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ord

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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Publicatipn as an International Standard requires approval by at least 75 % of memberihodies casting a
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Internatid

collaborgtion with ISO Technical Committee TC 199, Safety of machinery, in accordance with the Ag
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Throughgut the text of this standard, read "...this European Stapdard..." to mean "...this International Sta
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— Part
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been renjoved.

[t 1S0O, alSo take part i the WOork. IS0 collaborates closely wWith the Internatonal Eleqtrotechnical

ion (IEC) on all matters of electrotechnical standardization.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 3.

rnational Standards adopted by the technical committees are circulated to the, member bodiep for voting.

vote.

is drawn to the possibility that some of the elements of this part of 1SO 14122 may be the¢ subject of

hts. 1SO shall not be held responsible for identifying any or all such patent rights.

nal Standard ISO 14122-3 was prepared by the European Committee for Standardization (CEN) in

cooperation between 1ISO and CEN (Vienna Agreement).

2 consists of the following parts, under the general title Safety of machinery — Permaner
machinery:

1: Choice of fixed means of access between two levels
2: Working platforms and walkways

3: Stairs, stepladders and guard-rails

4: Fixed ladders

urposes of this part.afISO 14122, the CEN annex regarding fulfilment of European Council Di

reement on

ndard...".

t means of
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Foreword

The text of EN ISO 14122-3:2001 has been prepared by Technical Committee CEN/TC 114 "Safety of machinery",
the secretariat of which is held by DIN, in collaboration with Technical Committee ISO/TC 199 "Safety of
machinery".

Yy P tical text or
by endorsement, at the latest by October 2001, and conflicting natlonal standards shall be withdrawn* gt the latest

This Eurppean Standard has been prepared under a mandate given to CEN by the European Commisgion and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

According to the CEN/CENELEC Internal Regulations, the national standards_organizations of the following
countrieq are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands,~\Nerway, Portugal, Spain, Sweden,
Switzerlgnd and the United Kingdom.
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Introduction

It is the third part of this document "Safety of machinery - Permanent means of access to machinery”. The parts of
the standard are:

Part 1: Choice of a fixed means of access between two levels

Part 2: Wor|
Part 3: Stai
Part 4: Fixe
This docum
This standd

1.5.15 "RiS
EN 292-2:1

The provisipns of this document may be supplemented or modified by-a type C standard.

NOTE 1 R
according to
type B stand

The purpog
EN 292-2.
access to th

The dimens
Human bod

NOTE 2 )
application o

This standa

king platforms and walkways

s, step ladders and guard-rails

0 ladders.

ent is a type B standard as stated in EN 1070.

rd is to be read in conjunction with clause 1.6.2 "Access to operating position and servicing pda

k of slipping, tripping or falling” of the essential safety requirements expressed in ani
DI91/A1:1995. See also 6.2.4 "Provision for safe access to machinery" of EN 292-2:1991.

or machines which are covered by the scope of a type €, standard and which have been designed
the provisions of that standard, the provisions of that type C standard take precedence over the provisi
ard.

e of this standard is to define the general~requirements for safe access to machines mer
Part 1 of EN 1SO 14122 gives advice about the correct choice of access means when the n
e machine is not possible directly from:the ground level or from a floor.

ions specified are consistent with established ergonomic data given in EN 547-3 "Safety of ma
y dimensions — Part 3 : Anthropometric data”.

the present standard.

rd contains a Biblipgraphy.

ints" and
ex A of

and built

bns of this

tioned in
ecessary

\chinery -

he use of materials other than,metals (composite materials, so-called "advanced" materials, etc.) does n¢t alter the

Vi
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1 Scope

-3:2001(E)

This standard applies to all machinery (stationary and mobile) where fixed means of access are necessary.

This standard applies to stairs, step ladders and guard-rails which are a part of a machine.

This standard may also apply to stairs, step ladders and guard-rails to that part of the building where the machine is
installed, providing the main function of that part of the building is to provide a means of access to the machine.

