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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Standards may also be withdrawn.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.standards.com.au or Standards New
Zealand web site at www.standards.co.nz and looking up the relevant Standard in
the on-line catalogue.

Alternatively, both organizations publish an annual printed Catalogue with full
details of all current Standards. For more frequent listings or notification of
revisions, amendments and withdrawals, Standards Australia and Standards New
Zealand offer a number of update options. For information about these services,
users should contact their respective national Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Please address your comments to the Chief Executive of either
Standards Australia or Standards New Zealand at the address shown on the back
cover.

This Standard was issued in draft form for comment as DR 05368.
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AS/NZS 1170.3:2003 2

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 1170.3—1990, Minimum design loads on structures, Part 3: Snow loads and, in part,
NZS 4203:1992, Code of Practice for General Structural Design and Design Loadings for
Buildings.

This Standard incorporates Amendment No. 1 (April 2007). The changes required by the
Amendment are indicated in the text by a marginal bar and amendment number against the
clause, note, table, figure or part thereof affected.

This Standard is published as a joint Standard and it is intended for use in New Zealand as
well as Australia; however, NZS 4203, General structural design and design loadings for
buildings, remains current in New Zealand until the publication of all parts (including

Part 4: Earthquake action) and for a transition period afterwards.
Al

The objective of this Standard is to provide designers of structures with values for snow and
ice actions for use in the limit states design of structures subject to such actions.

Al This Standard is Part 3 of the AS/NZS 1170 series, Structural design actions, which
comprises the following parts, each of which has an accompanying Commentary published
as a Supplement:

AS/NZS

1170.0 Part 0: General principles

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

1170.3 Part 3: Snow and ice actions

AS

1170.4 Part 4: Earthquake actions

NZS

1170.5 Part 5: Earthquake actions—New Zealand

Al The Commentary to this Standard is AS/NZS 1170.3 Supp 1, Structural design actions—
Snow and ice actions—Commentary (Supplement to AS/NZS 1170.3:2003).

The Commentary gives background to the Clauses of the Standard. It also gives worked
examples and information on issues such as siting of buildings, placing of doors, chimneys
and similar and detailing of guttering, valleys, ridges, protrusions and cladding.

This Standard is not equivalent to ISO 4355:1998, Bases for design of structures—
Determination of snow loads on roofs; however, ISO 4355 is drafted only as a guide to
preparation of national Standards and the format given in ISO 4355 has been adopted in
principle. A number of other Standards were consulted, including ENV 1991-2-3:1995,
Basis of design and actions on structures, Part 2.3: Actions on structures—Snow loads.

This Standard is not equivalent to ISO 12494:2001, Atmospheric icing of structures. The
adoption of this ISO Standard would have involved the collection of data on ice
accumulation in Australia or New Zealand, which were not available at the time of
publication.

Major changes from the previous editions of this Standard include the following:
(a) Amalgamation of Australian and New Zealand Standards.

(b) ISO 4355 has been adopted, where possible.
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3 AS/NZS 1170.3:2003

(¢) Incorporating changes resulting from the use of annual probabilities of exceedance
(found for Australia in the Building Code of Australia and for New Zealand in
AS/NZS 1170.0). (An amendment will accompany the publication of this Standard to
change AS/NZS 1170.0, to remove the Appendix E, which provided adjustment of the
1990 edition of AS 1170.3.)

(d) Reassessment of snow loads and factors for varying probability of exceedance of load
have been included to bring the Standard into accordance with AS/NZS 1170.0.

(e) Changing the factor for combinations involving snow (given in AS/NZS 1170.0) has
been changed to 1.0 from 1.5 and 1.2 (Australia and New Zealand respectively) due
to the introduction of annual probability of exceedance (see Clause 5.2).

(f) For New Zealand, introduction of alpine and sub-alpine regions.

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

Al AS/NZS 1170.3 is independent of the design requirement specified—thus becoming a purely
technical document. It may be used to calculate snow depths and roof loads given any
annual probability of exceedance. The annual probability of exceedance (P) defines the
snow or ice event (in which pressures and forces occur). Thus a high accumulation of snow
with an annual probability of exceedance in the range of 1/200 to 1/2000 is used for
ultimate limit states, while a much more frequent event (say of 1/20 or 1/25) might be used
for serviceability limit states.

In AS/NZS 1170.3, Section 5 gives the ground snow loads factored for selected annual
probabilities of exceedance using the probability factor kP and Section 4 sets out the
determination of the snow actions (roof loads) that are appropriate for the annual
probability specified.

