Licensed to Mr Carl Sachs on 20 July 2012. Personal use licence only. Storage, distribution or use on network prohibited.

COMMITTEE SF-013
DR AS 1657
(Project ID: 1488)

Draft for Public Comment
Australian Standard

LIABLE TO ALTERATION—DO NOT USE AS A STANDAR

BEGINNING DATE 20 July 2012

FOR COMMENT:

CLOSING DATE 21 September 2012
FOR COMMENT:

Important: The procedure for
read the instructions on the i

public cemment has ©
ide cover of-this docum

STANDARDS

COPYRIGHT

eqd — please



Licensed to Mr Carl Sachs on 20 July 2012. Personal use licence only. Storage, distribution or use on network prohibited.

Draft for Public Comment
Australian Standard

The committee responsible for the issue of this draft comprised representatives of organizations
interested in the subject matter of the proposed Standard. These organizations are listed on the
inside back cover.

Comments are invited on the technical content, wording and general arrangement of the draft.

Comment must be via Hub, any emails or forms sent to us by fax or mail will
the Committee when it reviews the Public Comment received.

Please place relevant clause numbers beside each comment.

Once you have registered and submitted your comments via the
automatically submitted to the committee for reyie

If you know of other persons or organizations tha T is draft Standard, could
you please advise them of its availability. Further copies of the d available from the Publisher
SAl Global at http://www.saiglobal.com/

SAI GLOBAL Customer Service Centre
Telephone: 13 12 42
Facsimile: 1300 65 49 49

e-mail: mailto:sales@saiglobal.com

Internet: http://www.saiglobal.com/shop




Licensed to Mr Carl Sachs on 20 July 2012. Personal use licence only. Storage, distribution or use on network prohibited.

Draft for Public Comment
STANDARDS AUSTRALIA

Committee SF-013—Platforms, Gangways, Stairways and Ladders

DRAFT
Australian Standard

Fixed platforms, walkways, stairways and ladders—Design, constructio

installation

(Revision of AS 1657--1992)
(To be AS 1657—2XX



Licensed to Mr Carl Sachs on 20 July 2012. Personal use licence only. Storage, distribution or use on network prohibited.

DRAFT ONLY 2 DRAFT ONLY

PREFACE

This Standard was prepared by the Standards Australia Committee SF-013, Platforms,
Gangways, Stairways and Ladders to supersede AS 1657—1992.

(@)  The inclusion of single stile ladders Single stile fadders are being

(b)  Roof access Access to roofs (for the installation or

(c) References to the regulatory auth

(d) All requirements pertaining to a p
grouped together.

(e) A broader scope of testing of prod
included.

()

3 AS 1657[1]- 13/07/2012 10:42:46
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STANDARDS AUSTRALIA

Australian Standard

Fixed platforms, walkways, stairways and ladders—Design,
construction and installation

SECTION 1 SCOPE AND GEN

1.1 SCOPE

walkways, stairways and ladders (e.g. aircraft maintepance platforms). These structures are
intended to provide safe access to places normal by operating, inspection,
maintenance and servicing personnel.

1.2 OBJECTIVE

The objective of this Standard is to provide technica
platforms, walkways, guardrail,
movable platforms that are used in the
of users.

specifications and criteria for fixed

1.3 APPLICATION
1.3.1 Where this Standard applie

This Standard applies tofixed platforms, guardrail, walkways, stairways and ladders. It also

This\Standard does riot apply to the following:

(a)  scaffolding which may be used in similar situations

(b) access’systems for earth-moving machinery (see AS 3868);
(c) access for the disabled (see AS 1428);

(d) temporary access, e.g. by means of portable ladders; or

(e) general access in buildings, which is dealt with in the National Construction Code
(NCC) or where special provision is made in the NCC or other regulations, e.g. for
means of escape from fire.

3 AS 1657[1]- 13/07/2012 10:42:46
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(f)  Attic type ladders—while some on the market are able to comply with this Standard,
it is not the intention of this Standard to provide specifications for such ladders.

(g) For access to lift machine rooms, see AS 1735.

NOTE: There may be additional or conflicting requirements in legislation. Users should make
themselves aware of these requirements.

1.4 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS
1111
1111.1

1192
1428

1604
1604.1
1604.3

1720
1720.1

1735
1789
3600
3700
3868
3990
4100
4586

Hexagon head bolts and screws—Product grade C
Part 1:  Bolts

Electroplated coatings—Nickel and chromium
Design for access and mobility (series)

Specification for preservative treatment
Part 1:  Sawn and round timber
Part 3:  Plywood

Timber structures

Part 1:  Design methods
Lifts, escalators and moving walks (serie

Electroplated zinc (electrogalvanized) coatings on ferrous at batch process)
Concrete structures

Masonry structures

Welding of steel structures
Welding stainless steel for structural purposes

Part 1:  Specification for preservative treatment—Sawn and round timber
Part 3:  Specification for preservative treatment—Plywood

Aluminium structures
Part 1:  Limit state design
Part 2:  Allowable stress design

Welding of aluminium structures

3 AS 1657[1]- 13/07/2012 10:42:46
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1891 Industrial fall-arrest systems and devices (series)

AS/NZS

4600 Cold-formed steel structures

4680 Hot-dipped galvanized (zinc) coatings on fabricated ferrous articles

4791 Hot-dipped galvanized (zinc) coatings on ferrous open sections, applied b in-

line process
4792 Hot-dip galvanized (zinc) coatings on ferrous hollow sections, applied by a
continuous or a specialized process

HB 197 An introductory guide to the slip resistance of pedestrian surface pfaterials
EN

13101 Steps for underground man entry chambers—Rg
evaluation of conformity.

ing, testing and

1.5 DEFINITIONS
For the purpose of this Standard, the definitions below apply:
1.5.1 Access hatch

A device normally closed but which provide acce

roof or other similar structure.

ch a platform,

NOTE: Also known as a trap door.
1.5.2 Fixed

1.5.8 Headroom

The minimum vertical distance, clear of all obstacles such as beams or ducts, above the
floor or the slope line of the stair tread nosing.

1.5.9 Infill

Typically a solid or mesh panel that prevents a person or material from falling through
guardrailing.

3 AS 1657[1]- 13/07/2012 10:42:46
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1.5.10 Ladder
1.5.10.1 Rung-type ladder

A structure comprising a stile or stiles and rungs on which a person may stand or step in
ascending or descending.

1.5.10.2 Step-type ladder

A structure comprising stiles and treads on which a person may stand in or step
or descending, and which also incorporates handrails.

1.5.11 Ladder flight

The continuous part of a fixed ladder between—
(a) arrival and departure levels, in the case of ladders without platf
(b) arrival or departure levels and the nearest platform; or
(c) successive rest platforms.
1.5.12 Ladder cage

A fixed enclosure that encircles the climbing space of a la

1.5.13 Landing

A level area that provides access to a stai or ladder, or is\Jocated\at an intermediate

level in a system of stairways or ladders
1.5.14 May

Indicates an option.
1.5.15 Nosing

The leading edge of a s
1.5.16 Pipe

.5.17 Platform

The vertical distance from the top of one stair tread and the next stair tread above or below.
1.5.20 Rung

A rounded cross-piece forming a step on a rung-type ladder.

1.5.21 Self-closing gate

A section or part of a guardrail that is intended to be easily opened. When the section is not
held open, it will automatically close under the influence of gravity, a spring or other
means.

3 AS 1657[1]- 13/07/2012 10:42:46
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1.5.22 Shall

Indicates that a statement is mandatory.
1.5.23 Should

Indicates a recommendation.

1.5.24 Slip resistance

The effective friction of a walking surface.
1.5.25 Stair

A sloping structure fitted with stair treads and having at least two risers
the range of 20° to 45°.

1.5.26 Stairway flight
A single continuous set of rises and goings, up to a maximu

1.5.27 Stile

1.5.28 Toe-board (kickboard)

A purpose designed component fixed on t
objects from falling.

valkway to prevent

NOTE: A toeboard is typically associated
1.5.29 Tread
A component of a stair having a horizontal surface o ’s foot.
1.5.30 Walkway
A designated walking surf:

used for moving from one point to another.

