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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee SF/34 on PortablLadders, to supersede AS 1892.1—198@rtable ladders,

Part 1: Metal and (in paytNZS 5233:1986, Spdication for potable ladders (dier than

timber ladders).

This Standard is one of a series ofrjbiAustralian/New Zealand Standards covering the
safe design, manufacture and use of portable ladders and attachn@hér Standards in
the series are as flolws:

AS
1892 Porable ladders
18922 Part 2: Poable ladders—Timber

AS/NZS
1892.3 Part 3: Portable ladders—Reinforced plastics

In this editon, the tes methods have been incled as a st of appendies. The m#hods
of performirg the tests have not changed greatly; however, ia light of experience
gained from the 1986 edition the metis have been clarified.

Included for the first time in tis edition are specific requirementand test methods for
multipurpose ladders. Té&i was agreed by the Committee in view of the increasing
popukrity of this type of lalder.

The terms ‘normative’ and ‘informative’ have been used in this Standard to elé¢iia
application of the appendix to which they apply. A ‘normative’ appexds an integral
part of a Standard, whereas an ‘informative’ app&nds only for information and
guidance.

During preparation of this Standard, reference was made to the Standards listed below.
Acknowledgment is made of ¢hassistance received from these sources:

ANSI A 14.2—1990 Specific requirements for portable metal ladders.

BS 203 (1984) Prtabk aluninium ladders, ®€ps, trestts and lidgitweight stagings.
CAN3-Z11-M81 Portabke ladders

NZS 52331986 Speification for poreable lalders 6ther than tinber hdders)

0 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 arjy means
without prior permission in writing from Standards Australia or Standards New Zealand. Permission may be conditional pn an
appropriate royalty payment. Australian requests for permission and information on commercial software royalties should be dirg¢cted 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 df 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 prograjns
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 comrpercial
contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia or Standards New Zealand at ahy time.

Documents

Document Sharing Hub

Full document details: AS NZS 1892.1-1996


http://www.avadocuments.com/doc/as-nzs-1892-1-1996
http://www.avadocuments.com/doc/as-nzs-1892-1-1996

3 AS/NZS 1892.1:1996

CONTENTS
Page

SECTION 1 SCOPE AND GENERAL
1.1 SCOPE . .. 6
1.2 OBJECTIVE ... .. ... . . i i iiieee... B
1.3 APPLICATION ........ P <
1.4 PARTICULARREQUIREMENTS .............................. 6
1.5 REFERENCED DOCUMENTS ........................c...... b
1.6 DEFINITIONS . ... .. e e T

SECTION 2 GENERAL REQUIREMENTS

2.1 DESIGN AND CONSTRUCTION . .. .. e 10
2.2 RATINGS ... .. e 10
2.3 MATERIALS . .. 10
2.4 QUALITY OF MANUFACTUREAND FINISH O N 0]

2.5 STILES . . . 10
26 TREADSANDRUNGS ......... ... ... ... .. .. . ... 1n
2.7 MARKING . .. e 12

SECTION 3 PARTICULAR REQUIREMENTS FOR SINGLE LADDERS
3.1 LENGTH ....... Y R
3.2 DISTANCEBETWEENSTILES...............................13
3.3 PERFORMANCE . .. .. ... . . . . e e e 13

SECTION 4 PARTICULAR REQUIREMENTS FOR EXTENSION LADDERS
4.1 LENGTH ....... e
4.2 EXTENSIONOFSTILEABOVETOPRUNG 2}
4.3 DISTANCEBETWEEN STILES ... .. .. .. .. ... ... .. .. .......... 14
4.4 OVERLAP ... . . e 14
4.5  STOPS . 14
4.6 FITTINGS . ... .. e e i 14
4.7 LIFTINGDEVICES ... ... ... ... . i 15
4.8 PERFORMANCE ... .. ... ... . . i 15

SECTION 5 PARTICULAR REQUIREMENTS FOR STEPLADDERS
51 LENGTH ....... Y 6
5.2 DISTANCEBETWEENSTILES...............................16
5.3 BACK LEGS . .. T &
5.4 SPREAD BETWEEN STILES AND BACK LEGS T ¢
5.5 BEARING AREA OFFEET ... .. . . . . e 16
5.6 TREADS . . .. . 17
5.7 SPREADER . .. . .. . e AT
58 TOP CAP ... e 1T
5.9 PERFORMANCE . .. ... . . e AT

Documents

Document Sharing Hub

Full document details: AS NZS 1892.1-1996


http://www.avadocuments.com/doc/as-nzs-1892-1-1996
http://www.avadocuments.com/doc/as-nzs-1892-1-1996

AS/NZS 1892.1:1996 4

Page
SECTION 6 PARTICULAR REQUIREMENTS FOR TRESTLE LADDERS

6.1 LENGTH ....... AP
6.2 SPACING OF CROSS BEARERS .............................. 18
6.3 DISTANCE BETWEEN STILES ... .. .. .. ... ................... 18
6.4 SPREAD BETWEEN PAIRSOFSTILES ... .. .. .. ... ............ 18
6.5 SPREADER . ... .. ... . . . . . . e 18
6.6 HINGES ... .. . . . . e 19
6.7 CHECK BLOCKS ... .. . . . . e e e e ee o 19
6.8 PERFORMANCE ... .. ... . . .. . e e i e et ees. 29

SECTION 7 PARTICULAR REQUIREMENTS FOR MULTIPURPOSE LADDERS

7.1 LENGTH ....... A 0|
7.2 DISTANCEBETWEENSTILES...............................20
7.3 ANGLEBETWEENSTILES . ... .. .. .. ... .. .. . . ... 20
7.4 ARTICULATION . .. .. .. e i i i 20
7.5 PERFORMANCE . .. .. ... . . . . . e 20

SECTION 8 PARTICULAR REQUIREMENTS FOR OTHER LADDERS
8.1 SCOPE OF SECTION ... .. .. . e i e 21
8.2 REQUIREMENTS ... ... . . . i 2

