous steel materials, etc shall be free from 

loose mill scales, rust as well as oil, mud, paint or other coatings. The materials, construction 

specifications such as dimensions, shape, weight, tolerances, testing etc, for all materials 

covered under this section, shall conform to respective BIS Codes. Steel sections shall be 

conforming to IS 808 or IS 12778. 

Reinforcement Bars 

Reinforcement bars, to be used for civil and structural works shall be one of the following or 

in combination thereof. 

e Mild Steel and Medium Tensile Steel Bars and Hard-Drawn Steel Wire IS 432 
for Concrete Reinforcement 

e Specification for hard drawn steel wire fabric for concrete reinforcement IS 1566 

* Specification for plain hard-drawn steel wire for prestressed concrete. 1S 1785 

* Specification for High strength deformed steel bars and wires for concrete IS 1786 
reinforcement. 

e Specification for indented wire for prestressed concrete. 1S 6003 

e Specification for fusion bonded epoxy coated reinforcing bars 18 13620 

Structural Steel 

Structural steel to be used for general structural purposes shall be one of the following or in 
combination thereof. 

Structural steel sections shall conform to following BIS Codes: 

e Steel tubes for structural purposes. 1S 1161 

e Mild Steel Tubes, tubulars and other wrought steel fittings. 1S 1239 

o Steel for general structural purposes (Grade A/BR/B0). 152062 

e Hollow steel sections for structural use. 184923 

Miscellaneous Steel Materials 

Miscellaneous steel materials shall be conforming to the following BIS Codes. 

e Expanded Metal Steel Sheets for General purposes. 18412 

e Mild steel bars of anchor bolts, rungs, metal inserts, grating etc.) 1S 2062 

e Hexagonal head bolts, screws & nuts of product grade C. 1S 1363 
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o Cold formed light gauge structural steel sections. 1S 811 

e Technical supply conditions for threaded steel fasteners. 1S 1367 

o Plain washers 1S 2016 

e Steel wire ropes for general engineering purposes 1S 2266 

e Thimbles for wire ropes. 1S 2315 

e Bulldog grips. IS 2361 

o Mild Steel Tubes, tubulars and other wrought steel fillings. 1S 1239 
(For Hand rail tubular sections). 

e Drop forged sockets for wire ropes for general engineering purposes. 1S 2485 

o Steel chequered plates. IS 3502 

e Hexagonal bolts and nuts (M42 to M150). 1S 3138 

e High Strength Structural Bolts 183757 

e High Strength Bolts 1S 4000 

74.1  Anchor Bolts 

7.5 

7.6 

7.7 

8.0 

8.1 

Material for Anchor Bolts such as MS bars, washers, nuts, pipe sleeves and plates etc. shall be 

as per relevant BIS Codes mentioned above. 

Storage 

The storage of all materials at site of work shall be at the contractor's expense and risk and 

shall be done as per the requirements given in IS 4082. The contractor shall maintain the 
proper records of receipt/consumption. The records shall always be accessible to the 
Engineer-in-Charge for verification. 

The reinforcement bars, structural steel sections and other miscellaneous steel materials etc, 

shall be stored in such a way as to avoid and prevent deterioration, corrosion, bending, 

twisting and wrapping. In case of any damage occurring to the material on account of faulty 
storage or negligence by the contractor, same shall be borne by the contractor himself. 

Tests after Delivery 

Materials supplied by the Owner or Contractor, shall, after delivery at site and at the discretion 

of Engineer-in-Charge, be subjected to any or all of the tests, required by the relevant BIS 
Codes. The Contractor shall carry out and bear the cost of such tests irrespective of the fact 
whether the material is procured by the Owner or the contractor. In case steel is supplied by 

the Owner, the Contractor shall get himself satisfied regarding its quality before using the 
same in his works at his own expense. 

Rejection 

The Engineer-in-charge may reject at his discretion any material, not withstanding the 
manufacturer's certificate or failing to meet the requirements of relevant BIS Codes for testing 

of materials. He may similarly reject any material, which has deteriorated or corroded etc., due 
to improper storage, handling or transport. Defective materials shall not be used and removed 
from the site by the contractor at his own expense. 

