
Bharat Heavy Electricals Limited 
Boiler Auxilaries Plant, 

Ranipet –632 406 
Civil Projects & Services 

 
TENDER NOTICE NO:BAP-CFD-04/2008-09 DATED 16.05.2008 

 
Sealed tenders are invited for the following works from those contractors who 
have experience in Design, fabrication and Erection of Pre-Engineered 
Buildings (PEB) inside Factory for Government Departments, Government 
Undertakings, reputed private sectors etc., as per the eligibility criteria specified. 

 
Sl. 
No. 

Name of Work Period of 
Completion 

01 New Fabrication Bay in Factory. 8 Months 
02 New Rolling Bay in Factory 8 Months 

 
The EMD for total works  are Rs.2,00,000/- and shall be collected in the form of Pay 
order or Demand Draft only. 
 
Tender documents (non-transferable) may be received from the office of the Deputy 
General Manager (Civil Factory & Designs) from 19.05.2008 on remittance of 
Rs.500/-(non-refundable). Tender documents may also be down loaded from BHEL 
web site www.bhel.com/tender/list_tender.php  
 
BHEL will not be responsible  for any loss/delay of documents sent by post. 
 
Time is the essence of contract. Any delay beyond the delivery date will attract 
Liquidated Damages as per GCC. 
 
Separate Technical and Commercial bids in sealed covers will be received at the 
Office of The Dy. Gen.Manager Civil Factory BHEL Ranipet up to 11.00 AM on 
10.06.2008. The Eligibility criteria bid will be opened immediately and the 
Technical bid will be opened at 3.00 P.M. on the same day in the presence of 
tenderers who may choose to be present. The commercial bids of the technically 
accepted tenderers will be opened at the appointed time duly intimated later.  
 
For clarification if any, Deputy General Manager/Civil Factory & Designs at the 
above address or in Phone Nos : 04172 – 242026 & 254694,may be contacted. 
 
Any Change/s and / or Corrigenda to the Tender Enquiry including change of tender 
opening date, if any, would be hosted on the web only.  No separate publication in 
the newspapers or notice through other media would be given to the intending 
bidders by BHEL.  
 
The purchaser shall be under no obligation to accept the lowest or any other tender 
and shall be entitled to accept or reject any tender in part or full without assigning 
any reason whatsoever.  
 
The prices quoted shall be firm and inclusive of all taxes and duties. No price 
variation on any account shall be entertained during the contract period.  
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ELIGIBILITY CRITERIA FOR PRE- ENGINEERED BUILDING at BHEL, RANIPET  

1) Annual report for the last 3 years  

2) Experience of having successfully completed similar works during the last 7 years 
as on 31.03.2008 for Government Departments, Government Undertakings 
reputed private sectors etc.  

3) The contractor shall possess a solvency certificate from their bankers for Rs.15 
crores. 

4) The contractor should have executed at least a single PEB of not less than Rs.10 
crores in contract in the last preceding 3 yrs. 

5) The turnover of the contractor shall be a minimum of 40 crores for each 
preceding 3 financial years.  

6) The contractor should possess his own pre-engineering building components 
manufacturing facility and design capability. 

7) The contractor shall have designed & supplied PEB’s a minimum of 50 tonnes or 
higher.  

8) Certificate from customers/end users for satisfactory performance of the work. 

9) List of customers with contract details.  

10) Contractors who have designed and supplied PEB’s conforming to IS 800 shall 
only be considered. The PEB design shall be vetted by IIT, Chennai at the 
contractor’s cost. 

 
 
Tender bids not meeting any of the above pre -qualification criteria shall be rejected.  
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Questionnaire to be answered by the tenderer by ticking the suitable boxes. 

 

Sl.No. Description Yes No 

01 
Whether the tenderer has understood the scope of 
work and agrees to deploy manpower as indicated in 
the tender. (If there is any clarification required, the 
same may be got cleared from the Executive-in-
charge, before submitting the offer.) 

  

02 
Whether the tenderer has agreed to all Terms & 
Conditions given in the tender. (If there is any 
deviation, the same may be mentioned in separate 
sheet.) 

  

03 Whether the tenderer has their own code for ESI & PF. 
(A copy of the certificate to be enclosed). 

  

04 
Whether the tenderer has enclosed copy of the present 
Service/Sales/Works contract sales Tax registration 
certificates. If a vendor is exempted from the 
registration under Service/Sales Tax, the reason there 
of be stated.  

  

05 
Whether the vendor/Contractor is availing service Tax 
credit/VAT Credit for their inputs.    

06 
Whether the vendor will submit VAT/Service Tax 
invoice as per the existing ACT and the rules their 
under. 

  

07 
Whether the tenderer agrees to Pay Wages as per 
Minimum wages Act, EL Wages, Holiday Wages as 
per Tamilnadu Factory rules. (Necessary proof should 
be submitted while claiming running bill and final bill.) 

  

08 
Whether the PAN Number of the vendor is furnished. If 
exempted from IT, the exemption certificate shall be 
enclosed. 

  

09 
Whether the tenderer agrees to keep the validity of 
their offer for three months from the date of opening of 
bid and keep the prices firm throughout the contract 
period. 

  

10 Whether the tenderer agrees for the payment terms 
BHEL. 

  

11 
Whether the tenderer has agreed to submit EMD of 
Rs.2,00,000/- and has submitted the same along with 
technical bid. (If not enclosed the tender will not be 
considered). 

  

12 
Whether the tenderer has agreed to submit Security 
Deposit immediately after receipt of the work order.   

13 
Whether the tenderer has enclosed the list of their 
clients with addresses & contact persons.   
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14 
Whether the tenderer has enclosed the completion 
certificates received from Government/Reputed 
organization for the similar work done for the last 7 
years ending 31.03.2008. 

  

15 Whether the tenderer has enclosed the list of similar 
works carried out with supporting documents   

16 Whether the includibility/excludability of the taxes and 
duties in the rates offered has been clearly indicated. If 
the same is not done, BHEL will choose to assume the 
rates are inclusive only. 

  

17 All payments will be made through e-payment only for 
which required certificate to be submitted as enclosed 
will be submitted by the vendor on receipt of the order 

  

18 Whether the tenderer has enclosed the list of technical 
personnel, their qualification & experience who will be 
deployed for this work. 

  

19 Whether the tenderer has indicated the address of 
their local office in Ranipet along with phone no. & fax 
no.  

  

20 Whether the tenderer has enclosed the solvency 
certificate obtained from a bank for a value of Rs. 15 
crores minimum. 

  

21 Whether the tenderer has enclosed the DD towards 
the cost of Tender Document, along with the Technical 
bid. (In case the tenderer has downloaded the tender 
document directly from the Web Site. If not enclosed 
the tender will not be considered). 

  

22  Whether the tenderer accepts reverse auctioning 
process through internet. 

  

23 Whether the tenderer has enclosed the annual report 
for the last three years, 

  

24 Whether the tenderer has submitted the proof of 
having completed a single work order value more than 
10 Crores. 

  

25 Whether the tenderer has submitted the proof of 
turnover for last 3 years for a value of more than 40 
Crores. 

  

26 Whether the tenderer has submitted the proof of 
having their own manufacturing facility for making pre 
engineered building components. 

  

27 Whether the tenderer has enclosed the proof of having 
designed and executed crane capacity of 50T or more. 

  

28 Whether the tenderer has enclosed the proof of having 
designed the PEB at least one building as per IS 800. 

  

Note: If any of the question is not applicable, please mention as “Not Applicable” 
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SECTION - 1  - TECHNICAL SPECIFICATIONS FOR PEB BUILDING 
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SECTION - A    

INSTRUCTIONS TO TENDERERS 

1.1.   Pre-bid  Conference: 

1.1.1 Pre-bid conference of the prospective tenderers will be held on 26.05.2008 at 
11.00 A.M. in the office of DGM/CIVIL FACTORY/BHEL/ Ranipet for 
clarifications of any doubts. On any conditions of the contract, specifications 
etc. 

1.1.2 The tenderer or his official representa tive is advised to attend the pre-bid 
conference on the date mentioned above. 

1.1.3 Any modification arising out of the pre-bid conference shall be formalized by 
issue of amendments to the Tender Documents. 

THREE ENVELOPE SYSTEM: 

2.0 ELIGIBILITY CRITERIA 

Documents related to eligibility criteria like work orders, completion certificates, 
balance sheets , banker’s certificate, proof of having designed and executed crane 
girder of 50 t or more , proof of owning the manufacturing facility and check list etc., 
to be submitted in envelope no. 1 and shall be enclosed in the eligibility criteria 
envelope 

MANDATORY COMMERCIAL ACCEPTANCE TERMS 

Terms of Payment: 

1)  80% progress payment on receipt of PEB components at site on pro-rata basis 
against approved BOQ. The payments shall be released within seven days of 
their certification by BHEL site engineer. 

2) 10% on erection on pro rata basis of identified PEB components. 

3) 10% on successful commissioning and handing over of the PEB against a 
performance bank guarantee valid up to the warranty period of one year. 

 

Loading for non-acceptance of payment terms: 

Offers with deviations to the standard payment terms will be loaded @ 1% per month 
for the deviated amount for the deviated period for the purpose of evaluating the 
lowest bidder. Request for advance payment shall not be considered nor liability 
towards interest accepted. 

Corporate Warranty: 

The tenderer shall furnish Corporate Guarantees for; 

a) Roof: 10 years for leak proof ness. 

b) Frames:10 years for stability 
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Compensation for delay: 

For any delay beyond the contracted delivery, the tenderer shall pay at the rate of ½ 
percent per week subject to a maximum of 10 % of the contract value.  

Loading factor for non-acceptance of compensation for delay clause: 

Offers which deviate from this clause, will attract maximum 10% loading on the offer 
and accordingly proportionate percentage will be loaded for accepting lesser 
percentage of compensation for delay clause. Example: If the tenderer has accepted 
for maximum 5% compensation for delay clause, then balance 5% will be loaded for 
evaluating lowest bidder.  

Nature of award of Contract: 

Only an indivisible contract shall be executed including supply, erection and handing 
over. No other form of contract shall be entertained. 

Material: 

Before commencing fabrication, the tenderer shall obtain BHEL’s  prior approval for 
the useage of material. The tenderer shall produce necessary documentation 
(material test reports). The material should be sourced from the under mentioned 
sources preferably. 

Steel for Frames- Essar Steel/Jindal/SAIL/ISPAT/Tata 

Roof and wall cladding coils- Zinc alum of Bluescope/NIPPON/Union Steel. 

Taxes & Duties: These shall be paid / reimbursed. The Tenderer shall furnish tariff 
headings of the statutory levies clearly in his offer and also the value of the offer 
liable for such duties/taxes. 
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3.0: TECHNICAL BID: 

3.1               The Technical bid will comprise the following: 

i. The general approach and methodology proposed for carrying out the 
items covered in the Scope of work should be submitted, including such 
detailed information as deemed relevant.  Apart from the above, 
contractor shall give details and number of equipments, to be mobilized 
to complete work as per specifications, in stipulated time schedule. 

ii. Detailed overall work programme and a bar chart indicating the duration 
and timing of all major activities showing the desired milestones. 

iii. General arrangement drawing of all buildings showing all structural and 
non structural elements mentioned in the scope. 

iv. List of codes of standards in addition to those mentioned in the 
specifications. 

3.2.  The tenderers shall submit the quality assurance plan duly signed by the 
corporate  head or any other authorized person.  

3.3.  No information relating to financial terms of services should be included in 
the Technical bid. Proposals are to be submitted to determine that the 
tenderer has a full comprehension of the work the contract. Where a 
tenderer’s technical submittal is found non-complaint with the   
requirement or work it may be rejected.  This process is to assure  that only 
technically acceptable proposals are considered for the work. 
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4.0  FINANCIAL BID:  

The financial bid will comprise the following: 

i. Tender document 

ii. Bill of quantities. 

4.1.  The financial bid proposal should be submitted in a separate sealed envelope. 
The prices shall be entered in the bill of quantities attached with tender 
documents. These prices should include all costs associated with the 
contract.  

4.2.  All documents issued for the purposes of tendering and any amendments 
issued shall be deemed as incorporated in the tender. 

