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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and are
intended for use in the oil and gas production
facilities, oil  refineries, chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can select
his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand
Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER :

Means the “Company” where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract documents.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.

CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.

EXECUTOR :

Executor is the party which carries out all or part of
construction and/or commissioning for the project.

INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.
SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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0. INTRODUCTION

This Standard prescribes the minimum
requirements for the construction, testing, care
and use of the industrial types of portable
aluminum and wood ladders in order to ensure
safety under normal conditions of usage.

Accidents caused by falls from ladders have a
high rate of frequency and many of them have
occurred from misuse especially overloading. In
clause 11, safe handling, storage, transport,
maintenance and inspections are briefly
discussed and it is emphasized that these guide
lines to be thoroughly observed when ladders
are handled.

For timber ladders risks associated for different
types of test to pass are too great, therefore, it is
strongly recommended that these tests which
will harm the structure of the ladder being left
and dealt with by the manufacturers.

This Standard does not apply to ladders for
special professional use such as fire brigade
ladders or mobile ladders which require
mechanical aids for erection.
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1. SCOPE

This Standard specifies the minimum
requirements for the materials, dimensions and
workmanship for aluminum and timber ladders.
It also prescribes rules for construction, testing
and care of ladders under normal conditions of
usage.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Agu 2002, as amendment No. 1 by circular No.
178.

Note 2:

This bilingual standard is a revised version of
the standard specification by the relevant
technical committee on November 2009, which
is issued as revision (1). Revision (0) of the
said standard specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated
and undated standards/codes are referred to.
These referenced documents shall, to the extent
specified herein, form a part of this standard.
For dated references, the edition cited applies.
The applicability of changes in dated references
that occur after the cited date shall be mutually
agreed upon by the Company and the Vendor.
For undated references, the latest edition of the
referenced  documents  (including  any
supplements and amendments) applies.

BSI (BRITISH STANDARDS INSTITUTION)

BS 1129 "Portable = Timber Ladders
Strips Trestles and Lightweight
Stagings"

BS 1203 "Specification for Synthetic
Resin Adhesives (Phenolic and
Aminoplastic) for Plywood"

BS EN 301 "Adhesives, Phenolic and Amino
Plastic, for Load-Bearing Timber
Structures:  Classification  and
Performance Requirements"
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BS 1210 "Specification  for  Wood
Screws"

BS 1449 "Specification for Carbon and
Carbon-Manganese Plate,
Sheet and Strip"

BS 1470 "Wrought Aluminum and
Aluminum Alloys for General
Engineering  Purposes-Plate,
Sheet and Strip"

BS 1471 "Wrought Aluminum and
Aluminum Alloys for General
Engineering Purposes-Drawn
Tube"

BS 1472 "Wrought  Aluminum and
Aluminum Alloys for General
Engineering Purposes-Forging
Stock and Forging"

BS 1474 "Wrought  Aluminum  and
Aluminum Alloys for General

Engineering Purposes-Bars,
Extruded Round Tubes and
Sections"

BS 1490 "Aluminum and Aluminum
Alloy Ingots and Castings"

BS 4300 "Specification Supplementary
Series) for Wrought Aluminum
and Aluminum Alloys for
General Engineering Purposes"

BS EN 1313 "Round and Sawn Timber-
Permitted Deviation and Sizes"

Part 1: Softwood Sawn Timber”

BS 6125 “Specification for Natural Fiber
Cords, Lines and Twines”

BS EN 1562 "Founding — Malleable Cast
Iron"

BS 754-7 “Aluminum and Aluminum
Alloys-Cold Drawn Rod/Bar
and Tube — Part 7: Seamless
Tubes, Tolerances on
Dimensions and Form”
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3. DEFINITIONS AND TERMINOLOGY

For the purpose of this Standard the following
definitions shall apply.

3.1 Extending Ladder

A leaning ladder consisting of two or three
sections constructed so that the height can be
varied, in increments of one rung spacing, by
sliding the sections relative to each other.

3.2 Folding Trestles

An arrangement of two frames hinged together,
each fitted with cross-bearers suitable for
supporting a working platform (see Appendix M
Fig. e).

3.3 Ladder Backed Steps

A standing step ladder in which the back is
fitted with cross-bearers suitable for supporting
a working platform. [See Appendix M (d)]

3.4 Leaning Ladder

A ladder supported in use by a separate
structure, e.g. a wall.

3.5 Lightweight Stagings

A working platform constructed of stiles, cross-
bearers and decking, to provide a flat working
surface.

3.6 Shelf Ladder

A single-section ladder fitted with treads which
are intended to be horizontal in use.

3.7 Single-Section Ladder

A leaning ladder constructed and used as a
single unit.

3.8 Spacing (of Rungs, Treads or Cross-
Bearers)

The distance, measured along the longitudinal
axis of the stiles, between the same relative
positions of the members.

3.9 Standing Step Ladder

A self supporting ladder consisting of a front
and back hinged together and capable of being
folded, the ascendable front being in the form of
a shelf ladder.
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3.10 Stiles

The side members to which the rungs, treads or
cross-bearers are fitted.

3.11 Swing Back Steps

A standing step ladder in which the top is in the
form of a tread and the back is merely a
supporting frame.

3.12 Wood Characteristics

Distinguishing features, the extent and number
of which determine the quality of a piece of
wood.

3.13 Wood Irregularities

Natural characteristics in or on the wood that
may lower its durability, strength, or utility.

3.13.1 Bark pocket

An opening between annual growth rings that
contains bark. Bark pockets appear as dark
streaks on radial surfaces and as rounded areas
on tangential surfaces.

3.13.2 Check

A separation of the wood along the fiber
direction that usually extends across the rings of
annual growth, commonly resulting from
stresses set up in the wood during seasoning.

3.13.3 Compression failure

A deformation (buckling) of the fibers due to
excessive compression along the grain. This
deformation may appear as a wrinkle across the
surface. In some cases, compression failures
may be present but not visible as wrinkles; in
such cases they are often indicated by “fiber
breakage” on end grain surfaces.

3.13.4 Compression wood

An aberrant (abnormal) and highly variable type
of wood structure occurring in softwood
species.

3.13.5 Cross grain (slope of grain)

A deviation of the fiber direction from a line
parallel to the sides of the piece. Cross grain
may be diagonal or spiral, or both.
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3.13.6 Decay

The disintegration of wood due to the action of
wood-destroying fungi; also known as dot and rot.

3.13.7 Knot

A portion of a branch or limb, embedded in the
tree and cut through in the process of lumber
manufacture. It is classified according to size,
quality, occurrence, and location in the cross
section of a piece. The size of the knot is
determined by its average diameter on the
surface of the piece.

3.13.8 Low-density wood

Wood that is exceptionally light in weight and
usually deficient in strength properties for the
species. In softwood species, low density is
frequently indicated by exceptionally wide, or
some times by extremely narrow, rings and
generally has a low proportion of latewood. On
the other hand, low density hardwood, at least in
ring-porous  species, is most commonly
indicated by excessively narrow annual rings in
which the earlywood portion predominates.

3.13.9 Pitch pocket

An opening extending parallel to the annual
growth rings that contains, or that has contained,
either solid or liquid pitch.

3.13.10 Shake

A separation along the grain, occurring most
often between the rings of annual growth.

3.13.11 Split
A separation of the wood parallel to the fiber

direction due to tearing apart of the wood fibers,
normally caused by external forces.
3.13.12 Wane

Bark, or lack of wood, on the corner of a piece.

4. UNITS

This Standard is based on International System
of Units (SI) as per IPS-E-GN-100, except
where otherwise is specified.

5. TYPES AND CLASSES

5.1 Types

In this Standard ladders fall into the following
categories:
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a) Aluminum ladders;
b) Wooden ladders;
¢) Specific types of ladders.

5.2 Classes

According to general condition and frequency of
use portable ladders are in three different classes
as given below:

Class 1: Industrial

For heavy duty where relatively high frequency
and onerous conditions of use, carriage and
storage occur. Suitable for industrial purposes.

Class 2: Light Trades

For medium duty where relatively low
frequency and reasonably good conditions of
use, storage and carriage occur. Suitable for
light trades purposes.

Class 3: Domestic

For light duty where frequency of use is low and
good storage and carriage conditions occur.
Suitable for domestic and household purposes.

6. MATERIALS (INDUSTRIAL)
6.1 Aluminum Ladders
6.1.1 General

The materials from which the component parts
are made shall be in accordance with 6.1.2. to
6.1.6.

6.1.2 Guide brackets and fixed and latching

hooks shall be made from the materials given in
either (a), (b) or (c) as follows:

a) Aluminum alloys, as specified in 6.1.6;

b) Mild steel,;

¢) Whiteheart malleable cast iron complying
with BS EN 1562.

6.1.3 Hinges

Hinges shall be made from the materials given
in either (a), (b) or (c) as follows:

a) aluminum alloys, as specified in 6.1.6;
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b) forged steel or steel strip;

¢) whiteheart malleable cast iron complying
with BS EN 1562.

6.1.4 Feet of stiles and capping for upper ends
of stiles or ends of treads shall be made from the
materials given in either (a), (b), or (c) as
follows:

a) plastics, (See note below);
b) rubber, (See note below);
¢) timber, as specified in 6.2.2.

6.1.5 Decking of lightweight stagings shall be
made from the materials given in either (a), (b)
or (c) as follows:

a) aluminum alloys, as specified in 6.1.6;

b) plastics, (See note below);
¢) timber, as specified in 6.2.2.

6.1.6 Other components shall be made from
aluminum alloys as given in (a) to (f) as
follows:

a) Drawn tube: designation 6063 (HT9) and
6082 (HT30) of BS 1471, or equivalent;

b) Extruded sections: designation 6063
(HE9), 6082 (HE30), 6063A, 1200 (E1C)
and 6061 (HE20) of BS 1474 or
equivalent;

¢) Longitudinally welded tube: designation
5251 (NJ4) of BS 4300: Part 1 or
equivalent;

d) Castings: LM6 and LM25 of BS 1490 or
equivalent;

e) Components formed from sheet and
strip: designation 1200 (S1C), 3103
(NS3), 5154A (NS5), 5251 (NS4) and
6082 (HS30) of BS 1470, or equivalent;

f) Forgings: 6082 (HF30) of BS 1472, or
equivalent.

g) Dimensions and tolerances: For
tolerance and dimension for aluminum
sheet and strip refer to BS EN 754-7.
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Note:

Plastic materials and rubber should be selected
having regard to the stresses to which they may
be subjected and their resistance to environmental
deterioration, especially that due to ultraviolet
light.

6.2 Wood Ladders
6.2.1 Species of timber
6.2.1.1 General

The timber used shall be selected by the
manufacturer from the species given in (6.2.2.2)
to (6.2.3.7). All like components, e.g. stiles,
rungs, etc. in any single article shall be of the
same species of timber, as far as can be
achieved by visual examination.

6.2.1.2 Stiles for builders pole ladders: Stiles
shall be made from European whitewood (picea
abies, Abies alba) or European redwood (Pinus
sylvestris), or equivalent,

6.2.1.3 Stiles for other ladders, trestles and
stagings: Stiles for other ladders shall be made
from European redwood, Douglas fir, imported
Sitka spruce, Eastern Canadian spruce,
Eurpoean whitewood, western hemlock or
hembal, or equivalent.