SECTION 9 PERFORMANCE REQUIREMENTS

9.1 GENERAL ....... e .. 22
9.2 PERFORMANCE REQUIREMENTS FOR SINGLEAND

EXTENSION LADDERS ... .. .. ... 22
9.3 PERFORMANCE REQUIREMENTS FOR STEPLADDERS AND

TRESTLE LADDERS . . .. 23
9.4 PERFORMANCE REQUIREMENTS FOR MULTIPURPOSE LADDERS .. 24
9.5 TESTS FOR LABELS ... .. .. . . . . . . e i i o.... 26

APPENDICES

A APPLICATION OF STANDARD BY THE AUSTRALIAN DEPARTMENT

OF DEFENCE FOR PORTABLE METAL LADDERS ... .. .. .. .. ...... 27
B TESTS FOR LABELS . .. 29
C EXAMPLES OF LABELS USED FOR ADDITIONAL SAFETY WARNINGS 30
D STILE DEFLECTION TEST ... .. .. .. ... . . . ... ... 33
E ANGULARDEFLECTIONTEST .. ... .. .. ... ... .. ... ........... 35
F PERMANENT SET TEST . .. .. . . . i i e e, 37
G RUNG TORQUE TEST ... .. .. .. i e e i i i i oo 39
H RUNG STRENGTH TEST . . . .. .. . e e e 41
| RUNG SHEAR STRENGTH TEST . . . .. .. . e 43
J SIDE SWAY TEST . .. .. .. e e s ... 4AA
K STILE CANTILEVER TEST ... .. .. .. ... ... .. . .. ... .. ......... 46
L FOOT FRICTION TEST ... .. .. . . . . . i sie o049
M DYNAMIC DROP TEST . R o &
N LADDERSECTIONTWISTTEST o 1
(@) LATCHING DEVICE TEST . .. ..... 55
P EXTENSION LADDER FITTINGS AND FOOT DISTORTION TEST ..... 56

Documents

Document Sharing Hub

Full document details: AS NZS 1892.1-1996


http://www.avadocuments.com/doc/as-nzs-1892-1-1996
http://www.avadocuments.com/doc/as-nzs-1892-1-1996

5 AS/NZS 1892.1:1996

Page
Q LADDER COMPRESSION AND FOOTDISTORTIONTEST ........... 58
R STILE BENDINGTEST ... .. .. .. ... . ittt ... B2
S TREAD BENDING TEST ... .. .. .. ... ... .. ... 65
T TREAD-TO-STILE SHEAR TEST ... .. . . .. . . i 68
U TREAD TORQUE TEST ... .. .. . e e e e i e e 11
\ STABILITY TEST ... .. e e i e e i i e 14
W  WALKING TEST ... ... . . e i ii i i i 16
X STILE AND BACK LEG CANTILEVERTEST ... .. .. .. ............ 78
Y STEPLADDER DYNAMICDROP TEST ... .. .. . . . i 82
Z MULTIPURPOSE WORK PLATFORM BENDINGTEST .............. 84
AA CYCLICJOINT TEST . . ... o e e e e e e e e 85
AB UNLOCKED JOINTTEST ............... ... ... iuiie..... 86
AC SINGLEJOINTLOCK TEST . ... .. . . e i e 8T

Originated in New Zealand as part of NZS 5233:1971.
Originated in Australia as AS 1892 —1977.

Previous New Zealand edition NZS 5233:1986.
Previous Australian edition AS 1892.1 —1986.

NZS 5233:1986 (in part) and AS 1892.1-1986 jointly revised and designated AS/NZS 1892.1:19p6.
—— Documents

Document Sharing Hub

Full document details: AS NZS 1892.1-1996


http://www.avadocuments.com/doc/as-nzs-1892-1-1996
http://www.avadocuments.com/doc/as-nzs-1892-1-1996

AS/NZS 18921:1996 6

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Austr alian/New Zealand S tandard
Portable lad ders

Part 1: Metal

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE This Standard sets out safety requirements for the design and manufacture
of portable metal ladders. The Standard pr@sdiwo duty ratngs for indugrial ladders
and domest ladders, whih are asgned minmum load ratings.

The Standard covers single and tiplé-sction ladérs, multipurpose laddes,
combiation ladders and tiise special-purpose ladders defined in Clause 1.6.

The Standat does not coveraldder accessies, sub as ladder legllers, ladder stabitiers
or stand-of devices, hdder jacks or ladder straps or hgokhat may be istalled on, or
used in conjnction with, ladders.

1.2 OBJECTIVE The obpgctive of this Standard is to prode designers, manufacturers
and regulatory autirities with the minmum performance and dimensional requirements
for portable metal ladders, in order to mmmize the risk to tb health and safety of
portable ladder uers.

1.3 APPLICATION The requirements listed herein specify certain minimum
dimensions, strengthtability and durabilty criteria deened ne@ssary for the sde use of
portable metal ladders thereby prdiig a set of performance and dimensional
requrements against which portable metal ladders may be atedu

NOTE: For specific directions regarding the use of this Standard by the Department of Defence,
see Appendix A.

1.4 PARTICULAR REQUIREMENTS Portable metal 4dders sall conply with the
relevant requirements of Seatid?, General Requéments, and with # specific
requrements of the Sectiga) appropriate to th type d ladder, as follows:

(@) Singk ladders: Section 3.

(b) Extensim ladders: Section 4.

(c) Sepladders: Sd@on 5.

(d) Trestle ladders: Section 6.

(e) Mutipurpose ladders: &ction 7.
(f) Specialpurpose ladder Secton 8.

