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PREFACE

This Standard was prepared by the Standards Australia Committee on Composite
Construction, as a revision of AS 2327 .1—1980Composite construction in structural
steel and concrete, Part 1—Simply supported beams.

When first published in 1980, AS 2327.1 was the first of four independent parts, with the
subsequent parts intended to cover composite continuous beams, slabs and columns
respectively. Shortly thereafter, however, Standards Australia adopted a policy of
converting the major structural Standards to limit-state format. Work on the remaining
parts was therefore suspended while the primary Standards on which AS 2327.1 was
based, namely AS 1480—SAA Concrete Structures Code, and AS 1250—SAA Steel
Structures Codewere being revised in accordance with this policy. These revisions
resulted in the publication of AS 3600—Concrete structuresin 1988 and AS 4100 —Steel
structuresin 1990.

Subsequently, the Committee delegated the task of updating AS 2327.1 to Subcommittee
BD/32/2—Beams. The objective of the revision is to provide designers with an updated
version of AS 2371, which references AS 3600 and AS 4100 as well as other associated
Standards.

This Standard is a complete revision of AS 2327.1—1980 and incorporates a number of
major improvements. The principal differences are briefly outlined in the following:

(a) Partial shear connection This Standard introduces the concept of partial shear
connection, which allows the possibility of a reduction in the total number of shear
connectors previously required.

(b) Non-prismatic beam Cross-sectional variations along the length of a beam can now
be taken into account for both strength and deflection calculations.

(c) Steel sections The range of steel sections has been widened to include doubly-
symmetric and mono-symmetric sections in hot-rolled, cold-formed or fabricated
steels.

(d) Construction loads Rules are given for minimum construction loads at the various
stages of construction from bare steel to full composite action. Such loads are not
given in detail in AS 1170—Minimum design loads on structures,Part 1:Dead and
live loads and load combinations.

(e) Shear connectors Shear connectors now include high-strength structural steel bolts,
channels and manually or automatically welded studs. The tabulated nominal shear
capacities of the connectors have been verified, for commonly used Australian forms
of construction, in both push-out tests and tests on full-scale prototype beams
carried out by BHP Research, Melbourne Laboratories. The Committee wishes to
acknowledge the generosity of that organization in making the data from their
extensive test program available for use in this document.

(f) Profiled steel sheeting Rules for designing shear connectors in composite slabs
incorporating profiled steel sheeting with narrow steel ribs are given in this
Standard. Through careful detailing it has been possible to maintain the same design
shear capacities as in solid slabs. It is envisaged that future design rules will address
the implications of using other types of profiled steel sheeting.

(g) Encased beams, precast concrete floor elements, prestressed-concrete slabs and
haunched slabs Rules for designing encased beams, and beams incorporating
precast-concrete floor elements, prestressed-concrete slabs or haunched slabs have
not been included due to lack of relevant limit-state design information.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral
part of a Standard, whereas an ‘informative’ appendix is only for information and
guidance.



3 AS 2327.1 — 1996

CONTENTS

Page

SECTION 1 SCOPE AND GENERAL
1.1 SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.2 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.3 REFERENCED DOCUMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.4 DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.5 EXISTING STRUCTURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.6 DESIGN INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.7 CONSTRUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
1.8 NOTATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

SECTION 2 MATERIALS
2.1 STEEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.2 CONCRETE AND REINFORCEMENT . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.3 MECHANICAL PROPERTIES . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 22

SECTION 3 GENERAL DESIGN REQUIREMENTS
3.1 DESIGN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
3.2 LOADS AND OTHER ACTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
3.3 DESIGN FOR LIMIT STATES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

SECTION 4 LOADS AND OTHER ACTIONS
4.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
4.2 CONSTRUCTION STAGES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

SECTION 5 EFFECTIVE SECTION AND DESIGN ACTION EFFECTS FOR
STRENGTH DESIGN

5.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
5.2 EFFECTIVE SECTION OF A COMPOSITE BEAM CROSS-SECTION . . 28
5.3 CALCULATION OF DESIGN ACTION EFFECTS DUE TO DESIGN

LOADS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

SECTION 6 DESIGN FOR STRENGTH
6.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
6.2 DESIGN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
6.3 POTENTIALLY CRITICAL CROSS-SECTIONS . . . . . . . . . . . . . . . . . . 37
6.4 CALCULATION OF DESIGN VERTICAL SHEAR CAPACITY (φVu)

AND DESIGN MOMENT CAPACITY (φMbv) AS A FUNCTION OF
DEGREE OF SHEAR CONNECTION (β) . . . . . . . . . . . . . . . . . . . . . . . 37

6.5 CALCULATION OF MINIMUM DEGREE OF SHEAR CONNECTIONβi

AT POTENTIALLY CRITICAL CROSS-SECTIONS . . . . . . . . . . . . . . . 38
6.6 DIS TRIBUTION OF S HEAR CONNECTORS BETWEEN

POTENTIALLY CRITICAL CROSS-SECTIONS AND BEAM ENDS . . . 39



AS 2327.1— 1996 4

Page
SECTION 7 DESIGN FOR SERVICEABILITY

7.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
7.2 DEFLECTION CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
7.3 CRACK CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
7.4 VIBRATION CONTROL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

SECTION 8 DESIGN OF SHEAR CONNECTORS
8.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
8.2 SHEAR CONNECTORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
8.3 SHEAR CAPACITY OF SHEAR CONNECTORS . . . . . . . . . . . . . . . . . . 45
8.4 DETAILING OF SHEAR CONNECTORS . . . . . . . . . . . . . . . . . . . . . . . 47