3 AS 1657[1]- 13/07/2012 10:42:46
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SECTION 2 MEANS OF ACCESS

2.1 GENERAL

There shall be a means of access and egress to all the zones and points where the ne
access for operating, inspection, maintenance and servicing equipment can be foreséen.
2.2 SELECTING A MEANS OF FIXED ACCESS

The means of access shall be selected from the following list and considered i
hierarchical order given (see also Figure 2.1):

(a)

(b)

(c)

Level walkway or access from ground level.
NOTE: A range of slope from 0° to 3° from the horizontal is preferred:
Sloping walkway with an angle nominally between”3° and 20° in.the direction o
travel.
NOTE: A range of slope between >3° and 10° is preferred.

Stairs with an angle nominally between 20° and 45
NOTE: A range of slope between 30° and 38° is preferred.

3 AS 1657[1]- 13/07/2012 10:42:46
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Preferred range

FIGURE 2.1

*

For twin-style\rung-type ladders

ON OF ACCESS—SLOPE CONSIDERATIONS

3 AS 1657[1]- 13/07/2012 10:42:46
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SECTION 3 DESIGN AND FABRICATION

3.1 GENERAL DESIGN REQUIREMENTS
3.1.1 General

The design of the structural work comprising the platform, walkways, stairway
and guardrailing shall comply with the relevant requirements of the following Standards:

(a)  For aluminium: AS/NZS 1664 Parts 1 and 2.
(b)  For concrete: AS 3600.

(¢) For masonry: AS 3700.

(d) For timber: AS 1720.1.

(e) For steel: AS/NZS 4600, AS 3990 or AS 4100.
(f) For welding: AS/NZS 1554.1, AS/NZS 1554.6 or A
(g) Forbolts: AS 1111.1 or AS/NZS 1252.

(see also Clause 4.2).
3.1.4 Change in level

Where the level of a walkway above an adjacent walkway or floor is 300 mm or less, access
from one level to the other may be gained without the provision of an intermediate step.

Where the change of level is greater than 300 mm, but does not exceed 450 mm, a minimum
of one intermediate step shall be provided.

3 AS 1657[1]- 13/07/2012 10:42:46
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Access between adjacent levels where the difference exceeds 450 mm shall be in
accordance with the requirements of Section 7 or by means of a sloping walkway
complying with Clause 5.1.1(c).

3.1.5 Headroom

The minimum headroom shall be 2000 mm.

NOTE: In applications where helmets are worn the preferred dimension is 2100 mm.
3.1.6 Fixing of guardrailing components

All guardrailing components shall be securely fixed so that guardra
intermediate rails or infill, form an integral structure or system.

3.2 MATERIALS

3.2.1 General

Materials shall comply with the specifications of Australian Standard, such as those listed
in Clause 1.4, or, with other relevant standards.

NOTE: The potential for corrosion that can occur when dissimilar metals-are brought into contact
with one another under certain conditions should be conside

3.2.2 Metals

3.2.2.1 Galvanized steel pipe

for hollow sections.

3.2.2.2 Ungalvanized steel pipe

The smaller dimension of any opening shall not exceed 45 mm and the area of any opening
shall not exceed 5000 mm’®. Any gap between adjacent made up sections of grated floor
shall not exceed 10 mm and may be of any length.

Where straight edge bars are not fitted, the size of any opening at the joint between adjacent
panels shall not exceed the requirements for openings in the grating (see Figure 3.1).

3 AS 1657[1]- 13/07/2012 10:42:46
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3.3 FABRICATION
3.3.1 Welding

Welds shall be dressed smooth, sharp edges removed and where appropriate, plugs fitted to
the end of pipe sections.

Welding of steel components shall be in accordance with AS/NZS 1554.1.

Welding of aluminium components shall be in accordance with AS/NZS 1665.

NOTE: When designing aluminium structures, weld strength needs to be ensupéd for welded
applications.

3.3.2 Fixings

minimum tensile capacity of 63.2 kN. No less than two bo used at every fixing
location (e.g. at the top of a ladder).

Where installed externally, fixings
stainless steel.

NOTES:

1 Chemical anchors or e

Steps shall be lative to the intended end use of the
equipment.

NOTE: Exa

coatings arée specified in AS 1192, AS 1789, AS 1790,
d AS/NZS 4792. Powder coatings and anodizing may also be

3 AS 1657[1]- 13/07/2012 10:42:46
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SECTION 4 PLATFORMS AND LANDINGS

4.1 GENERAL
4.1.1 General

Platforms and landings shall be level, with a maximum slope in any directio
0° to 3°.

4.1.2 Change in level
For requirements for change in level, see Clause 3.1.4.
4.1.3 Width

The clear width of the walking/working surface of every plat]
less than 600 mm.

4.1.4 Headroom

orm and landing shall be

For requirements for headroom, see Clause 3.1.5.
4.1.5 Protection

Where persons have access to the area below a platform orNanding,\protection shall be

provided in accordance with Clause 4.5.
4.1.6 Design and fabrication

The design and fabrication of all plat be in“accordance with

Section 3.

remaiifing sections.

(b)  All elements and panels shall be evenly laid with a maximum variation in height of
5 mm between adjacent sections.

(¢)  Where the surface is likely to become wet, provision shall be made to prevent the
retention of the liquid by drainage or other means.

(d) Slip resistance shall comply with Clause 3.1.3.

3 AS 1657[1]- 13/07/2012 10:42:46
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(e) Fixings shall comply with Clause 3.3.4.
(f)  Floors shall comply with Clause 3.3.5.

4.4 GUARDRAILING

Continuous guardrailing complying with Section 6 shall be installed on exposed sides of
platforms and landings except for the following:

(a) At the points of access from a stairway or ladder.

(b)  Where there is a permanent structure not more than 100 mm from

(¢)  On the sides and edges of a platform, the level of which is‘ho

Where it is not possible to apply the requirement of Item (ii) above, the minimum
shall be increased by

Where persons have 3 4
platform or landing e-desi v ed with protection, to prevent objects falling

complying with Clause 6.2.3 shall be provided. This
¢ there is a permanent structure within 10 mm of the edge

3 AS 1657[1]- 13/07/2012 10:42:46
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SECTION 5 WALKWAYS

5.1 GENERAL REQUIREMENTS
5.1.1 Angle of slope

The angle of slope of a walkway shall be as follows:

5.1.3 Width
The following requirements apply:

(a) The clear width of the Wwa
600 mm except ds allowed in

(b)

O

ay, the clear width measured between the structure
aily or between the two structures, shall be not

3 AS 1657[1]- 13/07/2012 10:42:46
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550 mm min.

Between handrails,
intermediate rails
or toe-boards

l:I_El/Handrail

[

| NN N N N N N N N I | A A I V|

_b68-mm min. Width of walking surface
or length of stair tread

AYS\WIDTH

5.1.4 Headfoom

designed for the dead load of the designed structure plus one of the
imposed loadings, whichever produces the more adverse effect.

(b) a concentrated loading applied through a 0.01 m*(100 mm x 100 mm) pad of not less
than 1.1 kN at any point;

Where the walkway is likely to incur loads exceeding those given in items (a) or (b) above,
reference shall be made to AS/NZS 1170.1 for appropriate imposed loads.

In all cases, the design actions shall be determined using appropriate load factors and
combinations of actions according to AS/NZS 1170.0.

3 AS 1657[1]- 13/07/2012 10:42:46
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5.3 WALKING SURFACES

5.3.1 Installation

Walking surfaces shall be installed in accordance with Clause 4.3.1.
5.3.2 Slip resistance

Criteria for slip resistance are as follows:

(a)  Where the angle of slope of the walking surface is less than 10°, the surface sha

(b)  Where the angle of slope of the walking surface is between 10° an

5.3.3 Cleats

Cleats shall be of metal, not less than 10 mm X 10 mm and
intervals:

(a) Atslope angles >10° to S15° oo S e e e
(b) At slope angles >15% toST18 ciiiiiiiiiiiiiiieieeiieeiiieess e e eeeerratens e e e e gl nnrnrnnnnnnnns
(€) At slope angles 18 . i e e e e e e e eraens

5.4 GUARDRAILING

5.4.1 Provision of guardrailing

person using'the walkway could slip or overbalance and could slide or roll along the sloping
surface of the walkway, a means of limiting this linear distance to 18 m should be installed.

A means of preventing a person from sliding or rolling a linear distance more than 18 m
may include;

(a) a barrier; or

(b) a landing not less than 2 m in length; or

3 AS 1657[1]- 13/07/2012 10:42:46
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() a change in direction of the sloping walkway of not less than 90 degrees.

5.5 TOEBOARD

A toeboard complying with Clause 6.1.3 shall be installed on the edge of a walkway where
there is no permanent structure within 10 mm of the edge, and from which an object could

fall to where persons have access to the area below and to the side of the walkway.

gap

between the underside of the toeboard and the walkway surface shall not be greater than

10 mm.

