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Foreword

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
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INTERNATIONAL STANDARD ISO 11660-1:2008(E)

Cranes — Access, guards and restraints —

Part 1:
General

1 |Scope
Thig part of ISO 11660 establishes the general requirements for access to control stations and other areas of
cranes as defined in 1ISO 4306-1, during normal operations, maintenance, inspection, erection, [dismantling
and|emergency. It also deals with guards and restraints in general, concerning the protection of pgrsons on or
neal the crane with regard to moving parts, falling objects or live parts.

Thel particular requirements relating to access, guards and restraints forithe various types of crangs and lifting
appliances are given in ISO 11660-2, ISO 11660-3 and ISO 11660-5.

In some cases, the particular requirements may not comply ‘with the general requirements. Different
dimgnsions can be permitted provided an equivalent degree of.protection is achieved.

2 [Normative references
Thel| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies.«For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO[4306-1, Cranes — Vocabulary —‘Part 1: General

IEC|60204-32, Safety of machinery — Electrical equipment of machines — Part 32: Requirements| for hoisting
maghines

3 |Terms, definitions and symbols

3.1] Terms-and definitions

Forlthe purposes of this document, the terms and definitions given in ISO 4306-1 and the following|apply.

314
rung ladder

means of access consisting of side-rails and rungs which accommodate both feet, used where the angle of
inclination to the horizontal of inclination exceeds 75°

31.2

stepped ladder

means of access consisting of side-rails and steps which accommodate both feet, used where the angle of
inclination to the horizontal exceeds 60°

3.1.3

stair
means of access used where the angle of inclination to the horizontal does not exceed 50°

© 1SO 2008 — All rights reserved 1
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314
ramp

plane inclined at an angle of 20° or less from the horizontal, without steps

315
walkway
part of an

access system, with essentially horizontal flooring, that permits walking or crawling between

locations on a crane

3.1.6

rest platform

standing arg

3.1.7
platform
horizontal s|

3.1.8
handrail
device that

319
handhold
means of pr

3.1.10
toeboard
vertical plat

3.1.11
foothold
means of pr

3.1.12
manhole
access ope

3.1.13
hatch
access ope

3.1.14
powered a
means of a

3.1.15

a for persons to rest, situated at intervals between flights of ladders or stairs

Lrface for the support of persons engaged in operation, maintenance, inspection orrépair work|

provides continuous hand support between two locations

pviding support by a single hand placement

e that is placed around the perimeter of the platform o retain loose objects

pviding support for one or two feet

hing to allow the passage of a person and which can be fitted with a cover

ning to allow the passage of a person and which is fitted with a hinged door

Ccess system
Ccess with.a power source other than manual and which is used only by operators of the crane

personal p

rotective equipment

any device or appliance designed to be worn or held by an individual for protection against one or more health
and safety hazards

© 1SO 2008 — All rights reserved
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3.2 Symbols

stride distance

S R

rung end

free length for hand clearance

QL o

distance between centre line of rung and vertical surface
distance between ladder and an obstacle to the rear

distance between axis of ladder and a lateral obstacle

gap between discontinuous elements

> 0 N R

riser height

rung pitch

~.

rung size

N =

step width
diameter/width of handrail/handhold
tread depth

N

QT

hand clearance to mounting surface

vertical distance between lower part of handrail/handhold and’floor/foothold

~

vertical distance between higher part of handrail/handhaeldyand floor of platform/rest platform sityiated at top
of ladder/stair

t clearance between edge of handrail/handhold situated along ladder and edge of rung/side-rail gf ladder
u clearance between parallel handrails/fhandholdssthrough which body must pass
v | distance between floor/stair and handrail/guard-rail

v1 | gap between top of toe board and bottom of intermediate guard-rail

vo | gap between top of intermediate guard-rail and bottom of guard-rail

w | distance between floor and-top of toe board

clearance between flooriand lower edge of toe board

z distance between rung’and handhold/handrail

4 |Access

4.1| Classification of access

For the purpases aof this part of ISO 11660 the fnllnwing cases npply'

a) type 1 access: access designed for use without personal protective equipment;

b) type 2 access: access for which some characteristics of type 1 access are not provided; type 2 access
may require the use of personal protective equipment.

