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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Web Shop at www.saiglobal.com.au or Standards New
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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,
in part, AS 1170.1—1989, Minimum design loads on structures, Part 1: Dead and live
loads, and, in part, NZS 4203:1992, Code of practice for general structural design and
design loadings for buildings, Volume 1: Code of practice and, in part, AS 2867—1986,
Farm structures—General requirements for structural design.

This Standard incorporates Amendment No. 1 (January 2003), Amendment No. 2
(November 2003), Amendment No. 3 (April 2011), Amendment No. 4 (April 2005), and
Amendment No. 5 (September 2011). 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.

A4 This Standard is published as a joint Standard (as are also AS/NZS 1170.1 and
AS/NZS 1170.2) and it is intended that it is suitable for use in New Zealand as well as
Australia.

For Australia, this Standard will be referenced in the Building Code of Australia by way of
BCA Amendment 11 to be published on 1 July 2002, thereby superseding in part the
previous Edition, AS 1170.1—1989, which will be withdrawn 12 months from the date of
publication of this edition. AS 1170.1—1989 may be used for structures not covered by the
Building Code of Australia, until an Appendix is developed for inclusion in this Standard
by amendment.

The objective of this Standard is to provide designers with general procedures and criteria
for the structural design of structures. It outlines a design methodology that is applied in
accordance with established engineering principles.

This Standard includes revised Clauses covering load combinations (referred to as
combinations of actions) and general design and analysis clauses. It does not include values
of actions (e.g. values of dead or live loads; referred to as permanent or imposed actions).

This Standard is Part 0 of the 1170 series, Structural design actions, which comprises the
following parts, each of which has an accompanying Commentary published as a
Supplement:

A ‘ AS/NZS 1170.0 General principles
AS/NZS 1170.1 Permanent, imposed and other actions
AS/NZS 1170.2 Wind actions
AS/NZS 1170.3 Snow and ice actions

2‘5‘ | AS 1170.4 Earthquake actions in Australia

NZS 1170.5 Earthquake actions — New Zealand

The Commentary to this Standard is AS/NZS 1170.0 Supp 1, Structural design actions—
General principles—Commentary (Supplement to AS/NZS 1170.0:2002).

This Standard is based on the philosophy and principles set out in ISO 2394:1998, General
principles on reliability for structures. 1SO 2394 is written specifically as a guide for the
preparation of national Standards covering the design of structures. It includes methods for
establishing and calibrating reliability based limit states design Standards.

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.
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A5 Statements expressed in mandatory terms in notes to tables are deemed to be requirements
of this Standard. Notes to the text contain information and guidance and are not considered
to be an integral part of the Standard.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
Structural design actions

Part 0: General principles

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies general procedures and criteria for the structural design of a
building or structure in limit states format. It covers limit states design, actions,
combinations of actions, methods of analysis, robustness and confirmation of design.

The Standard is applicable to the structural design of whole buildings or structures and their
elements.

This Standard covers the following actions:
(a) Permanent action (dead load).
(b) Imposed action (live load).
(¢) Wind.
(d) Snow.
(e) Earthquake.
A3 (f)  Static liquid pressure.
(g) Ground water.
(h) Rainwater ponding.

(i)  Earth pressure.
NOTES:

1 Where this Standard does not give information required for design, special studies should be
carried out. Guidance is given in Appendix A.

2 Where testing is used to determine data for design or to confirm a design, guidance on
methods is given in Appendix B.

3 Normal design practice is that all likely actions be considered. Any actions considered in
design that are not in the above list should be the subject of special studies, as they are not
covered by this Standard.

4 Additional information on other actions such as movement effects, construction loads and
accidental actions is given in the Commentary (see Preface).

5 Movement effects include actions on structures resulting from expansion or contraction of
materials of construction (such as those due to creep, temperature or moisture content
changes) and also those resulting from differential ground settlement. Serviceability may be
particularly affected by such actions.

6 Guidance on criteria for serviceability is given in Appendix C, which have been found to be
generally suitable for importance level 2 buildings. Structures of special importance or
structures where more stringent criteria are appropriate may require the stated criteria to be
tightened.
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1.2 APPLICATION

This Standard may be used as a means for demonstrating compliance with the Requirements
of Part B1 of the Building Code of Australia.

This Standard is intended for citation by New Zealand’s Department of Building and
Housing as a document that contributes towards establishing compliance with Clause Bl
‘Structure’ of the New Zealand Building Code (NZBC). Citation of the Standard means that
compliance with the NZBC can be achieved by applying this Standard in conjunction with
the appropriate material standards, provided that an engineer with relevant experience and
skills in structural engineering is responsible for interpretation of the requirements.