Walkway

X J. W J. y\
(600 min.) ‘

D(300 max.)
D(300

-

~~——- Edge typical

LEGEND:
A°= Angle of slope area
D Difference in levels
X Width of area

W = Walkway width

IMENSIONS IN

FIGURE 5.2 GUY HERE ADJACENT SURFACE IS

3 AS 1657[1]- 13/07/2012 10:42:46
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SECTION 6 PHYSICAL EDGE PROTECTION

6.1 DESIGN LOADS
6.1.1 Edge Protection

intermediate rail.

Wind loading in accordance with AS/NZS 1170.2.

ot additive and shall be
be positiened on the member

The uniformly distributed load, point load and wind loz
considered as three separate loading situations. All loads shall
for the worst effect.

No part of the system shall deflect elastically by more than 40 mm undepthese loads.
6.1.2 Toeboards

ings shall be designed and constructed to withstand the design loads
atise 6.1 and type tested, as required, and set out in Clause 6.3.1, in

6.1.5 Verification and testing

The stipulated design requirements of this standard shall be verified by:

(a) Detailed engineering calculations of the proposed guardrailing design; or
(b) Certified testing applied to the proposed guardrailing; or

(c) Both (a) and (b) for proprietary systems (i.e. designed for sale to third parties) using
the testing regime and frequency as required by this clause.

3 AS 1657[1]- 13/07/2012 10:42:46
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Where testing is used it shall be in accordance with the testing procedure described in
Appendix B and also C, where applicable.

When tested in accordance with Appendix B, the connections between the guardrail posts
and the supporting structure shall withstand the loads given in Clause 6.1.

6.2 SPECIFIC REQUIREMENTS
6.2.1 Guardrailing
6.2.1.1 General

Any part of a guardrailing that could come into contact with the user
edges or other attributes that could cause injury to the user. Where
provide assistance for the user’s mobility or stability, a handrai
Where the guardrail is used as a handrail it shall meet the require \
there shall be a minimum hand clearance of 50 mm between the handrail and any adjac
structure.

nt

The height of a guardrail measured vertically above the‘floor ot less‘than 900 mm.

The preferred minimum height is 1000 mm.

NOTE: Requirements for handrails are given in Clause 6.2.2x

6.2.1.2 Post and rail construction

Where guardrails are of post and rail cons on, the following requirements apply:

(a) they shall consist of a top rail—

(i)  supported by posts at interyals a
requirements; and

essary to meet the“specified loading

3 AS 1657[1]- 13/07/2012 10:42:46
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Handrail

Guardrail

ffffff L

450 mm max.

560 mm 450 mm max.
where no Toeboard &
toeboard *

L 10ngn)irzn.m 4{10 max.
22 2

DIMENSIONS IN MILLIMETRES

FIGURE 6.1 GUARDRAIL—KEY
6.2.1.3 Welded mesh construction

(a) They shall be supported by
requirements.

(b)

Where circular metal handrails are provided, they shall be not less than 30 mm and not
greater than 65 mm external diameter.

NOTE: Other sections such as square, rectangular or angle may be used, providing that loading
requirements are met.

3 AS 1657[1]- 13/07/2012 10:42:46
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6.2.2.3 Rectangular handrails

Where square or rectangular handrails are provided, the sum of height and width shall be
within the range 60 mm to 100 mm.

NOTE: Other sections may be used, using the above dimensions as a guide.

6.2.2.4 Height

The height of a handrail measured vertically above the floor or stair tread shall be
than 1000 mm or greater than 1100 mm.

6.2.2.5 Hand clearance

There shall be a hand clearance between the edge of the handrail and a
of not less than 50 mm, as shown in Figure 6.2.

The handrail shall be supported to permit unrestricted moveme
the upper surface.

6.2.3 Toeboards

floor shall not exceed 10 mm, and the top of the toe-board shall be not less than 100 mm

above the floor.

3 AS 1657[1]- 13/07/2012 10:42:46
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50 min. clearance

25

30 min.

DRAFT ONLY

50 min. clearance

65 max.

240° area to be
clear for hand
movement

(a) Circular handrails

Mounting bracket

ectangular handrail

DIMENSIONS IN MILLIMETRES

IGURE 6.2 DIMENSIONS OF HANDRAILS

3 AS 1657[1]- 13/07/2012 10:42:46
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SECTION 7 ACCESS BETWEEN LEVELS

7.1 DESIGN LOADS
7.1.1 Stairways

Stairways and integral landings shall be designed for the dead load of the stairway structure

Treads shall be designed for a distributed loading of at least 2.
tread width or a concentrated loading of not less tha

In all cases the design actions for stairways shall bé deterfnined using load factors and
combinations of actions according to AS/NZS 1170.0.

Verification and testing shall comply with Clause 5.6.5.
7.1.2 Fixed ladders
7.1.2.1 Twin stile ladders (step type oy rung type)

A step-iron and its fixings shall be designed to withstand the specified loading and
deflection requirements in EN 13101.

7.1.2.4 Design Actions for Fixed Ladders

In all cases the design actions for twin stile and single stile ladders shall be determined
using appropriate load factors and combinations of actions according to AS/NZS 1170.0.
Individual-rung ladders (step-irons) shall comply with EN 13101 and Clause 7.7 of this
Standard.
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50 mm ‘ T~ ———

FIGURE 7.1 FORCE APPLICATION POINT FOR SINGLE STILE LADDER

7.2 STAIRWAYS
7.2.1 Width and angle of slope

Stairways shall be not less than 600 mm wide, measured™t ¢inside edges of the
stiles. The clear space between handrails and midrails shall b ess than 550 mm. The

7.2.2 Flights

The number of risers in a flight shall be not less greater than 18. Where
there is more than one flight;-adjacent flights shall be connected’by a landing complying
with Clause 7.2.4.

A means of preve
includes—

an 36 risers shall be provided this

(a) a barrigr; or

(b) alanding

some cases it may be necessary to modify the landing at the base of the stairway to
achieve uniformity in the rises.

A rise (R) shall be not less than 130 mm and not greater than 225 mm.

The going (G) shall not be less than 215 mm or greater than 355 mm and shall be not
greater than the actual tread depth plus a maximum gap of 30 mm between the rear edge of
one tread and the nosing of the tread above.
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The combination of twice the rise plus the going (2R + G) shall be not less than 540 mm,
and not greater than 700 mm (i.e. 540 <R + G < 700).

7.2.3.3 Headroom
For headroom requirements, see Clause 3.1.5.

7.2.3.4 Nosing

The nosing shall be such that the edge of the tread is clearly visible against the backgro
especially where the stairs could be used in a variety of lighting conditions.

7.2.4 Landings

Any landing at a point of access to the stairway, and any intermediate ding in“the
stairway, shall be designed and constructed in accordance with the requirements o
4.2 and 4.3 and the following:

(a)  The length of the landing shall be not less than 600 mmy

(b) The width of the landing shall be not less than the width of'the staipway.

(c¢) The landing shall have minimum headroom of 2000 mm>

(d) Every access landing shall provide standing space af at least 600, mm clear of cross-
traffic or door swing.
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Tread nosing

line /\
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e 7 v
Landing floor
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LEGEND:
A = Angle of stair: angle between the tread nosing

and the horizontal.
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elements
HR = Headro
L =

any |nt
Overlap

IGURE 7.2 STAIRWAY TERMINOLOGY

Guardrailing shall comply with the requirements of Clauses 6.1.1 and 6.2.1. The
requirement for a toeboard (as described in Clause 6.1.3) shall apply only to the sides of
stairway landings.

7.2.6 Handrails

Every stairway shall be provided with at least one handrail that is continuous between stair
flight landings and have no obstruction on or above them that will tend to break a handhold.

3 AS 1657[1]- 13/07/2012 10:42:46



Licensed to Mr Carl Sachs on 20 July 2012. Personal use licence only. Storage, distribution or use on network prohibited.

DRAFT ONLY 30 DRAFT ONLY

Where the width of the stairway exceeds 1000 mm, a handrail shall be provided on each

side.

On adjacent flights of stairs, where the gap between handrails is 100 mm or greater, a
continuous rail shall be provided to close the gap between handrails and midrails (see
Figure 7.4). Where the gap between the handrails is less than 120 mm, a continuous
handrail or vertical closure bends shall be used.