BRICK 

General 

All Bricks used for masonry works shall conform to the requirements of following BIS Codes: 

e Common Burnt Clay Bricks- Specifications 1S 1077 
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o Pulverized Fuel Ash Cement Bricks- Specifications 1S 16720 

o Pulverized Fuel Lime Ash Bricks- Specifications IS 12894 

e Burnt Clay Fly Ash Bricks- Specifications 1S 13757 

8.2 

Common Burnt Clay Bricks 

Bricks for masonry works shall conform to IS 1077 - Specification for common bumnt clay 

building bricks and shall be of class 5.0 (with minimum compressive strength of 5.0 N/mm? ). 
Specific requirement for any other class of bricks shall be as shown in drawings or as 
described in the contract for a particular site or type of work. Physical requirements, quality, 

dimensions, tolerances etc. of common burnt clay building bricks shall conform to the 
requirements of IS 1077. 

Bricks shall be hand - moulded or machine moulded and shall be made from suitable soils. 
The bricks shall have smooth rectangular faces with sharp corners and shall be well burnt, 

sound, hard, tough and uniform in colour. These shall be free from cracks, chips, flaws, stone 
or humps of any kind. 

Pulverized Fuel Ash Cement Bricks 

Pulverized fuel ash-cement bricks shall conform to IS 16720. The bricks shall be sound, free 

from visible cracks and uniform in shape and colour. The brick shall have total pulverized fuel 
ash content not less than 35 percent of the mass of bricks. Pulverized fuel ash shall conform to 
IS 3812 (Part 1) or IS 3812 (Part 2). 

Fly Ash Lime Bricks (FALG Bricks) 

The Fly Ash Lime Bricks (FALG Bricks) shall conform to IS 12894. Visually the bricks shall 
be sound, compact and uniform in shape free from visible cracks, warpage, flaws and organic 

matter. Fly ash shall conform to IS 3812. 

Burnt Clay Fly Ash Bricks 

The burnt clay fly ash bricks shall conform to IS 13757. The bricks shall be sound, compact 
and uniform in shape and colour. Bricks shall have smooth rectangular faces with sharp and 
square corners. The bricks shall be free from visible cracks, flaws, warpage, nodules of free 

lime and organic matter, the bricks shail be hand or machine moulded. The bricks shall have 

frog of 100 mm in length 40 mm width and 10 to 20 mm deep on one of its flat sides. If made 
by extrusion process may not be provided with frogs. Fly Ash shall conform to grade I or 
grade IT of IS 3812. 

Mechanized Autoclave Fly Ash Lime Brick 

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. Visually, the bricks 

shall be sound, compact and uniform shape, free from visible cracks, warpage and organic 

matters. The brick shall be solid with or without frog, and of 100/80 mm in length, 40 mm 

width and 10 to 20 mm deep one of its flat side as per IS 12894. The brick shall have smooth 
rectangular faces with sharp corners and shall be uniform in shape and colour. Fly ash shall 
conform to IS 3812 and lime shall conform to class ‘C” hydrated lime of IS 712. 

Tests after Delivery 

The Contractor shall take samples of each type of brick as directed by the Engineer-in-Charge 

as per the requirements of IS 5454 and tests shall be carried out as per IS 3495. The cost for 
carrying out any or all the tests, shall be borne by the Contractor. The bricks, when tested, as 
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per IS 3495 shall have a minimum average compressive strength, as given in the Code, for a 
particular class of brick. Water absorption shall not be more than 20% by its dry weight, when 

soaked in cold water for 24 hours. 
| 

Brick samples so approved, shall be deposited with the Engineer-in-Charge. All subsequent J 
deliveries shall be upto the standards of the approved samples. | 

83 Stacking of Bricks ‘ 

Bricks shall be stored at site as per the requirements given in IS 4082 and shall not be dumped 
at site. They shall be unloaded from trucks to a place on a levelled surface near to the work 
site. They shall be stacked in regular tiers even as they are unloaded, to minimise breakages 

and defacement of bricks. The supply of bricks shall be so arranged that as far as possible, at 
least two days' requirements of bricks are available at site at any time. Bricks, of different 
class & types, shall be stacked separately. 

84 Local Bricks/ Class 3.5 Bricks. 

‘Where shown on drawings, locally available bricks of non modular size (230 mm x 110 mm x 

70 mm) in place of bricks of modular size (190 mm x 90 mm x 90 mm) can be used in case 
the bricks satisfy the other requirements of respective BIS codes. Minimum compressive 
strength of these bricks shall not be less than 3.5 N/mm?. 

85 Concrete Block Masonry 

Concrete Block Masonry shall be as per EIL Specification No. 6-68-0016. 