1.3 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

1170 Minimum design loads on structures

1170.4 Part 4: Earthquake actions in Australia
AS/NZS

1170 Structural design actions

1170.1 Part 1: Permanent, imposed and other actions
1170.2 Part 2: Wind actions

1170.3 Part 3: Snow and ice actions

Australian Building Codes Board
Building Code of Australia

NZS
1170 Structural design actions
1170.5 Part 5: Earthquake actions — New Zealand

1.4 DEFINITIONS
For the purpose of this Standard the definitions below apply.
1.4.1 Action

Set of concentrated or distributed forces acting on a structure (direct action), or deformation
imposed on a structure or constrained within it (indirect action).

NOTE: The term load is also often used to describe direct actions.
1.4.2 Action effects (internal effects of actions, load effects)
Internal forces and bending moments due to actions (stress resultants).
1.4.3 Combination of actions

Set of design values used to confirm that the limit states are not exceeded under
simultaneous influence of different actions.

1.4.4 Design action effect

The action effect computed from the design values of the actions or design loads.
1.4.5 Design capacity

The product of the capacity reduction factor and the nominal capacity.

1.4.6 Design situation

Set of conditions for which the design is required to demonstrate that relevant limit states
are not exceeded.
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1.4.7 Imposed action
A variable action resulting from the intended use or occupancy of the structure.
1.4.8 Limit states

States beyond which the structure no longer satisfies the design criteria.
NOTE: Limit states separate desired states (compliance) from undesired states (non-compliance).

1.4.9 Limit states, serviceability

States that correspond to conditions beyond which specified service criteria for a structure
or structural element are no longer met.

NOTE: The criteria are based on the intended use and may include limits on deformation,
vibratory response, degradation or other physical aspects.

1.4.10 Limit states, ultimate

States associated with collapse, or with other similar forms of structural failure.

NOTE: This generally corresponds to the maximum load-carrying resistance of a structure or
structural element but, in some cases, to the maximum applicable strain or deformation.

1.4.11 Load
The value of a force appropriate to an action.
1.4.12 Permanent action

Action that is likely to act continuously and for which variations in magnitude with time are
small compared with the mean value.

1.4.13 Proof testing

Application of test loads to a structure, sub-structure, member or connection, to ascertain
the structural characteristics of that one item under test.

1.4.14 Prototype testing

Application of test loads to one or more samples of structures, sub-structures, members or
connections to ascertain the structural characteristics of the population that the sample
represents.

1.4.15 Reliability

Ability of a structure or structural element to fulfil the specified criteria, including the
working life, for which it has been designed.

NOTE: Reliability covers structural safety and serviceability, and can be expressed in terms of
probability.

1.4.16 Serviceability

Ability of a structure or structural element to perform adequately for normal use under all
expected actions.

1.4.17 Shall

Indicates that a statement is mandatory.
1.4.18 Should

Indicates a recommendation (non-mandatory).
1.4.19 Structure

Organized combination of connected structural elements designed to provide some measure
of resistance.
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1.4.20 Structural element
Physically distinguishable part of a structure, for example, wall, column, beam, connection.
1.4.21 Structural robustness

Ability of a structure to withstand events like fire, explosion, impact or consequences of
human errors, without being damaged to an extent disproportionate to the original cause.

1.4.22 Special study
A procedure for justifying departure from this Standard or for determining information not

covered by this Standard.
NOTE: Special studies are outside the scope of this Standard.

A2 1.4.23 Design working life

Duration of the period during which a structure or a structural element, when designed, is
assumed to perform for its intended purpose with expected maintenance but without major
structural repair being necessary.

NOTE: In the context of this Standard, the design working life is a ‘reference period’ usually

stated in years. It is a concept that can be used to select the probability of exceedance of different
actions.

1.4.24 Environmental influences

Chemical, biological or physical influences on a structure, which may deteriorate the
materials constituting the structure, and which in turn may affect its reliability in an
unfavourable way.

1.5 NOTATION

Where non-dimensional ratios are involved, both the numerator and denominator are
expressed in identical units.

The dimensional units for length and stress in all expressions or equations are to be taken as
millimetres (mm) and megapascals (MPa) respectively, unless specifically noted otherwise.

