[image: image1.emf]
[image: image1.emf]Copyright QUASAR MANAGEMENT. Licensed for single use only.

	About us
	Specifications & Drawings
	Product Directory
	Training
	Software
	Consulting
	Electronic Update
	Home


STRUCTURAL STEELWORK - INDIA

	Table of Contents

2STRUCTURAL STEELWORK - INDIA


4SPECIFICATION - STRUCTURAL STEELWORK


8Structural Steelwork


8Structural Steel Plates and Sections


8Cold-Rolled Purlins, Fascias, Bridging and Accessories


8Bolts and Nuts






STRUCTURAL STEELWORK - INDIA
Copyright & Licence

© Quasar Management Services Pty Ltd. All rights are reserved. Permission is given for Architects, Engineers and Builders to use this material in the preparation of single application designs, specification and contracts only. Use of this material for any other commercial purpose is prohibited without the written permission of the publisher. Please Contact us for extended licence.

Use of the Specification and Drawings

This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific construction projects. The design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. 
This sample specification and the associated drawings are prepared in the context of the national Building Regulations. Architects, engineers and builders should make themselves aware of any recent changes to these documents, to any Standards referred to therein or to local variations or requirements.  The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for failure to do so.

This sample specification and the associated drawings include product information provided by particular suppliers. Architects, engineers and builders should satisfy themselves that information on specific products is correct, by contacting the particular suppliers. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect information provided by product suppliers. 
Basis of the Specification and Drawings

In the preparation of these specifications and drawings, the following convention has been adopted.

· All building design and construction must comply with the relevant Building Regulations and any relevant Standards referred to therein. 

· If the construction is not covered by the Building Regulations, then it shall comply with any appropriate Standard.

· If the construction is not covered by either Building Regulations or Standards, construction should comply with a balanced combination of current practice, engineering principles and supplier’s information.
Using this Specification

To prepare a working specification for a particular contract, delete this front page and edit the following pages in accordance with the convention below. “Copy and paste” this draft specification into the Project Specification for the particular project, and edit accordingly.

The most common generic specifications are show towards the beginning of this document, with more specialised specifications towards the end. Use the “cut and paste” and/or “delete” options to move or remove particular blocks of text. 
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	General Sustainability Requirements

When a product or system is claimed to be “Sustainable”, the Supplier shall make available a Sustainability Statement that clearly indicates how its use will lead to one or more of the following:

· Reduction green-house gas generation, which causes global warming; or

· Reduction in the use of non-renewable resources upon which our society depends; or

· Reduction in land, water or air pollution or degradation, which alienate the use of these resources.


SPECIFICATION - STRUCTURAL STEELWORK
Scope

This section covers structural steelwork and cold-rolled steel purlins and girts.

For light gauge steel framing for domestic houses, refer to Specification for Wall, Roof & Floor Framing. 

Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the Building Regulations;  

· the Standards referred to therein; 

· other Standards nominated in this specification; and

· other relevant Regulations.

Relevant Standards

IS 204 : Part 1 : Specification for tower bolts: Part 1 Ferrous metals

IS 204 : Part 2 : Specification for tower bolts: Part 2 Non-ferrous metals

IS 226 : Structural steel (Standard quality)

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 811 : Cold formed light gauge structural steel sections 

IS 816 : 1969 Code of practice for use of metal arc welding for general construction in mild steel

IS 1149 : High tensile steel rivet bars for structural purposes 

IS 1239 : Steel Tubes, Tubulars and Other Wrought Steel Fittings - Specification

IS 1323 : Code of practice for oxy-acetylene welding for structural work in mild steels 

IS 1363 : Part 1 :Hexagon Head Bolts, Screws and Nuts of Product Grade `C' - Part 1 : Hexagon Head Bolts (Size Range M 5 to M 64)  

IS 1363 : Part 2 :Hexagon Head Bolts, Screws and Nuts of Product Grade `C' - Part 2 : Hexagon Head Screws (Size Range M 5 to M 64)  