1.5 REFERENCED DOCUMENTS The following documents are referred to inisth
Standard:

AS
1554 Structural steel welding
1554.1 Partl: Weldg of steel structures

1665 Weding of duminium striwctures
Documents
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AS
1866  Aluminium and aluminium alloys—Extruded rod, bar, solid and holow shapes
2089 Sheave blocks for lifting purposes

4142 Fibre ropes
4142.2 Part 2. Three strand hawser-laid and eight-strand plaited

ASINZS

2312 Guide to the protection of iron and steel against exterior atmospheric corrosion
ASTM

D 903 Standard test method for peel or stripping strength of adhesive bonds

NZS

4704  Structural steel welding—Welding of steel structures

1.6 DEFINITIONS For the pumose of this Standard, the definitions below apply
(see also Figure 1.1).

1.6.1 Articulation—a hinge which is capable of being locked in one or more positions.

1.6.2 Domestic ladder—a ladder designed to be used by a householder for construction,
maintenance and repairs carried out at a private dwelling for non-commercia purposes.

1.6.3 Double-sided stepladder—a self-supporting portable ladder of fixed length with
two pairs of stiles which are—

(8 hinged or fixed; and
(b) each fitted with treads for ascent and descent.

1.6.4 Dual-purpose stepladder —a self-supporting stepladder of which the back section
is fitted with rungs or treads, and which can be further adjusted to provide an extension of
the front section as a non-self-supporting portable ladder (in the extended pasition).

1.6.5 Duty rating—the rating assigned to the ladder, i.e. industrial or domestic, which
indicates the service capability of the ladder.

1.6.6 Effective length—the working length of a ladder less end caps and feet where
fitted.

1.6.7 Extension ladder—a non-self-supporting portable ladder, consisting of two or
more sections travelling in guides, including interlocking stiles or brackets arranged in
order to permit adjustment of working length.

1.6.8 Industrial ladder—any ladder other than a domestic ladder.

1.6.9 Load rating—the maximum load including the weight of the user, materials and
tools which the ladder is intended to carry, in kilograms.

1.6.10 Maximum working length—

(@) For laddes of adjustable length, the length measured along the stiles, including feet
and end caps where fitted, when the ladder isin the fully extended pasition.

(b) For laddes of fixed length, the overal length measured along the stile, including
feet, top and end caps where fitted.

1.6.11 Multipurpose ladder —a portable ladder having one or more pairs of articulation
joints which allow the ladder to be rearranged to function as a single ladder, with or
without a stand-off, as a single or double-sided stepladder, scaffold or work platform.

1.6.12 Overlap—the distance by which each section of an extension ladder coincides
with its matching section.
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1.6.13 Platform stepladder—a single-sided stepladder with a specially designed
substantial platform near the top, to provide a working area.

1.6.14 Portable metal ladder—a readily movable appliance consisting of metal stiles
(see Clause 1.6.20) joined at regular intervals by cross-pieces called rungs or treads
(see Clause 1.6.15), on which a person may stand or step when ascending or descending.

1.6.15 Rungs and treads-cross-pieces joining the stiles and used by a person
ascending or descending a ladder.
NOTES:

1 The terms ‘rung’, ‘step’, and ‘tread’ are used in industry. For the purpose of this Standard,
the term ‘rung’ is used for single and extension ladders, and the term ‘tread’ for stepladders.
The term ‘tread’ is also used as a general term where applicable.

2 The terms ‘rung’, ‘tread’, and ‘step’ do not include the top cap.
1.6.16 Section

1.6.16.1 Bottom or base sectieathe lowermost section of a non-self-supporting
portable ladder.

1.6.16.2 Middle or intermediate sectioathe section between the top (fly) and bottom
(base) sections of a non-self-supporting portable ladder.

NOTE: There may be more than one middle or intermediate section in a ladder.

1.6.16.3 Top or fly sectior—the uppermost section of a non-self-supporting portable
ladder.

1.6.17 Single ladder—a non-self-supporting portable ladder, of fixed length, consisting
of one section.

1.6.18 Single-sided stepladdera self-supporting portable ladder, of fixed length, with

flat treads for ascent and descent and a hinged back not intended for ascent or descent.
Variations in designs of single-sided stepladders include platform stepladder and dual-
purpose stepladder.

1.6.19 Special-purpose laddera ladder that represents either a modification or a
combination of design or construction features of one or more of the general-purpose
ladders herein defined, in order to adapt to special or specific uses.

1.6.20 Stile—a side member that supports the treads or rungs.

NOTE: The terms ‘stile’, ‘siderail’, ‘string’ and ‘stringer’ are used synonymously in industry.
For the purpose of this Standard, the term ‘stile’ is used throughout.

1.6.21 Trestle ladder—a self-supporting portable ladder of fixed length, consisting of
two sections hinged at the top to form equal angles with the base, each section being
provided with cross-bearers, fixed between the stiles, on which a plank or planks may be
supported.

1.6.22 Top cap—the uppermost horizontal member of a portable stepladder.

1.6.23 Working surfaces—the clear portion of steps, rungs, or treads on which a person
may step while ascending or descending a ladder.
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Hauling rope -

{a)} Exdension ladder

(b) Stepladder

FIGURE 1.1 COMPONENTS AND TERMS RELATIVE TO LADDERS
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SECTION 2 GENERAL REQUIREMENTS

2.1 DESIGN AND CONSTRUCTION Portable metal ladders shall comply with the
relevant requirements of this Standard.

2.2 RATINGS

2.2.1 Duty rating Portable metal ladders shall be rated as either industrial or domestic
in accordance with their designed service capability.

2.2.2 Load rating Portable metal ladders shall have a load rating of—
(@) not less than 120 kg for industrial ladders; or
(b) not less than 100 kg; for domestic ladders.

2.3 MATERIALS Materials used shall be suitable to ensure that a product conforms to
the requirements of this Standard and shall be sufficiently durable and resistant to
corrosion. Additionally, materials shall be sufficiently robust in form to withstand normal
usage.

Ferrous fittings or components may be made corrosion-resistant by coating or plating.
Materials used shall be compatible with respect to galvanic action.

NOTE: Guidance in the protection of iron and steel against exterior atmospheric corrosion is
given in AS/NZS 2312.