()
(b)
©)
(d)

PUBLIC COMMENT NOTE — Ladder issues

The drafting committee has had difficulty dealing with the issue of falls protection on all
types of ladders — this issue having a large effect on 4 distinct areas:

cages providing a passive control (ie.
harness based systems where the outco

The selection of ladder type
The slope of the ladder
The spacing of landing platforms, and

The type of fall protection (cage or harness based) provided; when required.

ge (refer to Section 7.4.6), or other type of enclosure to prevent a
the ladder.

The sid€ screen shall be constructed and mounted to provide a minimum 50 mm clear space
from the ladder handrail to any part of the screen, except where it is fixed to the ladder.

The side screen, measured from its outermost corner shall start at a maximum height of
1100mm above the lower landing and extend to a minimum of 1000 mm above the top
landing

The depth of the side screen, measured perpendicular from the ladder stile, shall be a
minimum of 750mm for a ladder slope of 70 degrees to 900 mm for a ladder slope of 60
degrees.
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4 The side screen shall contain members or infill such that a 200 mm diameter sphere cannot
pass through.

5 The side screen, together with members and connections that provide structural support, shall
be designed to sustain an imposed action of 600 N, applied through a 100 mm x 100 mm rigid
pad, and acting at any point and in any direction on the side screen.

6 Provision should be made to ensure persons descend a step-type ladder while facing the
ladder, e.g. by means of durable warning signs.

7 Side screens may be fitted to one side only or to both sides of the step ladder, as required
7.3.3 Treads

7.3.3.1 Dimensions of treads

and within a tolerance of £5 mm.

7.3.3.2 Spacing of treads

integral with, the landing.
7.3.4 Handrails

Clearances between the ladder and all permanent objects that are not part of the ladder
installation shall be at least the following:

(a) From the nosing of the tread, 150 mm (see Figure 7.5).

(b) In front, from the nosing of the tread measured at 90° to the slope of the ladder,
900 mm when the ladder is inclined at 70° to the horizontal, increasing proportionally
to 1000 mm when the ladder is inclined at 60° to the horizontal.
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900 min
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FIGURE 7.3 CLEARANCE FOR STEP TYPE LADDERS
7.3.6 Distance between landings

The vertical distance between landings shall not exceed 6 m. Where the vertical height of
the installation exceeds 6 m, and the installation consists of more than one ladder,
successive ladders shall—

(a) change direction by 180 degrees at each landing; or
(b) be staggered at each landing level,
The minimum length of the associated landing shall be not less than 900 mm horizontally

from the front of the ladder.
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Where staggering or a change of direction of 180 degrees is not possible, other means, e.g.
a barrier, a landing not less than 1.5 m long or a harness based fall protection complying
with AS/NZS 1891, shall be provided to prevent a person falling more than 6m

NOTES:
1  The purpose of the landing is to limit the distance that a person would fall.

2 The vertical distance between landings in multiple-flight ladders should be equal.

7.4 TWIN-STILE RUNG-TYPE LADDERS
7.4.1 Angle of slope

The angle of slope of twin-stile rung-type ladders shall be in accordance
7.4.2 Stile width
The clear width between stiles shall be not less than 375 mm and not gréater than 525
7.4.3 Rungs
7.4.3.1 General

The surface of rungs shall be slip resistant, e.g. corrug e rled, dimpled, or
coated with a slip-resistant material.

Rungs shall be not less than 20 mm diameter.

Where the ladder is of steel constructia
galvanized or treated with an effective
location.

The drafting committee of AS 1657 is seeking a public comment regarding the possibility
of allowance of some limited variation in ladder rung or tread spacing’s at ladder
extremities and, in addition, allowance of a small degree of cross-slope at the base of a rung
type or step type ladder.

The issue has come about due to the industry’s increasing use of modular ladders in lieu of
made to measure ladders. While not wishing to compromise site safety, the committee has
considered the possibility of variations in a limited capacity, to assist manufacturers and
installers.
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These variations would apply to all rung ladders, including short rung ladders, and to step
type ladders. While still preferring accuracy in installation dimensions, the proposed
variations would be as follows.

7.4.3.3 Top rung/tread spacing

The top rung/tread to top landing (measured from the top face of the rung or tread)
allowable variation, would be ‘x’ (the rung spacing with a manufacturing tol
plus/minus 2 mm) plus 0% (zero) and minus up to 20%.

7.4.3.4 Bottom rung/tread spacing

and minus 10%, measured from the top of the rung to the bottom la
should be measured at the ladder centreline where the landing hé
cross direction — see below).

7.4.3.5 Allowable cross slope at base of ladder
7.4.3.5.1 General

from the front of any tread, measured
maintained for toe clearance.

NOTES:

1 The wvariation allowances in this Cla

2
bottom landing
necessary to

In front, from the nosing of the rung measured at 90° to the ladder, 750 mm when the
ladder is vertical or inclined at not less than 70° to the horizontal.

(c) At the sides 350 mm from the centre-line of the ladder, except as provided in Item (d)
below. From a line drawn from the stile at an angle of not less than 135° to the front
of the rung. Refer to Figure 7.6.

(d) The hand clearance for stiles shall be not less than 50 mm.
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Where a ladder is provided with a cage, the minimum clearance dimensions specified in
Items (b) and (c) above shall be modified in accordance with the requirements of Clause
7.4.6.

7.4.6 Distance between landings

The vertical distance between landings shall not exceed 6 m. Where the vertical height of
the installation exceeds 6 m, and the installation shall consist of more than one
successive ladders shall—

(a) change direction by 180 degrees at each landing; or
(b) be staggered at each landing level,

from the front of the ladder.

Where ladders are staggered, they shall be spaced with a mini
dimension of 700 mm.

NOTE: The vertical distance between landings in multiple-flight ladders should be equal.

450 450

DIMENSIONS IN MILLIMETRES

7.4 MINIMUM CLEARANCES FOR RUNG-TYPE LADDERS
7.4.7 Ladder cage

Dimensions shall be as set out in Figure 7.8.

A ladder cage complying with this clause shall be provided where;

(a) a person could fall more than 6m from a rung type ladder, irrespective of landings;
and

(b) there is no separate provision made for fall protection complying with AS/NZS 1891
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NOTE: The calculation of potential fall from the ladder should take account of not only a
vertical fall but additionally, the potential for a continuing fall past a lower landing.

Where a ladder cage is provided, it shall comply with the following (see also Figures 7.7
and 7.8):

(i)  The inside of the cage shall be free from projections.

(ii)) The ladder cage shall be constructed so that any opening does not permit 3
sphere to pass through it.

(iii) The cage shall extend not less than 1000 mm or to the height of
provided) above the top of the platform landing.

(iv) The bottom of the cage shall terminate not less than 2 m or morg than 272

(v)  Where the bottom of the ladder terminates at a platform fi

(vi) The rear half of the cage shall be approximate icircular. The sectional
dimensions of the cage shall provide an internal width and a clearance of
750 mm between the back of the ca & measured at 90° to

(vii) Cage hoops shall be constructed o :
an equivalent component having : paced “at not more than

(A)
(B)

(D)

PU Now
he following figure shows an altérnative method of mounting of cage elements and ladder

Additionally, the proposal shows welded connections only. Comment is sought on the

possibility of bolted or welded connections.
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525 max
375 min.

Top rib connection
weld to outside
face of stile

\

Bottom and
intermediate hoop
connection-weld
to underside of
rung and inside

face of stile 750

A~

at bar wel
tos of stile.
Position relative to
u

Ladder stile (typ.) \‘
7

Ladder cage hoop
welded to side of
stile. Position relative
to rung not critical.

(c) Ladder cage attachment

DIMENSIONS IN MILLIMETRES

FIGURE 7.5 CLEARANCES AND MOUNTING DETAILS FOR LADDER CAGES
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For details of cage
hoops and verticals

see Clause 7.4.6 1000 min.

,,,,,,,,,,,,,,,,,,,,

is the length of'the extended stile and the imposed action is a force of 600N acting outwards
at 900 to the'slope of the ladder and positioned at the top of the extended stile.

NOTE: Care should be taken to ensure the extended stile has adequate lateral stability

The top rung shall be level with, or one full rise below, the landing. (For stile clearance, see
Clause 7.4.4.).

Except at points where the cage is attached, hand clearances around the stiles shall be
maintained at 50 mm.
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NOTE: The landing may extend to the top rung, or there may be a gap of not greater than 100 mm
between the top rung and the landing.

7.4.8.2 Side access ladders

Where it is necessary for a person to step sideways from a ladder, the ladder stiles and
rungs shall extend at least 1000 mm above the top landing.