Laminated stiles shall be permitted provided
these are made from the above timbers and
glued with phenolic or resorcinol resin
adhesives to comply with the weather-proof and
boil-proof (WBP) resistance requirements of
BS EN 301.

6.2.1.4 Rungs for builders’ pole ladders, single-
section and extending ladders. Rungs shall be
made from European oak, American white Oak,
European ash, American white ash, hornbeam,
yellow birch, hickory, robinia, keruing, pau
marfim, ramin, or equivalent.

6.2.1.5 Treads for shelf ladders and standing
step ladders

Treads shall be made from any of the timbers
specified in (6.2.1.3) with the addition of Parana
pine, ramin and keruing.

6.2.1.6 Cross-Bearers for stagings and
trestles

Cross-bearers shall be made from any of the
timbers specified in (6.2.1.3) and (6.2.1.4).
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6.2.1.7 Decking for stagings

Decking shall be made from any of the timbers
specified in (6.2.1.3) and (6.2.1.5). Plywood of
moderately durable rating or better with WBP
bending, aluminum or other man-made material
shall be permitted provided that the deadweight
of the staging does not exceed that for a wood
slatted staging and that the material used for
decking is capable of supporting a load of 90 kg
when supported at 380 mm centers.

6.2.2 Quality of timber
6.2.2.1 General

Sapwood shall be permitted in all species of
timber except oak. All timber shall be free from
apparent damage, fungal decay and insect
attack, except for an occasional ambrosia beetle
hole.

Kiln dried timber shall be free from cases-
hardening and  honeycombing. Pieces
abnormally light in weight shall be excluded, as
shall timber abnormally heavy; like components
shall be reasonably matched. Edges of sawn
faces shall be so finished that there is no rough
surface which might constitute a hazard for the
hands of the user.

Note:

Ambrosia beetle is a forest beetle which cannot
live in timber other than freshly felled trees, the
hole is circular and not more than 2 mm
diameter and the lining of the hole is stained a
blue color.

6.2.2.2 Rate of growth

For stiles, treads, rails and bracings the number
of growth rings per 25 mm shall not be less than
6. In addition, in the case of oak and ash the
number of growth rings per 25 mm shall not
exceed 16.

6.2.2.3 Rungs
6.2.2.3.1 Knots

Rungs of builders’ pole ladders, single-section
ladders and extending ladders shall be free from
knots.

6.2.2.3.2 Slope of grain

The combined slope of grain shall not be steeper
than 1 in 10, when determined in accordance
with the method described in appendix A and
figure 10.
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6.2.2.4 Stiles of builders’ pole ladders
6.2.2.4.1 Knots

The total diameter of the knots within 30 mm of
each side of the center of a rung hole shall not
exceed, when measured on the convex side of
the stiles, one-quarter of the depth of the flat
face of the stiles at this point (see figure 1).

The total diameter of knots allowed in the
remaining region between the 30 mm bands
shall not be more than the depth of the flat face
of the stile measured at a point midway between
adjacent rung holes.

No knot shall exceed 12 mm diameter, in its
greater axis, in the top 4 m of a stile and 20 mm
between that point and the base.

6.2.2.4.2 Surface checks

Surface checks shall be permitted provided that
the checks do not deviate more than 1 in 10 to
the axis of the stile and shall not be more than
1.5 mm in width or 200 mm in length at the
time of manufacture.

6.2.2.4.3 Spiral grain

Spiral grain having a deviation not steeper than
1 in 10 shall be permitted. Tests shall be carried
out on the convex face of the stile.

6.2.2.5 Stiles of single-section ladders,
extending ladders and lightweight stagings

6.2.2.5.1 Knots

Sound knots not over 7 mm in class 1 on their
greater axis shall be permitted provided they do
not occur in the outer quarters of the face.

6.2.2.5.2 Surface checks

Surface checks not exceeding 130 mm long or
1.5 mm wide shall be permitted provided they
do not run out to the edge of the face in which
they occur.

6.2.2.5.3 Selection of stiles (single-section and
extending ladders)

Each stile shall be inspected visually for quality
and finish before assembly.

6.2.2.5.4 Resin pockets

Resin pockets shall be permitted if their length
1s not more than 1'% times the width of the face
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in which they occur and that the width does not
exceed 3 mm and the depth does not extend to
the opposite face.

6.2.2.5.5 Slope of grain
As specified in paragraph (6.2.2.3.2).

6.2.2.6 All component parts of shelf ladders,
step ladders, trestles and stagings (other than
stiles of stagings)

6.2.2.6.1 Knots
a) Knots other than staging slats

Sound knots not larger than one-sixth of
the width of the face in which they appear
shall be allowed providing the edge of the
knot is not closer to the edge of the
component than the diameter of the knot.
No knot shall be nearer than 25 mm to any
joint.

b) Staging slats

Sound knots not larger than 12 mm in
diameter shall be allowed providing they
are at least 50 mm apart. Edge knots shall
be allowed providing they extend no
further than 6 mm from the edge. Splayed
knots shall not be allowed.

6.2.2.6.2 Surface checks

Surface checks not exceeding 1.5 mm wide and
60 mm long shall be permissible, providing the
check does not deviate by more than 1 in 10 and
does not run out to the edge of the component.

6.2.2.6.3 Slope of grain

Combined slope of grain on components other
than treads, when determined in accordance
with the method given in Appendix A shall not
exceed 1 in 8 for Douglas fir and 1 in 10 for
other species. On treads, the grain starting from
the top face at one end shall not run out on the
underside before entering the housing at the
other end.

6.2.3 Moisture content

The moisture content at the time of manufacture
shall be in the range of 16% to 22% (See BS EN
1313).
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6.2.4 Other components and material
6.2.4.1 Tie rods

Tie rods, shall be of mild steel, and be as
specified in either (a) or (b).

a) Plain tie rods shall be not less than 3.9 mm
in diameter, except in the case of folding
trestles, when the rods shall not be less
than 5.9 mm in diameter.

The ends shall be passed through mild
steel washers of 15 mm minimum outside
diameter and not less than 1.4 mm thick,
and shall be securely riveted over them
and smoothly finished.

b) Threaded tie rods shall not be less than 2.9
mm diameter with 4 mm rolled threads
and buttons, except in the case of tie rods
for folding trestles, which shall have 6 mm
rolled threads on rods not less than 4.9 mm
diameter.

6.2.4.2 Ladder buttons

Ladder buttons shall be of malleable cast iron,
or pressed steel.

6.2.4.3 Reinforcing
reinforcement)

wire (for rung

Rung reinforcement is optional but when used
the reinforcing wire shall consist of two
galvanized mild steel wires, of not less than 3.5
mm diameter twisted together. Wires shall be
properly tensioned and anchored into the stiles
or retained in position by buttons or other
equally efficient tensioning devices.

6.2.4.4 Reinforcing wire for ladder stiles

Reinforcing wire for ladder stiles shall consist
of a seven wire strand, of mild steel wire having
a characteristic strength of 425 N/mm’
minimum, and of the appropriate overall
diameter as given in tables 3,5 and 6 of any
other suitable reinforcement of equivalent
strength. When such reinforcement is specified
in these tables it shall be fitted under tension
into grooves in the stiles and anchored securely
so as to pretension the stiles. The material shall
pass through the stiles beyond the end rungs and
be not less than 100 mm from the stile ends and
shall be anchored so that the stiles are not cut
into when under load.
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6.2.4.5 Nails

Nails for securing treads of steps and the tops of
swing back steps shall be either wire, twisted, or
screw nails nominally 60 mm long and 2.5 mm
diameter, or annular ring shank nails nominally
60 mm long with a 2 mm diameter shank.

6.2.4.6 Screws

Screws shall be of steel and shall comply with
the strength requirements of BS 1210.

6.2.4.7 Fittings for extending ladders
6.2.4.7.1 General

All metal fittings shall be of steel, wrought iron,
malleable cast iron, or aluminum of suitable
strength, and shall be well finished and securely
fitted. On rope-operated ladders the pulley
wheel may be of cast iron or nylon, or other
material of adequate strength and durability to
provide a factor of safety of not less than eight
times the weight of the extending section or
sections.

All bearing and rubbing surfaces of the hooks
shall be finished smooth and shall be free from
sharp edges liable to cause indentation of the
stiles or rungs.

6.2.4.7.2 Fixed and latching hooks

Fixed and latching hooks shall be such that they
bear evenly over a length of not less than 12 mm
along each end of the engaged rung.

Note:

Where aluminum alloy fixed hooks or latching
hooks are used in conjunction with rungs or
treads treated with a copper containing
preservative, the intermittent contact between
the hooks and the preservative is not considered
to be deleterious to the aluminum.

6.2.4.7.3 Guide brackets

The brackets shall enclose one side and 75% of
the back of the stile to which they are fixed and
provide a bearing on the front of the sliding stile
of not less than 75% of the stile width. The
brackets shall be properly formed with no tool
marks that could affect their strength or
performance and shall have all sharp corners
removed. The internal radius of any bend shall
not be less than the thickness of the material.
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\
depth
of
stile
A
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NOTE 1the maximum total diameter of knots as fallows

BAMD | maximumtotal
diameter of knots

Al
Bl | 7
B2 | A2
A3
B1 |5

all dimensions are in millimeteres

note 2 Al A2 and A3 are the values of Aat the centrers
of the bands B1 BZ and B3

Fig. 1- KNOTS IN STILES OF BUILDERS POLE LADDERS
o, ls0 5 (g1l gias] i (siler (Slagins 55 W05 Y IS

20



I2S

Nov. 2009 / \¥AA b

IPS-G-SF-355(1)

When tested in accordance with Appendix M a
bracket shall show no sign of distortion or
permanent deflection and the bracket fixings
shall not have become loosened or be damaged.

Each bracket shall be securely fitted by at least
one bolt and one countersunk wood screw.

A pair of guide brackets shall be fitted to each
section other than the top section.

6.2.4.7.4 Guide groove

Where a guide groove is employed and it is
necessary for a cut out to be formed adjacent to
the groove, the openings so formed by the cut
away portion, to facilitate the removal of an
upper section from the lower section, shall be
protected by a mild steel plate, designed to
protect the sides and edges of the openings.

6.2.4.7.5 Latching device

The design of the latching device in ladders of
the rope-operated type shall be such that in the
event of the rope breaking or being released
accidentally, it engages and arrests the descent
of the ladder section.

7. SPECIFIC TYPES

The following types are included in this
Standard.

a) Single section and extending (aluminum)
refer to Appendix. M(a).

b) Single section and extending (wood) refer
to Appendix. M(a).

¢) Shelf ladders
Appendix. M(b).

(aluminum) refer to

d) Shelf ladders (wood) refer to Appendix.
M(b).

e) Swing back steps (aluminum) refer to
Appendix. M(c).

f) Swing back steps (wood) refer to Appendix.
M(c).

g) Backed steps refer to

Appendix. M(d).

(aluminum)
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h) Backed steps (wood) refer to Appendix.
M(d).

i) Folding trestles refer to

Appendix. M(e).