2.4 QUALITY OF MANUFACTURE AND FINISH

2.4.1 General All exposed surfaces shall be free from sharp edges and burrs, and shall
be either protected against corrosion or manufactured from material which is inherently
resistant to corrosion.

2.4.2 Sharp edges Ladders shall have no unfinished sheared metal edges or other sharp
parts that are exposed to hands and legs. Sheared metal edges that are not rolled shall be
finished so that any sharp feathering or edges, or any sharp burrs or spurs caused by the
shearing process, are removed.

2.4.3 Fixings Bolt and rivet holes shall be accurately located and within tolerances of
the accepted codes of practice for the material used. Rivets shall be properly set and free
from structural defects.

NOTE: Attention is drawn to the need for close quality control on the selection, hardness and
fitting of rivets.

2.4.4 Welds Welds shall be in accordance with the accepted codes of practice
appropriate to the structural material used (e.g. AS 1665 for aluminium, AS 1554.1 or
NZS 4704 for steel). All weld spatter and slag shall be removed prior to the application of
any corrosion-protective coatings.

2.5 STILES

2.5.1 Design Because of the wide variety of types of ladders and the varied conditions
of use, ladders may be designed with parallel stiles, with stiles varying uniformly in
separation along the length (i.e. tapered), or with stiles flaring at the base.

2.5.2 Manufacture Stiles shall be manufactured in accordance with the following
requirements:

(@) The stiles shall be manufactured from a suitable cross-sectional shape and shall be
of sufficient width to provide secure support for the treads, rungs, or cross-bearers.
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(b) Where stiles are manufactured from hdlow section material, means shal be
provided to prevent the retention of water within the stile.

253 Fed Feet shall be fitted to the bottom of each stile in the bottom section of the
ladder and may be fixed or hung Feet shall comply with the following requirements:

(@ The feet shal be manufactured from or faced with a material which will resist
deformation and slipping (see Clauses 9.2.9 and 9.3.10).

(b) The feet or surfacing material shall be securely fixed to the stiles but may be
removable for renewal.

The projected area of ladder feet shall be not less than the area enclosed by the external
dimensions of the stile or back leg, as appropriate (see examples in Figure 2.1).

FIGURE 2.1 EXAMPLES OF MINIMUM AREA OF FEET (HATCHED)
FOR DIFFERENT SECTION OF STILE OR BACK LEG

2.6 TREADS AND RUNGS

2.6.1 Size and shape Treads and rungs shall comply with the following requirements
for size and shape:

(@ Treads and rungs shall present a working surface that will minimize the possibility
of dlipping.
Working surfaces of rungs, steps, and platforms for use in ascending, descending,

working or standing, shall be corrugated, serrated, knurled, dimpled, or coated with
a skid-resistant material.

(b) They shall be of size and cross-sectional shape adequate to comply with Section 9.

NOTE: The size and shape of the working surface will also affect the comfort and therefore the
safety of persons working from ladders for extended periods. Accordingly, the maximum
practicable working surface is desirable.

2.6.2 Spacing The spacing of treads and rungs shall comply with the following
requirements:

(@ Treads and rungs shall be paralel with each other within £2 degrees.

(b) Treads and rungs shall be uniformly spaced at a distance between centres within the
range 248 £2 mm to 306 £2 mm (al measurements between the centres of the tops
of treads and rungs).
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(c) The dstance fom the bottan end d the stile, includig fed where fitted to the
top of the first tread or rung shalbe equal to the nominal tread oung spaing.

(d) For stepladders other thanagfiorm stepladders, treads shall be spaced so that the
distances from th upper surface of the pocap, to the tp of the highest tread or
rung shall be equé (£8 mm) to the spacip of the teads o rungs.

2.7 MARKING All ladders shall have tk following information permanently marked

in a prominent positio:

(@) The name of the Australian manufacturer or importer (whetherlddder has been
made for sale or otherwise).

(b) In the largest letterig practicable, the duty rating (i.e. INDUSTRIAL or
‘DOMESTIC’ as appropri&), the words This ladder is intnded to cay a
maximum lad of’ and the load ratm in kilograms.

(c) The waking length of tle ladder (tke closed ad maximum waking lengths for
extensio type ladders).

(d) In the largest lettering practicable, the words ‘DO NOT USE WHERE
ELECTRICAL HAZARD EXISTS".

(e) On doubt-sided stepladders, the words ‘TO BE USED IN THE FULLY OPEN
POSITION ONLY".

(f) A warning aganst standig on those reads or rungs which wodl repesent an
unsde warking position. Swch makings stall warn aginst standng any hidner than
the third top rung on a sing or extension ladder and on stepladders, not being a
platform stepladder, # second top tread.

Labels used to illustrate such margishall comply with tle requiremerst of Appendix B,
be lccaed to guard aginst wear, alpasion an didiguring and be attache by a method
which does not affect #hstrength of th members to which they are attached.

NOTES:
Labels are not satisfactory less appropriately located and protected.
Aluminium self-etching paint is suitable for the aleownarkings.

w N

Examples of labels used to illustrate additional safety washiaige given in Appendix C.

Manufacturers making a statement of compliance with this Australian Standard on a
prodwt, packaging, or promoti@ material related to that produ are advised to ensure
that such compliance is capable of being verified.

N
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SECTION 3 PARTICULAR E

FOR SINGLE LADD
3.1 LENGTH The maximum working length of a single ladder, shall not exceed—
(@ for industria ladders, 9 m; or

(b) for domestic ladders, 5 m.

3.2 DISTANCE BETWEEN STILES The clear distance between the inside faces of
the stiles or the width of the working surface of the rungs shall be not less than 265 mm
(see Figure 3.1).