4.3.  The contractor shall effect and maintain professional indemnity insurance for 
the amount equal to Indian Rupees 25 Lakhs.  The contractor shall produce 
evidence of coverage of the professional indemnity insurance before any 
payment is released. The insurance which shall insure the contractor’s liability 
by reason of professional negligence and errors in the design of the works, 
shall be valid for 5 years from the date of issue of Completion certificate.   The 
employer will not issue final payment certificate until the contractor has 
produced evidence that coverage of professional indemnity insurance has 
been provided for the aforesaid period.  

5.0 . SUBMISSION OF TENDER: 

5.1.  Eligibility criteria, technical bid and financial bid shall be sealed in three 
separate envelopes clearly marked as eligibility criteria, technical bid and 
financial bid.  The three envelopes, shall be kept in an other envelope 
addressed to the DGM/Civil Factory, BHEL, Ranipet , Vellore Dt, Tamil 
Nadu duly Super scribing on top, Tender Number, Name of Work, Time 
and Date for submission and time and date for opening.  The envelope 
should bear the name and address of the tenderer.  

5.2.  The DGM/CIVIL FACTORY will open the eligibility criteria, in the presence 
of tenderers or their representatives who choose to attend on date & time 
as mentioned in notice inviting tender. 

5.3.  The sealed technical and financial bid will be kept in the safe custody of 
the DGM/ Civil Factory and will be opened on a subsequent date after 
evaluation of eligibility criteria . Technical bids of tenderers who satisfy the 
eligibility criteria shall then be opened at notified time, date and place in 
the presence of tenderers or their representative.  Financial bids of all 
technically found suitable offer will be opened and the date for opening of 
financial bids shall be informed separately. 

5.4.  Technical evaluation of technical bids submitted by tenderers shall be 
undertaken based on details submitted in the technical bid only. No 
clarification/additional information in this regard will be sought from 
tenderers. Tenderer shall not be required to submit their own, additional 
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information or material subsequent to the date of submiss ion and such 
material if submitted will be disregarded.  It is therefore essential that all 
the details are submitted by tenderer accurately and specifically in their 
technical bid.  However, Employer reserve the right to ask any clarification 
from tenderers for details submitted with technical bid if it so desires during 
the technical evaluation. 

5.5.  The employer will, keeping in view the contents of tender documents carry 
out technical evaluation of submitted technical bid. 

5.7.  All technically acceptable tenders will be eligible for opening of their 
Financial Bids.       DGM/Civil Factory will notify all successful tenderers to 
attend the opening of the Financial Bids.  The financial bids will then be 
opened in front of attending tenderers and all prices recorded. 

5.8. BHEL proposes to go for reverse auctioning among the technically 
qualified  

bidders who have been sort listed after technical bid evaluation. 

BBUUSSIINNEESSSS  RRUULLEESS  FFOORR  RREEVVEERRSSEE  AAUUCC TTIIOONN  

1. SCOPE:  Design, detailed engineering, fabrication, supply, erection and 
handing over of Pre -Engineered Buildings (PEBs) for the following 
requirements to true line and level as directed by the Engineer-in-charge. 

2. SCHEDULE FOR REVERSE AUCTION: The Reverse Auction is scheduled 
on – date will be informed later.   

- Initial Auction Time 

- Auction Close Time  :  Will be informed later.  

3. AUCTION EXTENSION TIME: If a bidder places a Bid in the last 5 minutes of 
Closing of the Auction, the auction shall get extended automatically for 
another 5 minutes. In case, there is no Bid in the last 5 minutes of closing of 
Auction, the Auction shall get closed automatically without any extension. 

4. BID PRICE: The Bidder has to quote the total lumpsum price (inclusive of 
design, fabrication supply to site, erection and all taxes and duties) for the 
Items specified in Annexure I. & as per excel working sheet 

5. BIDDING CURRENCY AND UNIT OF MEASUREMENT: Bidding will be 
conducted in Indian rupees for the scope and the specifications mentioned in 
Annexure- I.& as per excel working sheet. 

6. OPENING PRICE:  

• Initial Auction: The bidders are required to quote the same 
Price as quoted in the sealed Bid. BHEL shall evaluate the 
quotes from Vendors and shall arrive at an Opening Price for 
the dynamic auction. The bidders shall confirm in writing to 
BHEL that their opening bid shall be same as that quoted in 
their final sealed price bid submitted against this tender. If it is 
found to be otherwise at a later date, the bidder will be 
disqualified from the tender 
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• Final Auction: There shall be an Opening Price in this type of 

auction. The Opening Price shall be displayed at the start of 
the auction. Bidders are required to quote lower than the 
Opening Price. 

7. BID DECREMENT: The Bid Decrement for the Final Auction shall be 
available to the bidders at the start of the Final auction. There shall be no Bid 
Decrement for the Initial Auction. 

8. TECHNICAL AND COMMERCIAL TERMS: The technical & commercial 
terms are as per BHEL tender for PEBs. Vendors technical and commercial 
bid and subsequent correspondences/mutual agreement between BHEL and 
the vendors regarding commercial terms & conditions. 

9. VALIDITY OF BIDS: The Bid Price shall be firm for a period of 90 days and 
shall not be subjected to any change whatsoever. 

10. POST AUCTION PROCEDURE: BHEL will proceed with the Lowest Bid in 
the Reverse Auction as per the normal procedure. 
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REVERSE AUCTION TERMS & CONDITIONS 

 

1. LOG IN NAME & PASSWORD: Each Bidder is assigned a Unique User 
Name & Password by e-PROCUREMENT TECHNOLOGIES. The Bidders are 
requested to change the Password and edit the information in the Registration 
Page after the receipt of initial Password from e-PROCUREMENT 
TECHNOLOGIES. All bids made from the Login ID given to the bidder will be 
deemed to have been made by the bidder. 

2. BIDS PLACED BY BIDDER: The bid of the bidder will be taken to be an offer 
to sell. Bids once made by the bidder cannot be cancelled. The bidder is 
bound to sell the material as mentioned above at the price that they bid. 
Should any bidder back out and not make the supplies at per the rates 
quoted, BHEL and / or e-PROCUREMENT TECHNOLOGIES. Ltd. shall take 
action as appropriate. In case the bidder submits more than one bid, the 
lowest bid will be considered as the bidder’s final offer to sell. 

3. AUCTION TYPE:  Initial Auction shall be Sealed Bid Reverse, in which there 
is no Opening Price & the Bid Decrement. The Bidders are required to quote 
the same Price as quoted in the Sealed bid submitted to BHEL. Final Auction 
shall be English (No Ties) Reverse, in which there shall be an Opening Price 
and the Bid Decrement. The Bidders are required to quote lower than the 
Opening Price based on the Bid Decrement. 

4. VISIBLITY TO BIDDER: The Bidder shall be able to view the following on his 
screen along with the necessary fields: 

- Leading Bid in the Auction 

- Bid Placed by him   

5. AUCTION WINNER: At the end of the Reverse Auction, BHEL will evaluate 
all the bids submitted and will decide upon the winner. 

6. OTHER TERMS & CONDITIONS:  

- The Supplier / Bidder shall not involve himself or any of his 
representatives in Price manipulation of any kind directly or indirectly 
by communicating with other suppliers / bidders. 

- The Bidder shall not divulge either his Bids or any other exclusive 
details of BHEL to any other party. 

- BHEL’s decision on award of Contract shall be final and binding on all 
the Bidders. 

- BHEL reserves the right to finalize the contract based on reverse 
auction bids or the sealed price bids submitted along with offer. 

- BHEL along with e-PROCUREMENT TECHNOLOGIES PVT LTD can 
decide to extend, reschedule or cancel any Auction. Any changes 
made by BHEL and / or e-PROCUREMENT TECHNOLOGIES after the 
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first posting will have to be accepted if the Bidder continues to access 
the site after that time. 

- e-PROCUREMENT TECNOLOGIES shall not have any liability to 
Bidders for any interruption or delay in access to the site irrespective of 
the cause. 

- e-PROCUREMENT TECHNOLOGIES is not responsible for any 
damages, including damages that result from, but are not limited to 
negligence. e-PROCUREMENT TECHNOLOGIES will not be held 
responsible for consequential damages, including but not limited to 
systems problems, inability to use the system, loss of electronic 
information etc. 

N.B. 

All the Bidders are required to submit the Agreement Form (Annexure - II) duly 
signed to e-PROCUREMENT TECHNOLOGIES Pvt. Ltd. After the receipt of the 
Agreement Form, Log in ID & Password shall be allotted to the suppliers (bidders).   

- After the completion of the Auction event, all the Bidders have to submit the 
Price Breakup immediately to e-PROCUREMENT TECHNOLOGIES Pvt. Ltd. 
for further proceedings. 
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ANNEXURE- I 

 

The List of Items to be procured along with the Quantities and the Auction Start Time 
& Close Time is as follows: 

ITEM DESCRIPTION:  Design, detailed engineering, fabrication, supply, erection 
and handing over of Pre-Engineered Buildings (PEBs) for the following requirements 
to true line and level as directed by the Engineer-in-charge. 

 

Sl. 
No 

        SIZE QUANTITY OPENING 
PRICE (Rs. 
/ MT)  

BID 
DECREMENT 
(Rs. / MT) 

AUCTION 
TIME 

1(a) As per BOQ 1 lot 

1(b) As per BOQ 1 lot 

2(a) As per BOQ 1 lot 

2(b) As per BOQ 1 lot 

2 © As per BOQ 1 lot 

2 (d) As per BOQ 1 lot 

   

   

 

 

 

 

 

 

 

Shall get 
displayed on 
the site 
during the 
start of the 
auction. 

 

 

 

 

 

 

 

 

 

 

Will be 
informed later 

 

 

 

 

 

 

Will be 
informed 
later 
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Annexure- II 

Process Compliance Form 

To  

M/S. e-PROCUREMENT TECHNOLOGIES PVT  LTD, 

314-316, SHIROMANY COMPLEX, 

OPP.OCEAN PARK, NEHRUNAGAR CROSS ROAD, 

AHMEDABAD-380015. 

Sub: Agreement to the Process related Terms and Conditions 

Dear Sir, 

This has reference to the Terms & Conditions for the Reverse Auction (BHEL Enq: 
4471919E) mentioned in the Business Rules document. 

This letter is to confirm that: 

1) The undersigned is authorized representative of the company. 

2) We have studied the Commercial Terms, Excel Working Sheet and the 
Business rules governing the Reverse Auction as mentioned in your letter and 
confirm our agreement to them. 

3) We also confirm that we have taken the training on the auction tool and have 
understood the functionality of the same thoroughly. 

4) We conformed that rates are valid till 30 days from Auction date . 

We, hereby confirm that we will honor the Bids placed by us during the auction 
process.  

With regards   

 

 

 

Signature with company seal 

Name – 

Company / Organization – 

Designation within Company / Organization – 

Address of Company / Organization – 

- Sign this document and Fax at 079-26750009 
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Annexure- A 

GENERAL TERMS AND CONDITIONS OF REVERSE AUCTION 

Against this enquiry for design, detailed engineering, fabrication, supply and erection 
of pre-engineered buildings (PEB) with detailed scope of supply as per enquiry 
specifications, BHEL may resort to “REVERSE AUCTION PROCEDURE”, i.e., ON 
LINE BIDDING ON INTERNET. 

1. For the proposed reverse auction, technically and commercially acceptable 
bidders only shall be eligible to participate 

2. BHEL will engage the services of a service provider who will provide all 
necessary training and assistance before commencement of on line bidding 
on Internet. 

3. BHEL will inform the vendor in writing in case of reverse auction. The details 
of Service provider to enable them to contact & get trained. 

4. Business rules like event date, time, start price, bid decrement, extensions 
etc. Also will be communicated through service provider for compliance. 

5. Venders have to fax the compliance from in the prescribed format (provider by 
Service provider) before start of Reverse auction. Without this, the vendor will 
not be eligible to participate in the event. 

6.    BHEL will provider the calculation sheet (e.g., EXCEL sheet) which will help        
To arrive at “Total Cost to BHEL like Supply,Packing & forwarding charges, 
Taxes And Duties, Freights Charges, Insurance, Service Tax for Service, 
Erection and loading Factors (for non – compliance to BHEL standard 
Commercial terms & conditions) for each of the vendor to enable them to fill – in 
the price and keep it ready for keying in during the Auction. 