(aluminum)

j) Folding trestles (wood) refer to Appendix.
M(e).

k) Lightweight stagings (aluminum) refer to
Appendix. M(f).

m) Lightweight stagings (wood) refer to
Appendix. M(f).

7.1 Single Section and Extending (Aluminum)
7.1.1 Construction
7.1.1.1 Lengths

The lengths of single-section ladders and
extending ladders when fully extended shall not
exceed the 17m in class 1.

7.1.1.2 Distance between stiles

The clear distance between the stiles at any
point (in mm) shall not be less than that
determined by the following equation:

Minimum width a tany point = 27;0 +230

Where:

L is the distance from any point to the top of the
ladder (in mm).

7.1.1.3 Feet

The lower end of each stile shall be closed by
blocks of hardwood, plastics or rubber or fitted
with an articulated foot soled with slip resistant
material. The feet shall project to form a
wearing surface and shall be securely fixed but
easily removable for renewal. The length of
projection of the blocks or fittings shall be taken
into account when determining the overall
length of the ladder.

7.1.1.4 Rungs

Each rung shall have a textured surface on the
working face to reduce slipping. All rungs shall
be securely fixed so as not to rotate in their
supports and if the ends of the rungs protrude
through the stiles they shall be smoothly
finished so as not to injure a user’s hands.
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7.1.1.5 Spacing of rungs

Rungs shall be uniformly spaced at 250 mm to
300 mm centers. The distance from the ends of
the stiles to the nearest rungs center shall be 125
mm to 300 mm.

7.1.1.6 Fittings for extending ladders

Fittings for extending ladders shall be such that
the width of parts bearing on the rungs is not
less than that given in Table 1.

The shape of hooks shall be such as to require
upward movement of the upper section to
disengage them from the rungs. The fittings
shall have no sharp edges liable to cause
indentation of the stiles or rungs. Latching
devices, if fitted, shall not be dependent for their
operation on springs and, if of the rope-operated
type, they shall be such that in the event of the
rope breaking or being released they engage
automatically and prevent uncontrolled closure
of the ladder, where the latches are acting as a
pair, they shall be connected to ensure
movement in unison. The latches or fixed hooks
shall bear equally on the rungs. Guide brackets
shall be formed with no tool marks that would
affect their strength or performance. Any sharp
corners shall be removed.
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TABLE 1 - FITTINGS FOR EXTENDING LADDERS
S sl 5 VLT ) Jgu

MAJOR HORIZONTAL RUNG
DIMENSION OR DIAMETER

b el ol (o6 aly

MINIMUM WIDTH OF FITTING BEARING

ON SURFACE OF RUNGS
Lal gl g9) Jol> Jlail sbag Jloo

mm

mm

=BT

Up to and including 31
1 el 5 b 12.0
Over 31 and under 39
YA 255 5l G 93
39 and greater
6.0

7.1.1.7 Ropes

The strength of rope attachments shall be such
as to provide a factor of safety of not less than 8
times the mass of the extending section or
sections.
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Ropes shall be hemp sash cord, made from yarn,
complying with table 1 of BS 6125 :1982 or
other material of equivalent strength. The
nominal diameter of the ropes and breaking load
shall not be less than the appropriate values
given in table 2.

L Gollae 5 gl agd o 00l ngr &S laay 51wl ol
el b olge plu b BS 6125:1982 o kel 1Y Jgu
SOL Y Jgaz 0 zyaie polie S

TABLE 2 - ROPES FOR EXTENDING LADDERS
.9 Sledbo ¥ gl p el -V Jou

MINIMUM NOMINAL MINIMUM BREAKING
L[:Dl.)E‘R DUZ RA’.I‘HTIG DIAMETER OF ROPES LOAD
by adabig plwil (gusyadind Leld I Jsloo S ) Bl
mm kg
Sralee pS9kS
Class 1
V ail 10 410

7.1.1.8 Overlap of sections of extending
ladders

When fully extended, the effective overlap
between adjacent sections of the ladder shall not
be less than the following:

a) 1.5t for closed lengths up to and including
5m;

b) 2.5t for closed lengths over 5Sm and up to
and including 6m;

¢) 3.5t for closed lengths over 6m (see also
Fig. 3).
Where:
t is the spacing of rungs (in mm).

7.2 Single Section and Extending Sections
(Wood-Class I)
7.2.1 Single-Section
7.2.1.1 Stiles

The finished sizes of stiles shall be in
accordance with Table 3. The ends of the stiles
shall be suitably chamfered or rounded, and the
edges shall have a small radius to remove the
sharp corners.
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TABLE 3 - STILE SIZES OF CLASS 1 SINGLE-SECTION LADDERS
AT S Slpboy ) Al (Sl ldgiw ol =Y Jguar

LENGTH OF LADDER
obey Jsb MINIMUM STILE REINFORCEMENT
UF TO AND CROSS SECTION OVERALL DIAMETER

OVER INCLUDING Sloo zhio mlaw S slggw JS ol
e el 5 &

m m mm mm

- 5.0 69 x 31 None

5.0 6.0 82x31 5.38

6.0 7.3 89x35 5.9

Note:

Ladders designed for use where there may be
electrical hazards may have the stile
reinforcement omitted provided the width of the
stile is increased by 6 mm.

7.2.1.2 Distance between stiles

The minimum width between the inner surfaces
of the stiles at any point shall not be less than
235 mm and at the bottom not less than the
appropriate value in table-4.

162910k
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TABLE 4 - MINIMUM INSIDE WIDTH OF LADDERS
Libo y (il (ygswgsd o (A1 oy JSlos -F oo

LENGTH OF LADDER MINIMUM. INSIDE
31 WIDTH AT BOTTOM
UP TO AND Cend 5 51 oy Jla
OVER INCLUDING ’ ‘5‘1:0; &+
)' Pl JaL«l 9 G <
m m mm
- 3.0 2%
3.0 3.5 247
3.5 4.0 252
40 45 257
45 5.0 262
5.0 5.5 267
5.5 6.0 272
6.0 6.5 277
6.5 7.0 282
7.0 74 287

7.2.1.3 Rungs
7.2.1.3.1 General

Rungs shall be either rectangular or circular.
Typical rung patterns are shown in Fig. 2.
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All rungs shall be a drive fit into their holes and
shall not rotate. The end of the rungs or the
holes in the stiles, or both, shall be coated with
the adhesive specified in BS EN 301

7.2.1.3.2 Rectangular rungs

Rectangular rungs shall not be less than 36 mm
x 22 mm and shall be housed full section 5 mm
to 8 mm deep into the stile, through tenoned and
double wedged. The tenons shall be the full
depth of the rungs and not less than 12 mm
thick.

7.2.1.3.3 Circular rungs

Circular rungs shall be as given in either (a) or

(b):

a) Tapered, with a minimum center diameter
of 35 mm;

b) Parallel, with a minimum diameter of 31
mm.

The ends of circular rungs shall be as given in

(1) to (3):

1) Cylindrical; See Fig. 2, (b), (d) and (e)
2) Tapered; See Fig. 2, (b), (d) and (e)
3) Shouldered; See Fig. 2, (b), (d) and (e)

A cylindrical end shall have a diameter at the
point of entry into the stile between 25 mm and
28 mm and shall butt against the end of a blind
hole, terminating between 9 mm and 12 mm
from the outer face of the stile.

A tapered end shall have a diameter at the point
of entry into the stile of between 25 mm and 31
mm and reduce to between 16 mm and 19 mm.

A shouldered end shall have a diameter at a
point of entry into the stile of between 28 mm
and 35 mm. It shall be housed between 5 mm
and 8 mm full section into the stile reducing
thereafter to between 16 mm and 22 mm. In no
case shall a shoulder butt closely against the
inner face of the stile without housing.

Tapered and shouldered ends of rungs shall be
finished flush with the outer surfaces of the
stiles, or if in blind holes, between 6 mm 12 mm
from the outer surface.
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7.2.1.4 Spacing of rungs

Rungs shall be uniformly spaced at centers of
250 mm to 300 mm, except in the case of the
top and bottom rung, which may be positioned
at a distance of between 125 mm and 300 mm
measured from the end of the stile to the center
of the nearest rung.

7.2.1.5 Tie-Rod and rung reinforcement
7.2.1.5.1 General

The ladders shall be provided with tie-rods or
reinforcing wires. Any projection of tie-rods,
reinforcing wires or washers above the surface
of the stiles shall be smoothed off to prevent
injury to the hands of the user.

7.2.1.5.2 Tie-Rods

Tie-rods, if used, shall be fitted immediately
below the first or second rung from each end of
the ladder and below intermediate rungs at
points not more than nine rungs apart.
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(d) tapered rung
tapered end
finish flush with
outside surface
of stile or

blind hole (.ff""“‘-—. -,
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|e] parallel rung shouldered end for class 2 ladders only
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all dimentions are in millimeters
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7.2.1.5.3 Reinforcing wires

Reinforcing wires, if used, shall be fitted
adjacent to and underneath each rung centrally
in the width of the stile.

7.2.1.6 Back reinforcement of stiles

Back reinforcement shall be fitted and shall be
in accordance with Table 3.

7.2.2 Extending sections
7.2.2.1 Stiles

The finished sizes of stiles shall be in
accordance with Table 5. The ends of the stiles
shall be chamfered or rounded and edges shall
have a small radius to remove the sharp corners.

7.2.2.2 Distance between stiles

The width between the inner surfaces of the
stiles of the top section shall be not less than
235 mm and not more than 360 mm. The stiles
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shall be parallel. The width of the sections of
extending ladders shall be such as to provide a
minimum clearance consistent with the
operation of the ladder.

7.2.2.3 Overlap of sections, rungs, rung
spacing and tie-rods

Items of the above headline shall comply with
clauses 7.1.1.8, 7.2.1.3,7.2.1.4 and 7.2.1.5.

oo il s lilse 4wl (Sl sledge il
s> Jolax b adl bz wb libo s eanl slaial slacend
S i o Slbes (sl 1) ol s

baly ol sluel sbcwwd ligws F-Y-Y-V
ouscS )l g bnaly alold

Fo1-Y-V PV Y=Y A -V lanss b gl oyl 261 oyl
sl O-V-Y-V

TABLE 5 - PRINCIPAL DIMENSIONS FOR CLASS 1 EXTENDING LADDERS
S Sl ) ISy Lol el —8 Jpur

LENGTH OF LADDER CLOSED MINIMUM
ot o0 5 Job CROSS STILES
SgﬁilEOSN REINFORCEMENT o
ROPE DIAMETER
LADDER TYPE OVERALL DIAMETER
UP TO AND ahaiio g J3 s aaitS e ad) s NOMINAL
ooy ey OVER INCLUDING Bl ] slaigi oaisS coghi A5 ( b ),:3
e
Doubles
m m mm mm mm
(a)  ropeless
algs - 3.0 69 x 28 o o
Sl gy (Al
(b) with ropes
Or ropeless™* 3.0 5.0 69 x 31 Rope optional 10
o0 b ook L)
5.0 6.25 82x31 5.38 10
ol
(c) with ropes ) ; 93 38 10
X
bbb (@) 6.25 7. 5 5.
Trebles
(a) rope less
L g () _ 3.0 69 x 31 _ -
(b)  with ropes 3.0 69x31 10
Ll L 3.0 4.5 69x31 5.38 10
clb L (@)
) 4.5 6.0 93x31 6.40 10

* It is strongly recommended that extension
ladders longer than 4.5 m should be rope-
operated and that care be taken to avoid
compression damage by bumping against a wall
or support.

b yte FI0 51 paily 0925 sloild 5 45 Sgdne dogs layas *
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Fig. 3- OVERLAPS OF EXTENDING LADDERS
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7.3 Shelf Ladders (Aluminum)
7.3.1 Construction
7.3.1.1 Lengths
The lengths of shelf ladders shall be as specified
in7.1.1.1.
7.3.1.2 Distance between stiles
The distance between stiles for parallel-sided
ladders and tapered ladders shall be as given in
(a) and (b).
a) Parallel-Sided ladders
The working width between the inner edges
of the stiles shall be not less than 355 mm.
b) Tapered ladders

The working width between the inner edges
of the stiles at the level of the uppermost
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tread shall be not less than 250 mm. This
dimension shall be increased by 12 mm to 25
mm per tread for each successive tread below
the uppermost tread.