I [l I I
|| | || ||
|| | I
[] [] [1] [ []
|| | [ |11
|| | || ||

265 265

NOTE: The 265 mm distance is the minimum clear distance between the stiles, not the length of the rung.
DIMENSIONS IN MILLIMETRES

FIGURE 3.1 DISTANCE BETWEEN STILES

3.3 PERFORMANCE Single ladders shall comply with the requirements of
Clause 9.2.
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SECTION 4 PART
XTE

QUIREMENTS
FOR E DE

4.1 LENGTH The maxmum workirg length of an extension ladder, ciuding feet,
shall not exceed—

(@) 15 m for industrial ladders; or
(b) 7 m for donedic ladders.

4.2 EXTENSION OF STILE ABOVE TOP RUNG Except fa those laders fited

with a pole chain, hoop, or similar device, the distance between the top rung and the top
of the ladder, when measured akty along tre centre-line of th ladder, shall not exceed

308 mm.

4.3 DISTANCE BETWEEN STILES The clear dstance between ¢hinside faces of
the stiles or the width of th working surface of rungs in ¢hnarrowest section of the
ladder, shall be not less than 265 mm (see Figure 3.1).

4.4 OVERLAP Care shll be taken to esue that the rungs on oviapping sections
coincide.

4.5 STOPS The ladder shall be des@gl so tlat it cannot be overextended.

4.6 FITTINGS
4.6.1 General Fittings shall complwith the requirements of Clause 9.2.13.

4.6.2 Finish Fitings shal have no sharp edges bike to @use imentation to diles or
rungs.

4.6.3 FHxed hooks Fixed hooks stil—

(@) Hhave an effetive lengh over tke mungs of not é€ss tha the deth of the rung
(see Figure 4.1); and

(b) bear equally on the rungs for a widof not less than 12 mm.

N

A— effective langth of
hook over the rung

FIGURE 4.1 FIXED HOOK
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4.6.4 Latching devices Laddeas in which the upper section(s) are raised or lowered by
rope shall be fitted with latching devices which shall—

(@) operate to engage automatically should the rope break or be released; and

(b)  comply with the requirements of Clause 9.2.12.

Latching devices, where fitted, shall—

(i) not be dependent for ther operation on a spring;

(i) bear equally on the rungs for a width of not less than 12 mm;

(iii) operate dynamically with the ladder at an angle of not less than 70 degrees and
statically at an angle of 90 degrees above the horizontal; and

(iv) be designed so as to maintan the top and bottom sections of the ladder in a relative
position, so that the working surface of rungs at the overlap form double working
surfaces at every intended stage of extension.

4.6.5 Guide brackets Guide brackets where used, shall be attached securely and
positioned so as to prevent the upper section from tipping or falling out while being
raised or lowered, or while the ladder is being used.

47 LIFTING DEVICES

4.7.1 General Where the maximum working length of an extension ladder is greater
than 5 m, the ladder shall be equipped with a hauling rope and pulley or suitable device to
enable an operator at ground level to raise the top section or intermediate sections.

4.7.2 Load The fittings and rope shall be capable of withstanding a load equal to
10 times the mass of the movable section(s) of the ladder.

4.7.3 Rope

4.7.3.1 Rope for two-section ladders The hauling rope used with the pulley shall be of
natural or syntheic fibre complying with the strength requirements of AS 41422, and
shall—

(@) have acircumference of not less than 25 mm (approximately 8 mm diameter);
(b) when composed of natural fibre, be treated to resist rotting; or

(c) when composed of synthetic fibre, be a fibrolated filament polypropylene with
ultraviolet light protection, or other fibrehhaving equivalent performance.

4.7.3.2 Rope for ladders having three or more sections On ladde's having three or
more sections, hauling ropes shall comply with the requirements of Clauses 4.7.2 and
4.7.3.1.

Where steel wire rope is used to operate the top section, in conjundion with the centre
sections, it shall be flexible steel wire rope with a diameter nat less than 3 mm.

4.7.4 Hauling systems Pulleys shall—
(@) be designal to avoid excessive wear of either the pulley or the hauling rope;

(b) be of asize and design in accordance with the relevant requirements of AS 2089;
and

(c) be attached in a manner that does not weaken the stiles or rungs, to the extent that
such components fail to comply with the relevant requirements of this Standard.

48 PERFORMANCE Extension ladders shall comply with the requirements of
Clause 9.2.
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REQUIREMENTS

SECTION 5 PARTICU
EP DERS

LA R
FOR ST LAD

5.1 LENGTH The length of a stepladder measured along the front edge of the stiles,
including feet, shall not excsd—

(@) 61 m for industrial laders; or
(b) 2.4 m for domestic ladders.

5.2 DISTANCE BETWEEN STILES The front sectio of single-sidd stephdders and
both sections of double-side stephdders sh&lbe dedgned ® that thke clear distance
between tk inside faces of # stiles at te tread immediately belo the top cap is not
less than 290 mm, and either—

(a) the distance between the stiles varies uniformly along tength (i.e. tapered
stephdder); or

(b) the stiles flare out at te botton to increas stdility.

For tapered ladders desceith in Item (a) above, the distance between stiles shall increase
by not less than 125 mm per metre lemgif stile.

For flared ladders described in Item (b) abovee ttistance between the botn of the
stiles shall be equialent to that for a tapered ladder ofetsame lendt and the flare shall
be incorporated in a mannerahdoes not weaken ¢hstiles.

5.3 BACK LEGS The back legs shall complwith the following:

(@) Be constructed and braced so thag #tepladder is stable when in the [fjubpen
locked positian.

(b) For single-sided stepladders, be braced in a manner that does not encourage the
bradng to ke wsed br ascendig or descending.

(c) Be hirged by a means that is at least equivalent in strength (single shear), wear, and
cross-section to W carbon steel pivot pins of 8 mm diameter. Neither the back legs
nor the sties shall bear on any tlreaded portions of pit pins. Nuts if used, shall
be effectively locked. Tubular or hollow-section rivets shall not be used ast piv
pins.

(d) Except Pr doublesided sepladars, they be of sch length that whn the ladder is
laid agpinst a wall in the ful} closed posibn with the working sufaces horzontal,
it is supported fully on th front stiles or feet.

(e) When folded, thy do not cause damage toetlstiles, treads, or spreader bars.