      7.   Reverse auction will be conducted on scheduled date & time. 

 8.  At the end Reverse Auction event, the lowest bidder value will be known on 
the network. 

9. The lowest bidder has to Fax the duly signed Filled – in prescribed format as 
Provided on case – to – case basis to BHEL through Service provider within 
24 Hours of auctions without fail. 

10. Any variation between the on – line bid value and the signed document will be 
Considered as sabotaging the tender process and will invite disqualification of 
vendor to conduct business with BHEL as per prevailing procedure. 

11. In case BHEL decides not to go for Reverse Auction procedure form this 
tender Enquiry, the price bids and impacts, if any, already submitted and 
available with BHEL shall be opened as per BHEL’ s standard practice. 
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BHARAT HEAVY ELECTRICALS LIMITED 
BOILER AUXILIARIES PLANT 

RANIPET 632 406 
CIVIL FACTORY & DESIGNS 

Name of Work: Design, fabrication, erection of Pre-Engineered Building inside Factory  
Sl.No. Description of work Qty Unit Amount 

1 Design, fabrication supply and erection of pre-
engineered building  as per IS: 800-2007 and 
relevant codes for the following buildings.    

a Alternate 1:New Fabrication bay of size 30m x 
210m with EOT crane of capacity of 20T - 1 
No., 100T - 1 No. and Semi gantry crane of 
capacity 3T - 2 Nos on one side with a detailed 
scope of work specified in technical 
specifications & drawings. The building shall be 
designed with a provision for furture expansion. 1Lot   

b Alternate 2:New Fabrication bay of size 30m x 
210m with EOT crane of capacity of 20T - 1 
No., 100T - 1 No. and Semi gantry crane of 
capacity 3T - 2 Nos on one side with a detailed 
scope of work specified in technical 
specifications & drawings. The building shall be 
designed with a provision for furture expansion.  
(Same as Alternate 1 but i) Synthetic enamal 
painting in place of epoxy painting with 
appropriate primer, ii) Trapizoidal profile sheets 
in place of standing seam profile sheets, iii) 
Ultrosonic testing for full penetration flange to 
web welding for 10% in place of 100% and iv) Z 
purlins in place of pre-galvanized purlins). 1Lot  

2 Design, fabrication supply and erection of pre-
engineered building as per IS: 800-2007 and 
relevant codes for the following buildings.    

a Alternate 1: Roll forming bay Same as 
alternate 1 but of size 30m x 240m with EOT 
crane of capacity of 20 - 3 Nos. and Semi 
gantry crane of capacity 3T with a detailed 
scope of work specified in technical 
specifications & drawings. The building shall be 
designed with a provision for furture. 1Lot  



Bharat Heavy Electricals Limited 
Boiler Auxilaries Plant, 

Ranipet –632 406 
Civil Projects & Services 

 
b Alternate 2: Roll forming bay of size 30m x 

240m with EOT crane of capacity of 20 - 3 Nos. 
and Semi gantry crane of capacity 3T with a 
detailed scope of work specified in technical 
specifications & drawings.The building shall be 
designed with a provision for furture.(Same as 
Alternate 1 but  i)Synthetic enamal painting in 
place of epoxy painting with appropriate primer, 
ii)Trapizoidal profile sheets in place of standing 
seam profile sheets, iiii) Ultrosonic testing for 
full penetration flange to web welding for 10% in 
place of 100% and iv) Z purlins in place of pre-
galvanized purlins). 1Lot  

c Alternate 3: Roll forming bay of size 30m x 
210m with EOT crane of capacity of 20 - 3 Nos. 
and Semi gantry crane of capacity 3T-2 Nos. 
one each on both side for the first half of the 
bay length with a detailed scope of work 
specified in technical specifications & 
drawings.The building shall be designed with a 
provision for furture expansion. 1Lot  

d Alternate 4: Roll forming bay of size 30m x 
210m with EOT crane of capacity of 20 - 3 Nos. 
and Semi gantry crane of capacity 3T-2 Nos. 
one each on both side for the first half of the 
bay length with a detailed scope of work 
specified in technical specifications & 
drawings.The building shall be designed with a 
provision for furture expansion.(Same as 
Alternate 2 but i) Synthetic enamal painting in 
place of epoxy painting with appropriate primer, 
ii)Trapizoidal profile sheets in place of standing 
seam profile sheets, iii) Ultrosonic testing for full 
penetration flange to web welding for 10% in 
place of 100% and iv) Z purlins in place of pre-
galvanized purlins). 1Lot  
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6.0  INTERFACES: 

The scope of work for the interfaces work for various interfacing Contracts are 
detailed below, the interfaces include but are not limited to: 

a. Supply of foundation anchor bolts to Civil Contractor 

b. Interfacing with Civil & Electrical Contractors. 

6.1.   The rates are inclusive of all cost but not limited to the cost such as for 
plants, Equipments, tools, all type of labours, supervision, all materials 
from the source of supplies as approved by Engineer in charge/Employer 
including all lead and lifts, transport, all temporary works, erection 
maintenance, contractors profits & establishments/overheads together with 
preparation of designs and drawings  pertaining to casting yard et. All 
general risks, taxes, royalties, duties, CESS, OCTROI and other levies, 
insurance liabilities and all other obligations set out or implied in the 
contract for completion of work except otherwise specified in Bill of 
Quantities  

6.1.2. The Contractor shall plan his works keeping in view restriction of approach 
and availability of space and time. 

6.1.3. The area in which the work lies is mostly plain terrain. 

6.2. DESIGN CRITERIA: 

6.2.1. The shop drawings should cover all the items pertaining to all temporary 
works required for fabrication, shop assembling, transportation scheme for 
various structural elements.  The Contractor shall himself formulate a 
practical and viable scheme for fabrication of all structural members and 
launching scheme.  The tenderer should, along with the tender specify the 
scheme that he proposes to adopt for carrying out all the works including 
fabricating &, transporting the same to site and Launching scheme.  

6.3.     REFERENCE TO THE STANDARD CODES OF PRACTICE: 

6.3.1  The contractor shall make available at site all relevant Indian Standard 
Codes of practice as applicable and other relevant 
British/German/American Standard.  

6.3.2 Wherever Indian Standards do not cover some particular aspects of           
design/construction, relevant British/German/American Standards will be 
referred to. 

6.3.3.  In case of discrepancy among Standard codes of practice TECHNICAL 
Specifications and provision in sub-clauses in this NIT, the order of 
precedence will be as below: 

i. Provision in N.I.T. 

ii. Technical Specifications 

iii.  IS 800 -2007 

iv. Standard Codes of Practice 
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v. In case of discrepancy among Standard Codes of Practice, the decision of 

the 

Engineer in charge will be final.   

6.4  FABRICATION DEPOT: 

Contractor shall use his own premises / workshop for fabrication of structural steel 
work. 

6.5. ASSOCIATED WORKS: 

Works to be performed shall also include all general work preparatory to the 
fabrication of structural steel work, launching of steel structures during the works 
of any time necessary for the due and satisfactory construction completion and 
maintenance of the works to the intent and meaning of the drawings adopted and 
technical specifications, to best Engineering standards and orders that may be 
issued by the Engineer in charge from time to time, compliance by the agency 
with all Conditions of Contract, supply of all materials, apparatus, plants, 
equipment, transport, offices, stores, workshop, staff, labour and the provision of 
proper and sufficient protective works, temporary fencing, lighting and watching 
required for the safety of the public and protection of works on adjoining land, 
first-aid equipment, sanitary accommodation for the staff and workmen, effecting 
and maintenance of all insurances, the payment of all wages, salaries, provident 
fund,  fees, royalties, duties or the other charges arising out of the fabrication of 
works and the regular clearance of rubbish, clearing up, leaving the  site perfect 
and tidy on completion.   

6.6. PRELIMINARY DRAWINGS: 

Preliminary drawings in tender documents represent Employer’s proposal based 
on preliminary design. Detailed working drawings will be submitted by the 
contractor based on the approval of structural design by the Engineer in charge. 

6.7. TIME SCHEDULE: 

The agency shall submit with the tender “Time Schedule” for completion of 
various  portions of works.  This  schedule is to be within the overall completion 
period of 5 months (Five months) for the fabrication, supply and erection of 
structural steel work. The detailed programme in the form of a quantified bar 
chart or CPM network shall include all activities from start to completion. 
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SECTION – B 

SCOPE OF WORK 

1.0 GENERAL:  

The scope of work for Pre-Engineered Steel Building System is as defined in the 
following sections under the contract which includes design, manufacture, supply 
and erection of Structural Steel System, Metal Roof System, Wall System, Trims 
and Flashings, Turbo Ventilators and all accessories as required for the 
successful and satisfactory completion of the contract. 

DETAILED SCOPE OF WORK: 

1.1. Building components 

 -Metal roof sheets, 

      -Side sheeting, purlins, sag rods cleats ,bolts and nuts, 

-Roof Ventilators (Turbine) 112 nos per building, 

 -Translucent sheets for light (Poly carbonate), 

 -Purlins spacing based on load and deflection limits , 

 -eaves strut 

 -Steel Portal Frames including Crane leg /stepped column, 

 -Rafter bracings,  

 -Column bracings (Portal Bracings @ 50 m c/c at 2 places), 

 -Gable end sheeting, purlin, columns, 

 -Gutters, calculation to be shown to justify the size, 

 -Down take pipes, calculation to be shown to justify the size, 

 -Crane girders EOT, legs connections, bolts to roof Leg and Crane leg, 

-Semi gantry girders including brackets (2Nos/each column). Girders for the 
full length of the bay on one side of the bay. 

-Buffer stop (Design Refer Annexure) 4 nos. in Rolling bay, 6 Nos. in 
Fabrication bay. 

 -Stair case to approach crane 1 no./ building. 

-Crane walk way and Hand Rails on both sides with toe plate and 5mm 
chequred plates, on both sides of the bay. 

 -Sliding doors 4 nos. 5mx6m, 

 -Louvers for full length of the building, 

 -Foundation Bolts as per design. 

 -Connecting bolts (high strength), 

 -Framed openings for sliding door 4 Nos.  
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 -Canopy for openings 4Nos.per building 3m cantilever with ends closed. 

 -Base plates with Gussets for stiffening as per design. 

-Roof monitor for the entire length of the building with curved sheets and 
vertical FRP sheets as per drawing. 

-Flashings  

1.2. Testing of all materials and quality control as per quality plan. 

1.3. Erection of all the components mentioned in the scope of work. 

1.4. Load test on crane girders (after crane erection). 

 All aspects of quality assurance, including procurement & testing of materials 
and other components of the work, as specified or as directed: 

a. Clearing of site and handing over of all the works, as directed, 

b. Maintenance of the completed work during the maintenance period, 

c. Submission of completion (i.e., `as-built’) drawings and other related 
documents as specified: 

Any other requirement for the commissioning of the buildings in all respects in 
accordance with the provisions of the Contractor and/or to ensure the structural 
stability and safety during and after construction  

2.0 DETAILED ENGINEERING: 

2.1 The contractor shall design the structures and prepare all the required 
drawings needed for correct and accurate construction.  The design shall be 
strictly in accordance with the “Design Specifications” given in Section - C 
and building description given in Section-B. 

2.2 The contractor shall submit the design basis and General Arrangement (G.A) 
of the structure along with required explanatory sketches/drawings and get 
the same reviewed by consultants / customer BHEL before starting the final 
design and Ready for Construction (RFC) drawings.  Ten days time will be 
required by Consultants /BHEL for approval. The contractor shall also furnish 
the foundation loading, base reaction and all other relevant data for the 
structure to BHEL both soft and hard copy. 

2.3 Construction of the structure shall not be taken up at site till all the drawings 
are reviewed by BHEL and comments/suggestions given by 
consultants/BHEL are incorporated. 

2.4 BHEL reserves the right to review any/all or none of the designs and 
drawings.  Review by BHEL shall not relieve the contractor of his 
responsibility for correct design and execution of the works. 

2.5 The final design and RFC drawings shall directly adhere to the reviewed 
design basis and general arrangement and shall incorporate all the comments 
/ suggestions given by BHEL without any extra cost to the Owner and any 
implication on time schedule for completion of work. 
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2.6 After the completion of erection and construction, the contractor shall submit 

to the Owner “As Built” drawings in 3 sets of copies as specified elsewhere. 