7.3.1.3 Feet

The lower ends of the stiles shall be fitted with
feet of hardwood, plastics or rubber. The feet
shall project to form a wearing surface, and
shall be securely fixed but easily removable for
renewal.

7.3.1.4 Treads

Treads shall be not less than 75 mm wide from
back to front and shall have textured upper
surfaces. When the ladder is inclined at any one
angle within 65° to 77° to the horizontal the
treads shall be horizontal.

7.3.1.5 Spacing of treads

Treads shall be uniformly spaced at 225 mm to
300 mm. The distance from the bottom of the
stiles to the upper surface of the lowest tread
shall be 125 mm to 300 mm.

7.4 Shelf Ladders (Wood Class 1)

7.4.1 Wood type shelf ladders shall comply with
the appropriate requirements of paragraph (6.2)
and the following clauses.

7.4.2 Stiles

The finished sizes of stiles shall be in
accordance with table 6. The bottom ends of the
stiles shall be cut parallel with the treads and
suitably chamfered.

7.4.3 Distance between stiles

The width at the top of the ladder between the
inner faces of the stiles shall not be less than
250 mm and not more than 375 mm. When the
stiles are not parallel, the distance between them
at any point on the ladder shall not exceed 550
mm.

7.4.4 Treads

Treads shall consist of machined timber 89 mm
X 22 mm minimum section (see Fig. 16). They
shall be housed 5 mm to 6 mm full section into
the stile and shall be secured in position with
two nails or two 50 mm no. 8 gage screws. A
pair of corner blocks or brackets shall be fitted
underneath of the bottom tread. Shelf ladders
shall be so designed that when the treads are
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horizontal the ladder is inclined at an angle of Bl a0 VO EY wol; a blate oy witea a8l

75 £2° to the horizontal. i
..59,..\4‘5,:
7.4.5 Spacing of treads Laly Jolgd 6-F-V
As specified in paragraph (7.2.1.4) in addition, 2,5 o ST cosd Lrane TNV iy 0 45 4zl ogdle
if a cross bar is fitted then the distance from the Sl sl sleigie YL b oYU ab 5l alold sgd cas
top tread to the top of the stiles shall be a . .
maximum of 600 mm. ol focee £l

TABLE 6 - DIMENSIONS OF STILES FOR CLASS 1 SHELF LADDERS
oW G (Sl § (il Sledgiw Sl -7 Jguar

LENGTH OF SHELF LADDERS
o gLl Job MINIMUM
UP TO AND CROSS-SECTIONAL AREA
OVER INCLUDING it gelaw 039azs JSlus
a2 3l Gl ol 5 6
S S Saskes
- 25 69 % 28
2.5 4.0 69x31
7.4.6 Tie-Rods and tread reinforcement aly Cooli g ylgo abeo £-F-V
Shelf ladders shall be fitted with tie-rods or P 395 008 ) loe laprs b los aleo b ol Gaao Slodbo
reinforcing wires. Any projection of the rods, mhw gy, byoly b oo e slopew e Soslp

reinforcing wires or washers above the surface

of the stiles shall be smoothed off to prevent Sl & 035 dene ST 005 Slo wl Sl sleige

injury to the hands of the user. Dl Jos 4 oS5l p)l8
Tie-rods, if used, shall be fitted, at least 25 b Bl 5,5 )18 osliiul 550 ST 0aisS oo sloals
immediately below the second tread from the 590 4o« bl jo baal ale 5 Lo b 5l al uegs

bottom of the ladder and below other treads at

. .0 g 5 e ‘
points not more than four treads apart. o e e
Reinforcing wire, if used, shall be fitted Cond gy G035 Wb 0gd oolaiwl ST ousS Cugll o
adjacent to and underneath each tread centrally 20,8 s Bl Sldgiw sl 35 e y0 slal e ol

in the width of the stiles.

7.5 Swing Back Steps (Aluminum) (ogaimogll) SV liboy B-Y
7.5.1 Construction cele 1-0-Y
7.5.1.1 Distance between stiles Sl Gldgiw o alols V-)-0-Y
The requirements given in  paragraph 09y ) 4 b (@) Y-V-Y-V oy o 7 jase Sl
(7.3.1.2(b)) shall apply.

7.5.1.2 Stiles - | 5l g Y-1-B-Y
Stiles shall‘ be of sufficient width to provide el 5l 5 gy @ b ol sleisias
secure bearing for the treads. The steps shall be s 45 B b it oll b il il Lo
designed so that when fully open the inclination Chats . =9 .“”9“’ il b sk % PR AR R
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than 65° and not more than 70°;

b) steps of heights over 1675 mm: not less
than 65 ° and not more than 75°.

For class 1 step the stiles shall be at least 75 mm
from front to back.

7.5.1.3 Back
A back shall be hinged to the top by means of:

a) A single hinge extending across the full
width of the steps; or

b) A pair of hinges of wrought or forged
aluminum alloy, steel or malleable cast
iron; or

¢) Pin hinges.

The back shall be constructed of either:

1) Stiles and rails; or

2) Stiles and rungs in accordance with
(7.1.1.4), (7.1.1.5) and (7.5.1.2). Rungs
shall be spaced such that the top of the
rungs and treads are at the same level
when the steps are opened.

7.5.1.4 Feet

The four feet of the steps shall all be on the
same plane when the steps are in the open
position and shall be soled with hardwood,
plastics, or rubber. The soling material shall be
securely fixed but easily removable for renewal.

7.5.1.5 Treads

Treads shall be not less than 75 mm wide from
back to front and shall have textured upper
surfaces. The steps shall be so designed that
when they are in use on a level surface the
treads are horizontal +2°.

For class 1 steps the whole of the tread section
shall be within the outline of the stiles.

7.5.1.6 Number of treads

Swing back steps shall have any number of
treads up to maximum of 16 steps in class 1.

7.5.1.7 Spacing of treads
The procedure given in paragraph (7.3.1.5) shall
be followed.
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7.5.1.8 Top

The top shall not be less than 100 mm wide
from back to front and may overhang at the
back, front or sides, except that any projection at
the front shall not exceed 30 mm. The upper
face shall have a textured surface.

7.5.1.9 Restriction of opening

The degree of opening of the steps shall be
limited by means of a locking bar on each side
between the front stile and the back so that
when fully extended the inclination of the front
stiles is that specified in (7.5.1.2) for steps of
the appropriate height, and that of the back not
less than 72° and not more than 80°.

The locking bar or device shall engage
positively in the open position to form a rigid
connection between the front and back sections.
Folding stay bars shall positively engage in the
open position by locking over center.

Note:

One piece type locking bars (or tie bars) may be
used providing that they are designed and fixed
higher on the front of the step and lower on the
back to ensure that forces are transmitted to the
lower part of the back leg assembly.

7.6 Swing Back Steps (Wood)

7.6.1 Wood type swing back steps class 1

7.6.1.1 Wood type swing back steps class 1
shall comply with the appropriate requirements
of paragraph (6.2) and of the following clauses.

7.6.1.2 Front stiles

The finished sizes of front stiles shall be those
specified in Table 7. The bottom ends of the
stiles shall either be cut parallel with the treads
and suitably chamfered, or shall be rounded.
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TABLE 7 - DIMENSIONS OF STILES FOR CLASS 1 SWING BACK STEPS
Y oo (2Tl 4905 L Llo p (mile sledgiw slal -V Jgu

LENGTH OF STEPS MINIMUM CROSS SECTION DIMENSIONS
oboy Jeb oy ol JSlus
UP TO AND

O‘VER INCLUDING FRONT BACK
e - M
o Jolis g G ol as

m m mm mm

r r Frorkeo T

- 1.8 69 x 28 64 x 25

1.8 4.0 69x31 69x31

7.6.1.3 Distance between front stiles

The width between the inner surfaces of the
front stiles shall not be less than 250 mm and
not more than 375 mm at the top of the steps.
The width shall be greater by between 25 mm
and 50 mm for each 500 mm of stile length
below the top of the steps such that the longest
unsupported tread does not exceed 550 mm.

7.6.1.4 Treads

Treads shall consist of wrought rectangular
timber 89 mm X 22 mm minimum section (see
Fig. 16).

They should be housed 5 mm to 6 mm full
section into the stiles and shall be secured in
position with two nails or two 50 mm no. 8 gage
SCIews.

A pair of corner blocks or brackets shall be
fitted underneath the bottom tread. Steps shall
be so designed that the treads are horizontal
when the steps are fully opened. The top of the
steps shall be included in the number of treads
for ordering purposes.

7.6.1.5 Spacing of treads
Spacing of treads shall comply with (7.3.1.5).

7.6.1.6 Tie-Rods and tread reinforcement

Tie-rods and tread reinforcement shall comply
with 7.4.6.

7.6.1.7 Back hanging board

A back hanging board, 120 mm minimum wide
and of no less thickness than the back stile, shall
be secured to each front stile by at least one 6
mm bolt and at least one countersunk wood
screw, not less than 50 mm long and of no. 10
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gage. The width of the hanging board may be
made from two pieces, glued with the adhesive
specified in BS EN 301

7.6.1.8 Top

The front stiles shall be housed 5 mm to 6 mm
full section into a top which shall be secured to
each stile and the back hanging board by glue
and either nails or screws.

The top shall not be less than 125 mm x 28 mm
thick and shall be either a single piece or two
pieces glued with the adhesive specified in BS
EN 301

7.6.1.9 Back

The back shall consist of stiles of the minimum
dimension specified in table 7. The length of the
back stiles shall be such that when the steps are
fully opened the front stiles are inclined at an
angle to the horizontal of:

a) for heights up to and including 1375 mm:
not less than 65° and not more than 70°;

b) for heights over 1375 mm : not less than
65° and not more than 75°.

At the same time the back shall be inclined at an
angle to the horizontal of not less than 72° and
not more than 80°.

The distance between the back stiles shall vary
in the same proportion as the front stiles.

7.6.1.10 Top raill

A top rail, not less than 69 mm wide and of the
same thickness as the back stiles, shall be either:

a) Through tenoned into the back stiles and
double wedged with tenons of 10 £1 mm;
or

b) lapped at both ends to a depth of 6 mm
and at an angle suitable for a snug fit
over the back stiles to which the top rail
is secured by gluing with the adhesive
specified in BS EN 301 and, after
assembly, by screwing with two 38 mm
no. 10 gage C/sunk head steel screws
staggered diagonally.