5.4 SPREAD BETWEEN STILES AND BACK LEGS With the ladder in tle fully
open positio, the clear dstane between tie rea edge of tke stiles anl the front edge of
the back legs shih be not less than 500 mm and notr@ater than 660 mm per metreshgth
of stile.

5.5 BEARING AREA OF FEET The bearirg area of feet fitted to stiles or back legs
shall be not less than & specified in Clause 2.5.3.

The four feet of the stepdder shall fully bear on a flat horizait surface when # ladder
is in the open loked position and shall remain so when subject t® compression test in
Clause 9.3.1.
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5.6 TREADS Treads shall have a working surface width of not less than 75 mm. They
shall be fitted to the stiles so that when the stepladder is fully open on a horizontal
surface, the working surfaces of the treads are horizontal to within +2 degrees measured
from front to back of the working surface.

5.7 SPREADER The spreader shall be designed so that when correctly engaged it
will—

(@ improve the rigidity of the ladde;

(b) prevent the ladder from opening beyond its design spread,;

(c) prevent the ladder from being used at less than the design spread; and
(d) prevent the legs from accidentally closing when the legs are fully open.

When the ladder is in the closed position, the spreader shall not cause structural damage
to the ladder, or to itself.

5.8 TOP CAP The top cap fitted to the stepladder shall be not less than 75 mm wide
from front to back. The top cap may overhang at the front, back or sides, but any
overhang to the front shall not exceed 12 mm.

5.9 PERFORMANCE Stepladders shal comply with the requirements of Clause 9.3.
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SECTION 6 PAR
FOR TR
6.1 LENGTH A trestle ladder shall not exceed 5 m in length.

6.2 SPACING OF CROSS-BEARERS Cross-bearers on both pairs of stiles shall be

evenly spaced and be not less than 300 mm nor more than 610 mm apart. The top
cross-bearer on one pair of stiles shall be located not less than 150 mm from the top of
the stile. The three alternative means of spacing the cross-bearers are shown in Figure 6.1.

150 min. 150 min.

DIMENSIONS IN MILLIMETRES

FIGURE 6.1 POSITION OF CROSS-BEARERS ON TRESTLE STILES

6.3 DISTANCE BETWEEN STILES When measured at the top cross-bearer, the
distance between the inside face of the stiles shall be as follows:

(@) For trestles up to and including 2.5 m in length, not less than 380 mm nor greater
than 530 mm.

(b) For trestles over 2.5 m in length, not less than 500 mm nor greater than 530 mm.

The distance between the stiles shall increase toward the bottom, at a uniform rate of not
less than 125 mm per metre-length of stile.

6.4 SPREAD BETWEEN PAIRS OF STILES W.ith the ladder in the fully open
position, the clear distance between the rear edge of the stiles and the front edge of the
back legs, shall be not less than 500 mm and not greater than 660 mm per metre length of
stile.

6.5 SPREADER The spreader shall be designed such that when correctly engaged it
will—

(@) improve the rigidity of the ladder;

(b) prevent the ladder from opening beyond its design spread;

(c) prevent the ladder from being used at less than the design spread; and
(d) prevent the legs from accidentally closing when the legs are fully open.
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When the ladder is in the closed position, the spreader shall not cause structural damage
to the ladder, or to itself.

6.6 HINGES Stiles shall be hinged by means at least equivalent in strength (single
shear), wear and cross-section to low carbon steel pivot pins of 8 mm diameter. Neither
the back legs nor the stiles shall bear on any threaded portions of pivot pins. Nuts if used,
shall be effectively locked. Tubular or hollow-section rivets shall not be used as pivot
pins.

Stiles shall not bear on any threaded portions of pivot pins.

6.7 CHECK BLOCKS Check blocks shall be fitted to the stiles, to relieve the hinges
of side strain when the trestles are being moved in the closed position. They shall be
attached between the firstand second cross-bearers from the bottom of one pair of stiles.

6.8 PERFORMANCE Trestle ladders shall comply with the requirements of
Clause 9.3.
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SECTION 7 PARTICULAR REQUIREMENTS
FOR MULTIPURPOSE LADDERS

7.1 LENGTH

7.1.1 Where used as a singlladder The length masurd along tle front edge of the
stile, including feet, shall not exceed—

(@) 90 m for industrial laders; or
(b) 5.0 m for domestic ladders.

7.1.2 Where used as a stepladder The leigimeasured alty the front edge of the
stile including feet to th cente of the hige pivot-pin shall not exceed—

(@) 61 m for industrial laders; or
(b) 2.4 m for domestic ladders.

7.2 DISTANCE BETWEEN STILES The clear dstance between the stiles shall not
be less ttan 280 mm wih either —

(@) the distance between the stiles incregsinniformly from the centre articulation
towards both ends; or

(b) the stiles parallel from the centre articulatidowards bdt ends, and flarig at the
ends for added stability.

For tapered stiles described in Item (a) abovee tflistance between the stiles shall
increase by not less &m 75 mm per metre lengtof stile.

For flared ladders dscribad in Item (b) above, tb distance betveen the bottm of the
stiles shall be equadent to that for a tapered ladder of ¢hsame length, but not less than
340 mm and th flare sfall be inorporatel in a manner that ds not waken tle stiles.

7.3 ANGLE BETWEEN STILES

7.3.1 Where used as a steptiler Where wed @& a sépladdey the slope of tle front
and rear stiles shall be not less than 65 degrees and not greater than 80 degrees above the
horizontal.

7.3.2 Where used as a work platform Where used as a worlaghpbrm, tre slpe of
the front and rear stiles shall be not less than 65 degrees and not greaneBAhdegrees
above the horizontal.

7.4 ARTICULATION Joints shall be attached to the stiles such that under the
foreseeald conditons of wse in eah of the wag in which the ladder may be configured,
the joint will not unintentionally separate from the stile.