The horizontal distance from the ladder stile to the landing shall be 175 mm to 300

] (S
Guard
railing
—]
175 mm to
300 mm |

FRONT VIEW

Ladder landings shall be level and extend forward to at least the projected line of the rear of
the stile.

The foot of the ladder shall rest on, or terminate above, the landing.

The width of any landing shall be at least 600 mm. (See Clause 7.2.4 and 7.4.5 for
dimensions of landings.)

Every access landing shall provide standing space at least 600 mm clear of cross traffic or
door swing, or any other structure. Ladder landings shall have minimum headroom of 2000
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m. Where the ladder joins a landing, the landing shall extend out to the point where the top
rung lies (see Figure 7.10).

7.4.9 Handrails

Handrails, projecting out towards the user, shall not be used on twin-stile rung-type ladders.

NOTE: This requirement is to discourage users from moving their centre of gravity further away
from the rungs by gripping the handrails.

500 mm to 675 mm

-]

SIDE VIEW

OR STEP-THROUGH LADDERS
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0 to 50 No gap or 50 to 100

Hand clearance
to stile 60 min.

Hand clearance
to stile 60 min.

—50 max. —50 max.
AN
/\ /N
Rung Rung
spacing spacing
200 min.

(a) Top rung below landing

Rung
spacing

Central stiles“shall not exceed 80 mm in width on the front face.

Other crogs-sections providing adequate strength may be used, taking into account that stile
is generallyw dsed to support rungs and act as the runner for a harness based fall arrest
system and as such, needs to be rated for fall arrest fall loads.

7.5.3 Rungs
7.5.3.1 General

O

Rungs for single-stile ladders shall comply with the requirements of Clause 7.1.2.3. The
following requirements and recommendations also apply:
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(a) Rungs shall be not less than 20 mm outside diameter.

NOTES:
1 Cross sections other than circular are permitted and slip-resistant surfaces are
recommended.

2 Rungs should provide a comfortable surface upon which to stand

(b) Rungs shall be securely fastened to the stile (e.g. by welding or swaging). Ip

make contact with the stiles.

(¢) The point of attachment of the rung to the stile shall be smoo
projections likely to cause injury to the hands or legs.

(d) Rungs shall be of the same level on both sides of the stile an
ends for at least 25 mm (see Figure 7.11). The clear width betw
of the rungs shall be at least 375 mm but not greater thap’550

¢ upturned at the
the upturned ends

7.5.3.2 Rung spacing
Rungs shall be spaced as follows:

(a) For ladders having a length of greater than 1.5 m,
300 mm.

mm but not greater than

st 200 mm but not

(b) For ladders having a length of equal-to or less than 1.
greater than 300 mm.

i egardingWosed
in style\ladders. Public

rules to single stile

At the sides, at least 450 mm from the centre-line of the ladder, except as provided in

Item (d) below. From a line drawn from the end of the rung at an angle of not less
than 135° to the front of the rung, as shown in Figure 7.6.

(d) The hand clearance for stiles shall be not less than 50 mm.

NOTE: The vertical distance between landings or rest platforms in a single-stile rung-type
ladder installation should not exceed 6 m.
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200 min.

—Top rungs to
be level with
landing

\200 min. to 300 max.

for ladder having a
vertical height less
than 1500 mm.

250 min. to 300 max.
for ladder having a
vertical height of
1500 mm or greater

Vertical
between
6000

T

&

Landing
ﬂ

FIGURE 7.10 PRINCIPAL DIMENSIONS OF SINGLE STILE LADDERS
7.5.5 Extension above landings

Where it is necessary for a person to step off the ladder onto a landing, the ladder shall
extend at least 1500 mm above the landing level and provision shall be made to ensure the
harness based fall protection remains connected while the user moves onto the landing, and
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if necessary, connects to another anchor point before disconnection from the ladder fall
protection system.

7.5.5.1 Side access

A rung shall be located level with the landing and the harness based fall protection system
shall be configured to allow the user to move to the landing and where required, transfer
safely to another anchor system before disconnection from the fall protection system on the
ladder. The horizontal distance from the centreline of the ladder to the landing edge shall’be
max 450 minus 50 mm.

Where guardrails are fitted to the landing platform, toe boards should not extend\across

ladder openings.

7.5.5.2 Access through horizontal openings

this Clause and with the general requirements and test
which applies to step-irons manufactured from cast iron, steel or
ict occurs, the requirements of this Clause 7.6 shall prevail.

7.6.2 Anglé of Slope

The angle of slope shall be not less than 80° to the horizontal, as shown in Figure 2.1. In no
case shall the ladder overhang the person climbing the ladder.

7.6.3 Rungs
7.6.3.1 General

The rungs for step-iron type ladders shall comply with the following requirements:
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(a) The rungs shall be of size and cross-sectional shape, to comply with the performance
criteria in EN 13101 and this Standard.

(b) The rungs shall be manufactured from cast iron, steel, aluminium or other material to
the requirements of EN 13101.

(¢) The rungs shall be provided with suitable corrosion protection to the requirements of
EN 13101.

(d) Corrosion protection shall ensure the performance requirements for the
satisfied for the design life of the structure in which they are embedded:
NOTES:

1 Where step-irons are to be used in highly corrosive environmen
protection measures may be required.

g are

, additional corrosion

2 Highly corrosive environments include sewers, industrial effluent syStems, marine\or salt

spray environments and chemical plants.

3 Alternative design methods and materials may be used
the result satisfies the requirements in Clause 7.6.3

, provided it can be demonstrated

ladders.
7.6.3.2 Rung spacing
Rungs shall be spaced as follows:

(a) For ladders having a length off(greater than
250 mm, or greater than 350 mm.

(b) For ladders having a length of less t all be evenly spaced
but not greater than 300 mm apart.

The rungs shall comply with the testing and deflection requirements of EN 13101:2002.

7.6.3.4 Fastenings
Every rung shall be permanently fixed to the adjoining structure or equipment.

Rungs shall be fixed so as to be coplanar where possible (see Figure 7.16). The use of
cranked rungs on circular or curved walls is permitted.
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7.6.3.5 Testing

The rungs for step-iron type ladders shall comply with the initial type testing and factory
production control requirements of EN 13101, with the following modification:

The size of a production lot in Table 4 of EN 13101 shall be < 5000 specimens with no
limit on the maximum number of production days.

7.6.4 Distance between landings

Where the vertical height of the installation exceeds 6 m, and the installatig
more than one ladder, successive ladders shall—

(a) change direction at each landing; or
(b) be staggered at each landing level.

The minimum length of the associated landings shall be not less than 900 mm from

front of the ladder (ie. measured at 90° from the rung).

Where staggering or change of direction is not possible, dther suitable , €.g. a barrier

The vertical distance between landings in multiple-flight
equal.

()

Where a person could fall more than 3.5 m from a step-iron ladder, provision shall be made
for the use of a fall protection device complying with AS/NZS 1891 where other required
fall protection measures (e.g. ladder cages) cannot be fitted.
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FIGURE 7.11 INDIVIDUAL RUNG LADDER—CLEARANCE DIMENSIONS
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INDIVIDUAL RUNG LADDER—EXAMPLE FOR CIRCULAR TREAD
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FIGURE 7.13 INDIVIDUAL RUNG LA —EXAMPLE TREAD
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SECTION 8 ROOF ACCESS

8.1 PROVISION OF ACCESS

This Section shall apply where permanent access to the roof is required for the purposes of
routine equipment or building maintenance activities.

NOTE: This is not intended to preclude the use of powered access equipment as 3
means of access, particularly to building edges (e.g. gutter cleaning).

Where access to fragile, brittle or otherwise untrafficable roofs is reguired, continuous
walkways, platforms and guardrails shall be provided.
8.2 ACCESS TO A ROOF

8.2.1 Internal access

Where it is not

The preferred means of access is an internal access door,

asible to provide
an access door, an access hatch shall be provided. Such e
(a)  Guardrail protection on three sides, and

(b) extension of the stiles or roof-mounted handgrips to assist the user climbing through
the hatch (refer to Clause 7.4.7.3).

8.2.2 Access from roof edge

additional guardrailing complying with Section 6 shall
person, tools or equipment from sliding below the mid-
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APPENDIX A
‘DEEMED TO COMPLY’ COMPONENT DIMENSIONS AND SPACINGS FOR
GUARDRAILING
(Informative)
This Appendix provides ‘deemed to comply’ dimensions that may be hiere

guardrailing is not specifically designed and tested in accordance with Clause 6

Welding should comply with AS 1554.1-2011 Clause 1.6(b).