3.0 CONSTRUCTION : 

3.1 Erection of all structural works, roofing, cladding, framed openings etc., 
including supply of all materials, labour, supervision, plant, tools and tackles 
etc., shall be carried out by the Contractor. 

3.2 All materials and construction shall conform to the Material and Painting 
Specifications given in Section –F of this document. 

3.3 Erection of Pre -Engineered Building shall be done in the presence / guidance 
of PEB Manufacturing experts. 

3.4 Foundation Bolts shall be fixed and grouted by the civil contractor. The 
alignment and levels are to be checked and certified by the PEB 
Manufacturer’s Engineer. 

3.5 No welding is permitted at site unless otherwise cleared by the 
Consultant/BHEL. 



Bharat Heavy Electricals Limited 
Boiler Auxilaries Plant, 

Ranipet –632 406 
Civil Projects & Services 

 

SECTION –C 

BUILDING DESCRIPTION 

1.0 The brief building description for various areas of Proposed Project are as 
below: 

ROLLING BAY: 

a. Span    :  29.5 Inner to inner of roof leg 

b. Length                             :  210 c/c of column 

c. Clear height   : 12.60 clear at Knee 

           d. Crane (EOT) Span  : 28.5m Rail to Rail distance. 

01. Roof Slope: 1:10 

02. Bay spacing: 28 bays @7.5 m c/c . (Alternate can be suggested if economical) 

03. No expansion joint is to be provided instead two no. of Longitudinal portal 
bracing to be provided at a spacing of 50m as specified in IS-800-2007 

04. Roof: 0.47mm TCT Standing seam profile Bare galvalume sheets for the Roof 
Single   skin. 

05. Wall cladding: 0.5mm TCT Colour coated Galvalume sheet for the walls 
above 3.6m brick wall Single skin  (Trapezoidal profile). 

06. No louver. 

07. Framed openings: 4 per side – 5m X6m height, 

08. Canopies for openings: 4 nos. – 3m Projection with end closing and curved 
eaves, 

09. Cranes: 20 MT - 3 No.  

10. Crane Rail supply and fixing: By Crane Manufactures. 

11. Crane columns and Gantry girder supply : By PEP  manufacturers 

12. Opal white-2mm Poly carbonate sheets for sky lights: 5% of Roof Plan Area. 

13.  Sliding door 4 Nos.  5mX6M (one side covered with colour coated galvalume 
same as wall sheet). 

14.  Roof Monitor 2.5 m x  1.5 m with crimped trapezoidal bare galvalume sheets 
and FRP Sheets on both the sides.  

15. Eaves Gutter & Down take pipes: in Colour  galvalume sheets.  

16. Turbine ventilators 112 Nos. 

NOTE : All frames shall be designed for future expansion as given in the above 
specifications and general arrangement drawings. 
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2.0 The brief building description for various areas of Proposed Pro ject are as 
below: 

 FABRICATION BAY 

a. Span   :  29.5 Inner to inner of roof leg 

b. Length   :  210 c/c of column (approximate)14 x 7.50m+17x    
6.175m 

c. Clear height  : 13.60 clear at Knee 

           d. Crane (EOT) Span : 28.5m Rail to Rail distance.  

1. Roof Slope: 1:10 

2. Bay spacing:14 bays @7.5 m c/c  +17 bays of 6.175m.(100t crane area) 

3. No expansion joint is to be provided instead two no. of Longitudinal 
portal bracing to be provided at a spacing of 50m as specified in IS-
800-2007      

4. Roof : 0.47mm TCT  Standing seam profile Bare galvalume clip-on 
profile sheets for the Roof Single skin. 

5. Wall cladding: 0.5mm TCT Colour coated Galvalume sheet for the 
walls above 3.6m brick wall Single skin (Trapezoidal profile).  

6. Framed openings: 4 per side – 5X6 height. 
7. Canopies : 4 nos – 3m Projection with curved eave and end closing. 
8. Cranes:100 MT1 No and 20 MT 1No. 
9. Crane Rail supply and fixing: By Crane Manufactures. 
10. Crane columns and Gantry girder supply : By PEP  manufacturers 
11. Opal white-2mm Poly carbonate sheets for sky lights: 5% of Roof Plan 

Area. 
12.  Sliding door 4 Nos.  5mX6m (one side covered with colour coated 

galvalume same as wall sheet). 
13. Triangular louvers 0.60 x 1.00 – 2 Nos. for the full length of the building 

on both sides. 
14. Roof Monitor2.5 m x 1.5 m with crimped trapezoidal bare galvalume 

sheets and FRP Sheets on both the sides  
15. Eaves Gutter & Down spouts: IN  Colour galvalume sheets  
16. Turbine ventilators 112 Nos. 

 

NOTE :  

All frames shall be designed for future expansion as given in the above 
specifications and general arrangement drawings. 
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SECTION – D 

DESIGN SPECIFICATIONS 

1.0 GENERAL  : 

The design considerations given hereunder establish the minimum basic 
requirements for the design.  However, structure shall be designed for the 
satisfactory performance of the functions for which the same is to be 
constructed. 

1.1 Whenever any reference to IS Code is made, the same shall be taken as the 
latest revision (with all amendments issued there to- ) on the notified date of 
submission of tender .For this work  IS 800-2007 to be followed. 

1.2 Apart from the IS Codes mentioned in particular for wind, live and earthquake 
loads in the various clauses of this specifications, all other relevant codes 
such as American standards (AISC, MBMA, AISI & AWS specifications) 
related to the specific job under consideration and / or referred to in the above 
mentioned codes may be followed wherever applicable, if the specifications 
for the same are not available in the relevant IS codes.  

1.3 In case of any variation / contradiction between the provisions of Codes and 
the specifications given hereunder, the provisions given in these 
specifications shall be followed. 

2.0 LOADING  

2.1 General  

The structure shall be designed for all loads, including the weight of structure, 
live load, wind or earthquake.  Due consideration shall be given to loading 
during the construction/erection phase and accounted for in the design.  The 
design to be cater for the proposed future expansion also. 

2.2 Design Loads: 

2.2.1 Dead Load : 

Self Weight of Structure including Purlins, Sheeting, Girts Bracings weight of 
turbo ventilators to be added as Dead load. etc. 

2.2.2 Imposed Load (Live Loads) 

Live loads shall be as per IS – 875.  For sloped roofs up to 10 deg.  it shall be 
0.75 KN/M². 

2.2.3 Wind Load : 

Wind loads shall be as per IS : 875. 

The basic wind speed of the site is taken as 39 m/s  

Values of coefficients K1, K2, K3 shall be as K1 = 1.0 for permanent structures.  
K3 = 1.0, K2 shall be taken for relevant class of the structure with Category 2 
terrain with respect to the actual height of the structure. The design life span 
of all structures shall be taken as 50 years. 
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2.2.4 Earthquake Load : 

           Seismic forces shall be as per IS:1893,ZONE III as applicable to Ranipet. 

3.0 VERTICAL DEFLECTION AND HORIZONTAL SWAY LIMITS : 

a) Limiting Deflection : The limiting permissible vertical deflection for 
structural steel members shall be as specified below : 

                    - Structures / structural components :as per IS 800 2007 code. 

b) The limiting permissible horizontal deflection for as per IS 800 2007 code 
where `h’ is height of building at eaves,  

4.0.      FRAME ANALYSIS : 

The frame shall be analyzed with fixed base, suitable for future expansion 
along end walls, as given in the general arrangement drawings and 
specifications. 

5.0 DESIGN CHECK :   

The design calculation should be checked by third party institution like 
IIT/Chennai. BHEL, RANIPET may submit the same set of document to 
another third party institution of their choice and get the approval. 
Comments/corrections by the third party consultant should be incorporated in 
the drawing and executed at site at no extra cost to BHEL, RANIPET. It shall 
be the responsibility of the firm to ensure structural stability of the building.  
The total design of the building shall be done to meet the design parameters 
given in design or technical specifications. 

01. Loads as per clause 3.2 of IS -800 -2007 and IS -875 

      Design as per IS-800-2007. 

      Loading combinations as per  Clause 3.5 and Table-4 IS-800-2007. 

      Deflection both lateral & Vertical as per Table 6 – IS-800-2007. 

      Design should be based on Limit State method. 

02. Both Limit States of strength as well as serviceability should satisfy the 
performance requirements refer Clause 5.2.2.1 and 5.2.2.2 of IS-800-2007. 

Factors governing the ultimate strength as per clause 5.5. of IS-800-2007 should 
be ensured.  

Limit states of serviceability as per clause 5.6 of IS -800-2007 should be ensured. 

Method of analysis may any one of the method prescribed as per clause 4.1 of 
IS-800-2007. 

Notional Horizontal loads as applicable as per clause 4.3.6 should be applied on 
the structure and checked. 

If Elastic analysis is carried out it should be based on 4.4 of IS -800-2007. 
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Effective length of comparison member should be as per clause 7.2 and 
maximum values of effective slenderness ratios should be as per Table 3 of IS -
800-2007. 

Limiting width to thickness ratio of elements may be as per Table 2 0f IS-800-
2007. 

Transfer of Horizontal forces due to wind and  EQ to the foundation should be 
ensured by proper means.  Uplift duce to wind and EQ should also be checked 
for beams and columns, purlins. 

Expansion joint need not be given as per clause 3.10.3.2 of IS -800-2007 but 
longitudinal bracing 2 Nos . @ 50m to be provided (Ref. Fig.4). 

Columns should be treated as fixed at foundation level.   

Erection loads to be taken in design. 

For bolts nuts and washers reference to be made to clause 2.4 of IS -800-2007. 

Effective sectional area should be as per clause 7.3.2. 

Gusseted column bases should be as per clause 7.4.2. 

In the design laterally supported beams reference should be made to clause 
8.3.4  

Combined stresses refer clause 9.3 of IS-800-2007. 

The Design of Crane Girder should account for the following: 

01. Impact Factor 25%. 

02. Limiting deflection as per Is-800-2007. 

03. Minimum thickness of web refer clause 8.6.  

04. Crane Girder to be designed for Tandem operation of 3nos of 20T EOT and 
2nos of 3T SEMI GANTRY IN ROLLING BAY ONLY. 

05. Buffer stop to be designed for Energy absorption. 

06.  Knee braces from the crane girder to the crane run way columns are not 
recommended. 

07. Crane runway girders are to be designed as simply supported direct 
interconnection that would restrain relative rotation between adjacent ends of 
successive girders is not recommended. 

08. Crane runway girders shall be designed and detailed and fabricated to resist 
fatigue damage 

09. Crane runway girders need not have bottom flanges stiffened by means of a 
bracing system connected to an adjacent girders or stiffening truss. 

10. Intermediate stiffeners shall be welded to the top flange with a full penetration 
(beveled) weld and should be stopped shot of bottom flange. The end bearing 
stiffness should be welded to the top and bottom flange with a full penetration 
(beveled) weld. Alternatively end bearing stiffness may be welded to the bottom 
flange to obtain full bearing.  
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11. All welds between stiffeners  and web plates or flange plates are to be 
continuous weld. 

12. Brackets should not be used to support crane runway girders. 

13. Web plate and Flange plate splice welds shall be 100% inspected by 
radiographic or ultrasonic inspection. Where flange to web welds are complete 
penetration welds they should be 100% inspected by ultrasonic inspection. 
Where flange to web welds are fillet welds they should be 100% inspected by 
liquid penetrant or magnetic particle inspection. 

14. In the design of crane girder web it is to be noted that tension field design 
introduced into the AISC specification in 1961 is not permitted for crane runway 
girders.  

Design and detailing for earthquake loads should be as per section 12. 

For Fatigue resistance design for Crane graders etc. refer section 13.  

For durability refer section 15. 

6.0  APPLICABE CODES: 

IS - 875 PART 1 TO 5 

      IS 1893- 2002 

IS 800-2007 

IS 801 -1975 

IS 807 -2006 

 

END OF SECTION 

 



Bharat Heavy Electricals Limited 
Boiler Auxilaries Plant, 

Ranipet –632 406 
Civil Projects & Services 

 

 E- PARTICULAR SPECIFICATIONS 

1.0. STEEL STRUCTURES: 

1.1.  This section covers the general requirements of designing, preparing 
necessary drawings, and providing, fabricating, painting, transporting, 
erecting, fixing in position Structural steel work for buildings, including all 
necessary temporary works and conducting of associated tests. 