Joins shall have loking positims to grmit configuration of the &dder h the pasitions
intended by the ladder manufacturer. All sharp edges octpipoints shall be avoat or
eliminated. Each join shall clearly indtate whether it is loked or unbcked and shall
incorporate a means of prevergiraccidental release.

7.5 PERFORMANCE Multipurpose ladders hall canply with the reévant
requrements of Sectio 9.
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SECTION 8 PARTICULAR REQUIREMENTS
FOR OTHER LADDERS

8.1 SCOPE OF SECTION The requirements of this Section apply to ladders which
are nat specifically described in other Sections.

8.2 REQUIREMENTS Ladders which are manufactured for specia use by adapting or
modifying standad-type laddes shall comply, as far as practicable, with the requirements
of the relevant Section(s) as follows:

NOTE: It is not possible to list al ladders which are designed for special use. Other laddes
designed for special use should comply with those requirements of Section 9 which are
applicable to the ladder which they most closely resemble and with the requirements of the
relevant regulatory authorities. Ladders designed for special use may require additional working
or operating instructions.

(@ Combination stepladder (or dual-purpose stepladder) When used as a single
ladder, Section 3. When used as a stepladder, Section 5.

(b) Extension stepladder When used as an extension ladder, Section 4. When used as
a stepladder, Section 5.

(c) Fruit-picker'sstepladder Section 5, except that a single back leg may be fitted.

(d) Platform stepladder Section 5 and in addition, the platform shall comply with the
tread bending test in Clause 9.3.3.

(e) Bucket/tray stepladder Section 5 and in addition, the tray shall suppat a
distributed mass of 45 kg without distortion or failure. The tray shall be clearly
marked with the words ‘NOT A STEP'.

(f)  Access hole ladders Section 3, except that the distance between the stiles may be
less than 265 mm.

() Order-picking stepladders When order-picking stepladders are designed
especidly for order picking in aisleways between shelved racking, the following

shall apply:
(i) Except as varied hereunder, the relevant requirements of Section 5 shal
apply.

(i) Stiles may be paralel, provided that the distance between stiles is the widest
practicable for the intended aisleway.

(iii)  Handrails and kickplates shall be provided, but any foldable handrail system
shall nat form a nip-point to trap hands and shall have stanchions that lock
into the vertical position.

(iv)  Spring castering wheels may be fitted to one or both sets of stiles and shall
be adjusted to prevent ladder movement when one foot is placed upon a
ladder tread. The force applied to a tread to prevent movement of the ladder,
shall not exceed 150 N (15 kg).

(V) The ladders shall be designed to ensure stability and rigidity for use in stock
picking (e.g. be of diagond bracing or be constructed of rigid frames).
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SECTION 9 PERFORMANCE REQUIREMETS

9.1 GENERAL Ladders specified in Sections 3 to 7 inclusive, shall comply with the
relevant requiemens specified in tis Section. Otkr ladders (see Section 8), shall comply
with the teds applicable to ta ladder vhich they most closely raulate.

9.2 PERFORMANCE REQUIREMENTS FOR SINGLE AND EXTENSION
LADDERS

9.2.1 Stile deflectim test When tested in accordance with Appendix D, the stile
deflectin shall not exeed tle limit (D), when determined from éfollowing equation:

D = 15L ... (9.2.1)
where

D = permissibé ddlection, in millimetres

L = effective span of ladder while under load, in metres

9.2.2 Angular deflection test When tested in esrdarce with Appendix E, the agular
deflection of the stiles shall not exceed the limit (T), when determined from fibllowing
equdion:

T=0.921°% ... (9.2.2
where

T = permissible angar deflection, in degrees

L = effective span of ladder under test, in metres
9.2.3 Permanent set test When tested in accordance with Appetdi—

(@) the maximum average permanent set shall not exceed 0.1 percerg téghspan of
the ladder under test; and

(b) there shall be no structural failure of an extemsi@adder from tle proof test.

9.2.4 Rung torque test When tested in accordance with Appendix @rehshall be no
visible relative motim between the rung and stiles.

9.2.5 Rung strength test When tested in accordance with Appendix H, the permanent
set in the rung shall not exceed 1 percent of the rung length between the faces of the
stiles and the ladder shall not suffer struetufailure.

9.2.6 Rung shear test When tested in accordance with Appendixd,lfiuder shall not
suffer structural failure.

9.2.7 Side sway test Wdn teséd in acordarce with Appendix J, tie deflection of the
bottam stie while loaded shll not exced 1 percat of the dstance beteen tke supports,
the ladder shall not suffer structural faiki and the permanent set shall not exceed
0.1 percent of th distance between g¢hsupports.

9.2.8 Stile cantilever test When tested in @ardance with Appendix K, tn stile shall
not suffer structural failure and the permanent set shall not exceed 6 mm.

9.2.9 Foot friction test When tested in aocdance wih Appendix L, the coeffi@nt of
static friction between the foot and the test surface shall be not less than 0.5.

9.2.10 Dynamic drop test When tested in accordance with Appendix M, the permanent
defamation of any part of the stile at th point of conaad with the ground, lsdl not
exceed 6 mm and there shall be no structural failure.
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9.2.11 Ladder section twist test When tested in accordance with Appendix N, the
total angular deflection between two consecutive torque applications shall not exceed—

(@ 18 degrees per metre for industrial rated ladders; or
(b) 22 degrees per metre for domestic rated ladders.

9.2.12 Latching device test When tested in accordance with Appendix O, the latching
device of an extension ladder shall re-engage before the upper section of the ladder falls
450 mm and there shall be no visible signs of structural damage or malfunction of the
ladder.

9.2.13 Extension ladder fittingstest When tested in accordance with Appendix P, the
fittings shall show no visible permanent deformation and the distortion of the foot shall
not exceed 6 mm in any direction.

9.3 PERFORMANCE REQUIREMENTS FOR STEPLADDERS AND TRESTLE
LADDERS

9.3.1 Compression and foaot distortion test When tested in accordance with
Appendix Q, the ladder shall suffer no structural failure and the permanent set shall not
exceed 0.3 percent and the distortion of the ladder foot shall not exceed 6 mm in any
direction.