© 1SO 2008 — All rights reserved 3
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4.2 Selection of access

4.21

Selection of the means of access

Access to control stations, machinery spaces and portions of the crane for which periodic inspection or
maintenance is required shall be provided by means such as steps, stairs, ladders, gangways, landings and
platforms complete with such handrails, handholds and other accessories as are necessary.

The system

For cranes

shall allow for safe access to cabin and walkway.

hat are reaularh erected-and dismantled means-of acecess-shall ha-nrovided-as reauired-for those
Rat—ae-+Fegd H-64 86— Re-GHSRaRHeG+RedaR = Ra-B8-ProVHa8c—as+egtii-ea—+o+

operations.

For high cranes, it may be advantageous to have a powered access means to the cabin. If a powered ac

system is p
type 2 shall

Manufacturgrs shall take into consideration the following when determining the means of access to be provide

a)

b) equipm
c) vertica
d) nature
Figure 1 sh
Provision of
fixed mean

4.2.2 Selé¢ction of the type of access

The selectig

access

frequency of use;

Their design shall permit performance of the work required.

ovided, the crane shall be designed to receive it. In this case, a complementary means of acces
also be provided.

ent or tools to be carried;

distance to cover;

of use, e.g. maintenance, inspection, walkway.

bws the ranges of angle for different means of access in their working position.

access should be in the following preferential\order: stair, rung ladder, stepped ladder. In addi
5 (e.g. hoop guard, side protection) shall be_preferred to personnel protective equipment.

n of the type of access shall bg ‘as follows:

to control station and starting equipment: type 1 access;

for maintenance period more frequent than once per month: type 1 access.
ng cases, type 2-access may be used:

for maintenance period less frequent than once per month: in this case, access shall be desid
without\personal protective device against falls from height;

Cess
s of

on,

ned

forerection and dismantling.

— access
In the follow
a) access
for use
b) access
NOTE

For a definition of maintenance, see ISO 23815-1:2007, 3.2, “planned (preventive) maintenance”.

4.2.3 Protection against falls from height

Table 1 summarizes the various equipment as defined in Clauses 6, 7 and 9, with the possible corresponding

protection d

epending on the type of access.

© 1SO 2008 — All rights reserved
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Key|
rung ladder

stepped ladder

prea to be avoided

Stairs

nclined walkway

walkway

prohibited area

pccess direction for climbing

O~NO A WN

Figure 1 — Ranges of angle for different means of access in their working positio

=]

Table 1 — Protéection depending on the type of access

Type 1 Type 2
Equipment Collective Personal Collective Personal
protective protective protective pratective
equipment equipment equipment eqyipment
1. YES
Stairs (Side protection) NO YES YES
YES YES
Stgpped ladders (Side protection) NO (Side protection) NO
YES YES
Rupgs ladders (foot hold) (Hoop guards) NO (Hoop guards) YES
| YES N YES ,
Wakkeway (Side protection) i (Side protection) YES

5 General requirements

5.1 Provisions shall be made on every access to provide simultaneous three point support (two hands and
one foot; or two feet and one hand).

5.2 Where lateral body movement is necessary from a rung of a ladder to another support surface, the
distance between the step or rung and the nearest edge of the support surface shall be within a spherical
radius of 0,3 m maximum (see Figure 2).

© 1SO 2008 — All rights reserved 5


https://standardsiso.com/api/?name=446efa488ed4fd61e8d994fba6b59cb7

ISO 11660-1:2008(E)

Figure 2 — Distance between a step or rung and the nearest edge of any support surface

Key
1 support g
R spherica
5.3 Mear
a) have th
boom f
b) takein
c) be co

(see Annex A) which do not retain liquid.