RECOMMENDED MINIMUM DIMENSIONS F

TABLE Al

TYPICAL STEEL COMPONE

Steel dimensions and sha

Component
mm
Posts 65 X 65 x 5 angle
Top rail 50 x 50 x 5 angle

Intermediate rails (parallel to
handrail, or vertical)

40 x40 angle

26.9%3.2 wt

Toeboards

100 xv6.flat

RECOMMENDE IMUM DIMENSIONS

TA LE\A?

PERTIES FOR

YPICALALUMININUM COMPONENTS

Component Fixing/s/ /D}\miniu\rn shape and dimen}'\ons Alloy and temper range
Posts M0 nut 60 mm OD tube mm wall thickness 6005A-T5, 6005A-T61, 6061-T6, 6106-
nd bolt T6, 6082-T5, 6082-T6, 6251-T5, 6351-T6
M&\aut 60 mm OD tube x 3 mm wall thickness As above, also 6063-T6
and bo
nut Scaffold tube (48.5 mm OD tube X 4.5 mm wall 6061-T6
and bolt thickness)
6 nut 57 mm X 57 x 2 mm wall thickness square 6005A-T5, 6005A-T61, 6061-T6, 6063-
and bolt posts T6, 6106-T6, 6082-T5, 6082-T6, 6351-
TS5, 6351-T6
M6 nu 0 mm x 60 mm X 3 mm wall thickness square As above, also 6060-T5, 6063-T5
and bol posts
Top rai Scaffold tube (50 mm OD tube X 3 mm wall 6005A-T5, 6005-T61, 6060-T5, 6061-T6,

intermediate rails

M8 nt
and bolt

thickness)

6063-T5, 6063-T6, 6106-T6, 6082-T5,
6082-T6, 6351-T5, 6351-T6

Alternative
intermediate rails

M8Mnut
d bolt

38 mm OD tube x 2 mm wall thickness

6005A-T61, 6061-T6, 6082-T5, 6082-T6,
6351-T5, 6351-T6

Toe-boards with
additional fixing
at mid-span

M6 nut
and bolt

110 mm wide X 5 mm thick bar

6005A-TS, 6005A-T61, 6060-T5, 6061-
T6, 6063-T5, 6063-T6, 6106-T6, 6082-
TS, 6082-T6, 6351-T5, 6351-T6

NOTE: Alternative alloys in the 6000 series may be used, provided that the minimum mechanical properties
are equivalent or better than those of the alloys listed above.
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TABLE A3

ALUMINIUM ALLOY CLASSES RELEVANT TO TABLE A2

Class

Alloys

1

6060-T5, 6063-T5, 6063-T6

2

6061-T6, 6005A-TS, 6005A-T61, 6351-T5, 6351-T6, 6082-T5, 6082-T6

7
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APPENDIX B
TESTING OF GUARDRAILING COMPRISING RAILS AND POSTS

(Normative)

B1 INTRODUCTION
This Appendix sets out a method of assessing the strength and rigidity of—
(a) top rails comprising guardrails or handrails;
(b) intermediate rails;

(c) posts; and

(d) mountings of the railing system.

NOTE: Where an intermediate rail is of the same materjdl and di
not require separate testing.

B2 PRINCIPLE

A double-span section of the railing system, consisting of three posts,\rails etc., is mounted
on a rigid base that simulates the intended application (see Figure Al)>Non-simultaneous
horizontal and vertical forces are appli e~post and top rails and any resulting
deflections are measured.

B3 APPARATUS

The following apparatus is required:

(a)

QO

A rigid foundati

to which the railing\system can be attached. The rigid foundation

0

The framework te” support the displacement measuring devices shall be rigidly fixed and
independent ofthe test sample.

B4.2 Test forces
The test forces shall be as described in Clause 6.1.1 of this Standard.
B4.3 Deflection

Displacement readings shall be taken on the test sample at nominated framing member
locations that represent actual structural movement. As a minimum, these shall be at the top
of posts and mid-span of the top rail.
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B4.4 Preload

An initial force equivalent to 50% of either the point load or the UDL shall be applied to
the test sample for 1 min. This shall be taken as the settling-in or taking-up period.

B4.5 Test 1: Horizontal point load at top of post—Deflection

The procedure shall be as follows:

(a)  Pre-load the test sample as described in Paragraph A4.4.
(b) Remove the pre-load force and set the deflection measuring devices to zéro.

(¢) Smoothly increase the force acting on the top of the post
serviceability test force specified in Clause 6.1.1 is reached. H«
1 min.

(d) Record the deflection at the top of the post.

(e) Remove the test force and, after 2 min, record the pern

(a) Preload the test sample as described in Paragraph A4:4.
(b)
()

1 min.

(d)
(e)

Smoothly increase the force acting on the side of the top guardrail until the desired
serviceability test force specified in Clause 6.1.1 is reached. Hold the test force for
1 min.

(d) Record the deflection at the top of the post and at the mid-span of the guardrail.

(e) Remove the test force and, after 2 min, record the permanent deflection readings.
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B4.9 Test 5: Horizontal point load at top of post—Ultimate
The procedure shall be as follows:
(a)  Preload the test sample as described in Paragraph A4.4.

(b) Remove the pre-load force and set the deflection measuring devices to zero.

(¢) Smoothly increase the force acting on the top of the post until the desired
test force equal to 2 x the serviceability force is reached. Hold the test force
1 min.

(d) Remove the test force and, after 2 min, record the permanent deflection readings.
B4.10 Test 6: Horizontal UDL on top rail or intermediate rail—UKimate
The procedure shall be as follows:
(a) Preload the test sample as described in Paragraph A4.4.
(b) Remove the pre-load force and set the deflection measuring devices to zero.

(¢) Smoothly increase the force acting on the side of the f

for 1 min.

(d) Remove the test force and, after 2 min, record the permanent detlection readings.

B5 PASS/FAIL CRITERIA
B5.1 Tests 1 to 4

The deflection of the post shall not exceed oad and the

to within 1S/50 of its original position.

ail or post shall return

The deflection of the top-tail or 'termedlate ra11 or postshall not exceed LS/10 under load
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APPENDIX C
TESTING OF INFILL

(Normative)

C1 SCOPE

internal and external locations

C2 PRINCIPLE

A section of the guardrailing system that supports the infill to"be tested is erected on a fi

base as to simulate the conditions of support in the final installation. Horizontal forces a
applicable are applied to the guardrailing components to be tested and\any resulting
deflections are measured.

O

C3 ACCEPTANCE CRITERIA
The following shall apply:

(a)

(b)

0.2 exceeds 1 kPa there shall be no
o the guardrailing system.

C5.1 Internal locations

Erect at least one bay of the guardrailing system on a firm foundation. Infill is attached to
the guardrailing system for the test. The centre of one infill is tested.

Apply to the centre of the infill over a maximum area of 300 mm x 300 mm a preload of
100 N horizontally outwards from the direction of the platform. The preload shall be
applied for a period of not less than 60 s.
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Remove the preload and take and record the distance from the centre of the infill to the
datum point.

Apply to the centre of the infill over a maximum area of 300 mm x 300 mm the design load
of 500 N. The design load shall be applied for a period of not less than 60 s.

With the design load applied measure the horizontal distance from the centre of infill to the
datum point.

deformation that would render the infill and supporting compone
unserviceable.

C5.2 External locations

for a period of not less than 60 s.

Remove the preload and take and record the distance of the infill to the
datum point.

unserviceable.

C6 REPORT
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APPENDIX D
TEST OF STAIR ASSEMBLY

(Normative)

D1 SCOPE

This Appendix sets out a method for verifying the load-carrying capac
assembly.

D2 PRINCIPLE

The prefabricated stair unit is supported in such a manner as to”simulate the conditio
support in the assembled scaffold. Test forces are applied, deflections are measured and
stair unit is inspected for failure.

D3 APPARATUS
The following apparatus is required:

(a) Weights or device for applying the specified test force to
(b) Timer.

the staix components.

(c) Deflection-measuring device.

D4 PROCEDURE
D4.1 Settling load test

The procedure is as follows:

00 mm x 100 mm at the centre of the leading edge of the same tread in step (a)
above. Leave the load in place for 5 mins.

(d) Remove the test load, measure and record any permanent deflection. Inspect the
component for signs of weld cracking or other signs of failure.