1.2.  Contractor shall ensure that the Technical specifications detailed herein 
are carefully read and understood in conjunction with, and related to BILL 
of quantities, and the contractor in his rates includes all requirements 
defined herein and in other parts of the Contract Document. Works to be 
performed shall also include all general works preparatory to the 
fabrication of structural steel work, launching of steel structures during the 
works of any kind  

1.3. APPLICABLE CODES AND STANDARDS: 

The codes and standards generally applicable to the work of this section are 
listed below.  Latest revisions of the codes shall only be applicable. 

IS-875 Part I:Code of Practice for Design  Dead Loads for Building and 
Structures  
IS-875 Part I:Code of Practice for Design  Dead Loads for Building and 
Structures  
IS-875 Part II:Code of Practice for Design Imposed Loads for Building and 
Structures  
IS-875 Part III:Code of Practice for Design  Wind  Loads for Building and 
Structures  
IS-1893 (2002): Criteria for Earth Quake Resistance  Design Structures 
IS-800 (2007):Code of Practice for General Construction in Steel. And all the 
codes listed in annex-A of the code 
IS-801  (1975)::Code of Practice for  use of Cold-Formed Light Gauge Steel 
Structure 

IS-807 (2006)::Design, Erection & Testing (Structural Portion) of Cranes and 
Hoists – Code of Practice. 

IS-816 (1969): Code of Practice for use of Metal Arc Welding for General 
Construction. 

IS: 102 Ready mixed paint, brushing, red lead non-setting, priming 

   IS: 104 Ready mixed paint, brushing, zinc-chrome, priming. 

 IS: 800 Code of Practice for General Construction in Steel 

 IS: 801 Code of Practice for use of Cold Formed Light Gauge Steel Structural 

                       Members in General Building Construction.  

IS: 806 Code of Practice for use of Steel Tubes in General Building 
Construction. 

 IS: 808 Dimensions of Hot Rolled Steel Beam, channel and angle sections   
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 IS:811 C old Formed Light Gauge Structural Steel Sections. 

 IS:813 Scheme of Symbols for Welding 

 IS:814 Covered Electrodes for Manual Metal Arc Welding of Carbon and 

                       Carbon-Manganese Steel 

IS:816 Code of Practice of use of Metal Arc Welding for General construction 
in Mild Steel. 

IS:818 Code of Practice for Safety and Health requirements in electric and 
Gas Welding and Cutting operations. 

 IS:822  Code of Procedure for Inspection of welds. 

 IS:875  Code of Practice for Structural Safety of Building, Loading Standards  

IS:1024 Code of Practice for use of welding in Bridges and Structures Subject 
to Dynamic Loading. 

IS:1120 Coach Screws 

IS:1161 Steel Tubes for Structural Purposes  

IS:1182 Recommended practice for Radiographic Examination of Fusion 
Welded butt Joints in Steel plates. 

IS:1363 Hexagon Head Bolts, Screws and Nuts (Grades –C) 

IS:1364 Hexagon Head Bolts, Screws and Nuts (Grades A&B) 

IS:1365 Slotted Counter-sunk Head Screws 

IS:1367 Technical Supply condition for threaded fasteners. 

IS:1852 Rolling and Cutting Tolerances for Hot Rolled Steel Products. 

IS:1977 Low Tensile Structural Steel 

IS:2016 Plain washers  

IS:2062 Steel for General Structural Purposes 

IS:2074 Ready Mixed Paint, Air drying, Red Oxide-Zinc chrome priming. 

IS:3063 Fasteners-Single Coil Rectangular Section Spring Washers 

IS:3443 Crane Rail Sections  

IS:3600 Testing methods of fusion welded joints and weld metal in steel. 

IS:3613 Acceptance tests for wire flux combination for submerged, arc 
welding. 

IS:3757 High strength structural bolts. 

IS:4000 Code of practice for high strength bolts in steel structures 

IS:4923 Hollow Steel sections for structural use. 

IS:5369 General Requirements for plain washers and lock washers  

IS:5624 Foundation bolts. 
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IS:6227 Code, of practice for use of metal arc welding in tubular structures  

IS:6623 High strength structural nuts. 

IS:6639 Hexagonal bolts for steel structures. 

IS:8500 Structural Steel Micro-alloyed (Medium and high strength qualities) 

1.4 DESIGN: 

1.4.1  The contractor will be required to carry out detailed design of the 
structures, prepare engineering drawings and detailed ‘shop drawings’, get 
these approved from Engineer, and then carry out the fabrication work 
based on approved drawings. 

1.4.2 Contractor’s designs shall, unless otherwise specified, be based on 
provisions of relevant BIS codes.  Design guideline and design parameters 
are mentioned in SECTION –C to these specifications. 

            Where corresponding parameters mentioned in BIS codes are different 
from those mentioned in SECTION C  the latter shall take precedence. 

1.4.3     Contractor’s designs shall be based on general descriptions of buildings 
given in SECTION -B to these specifications, and those shown in tender 
drawings Where information given in SECTION-B do not tally with the 
tender drawings, information given in tender drawings shall take 
precedence. 

1.4.4 Where codes and standards listed in clause 1.3 do not cover the 
requirements of design, only in those cases the contractor may refer to 
other international standards of design, However such references should 
be made only with the approval of the Engineer in charge. 

1.4.5  Contractor shall submit his design calculations and ‘Engineering Drawings’ 
along with proof design to the Engineer in charge for his approval.  The 
contractor is advised to discuss his design philosophy and design 
procedure with the Engineer in charge before proceeding with the final 
design work. 

1.4.6  It shall be the responsibility of the contractor to obtain all relevant design             
information from the Engineer in charge for preparing his design, and other 
utility services supported by the structure.  

1.5  DRAWINGS: 

1.5.1  Tender Drawings shall be the ‘Basic’ drawings for developing design 
drawings.  Design drawings shall then be developed in to final ‘Shop 
Drawings’ to be prepared by the contractor.  For preparing shop drawings, 
the contractor shall obtain written approval from the Engineer in charge.  

1.5.2  Tender drawings furnished to the contractor shall form a part of these 
specifications.  The contractor shall consult these in detail for all the 
information contained therein, which pertains to and is required for his 
work. 
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1.5.3  Revisions to drawings, even after release for preparation of shop 

drawings, are likely to be made to reflect additional data, or, additional 
details defining updated requirements.  Revisions to drawings and any 
new drawings made to include additional work for the Contractor shall be 
considered a part of this specification and contract.  Extra claims by the 
contractor on this account shall not be entertained. 

1.5.4  Tender drawings show all relevant dimensions, and if necessary, 
clearances of structures, special loading where necessary, general 
location of openings at various levels and all other information required to 
enable the contractor to prepare drawings for general engineering / 
fabrication and erection. 

1.5.5  It shall be clearly understood that the Tender drawings are only informative 
drawings and are not intended to show exact and final information or 
specific connection details. 

1.5.6  In case of variations in ‘Drawings’ and ‘Specifications’, the decision of the 
Engineer in charge shall be final and binding.  Should the Contractor 
during the execution of his work, find discrepancies in the information 
furnished to him, he shall refer such discrepancies  to the Engineer in 
charge before proceeding with such work. 

1.5.7  Contractor shall prepare all fabrication and erection drawings necessary 
for completing the work satisfactorily. 

1.5.8  Drawings shall be of one standard size, and shall be clear and legible.  
Drawings shall be based on Tender drawings supplied to the contractor, 
but he shall verify actual clearances and dimensions from site on works 
executed by other agencies and from Engineer in charge. 

1.5.9  Shop drawings shall include, but not be limited to:- 

A. Detailed marking plans. 

B.  Details member connections and connections to other structures and 
components of building. 

C.  Detailed dimensions for fabrication indicating dimensional modifications 
required for field conditions 

D. Welding and bolting procedures to be used both at shop and field. 

E. Cambers required to be provided, and permissible tolerances in fabrication. 

F. Assembly and Erection sequences indicating components to be connected 
at field. 

G. Complete bill of materials for each component (preferably drawing wise.)   

1.5.10 Before submitting of shop drawings and calculations to the Engineer in-
charge for his approval, these shall be checked and certified by the 
contractors own structural Engineer. Till such time shop detail of a 
component is approved.  Fabrication work for the component shall not be 
started.  
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1.5.11 If necessary and called for by the Engineer, shop drawings shall be 
revised to suit modified requirements and these shall be resubmitted for 
approval of the Engineer in charge. 

1.5.12 While the shop drawings prepared by the contractor, and approved by the 
Engineer in charge represent the correct interpretation of work to be done, 
the contractor is not relieved of his responsibilities for:- 

a) Dimensional accuracy 

b) Correctness of engineering and design of connections  

c) Fit of parts  

d) Details 

e) Errors or omissions  

f) Material and workmanship  

g) Methodology of fabrication and erection 

h) Safety of performance 
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1.6 . SUBMITTALS: 

1.6.1  On commencement of the Project, the Contractor shall  submit the 
following to the Engineer in charge:- 

A. Prior to the technical submittals, the contractor shall submit detailed 
baseline program and methodology indicating the proposed overall  
schedule for documentation such as calculations, shop/working 
drawings, plan/procedures and records.  Submission of samples, 
process of fabrication / delivery to site storage yard for the approval 
of the Engineer in charge. 

B. Complete fabrication drawings, materials lists, cutting lists, bolt lists, 
welding schedules and QC schedules, based on the design drawing 
furnished to him and in accordance with the approved schedule.  It 
is highlighted that structural steel members, dimensions thereof 
indicated in tender drawings are tentative only, and may be 
modified during final design stage. 

C. Results of any tests, as and when conducted and as required by the 
Engineer in charge. 

D. Manufacturer’s mill test reports in respect of steel materials, bolts, 
nuts and electrodes, wires as may be applicable. 

E. A detailed list of all constructional Plant & Equipment, such as 
cranes, derricks, winches, welding sets etc .  their makes, model, 
present condition and location, available to the contractor and the 
ones he will employ on the job to maintain the progress of work in 
accordance with the contract. 

F. The total number of experienced personnel of each category, like 
fitters, welders, riggers etc., which he intends to deploy on the 
project. 

G. The contractor shall submit complete design calculations for any 
alternative sections proposed by him for approval of the Engineer in 
charge.  Use of any alternative section shall be subject to approval 
of the Engineer in charge.  However, no extra payment will be 
entertained on account of this except as specified in schedule of 
quantities. 

1.7 MATERIALS : 

1.7.1  STEEL SUPPLIED BY THE CONTRACTOR: 

1.7.1.1 The Contractor shall furnish to the Engineer in charge all mill orders 
covering the material ordered by him for this work and also the test reports 
received from the Mills for his approval and information.  It is not intended 
that all the steel materials to be supplied by the Contractor for the work 
shall be specially purchased from the rolling mills.  The Contractor’s stock 
material may be used, provided the mill test reports identified with the 
materials, satisfactorily demonstrate the specified grade and quality.  The 
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Engineer in charge shall have the right to test random samples to prove 
authenticity of the test certificates produced by the Contractor, at the 
Contractor’s cost. 

1.7.1.2 All steel materials supplied by the Contractor shall be in a sound 
condition, of recent manufacture, free from defects, loose mill scale, slag 
intrusions, laminations, pitting, flaky rust, etc. and be of full weight and 
thickness specified. 

1.7.1.3 Wherever the Contractor, in order to accommodate his other materials 
in stock, desires to substitute structural steels or plates for the sizes shown 
on drawings, such substitutions shall be made only after authorization in 
writing by the Engineer in charge.    

1.7.1.4 The Engineer in charge may direct that substitution be made, when he 
considers  such substitution is necessary. 

1.7.2  HANDLING AND STORAGE: 

1.7.2.1 Proper storage of steel (sections and fabricated members) at the job 
site shall be the responsibility of the Contractor. 

1.7.2.2 Structural steel shall be stored out of mud and dirt.  Proper drainage of 
the storage area shall be provided.  These shall be protected from damage 
or soiling by adjacent construction operations. 