SECTION 9 TRANSFER OF LONGITUDINAL SHEAR IN CONCRETE
9.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
9.2 DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
9.3 DESIGN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
9.4 LONGITUDINAL SHEAR SURFACES . . . . . . . . . . . . . . . . . . . . . . . . . 54
9.5 DESIGN LONGITUDINAL SHEAR FORCE (V* L) . . . . . . . . . . . . . . . . . 58
9.6 NOMINAL LONGITUDINAL SHEAR CAPACITY (VL) . . . . . . . . . . . . . 59
9.7 TYPE 1, 2 AND 3 LONGITUDINAL SHEAR REINFORCEMENT . . . . . 60
9.8 TYPE 4 LONGITUDINAL SHEAR REINFORCEMENT . . . . . . . . . . . . . 60

SECTION 10 DESIGN FOR FIRE RESISTANCE
10.1 REQUIREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
10.2 DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
10.3 DETERMINATION OF PERIOD OF STRUCTURAL ADEQUACY . . . . . 64
10.4 DETERMINATION OF LIMITING TEMPERATURE OF THE STEEL . . . 64
10.5 DETERMINATION OF TIME AT WHICH LIMITING TEMPERATURE

IS ATTAINED FOR PROTECTED MEMBERS . . . . . . . . . . . . . . . . . . . 64
10.6 DETERMINATION OF TIME AT WHICH LIMITING TEMPERATURE

IS ATTAINED FOR UNPROTECTED MEMBERS . . . . . . . . . . . . . . . . . 66
10.7 DETERMINATION OF PSA FROM A SINGLE TEST . . . . . . . . . . . . . . 66
10.8 THREE-SIDED FIRE EXPOSURE CONDITION . . . . . . . . . . . . . . . . . . 66
10.9 CONNECTIONS AND WEB PENETRATIONS . . . . . . . . . . . . . . . . . . . 67
10.10 DETERMINATION OF PERIOD OF STRUCTURAL ADEQUACY BY

OTHER CALCULATION METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . 67

SECTION 11 CONSTRUCTION
11.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
11.2 CONSTRUCTION SEQUENCE AND LOADS . . . . . . . . . . . . . . . . . . . . 68
11.3 STEELWORK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
11.4 FORMWORK AND FALSEWORK . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
11.5 REINFORCEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
11.6 CONCRETE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
11.7 FIRE PROTECTION MATERIAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69



5 AS 2327.1 — 1996

Page

SECTION 12 LOAD TESTING
12.1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
12.2 PROOF TESTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
12.3 PROTOTYPE TESTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
12.4 TEST REPORTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

APPENDICES
A LIST OF REFERENCED DOCUMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
B CALCULATION OF DEFLECTIONS BY SIMPLIFIED METHOD . . . . . . . . 75
C SUGGESTED LIMITS FOR CALCULATED DEFLECTIONS . . . . . . . . . . . . 81
D CALCULATION OF DESIGN MOMENT CAPACITY (φMbv) AS A

FUNCTION OF DEGREE OF SHEAR CONNECTION (β) . . . . . . . . . . . . . . 83
E FLOW CHARTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
F CONSTRUCTION STAGES AND MINIMUM CONSTRUCTION LOADS . . . 105
G DESIGN FOR FIRE RESISTANCE OF CONCRETE SLABS . . . . . . . . . . . . 110
H INFORMATION FOR DETERMINATION OF ACTION EFFECTS . . . . . . . . 111
I BIBLIOGRAPHICAL REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114

Originated as AS 2327.1— 1980.
Second edition1996.

 Copyright STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in writing from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information
on commercial software royalties should be directed to the head office of Standards Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use
exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it isupdated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.



AS 2327.1— 1996 6

STANDARDS AUSTRALIA

Australian Standard

Composite structures—Simply supported beams

S E C T I O N 1 S C O P E A N D G E N E R A L

1.1 SCOPE This Standard sets out minimum requirements for the design, detailing and
construction of simply supported composite beams composed of a steel beam and a
concrete slab interconnected with shear connectors, including applications where the slab
incorporates profiled steel sheeting, as defined in Clause 1.2.

This Standard does not cover the design of composite beams—

(a) where the elements of the steel beam are less than 3 mm thick or the value of the
yield stress (fyb) assumed in design exceeds 450 MPa (see Note 1);

(b) where the strength grade of the slab concrete exceeds 40 MPa;

(c) where the slab is precast or prestressed;

(d) with negative design moments (see Note 2);

(e) subjected to dynamic loads;

(f) for road or railway bridges (see Note 3); or

(g) for fatigue.

NOTES:

1 This does not preclude the use of steels with a minimum yield strength greater than
450 MPa.

2 For the design of composite beams with negative design moments reference may be made to
BS 5950:3:1990, Code of Practice for Design of Simple and Continuous Composite Beams.

3 For the design of composite bridge beams, reference should be made to the AUSTROADS
Bridge Design Code, or the ANZRC Railway Bridge Design Manual as applicable.

1.2 GENERAL

1.2.1 Components This Standard applies only to composite beams for which the
components satisfy the requirements specified in Clauses 1.2.2 to 1.2.5.

1.2.2 Steel beam The steel beam shall be entirely below, but in contact with, the soffit
of the concrete slab, and shall be of structural steel, symmetrical about its vertical axis
(i.e. doubly-symmetric or monosymmetric), suitably proportioned (see Note) and have one
of the following forms (see Figure 1.2.2)—

(a) a hot-rolled I, or channel section;

(b) a welded I-section;

(c) a rectangular cold-formed hollow section;

(d) a fabricated I, Tee, channel or rectangular hollow section; or

(e) any of the above sections as appropriate with an additional plate welded to the
bottom flange.
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