7.6.1.11 Lower rails

Steps not exceeding 2.28 m long shall have one
lower rail: steps over 2280 mm but not over
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3800 mm shall have two lower rails. The bottom
rail shall be so positioned that its center line
shall not be less than 250 mm and not more than
500 mm from the ends of the stiles. Lower rails
shall not be less than 69 mm wide, of the same
thickness as the back stiles and shall be either:

a) Lapped at both ends to a depth of 6 mm,
each joint being secured by gluing with
adhesive specified in BS EN 301 part 1, 2
and screwing with two 38 mm no. 10 gage
screws staggered diagonally; or

b) Through tenoned into back stiles, double
wedged and glued, having tenons of 10
mm +1 mm thick.

7.6.1.12 Hinges

The back shall be hinged to the back hanging
board by two mild steel back flaps or strap
hinges having not less than 50 mm length of
joint for steps up to 2.5 m long, and not less
than 63 mm length of joint for steps over 2.5 m
long. Each hinge flap shall be secured with one
bolt or rivet and at least two steel countersunk
headed screws not less than 19 mm long. The
end of the bolt shall be riveted over the nut
unless self locking nuts are used. The bolt
securing the top flap may be the same bolt
referred to in (7.6.1.7).

7.6.1.13 Cords

The steps shall be fitted with two plaited or
braided cords of equal length not less than 6 mm
diameter, in accordance with BS 6125, or
material of equivalent strength. The length of
the cords shall be such that when fully extended
the front and back stiles are at the angles
specified in 7.6.1.9. Cords shall be fixed by
passing them through the sides of the front and
back stiles or lower back rail and shall be either
knotted at both ends or knotted at one end and
stapled at the other.

7.7 Backed Steps (Aluminum)
7.7.1 Construction

7.7.1.1 The construction of aluminum ladder
backed steps shall be as specified in (7.5.1.1),
(7.5.1.2) and (7.5.1.4) to (7.5.1.9) together with
(7.7.1.2) and (7.7.1.3).
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7.7.1.2 Back

The back shall be constructed of stiles and rungs
and shall comply with clause (7.1). In addition,
the rungs shall be spaced so that the top of the
rungs and treads are at the same level when the
steps are open.

The hinge device joining the back to the front
shall be of a type that will limit the extent of
opening.

7.7.1.3 Working height

The maximum working height provided for a
scaffold board shall be 1785 mm above floor
level.

7.8 Wood Type Backed Steps Class 1
7.8.1 General

Wood type ladder backed steps shall comply
with the appropriate requirements of section 6.2
and paragraphs (7.6.1.2) to (7.6.1.5), (7.6.1.8)
and the following clauses.

7.8.2 Back hanging board

A back hanging board, not less than 66 mm
deep and 28 mm thick, shall be secured to each
front stile, and immediately beneath the top, by
one countersunk wood screw not less than 50
mm long, and one nail.

7.8.3 Back

The back shall be constructed of stiles and
rungs. The stiles shall consist of wrought
rectangular timber and shall be of the
dimensions specified in table 3. The rungs shall
be either rectangular or circular as specified for
standing ladders in (7.2.1.3).

The length of the back stiles shall be such that
when the steps are fully opened the front and
back stiles are inclined at the appropriate angles
as specified in (7.6.1.9) and that when the steps
are fully closed and used as a shelf ladder they
shall stand on the front stile.

The width between the back stiles shall be the
same as between the front stiles or they may be
parallel with the width determined at the top.

7.8.4 Spacing of rungs

The rungs in the back stiles shall be so spaced
that when the steps are fully opened the top
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surfaces of the rungs are level with the top
surfaces of the treads in the front stiles.

7.8.5 Tie-Rods and rung reinforcement

The back shall be provided with tie-rods or
reinforcing wires fitted adjacent to and
underneath the center of each rung. Any
projection of the tie-rods, reinforcing wires or
washers above the surfaces of the stiles shall be
smoothed off to prevent injury to the hands of
the user.

7.8.6 Hinges

The front and the back of the steps shall be
connected by means of shouldered or lipped
trestle hinges of steel, wrought iron or malleable
cast iron which limit the extent of opening of
that specified in (7.6.1.9). The minimum length
of hinges shall be as given in table 9.

7.8.7 Check blocks

To relieve the hinges of strain when ladder
backed steps are being moved in the closed
position, check blocks shall be fitted to the
inside faces of both front stiles, each secured by
one bolt and one countersunk wood screw, or
they may be glued and fixed by two countersunk
wood screws.

7.9 Folding Trestles (Aluminum)

7.9.1 Construction

Note:

Preferred heights of folding trestles, measured
on the closed stiles, are 1.9m, 2.5 m and 3.1 m.

7.9.1.1 Stiles

The stiles of both halves shall be of equal length
and shall be adequate to provide secure
anchorage and enable the -cross-bearers to
support the test load specified in Appendix K.
The inside width at the top of the trestle shall
not be less than 500 mm and shall be increased
by not less than 30 mm in each 300 mm of
length of the stiles.

7.9.1.2 Feet

The four feet of the trestles shall all be on the
same plane when the trestles are in the open
position and shall be soled with hardwood,
plastics or rubber. The soling material shall be
securely fixed but easily removable for renewal.
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7.9.1.3 Side plates
Side plates shall be fitted to keep the stiles in
register when the trestle is closed.

7.9.1.4 The hinges shall be of:

a) Cast or forged aluminum; or

b) Forged steel or steel strip complying with
type CR4 of BS 1449

They shall be trestle hinges of the locking type
and shall limit opening to a contained angle of
not less than 30° and not more than 40°.

Note:

Ropes or locking bars or similar devices as used
for swing back steps or platform steps may be
fitted to reduce concentration of load on hinges.

7.9.1.5 Cross-bearers

Cross-Bearers shall be spaced not more than
610 mm apart and shall be staggered alternately
on each half of the trestle at half of this distance
except that there shall be a top cross-bearer at
the same level on each half.

7.10 Wood Type Folding Trestles (Class (1))

7.10.1 Wood type folding trestles class 1 shall
comply with the requirements of section 6-2 and
the following clauses.

7.10.1.1 Stiles

The finished sizes of stiles shall be not less than
those given in Table 8.
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TABLE 8 - DIMENSIONS OF STILES FOR CLASS 1
FOLDING TRESTLES
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LENGTH OF STILES
S iy Job
UP TO AND MINIMUM CROSS SECTION

O‘V',‘?R INCLUDING o s Jilaz
N JAL& 5 G

m m mm

_ 3.0 69 x 31

3.0 4.6 69x35

7.10.1.2 Distance between stiles

The width between the inner surfaces of the
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stiles shall be not less than 500 mm at the level
of the top cross-bearer and shall be increased by
not less than 50 mm for each 500 mm length of
stile. The taper of the two halves of the trestle
shall be identical.

7.10.1.3 Cross-bearers

The cross-bearers shall consist of timber not less
than 69 mm X 28 mm. The tenons shall be 15
mm to 16 mm thick and the full width of the
cross-bearer; the tenons shall pass through the
stile and be double wedged. The tenons and/or
the mortises shall be glued with the adhesive
specified in BS EN 301

7.10.1.4 Spacing of cross-bearers

The top of the top cross-bearer on each half of
the trestle shall be not less than 110 mm from
the top of the stiles. The other cross-bearers
shall be spaced so that those on one half of the
trestle lie midway between those on the other
half of the trestle. Except for the spacing of the
top two cross-bearers on one half, the spacing of
the cross-bearers on each half of the trestle shall
be 500 mm to 610 mm.

Where uniform spacing as specified would bring
the bottom cross-bearer less than half of the
bearing spacing from the bottom of the stiles,
the bottom cross-bearer shall be positioned on
the same level as the lowest cross-bearer of the
other half of the trestle.

7.10.1.5 Contained angle between halves

The combined angle between the halves of the
trestle when fully open shall not be less than 24°
or more than 36°.

7.10.1.6 Tie-rods

Tie-Rods shall comply with (6.2.4.1) and shall
be provided at a frequency of at least two on
each half of trestles with stiles under 3.0 m long,
and three on each half of trestles with stile
length over 3.0 m. The tie-rods shall be fitted
immediately below the second cross-bearer
from the top and either under the bottom cross-
bearer or under the second crossbearer from the
bottom. When fitted, the third tie-rod shall be
fitted under the cross-bearer nearest to the
center of the length of the stile.

7.10.1.7 Hinges

The two halves of the trestle shall be connected
by means of shouldered or lipped trestle hinges
of steel, wrought iron or malleable cast iron
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which limit the extent of opening to that Ay 0 aS axsl wlaly K0S 5l bs s &K 9o o
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TABLE 9 - LENGTH OF HINGES FOR CLASS 1 FOLDING TRESTLES
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STILE LENGTH
HINGE No. OF No. OF
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- 18 200 2 1

1.8 2.5 250 2 1

2.5 33 300 2 2

3.3 4.6 375 2 2
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comply with the appropriate requirements of
(7.12.3).

7.11.3 Decking

When subjected to a mass of 90 kg applied to an
area 50 mm x 50 mm mid-way between two
adjacent bearers, the decking shall not fracture
and there shall be no permanent distortion.

The decking shall consist of either:

a) Aluminum or timber slats not less than 60
mm wide with a maximum gap between
the slats of 7 mm. The gap between the
slats and stiles shall not be more than 10
mm.

b) Plywood of minimum thickness 9 mm
bonded with an adhesive complying with
type WBP of BS EN 301:

Partl. The face veneer of the plywood
shall run longitudinally with the staging.
Where plywood is scarf jointed to form a
continuous length, any such scarf shall be
at least 90 mm long.

The top of the decking if metal or plastics shall
be textured to provide a slip resistant surface.
7.12 Wood Type Lightweight Stagings Class 1
7.12.1 General

Lightweight staging shall comply with the
appropriate requirements of section 6.2 and the
following clauses.

Note:

The stagings covered by this Standard are
intended to be capable of supporting three
workmen of average weight, reasonably spaced
apart, and their hand tools.

The load should not exceed 270 kg if distributed
over the length of the staging or 180 kg if
concentrated in the middlethird.

The length and width shall comply with
paragraph (7.11.1).

7.12.2 Stiles

7.12.2.1 General

The stiles shall be planed on the outer face and
the two edges and may be fine sawn on the inner
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face. The finished sizes shall be in accordance

with Table 10.