The annual probability of exceedance is not defined in AS/NZS 1170.3, but is set out in
AS/NZS 1170.0 [and by further reference for ultimate limit states in the BCA (Table of
annual probabilities of exceedance) and in the Guide to the BCA (examples of structures for
importance levels)]. AS/NZS 1170.0 gives requirements for New Zealand structures and for
Australian structures not covered by the BCA. Guidance for serviceability events and
associated limits is given in an informative Appendix of AS/NZS 1170.0 for loads associated
with an appropriate annual probability of exceedance (P) for serviceability.
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5 AS/NZS 1170.3:2003

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
Structural design actions

Part 3: Snow and ice actions

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard sets out procedures for determining snow actions on roofs and ice actions to
be used in the structural design of structures. This Standard is to be read in conjunction
with AS/NZS 1170.0.

NOTE: In this document, the words ‘this Standard’ indicate AS/NZS 1170.3, which is regarded as
Part 3 of the AS/NZS 1170 series of Standards (see Preface).

The principles given in this Standard are generally applicable to all structures.
This Standard does not cover the following:

(a) Impact resulting from snow or ice sliding off or falling from a higher roof.
(b)  Action that could occur if snow and ice block drainage systems.

(c) Actions resulting from snow and ice on bridges.

(d) The additional wind loads which could result from changes in shape or size of the
building structure due to the presence of snow or the accretion of ice.

(e) Sites where snow is present all the year or at altitudes above 1800 m in New Zealand.

(f) Lateral loading on structures due to snow on the ground (e.g. lateral loads exerted by
drifts).

(g) Vulnerability of a site to avalanche, avalanche blast and landslide.
(h)  Increase in load due to heavy rain falling on snow.

(i)  Possible changes to snow loads due to future climatic changes.

1.2 APPLICATION

This Standard shall be read in conjunction with AS/NZS 1170.0.

NOTE: Use of methods or information not given in this Standard should be justified by a special
study (see AS/NZS 1170.0).

1.3 NORMATIVE DOCUMENTS

AS/NZS

1170 Structural design actions
1170.0 Part 0: General principles
1170.2 Part 2: Wind actions

NOTE: Informative documents referred to in this Standard are listed in Appendix A.
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1.4 DETERMINATION OF DESIGN ACTIONS

Values of snow actions (F§,) and ice actions (Fj..) for use in design shall be appropriate for
the type of structure or structural element, its intended use and exposure to snow and ice
action. This Clause shall be deemed to be satisfied when snow and ice actions are
determined in accordance with the procedures detailed in Sections 3 and 4, using the values
given in this Standard.

Al NOTE: Snow and ice actions may be determined for either ultimate or serviceability purposes.
Such values calculated using the applicable annual probability of exceedance (P) would be used
in the combinations given in AS/NZS 1170.0 as S, or S as appropriate. Information on
serviceability conditions and criteria can be found in AS/NZS 1170.0.

1.5 DEFINITIONS
1.5.1 Alpine

Regions where the maximum snow load is usually due to accumulation from a number of
successive snowfalls.

1.5.2 Characteristic snow load on the ground (s,)

Load at a site with accepted probability of not being exceeded during some reference period

(years).
NOTE: In meteorology the term ‘weight of the ground snow cover’ is also used.

1.5.3 Exposure reduction coefficient (C,)

Coefficient defining the balanced load on a flat horizontal roof of a cold building, as a
fraction of the characteristic snow load on the ground.

NOTE: The exposure coefficient includes the effect of snow removal from flat roofs by wind.
This effect depends on the temperature and the corresponding wind at the site.

1.5.4 Obstructed roof

Roof that is not able to shed its snow load through sliding and the action of wind.

NOTE: Parapets, snow fences, steps in roofs, valleys abutting roofs and similar usually prevent
snow being shed from a sloping roof, consequently the roof is considered to be obstructed.
Obstruction may also be caused by snow that builds up above eaves that are low to the ground.

1.5.5 Roof

For the purposes of this Standard, roof means the roof or other elevated surface of the
building upon which snow may accumulate.

1.5.6 Shape coefficient (1)

Shape coefficient with primary dependence on the geometry of the roof, in particular the
roof slope.

1.5.7 Sheltered

Sites where the roof is protected from the wind by obstructions such as other structures,
terrain features or numbers of closely spaced trees higher than the roof.

1.5.8 Semi-sheltered

Sites where the roof is only partially protected by numbers of scattered obstructions higher
than the roof (e.g., scattered trees).

1.5.9 Sub-alpine

Regions where the maximum snow load is usually due to a single snowfall.
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7 AS/NZS 1170.3:2003

1.5.10 Terrain classification

A classification based on the relationship of the topography to snow producing ridges.