1.7.2.3 Fabricated steel shall not be handled until  the paint has thoroughly 
dried.  Care shall be taken to avoid paint abrasions and other damage.  
Teel work shall be transported in such a way so as not to over stress the 
fabricated sections.  All pieces bent or otherwise damaged shall be 
rejected and shall be replaced by the contractor at his own cost. 

1.7.2.4 Checking and inspection of fabricated structural steel work by the 
Engineer in charge shall be done at various stages of completion of 
fabrication work.  The contractor is required to ensure that fabricated steel 
work is properly stacked such that all joints of all members are either 
visible or accessible for inspection at all stages of inspection work.  Care 
should also be taken to ensure that fabricated members are not subjected 
to stresses due to defective stacking. 

1.7.3  FABRICATION: 

1.7.3.1 All fabrication work shall be done in accordance with IS: 800: 2007 
read in conjunction with relevant codes mentioned therein. 

1.7.3.2 Fabrication shall be done in workshops approved by Engineer in 
charge, unless specifically permitted by Engineer in charge that fabrication 
can be done at site.  Under such circumstances work shall be done on a 
specially designed and constructed platform.  Loc ation, size, specification 
and construction of such a platform shall have prior approval of Engineer 
in charge.  Loads associated with such platforms shall be provided to 
Engineer in charge. 
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1.7.3.3 Mild steel rolled sections and plates shall be cut by shearing/machining 

and grinding the surfaces to true sizes and shapes.  Gas cutting of mild 
steel may be permitted by the Engineer in charge, provided that every cut 
face and edge is smoothened by grinding operation.  Prior approval of 
Engineer in charge must be obtained for using gas-cutting techniques 
either by mechanized gas cutters or manually operated gas cutters.  
While, using gas-cutting methods, proper allowance must be made for 
grinding to bring the cut piece to exact required dimensions. 

1.7.3.4 Extensive use of templates shall be made in doing fabrication work.  
Templates shall be clean and should have true surfaces prepared for 
every successive use.  Reinforcements for the structural steel members if 
required shall be included.  In case actual members are used as templates 
for similar pieces are fit to be incorporated in the finished structure.  Jigs 
and manipulators shall be used, where practicable, and shall be designed 
to facilitate welding and to ensure that all welds are easily accessible to 
the operators. 

1.7.3.5 All material shall be straight and free from twist and bends unless 
required to be curvilinear in from.  If necessary the material shall be 
straightened and / or flattened/straightened by pressure.  Heating of rolled 
sections and plates for purpose of straightening shall not be permitted. 

1.7.3.6 Curvilinear members shall be formed by bending with the help of 
pneumatic press.  Final shaping, to a very limited extent, however, may be 
done by local heat application. This shall be done only on receiving 
approval from the Engineer in charge. 

1.7.4  HOLING: 

1.7.4.1 All holes shall be made at right angles to the surface of the member.  
Holes shall be clean cut without any torn or jagged edges.  Holes shall be 
done by drilling.  Punching shall not be resorted to, unless previously 
approved by the Engineer.  In any case, punching of holes in materials 
having a thickness in excess of the connector diameter, or, for materials 
thicker than 16mm, the hole shall be punched 3mm less in diameter than 
the required size and then reamed to the full size.  Holes shall not be 
formed or enlarged by burning or gas cutting under any circumstances. 

1.7.5  WELDING: 

1.7.5.1 GENERAL: 

In general only Automatic submerged arc welding will be used for fabrication.  
Subject to approval of Engineer in charge, Metal inert gas welding may be 
done for sort length where access to the location of the weld does not permit 
submerged arc welding.  The welding and the welded work shall conform to 
IS:816, unless otherwise specified.  As much work as possible shall be 
welded in shops and the layout and sequence of operations shall be so 
arranged as to eliminate distortion and shrinkage stresses. Unless otherwise 
specified all weld shall be for full contact for all sides. 
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1.7.5.2 Electrodes for shielded-arc manual welds shall comply with the 

requirements of IS: 814 and shall be amenable to radiographic tests and 
shall be of approved make.  The electrodes for manual arc welding shall 
be suitable for use in the position and type of work, as laid down in the 
above specifications and as recommended by the manufacturers.  
Electrodes classification group 1 or 2 as given in IS: 814 shall be used for 
welding steel conforming to IS:2062.  Electrodes shall conform to IS-1442 
for steel conforming to IS: 8500.  Joints in materials above 20mm thick, 
and, all important connections shall be made with low hydrogen electrodes 
Electrode flux covering shall be sound and unbroken.  Broken or damaged 
coating shall cause the electrodes to be discarded.  Covered electrodes 
for manual arc-welding shall be properly stored in an oven prior to use in a 
manner recommended by the Manufacturer and only an hour’s quota shall 
be issued to each welder from the oven. 

1.7.5.3 Electrodes larger than 5mm diameter shall not be used for root-runs in 
butt-welds.  Welding  plant and accessories shall have capacity adequate 
for the welding procedure laid down and shall satisfy appropriate 
standards and be of approved make and quality, the Contractor  shall 
maintain all welding plant in good working order.  All the electrical plant in 
connection with the welding operation shall be properly and adequately 
earthed and adequate means of measuring the current shall be provided. 

All welds shall be made only by welders and welding operators who have 
been properly trained and previously qualified by tests to perform the type 
of work required as prescribed in the relevant applicable standards. 

All welds shall be free from defects like below holes, slag inclusions, lack of   

penetration, undercutting, cracks etc.  All welds shall be cleaned of slag or 
flux and show uniform sections, smoothness of weld metal, feather edges 
without overlap and freedom from porosity. 

1.7.5.4 Fusion faces and surfaces adjacent to the joint for a distance of at least 
50mm on either side shall be absolutely free from grease, paint loose 
scales, moisture or any other substance which might interfere with welding 
or adversely affect the quality of the weld.  Joint surfaces shall be smooth, 
uniform and free from fins, tears, laminations etc. Preparation of fusion 
faces shall be done in accordance with the approved fabrication drawings 
by shearing, chipping, machining or machine flame cutting except that 
shearing shall not be used for thickness over 8mm 

1.7.5.5 In the fabrication of cover-plated beams and built up members all shop 
splices in each component part shall be made  before such component 
part is welded to other parts of the member.  Wherever weld re-
enforcement interferes with proper fit-up between components to be 
assembled for welding, these welds shall be ground flush prior to 
assembly. 

1.7.5.6  Members to be jo ined by fillet welding shall be brought and held a 
close together as possible and in no event shall be separated by more 
than 3mm.  If the separation is 1.5mm or greater, the fillet weld size shall 
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be increased by the amount of separation.  This shall only apply in the 
case of continuous welds.  The fit-up of joints at contact surfaces which 
are not completely sealed by welds shall be close enough to exclude water 
after painting. 

1.7.5.7 The separation between fraying surfaces of lap joints and butt joints 
with backing plate shall not exceed 1.5mm.  Abutting parts to be butt 
welded shall be carefully aligned and the correct root gap maintained 
throughout the welding operation.  Misalignments greater than 25 percent 
of the thickness of the thinner plate or 3mm whichever is smaller shall be 
corrected and in making the correction the parts shall not be drawn into a 
slope sharper than 2 degree (1in 27.5)   

1.7.5.8 Welding procedures recommended by appropriate welding standards 
and known to provide satisfactory welds shall be followed.  A welding 
procedure shall be prepared by the Contractor and submitted to the 
Engineer in charge for approval before start of welding.    

1.7.5.9 Approval of the welding procedure by the Engineer in charge shall not 
relieve the Contractor of his responsibility for correct and sound welding 
without undue distortion in the finished structure. 

1.7.5.10 Voltage and current (and polarity if direct current is used) shall be set 
according to the recommendations  of the Manufacturer of the electrode 
being used, and suitable to thickness of materi, joint from etc.  The work 
shall be positioned for flat welding wherever practicable and overhead 
weld shall be avoided. 

1.7.5.11 No Welding shall be done when the surface of the members is wet, not 
during periods of high wind unless the welding operator and the work are 
properly protected.  In joints connected by fillet welds, the minimum sizes 
of single run fillet welds or first runs and minimum full sizes of fillet welds 
shall conform to the requirements of IS:816 and IS:823, Fillet welds larger 
than 8mm shall be made with two or more passes. 

1.7.5.12 All ‘full penetration butt welds’ made by manual arc-welding, except 
when produced with the aid of backing material or welded in flat position, 
from both sides in square -edge material, not over 8mm thic k with root 
opening not less than one-half the thickness of the thinner part joined, 
shall have the root of the initial layer gouged out on the back side before 
welding is started from that side, and shall be so welded as to secure 
sound metal and complete fusion throughout the entire cross section.  

1.7.5.13 Butt welds shall be terminated at the ends of a joint in a manner that 
will ensure their soundness where abutting parts are 20mm or more in 
thickness, run-on and run-off plates with similar edge preparation end 
having a width not less than the thickness of the thicker part joined shall 
be used. These extension pieces shall be removed upon completion of the 
weld and the ends of the weld made smooth and flush with the abutting 
parts.  Where the abutting parts are thinner than 20mm the extension 
pieces may be omitted but the ends of the butt welds shall then be chipped 
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or gouged out to sound metal and side welded to fill up the ends to the 
required reinforcement. 

1.7.5.14     Each layer of a multiple layer weld except root and surface runs may 
be moderately peeled with light blows from a blunt tool.  Care shall be 
exercised to prevent scaling or flaking of weld and base metal from over-
peeling. 

1.7.5.15 Before commencing fabricating of a member or structure in which 
welding is likely to result in distortion and/or locked up stresses, a 
complete programme of fabrication, assembly and welding shall be made 
and submitted to the Engineer in charge for his approval.  Such a 
programme shall, include, besides other appropriate details, full particulars 
in regard to the following:- 

i) Proposed pre-bending of components such as 
flanges and   presetting of joints to offset expected 
distortion. 

ii) Make up of sub-assemblies proposed to be welded 
before incorporation in final assembly. 

iii) Proposed joint forms, classification of wire and flux 
or covered electrodes, welding process including 
fitting and welding sequence with directions in 
which freedom of movement is to be allowed. 

iv) Proposed number, spacing and type of strong 
details of jigs and fixtures for maintaining proper fit 
up and alignment during welding. 

v) Any other special features like assembling similar 
members back to back or stress relief. 

Suggestive minimum preheating of metals:- 
 

Minimum Preheat & In terpass Temparature 
Other  than low-hydrogen 
welding electrodes 

Low Hydrogen welding 
electrodes 

Thickness of 
thickest part 
at point of 
welding IS:226 

steel or IS: 
2062 steel 

IS: 961  
steel 

IS:226 
steel or IS: 
2062 steel 

IS:961 

Up to 20 mm 
incl. 
 
 
 
 

None Welding 
with this 
process not 

None 10 Dig C 
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Over 20mm to 40 mm incl. 65º C 

Allowed 
10º C 65º C 

Over 40mm to 63 mm incl. 110º C  95º C 110º C 
Over 63 mm. 150º C  110º C 150º C 

 

Minimum pre heat temperature for metal thickness up to 50 mm shall be 10ºC. 

1.7.8.16  If so desired by the Engineer in charge, mock up welding shall be 
carried out at the contractor’s cost to establish the efficacy of the 
proposed programme, with any  modification suggested by the Engineer 
in charge in limiting distortion or/and residual stress to acceptable levels. 
Such modifications will not relieve the contractor of any of his 
responsibilities. 

1.7.8.17  The ends of butt joints shall be welded so as to provide full throat 
thickness. This may be done by the use of extension pieces, cross-runs or 
other approved means. The weld face shall, at all places, be deposited 
projecting the surface of the parent metal. Where a flush surface is 
required, the surplus metal shall be dressed off. Splices and butt joints of 
compression members, depending on contact for stress transmission, 
shall be accurately machined over the whole section. In column bases, 
the ends of shafts together with the attached gussets, angles, channels 
etc., after bolting and/or welding together as the case may be, shall be 
accurately machined so that the parts connected butt over the entire 
surface of contact. Care shall be taken that connecting angles or channels 
are fixed with such accuracy that they are not reduced in thickness by 
machining by more than 0.80mm. 

