Australian Steel Detailers’ Handbook

second edition—2019

Australian Steel Institute




AUSTRALIAN STEEL INSTITUTE
(ABN)/ACN (94) 000 973 839

Australian Steel Detailers’ Handbook

Copyright © 2019 by AUSTRALIAN STEEL INSTITUTE

Published by: AUSTRALIAN STEEL INSTITUTE

All rights reserved. This book or any part thereof must not be reproduced in any form without the
written permission of Australian Steel Institute.

Note to commercial software developers: Copyright of the information contained within this publication is
held by Australian Steel Institute (ASI). Written permission must be obtained from ASI for the use of any
information contained herein which is subsequently used in any commercially available software package.

SECOND EDITION 2019
ISBN 978 1 921476 44 0 (pbk.).

Disclaimer: The information presented by the Australian Steel Institute in this publication has been prepared for
general information only and does not in any way constitute recommendations or professional advice. While every
effort has been made and all reasonable care taken to ensure the accuracy of the information contained in this
publication, this information should not be used or relied upon for any specific application without investigation and
verification as to its accuracy, suitability and applicability by a competent professional person in this regard. The
Australian Steel Institute, its officers and employees and the authors and editors of this publication do not give any
warranties or make any representations in relation to the information provided herein and to the extent permitted
by law (a) will not be held liable or responsible in any way; and (b) expressly disclaim any liability or responsibility
for any loss or damage costs or expenses incurred in connection with this publication by any person, whether that
person is the purchaser of this publication or not. Without limitation, this includes loss, damage, costs and expenses
incurred as a result of the negligence of the authors, editors or publishers.

The information in this publication should not be relied upon as a substitute for independent due diligence,
professional or legal advice and in this regards the services of a competent professional person or persons should
be sought.

steel detailers handbook ii
second edition



CONTENTS

PREFACE ix
ACKNOWLEDGEMENTS X
1 INTRODUCTION 1-1
1.1 Drafting as a means of
communication 1-1
1.2 Detail drawings 1-2
1.3 Project organisation (Traditional
project delivery) 1-3
1.4 Function of the steel detailer 1-6
1.5 Other fields of activity 1-8
1.6 Current trends 1-9
1.7 Steel detailer or construction
modeller 1-10
2 STRUCTURAL STEEL 2-1
2.1 General 2-1
2.2 Steel production 2-2
2.2.1 Steelmaking 2-2
2.2.2 Working the steel into a
more useful product 2-2
2.3 Plain material 2-4
2.4 Compound sections 2-9
2.5 Steel characteristics 2-10
2.6 Specifications 2-11
2.7 Physical properties 2-12
2.8 Tolerances 2-13
3 DRAFTING EQUIPMENT AND
INDUSTRY PROCESS 3-1
3.1 Introduction 3-1
3.1.1 Historical context 3-1
3.1.2 Computer aided drafting 3-1
3.1.3 Construction modelling 3-1
3.2 Computer aided drafting 3-2
3.2.1 Drafting personnel 3-2
3.2.2 Security 3-3
3.2.3 Document control 3-3
3.2.4 Hardware 3-4
3.2.5 Software 3-4
3.2.6 Standard drawing setup  3-4
3.2.7 Holds and revisions 3-5
3.2.8 Printing -
3.2.9 Identification -
3.2.10 Filing -

3.3

3.4

3.2.11 Storage

3.2.12 Revisions
Construction modelling
3.3.1 Context

3.3.2 Additional considerations

(AJ(.AJ(AJ(AJ(.IO(AJ(AJ(AJ(AJ
O N~N~NOO O O Ol

Drafting practices -
3.4.1 Linework and lettering 3-
3.4.2 Orthographic projection 3-11
3.4.3 Selection of views 3-14
3.4.4 Break lines and symbols 3-17
3.4.5 Dimension lines 3-21
3.4.6 Scaling details 3-24
3.4.7 Opposite hand

components 3-24

steel detailers handbook

3.5

3.6

3.7 Scope of required deliverables

3.4.8

only

Shipping, billing and

notes

3.4.10 Checking
Documentation

3.5.1 Context

3.5.2 Architectural drawings

3.5.3 Engineering drawings

3.5.4 Specifications

3.5.5 Other documentation
Approval of completed detail
drawings

3.4.9

ARRANGEMENT AND DETAIL
DRAWINGS

4.1

4.2

4.3

4.4
4.5
4.6

4.7
4.8

FUNDAMENTALS OF STRUCTURAL

Composition of a typical
structure

Design loading
4.2.1 Ultimate limit state
4.2.2 Serviceability limit state
Information provided by the
designers

