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PREFACE
This Standard was prepared by the 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.
After consultation with stakeholders in both countries, Standards Australia and Standards
New Zealand decided to develop this Standard as an Australian Standard rather than an
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 comprises the
following parts, each of which has an accompanying Commentary* published as a
Supplement:
AS
1170
1170.4

Structural design actions
Part 4: Earthquake actions (this Standard)

AS/NZS
1170.0
1170.1
1170.2
1170.3

Part 0:
Part 1:
Part 2:
Part 3:

General principles
Permanent, imposed and other actions
Wind actions
Snow and ice actions

NZS
1170.5

Part 5:

Earthquake actions—New Zealand
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This edition differs from AS 1170.4—1993 as follows:
(a)

Importance factors have been replaced with the annual probability of exceedance, to
enable design to be set by the use of a single performance parameter. Values of
hazard are determined using the return period factor determined from the annual
probability of exceedance and the hazard factor for the site.

(b)

Combinations of actions are now given in the BCA and AS/NZS 1170.0.

(c)

Clauses on domestic structures have been simplified and moved to an Appendix.

(d)

Soil profile descriptors have been replaced with five (5) new site sub-soil classes.

(e)

Site factors and the effect of sub-soil conditions have been replaced with spectral
shape factors in the form of response spectra that vary depending on the fundamental
natural period of the structure.

(f)

The five (5) earthquake design categories have been simplified to three (3) new
categories simply described as follows:
(i)

I—a minimum static check.

(ii)

II—static analysis.

(iii) III—dynamic analysis.
(g)

The option to allow no analysis or detailing for some structures has been removed
(except for importance level 1 structures).

* The Commentary to this Standard, when published, will be AS 1170.4 Supp 1, Structural design actions—
Earthquake actions—Commentary (Supplement to AS 1170.4—2007).
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(h)

All requirements for the earthquake design categories are collected together in a
single section (Section 5), with reference to the Sections on static and dynamic
analysis.

(i)

The 50 m height limitation on ordinary moment-resisting frames has been removed
but dynamic analysis is required above 50 m.

(j)

Due to new site sub-soil spectra, adjustments were needed to simple design rules
throughout the Standard. The basic static and dynamic methods have not changed in
this respect.

(k)

The equation for base shear has been aligned with international methods.

(l)

Structural response factor has been replaced by the combination of structural
performance factor and structural ductility factor (1/R f to S p/μ) and values modified
for some structure types.

(m)

A new method has been introduced for the calculation of the fundamental natural
period of the structure.

(n)

The clause on torsion effects has been simplified.

(o)

The clause on stability effects has been removed.

(p)

The requirement to design some structures for vertical components of earthquake
action has been removed.

(q)

Scaling of results has been removed from the dynamic analysis.

(r)

The Section on structural alterations has been removed.

(s)

The clauses on parts and components have been simplified.

(t)

The ‘informative’ Appendices have been removed.

The Standard has been drafted to be applicable to the design of structures constructed of
any material or combination thereof. Designers will need to refer to the appropriate material
Standard(s) for guidance on detailing requirements additional to those contained in this
Standard.
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This Standard is not equivalent to ISO 3010:2001, Basis for design of structures—Seismic
actions on structures, but is based on equivalent principles. ISO 3010 gives guidance on a
general format 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
for 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.

(ii)

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.

(v)

Principles of the dynamic method have been aligned.

Particular acknowledgment should be given to those organizations listed as ‘additional
interests’ for their contributions to the drafting of this Standard.
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.

* When published, the Commentary to this Standard will include additional information on the relationship of
this Standard to ISO 3010:2001.
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Statements expressed in mandatory terms in notes to tables and figures are deemed to be an
integral part of this Standard.
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Notes to the text contain information and guidance. They are not an integral part of the
Standard.
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SECT ION

1

SCOPE

AND

GENERA L

1.1 SCOPE
This Standard sets out procedures for determining earthquake actions and 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 earthquake actions.
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 immersed.

(f)

Soil-retaining structures.

(g)

Structures with first mode periods greater than 5 s.

This Standard does not consider the effect on a structure of related earthquake phenomena
such as settlement, slides, subsidence, liquefaction or faulting.
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NOTES:
1

For structures in New Zealand, see NZS 1170.5.

2

For earth-retaining structures, see AS 4678.

1.2 NORMATIVE REFERENCES
The following referenced documents are indispensable to the application of this Standard.
AS
1684

Residential timber-framed construction (all parts)

1720
1720.1

Timber structures
Part 1: Design methods

3600

Concrete structures

3700

Masonry structures

4100

Steel structures

AS/NZS
1170
1170.0
1170.1
1170.3

Structural design actions
Part 0: General principles
Part 1: Permanent, imposed and other actions
Part 3: Snow and ice actions
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