Ve Jgaz b Gllae b ol slaojlail el o)) cdl,b b wsl,

TABLE 10 - DIMENSIONS OF STILES FOR CLASS 1

LIGHTWEIGHT STAGINGS
09 S 9 gy aub Glez e Gl (Sl Gldgiw Sl Ve Jou

LENGTH OF STAGING (NOMINAL
MINIMUM CROSS SECTION
UP TO AND DIMENSION OF STILES
OVER INCLUDING > F slel | [Blos
5 e o A Sligiw alatio g sl 8
Jolis g G
m m mm
-- 4.3 69 x 31
43 5.5 93%31
5.5 7.3 93%35

7.12.2.2 Jointed stiles

Stiles for stagings 4.3 m and over may be scarf
jointed in which case they shall comply with (a)

to (g).

by

S slgiw YLl Y-Y-1Y-Y

Sl i g e TV Glosr Ll $lp S sl
b () B (ll) 51 s sl gl s 5 s JLus

S5 ond Jate npr oile slodsie a5 ol> (I

a) Where jointed stiles are used, the joint

shall be a scarf and shall have the slope
visible along the edges not steeper than 1
in 18, and there shall not be more than
one joint per stile. Test evidence shall be
available to show that at least 95%
efficiency in bending strength can be
obtained from the joint when
manufactured under normal production
conditions in the relevant wood species
(see Appendix C of BS 1129 for test
procedure).

b) Both portions of a jointed stile shall be of

the same species of timber, and shall
match, i.e. quarter sawn to quarter sawn
or flat sawn to flat sawn. Joints shall be
positioned so that they have no part
nearer to the center of the stile than 450
mm. Where both stiles are jointed, the
centers of the joints shall be separated by
at least one quarter of the stile length.

¢) The moisture content of the pieces for

jointing shall not vary by more than 3%
from each other, and shall not exceed
17% moisture content.

d) The faces of the scarfs shall be cleanly cut

by fine set saw or planning, to give a flat
surface without tearing or crushing the
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fibers. The slope of the scarf shall run in
the general direction of any slope in the
grain. Care should be taken to keep the
cut surfaces clean to assist in this and
also to avoid distortion, joints should be
assembled as soon as possible on the
same day.

) The adhesive used shall be of type WBP in
accordance with BS EN 301. The method
used in mixing the adhesive shall be in
accordance with the manufacturer’s
instructions, as shall the spreading, open
and assemble times, curing temperature,
cramping and conditioning times. Any
cramping arrangement shall be such that
the pressure is uniform over all the glue
line, so causing a continuous film of
adhesive. The pressure shall be as
specified in the adhesive manufacturer’s
written instructions, but in no case shall
be less than 0.69 N/mm’ and there shall
be a continuous squeeze out along the
full length of the glue line.

f) After release from the cramp and
subsequent  machining, a  visual
inspection shall take place to ensure that
all glue lines are continuous, and that
there is perfect bonding of the fibers on
the faces where the joints appear.

g) A sample joint shall be made in each
batch for testing to destruction, to ensure
that the glue mix for the batch is correct
(see Appendix D of BS 1129 for
procedure). Should the glue joint fail
under test and the timber remain intact,
the glue mix shall be regarded as
unsatisfactory and the batch rejected.

7.12.3 Cross-bearers

The cross-bearers shall be of timber and of cross
section not less than 31 mm deep and not less
than 22 mm wide; they shall have tenons or pins
on each end not less than 22 mm X 22 mm or
not less than 25 mm diameter in cross section
and not less than 22 mm long. They shall be
spaced at centers not exceeding 381 mm except
in the case of the space between the end three
cross-bearers when a maximum space of 475
mm is permissible. The distance between the
center of the end cross-bearer and the end of the
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stile shall not be more than 75 mm.

7.12.4 Decking

The decking staging shall be constructed using
one of the following materials and methods.

a) Wood slats having a width not less than
60 mm and not more than 150 mm and a
thickness not less than 12 mm. The
finish shall be either wrought or fine
sawn. The gaps between the slats shall
not exceed 10 mm and the gaps between
the slats and the stiles shall not exceed
15 mm.

Both ends fixing of each slat shall be by
two countersunk wood screws 32 mm
long and of no. 8 gage when fixing to
softwood cross-bearers and 25 mm and
of no. 8 gage when fixing to hardwood
cross-bearers. When fixing slats wider
than 75 mm then three screws at each
end are required. Fixing of all other
cross-bearers shall be by two nails,
staples, or wood screws not less than 32
mm long and 16 swg. No fixing shall
protrude above the surface of the slats.
Joined slats and decking are permitted
provided that each joint occurs over a
bearer not less than 34 mm wide and not
more than two joints occur on any one
cross-bearer (see Fig. 4).

b) Wood laminates bonded with a type
WBP adhesive in accordance with BS
1203: Part 1. The face veneer of
plywood shall run longitudinally with
the staging.

The plywood shall be a minimum of 9 mm thick
and be capable of sustaining a load of 90 kg
when supported by the cross-bearers at 380 mm
spacing. The wood laminates may be scarf
jointed to form a continuous length; any such
scarf shall be 90 mm long. Joints required to
form a continuous length of decking shall be
either:

I) 30 mm half lap located centrally over a
bearer fixed with at least 4 countersunk no. 8
screws 32 mm long through the laps into the
bearer; or
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II) Butted and screwed with 4 countersunk
no. 8 screws 32 mm long as in Fig. 4(a).

7.12.5 Tie-rods

A tie-rod shall be fitted immediately below,
immediately alongside, or into a groove
beneath, each cross-bearer.

7.12.6 Stile reinforcement

The reinforcement shall be fitted in grooves
running centrally along the lower edge of the
stiles and shall be properly tensioned and
secured in position. Reinforcement may pass
over ends of stiles or pass through each stile 100
mm to 150 mm from the end of the stile.

Stiles for lengths up to and including 5.4 m shall
be reinforced with a 7 wire mild steel strand of
5.38 mm overall diameter having a minimum
characteristic strength of 425 N/mm® or a single
wire, strip or different strand of equivalent
strength. Stiles for lengths over 5.4 m shall be
reinforced with a 7 wire mild steel strand of 6.4
mm overall diameter having a minimum
characteristic strength of 460 N/mm” or a single
wire, strip or different strand of equivalent
strength.
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(a) Butted and screwed (For Screwes length see clause 7.12.4 (a))
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(b) Halved and glued (nailed or stapled) (For length of nails see clause 6.2.4.5)
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Fig. 4- DECKING JOINTS FOR LIGHTWEIGHT STAGINGS
Seew e 1o 1w 6y @ e OYLail -F S

8. PERFORMANCE TESTS

Performance tests described below are for
specific types of wood and aluminum ladders.

8.1 Performance Test for Aluminum Type of
Single-Section Standing and Extending Ladders

8.1.1 Deflection under load

When tested in accordance with Appendix B the
deflection of the loaded stiles shall not exceed
the limit determined from the graph shown in
Fig. 5. In addition, after removal of the test load
there shall be no permanent damage and the
residual deflection shall not exceed 1 mm per
meter of test span.

8.1.2 Torsional rigidity

When tested in accordance with Appendix B the
difference between the deflections of the two
stiles shall not exceed the limit determined from
the graph shown in Fig. 6.
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8.1.3 Strength

When tested in accordance with Appendix C,
after removal of the test load the residual
deflection shall not exceed 1 mm per meter of
length between the supports plus 1 mm.

8.1.4 Twist

When tested in accordance with Appendix D,
the angle of twist shall not exceed the value
given in table-11.

PKJM I ¥-)-A
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TABLE 11 - MAXIMUM ALLOWABLE ANGLE OF TWIST
oSz wgly e pSTae YY) Jgus
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E P 24 Gz gl slnae iSTas
Degrees (°)
Class 1 Industrial a e
V g b e 18

8.1.5 Sideways bending

When tested in accordance with Appendix E,
the deflection measured midway between
supports shall not exceed (0.0033 L +18 mm),
where L is the effective span (in mm) and the
residual deflection shall not exceed 1 mm per
meter.

8.1.6 Cantilever bending

When tested in accordance with Appendix F, the
residual deflection of either stile shall not
exceed 6 mm.

8.1.7 Rungs

When tested in accordance with Appendix G the
rungs shall support the load. In addition, after
removal of the test load there shall be no
damage or permanent deflection.

8.2 Performance Test of Aluminum Type
Shelf Ladders

8.2.1 The type of tests given in paragraphs
(8.1.1) to (8.1.6) shall be followed for aluminum
shelf ladders plus the treads test below.

8.2.2 Test for treads

When tested in accordance with Appendix H the
tread shall support the load. In addition after
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removal of the test load the residual deflection
of the tread shall not exceed 1 mm.

8.3 Performance Test of Aluminum Swing
Back Steps

8.3.1 Rigidity

When tested in accordance with Appendix 1.1,
the steps shall show no damage or permanent
deflection on removal of the load except that a
residual spread of up to 8 mm, measured
between the ends of the front and rear stiles, is
acceptable.

8.3.2 Test for treads

When tested in accordance with Appendix 1.2,
the tread shall support the load. In addition,
upon removal of the test load the residual
deflection of the tread shall not exceed 1.0 mm.
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8.3.3 Tests for deflection under load, strength,
sideways bending and cantilever bending shall
be as specified in (8.1.1), (8.1.3), (8.1.5) and
(8.1.6).

8.4 Performance Test of Aluminum Ladder
Backed Steps

8.4.1 Tests for rigidity, front and back are given
below:

a) For rigidity, see clause (8.3.1);

b) For front, see clauses (8.3.2) and (8.3.3);

¢) For back, see clauses (8.1.1) to (8.1.3),
(8.1.5) and (8.1.6).

8.5 Performance Test of Aluminum Type
Folding Trestles

8.5.1 Strength of cross-bearers, when tested in
accordance with Appendix J shall have no
permanent distortion and shall be as specified in
(8.1.1), (8.1.2), (8.1.3) (8.1.5) and (8.1.6).

9. TOLERANCES ON SIZES

9.1 The overall length of wood type ladders
shall be subjected to the following tolerances:

+ 50 mm for sections up to and including 3m;

* 75 mm for sections over 3 m and up to and
including 6 m;

+ 100 mm for section over 6m;

* 5 mm for rung and tread centers on a single
product.

Where a size is specified as a mnominal
dimension a tolerance of +5% applies when
determining the acceptable actual size.

When checking the dimensional requirements of
ladders, any cut outs for joining members,
fitting guide brackets or similar purposes shall
be discounted.

Where treads have a rectangular cross section
the dimensions specified in this standard are
overall dimensions (see Fig.16 (a)). The
dimensions of other shapes of tread shall be
measured as shown in Fig. 16 (b) and (c). The
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maximum loss of section due to sloping is
defined in Fig. 16.

9.2 For aluminum types of ladder a tolerance of
25 mm shall be permitted on the nominal length
of all ladders.

9.2.1 Spacing of rungs and treads shall not vary
by more than 2.0 mm from the nominal spacing
selected by the manufacturer.

10. MARKINGS

Equipment shall be clearly and durably marked.
There shall be no reduction in legibility at the
conclusion of the test. Adhesive labels, where
used, shall not have worked loose or become
curled at the edges.

10.1 Ladders, steps, trestles and lightweight
stagings shall be marked with the following
particulars:

- The name, trade mark or other means of
identification of the manufacturer or
supplier;

- The number and date of standard
followed for manufacturing this
product.

- The class and duty rating.

10.2 Ladders, steps and trestles shall be
provided with a separate lable displaying the
following wording on a background colored
blue for class 1, yellow for class 2 and red for
class 3.

- Inspect for damage before use.

- Lean ladder at approximately 75° from
horizontal (1 m out for each 4m height).

- Ensure firm level base.

- Check safety at top.