Unless otherwise stated, the notation in this Standard has the following meanings:

E = action effect

E = earthquake action

E; = serviceability earthquake action
E, = ultimate earthquake action

Eqy = design action effect

Eq4q = design action effect of destabilizing actions

Eqsw = design action effect of stabilizing actions
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permanent action (self-weight or ‘dead’ action)
probability factor

factor to allow for variability of structural units
design working life of a building or structure, in years
the annual probability of exceedance

reference probability of exceedance for safety

imposed action (due to occupancy and use, ‘live’ action)

nominal capacity (based on the fifth percentile strength)

design capacity (equal to ¢R)

ultimate value of various actions appropriate for particular combinations
coefficient of variation of structural characteristics

wind action

serviceability wind action

ultimate wind action

values of the serviceability parameter determined on the basis of the design

actions

limiting value of the serviceability parameter (the subscript ‘7’ stands for limiting

value)

capacity reduction factor

combination factor for imposed action

combination factor for earthquake actions

factor for determining frequent values (short-term) of actions

factor for determining quasi-permanent values (long-term) of actions
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SECTION 2 STRUCTURAL DESIGN
PROCEDURE

2.1 GENERAL

Structural design shall be carried out using the procedure given in Clause 2.2 for ultimate
limit states and Clause 2.3 for serviceability limit states.

2.2 ULTIMATE LIMIT STATES
Design for ultimate limit states shall be carried out by the following procedure:

A2 (a) Adopt the importance level for the building or structure and the associated annual
probability of exceedance (P) for wind, snow and earthquake as follows:

(i) For Australia—

(A) structures covered by the Building Code of Australia—as given in the
Building Code of Australia.

(B) structures not covered by the Building Code of Australia and for which
no design events are specified by the applicable legislation or by other
Standards—as given in Appendix F.

(ii) For New Zealand—as given in Section 3.

(b) Determine the permanent (G) and imposed (Q) loads in accordance with
AS/NZS 1170.1.

(¢c) Determine the ultimate loads for wind (/) in accordance with AS/NZS 1170.2.

A4 (d) Determine the ultimate loads for earthquake (£,) for Australia, in accordance with
AS 1170.4 as modified by Appendix D of this Standard including the probability
factor (k,) and the changes to earthquake design category. For New Zealand
determine the ultimate loads for earthquake (£,), in accordance with NZS 1170.5.

Al (e) Determine the ultimate loads for snow (Fy,) and ice (Fi.) in accordance with
AS/NZS 1170.3.

(f)  Where such actions are relevant, determine the ultimate loads for liquid pressure (£7,)
ground water (F,,) rainwater ponding (Fp.,q) and earth pressure loads (F.,) in
accordance with AS/NZS 1170.1.

(g) Determine combinations of actions in accordance with Section 4.

(h)  Analyse the structure and its parts for the relevant combinations in accordance with
Section 5.

(i)  Design and detail the structure in accordance with—
(i)  Section 6 for robustness; and
Ad (i) for Australia, AS 1170.4 for earthquake, or
(iii) for New Zealand, NZS 1170.5 for earthquake.

(j) Determine the design resistance using the applicable Standard or other document. The
Building Code of Australia specifies the documents to be used within its jurisdiction.

(k) Confirm that the design resistance exceeds the appropriate action effects in
accordance with Section 7.

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

COPYRIGHT Document Sharing Hub

Full document details: AS NZS 1170.0-2002 (2011)


http://www.avadocuments.com/doc/as-nzs-1170-0-2002-2011
http://www.avadocuments.com/doc/as-nzs-1170-0-2002-2011

11 AS/NZS 1170.0:2002

2.3 SERVICEABILITY LIMIT STATES

Design for serviceability limit states shall be carried out by the following procedure as

appropriate:

(a) Determine for the whole structure and for individual elements, the type of design
serviceability conditions to be considered.

(b) Determine the design situation including the serviceability load event and
serviceability limits for the design serviceability condition being considered (see
Section 3 for New Zealand).

A2 NOTE: Guidelines for serviceability events and associated limits are given in Appendix C for
loads associated with an appropriate annual probability of exceedance (P).

(¢) Determine the permanent loads (G) and serviceability imposed loads (Q) in
accordance with AS/NZS 1170.1.

(d) Determine serviceability loads for wind (W) in accordance with AS/NZS 1170.2.

(e) Determine serviceability loads for snow (Fy,) and ice (Fi.) in accordance with
AS/NZS 1170.3.

(f)  Where such actions are relevant, determine serviceability loads for liquid pressure
(Fip) ground water (F,,) rainwater ponding (F,nq) and earth pressure (F.,) in
accordance with AS/NZS 1170.1.

(g) Determine the applicable combinations corresponding to the selected design
serviceability conditions in accordance with Section 4.

(h) Model the serviceability response of the structure and its parts for the relevant
combinations for each serviceability condition using methods of analysis appropriate
for the serviceability limit state in accordance with Section 5.

(i) Determine the serviceability response using the applicable Standard or other
document. The Building Code of Australia specifies the documents to be used within
its jurisdiction.

(j)  Confirm, in accordance with Section 7, that the modelled serviceability response does
not exceed the appropriate limiting values for each of the serviceability conditions
identified.

A3 (k)  Serviceability limits applicable to earthquake loading in New Zealand are to conform
with the requirements of NZS 1170.5.
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