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PREFACE

This Joint Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee BD/50, Aluminium Structures, to supersede, in part, AS 1664—1979,Rules
for the use of aluminium in structures (known as the SAA Aluminium Structures Code).

This Standard is technically equivalent toThe Aluminium Design Manual: Specifications
and guidelines for aluminium structures, Part 1B: Specification for Aluminium Structures
Load and Resistance Factor Design of Buildings and similar type structuresissued by the
U.S. Aluminium Association Inc.

The objective of this Standard is to provide designers of aluminium building type
structural load-carrying members and elements with limit state design criteria for use in
design applications.

Statements expressed in mandatory terms in notes to tables and figures are deemed to be
requirements of this Standard.

© Copyright STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

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

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

Inclusion of copyright material in computer software programs is also permitted without 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 is updated 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 or Standards New Zealand at any time.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard

Aluminium structures

Part 1: Limit state design

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

1.1 SCOPE This Standard specifies requirements for the design of aluminium building
type structural load-carrying members and elements. The limit state design (LSD) criteria
are intended as an alternative to the allowable stress design (ASD) criteria (see
AS 1664.2). One design specification (LSD or ASD) applies throughout the design of a
single structure.

1.2 MATERIALS The principal materials to which these specifications apply are
aluminium alloys that comply with AS 1734, AS 1865, AS 1866, AS 1867 and
AS 2848.1. Those structural members frequently used are listed in Table 3.3(A).

1.3 FACTORED LIMIT STATE STRESSES The factored limit state stressesφFL

shall be larger than or equal to the required stresses computed for the factored nominal
loads acting on the structure. The factored limit state stresses are given in Sections 3 to 7,
while the method of analysis, load factors and load combinations are defined in Section 2.
The factorφ is the ‘capacity factor’ which accounts for the unavoidable uncertainties in
the determination of the limit stresses. The capacity factor may be multiplied by a factor
of 1.1 for secondary members (such as purlins, girts, mullions, wall panels and roof
decks) subjected to short duration loads such as wind or earthquake, except that theφ-
factors shall not exceed 1.0.

Limit state stresses referred to herein shall be those for the strength limit state, unless
noted otherwise.

1.4 REFERENCED DOCUMENTS The following documents are referred to in this
Standard:

AS
1170 Minimum design loads on structures (known as the SAA Loading Code)
1170.1 Part 1: Dead and live loads and load combinations
1170.2 Part 2: Wind loads
1170.3 Part 3: Snow loads
1170.4 Part 4: Earthquake loads

1391 Methods for tensile testing of metals

AS/NZS
1664 Aluminium structures
1664.1 Supplement 1: Limit state design—Commentary
1664.2 Part 2: Allowable stress design

AS
1665 Welding of aluminium structures

1734 Aluminium and aluminium alloys—Flat sheet, coiled sheet and plate
(adopted in New Zealand as NZS/AS 1734)

COPYRIGHT

T
hi

s 
is

 a
 fr

ee
 7

 p
ag

e 
sa

m
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.



Click on the logos to search the database online.

SAI Global also carries a wide range of publications from a wide variety of Standards Publishers:

The remainder of this document 

is available for purchase online at 

www.saiglobal.com/shop

T
hi

s 
is

 a
 fr

ee
 7

 p
ag

e 
sa

m
pl

e.
 A

cc
es

s 
th

e 
fu

ll 
ve

rs
io

n 
on

lin
e.

http://www.saiglobal.com/shop/script/Details.asp?DocN=stds000016558
http://www.standards.com.au
http://www.standards.com.au/catalogue/script/Provider.asp?Db=AS
http://www.standards.com.au/catalogue/script/Provider.asp?Db=ISO
http://www.standards.com.au/catalogue/script/Provider.asp?Db=IEC
http://www.standards.com.au/catalogue/script/Provider.asp?Db=ANSI
http://www.standards.com.au/catalogue/script/Provider.asp?Db=ASTM
http://www.standards.com.au/catalogue/script/Provider.asp?Db=BSI
http://www.standards.com.au/catalogue/script/Provider.asp?Db=DIN
http://www.standards.com.au/catalogue/script/Provider.asp?Db=JIS
http://www.standards.com.au/catalogue/script/Provider.asp?Db=ETSI