IS 1363 : Part 3 :Hexagon Head Bolts, Screws and Nuts of Product Grade C - Part 3 : Hexagon Nuts (Size Range M 5 to M 64)  

IS 1364 : Part 1  Hexagon Head Bolts, Screws and Nuts of Product Grades A and B - Part 1 : Hexagon Head Bolts (Size Range M 1.6 to M 64)  

IS 1364 : Part 2  Hexagon Head Bolts, Screws and Nuts of Product Grades A and B - Part 2 : Hexagon Head Screws (Size Range M 1.6 to M 64)  

IS 1364 : Part 3 : Hexagon Head Bolts, Screws and Nuts of Product Grades A and B - Part 3 : Hexagon Nuts, Style 1 (Size Range M 1.6 to M 64)  

IS 1364 : Part 4 : Hexagon Head Bolts, Screws and Nuts of Product Grades A and B - Part 4 : Hexagon Thin Nuts (Chamfered) (Size Range M1.6 to M64)  

IS 1364 : Part 5 : Hexagon Head Bolts, Screws and Nuts of Product Grades A and B - Part 5 : Hexagon Thin Nuts - Product Grade B (Unchamfered) (Size Range M 1.6 to M 10)  

IS 1364 : Part 6 : Hexagon Head Bolts, Screws and Nuts of Product Grades A and B - Part 6 : Hexagon Nuts, Style 2

IS 1367 : 2002 Technical Supply Conditions for Threaded Steel Fastener

IS 1477 : Part I : 1971 Code of Practice for Painting of Ferrous Metals in Buildings - Part I : Pre-treatment

IS 1477 : Part 2 : 1971 Code of practice for painting of ferrous metals in buildings: Part2 Painting

IS 1732 : Dimensions for round and square steel bars for structural and general engineering purposes 

IS 1977 : Low Tensile Structural Steels - Specification 

IS 3935 :Code of practice for composite construction

IS 4736 : 1986 Specification for Hot-dip Zinc Coatings on Mild Steel Tubes

IS 4759 : 1996 Hot-dip zinc coatings on structural steel and other allied products

IS 4923 : Hollow steel sections for structural use 

IS 5986 : Hot Rolled Steel Flat Products for Structural Forming and Flanging Purposes - Specification 

IS 6419 : Welding rods and bare electrodes for gas shielded arc welding of structural steel 

IS 7205 : Safety Code for Erection of Structural Steelwork 

IS 7280 : Bare wire electrodes for submerged arc welding of structural steels 

IS 10178 : 1995  CO2 gas shielded metal arc welding of structural steels - Recommendations 

IS 11384 : 1985  Code of Practice for Composite Construction in Structural Steel and Concrete 

IS 12594 : 1988  Hot-dip Zinc Coating on Structural Steel Bars for Concrete Reinforcement - Specification

SP 6 : Part 1 : 1964 Handbook for structural engineers - Structural steel sections 

SP 6 : Part 2 : 1962 Handbook For Structural Engineers - 2 : Steel Beams and Plate Girders 

SP 6 : Part 3 : 1962 Handbook Structural Engineers - Part 3 : Steel Columns and Struts 

SP 6 : Part 4 :ISI Handbook for Structural Engineers 4. Use of High Strength Friction Grip Bolts
SP 6 : Part 5 : 1980 Handbook for structural engineers - Cold-formed, light gauge steel structures 

SP 6 : Part 6 : 1972 Handbook for structural engineers - Application of plastic theory in design of steel structures

IS 1821 : Dimensions for clearance holes for bolts and screws

IS 2016 : Specification for Plain Washers

IS 3757 : Specification for High Strength Structural Bolts  

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

IS 4172 : General Purpose Bolts and Screws - Metric Series - Radii Under the Head

IS 4218 : Part 4 : ISO General Purpose Metric Screw Threads - Part 4 : Selected Sizes for Screws, Bolts and Nuts