Drawings sheets

Hold down bolt layouts

General arrangement drawings

4.6.1 Roof plan
4.6.2 First floor plan
4.6.3 Elevations
4.6.4 Cross section
Detail drawings
Components of steel-framed
industrial buildings

ENGINEERING

5.1
5.2
5.3
5.4

Context
Reactions

Shear

Bending moment

BOLTING

6.1
6.2

6.3
6.4
6.5

6.6

6.7

second edition

Introduction

Bolt types, identification and
terminology

Bolting categories

Design of bolts

Bolt length selection
6.5.1 Plain shank lengths
6.5.2 Threads included in the
shear plane
Threads excluded from
shear plane
6.5.4 Thread projection
6.5.5 Available bolt sizes
Detailing
6.6.1 Bolt holes
6.6.2 Detailing limitations
Installation of bolts

6.5.3

Structural members billed

3-25

3-25
3-25
3-27
3-27
3-27
3-27
3-27
3-28

3-34
3-35

4-1

4-1
4-3
4-3
4-3

4-4
4-7
4-8

4-10

4-12

4-12

4-16

4-17

4-18



7

6.7.1 Snug tightening 6-15
6.7.2 Full tensioning methods 6-15
6.7.3 Clearances 6-16
6.7.4 Faying surfaces 6-18
6.8 Preparation of bolt lists 6-19
WELDING 7-1
7.1 Introduction 7-1
7.2 Joint and weld types 7-2
7.3 Edge preparation 7-6
7.4 Reinforcement and backing 7-8
7.5 Incomplete penetration butt
welds 7-9
7.6 Welding positions 7-10
7.7 Practical guidelines 7-11
7.8 Welding symbols 7-12
7.9 Clearance for welding 7-19
7.10 Method of giving field
instructions 7-22
7.11 Welding consumables 7-23
7.12 Welding processes 7-24
7.12.1 General 7-24
7.12.2 Manual Metal Arc
Welding (MMAW) 7-24
7.12.3 Gas Metal Arc Welding
(GMAW) 7-25
7.13 Considerations for the steel
detailer 7-26

STANDARDISED STRUCTURAL
CONNECTIONS 8-1
8.1 Introduction 8-1

8.1.1 Connection types 8-1

10

9.3.4 Notation 9-6
9.3.5 Surface treatment 9-6
9.3.6 General Notes 9-6
9.4 Alternative systems of
longitudinal dimensioning 9-7
9.5 Example of detailing a typical
beam 9-9
9.6 Example of detailing similar
beams 9-11
9.7 Detailing welded plate girders 9-13
9.8 Erection clearances 9-14
9.9 Fittings 9-16
COLUMNS 10-1
10.1 Introduction 10-1
10.2 Column bases 10-3
10.3 Splices 10-4
10.4 Column schedules 10-5
10.5 Column detailing practice 10-7
10.5.1 Complexity 10-7
10.5.2 Layout of drawings 10-7
10.5.3 Viewing direction 10-7
10.5.4 Dimensioning 10-7
10.5.5 Intermediate section 10-7
10.5.6 Bolt interference 10-9
10.5.7 ldentical fittings 10-9
10.5.8 Direction and level
marking 10-9
10.6 Example of detailing a multi-
storey column 10-10

