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PREFACE

This Standard was prepared by the Australian members of Joint Standards
Australia/Standards New Zealand Committee BD-006, General Design Requirements and
Loading on Structures, to supersede AS 1170.4—1993, Minimum design loads on
structures, Part 4: Earthquake loads.

This Standard incorporates Amendment No. 1 (August 2015) and Amendment No. 2
(February 2018). The changes required by the Amendments are indicated in the text by a
marginal bar and amendment number against the clause, note, table, figure or part thereof
affected.

After consultation with stakeholders in both countries, Standards Australia and Stand«rds
New Zealand decided to develop this Standard as an Australian Standard rather than a..
Australian/New Zealand Standard.

The objective of this Standard is to provide designers of structures with earthquake actions
and general detailing requirements for use in the design of structures subject to earthquakes.

This Standard is Part 4 of the 1170 series Structural design actions, which co nprises the
following parts. Parts 0, 1 and 5 have a commentary document publishea ~s'a Supplement:

AS/NZS

1170 Structural design actions

1170.0 Part 0: General principles

1170.1 Part 1: Permanent, imposed and other actiois

1170.2 Part 2: Wind actions

1170.3 Part 3: Snow and ice actions

AS

1170.4 Part 4: Earthquake actions in Australia (this Standard)
NZS

1170.5 Part 5: Earthquake actions—New Zealand

Amendment No. 2 introduces the.fo.’ow.ng changes to AS 1170.4—2007:
(a)  Minor editorial and correc‘ion amendments.

(b) Introduction of min mum hazard design factor 0.08.

(c) The hazard map. in rigures 3.2(A) to 3.2(G) have been updated to reflect the new
minimum hazar' design factor of 0.08.

The Standard has bcen drafted to be applicable to the design of structures constructed of
any material or ~ombination thereof. Designers will need to refer to the appropriate material
Standard(-) o. detailing requirements additional to those contained in this Standard.

This \'tandard is not equivalent to ISO 3010:2001, Basis for design of structures—Seismic
ccnoms on structures, but is based on equivalent principles. ISO 3010 gives guidance on a
geveral “ormat and on detail for the drafting of national Standards on seismic actions. The
principles of ISO 3010 have been adopted, including some of the detail, with modifications
‘or the low seismicity in Australia. The most significant points are as follows:

(i) ISO 3010 is drafted as a guide for committees preparing Standards on seismic actions.

(i) Method and notation for presenting the mapped earthquake hazard data has not been
adopted.

(iii) Some notation and definitions have not been adopted.

(iv) Details of the equivalent static method have been aligned.
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(v)  Principles of the dynamic method have been aligned.

The term ‘normative’ has been used in this Standard to define the application of the
appendix to which it applies. A ‘normative’ appendix is an integral part of a Standard.

Notes to the text contain information and guidance. They are not an integral part of the
Standard.