9.3.2 Stile bending test When tested in accordance with Appendix R, the ladder shall
suffer no structura failure and the permanent set shall not exceed 0.2 percent.

9.3.3 Tread bending test When tested in accordance with Appendix S, the ladder shall
suffer no structural failure and the permanent set of the tread shall not exceed 1 percent of
the length of tread measured between the inside surfaces of each stile.

9.3.4 Tread-to-stile shear test When tested in accordance with Appendix T, the ladder
shall suffer no structural failure.

9.3.5 Tread torque test When tested in accordance with Appendix U, the alternating
torque shall not cause any relative movement between tread and stile during application or
removal of the forces.

The tread torsional stiffness shall be not less than 2.0 N.m?degree, when determined from
the following equdion:

025L, T
S = ———
a ... (9.35)

where

S = tread torsiona stiffness, in N.m?degree

L, = tread length between attachment to stiles, in metres

T = torque, in newton metres

o = ange of rotation from unloaded to loaded condition, in degrees

& = Sin! (H, - H, - H; + H)

2L

where

H = equals height above datum plane

9.3.6 Stability test When tested in accordance with Appendix V, the bottom surface of
the stiles and back legs shall remain in contact with the level surface during application of
the forces.
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9.3.7 Walking test When tested in accordance with Appendli/, the spreaders shall
not have unlocké and the average distance through which Wotfront feet havre moved
shall not exceed # permissild walkng distance (W), when determined from the
following equation:

W = 201 ... (9.3.7)
where

W = permissible walkg distance, in millimetres

L = effedive lengh of the ladder under &, in meres

9.3.8 Stile and back leg cantilever test When tested in accordance with
Appendix X—

(@) the stiles and back legs shall not exhilainy sign of tearing;
(b) the permanent set of ¢hfront stile or stiles shall not exceed 2 mm; or
(c) the permanent set of ¢hback legs shall not exceed 6 mm.

NOTE: Stiles and back legs may be distorted withavidence of tearing ding this test.
Distortion alone is permissible.

9.3.9 Dynamic drop test When tested in accordance with Appendix Y, the permanent
set at the poihof coniact with the ground shall not exceed 6 mm and there shall be no—

(@) visible deformatimm of the bracig;
(b) stretching of rivets; or
(c) visible signs of damage to other components.

9.3.10 Foot friction test When tested in accordance with Appendix L, the coefficient
of static friction between the foot and the test surface shall be not less than 0.5.

9.4 PERFORMANCE REQUIREMENTS FOR MULTIPURPOSE LADDERS

9.4.1 Stile deflectio test When tested in accordance with Appendix D, the stile
deflectin shall not exeed tle limit (D), when determined from éfollowing equation:

D = 15L ... (9.2.1)
where

D = permissibé ddlection, in millimetres

L = effective span of ladder while under load, in metres

9.4.2 Angular deflection test When tested in amclance wih Append E, the angular
deflection of the stiles shall not exceed the limit (T), when determined from the vidtig
equdion:

T =0.921°% ... 09.2.2)
where

T = permissible angar deflection, in degrees

L = effective span of ladder under test, in metres

9.4.3 Permanent set test Wén tested in acordance wih Appendix F the maimum
avelage ermanat set fdl not exceed 0.1 percenof the test spn of the ladder under
test and tkere shall be no structural failure.

9.4.4 Side sway test When tet in acordarce with Appendix J, tle deflection of the
bottom stile, whie loadel shall not exeed 1 percet of the distance betwen the suppors,

and trere shall be no structal failure and the permanent set shall not exceed 0.1 percent
of the distance between ¢hsupports.
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9.45 Foaot friction test When tested in accordance with Appendix L, the coefficient of
static friction between the foot and the test surface shall be not less than 0.5.

9.4.6 Dynamic drop test When tested in accordance with Appendix M, the permanent
deformation of any part of the stile, at the point of contact with the ground shall not
exceed 6 mm and there shall be no—

(@) visible deformation of the bracing;
(b) stretching of rivets; or
(c) visible signs of damage to othe comporents.

9.4.7 Compression test When tested in accordance with Appendix Q, the ladder shall
suffer no structural failure, the permanent set shall not exceed 0.3 percent and the
distortion of the foot shall not exceed 6 mm in any direction.

9.4.8 Stile bending test When tested in accordance with Appendix R, the ladder shall
suffer no structura failure and the permanent set shall not exceed 0.2 percent.

9.4.9 Tread bending test When tested in accordance with Appendix S, the ladde shall
suffer no structural failure, and the permanent set of the tread shall not exceed 1.0 percent
of the length of tread measured between the inside surfaces of each stile.

9.4.10 Tread-to-stile shear test When tested in accordance with Appendix T, the
ladder shall show no visible sign of damage.

9.4.11 Tread torque test When tested in accordance with Appendix U, the alternating
torque shall not cause any relative movement between tread and stile during application or
removal of the forces.

The tread torsional stiffness shall be nat less than 2.0 N.n%degree, when determined from
the following equdion:

025L, T

S, ... (9.35)
«
where
S = tread torsiona stiffness, in N.m?degree
L, = tread length between attachment to stiles, in metres
T = torque, in newton metres
o = ange of rotation from unloaded to loaded condition, in degrees
& = Sin-! (H, - H, - Hy + H)
2L
where

H = equals height above datum plane

9.4.12 Stability test When tested in accordance with Appendix V, the bottom surface
of the stiles and back legs shall remain in contact with the level surface during application
of the forces.

9.4.13 Walking test When tested in accordance with Appendix W, the spreaders shall
not have unlocked and the average distance through which both front feet have moved
shall not exceed the permissible walking distance (W) when determined from the
following equation:

W = 20L%%° ... (9.37)
where

W

L

permissible walking distance, in millimetres
effective length of the ladde unde test, in metres
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