	AS/NZS 1664.1:1997 Aluminium structures - Limit state design
	AS/NZS 1664.1:1997 ALUMINIUM STRUCTURES - LIMIT STATE DESIGN
	PREFACE
	CONTENTS
	SECTION 1 GENERAL
	1.1 SCOPE
	1.2 MATERIALS
	1.3 FACTORED LIMIT STATE STRESSES
	1.4 REFERENCED DOCUMENTS

	SECTION 2 DESIGN PROCEDURE
	2.1 PROPERTIES OF SECTIONS
	2.2 PROCEDURE
	2.3 LOADING
	2.4 LOAD COMBINATIONS AND LOAD FACTORS
	2.5 EARTHQUAKE

	SECTION 3 GENERAL DESIGN RULES
	3.1 INTRODUCTION
	3.2 NOMENCLATURE
	3.3 TABLES RELATING TO MECHANICAL PROPERTIES AND BUCKLING CONSTANTS
	3.4 FACTORED LIMIT STATE STRESSES
	3.4.1 General
	3.4.2 Tension, axial, net section
	3.4.3 Tension in extreme fibres of beams—structural shapes bent about strong axis, rectangular tubes
	3.4.4 Tension in extreme fibres of beams round or oval tubes
	3.4.5 Tension in extreme fibres of beams—shapes bent about weak axis, rectangular bars, solid round bars and plates
	3.4.6 Bearing on rivets and bolts
	3.4.7 Bearing on flat surfaces and pins and on bolts in slotted holes
	3.4.8 Compression in columns, axial, gross section
	3.4.9 Uniform compression in components of columns—buckling axis
	3.4.10 Uniform compression in components of columns, gross section—flat plates
	3.4.11 Uniform compression in components of columns, gross section—curved plates supported on both edges, walls of round or oval
	3.4.12 Compression in beams, extreme fibre, gross section—single web beams bent about strong axis
	3.4.13 Compression in beams, extreme fibre, gross section—round or oval tubes
	3.4.14 Compression in beams, extreme fibre, gross section—solid rectangular and round section beams
	3.4.15 Compression in beams, extreme fibre, gross section—rectangular tubes, box sections and beams having sections containing
	3.4.16 Compression in components of beams (component under uniform compression), gross section—flat plates supported along one
	3.4.17 Compression in components of beams (component under uniform compression), gross section—flat plates with both edges
	3.4.18 Uniform compression in components of beams curved plates with both edges supported
	3.4.19 Uniform compression in components of beams flat plates with one edge supported and other edge with stiffener
	3.4.20 Uniform compression in components of beams—flat plates with both edges supported and with an intermediate stiffener
	3.4.21 Compression in components of beams (component under bending in own plane), gross section flat plates with compression edge free, tension edge supported
	3.4.22 Compression in components of beams (component under bending in own plane), gross section flat plates with both edges supported
	3.4.23 Compression in components of beams (component under bending in own plane), gross section flat plates with horizontal stiffener, both edges supported
	3.4.24 Shear in webs—unstiffened flat webs
	3.4.25 Shear in webs—stiffened flat webs


	SECTION 4 SPECIAL DESIGN RULES
	4.1 COMBINED AXIAL LOAD AND BENDING
	4.1.1 Combined compression and bending
	4.1.2 Combined tension and bending