IS 5369 : General Requirements for Plain Washers and Lock Washers  

IS 5370 : Specification for Plain Washers with Outside Diameter 3 X Inside Diameter

IS 5374 : Taper washers for I-beams (ISMB)  

IS 5554 : Lock washers with lug - Specification  

IS 5556 : Serrated Lock Washers - Specification  

IS 6021 : Specification for Web-equipment and 6.6 mm Eyelets, Rim Painted with or without Washers  

IS 6610 : Specification for Heavy Washers for Steel Structures  

IS 6649 : Specification for Hardened and Tempered Washers for High Strength Structural Bolts and Nuts

IS 6639 : Hexagon Head Bolts for General Steel Structures - Specification  

IS 6649 : Specification for Hardened and Tempered Washers for High Strength Structural Bolts and Nuts

IS 8266 : Specification for Expansion Shell Type Roof Bolts

IS 8822 : Slotted mushroom head roofing bolts

IS 10238 : Fasteners - Threaded Steel Fastener - Step Bolts for Steel Structures

IS 11096 : Code of practice for design and construction of bolt-jointed construction

IS 13726 : Hexagon Head Bolts with Metric Fine Pitch Thread - Product Grades A and B

IS 15582 : Hexagon Flange Bolts - Small Series  

Commencement

Fabrication shall commence as soon as practical after, but not before, the Builder has issued:

· a written order

· the relevant contract drawings, specifications and schedule of work

· written approval of any details provided by the Contractor

Erection shall commence as soon as practical after, but not before the supporting structure has been constructed.

Fabrication and Erection

· All fabrication and erection of structural steelwork shall comply with IS 800,  NBCI Section 6.6 & IS 800 and the standards referred to therein.

· Welding shall be SP and comply with IS 816.  All welds shall be 6 mm continuous fillet unless noted otherwise. Full penetration butt welds are required on all plates over 12 mm in thickness.

· All bolts and nuts, except high strength friction grip bolts, shall be snug tightened as per IS 1367.

· High strength friction grip bolts shall be tensioned to the recommended values as per IS 1367. 

· All seal plates on hollow sections shall be provided with a breather hole to permit hot dip galvanising.

· All purlins, girts, fascias, associated bridging and accessories shall be installed in accordance with the manufacturer’s recommendations.
Mortar Packs

Mortar packs under base plates shall be 1 part portland cement to 2 parts sand.

Surface Preparation and Treatment

On completion of all fabrication, all dags and weld spatter shall be removed from the surfaces exposed in the completed structure. Structural steelwork shall be prepared, painted or galvanized in accordance with the Drawings and, where appropriate, the following schedule.

	Painting Systems For Steel

	Treatment
	Internal
	External

	Not painted after erection
	MP 1-A            Table 7.4
	LP 1-A           Table 7.5

	Painted after erection
	SP 1-A              Table 7.3
	SP 1-A           Table 7.3


· Surface preparation shall comply with IS 1477, Part 1
· Painting shall comply with IS 1477, Part 2
· Hot-dip galvanising shall comply with IS 4759 to not less than # 300 g/m2.

· Shop painting shall comply with IS 1477 and the following table.

Fire Resistance

When Fire Resistance Levels for fire separation or structural performance under fire load are specified, the components shall be designed, tested, constructed and protected in accordance with the appropriate parts of Building Regulations and relevant Standards (NBCI, Part 4, Sect 3.3.3.)
When materials used in the construction are required to achieve specified fire hazard properties, they shall comply with the appropriate parts of Building Regulations and relevant Standards (NBCI, Part 4)
The fire resistance requirements of each member shall be noted on the drawings in the following format.