NOTE

This standard may be used also for means of access which are outside the scope of this standard. In

the possible relevant national or other regulations should be taken into account.

those cases

This stan
fixed to
(e.g. cha

For the s

2 Nor

The follo
this part
do not a
possibilit

the machine and which may be removed or moved to the side for some operations-of t
nging tools in a large press).

gnificant hazards covered by this standard, see clause 4 of EN ISO 14122 -1.

mative references

ving normative documents contain provisions which, through reference in this text, constitute p
Df ISO 14122. For dated references, subsequent amendments/to, or revisions of, any of these
bply. However, parties to agreements based on this part of4SO 14122 are encouraged to iny|

of applying the most recent editions of the normative documents indicated below. H

referencgs, the latest edition of the normative document referréd“to applies. Members of ISO and IH

registers

EN 292
Basic ter

EN 292-4
Part 2 : T

EN 1070

EN ISO

of currently valid International Standards.

-1 (ISO/TR 12100-1), Safety of machinery —-Basic concepts, general principles for design
minology, methodology

11991 + A1 (ISO/TR 12100-2), Safety. jof ‘machinery — Basic concepts, general principles fq
echnical principles and specifications

Safety of machinery — Terminology

| 4122-1:2001, Safety of maehinery — Permanents means of access to machinery — Part 1

fixed meqns of access betweenAtwolevels

dard applies also to stairs, step ladders and guard-rails specific to the machine which are.hot [Lermanently

he machine

rovisions of
publications
estigate the
or undated
FC maintain

— Part 1:

r design —

: Choice of
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3 Terms and definitions

For the purposes of this part of EN 1SO 14122, the terms and definitions stated in EN 1070 "Safety of machinery -
Terminology" and of EN ISO 14122-1 apply.

The following additional definitions particularly required for this standard apply :
3.1

stairs and step ladders
the definitions stated in 3.2 and 3.3 of EN I1SO 14122-1:2001 are completed by:

Succession|of horizontal levels (steps or landings) allowing passage on foot from one level to another composed of
the following elements, shown in figure 1 and explained from 3.1.1 to 3.1.16.

Key

H Climbing height
g Going

e Headroom

h Rise

I Length of landing
r  Overlap

a  Angle of pitch
w  Width

p Pitchline

t Depth of step

¢ Clearance

Figure 1 — Parts of stairs and step ladders

2 © IS0 2001 — All rights reserved
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3.1.1

ISO 14122

climbing height

vertical d

3.1.2
flight

istance between the reference level and the landing (H in figure 1)

uninterrupted sequence of steps between two landings

3.1.3
going

horizontal distance between the step nosing of two consecutive steps (g in figure 1)

-3:2001(E)

3.14
headroo
minimum

3.15
landing
horizontg

3.1.6
walking
theoretic

3.1.7
overlap
differenc

3.1.8
pitch lin
a notiong
extends
figure 1)

3.1.9
angle of
angle be

3.1.10
rise
height bg
figure 1)

3.1.11
step
horizontg

m
vertical distance, clear of all obstacles (such as beams, ducts, etc.) above the pitch line. (e in fi

| resting area situated at the end of a flight (I in figure 1).

ine
bl line indicating the average path of the users of the stair or the Step ladder

b between the depth of the step and the going (r in figure 1)

a}

I line connecting the leading edge of the nosing of successive steps taken on the walking ling
jown to the landing at the bottom of the*flight from the nosing on the landing at the top of th

pitch of the stair or step ladder
ween the pitch line and its_projection on the horizontal level (a in figure 1)

tween two consecutive steps measured from the tread surface of one to the tread surface of th

| surface on which one places the foot to go up or down the stair or step ladder

gure 1)

e and which
b flight (p in

e next (hin

3.1.12
nosing
top edge

3.1.13
string

at the front of the step or landing

flanking framework element supporting the steps

3.1.14
width

clear distance over the outside faces of the step (w in figure 1)

© ISO 2001 - All rights reserved
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3.1.15

depth of step
clear distance from the leading edge or the nosing to the rear of the step (t in figure 1)