https://www.stdhive.com/standards/as-11704-2007-pdf/

AS 1170.4—2007 4

CONTENTS
Page
SECTION 1 SCOPE AND GENERAL
| B O 0 ] od PSPPSRI 6
1.2 NORMATIVE REFERENCES ......cooiiiiiiii ettt 6
1.3 DEFINITIONS . ...ttt e e sttt e e sttt e e st e e s aabaeee s 7
1.4 NOTATION AND UNITS ...ttt ettt s 9
1.5 LEVELS, WEIGHTS AND FORCES OF THE STRUCTURE...........ccccceevniiiannne. 11
SECTION 2 DESIGN PROCEDURE
2.1 GENERAL....ooie ettt et e e et e e s et e e e s ennee s e e 15
2.2 DESIGN PROCEDURE .......ooiiiiiiiiiiiiiiii et .15
SECTION 3 SITE HAZARD
3.1 ANNUAL PROBABILITY OF EXCEEDANCE (P) AND PROBARIL1T 7
FACTOR (Ap) e eeeeeeeeieiee ettt ettt ettt e e e e e Caeee e 18
3.2 HAZARD DESIGN FACTOR (Z) ..coooeivieeiiiieeieeeee N SOOI 18
3.3 THE PRODUCT ApZ ..ottt D e 19
SECTION 4 SITE SUB-SOIL CLASS
4.1 DETERMINATION OF SITE SUB-SOIL CLASS ... 27
4.2 CLASS DEFINITIONS ..o e et 28
SECTION 5 EARTHQUAKE DESIGN
5.1 GENERAL....oooe e ettt et e et e e e eteee e e 30
5.2 BASIC DESIGN PRINCIPLES ..ottt et 30
5.3 EARTHQUAKE DESIGN CATEGCRY T (EDC D) coiviiiieeeiiieeeeee e 31
5.4 EARTHQUAKE DESIGN CATECGORY I (EDCII) ceeveiiiiiiiiiiiiceiieceee e 31
5.5 EARTHQUAKE DESIGN CATEGORY HI (EDC II)...cciiiiiiiiiiiiieeiiieee e 34
SECTION 6 EQUIVALENT STATIC ANALYSIS
6.1 GENERAL.......... B T ettt tee e e ee e st teeee b e te e s traae e b e eeee saaee e rraaeeesraaeesnnres 35
6.2 HORIZONTAL [ I(GU'VALENT STATIC FORCES.......ccoiiiiiiiiiiiiiiiiieeeeeeeee 35
6.3 VERTICAL D'STKiBUTION OF HORIZONTAL FORCES........ccccoviiiiiiniiiianne 36
6.4  SPECTRAL SHAPE FACTOR (Ch(T))eeeeeieieeeeiiiiiee ettt 37
6.5 DETERMNATION OF STRUCTURAL DUCTILITY () AND STRUCTURAL
PEPZTORMANCE FACTOR (1Sp) « ettt ettt 38
6.6 “ TCRSIONAL EFFECTS.....eeiiiee ettt et e et ee e e 40
6.7 LRIFT DETERMINATION AND P-DELTA EFFECTS.....ccoiiiiiiiieiieeeeeee e 40
SECTION 7 DYNAMIC ANALYSIS
Tl T GENERAL. ..ot ettt et e e et e e 42
7.2 EARTHQUAKE ACTIONS ...ttt ettt 42
7.3  MATHEMATICAL MODEL......c.oiiiiiiiiiiiit ettt 42
7.4 MODAL ANALY SIS oottt ettt e e st e e e s eatae e e eenbeeeeeenees 43
7.5 DRIFT DETERMINATION AND P-DELTA EFFECTS.....ccciiiiiiiieiiie e 43
SECTION 8 DESIGN OF PARTS AND COMPONENTS
8.1 GENERAL REQUIREMENTS ....coiiiiiiiiiiiiie ettt 44
8.2  METHOD USING DESIGN ACCELERATIONS ..ottt 46

8.3 SIMPLE METHOD .....ociiiiiiiiiiiiiiie ettt et 46


https://www.stdhive.com/standards/as-11704-2007-pdf/

5 AS 1170.4—2007

APPENDIX
A DOMESTIC STRUCTURES (HOUSING) ...ceevviiiiiiiniieiiicenieceee et 48

BIBLIOGRAPHY ..ottt ettt ettt e et e e s e e 50


https://www.stdhive.com/standards/as-11704-2007-pdf/

AS 1170.4—2007 6

A2

Al

© Standards Australia

STANDARDS AUSTRALIA

Australian Standard
Structural design actions

Part 4. Earthquake actions in Australia

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard sets out procedures for determining earthquake actions anu detailing
requirements for structures and components to be used in the design of structures. It also
includes requirements for domestic structures.

Importance level 1 structures are not required to be designed for earthqrake actisns.
The following structures are outside the scope of this Standard:

(a)  High-risk structures.

(b) Bridges.

(c) Tanks containing liquids.

(d)  Civil structures including dams and bunds.

(e) Offshore structures that are partly or fully i»»m~.rsed.

(f)  Soil-retaining structures.

(g) Structures with first mode periods grea er than 5 s.

(h) Transmission line towers

This Standard does not consid¢r ti.z effect on a structure of related earthquake phenomena
such as settlement, slides, suczia=nce, liquefaction or faulting.

NOTES:

1 For structures in 1" =w zealand, see NZS 1170.5.

2 For earth-retainin structures, see AS 4678.

3 For bridges anc Clated structures, see AS 5100.2.

1.2 NORPMATIVE REFERENCES

The following referenced documents are indispensable to the application of this Standard.

INOT 3 Documents referenced for informative purposes are listed in the Bibliography.

AS
1us4 Residential timber-framed construction (all parts)
1720 Timber structures

1720.1 Part 1: Design methods

3600 Concrete structures
3700 Masonry structures
4100 Steel structures

www.standards.org.au
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