9.0 STONE 

9.1 General 

All Stones used for masonry works shall conform to the requirements of following BIS Codes. 

e Method of identification of natural building stones. IS 1123 

e Recommendations for dimensions and workmanship of natural building IS 1127 
stones for masonry work. 

e Recommendations for dressing of natural building stones. 1S 1129 

9.2 Quality of Stones 

Stones shall be of approved quality, hard, dense, strong, sound, durable, clean and uniform in 

colour. They shall also be free from veins, adherent coatings, injurious amount of alkalies, 
vegetable matters and other deleterious substances such as iron pyrites, coal, lignite, mica, sea 
shells etc. Unless otherwise approved, stones from one single quarry shall be used for any one 

work. The strength of stones should be adequate to carry the imposed load and shall meet all 
the requirements of IS 1905, taking into account the appropriate crushing strength of stone and 
type of the mortar used. The percentage of water absorption, when tested in accordance with 
IS 1124, shall not exceed 5 percent. 

Stones normally used, shall be small enough to be lifted and placed by hand. The length of the 
stone shall not exceed 3 times the height. Width of stone on base shall not be less than 150 

mm and in no case exceed 3/4™ thickness of the wall. Height of the stone shall not be more 
than 300 mm. 

Format No. 8-00-0001-F1 Rev. 0 . Copyright EIL — All rights reserved 

Page 496 of 683 : B828­000­83­44­EP­T­9510 : Rev. A



4SS ENGINEE STANDARD SPECIFICATION  STANDARD SPECIFICATION No. 

g%mfi]fiag@lNDlA UMITED ~ CIVIL & STRUCTURAL WORKS 6-68-0002 Rev.7 
e xcare e ) A Go cf Inda Underiakng) MATERIALS Page 14 of 17 

9.3 Unloading/Stacking 

The stones shall be unloaded from the trucks to a site near to the place of work as defined in 
IS 4082 and shall be stacked on a firm ground having adequate stope for drainage. The supply 

of stones shall be so arranged that as far as possible, at least two days' requirements of stone 
are available at site at any time. 

10.0 ADMIXTURES 

10.1  General Requirements for Admixtures 

10.1.1 All concrete admixtures shall in general comply with the following BIS Codes unless 
otherwise stipulated in this specification. 

e Specification for integral cement water proofing compounds. 1S 2645 

o Specification for other admixtures for concrete. 1S 9103 

10.1.2 Generally, admixtures shall have ISI certification marks. However, even in case of BIS 

certified admixtures, Engineer-in-Charge may require the Contractor to carry out and submit 
any or all the tests (as specified in relevant BIS Codes), from BIS approved laboratories, over 
and above the manufacturer's test certificate, before giving his final approval. 

In case, admixtures certified by BIS are not available, the contractor shall submit to the 

Engineer-in-Charge the type and/or proprietary brand of the admixture from only reputed 

manufacturers along with necessary test certificates from BIS recognized/ BIS approved 
laboratories or any other document directed by Engineer-in-Charge for the latter's final 
approval. In such cases, names of at least two manufacturers shall be submitted to the 

Engineer-in-Charge for his selection. In case, both the names are rejected, the contractor shall 

submit a fresh list of two manufacturers for approval by the Engineer-in-Charge. 

The Engineer-in-Charge may direct the contractor to submit test results as required by IS 2645 
or IS 9103 for any admixture proposed to be used in the concrete in any approved laboratory 
at his discretion at any stage of the work. The cost of any/all tests required to satisfy 
compliance with this specification shall be borne by the Contractor. 

In case of non-availability of any BIS code for testing and acceptability criteria, relevant 
American, British or German Code shall be applicable. 

10.1.3 Prior approval of the Engineer-in-Charge shall be obtained while using water reducing 
admixtures in the concrete (PCC/ RCC) or mortar. Other type of admixtures such as 

accelerating admixtures, retarding admixtures or air entraining admixtures, shall not be used 
unless specified on the design drawings or prior approval taken from the design approving 

authority. Once approved, utmost care shall be exercised at site by the Contractor to maintain 

the consistency in the quality of admixture and the concrete/ mortar so produced. 

10.1.4 The suitability and effectiveness of any admixture shall be verified by trial with the designed 
concrete mixes using cement, aggregates together with any other materials to be actually used 

in the works as per the direction of Engineer-in-Charge. If two or more admixtures are to be 
used simultaneously in the same concrete mix, the Contractor must submit necessary test 

results from an approved laboratory to show their interaction and compatibility. Any/all tests 
specified in BIS Codes shall be carried out only with the type of material and mix design, to 

be actually used in the work site. 