- Avoid electrical hazards.

- Avoid over reaching. (Do not push or

pull, from the ladder or climb higher
than the third rung from the top).

- Keep a secure grip.
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- Never stand on top of swing back steps
or step ladders.

- Secure at top and bottom wherever
possible.

10.3 Lightweight stagings shall bear a label
fitted to the outside of one stile incorporating in
letters not less than 4 mm high with the
following wordings:

"Maximum load, three men spaced apart and
hand tools or 270 kg uniformly distributed".

11. CARE AND USE OF LADDERS
11.1 Handling

Equipment should be handled with care and not
subjected to unnecessary dropping, jarring or
misuse. If it has fallen or received a heavy blow, it
should be examined immediately and any damage
should be eliminated and repaired by a competent
person before putting back into service.

11.2 Storage

Equipment should be stored in such a manner as
to provide ease of access and inspection and to
prevent danger of accident when withdrawing
for use.

Ladders should be stored horizontally on racks
designed for their protection when not in use.
These racks should have supporting points at
every 2 m to prevent any possibility of
excessive sagging. At no time should any
material be placed on the ladder whilst in store.
Timber plant should be stored in a location
where it will not be exposed to the elements but
where there is good ventilation; it should not be
stored near radiators, stoves, steam pipes or
other places subject to excessive heat or
dampness.

11.3 Transport

Ladders carried on vehicles should be
adequately supported to avoid sagging and there
should be minimum overhang beyond
supporting points, which should be of resilient
material. Ladders should be tied to each support
point to minimize rubbing and the effects of
road shock. Other plant should be carefully
loaded so that the ladder will not be subject to
shock or abrasion.

11.4 Maintenance

Equipment should be maintained in good
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condition at all times. Hardware, fittings and
accessories should be checked frequently to
ensure that they are securely attached and in
proper working condition. Moving parts, such
as pulleys, locks, hinges and wheels, should
operate freely without binding or undue play
and should be oiled frequently and kept in good
working order. All bolts and rivets should be in
place and tight before use. Ropes or cables
should be inspected frequently and those frayed
or badly worn or defective should be replaced.

11.5 Inspection

Equipment should be inspected before and after
use and periodically by a competent trained
person. Those items found to be defective
should be suitably labeled or marked, and
should be withdrawn from service. The
inspection should include checking the rungs,
treads, cross-bars and stiles for damage, defects
and dents, checking the rung to stile
connections, checking ropes and cables and all
fittings, locks, wheels, pulleys, connections,
rivets, screws and hinges.

11.6 Painting

Timber equipment other than inserts may be
coated with a transparent non-conductive finish
such as varnish, shellac or a clear preservative,
but should not be coated with any opaque
covering. Preservatives for the treatment of
timber components in aluminum plant should
not contain copper salts. Aluminum should not
be used in corrosive conditions.

11.7 Electrical Hazards

Aluminum ladders should not be used where
any electrical hazard exists.

11.8 Inspection

The ladder should always be inspected carefully
before use.

11.9 Angle of Ladder

The ladder should be erected at an angle of 75°
from the horizontal, i.e. the distance of foot
from the vertical surface should be as near as
possible one-quarter of the height reached by
the top of the ladder.

11.10 Support

Equipment should be placed on a secure footing
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on a firm level base. It should not be used on
ice, snow or slippery surfaces, unless suitable
means to prevent slipping are employed. It
should not be placed on boxes, barrels or other
unstable bases to obtain additional height.

11.11 Fixing of the Ladder

The point on which the top of a ladder rests
should be reasonably rigid and have ample
strength to support the applied load. The ladder
should be securely fixed to this point. If such a
fixing is impracticable the ladder should be
securely fixed at or near the lower end either by
staking or by roping.

11.12 Overlap

On extension ladders there should be an overlap
of at least:

1% rung spacings for ladders with closed
lengths up to 5 mm;

2% rung spacings for ladders with closed
lengths over 5 m and up to 6 m;

3% rung spacings for ladders with closed
lengths over 6m.

The ladder should be raised and lowered by the
user at the base of the ladder so that it can be
seen that the locks are properly engaged. When
extension ladders have been used previously as
single ladders, care should be taken to ensure
that the re-assembly of the ladder is properly
carried out and that interlocking brackets and
guides are correctly engaged.
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APPENDICES
APPENDIX A
DETERMINATION OF SLOPE OF GRAIN

To ascertain the slop of grain in timber it is
necessary to study both faces and edges of the
member over the length disregarding any slight
local deviations. If any seasoning checks are
present, these will indicate the slop of grain, as
will resin ducts. Slope of grain can be
determined by means of a tool called a grain
detector which consists of a handle that swivels
on a cranked rod with a gramophone needle set
at a trailing angle at the tip of the rod, as shown
in Fig. 7. The needle is pressed into the wood
between 1 mm and 2 mm deep and the scribe is
pulled along with a steady action parallel to the
edge of the wood: the needle will deviate in the
direction of the grain. If there are any steps in
the groove produced by the needle this indicates
that the needle is climbing over the grain, it is
then essential that another scribe is made to
make sure the two grooves are parallel to each
other.

The inclination of grain on a face is measured as
shown in Fig. 8 and Fig. 9 in which AB is the
line indicating grain direction, AC is a line
drawn parallel to the edge of the member, BC is
of length one unit (any convenient unit may be
used) and is at right angles to AC. Grain
inclination is expressed as 'one in X’ where X is
the length of AC measured in terms of BC.

When sloping grain occurs on two adjacent
surfaces, the slope may be determined on both.
The acceptance limits of both slopes considered
together are shown in Fig. 10.
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Fig. 7- SWIVEL-HANDLED SCRIBE FOR DETERMINATION OF SLOPE OF GRAIN IN WOOD
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APPENDIX B

TEST FOR DEFLECTION OF LADDERS
AND STEP FRONTS

If this test is being applied to an extending
ladder, extend it fully to the appropriate overlap
specified in (7.1.1.8) before the test is
commenced.

With the climbing face uppermost, support the
ladder or steps horizontally under the stiles at
each end rung or tread, or in the case of steps,
where the hand or knee rail is an integral part of
the step front, under the bottom tread and at a
point 200 mm in from the hinge point. Measure
the clear span between the supports. This is
regarded as the effective span for the purpose of
this test. Apply a preload as given in table 12,
according to the class, to the centre point of both
stiles distributed over 50 mm for a duration of
30 s. Remove this load and establish datum.
Then apply a test load as given in table 12,
according to the class, to the center point of one
stile distributed over 50 mm. By any convenient
means measure the vertical deflection at the
center of the effective span of both stiles
between the unloaded condition and after a
period of not less than 30 s from the application
of the full test load.
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APPENDIX C

STRENGTH TEST FOR LADDERS, STEP
FRONTS AND TRESTLE FRAMES

If this test is being applied to an extending
ladder, extend it fully to the appropriate overlap
specified in (7.1.1.8) before the test is
commenced.

With the climbing face uppermost, support the
ladder or steps horizontally under the stiles at
each end rung or tread, or in the case of steps,
where the hand or knee rail is an integral part of
the step front, under the bottom tread and at a
point 200 mm in from the hinge point. Apply a
preload, as given in table 13, according to the
class, vertically at the middle of the ladder,
distributed over a length of 50 mm for a
duration of 1 min., so that the stiles are loaded
equally. Remove this load and establish a datum
point. Then apply a test load, as given in table
13, according to the class, in the same way as
the preload for a duration of 1 min. Remove the
load. By any convenient means measure the
residual deflection at the datum point.
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APPENDIX D
LADDER TWIST TEST

The test unit shall consist of a ladder base
section of any length, supported over a 2 m test
span. Place the ladder in a flat horizontal
position and support it at each end, as shown in
Fig. 11. The distance between the pivot point
center and the plane of the centerline of the
rungs shall not be more than 50 mm. Apply a
preload torque of 6.5 kg m gently and then
remove. The residual angle of pivotal support
shall be noted as datum position to establish a
reference for angular deflection. Apply a test
torque of 13 kg m in the same direction as the
preload by either using a torque wrench or by
applying a test load at the end of the arm.
Measure the angle of twist from the datum
position. Apply a second load of the same
torque as the preload in the opposite direction
and then remove. The residual angle of pivotal
support shall be noted as datum position. Apply
a second test load in the opposite direction to
the first test load. Measure the angle of twist
from the second datum position.
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(09,5 41 51

Fig. 11- ARRANGEMENT FOR TWIST TEST ON SINGLE OR EXTENSION LADDER
S b 4T SO sl § gl p OU (gl pudaid 1) Sl

Note: 1‘5)970‘-1

The test span is 2m, but any ladder section that Y Jslas a5 Lo g cennd o Lol il e ¥ pge;l sogume

is at least 2 m in length may be tested. ' -
29 ogajl b ol Jobo e
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APPENDIX E

SIDEWAYS BENDING (SWAY) TEST FOR
LADDERS, STEP FRONTS AND TRESTLE
FRAMES

Place the ladder, step or trestle on its side with
the rungs or treads vertical. Measure each
section of the ladder individually, the bottom
stile being supported as for the strength test of
Appendix C under the end rungs (see Fig. 12),or

in the case of steps, where the hand or knee rail
is an integral part of the step front, under the
bottom tread and at a point 200 mm in from the
hinge point. Apply a preload of 15 kg for 1 min.
and then remove it to determine the datum for
measurement on the lower edge of the lower
stile. Apply a test load as given in table 14,
according to the class, at the center points of the
span of the stiles distributed over 50 mm. By
any convenient means measure the vertical
deflection at the datum point on the lower edge
of the ladder and then remove the test load.
After 1 min. measure the residual deflection at
the same point.
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DUTY RATING PRELOAD TEST LOAD
| ol I .7 .
el s adsl 638t o9l sl es¥ 5t
Class 1: industrial KG a5sLs KG p5sLs
A G et 15 27
Class 2: light trades 15 25

S )5V oAbl

Class 3: domestic 15 23

S Y o aib

g

deflection d‘;—"“

13 -
l ! 1
E —— T M— —
|
= JI o |
N- TTTTToTTm Tttt
B -
SL'IP'EE‘ - holder"'u)h'wis support oFauss
- weights 0@4_35_‘,‘
=5

test

oo wsedl sl sk

Fig. 12- ARRANGEMENT FOR SIDEWAYS BENDING (SWAY) TEST (SEE ALSO Fig. 5)

(B JSob 4 9iS ol53) (s 5 sloglen s (yg0 3T maliis’ VY JSCi

Note: 1‘5)9“‘-1

The deflection is the difference between the

0bo ) o8l Gt b ad gl G Sl (S5l Sl
heights of the lower edge of the ladder side ° ° ’

when unloaded (solid line) and when loaded 3950 SIS &5 By g (b3 Dj50 ) L (R0 plSn
(dotted line). L is the effective span (in mm). Q) Hse olx Haiw 90 aoll L (pzahi b & o 4)
(odeo

68



I2S

Nov. 2009 / \¥AA b

IPS-G-SF-355(1)