3.1.16
clearance
absolute m

inimum clear distance between any obstacle and the pitch line (c in figure 1) measured at an angle of

90° from the pitch line

3.2
guard-rail
device for
ladders or |

and defined in 3.2.1t0 3.2.5

brotection against accidental fall or accidental access to a hazardous area, with which stairs, step
andings, platforms and walkways may be equipped. Typical parts of a guard-rail are shown in figure 2

———

2
3
AT R TN T e
Key
1  Handrail
2 Kneer{il
3 Toe plate
4  StancHion
5 Walking level
Figure 2 — Example of the parts of a typical structure of a guard-rail

3.2.1
handrail
top element designed to.be grasped by the hand for body support which can be used individually or as the upper
part of a guprd-rail (X.in figure 2)
3.2.2
kneerail
element of the guard-rail placed parallel' with the handrail, giving extra proteciion against the passage of a body

(2 in figure 2)

3.2.3
stanchion
vertical stru

3.24
toe-plate

ctural element of the guard-rail to anchor the guard-rail to the platform or stair. (4 in figure 2)

solid lower part of a guard-rail or upstand on a landing to prevent the fall of objects from a floor level (3 in figure 2)

NOTE A toe-plate also reduces the free space between the floor and kneerail to prevent the passage of a body.

© ISO 2001 - All rights reserved
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3.25

self closing gate

part of the guard-rail which is intended to be opened easily. When the gate is released, it will close automatically
using e.g. the effect of gravity or a spring

4 General safety requirements concerning materials and dimensions

4.1 The materials and dimensions of constituent elements and construction mode used shall meet the safety
objectives of this standard.

4.2 The materials used shall be, themselves, by their nature or by a complementary treatment,™able to resist
corrosior] provoked by the surrounding atmosphere.

4.3 Any parts liable to be in contact with the users shall be designed so as not to hurt or hinder (sharp corners,
welds with burrs, rough edges, etc.).

4.4  Steps and landings shall offer satisfactory slip resistance to avoid any risk of slipping.

4.5 Opening or closing of moving parts (gates) shall not cause further hazatds (for example by shearing or by
falling) td users and other persons in the vicinity.

4.6  Fitfings, hinges, anchorage points, supports and mountings shallptevide sufficient rigidity and stability to the
assembly to ensure safety.

4.7 The structure and the steps shall be designed to satisfactofily resist the intended imposed loads.

4.7.1 For the structure the unfactored loads used in the industrial field, may vary from 1,5 kN/m? for |low density
pedestrign traffic without load, up to 5 kN/m? for low density pedestrian traffic with load or for high density
pedestrign traffic.

4.7.2 Steps shall resist the following unfactored\eadings:

— if th@ width w < 1200 mm, then 1,5 KN’ shall be distributed over an area of 100 mm x 100 mm| where one
boundary is the leading edge of thetnosing applied at the middle of the stair width;

— if the width w > 1200 mm, then respectively 1,5 kN shall be distributed simultaneously over ¢ach of the

100 mm x 100 mm areas_(applied at the most unfavourable points spaced at intervals of 600 mm where one
boundary is the leading.edge of the nosing.

th
The deflgction betweefithe structure and the steps under an unfactored load shall not exceed 1/300 [of the span
or 6 mm whichever_isthe lesser.

5 Safety requirements applicable to stairs

5.1 Going, g, and rise, h, shall meet the formula (1):

600 < g + 2h < 660 (dimensions in mm) Q)
5.2 The overlap, r, of the step shall be > 10 mm and shall apply equally to landings and floors.
5.3 On the same flight, the rise shall be constant wherever possible. In the case where it is not possible to

maintain the height of the rise between the level of departure and the lower step, it may be reduced by a maximum
of 15 %. If it is justified, it may be increased, for example in the case of certain mobile machines.

© ISO 2001 - All rights reserved 5
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5.4 The uppermost step shall be level with the landing (see figure 3).