	Fire Resistance

	
	Required Fire Resistance Levels
	Required Fire Hazard Properties

	Member


	Description
	FRL

Structural

Adequacy

minutes
	FRL

Integrity

minutes
	FRL

Insulation

minutes
	Spread of Flame Index
	Smoke Developed Index
	Ability to prevent ignition & screen core material from free air

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	Structural Steelwork

	Structural steelwork shall comply with the Drawings, Building Regulations and relevant Standards (IS 800, NBCI Section 6.6 & IS 800). 




	Structural Steel Plates and Sections

	Structural steel plates and sections shall comply with the Drawings, Building Regulations and relevant Standards (IS 226, IS 800, IS 806, IS 811, IS 1977, IS 4923). Unless stated otherwise, minimum grade of steel shall be as follows:

Sections

Minimum Grade

MPa (N/mm2)

Universal beams and columns, parallel flange channels and angles – IS 226, IS 800
300

Welded sections – IS 1323, IS 226, IS 800
300

Hot rolled plates, floor plates and slabs – IS 5986
250

Hollow sections – IS 5823, IS 806
C350

Cold formed purlins and girts – IS 811
G450, Z350




	Cold-Rolled Purlins, Fascias, Bridging and Accessories

	Cold-rolled purlins, fascias and bridging comply with the Drawings, Building Regulations and relevant Standards (IS 811), and  the following:

· Sections shall be manufactured from galvanised steel complying with IS 4759, with a zinc coating not less than 350 g/m2. 
· Bridging shall consist of prefabricated components compatible with the purlin system.




	Bolts and Nuts

	Bolts and nuts shall comply with the Drawings, Building Regulations and relevant Standards, and the following:

Tightening to the following methods:
· 4.6/S commercial bolts, Grade 4.6 complying with  IS 1364 - snug tightened

· 8.8/S high strength structural bolts, Grade 8.8 complying with  IS 3757- snug tightened

· 8.8/TB high strength structural bolts, Grade 8.8 complying with  IS 3757 - bearing  joint fully tensioned as per  IS 800 

· 8.8/TF high strength structural bolts, Grade 8.8 complying with IS 3757 - friction joint fully tensioned as per  IS 800 (Faying surfaces shall be uncoated.)

Bolts shall be as noted on the drawings, but not less than:

M20 8.8/S. 

Two bolts per joint

Bolts and washers shall be treated against corrosion, not less than galvanised.

/TB and /TF bolt categories shall be installed by the direct-tension indicator method or part-turn method.



Inspections and Tests

The following fabrication and erection inspections shall be performed.

Structural Steelwork Fabrication

	PRIVATE Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Drawings & Specifications
	Inspect controlled documents 
	Controlled copy of latest issue  on site
	Hold

	Steel section
	Check marked length before cutting
	+,- 2 mm *
	Hold

	Holes in steel sections
	Check marking of position & diameter 
	+,- 2 mm * Holes to be 2 mm larger than nominal bolt size.
	Hold

	Plates
	Check marking of dimensions
	+,- 2 mm *
	Hold

	Holes, cut-outs in plates 
	Check marking of position & diameter
	+,- 2 mm *




	Hold

	Fabricate all items
	Check length, check orientation
	+,- 2 mm *
	Hold

	Welding
	Visual
	Continuous or as specified
	Hold

	Surface treatment
	Visual
	As specified, no unpainted areas
	Hold

	Identification marks
	Visual
	Clear & as specified
	Hold

	HD Bolt kits
	Visual
	Bolts, nuts, washers included
	Witness

	Touch up painting
	Visual
	No chipped or damaged paint
	Witness

	Loading of transport for delivery to site
	Count of all items
	All items loaded
	Hold

	Delivery and unloading on site
	Count of all items
	All items unloaded
	Hold

	Notes

All tolerances shall be in accordance with IS 800. 

The general tolerance is +,- 2 mm (*), although there are some specific tolerances including cross section, compression members, beams and tension members.