(e) For a different tread to that loaded in step (a) above apply gradually over a period of
not less than 15 s a single service load of 1.5 kN on an area 100 mm x 100 mm at the
centre of nosing of the tread or landing. Leave the test load in place for 5 mins.
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()

(2)

(h)

(1)

D4.3 For treads and landings of width > 1.36 m

The procedure shall be as follows:

()

(b)

()

The report shall in

()
(b)
()
(d)
(e)
()

Remove the test load, measure and record the midspan deflection any permanent
deflection.

For the same tread to that loaded in C4.1 (e) above apply gradually over a period of
not less than 15 s a single ultimate load of 3.0 kN on an area 100 mm x 100 mm at the
nosing of the tread or landing. Leave the test load in place for 5 mins.

Remove the test load, measure and record any permanent deflection. Insp
component for signs of weld cracking or other signs of failure.

If the landing is constructed in the same manner as the treads no tests, 0
are required.

Apply gradually over a period of not less than 15 s a sérvice line load of 2.2 kN
along the centre of the tread or landing. Leave the load in pla

Measure and record the midspan deflection of the’centre/of the nosing and the centre
of the landing under the load.

For the same tread to that loaded in C4.2 (a) above.apply gradually over a period of
not less than 15 s an ultimate load of 4.4 kN/m placeda e/centre of the tread or
landing. Leave the test load in place

clude the following information:

Identification of stair type.

The test loads applied, their location and the length of time they were applied.
Details of any failure, permanent deformation or deflection.

Whether the stair passed or failed the test.

Detailed description, drawing or photograph of the force-transmitting device used;

Name and location of testing facility;

3 AS 1657[1]- 13/07/2012 10:42:46



Licensed to Mr Carl Sachs on 20 July 2012. Personal use licence only. Storage, distribution or use on network prohibited.

DRAFT ONLY 60 DRAFT ONLY

(g) Date of test;

(h) Name, position and qualifications of the person responsible for the test;
(i)  Signature of the person responsible for the test, including the date of test;
(j) The outcome of the test; and whether the acceptance criteria were met;

(k) A reference to the test method (e.g. Appendix D4 of AS 1657).

Where more than one set of tests is included in one report, the report as a whole
be signed, not each set of tests.

7
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Reports of tests carried out on assemblies or components shall include the

APPENDIX E
TEST REPORTS

(Normative)

ollow}

information:

(a) Type of component tested;

(b) Manufacturer’s or supplier’s name of the system,;

(c) Detailed description, drawing or photograph of the compone
reported on;

(d) The test forces calculated in accordance with the test procedure

(e) Detailed description, drawing or photograph of the force-

(f)  Name and location of testing facility;

(g) Date of test;

(h) Name, position and qualifications of the person responsible for the test;

(i)  Signature of the person responsibl

(j)  The outcome of the test; and whether th

(k) A reference to the test method (e.g.

Where more than one set of tests is includ
be signed, not each set of te
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APPENDIX F
SELECTION OF STAIRWAYS, WALKWAYS AND FIXED LADDERS

(Informative)

F1 GENERAL

The overall considerations and other issues associated with the selection of a
access are summarised in Table F1 of this Appendix. The recommended minim
protection measures are summarised in Table F2.

F2 SELECTING A WALKWAY

A level walkway or access from ground level is preferred whete fregquent access is required.
Any control devices and other parts of equipment where frequent access is needed should
be easily reached from this level.

When considering the use of a walkway, the follo 11 be Considered as a

minimum:
(a) A level or sloping walkway can be the best solution where space

(b) A walkway facilitates easier movepnient oftools and equipment.

F3 SELECTING A STAIRWAY
A stairway may be the best solution where
(a) more than two rises are required; and

(b) there is insufficient space for.a walkway.

NOTE: When estimating the frequency of use, all the phases of the life of the equipment to
which access is necessary should be considered. Therefore a ladder is not appropriate if
frequent use during major maintenance tasks is foreseen.

(b) The user will not be carrying any large tools or other equipment by hand.
(c)  Only one user will be likely to be using the ladder at any one time.

(d) The ladder is not intended to be used to evacuate injured persons.
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(e) The structure does not allow stairs or other basic means of access to be readily used
(e.g. driver access to a tower crane).

(f)  The ladder is to be used predominantly for access to or from a location and not for the
carrying out of any works.

The safety issues discussed in Paragraphs B4.2 to B4.5 also need to be considered when
selecting a ladder.

F4.2 Step-type ladders

Step-type ladders should only be selected where stairs cannot be used be
limitations.

F4.3 Rung-type ladders (twin-stile ladders)

F4.4 Rung-type ladders (single stile ladders)

In addition to the considerations given in Table Al, the
with single stile ladders:

()
(b)
()
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TABLE F1
SELECTION OF MEANS OF FIXED AC%

Angle Type of access Considerations /({ther i/ws)ues Application
0° to 3° Level walkway (Section 5) Frequent access required Slip resistance of wvalking surface
Suitable for use when light loads or important Access between service platforms
tools need to be carried Preferable tq a stair with 2 or 3/5teps Plant or maintenance access
3°t020° [Sloping walkway (Section 5) Suitable for use where there is a small |Guardrailing CMing ith Section 6 [Warehouse loading area access
Preferred range is 3° to 10° vertical distance and incorporating handrails may be Access across unsafe areas
Good for emergency evacuations required Access across inclined roof areas
Suitable for two way traffic dat18 m
. . . 12°
Less physical effort requifed than stairs or
or ladders .
Width of w ted to suit
Transverse walkways to have a level
. expected use
walking surface \&p>
20° to 45° |[Stairways (straight flights) (Section 7) [Frequent access required Roof access

Preferred range is 30° to 38°

Suitable for two/way traffic

Less physical effort ired than
ladders /‘eq“\

um height of single flight is
mm (18 risers at 215 mm)

Width and angle of stair to be selected
to suit expected use

Access to and between service
platforms

General plant access
Access to service bays

Vehicle operator access

(continued)
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TABLE <F1 (continued)

Angle Type of access Considerations Other ’@{ues Application
60° to 70° [Step type ladder (Section 7) Periodic access Ensure that persofis u Me ladder c}& ant access
6 m maximum vertical distance between [0n1y do so when facing’the ladder hicle loadhaccess
landings Consider stricted access or to low level landings or
Use if there is no need to carry loads or [locked-off
large tools Step-over fof pipework or other
The structure precludes other preferred obstructions
methods of access
Rung-type ladder (twin stiles) Infrequent access Ladders exceeding 6 i in fall distance [Access to plant or structure where
Section 7) 6 m maximum vertical distanc require a cage or fall protection device |limited space precludes other forms of
Preferred range 70° to 75° landings Generally intended for single person access
There is a need to carry 14rge tools or Towers or masts
70° to 90° equipment Considerneed for restiicted aecess or  [Mobile plant
Not specifically intended fok evacuation {locked-off
purposes
Physically harder to use than other
types of}ecm\
Rung-type ladder (single-stile) Use only where other'means of access |Ladders exceeding 3.5 m in fall Telecommunications masts
(Section 7) cafinot be distance require some form of fall
85° to 90° Consi : protection device
i landings Must be restricted access or locked off
vertical slope only
Individual rung-type ladder (step-irons) \/ Ladders exceeding Access to plant or structure where space
(Section 7) only wher€ other means of ac€ess  [3.5 m in fall distance require a cage or [Precludes other forms of access
Preferred range 80° t090° fall protection device Stormwater and sewerage access pits
ar vertical distance between |Single person use only Electricity cable pits
80° to 90°

rovision required for safe access onto
d off the ladder

Must be restricted access or locked off

Corrosion protection required
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APPENDIX G
FALL PROTECTION OF LADDERS

(Informative)

G1 GENERAL

It is recognised that harness based fall arrest equipment has been used for‘many years in

either not available or not appropriate.

Step type ladders should be designed to have a slope as close to 6
the risk of a fall.

of AS/NZS 1891.
NOTES:
1

(a) design and configuration of the ladder installation,

(b) impact of site specific conditions and surrounding environment,
(c) expected frequency of ladder use,
(d) controls and restrictions applied to ladder access,

(e) the training and supervision of users at the particular location being considered.
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(f) required rescue systems and the associated regular training and specialised equipment

In general terms, a single fall protection system cannot be universally applied to all site
locations and the selection of appropriate fall protection on ladders should be based on the
site conditions and usage.