	4.2 TORSION AND SHEAR IN TUBES
	4.3 TORSION AND BENDING IN OPEN SHAPES
	4.4 COMBINED SHEAR, COMPRESSION AND BENDING
	4.5 HORIZONTAL STIFFENERS FOR WEBS
	4.6 VERTICAL STIFFENERS FOR SHEAR WEBS
	4.7 EFFECTS OF LOCAL BUCKLING ON MEMBER PERFORMANCE
	4.7.1 Local buckling stresses
	4.7.2 Weighted average limit state compressive stress
	4.7.3 Weighted average limit state tensile stress
	4.7.4 Effect of local buckling on column strength
	4.7.5 Effect of local buckling on beam strength
	4.7.6 Effective width for calculation of bending deflection
	4.7.7 Web crippling of flat webs
	4.7.8 Combined web crippling and bending for flat webs

	4.8 FATIGUE
	4.8.1 General
	4.8.2 Constant amplitude loading
	4.8.3 Variable amplitude loading

	4.9 COMPRESSION IN SINGLE WEB BEAMS AND BEAMS HAVING SECTIONS CONTAINING TUBULAR PORTIONS
	4.9.1 General
	4.9.2 Doubly symmetric sections and sections symmetric about the bending axis
	4.9.3 Singly symmetric sections unsymmetric about the bending axis
	4.9.4 Singly symmetric sections symmetric or unsymmetric about the bending axis, doubly symmetric sections and sections without
	4.9.5 Lateral buckling coefficients

	4.10 COMPRESSION IN ELASTICALLY SUPPORTED FLANGES

	SECTION 5 MECHANICAL CONNECTIONS
	5.1 BOLTED AND RIVETED CONNECTIONS
	5.1.1 General
	5.1.2 Factored limit state loads
	5.1.3 Effective diameter
	5.1.4 Shear area
	5.1.5 Bearing area
	5.1.6 Arrangements and strength of connections
	5.1.7 Net section
	5.1.8 Effective sections of angles
	5.1.9 Grip of rivets, screws and bolts
	5.1.10 Spacing of rivets, screws and bolts
	5.1.11 Spacing of stitch rivets, screws and bolts in webs
	5.1.12 Edge distance of rivets, screws or bolts
	5.1.13 Blind rivets
	5.1.14 Hollow-end (semi-tubular) rivets
	5.1.15 Steel rivets
	5.1.16 Lock bolts
	5.1.17 Steel bolts

	5.2 METAL STITCHING STAPLES
	5.3 SELF TAPPING SCREW CONNECTIONS
	5.3.1 Notation
	5.3.2 Shear
	5.3.3 Tension


	SECTION 6 FABRICATION
	6.1 LAYING OUT
	6.2 CUTTING
	6.3 HEATING
	6.4 PUNCHING, DRILLING AND REAMING
	6.5 RIVETING
	6.5.1 Driven head
	6.5.2 Hole filling
	6.5.3 Defective rivets

	6.6 PAINTING
	6.6.1 General
	6.6.2 Contact with dissimilar materials
	6.6.3 Over-all painting

	6.7 CLEANING AND TREATMENT OF METAL SURFACES

	SECTION 7 WELDED CONSTRUCTION
	7.1 LIMIT STATE STRESSES FOR WELDED MEMBERS
	7.2 FILLER WIRE
	7.3 MEMBERS WITH LONGITUDINAL WELDS
	7.4 MEMBERS WITH TRANSVERSE WELDS
	7.5 WELDING FABRICATION

	SECTION 8 TESTING
	8.1 SCOPE AND GENERAL
	8.1.1 General
	8.1.2 Scope of section

	8.2 DEFINITIONS
	8.2.1 Proof testing
	8.2.2 Prototype testing

	8.3 TEST REQUIREMENTS
	8.4 TESTS FOR DETERMINING MATERIAL PROPERTIES
	8.5 PROOF TESTING
	8.5.1 Application
	8.5.2 Test load
	8.5.3 Criteria for acceptance

	8.6 PROTOTYPE TESTING
	8.6.1 Test specimen
	8.6.2 Test load
	8.6.3 Criteria for acceptance
	8.6.4 Acceptance of production specimens

	8.7 REPORTING OF TEST RESULTS




	Title: AS/NZS 1664.1:1997 Aluminium structures - Limit state design