Structural Steelwork Erection

	PRIVATE Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Drawings & Specifications
	Inspect controlled documents 
	Controlled copy of latest issue  on site
	Hold

	Principal steel sections
	Spot check 
	As specified
	Witness

	Shop surface treatment
	Visual before erection
	No major blemishes
	Witness

	Holding down bolts
	Bolt grade

Bolt diameter

Bolt length

Bolt centres in each group

Bolt group centres of adjacent groups

Accumulated length 

Bolt group centres to column centre line
	As specified

As specified

+,- 3 mm

+,- 3 mm

+,- 6 mm

+,- 6 mm/30 m,  +,- 25 mm

+,- 6 mm


	Hold

	Column base position
	Spot check
	+,- 6 mm
	Witness

	Column base level
	Spot check 
	+,- 10 mm
	Witness

	Column base  contact
	Spot check 
	Full contact
	Witness

	Compression member plumb from base position (Up to 60 m high)
	Spot check 
	Height/500, 25 mm 
	Witness

	Compression member plumb from base position (Over 60 m high)
	Spot check 
	25 + (H-60)/3000, 50 mm
	Witness

	Compression member storey deviation
	Spot check 
	Height/500
	Witness

	Column splice level
	Spot check 
	+,- 10 mm
	Witness

	Column splice position
	Spot check 
	See compression member plumb
	Witness

	Column splice plan position
	Spot check 
	+,- 2 mm
	Witness

	Beam connections
	Spot check 
	Completed
	Witness

	Beam sweep
	Spot check 
	Braced length/500
	Witness

	Beam position at connection
	Spot check 
	+,- 10 mm
	Witness

	Beam web
	Spot check 
	+,- 3 mm 
	Witness

	Tension member position
	Spot check 
	+,- 3 mm
	Witness

	Overall building dimensions
	Spot check 
	IS 800
	Witness

	Connections
	Spot check 
	As specified
	Witness

	Touch up surface treatment
	Visual
	No visible defects or chipping

	Witness

	Grout packs at supports


	Visual
	In place. Material complies to specification
	Witness

	Notes

All tolerances shall be as shown, except where overridden by IS 800. 


POTENTIAL PROBLEMS AND SOLUTIONS

General

Because structural steelwork is prefabricated and bolted together on site, small changes in the building details at either design or construction stages can result in the inability of the steelwork to fit together.

Shop Drawings
Steel fabricators, working in a workshop remote from the site, require sufficient information to accurately produce the steelwork.  Prepare shop drawings showing all dimensions of sections, holes, bolts etc from the engineers and architects details.

Interface with Other Materials
Structural steelwork must support and be supported by other parts of the building in close contact. A failure to visualise the superposition of each component can lead to construction that is not in accordance with the designer’s intention or could necessitate modifications to the steelwork. Prepare details of how the brickwork, timber, windows and flashings are to be built around the steelwork. Before erection commences, inspect and confirm the location in the building, particularly provision for supporting columns.

Site Modifications

When erecting prefabricated steelwork, errors in previous construction will become apparent and it will be necessary to make modifications. On completion of repairs, the weld spatter and dags must be removed, welds chipped and the steelwork paint system repaired to achieve the original protection. 

Column Support

On completion of erection, tighten all holding-down bolts and grout under column bases.

Protection against Corrosion

If steel column or posts are used, they must be protected against corrosion originating from ground water or from the atmosphere. They should be galvanised and, where appropriate, painted. Steel posts must be supported clear of the ground. If steel posts are embedded in concrete footings, the concrete must be built up clear of the surrounding ground level to prevent attack by salt-rich ground water. 

Bracing

Steel posts for houses, deck or roofs should incorporate diagonal bracing to prevent side sway

Fire Resistance

Systems with that enhance fire resistance include:

· Solid calcium-silicate masonry 

· Solid clay masonry

· Solid concrete masonry

· Solid gypsum blocks

· Hollow terracotta blocks with 13 mm plaster

In some circumstances, the fire resistance of components may enhanced by various systems, including the following.

         Intumescent spray with fire protection blanket wrap
         Cementitious spray 

      Intumescent paint  
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