Table G1 sets out the key considerations for ladder cage and harness based fall protection
systems which would form part of a broader risk assessment to determine t ost
appropriate form of ladder fall protection

7
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TABLE G1

DRAFT ONLY

GENERAL CONSIDERATIONS FOR LADDER CAGE AND HARNESS BASED
FALL PROTECTION SYSTEMS FOR LADDERS

Item

Advantages

Disadvantages

Ladder cage

Passive protection— always present and
requires little or no supervision of users

Requires little user training — useful where
many persons may need to access ladder

Requires no special user equipment
Little on-going maintenance

No storage or maintenance of user
equipment required

Far more effective on sloping ladder than
vertical ladder

Makes ladder lock out relatively easy

gether with on-going
maintenance and regular training

May require lock out procedures to
prevent unauthorised use
Adds to surface area of ladder which

may cause additional wind loads to
support structure

ype fall arrestors to
AS/NZS 18 eries

of fall protectionwhen used

emains _effective\as the ladder becomes
more vertisal

Remains effe
increases

ive ds the climbing height

Fall should be arrested within a short
distange

Less physical structure to impede access
and’rescue

ess wind load on the supporting structure

Requires users to have regular training
and be supervised to ensure correct use

Requires use of specialised equipment
by users (harness, fall device) and
storage of same

Requires on-going maintenance of
equipment on ladder and of user
hardware

Specific designs required to deal with
narrow ladders and at points of direction
change

High potential anchor loads need to be
supported by the ladder and the
structure via ladder mountings

Ladder lock out may be necessary and
can be potentially more difficult (than
cage) to achieve
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TABLE G2
RECOMMENDED MINIMUM FALL PROTECTI SUR
Angle Type of access Minimum Fall Protection for a Fall Distance of - Platfoyms and Other Requirements
0Omto3.5m >3.5mto 6 m >6 m ndings
Platforms and Landings — 4.5 m maximum | 6 m maximum Landings are alMired at regular
(Section 4) vertical distance | vertical distance intervals for walkways and stairways
between between landin
0° to 3° landings for for other ladders
Rung type
ladders at 75° to
90°
. R Level walkway (Section 5) — — — Not Required Slip resistance of walking surface
0°to3 important
Sloping walkway (Section 5) — — — Not Reguired Guardrailing complying with Section 6 and
3°to 12° Preferred range is 3° to 10° incorporating handrails may be required
Sloping walkway (Section 5) — — — Landings may be Guardrailing complying with Section 6 and
required at regular  |incorporating handrails may be required.
12° to 20° intervals for steep

(>12°) walkways

Slip / fall protection required at 18 m
centres when angle of slope is 12° or
greater (Refer to 5.3.2)

(continued)
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TABLE G2 (continued)

Angle Type of access Minimum Fall Protection for a Fall Distance of - Platfoﬁi;y/ ther Requirements
0Omto3.5m >3.5mto6m >6 m /Ah\g
Stairways (straight flights) B _ _ andingsare
(Section 7) ired at regular
20° to 45°  [Preferred range is 30° to 38°
more than 36 risers’shall be provided
(Refer to 7.2.2)
60° to 70° [Step type ladder (Section 7) |Three (3) points of | Three (3) points | Restricted acces Ensure that persons using the ladder can

contact when
climbing , and
Handrails fitted to
ladder

of contact when
climbing , and
Handrails fitted
to ladder

~

locked-off, and

ndings at not

sx\

only do so when facing the ladder.
Provide warning signs

Provide other controls as required based
on site hazards, ladder configuration and
frequency of use.

(continued)
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TABLE G2 (continued)

Angle Type of access Minimum Fall Protection for a Fall Distance of - Platfoﬁi;y/ ther Requirements
0Om to3.5m >3.5m to 6 m >6 m /Ah\g
70° to 75° [Rung-type ladder (twin Three (3) points of | Three (3) points | Restricted access or )«/ i Provide
stiles? co.nta{:t when of cogtact when locked-off, and Provide other.controls as required based
(Section 7) climbing climbing Landings at not on site hazards, configuration and
Preferred range 70° to 75° more than 6m frequency of use.
vertical distance,
and
Three (3) points of
contact when
A harness based
arre%s@
75°t0 90° [ Rung-type ladder (twin Three (3) points Restricted access i Provide warning signs

stiles)

(Section 7)

of contact when
climbing

or locked-off,

A harness based
fall arrest system

Landings at not
more than 4.5
vertical distafice,

A laddef cage, or A
ss based fall
arrest system

Provide change of
direction, or
stagger, or other
protection (e.g.
barrier or 1.5 m
landing length)

Provide other controls as required based
on site hazards, ladder configuration and
frequency of use.

(continued)
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TABLE G2 (continued)

Angle Type of access Minimum Fall Protection for a Fall Distance of - Platfoﬁi;y/ ther Requirements
0Omto3.5m >3.5mto6m >6 m /Ah\g
85°t0 90° [Rung-type ladder Restricted access | Restricted access | Restricted access or )«/ i Provide
(single-stile) or locked-off, and | or locked-off, locked-off, and Provide other.controls as required based
(Section 7) Three (3) points of | 3nd Landings at not on site hazards, configuration and
contact when Three (3) points | more than 6m frequency of use.
climbing of contact when | vertical distance,
climbing , and and
A harness based | Three (3) points of
fall arrest contact when
system.
80° to 90° |Individual Rung-type ladder |Restricted access | Restricted access Provisions required for safe access onto
(step-irons) (Section 7) or locked-off, and | or locked-off, and off the ladder
Preferred range 80° to 90° Three (3) points of Landings at not Provide warning signs
contact when more than. 6m ) Provide other controls as required based
climbing vertical distafice, Provide change of |4y site hazards, ladder configuration and
direction, or frequency of use.
stagger, or other
fall apfest system protection (e.g.
barrier or 1.5m
landing length)
NOTES:

1 Fall protection whilg’climbi
(a) Three (3) pointsaf contact
(b) Side screens (step ladders onl

(c¢) Ladder cage

a fixed ladder ma¥ take thg form of
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(d) Harness based fall arrest system

(e) Any combination of these (as appropriate to the site)

Other appropriate controls for safe access to fixed ladders (as determined by a risk assessment) may include:
(a) Using another form of access other than a ladder (e.g. MEWP or scaffolding)

(b) A first man up climbing process

(c) Warning signs

(d) A means of controlling access to the ladder such as a locked room or restricted area

(e) Gates, such as chain gates

(f) A locked cover over the bottom rungs

(g) A combination of these controls
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APPENDIX H
LABELLING AND DOCUMENTATION

(Informative)

PUBLIC COMMENT:

In the interests of ensuring traceability of product, the committee seeks commient on/the
possibility of making the following a requirement of AS 1657 rather than,as is currently the
case, this information being something that may be supplied.

H1 SCOPE OF SECTION

system).

H2 LABELLING OF INSTALLATION
The installation should bear a permanent label in a readily visible position that indicates—
ardrail or ladder;

(a) the name of the manufacturer of the/platform, walkway, staitway, g

(b) the name of its installer;
(c¢) the name of the certifier of the system (i
(d) the date of installation; and
Standard and its installation in

(e) a statement of the system’s compliance with this

Listing/of any unique component serial numbers

(c) Listing of any special provisions for use (e.g. Training, additional equipment, higher
than normal levels of supervision, rescue provisions etc.)

(d) Defined frequency of inspection and servicing required for all equipment

(e) Additional information as relevant (e.g. Load ratings where limitations apply,
provisions for fall arrest attachments and loadings).
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*** END OF DRAFT ***
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PREPARATION OF AUSTRALIAN STANDARDS

Australian Standards are prepared by a consensus process involving representatives
nominated by organizations drawn from all major interests associated with the subject.
Australian Standards may be derived from existing industry Standards, from established
international Standards and practices or may be developed within a Standards A
technical committee.

During the development process, Australian Standards are made available i draft‘form at
all sales offices and through affiliated overseas bodies in order that all j
with the application of a proposed Standard are given the opportunity to sub

the requirements to be included.

it views. on

The following interests are represented on the committeg orisible for this

Australian Standard:
Australian Aluminium Council
Australian Building Codes Board
Australian Chamber of Commerce and Industry
Australian Industry Group
Australian Rope Access Association
Department of Finance & Services\NS
Department of Industry, Tourism an

Department of Justice (Tasmania)
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Standards Australia

under continuous review
technology.

after publication\and are updated regdlarly to take account of changing

volvem
is resp le for ensuring that theAustralian viewpoint is considered in the
formulation of international Standards and that

International |

Standards Australiag

he latest international experience is incorporated in