1.7.8.18  The minimum leg length of a fillet weld as deposited shall be not less 
than the specified size. In no case shall a concave weld be deposited, 
unless specifically permitted. Where permitted, the leg length shall be 
increased above that specified length, so that the resultant throat 
thickness is as great as would have been obtained by the deposition of a 
flat-faced weld of the specified leg length. 

1.7.8.19  After making each run of welding, all slag shall be thoroughly removed 
and the surface cleaned. The weld metal, as deposited (including tack 
welds), shall be free from cracks, slag inclusions, porosity, cavities and 
other deposition faults. The weld metal shall be properly fused with the 
parent metal without under cutting or overlapping at the toes of the weld. 
The surface of the weld shall have a uniform consistent contour and 
regular appearance. 

1.7.9 INSPECTION OF WELDS: 

1.7.9.1 All welds shall be inspected for flaws by any of the methods described in 
these Specifications, and as per IS: 822. The choice of the method to be 
adopted, shall be determined by the Engineer in charge. 

1.7.9.2 The contractor shall arrange for all tests as called for, at his own cost. 
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1.7.9.3 In case the tests uncover defective work, such tests shall be at the 
Contractor’s cost and the Contactor shall correct such defects at his own 
cost and prove the soundness of rectified work. 

1.7.9.4 The correction of defective welds shall be carried out as directed by the 
Engineer in charge without damaging the parent metal. When a crack in the 
weld is removed, magnetic particle inspection or any other equally positive 
means as prescribed by the Engineer in charge shall be used to ensure that 
the whole of the crack and material up to 25mm beyond each end of the 
crack has been removed. Cost of all such tests and operations incidental to 
correction shall be to the Contractor’s account. 

1.7.10 FABRICATION TOLERANCES: 

1.7.10.1 Unless otherwise shown on drawings, the fabrication tolerances shall 
generally be as detailed hereunder. 

1.7.11 STRAIGHTNESS: 

1.7.11.1 The dimensional and weight tolerance for rolled shapes shall be in 
accordance with IS: 1852 for indigenous steel and equivalent applicable 
codes for imported steel. The acceptable limits for straightness (sweep and 
camber) fro rolled or fabricated members shall be:- 

    Struts and columns: L/1000 or 10mm whichever is smaller. For all other 
members not primarily in compression such as purlins, beams, bracings & 
web members of trusses and latticed girders: L/500 or 15mm whichever is 
less.(Where L is the length of finished member, or such lesser length as the 
Engineer in charge may specify). 

1.7.12 TWISTS: 

1.7.12.1 A limit of twist (prior to erection) in:- 

Box girders and heavy columns:  L/1500 

Other members    L/1000 

1.7.13 CAMBER: 

1.7.13.1 Tolerance in specified camber of structural members shall be ±3mm. 

1.7.14 LENGTH: 

1.7.14.1 Tolerance in specified length shall be as follows:-  

Type of member     Tolerance  

A column finished for contact bearing   : ± 1 mm 

Other members (e.g. beams) under 10 m  : + 0 and -3mm 

Other members (e.g. beams) 10 m long and over : + 0 and -5mm 
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1.7.15 SQUARE-NESS AT END OF MEMBERS: 

1.7.15.1.1  Beam to beam and beam to column connections where the abutting 
parts are to be jointed by butt welds, permissible deviation from the 
square-ness of the end is:- 

Beams up to 600mm in depth: 1.5mm 

Beams over 600mm in depth : 1.5mm every 600 mm depth up to a max 
of 3mm 

1.7.15.1.2  Where abutting parts are to be jointed by bolting through cleats or end 
plates, the connections require closer tolerance. 

Beams up to 600mm in depth: 1.0mm 

Beams over 600mm in depth : max of 1.5mm 

1.7.16 BUTT JOINTS: 

For full bearing, two abutting ends of columns shall first be aligned to within 1 
in 1000 of their combined length and then the following conditions shall be 
met: 

(a) Over at least 80% of the bearing surface the clearance between the 
surfaces does not exceed 0.10mm. 

(b) Over the reminder of the surfaces the clearance between the surfaces 
does not exceed 0.30mm. 

Where web stiffeners are designed for full bearing on either the top flange or 
bottom flange or both, at least half the stiffener shall be in positive contact 
with the flange. The reminder of the contact face could have a max. gap of 
0.25mm. 

1.7.17 DEPTH OF MEMBER: 

1.7.17.1 Acceptable deviation from the specified overall depth is: 

For depths of 900 mm and under:   ± 3mm. 

   For depths over 900 mm and under 1800mm: ± 5mm 

      For depths of 1800 mm and over:   +8 mm: - 5mm 

1.7.18 WEB PLATES: 

1.7.18.1 Acceptable deviation from flatness in girder webs in the length between the 
stiffeners or in a length equal to the girder depth shall be 1/150th of the total web 
depth. 

1.7.19 FLANGE PLATES: 

1.7.19.1 Limit for combined warp -age and tilt on the flanges of a built up member is 
1/200 of the total width of flange or 1.5 mm whichever is smaller measured with 
respect to centre line of flange. 
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1.7.19.2 Lateral deviation between centre line of web plate and centre line of 

flange plate at contact surfaces, in the case of built up sections shall not 
exceed 3 mm. 

1.7.20 INSPECTION: 

1.7.20.1 The contractor shall give due notice to the Engineer in charge in 
advance if the   materials or workmanship getting ready for inspection. 

1.7.20.2 All rejected material shall be promptly removed from the shop and 
replaced with new material for the Engineer in charge’s approval / 
inspection. The fact that certain material has been accepted at the 
Contractor’s shop shall not invalidate final rejection at site by the Engineer 
in charge, if it fails to be in proper conditioner has fabrication in accuracies 
which prevents proper assem bly. No materials shall be painted or 
dispatched to site without inspection and approval by the Engineer in 
charge unless, such inspection is waived in writing by the              
Engineer in   charge. 

1.7.20.3 Shop inspection by the Engineer in charge or his authorized 
representative, or submission of test certificates and acceptance thereof 
by the Engineer, shall not relieve the Contractor from the responsibility of 
furnishing material conforming to the requirements of these specifications. 
Nor shall it invalidate any claim, which the Engineer in charge may make 
because of defective or unsatisfactory material and/or workmanship. 

1.7.20.4 The Contractor shall provide all the testing and inspection services and 
facilities for shop work except where otherwise specified. For fabrication 
work carried out in the field, the same standard of supervision and quality 
control shall be maintained as in shop fabricated work. Inspection and 
testing shall be conducted in a manner satisfactory to the Engineer in 
charge. 

1.7.20.5 Column Fabrication Tolerances: The work point at about the elevation 
of the crane girders seat shall not be vary more than ±1/8 th inch from the 
straight line struck between top and bottom points. The AWS straightness 
tolerances will control between the work points. The girder seat plates are 
to be located from the work centre line with a tolerance of ±1/32 inch. 

1.7.20.6 Crane Runway Girder Fabrication tolerances:  

 Crane Girders: Horizontal sweeps in crane runway girders shall not 
exceed 1/4 th inch per 50 feet length of girder span. Camber shall not 
exceed ± 1/4 th inch per 50 feet girder span over that indicated on the 
design drawing. 

 Girder ends: The ends of the girder supported by the columns, the bottom 
flange shall be flat and perpendicular to the web. The flatness tolerance 
shall be ±1/32 inch at any point supported by the column cap plates. 

 Girder Depth : The depth of crane girder shall be detailed and fabricated 
to a “KEEP” at their ends of ±1/32 inch by use of a variable thickness sole 
plate. 
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Crane Girder alignment: The centre line top of each crane girder at each 
column shall be aligned horizontally within ±1/4th inch of the theoretical 
base lines both sides of the runway.                  

1.7.21   TESTING: 

1.7.21.1 MATERIAL TESTING: 

If mill test reports are not available for any steel materials, the same shall be 
got tested by the contractor to the satisfaction of Engineer in charge to 
demonstrate conformity with the relevant specification. 

1.7.22 TESTS ON WELDS: 

1.7.22.1 MAGNETIC PARTICLE TEST: 

Only where the Engineer in charge requires that flaw-detection of welds be 
done by ‘magnetic particle test’, in such cases the tests are to be done in 
accordance with IS:3703. if heat treatment is performed, the completed weld 
shall be examined after the heat treatment. All defects shall be repaired and 
re-tested. Magnetic particle tests shall be carried out using alternating current. 
Direct current may be used with the explicit written permission of the Engineer 
in charge. 

1.7.23 DYE PENETRATION TEST: 

Where welds are required to be examined by dye penetration inspection 
method, such tests shall be carried out in accordance with IS:3658. 

1.7.24 RADIOGRAPHIC INSPECTION: 

Whether instructed by Engineer in charge, or not, all ‘Butt’ welds shall be 
inspected by radiographic examination method. Such examination shall be 
done in accordance with the recommendations of IS:1182. 

1.7.25 TEST FAILURE: 

At any stage, in the event of any material or work failing to meet an inspection 
of test requirement, which is not overseen by the Engineer in charge, the 
Contractor shall notify the Engineer in charge immediately.  The contractor 
must obtain permission from Engineer in charge before repair is undertaken. 
The quality control procedures to be followed to ensure satisfactory repair 
shall be subject to approval by the Engineer in charge. The Engineer in 
charge has the right to specify additional inspection or testing as he deems 
necessary, and the additional cost of such testing shall be borne by the 
Contractor. The Contractor shall maintain records of all inspection and testing 
which shall be made available to the Engineer in charge on demand. 

1.7.26 SHOP MATCHING: 

Some steel work, particularly columns along with tie beams, bracings etc. may 
have to be shop assembled to ensure satisfactory fabrication, if the Engineer 
in charge so desires, he may order such assembly at shop for verification. 
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The Contractor shall comply with such instructions without claiming any extra 
cost. 

1.7.27 SHOP ASSEMBLY: 

1.7.27.1 Steel work shall be temporarily shop assembled, as necessary, so that 
the accuracy of fit may be checked before dispatch. The parts shall be 
shop assembled with a sufficient number of parallel drifts to bring and 
keep the parts in place. 

1.7.27.2 Since parts drilled or punched, with templates having steel bushes shall 
be similar and, as such, interchangeable, such steel work may be shop 
erected in part only, as agreed by the Engineer in charge. 

      1.7.28 ASSEMBLY:  

1.7.28.1 All parts assembled for bolting shall be in close contact over the whole 
surface. 

1.7.28.2 The component parts shall be so assembled that they are neither twisted 
nor otherwise damaged, specified cambers, if any, shall be provided. 

1.7.28.3 All parts of bolted and welded members shall be held firmly in position 
by means of jigs or clamps while bolting or welding. No drifting of holes 
shall be permitted, except to draw the parts together and no drift used 
shall be larger than the nominal diameter of the bolt. Drifting done during 
assembling shall not distort the metal or enlarge the holes. 

1.7.28.4 Trial assemblies shall be carried out at the fabrication stage to ensure 
accuracy of workmanship, and these checks shall be witnessed by the 
Engineer in charge/Authorized inspecting agency. Such trial assembly 
shall be at the cost of the contractor. 

1.7.29 FIELD BOLTS: 

1. Requirements stipulated under bolting shall apply for field bolts also. Field 
bolts nuts and washers shall be furnished by the contractor in excess of the 
nominal numbers required. He shall supply the full number of bolts, nuts and 
washers and other necessary fittings required completing the work, together 
with the additional bolts, nuts and washers totaling to 10% of the requirement 
subject to minimum of 10 Nos. 

2. At the time of assembly, the surfaces in contact shall be free of paint or any 
other applied finish, oil, dirt, loose rust, loose scale, burrs and other defects 
which would prevent solid seating or the parts or would interfere with the 
development of friction between them. 

3. If any other surface condition, including a machined surface, is specified, it 
shall be the responsibility of the Contractor to work within the slip factor 
specified for the particular case. 

4. Each bolt and nut shall be assembled with washers of appropriate shape, 
quality and number in cases where plane parallel surfaces are involved, such 
washers shall be placed under the bolt head or the nut, whichever is to be 
rotated during the tightening operation. The rotated nut or bolt head shall be 
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tightened against a surface normal to the bolt axis, and the appropriate 
tapered washer shall be used when the surfaces are not parallel. The angle 
between the bolt axis and the surface under the non-rotating component (i.e. 
the bolt head or the nut) shall be 90+3 degree. For angles outside these limits, 
a tapered washer shall be placed under the non-rotating component. Tapered 
washers shall be correctly positioned.  