APPENDIX F

CANTILEVER BENDING (HORN END
STRENGTH) TEST FOR LADDERS, STEP
FRONTS AND TRESTLE FRAMES

The test unit shall consist of a step front, trestle
frame, single ladder section or the base section
of an extension ladder. Any safety shoes or
spikes affixed to the section shall be removed
before the test is conducted. The test unit shall
be placed on edge with the rungs or treads in a
vertical plane. The lower stile shall be clamped
to a support and shall be unsupported from the
bottom end to the midpoint of the lowest rung or
tread. If the rung has a flat surface, that surface
shall be parallel to the end of the support (see
Fig. 13). Establish a datum point on the end of
the stile to which the test load is to be applied.
Apply a test load, as given in table 15,
according to the class, for a minimum period of
1 min. to the extreme bottom end of the upper
stile. Apply the load to a block resting on the
full width of the stile web and hold in place by a
clamp.
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g [OpE
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\\ C clamps I.,.//

beww (2)

la) cantilever in test

JB15 oo a3 13T yuw S ygsiaw (39037 (A1)

f

pet———=— holder

0-\3}‘@

——

testload ,158,b ;yg050

dead weight

[weights) %3335k s

block Seb

C clamps

[b] cantilever out test Llww (7)

T e 43 O3T s Sy (g 39031 ()

C-clamp <o ()

=== holder  ou,l0 5

test load g,105 b (g0

dead weight

= [weights) (W%39) e300t

Fig. 13- ARRANGEMENT FOR CANTILEVER BENDING (HORN END STRENGTH) TEST
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The block shall be 25 mm thick, 50 mm long 30 0 6ok 00 Jgb il yiendio YO Wb Sob cusles
measured along the stile and of width equal to
the clear distance between flanges. Ensure that . B
the load is suspended so that it is acting through Ok a5 99l Jolo plaebl b 00 (i ad 95 (o e
tlh3e( \)/)ertli{cal neutrﬁl axis 1of;he Stih; (sele F1g ol i Sl 4 oS el li] sl e jemme 5l ol

a)). Remove the test load and after 1 min. T . ) . ) .
measure the residual deflection at the datum irlbel b aids S sl s (€D AT RS 4 oS o)
point. Repeat the loading and measurement Sy 09 5 pTolul Luw adadi 1o onile Bl Bl youl 5 atils
procedure on the lower stile (see Fig. 13 (b)).

old b ply o (2ye 5 958 Sl (il (gt sl

o0) 398 1S5 6503l Bg; 5 L by (sl g
(4O Y paad 4y 0S

TABLE 15 - TEST LOADS FOR CANTILEVER BENDING
(HORN END STRENGTH) T EST

(a8lod (gloetil plomiasl) 2131 yus Sy (ygims Grad (515 39051 S5k 10 Jgur

DUTY RATING TEST LOAD
G 4z 0 ase3l Ok
Class 1: industrial 125 kg

Saio ) (gan ailb
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APPENDIX G SRl
TEST FOR RUNGS 990 glaaly (g0
Support the ladder at an angle of 75° from the Sly plae Cogli b g az )0 VO gy b (B mhaw o Gloy
horizontal and with continuous support for both soe aly aw alold Joles o Jsb sbnl) jo il slesgiw

stiles over a length equal to three rung spacings. . .

. o ol . . . 5 £ ‘ v
To the center rung of the three, apply a vertical bos g8 b ol ey om0 0 - 050 00y 489
load as given in table 16, appropriate to the class Job (59, &5 955 Oj90 (g05as (5)I5,LVF Jeu bl
of the lgdder, distributed over a length of 50 mm 555 81355 g1 Dyp A ARgds Sy e 4y Zankes O
for 1 min. as follows:

a) At the centre of the rung; and then O 9 ¢ y30e aly 350 p0 (I
b) Close to one end. Al e S @ S0 (@

Remove the load and examine the rungs for L ol sliondl jshie 4 y500 (slaaly 5 il 1) 5,350
permanent deflection or visible damage. Dyl gty (S Ao

TABLE 16 - TEST LOADS FOR RUNGS, TREADS AND PLATFORMS

Lo oS 3 (e loaly « 5500 slaaly (551853 ¢y9031 -7 Jour

DUTY RATING TEST LOAD
&b 4z o903l b
225kg

Class 1: industrial

ke ) sa b
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APPENDIX H
TEST FOR TREADS OF SHELF LADDERS

Place the shelf ladder in the normal working
position, supported so as to prevent movement
of the feet or deflection of the stiles. To a
typical tread apply a vertical load, as given in
table 16 over a length of 50 mm for 1 min. as
follows:

a) At the centre of the tread; and then
b) Close to one end.

Remove the load and examine the ladder for
permanent deflection or visible damage.
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APPENDIX I
TESTS FOR STEPS

1.1 Test for rigidity. Attach securely, by any
convenient means, a wheel (or roller) to the
outer side of one of the back stiles. The wheel
shall be of metal and have a diameter of 50 mm,;
it shall be mounted so that it can rotate freely,
with its axis parallel to the treads, and raises the
foot of the stile by 10 mm (see Fig. 14)

Place the steps in the fully open position on a
smooth level surface and apply the appropriate
preload given in table 17 to the top tread but
one, adjacent to the stile on the same side as the
wheel. In the case of platform steps, apply the
preload to the tread immediately below the
platform.

Maintain the load on the tread for 1 min., then
remove the preload and then apply the appropriate
test load given in table 17 using the same
procedure. After the 1 min. has elapsed remove the
test load and the wheel before inspecting the steps
for damage and deformation.

Examine the steps for visible deformation or
damage.

waly g5

S (o gl 4 (Shle L) g2 SO (B (ge51 1)
9 8 iz Il 7,3 09l ceal fSome e (S slesgiw
Wlgt ol 4 a5 05l el Lz g bl yiendio O+ LB &
Ol e 5 2Bl anlls (25 bealy Slilge ay (Byemme b
(355 ol NV Y IS a) 098 koo Vo U il (5 Jobo

ool 5325 )13 Jlgen a5k S b s b
& S plea jobme o sl (VL s, 2 VY oo
(55w soaly 3590 )0 1358 (SIS L iy Shes)ls 3 2
B 28 ah ) Aol &5 glaly g9, 2 y9Sde 5150

Deds ploeil ¢ o ls

2P0 5l e 9 00,5 Lad> 4880 S Sae 4y 4l g9, p )b
u‘-o-b LJ \Y JBJ.?- L)ul.w‘): LS)L)-?)L Qs"’)T 9 o M‘o).:
S US Eaz s syl HL ¢ aBBs Sl ey s plxil g,

Dgd axbls p daaly dods g S uuxs wyo3b

S5d w3k 6,0l asas b S8 s sl bnaly

TABLE 17 - TEST LOADS FOR STEPS AND TRESTLES
$b ol a5 93 Sledlo 5 g aly (6l go3l syl VY Jgu

Class 1: industrial

o) sun aab

DUTY RATING PRELOAD TEST LOAD
s e -
&IB 4253 LS RYIBL
95 kg 130 kg

1.2 Test for treads. After completing the test
given in 1.1, apply to a typical tread a vertical
load as given in table 16 over a length of 50 mm
for 1 min. as follows:

a) At the centre of the tread; and then
b) Close to one end.

Remove the load and examine the ladder for
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visible damage. Place a 6 mm thick straight
edge on the centerline of the tread climbing
surface so that it is symmetrically positioned
and covers 95% of the length of the tread and
the mid span point of the tread. Measure any
space between the latter point and the straight
edge.

1.3 Test for platform. After completing the tests
given in 1.2 apply to the center of the platform a
load as given in table 16 over an area of 50 mm
x 50 mm for 1 min.

Apply a load of 54 kg uniformly distributed as
before. Take an initial reading for deflection
measurements at the mid span position on each
stile, (reading 1).

Increase the load to a total of 540 kg and
maintain it for 1 min.

Reduce the load to 54 kg again and take a
further deflection reading as above, (reading 2).

Calculate the residual deflection as reading 2
minus reading 1.
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Fodeo B = £ 52 sl

wheet dia=50 mm

Fig. 14- METHOD OF FIXING WHEEL TO BOTTOM OF BACKLEG FOR STEP TEST

aly 3031 (6l (e by Slesl 4 &5 0,5 ol by, VP U
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APPENDIX J
TEST FOR TRESTLES

Place the trestles in the fully opened position on
a level surface. Apply the appropriate preload
given in table 9 at the load center of the cross-
bearer and spread over a length of 50 mm.
Maintain the preload for 1 min. then remove it.
Apply a test load as given in table 9 in three
equal increments at the load center of the bearer,
the load being spread over a length of 50 mm.
Maintain the load for 1 min.

Remove the load and examine the cross-bearers
and the whole trestle for permanent deflection
or visible damage. Repeat the procedure for
each cross-bearer.
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APPENDIX K
TEST FOR LIGHTWEIGHT STAGINGS

With the decking uppermost, support the
lightweight staging, in a horizontal position,
under both stiles at 150 £5 mm from each end.

Apply a preload of 400 kg uniformly distributed
over the area of the decking between the
supports and maintain the load for 1 min. before
removing the load.

Apply a load of 54 kg uniformly distributed as
before. Take an initial reading for deflection
measurements at the mid span position on each
stile, (reading 1).

Increase the load to a total of 540 kg and
maintain it for 1 min.

Reduce the load to 54 kg again and take a
further deflection reading as above, (reading 2).

Calculate the residual deflection as reading 2
minus reading 1.
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APPENDIX L

TEST FOR EXTENSION LADDER GUIDE
BRACKETS

The sample to be tested shall take the form of a
length of stile to which a single guide bracket is
attached using the normal method of fixing.
Secure the stile by means of a clamping device
or devices so that it is fixed rigidly in position.
Apply the following load at the center of the
overhang of the bracket for 1 min. (see Fig. 15).

Class 1 extending ladders 130 kg

Measure and record any movement and
distortion of the bracket and its fixing and
whether any remains after removal of the load.

S.9S (1S )0 o gieS WYL (g0 ]

s g wiile wil 9,05 o 1 Gtalojl 950 45T (glaigal
Sosy 3 ol b (S5 petS Jlail Sy ol 4 45wl
L sl 505 il s 955 e (53,8 S8 (sl Jyane
Wloy ol 095 gl ;o b ogd 1S lasS 4 Ko (gl
e & ey (Sl 350 50 05 D90 & NSl e
OO S8 45 0aS oK) 0,5 sloul aads S

PRSI (58S ldbo ) o el
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Fig. 15- APPLICATION OF LOAD IN TEST FOR EXTENSION BRACKETS
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[c) treads with straight sides other than rectangular

R6max or REmax
max 2splay

The part of fully rounded treads with regularity at

all angles
ol 6Lla3 b 8,5 ols (gla aly 51, o

a is not less than the angle of the front stile

w is the width specified in the standard

d is the thikness specified in the standard bl il

- o (Folr w0l a9l 51 ;oS a

€ is the depth of grooves to form a non slip | L‘j’b . .)f ‘MS

surface which shall not exceed 2mm on any S)ltial yd e L W
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Fig. 16-REQUIREMENTS FOR TREAD DIMENSIONS
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APPENDIX M

SPECIFIC TYPES OF LADDERS

EXTENSION LADDER
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SHELF LADDER
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BACK STEPS LADDERS
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FOLDING TRESTLES
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LIGHTWEIGHT STAGINGS
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