NOTE: This is not the same as the terrain categories for wind defined in AS/NZS 1170.2.
Information on the classification of locations is given in AS/NZS 1170.3 Supp 1, Structural
design actions—Snow and ice actions—Commentary (Supplement to AS/NZS 1170.3:2002).

1.5.11 Value of snow load on roof (s)

Product of the characteristic snow load on the ground and appropriate snow shape
coefficients.
NOTES:

1 The value is also dependent on the roof shape, exposure of the roof and the thermal
characteristics of the building.

2 TItrefers to a horizontal projection of the area of the roof.
1.5.12 Windswept
Sites where the roof is exposed on all sides, with no protection provided by obstructions,
trees, or terrain features higher than the roof.
1.6 UNITS
Except where specifically noted, this Standard uses the SI units of kilograms, metres,
seconds, pascals and newtons (kg, m, s, Pa, N).
1.7 NOTATION

Unless stated otherwise the notation used in this Standard shall have the following
meanings with respect to a structure, member or condition to which a Clause is applied.

b = width, in metres

b = distance on plan from the guard or obstacle to the ridge, in metres

Ce = exposure reduction coefficient, as given in Clause 4.2.2

Fice = ice action

F = snow action

F = force

h = height, in metres

ho = height above Australian Height Datum or New Zealand mean sea level, in
metres

hy = difference in roof elevations at intersection of roofs or between an adjacent
obstruction and the roof, in metres

k = coefficient to take account of the irregular shape of snow at roof edges

ki = multiplying factor for terrain classification

ki = multiplying factor for latitude

kp = probability factor (for use with probabilities of exceedance, see
AS/NZS 1170.0)

/ = length of cylindrical roof, in metres

L = length of snow accumulation on cylindrical roof, in metres

I = length of snow drift, in metres

M, = hill shape multiplier, obtained from AS/NZS 1170.2
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s = value of snow load on the roof, in kilonewtons per square metre

Sg = characteristic value of snow load on the ground, in kilonewtons per square
metre

Se = snow load per metre of roof edge due to overhang, in kilonewtons per metre

a = pitch of roof, measured from horizontal, in degrees

¥s] = angle between the horizontal and the tangent to the curve for a cylindrical
roof, in degrees

¥ = average weight density of snow, in kilonewtons per cubic metre

y7; = shape coefficient (= mu)

M1, b = shape coefficients for various positions on a roof and types of snow load

(balanced load, drift load, slide load)

7 = shape coefficient, due to balanced snow accumulation
Md = shape coefficient, due to drifting
Hb.a = shape coefficient, due to balanced and drift accumulation
Hs = shape coefficient, due to sliding
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SECTION 2 SNOW REGIONS

2.1 GENERAL

Approximate locations of regions are shown in Figures 2.1 and 2.2. The altitude of the site
shall be used to determine whether a structure falls into an alpine or sub-alpine region.

NOTE: Sub-alpine regions are those where snow does not generally accumulate between snow-
producing weather systems. Design in these areas is generally for lower loads (see Section 5 for
determination of ground snow loads). Shape coefficients for sub-alpine regions are given in
Section 7.

2.2 AUSTRALIA

Alpine and sub-alpine regions are defined as follows:

(a) AN (Northern Tablelands of New South Wales)—Sub-alpine at all altitudes above
600 m.

(b) AC (Central Tablelands of New South Wales)—Sub-alpine at all altitudes above
600 m.

Al (¢)  AS (Southern Tablelands, New South Wales and Victoria):
(i)  Sub-alpine between 600 m and 1200 m.
(ii))  Alpine 21200 m.
(d) AT (Tasmania):
(i)  Sub-alpine between 300 m and 900 m.
(i)  Alpine 2900 m.

2.3 NEW ZEALAND

Alpine and sub-alpine regions are defined as follows:

(a) N1 (southern portion of North Island of New Zealand, see Figure 2.2):
(i)  Sub-alpine between 400 m and 1200 m.
(i)  Alpine >1200 m.

(b) N2 (South Island of New Zealand):
(i)  Sub-alpine between 200 m and 900 m.
(ii))  Alpine 2900 m.

(¢) N3 (South Island of New Zealand):
(i)  Sub-alpine between 150 m and 900 m.
(i)  Alpine 2900 m.

(d) N4 and N5 (South Island of New Zealand):
(i)  Sub-alpine <900 m.
(ii))  Alpine 2900 m.
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NOTES:
1 This map is approximate only and altitude above Australian Height Datum shall be used to determine snow region.
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FIGURE 2.1 AUSTRIALIA—APPROXIMATE LOCATIONS OF ALPINE AND SUB-ALPINE
REGIONS
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