10.1.5 No admixture shall impair the durability of the concrete nor combine with the ingredients to 
form harmful compounds nor increase the risk of corrosion of reinforcement. Use of 

admixtures shall not reduce the dry density of concrete. Once the proportion of admixture has 
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10.1.6 

10.1.7 

10.2 

10.2.1 

1022 

10.2.3 

10.2.4 

10.3 

11.0 

112 

12.0 

been established, strict check shall be maintained not to alter the proportions of ingredients 
and water-cement ratio of the Design Mix during execution. 

The chloride contents in admixtures shall not exceed 2% by mass of the admixture or 0.03% 
by mass of the cement. 

Admixtures which do not meet the requirements stipulated in this specification shall be 
rejected and shall not be used. 

‘Water Proofing Compounds 

Water proofing compounds shall be mixed with cement only. 

The permeability of the specimen with the admixture shall be less than half of the 

permeability with similar specimen without the use of these compounds. These compounds 
shall be used in such proportion as recommended by manufacturer but in no case it shall 
exceed 3% by weight of cement. 

The initial setting time of the cement with the use of these compounds shall not be less than 30 

minutes and final setting time shall not be more than 10 hours. Test shall be carried out in 
accordance with IS 4031. 

Compressive strength of specimen at 3 days shall not be less than 160 kg/sq.cm nor 80% of 
the 3 days compressive strength of mortar cubes prepared with same cement and sand only, 
whichever is higher. Similarly compressive strength at 7 days shall not be less than 220 

kg/sq.cm nor less than 80% of the 7 days compressive strength prepared with the same cement 
and sand only, whichever is higher. The test to determine the compressive strength shall 
conform to IS 4031. 

Concrete Penetrating Corrosion Inhibiting Admixture shall be as per EIL Specification No. 
6-68-0017. 

WATER BARS (WATER STOPS) 

PVC water bars shall be used in reinforced concrete construction of liquid retaining structures 
or any other structure to safeguard them from hydrostatic pressure and water leakage and any 
relative movement between two parts of the structure due to thermal loading shrinkage or 
differential movement of foundations. Wherever desired or shown in the drawings, they shall 

be used at expansion/contraction/construction joints. These shall be pre-formed and shall 
provide a permanent water tight seal along the entire joint in the poured concrete structures. 
These shall also be flexible enough to withstand deflection/displacements at joints arising due 
to variation of temperatures or settlement of foundations. The minimum thickness of water bar 

shall be as shown on drawings or described in the schedule of rates and unless otherwise 
mentioned, these shall be able to withstand a water head of at least 12 meters. 

Performance requirements of PVC water bars shall meet the requirements of IS 12200. These 
shall be of approved make and of ribbed/ serrated/ plane type with a bulb af the centre. The 
thickness and width of water bars shall be as per schedule of rates/ drawings but in no case the 

thickness shall be less than 5 mm and width less than 150 mm. The joining of the water bars 
shall be carried out by vulcanising strictly as per the manufacturer's specifications. Lapped 
joints shall not be allowed under any circumstances. 

BITUMEN/BITUMINOUS MATERIALS 

Bitumen to be used for various types of work shall meet all the requirements of relevant BIS 
Codes as given below: 
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e Specification of Paving Bitumen IS73 

o Specification for bitumen mastic for flooring 1S 1195 

e Specification for Bitumen felts for water proofing and damp proofing 1S 1322 

e Specification for Bituminous compounds for water proofing and caulking 1S 1834 

purposes 
e Specification for preformed fillers for expansion joint in concrete 1S 1838 

pavements and structures 

o Specification for bitumen mastic for use in water proofing of roofs 1S 3037 

e Specification for bitumen primer for use in water proofing and damp proofing IS 3384 

e Specification for Bitumen Mastic for Tanking and Damp proofing 1S 5871 

o Specification for Glass fibre base coal tar pitch & bitumen felts 1S 7193 

e Code of practice for damp proofing using bitumen mastic 187198 

e Specification for bitumen Mastic, Anti-Static and electrically conducting 1S 8374 
grade 

The type and grade shall be as shown on the drawings or as indicated in schedule of quantities 
or as directed by Engineer-in-Charge. Tests and acceptable criteria shall be as per relevant BIS 

Codes. 