NOTE The principle of maintaining the going at the top of the stair is important and a change of going at the landing which
is the last step is a significant cause of accidents.

<l ™1~ =l K
= D i

sy % s %
|__Li / < h_ull /
—
Figure 3 — Positioning of the uppermost step
5.5 Headroom, e, shall be 2300 mm minimum.

5.6 Clealance, c, shall be 1900 mm minimum.

5.7 Unles
preferably

simultaneoysly, the width shall be increased to 1000 mm. The widthyof the stair, when designhated as a

way shall m

NOTE
reduced to n

— the wor
— the red|

5.8 The

necessary pefore continuing on to anather flight. The length of the landing, I, shall be at least 800 mm a

case equal
height not g

59 Forr

6 Safet

6.1 Then

s there are exceptional circumstances, the clear width of ajstair shall be a minimum of 60
BO0O mm. When the stairway is usually subject to the, passage or crossing of several

eet the requirements of appropriate regulations.

\Vhen justified by the risk assessment and restrictions due to the machinery or environment, the free wid
D less than 500 mm' if :

ing platform or stair is used only occasionallyyxand ;
ction is made only for a short distance.
climbing height H of individual, flights shall not exceed 3000 mm, otherwise a landing is

to or greater than the width of the stair. Only in the case of a single flight (see 3.1.2) shall the
xceed 4000 mm.

bquirements relateeyto guard-rails for stairs, see 7.2.

/ requirements applicable to step ladders

hinimum step depth, t, shall be 80 mm.

D mm but
persons
N escape

th may be

deemed
nd in any
climbing

6.2 The maximum rise, h, shall be 250 mm.

6.3 The overlap, r, of the step or the landing shall be > 10 mm.

6.4 The clear width between stringers or guard-rails shall be within the range of 450 mm to 800 mm but
preferably 600 mm, .

© ISO 2001 - All rights reserved
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6.5 On the single flight, the rise shall be constant wherever possible. In the case where it is not possible to
maintain the height of the rise between the level of departure and the first step, it may be reduced by a maximum
of 15 %. If it is justified, it may be increased, for example in the case of certain mobile machines.

6.6 Headroom, e, shall be 2300 mm minimum.

6.7 Clearance, c, shall be 850 mm minimum.

6.8 The climbing height, H, of a single flight shall not exceed 3000 mm.

NOTE For multi-flights, additional safety measures should be considered.

7 Safpety requirements applicable to guard-rails

7.1 HQgrizontal guard-rails

Dimensions in millimetres

g
- 2 <
€ > % S
g e 2l
NI \\\‘f

1 Upstand
Figure 4 +—— Example of a horizontal guard-rail

7.1.1 A guard-rail shall be installed’near to the dangerous areas where there is a risk of sinking or|of passage
through (for example, walkway accesses to an extractor on a roof).

7.1.2 \When the height of th& possible fall exceeds 500 mm, a guard-rail shall be installed.
7.1.3 A guard-rail shalt be provided when the gap between a platform and the structure of a machine or wall is

greater than 200 mmYor if the protection of the structure is not equivalent to a guard-rail. However, a to¢ plate shall
be provided when:the gap between the platform and adjoining structure is greater than 30 mm.

7.1.4  The.minimum height of the guard-rail shall be 1100 mm.

7.1.5 The guard-rail shall include at least one intermediate kneerail or any other equivalent protection. The clear
space between the handrail and the kneerail, as well as between the kneerail and the toe plate, shall not exceed

500 mm.

7.1.6 When vertical uprights are used instead of a kneerail the clear horizontal distance between those uprights
shall be 180 mm maximum.

© ISO 2001 - All rights reserved
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7.1.7 A toe-plate with a minimum upstand of 100 mm shall be placed 10 mm maximum from the walking level
and the edge of the platform (see figure 4).

7.1.8 The distance between the axes of the stanchions is preferred to be limited to 1500 mm. But, if this
distance is exceeded, specific attention shall be paid to the stanchion anchoring strength and the fixing devices.