10.6.1 Column detail drawings 10-10
10.6.2 Beam end connections 10-10

8.1.2 Standard detailing 10.6.3 Splices 10-10
10.7 Example of detailing portal
parameters 8-2
frame column 10-14
8.1.3 Components 8-3 . .
10.8 Ancillary details 10-15
8.1.4 Copes and notches 8-4 .
) 10.8.1 Shims 10-15
8.2 Angle seat connection 8-5 10.8.2 Lifting hitches 10-15
8.3 Bearing pad connection 8-8 o 9
8.4 Flexible end plate 8-10 11 TRUSSES 11-1
8.5 Angle cleat connection 8-13 11.1 Introduction 11-1
8.6 Web side plate 8-16 11.2 Types of trusses 11-2
8.7 Welded beam-to-column 11.3 Chord and web sections 11-4
moment connection 8-18 11.4 Layout and scales 11-5
8.8 Bolted beam to column moment 11.5 Symmetry and rotation 11-6
end plate connection 8-21 11.6 Chord and web sections 11-7
8.9 Splices 8-24 11.7 Node points—Bolted
8.9.1 Welded splices 8-24 construction 11-8
8.9.2 Bolted splices 8-26 11.8 Nodes points—Welded
8.10 Purlin and girt cleats 8-31 construction 11-10
8.11 Column base plates 8-33 11.9 Example of detailing a welded
truss 11-13
BEAMS AND GIRDERS 9-1
9.1 Introduction 9-1 11.10Camber 11-15
9.2 Shop drawings 9-2 12 BRACING 12-1
9.3 Beam detailing practice 9-3 12.1 Introduction 12-1
9.3.1 Layout of drawings 9-3 12.2 Bracing connections 12-2
9.3.2 Dimensioning 9-4 12.3 Setting out and detailing of
9.3.3 lIdentical ends 9-5 bracing 12-3
steel detailers handbook iv

second edition



13

14

15

12.4 Example of detailing of floor

bracing 12-6
12.5 Additional considerations 12-8
12.5.1 Column bracing 12-8

12.5.2 Bracing setting out points12-8
12.5.3 ‘Draw’ in bracing lengths
(only add where specified

by the Engineer) 12-8
PURLINS, GIRTS AND EAVES
STRUTS 13-1
13.1 Introduction 13-1
13.2 Purlins 13-2
13.3 Bridging systems 13-4
13.4 Detailing purlins and bridging 13-6
13.5 Girts 13-7
13.6 Eaves struts 13-8
PORTAL FRAMES 14-1
14.1 Introduction 14-1
14.2 Design of portal frames 14-2
14.3 Design details 14-4
14.4 Eaves and apex set-outs 14-5
14.5 Shop drawing 14-8
14.6 Pre-set of portal frames 14-9
STAIRWAYS 15-1
15.1 Introduction 15-1
15.2 Design of stairways 15-2
15.2.1 General 15-2
15.2.2 Stringers 15-3
15.2.3 Treads 15-4
15.2.4 Landings 15-4
15.2.5 Handrails and
balustrades 15-4
15.3 Detailing 15-5

16 DETAILING FOR ECONOMY
16.1 Introduction
16.2 Communication
16.3 Economy in the use of material
16.4 Rationalisation of member sizes
and repetition of details
Standardised details
Accuracy in detailing
Fabrication
16.7.1 General
16.7.2 Fabrication procedures
16.7.3 Beams and columns
16.7.4 Welded plate girders
16.7.5 Trusses
16.7.6 Gussets
16.8 Bolting
16.9 Welding 1
16.10Transportation 1
16.11Erection 1
16.12Compliance of steel and
steelwork 1

EXAMPLE 3D MODEL AND
DELIVERABLES

17.1 Context

17.2 3D Model

17.3 Deliverables

18 STANDARDS AND REFERENCES
18.1 Australian Standards
18.2 References

APPENDIX A —DRAFTING EQUIPMENT
AND INDUSTRY PROCESS

APPENDIX B —FABRICATION OF
STRUCTURAL STEELWORK

16.5
16.6
16.7

17

steel detailers handbook
second edition

16-1
16-1
16-2
16-3

16-4
16-5
16-6
16-7
16-7
16-7
16-7
16-8
16-8
16-8
16-9
6-11
6-12
6-13

6-14

17-1
17-1
17-2
17-3
18-4
18-4
18-6