5. No gasket or other flexible material shall be placed between the holes. The 
holes in parts to be joined shall be sufficiently well aligned to permit bolts to 
be freely placed in position. Driving of bolts is not permitted. The nuts shall be 
placed so that the identification marks are clearly visible after tightening. Nut 
and bolts shall always be tightened in a staggered pattern and where there 
are more than four bolts in anyone joint, they shall be tightened from the 
centre of the joint outwards. 

6. If after final tightening, a nut or bolt is slackened off for any reason, the bolt, 
nut and washer or washers shall be discarded and not used again. 

1.7.30 MARKING OF MEMBERS: 

1.7.30.1 After checking and inspection, all members shall be marked for 
identification during erection. This mark shall correspond to distinguishing 
marks on approved erection drawings and shall be legibly painted and 
stamped on it. The erection mark shall be stamped with a metal dye with 
figures at least 20mm high and to such optimum depth as to be clearly 
visible, even after a member is galvanized. 

1.7.30.2 All erection marks shall be on thee outer surface of all sections and near 
one end, but clear of bolt-holes. The marking shall be so stamped that 
they are easily discernible when sorting out members. The stamped 
marking shall be encircled boldly by a distinguishable paint to facilitate 
easy location. Erection marks on like pieces shall be at identical location. 
Members having lengths of 7.0m or more shall have the erection mark at 
both ends. 

1.7.30.3 Each fabricated member, whether assembled prior dispatch or not so 
assembled, shall bear an erection mark, which will help to identify the 
member and its position in respect of the whole structure, to facilitate re-
erection at site. This erection mark shall be incorporated in the shop detail 
and erection drawings. 

1.7.31 ERRORS: 

Any error in shop work which prevents proper assembling and fitting up of parts 
in the field by moderate use of drift pins or moderate amount of reaming will be 
classified by the Engineer in charge as defective workmanship. All charges 
incurred by the Engineer either directly or indirectly because of the poor 
workmanship will be deducted from the amount due to the contractor before 
payment is made. The amount of such deduction will consist of the sum total of 
the costs of labour direct or indirect, material, plant, transportation, equipment 
rental and overhead expenses. In case the Engineer chooses to reject the 
material because of poor workmanship, the cost of all handling and returning the 
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material to the contractor, if he so desires, shall entirely be the contractors 
account. All the replacement materials shall be supplied free and in all such 
cases, the cost of handling, transport and delivery to site shall be borne by the 
contractor. 

1.7.32 ERECTION: 

1.7.32.1 Erection of structural steel fabricated components shall be done 
generally in accordance with provisions of IS 800.-2007 

1.7.32.2 Before starting of erection work, the contractor shall ensure the 
fulfillment of the following activities:- 

a) The contractor shall submit, for examination by the Engineer in charge, 
detailed particulars of his proposed methods of erection of the superstructure 
steel work, together with complete calculations relating to strength and 
deflection, if the erection scheme necessitates the attachment of strength 
steel work to the permanent steel work, the contractor shall submit, for 
approval of the Engineer in charge, the methods he proposes for making good 
the permanent steelwork after removing the temporary work. The contractor 
shall also submit the design and fabrication drawings including detailed 
calculations of temporary nose, counter weight all temporary support, staging, 
braces etc. required for safe erection, for approval of the Engineer in charge. 

b) The contractor shall provide all construction and transport equipment, tools, 
tackle and consumables, materials, labour and supervision required for the 
erection of the structural steel work.  

c) Handing, assembling, bolting, welding and satisfactory installation of all 
fabricated structura l steel materials in proper location, according to approved 
erection drawings and/or as directed by the Engineer in charge. 

d) Setting out, aligning, plumbing, leveling, bolting, welding and securely fixing 
the fabricated steel structures in accordance with the erection scheme or as 
directed by the Engineer in charge. 

1.7.33 ERECTION TOLERANCES: 

Erection tolerances shall be as per table -33 OF IS 800-2007 

1.7.34 QUALITY CONTROL & TESTING  REQUIREMENTS: 

1.7.34.1 The contractor shall submit the following: 

v Proposed overall schedule for documentation of shop drawings, 
plan/procedures and records, submission of procedure of fabrication. 

v The contractor shall himself inspect all materials and shop work to satisfy the 
specified tolerance limits and quality norms before the same are inspected by 
Engineer in charge. 

1.7.34.2 The contractor shall through appropriate planning and continuous 
measurements in the workshop and the erection at site ensure that the 
tolerances specified in this specification are strictly adhered to. 

1.7.34.3 Fabricating agency shall have in house facilities for all testing of weld. 
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1.7.35 VISUAL EXAMINATION: 

The contractor shall conduct visual examination and measurement of the external 
dimensions of welds for all joints. Before examining the welded joints, areas close 
to it on both sides of the weld for a width not less than 20 mm shall be cleaned of 
slag and other impurities. Examination shall be done by a magnifying glass which 
has a magnification power of ten (10) and measuring instrument which has an 
accuracy of ± 0.10 mm or by weld gauges. Welded joints shall be examined from 
both sides. The contractor shall examine the following during the visual checks.  

i) Correctness and shape of the welded joints  

ii) Incomplete penetration of weld metal 

iii)  Influx 

iv)  Burns 

v) Un welded craters 

vi)  Undercuts 

vii) Cracks in welded spots and heat affected zones  

viii) Porosity in welds and spot welds. 

ix)  Compression in welded joints as a result of electrode impact while carrying 
out contact welding 

x) Displacement of welded element. 

The contractor shall, document all data as per sound practices. 

1.7.35 In order to exercise proper control of the quality of the welding, contractor 
shall enforce methods of control as tabulated below: 
 

Purpose Control subjects Methods of control 
1 2 3 

1. control of welding 
materials and 
basic metal 
quality 

 
 
 
 
 
 
 
 
 
 
 

Quality control of 
electrodes, welding 
wire, flux and 
protective gases. 
 
 
 
 
 
 
 
 
 
 
Welding of 

Weld ability test to determine 
the technological properties of 
materials. 
 
Mechanical test of weld metal. 
 
Metallographic investigations of 
welds macro-structure and 
microstructure. 
 
Checking of weld metal 
resistance for inter-crystalline 
corrosion. Study if weld metal 
solidity by physical control 
methods. 
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2. Checking of welders 
qualifications 
 
 
 
3.  Control of welded joint 
quality 

specimens for quality 
determination. 
 
 
Control of assembly 
accuracy and 
technological welding 
process. 

Mechanical tests, metal 
graphical investigation & 
checking of welded joints by 
physical control methods  
 
Checking of assembly quality & 
centering of welded members. 
 
Checking of welding equipment 
conditions. Checking corrective 
ness of welding procedure. 
Visual examination of welds. 
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SECTION- F 

MATERIAL & PAINTING SPECIFICATIONS 

1.0 MATERIAL  

1.1 SPECIFICATIONS 

1.1.1 Primary members fabricated from plates and sections with minimum yield 
strength of 345 Mpa or to suit design by continuous welding.  

1.1.2 Secondary members for Purlins and Grits shall conform to the physical 
specification of ASTM A570 (Grade 50) or equivalent IS Standards having a 
minimum yield strength of 345 MPa.  The minimum thickness of secondary 
members shall be 2.5mm.   

1.1.3 Rod  /ANGLE bracing shall conform to the physical specification IS 2062.OF 
MIN  245MPA YIELD STRENGTH 

1.1.4 All hot rolled sections shall conform to the physical specifications IS 2062.  All 
other miscellaneous secondary members shall have minimum yield strength 
of 250 MPa. 

1.2 DESCRIPTION 

1.2.1 PRIMARY MEMBERS :   

Primary structural framing shall include the transverse rigid frames, columns, 
corner columns, end wall wind columns and crane gantry girders and Frames 
at Door openings. 

1.2.2    SECONDARY MEMBERS :   

   Secondary structural framing shall include the purlins, girts, eave struts, wind 
bracing, flange bracing, base angles, clips,flashings and other miscellaneous 
structural parts. Suitable wind bracings sag rods to be reckoned while 
designing the structure. 

1.2.2 PURLINS: 

Purlins should be of Pre Galvanised steel of 345 Mpa having a coating 
thickness of 275 gsm 

1.2.4.   ROOF SHEETING  : 

Roof panels shall be made out of 26 gauge high tensile steel CLIP -ON 
profiled sheets having min. yield strength of 550 Mpa conforming to ASTM-
A446 with galvalume coating to AZ-150 bare galvalume, as per ASTM A-792-
AZ to make TCT of 0.47mm.  The profile shall be trapezoidal shaped to satisfy 
the loading requirements or any other profile if proved to have sufficient 
strength to take DL, LL ,wind loads. 

1.2.5     Wall Panels 

Wall panel material specifications shall be same as roof panels.  They shall be 
polyester coated of approved standard colour.0.5 TCT The profile shall have a 
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maximum pitch of 200mm and minimum depth of 26 mm. Alternatively 
maximum pitch of 333mm with two intermediate stiffening ribs will be 
acceptable or any other profile if proved to have sufficient strength to take the 
relevant wind loads. 

1.2.6 SHEETING FASTENERS: 

Standard fasteners shall be self tapping zinc plated metal screws with EPDM 
bonded zinc plated washers.  All screws shall be color coated to match roof 
and wall sheeting. 

1.2.7 SEALER: 

This is to be applied at all side laps and end laps of roof panels and around 
self flashing windows.  Sealer shall be pressure sensitive elastomeric Butyl 
tapes.  The sealer shall be non-asphaltic, non-shrinking and non toxic and 
shall be superior adhesive metals, plastics and painted at temperatures from 
51°C to +104°C. 

1.2.8 CLOSURES: 

Solid or closed cell closures matching the profiles of the panel shall be 
installed along the eaves, rake and other locations specified on drawings. 

1.2.9 FLASHING AND TRIM: 

Flashing and / or trim shall be furnished at the rake, corners, eaves, and 
framed openings and wherever necessary to provide weather tightness and 
finished appearance.  Color shall be matching with the color of wall.  Material 
shall be 26 gauge thick conforming to the physical specifications of sheeting. 

1.2.10 SKY LIGHTS : 

Skylight is translucent corrugated sheets matching the profile of Roof.  The 
translucent sheets are made from 2mm thick Polycarbonate sheets and shall 
provide an economic form of general-purpose day lighting.  Skylights shall be 
provided for 5% of the roof area.  Colour of the panel shall be white with 
smooth surface finish with a light transmitting capacity of 60% + 5%. 

1.2.11 GUTTERS AND DOWN SPOUTS:   

Gutters and downspouts shall be adequately designed to ensure proper roof 
drainage system. Material shall be same as that of sheeting.  

1.3 CONNECTIONS : 

1.3.1 SITE CONNECTIONS 

a) All primary bolted connections shall be provided with galvanized high 
strength bolts, washers, nuts conforming to specifications of grade 8.8 OF 
IS 1367 

b) All secondary bolted connections shall be furnished with bolts, nuts, 
washers conforming to the specifications of grade 4.6 of IS 1367 or 
ASTM-A307.   
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1.3.2 SHOP CONNECTIONS 

All shop connections shall be welded with appropriate arc welding process 
and welding shall be in accordance with  IS 816,IS -819 ,IS1024,IS -1261 
,IS1323,IS-9595, AWSD 1.1. as appropriate .  The Webs should be welded 
on to the flanges at both the faces at top and bottom for columns, 
beams and crane girders. Weld material should have strength more than the 
parent metal. 

1.4 ROOF & WALL BRACINGS 

Roof and wall bracings shall have a minimum yield strength of 250 Mpa and 
shall conform to the specifications IS 2062. 

Portal Bracings connecting columns should be min. at two places on both the 
side walls @ 50m. c/c. 

1.5 PAINTING FOR STRUCTURAL STEEL WORK:   

The cleaning & painting specifications for the Structural Steel work shall be as below  

a) Sandblasting / shot blasting to Sa 2 ½ . 

b) Two shop coats of red oxide zinc phosphate primer (1 x 40 µ) 

c) Two site coats of epoxy finish paint (2 x 40 µ) 

 The colour of the finish paint shall be approved by the client. 

 

END OF SECTION 
 


















































































































