Dimensions in millimetres

75 min.-120 max.

| |

)

Figure 5 — Clear(space between two gard rail segments

7.1.9 Injthe case of an interrupted ‘handrail, to prevent hand traps the clear space between the two $egments
should not foe less than 75 mm and“not greater than 120 mm (see figure 5). If there is a larger openingg, a self
closing gatg¢ shall be used.

7.1.10 Where access threugh' the guard rail is required, a self-closing gate shall be used. A gate shall [have the
handrail anfl kneerail positiohed at the same level as that of the guard-rail that it extends to (for exit section of the
ladder, see|prEN ISO-14122-4:1996).

Any gates ghall, be-self-closing and shall be designed to open onto the platform or floor and to close agaipst a firm
stop to preyent users pushing against them and falling through the opening. Gates shall be subject to the same
loading critéria-as guard-rails

7.1.11 The ends of the handrail shall be designed in such a manner as to eliminate any risk of harm caused by
sharp edges of the product or by catching of the user's clothing.

8 © IS0 2001 — All rights reserved
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7.2 Guard-rails of stairs and step ladders

Dimensions in millimetres

1100 min.
100 min.

Figure 6 — Example of a stair guard-rail and its continuation to the horizontal guard-ra

7.2.1 A stair shall have at least one handrail. If the stair width«is greater or equal to 1200 mm, there ghall be two
handrailg. Step ladders shall always have two handrails.

7.2.2 A guard-rail shall be fitted whenever the heightsto climb exceeds 500 mm, and when there|is a lateral
space adjacent to the string which is greater than 200/mm, in order to provide protection on the side|of the stair

where this gap exists.

7.2.3 The vertical height of the handrail on.a-stair shall be between 900 mm and 1 000 mm above the nosing on
the step |of the flight and be a minimum of 1100 mm above the walking level on the landing. The shape of the
handrail should have a diameter between.25'mm to 50 mm or an equivalent section, to provide a good| grip for the

hand.

© ISO 2001 - All rights reserved
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7.2.4

The distance (dimension x) from the pitchline on a step ladder to the centreline of the handrail should be

as shown in figure 7, with the handrail commencing from at least the distance of 1000 mm measured vertically from

the bottom of the ladder. Table 1 gives indicative dimensions.

10

Table

Dimensions in millimetres

1000

TSSO S S S S S S S

Figure 7 — Positioning'of a handrail on a step ladder

| — Example of distances frant the pitchline on a step ladder to the centerline of the hangrail

0 X
(Degree) (mm)
60 250
65 200
70 150
75 100

© ISO 2001 - All rights reserved
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7.2.5 The guard-rail on a stair shall include at least a kneerail or any equivalent device. The clear space between
the handrail and the kneerail, as well as between the kneerail and the string, shall not exceed 500 mm (See

figure 6).

Dimensions in millimetres

726 1
of the ha

7.3 St
The gua
point loa
the hand

The mini

stanchiofs (L, in figure 9).

NOTE 1

NOTE 2
any perce;

8 Ver

8.1 Gs

The safe
When teg

\.

N\

>y
&4
| /

Figure 8 — Minimum gap between the handrail and any obstacle

he length of the handrail shall be clear of obstacles within a distancé.of 100 mm, except on th
ndrail, for the mounting of stanchion supports (see figure 8).

uctural requirements
d-rail shall support, without any perceivable permanent deformation, an unfactored horizont
I equal to the service load, applied first to the top of the stanchion, then at the least favourable
ail. In both cases, the maximum loaded deflectionishall not exceed 30 mm.

Mmum service load Fp,, = 300 N/m x maximum distance, in meters, between the axes of two

Fmin should be increased according to the conditions of use without exceeding the above required defle

It is essential to test the strength of the guard-rail under factored loads should it be required to verify th
vable permanent deformation(

fication of safety’requirements

neral

fy requirements of this standard may be verified by measurements, inspection, calculation an
ting is’chosen, the testing procedure described in this clause shall be used.

e underside

ally applied
point along

successive

tion value.

e absence of

H/or testing.
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