13.0 PVCPIPES 

PVC Pipes shall conform to the requirements of IS 4985. 

140  WOOD/ TIMBER 

14.1  Wood recommended for platforms of cold vessels or below cold vessels/ exchangers shall be 
hard and shall be of group A, grade I, and shall have safe permissible stress of 7 N/mm? in 
compression, perpendicular to grains on outside location as per IS 883. General characteristics 

like durability, treatability etc. shall conform to IS 883 and IS 3629. 

14.2  Timber required to be used for formwork shall be fairly dry before use. It should maintain its 
shape during the use and even when it comes into contact with moisture from the concrete. 

Storage of Wood/Timber shall be as per the requirements of IS 4082. 

For proper identification and selection of suitable timber for formwork, following codes shall 
be referred. 

o Classification of commercial timbers and their zonal distribution 18399 
e Specification for ballies for general purposes. 18 3337 

o Specification for Ply wood for concrete shuttering work. 1S 4990 

150 EPOXY COMPOUNDS 

Refer EIL Specification No. 6-68-0056. 

16.0 PAINT 

16.1  Refer EIL Specification No. 6-79-0020 or the job specification whichever applicable. 
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17.0 ANTITERMITE COMPOUNDS 

17.1  Following chemicals as per IS 6313 (Part 2 & 3) shall be used for treatment of soil for 

protection of buildings against attack by subterranean termites: 

. Dosage* 
S.No. Chemical Relevant Standard (Chemical Emulsion) 

Chlorpyrifos 20% Emulsifiable 250ml in 5 litre water 

1 Concentrate (EC) IS 8944 50ml in 1 litre water 

Imidacloprid 30.5% Suspension IS 16131 10.5ml in 5 litre water 
2 Concentrate (SC) 2.1ml in I litre water 

3 Bifenthrin  2.5% Emulsifiable IS 15936 100ml in 5 litre water 
Concentrate (EC) 20ml in 1 litre water 

(*Dosage as specified above or as per Manufacturer’s recommendation, whichever is stringent) 

18.0 POLYSULPHIDE SEALANTS 

Polysulphide Sealants shall conform to IS 12118 and be of approved make. Test conditions 

and requirements shall be as given in the above referred BIS code. 
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1.0 

2.0 

22 

2.3 

3.0 

3.1 

SCOPE 

This specification describes the information to be included in a Project Specification and 

also covers the requirements for material, storage, preparation of fabrication drawings, 
fabrication, assembly, tests/examinations, transportation, erection and painting of all types 
of bolted and/or welded structural steel works for general construction work. Fabrication of 

structures shall also include fabricating: 

(a) Built up sections/plate girders made out of rolled section and/or plates. 

(b) Compound sections made out of rolled sections. 

REFERENCES 

BIS Codes 

1S 800, IS 808, IS 816, 1S 819, 1S 822, 1S 919, IS 1024, IS 1261, 1S 1323, 1S 1477,1S 1852, 
1S-2074, 1S 7205, IS 7215. IS 7307, 1S 7310, IS 7318, IS 9595 and other relevant BIS 

Codes. 

International Standard 

AWS D1.1 Structural Welding Code - Steel 

EIL Specifications 

6-68-0002- Materials 
6-79-0020 (or relevant Job Specification) - Surface preparation & protective coating 

In case of conflict between the clauses mentioned in this specification and those in the 
Indian Standards, this specification shall govern. Any special provision as shown or noted 
on the design drawings or any project specific specification specified elsewhere shall govern 

over the provisions of this specification. 

MATERIALS 

General 

All materials shall conform to their respective specifications given in EIL Specification no. 
6-68-0002. The use of equivalent or alternative materials shall be permitted only in very 

special cases and for all such cases prior written approval of the Engineer-in-Charge shall be 

obtained. 

Receipt & Storing of Materials 

Each section shall be marked for identification and each lot shall be accompanied by 
manufacturer's quality certificate, chemical analysis and mechanical characteristics. 

All sections shall be checked, sorted out and arranged by grade and quality in the store. Any 
instruction given by the Engineer-in-Charge in this respect shall be strictly followed. 

Ali material shall be free from surface defects such as pitting, cracks, laminations, twists etc. 
Defective material shall not be used and all such rejected material shall be immediately 

removed from the store/site. The decision of the Engineer-in- Charge in this regard shall be 

final and binding. 
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