5.4 Every
egress sha
control stati

urfaces
radius

s of access, walking and standing areas shall:

eir working position(s) designated, e.g. platform on articulated{bpom needs defined position of
pr access;

0 account the number of persons, and the presence of objects such as tools and spare parts;
nstructed of materials specified as being incombustible and with slip resistant surfg
control station shall have at least one exit_onto a fixed means of access. An alternative mear

be provided when the fixed means of\access cannot be reached from all working positions of
pon or of the crane.

the

ces

s of
the

5.5 Any aperture in the floor of a gangway, inclined walkway, landing or platform situated above an area

where pers
a) donot
b) havea

5.6 Hand
(minimum 2

Rung ends

bns could be present shall have'slots or interstices which:
bllow a sphere of 20 mm, to pass through;
maximum width 6f42 mm when the length is equal to or greater than 200 mm.

supports shall have smooth surfaces. Edges shall have radii (minimum 2 mm) or be chamf
mm x 24m).

o retain the hands or feet shall be provided at the ends of handholds and footholds.

bred

5.7 Wher
head of the

ACCESS IS Toreseen with portable ladders, permanent means shall be provided to prevent
ladder from moving.

Those ladders shall meet the requirements of this part of ISO 11660 for ladders.

5.8

the

Where means of access are provided between moving parts of the crane structure, the trapping,

crushing, falling hazards shall be addressed in the following preferable order: interlocking, locking,
information/marking.

© 1SO 2008 — All rights reserved
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6
6.1

6.2
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Stairs and stepped ladders

The steps shall be of the non skid type and the outer edge (nose) shall be free from sharp edges.

Step construction shall minimize accumulation of debris and aid in the cleaning of mud and

the shoe sole where appropriate.

6.3

a)

The steps shall withstand without permanent deformation:

a force of 2 000 N applied through a 125 mm diameter disc at any location of the surface; and

debris from

b)

6.4
Tab

If th
gua

All g

Steps shall be regularly spaced. The distance from the floor to the first step’should be the same as the

of th
stan

Stai

Key

ST TN

a uniformly distributed force of 4 500 N per square meter.

Type 1 stairs shall be provided with a handrail and an intermediate guard-rail (see” Cla
e 7) on both sides.

e distance between stairs and a continuous surface is less than 0,2 m it is permissible to omit
rd-rails.

tepped ladders shall be provided with handrails or handholds on both sidés(see Clause 10).
e stair or ladder; but may vary to accommodate movement betwegen the floor and the step or for
dardized components.

s and stepped ladders shall have dimensions in accordance’ with Figure 3, Table 2 and Table 3.

A
Y

A
Y

stride distance
riser height
step width
fread depth

Figure 3 — Dimensional parameters for stairs and stepped ladders

use 10 and

ntermediate

riser height
the fitting of
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Table 2 — Dimensions for stairs

Dimensions in metres

€ Stride digtance is also called a going.

Parameter 3 Type 1 access Type 2 access
min. max. min. max.
Step width, m 0,45 — 0,32 —
Riser height, & P 0,18 0,25 0,18 0,25
Tread depth, p 0,24 — 0,2 —
Stride distaryce; 0715 0727 0715 0727
Height betwgen floor and step — 0,6 — NG
2  See Figyre 3.
b The following formula shall apply: 0,6 m < (24 + a) < 0,66 m. The recommended value is (2 + a) = 0,63 m.

Table 3 — Dimensions for stepped ladders

Dimensions in m

btres

Parameter @

Type 1 acceSs

Type 2 access

min. max. min. max.
Step width, 0,45 — 0,32 —
Riser height} 4 b 0,23 0,3 0,23 0,3
Stride distarjce, a > © 0,08 — 0,08 —
Height betwgen floor and step — 0,6 — 0,7
@  See Figdre 3.
b The formula specified in Table 2 between / and « for stairs is not valid for stepped ladders.
€ Stride digtance is also called a going.
7 Rung|ladders and footholds

7.1 Rung ladders

7.1.1  Thg
7.1.2 Thg
deformation.

uprightssshall permit a firm grasp and shall be free from sharp edges.

rungs shall support at their centre a force of 1 200 N distributed over 0,1 m without perma

hent

7.1.3 Emergency ladders shall comply with requirements of 7.1.1 and 7.1.2.

7.1.4 The following requirements apply to rung ladders or rungs fixed to a surface:

a) rungs shall be regularly spaced with the exception of the first rung, which may vary to accommodate for
movement between the floor and the rung or for the fitting of standardized components.

b) handholds (see Clause 10) shall be provided to give access to or from the ladder (see Figure 4 and
Table 7).

© 1SO 2008 — All rights reserved
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L YR 3 0

~

N

71,6 Where a vertical ladder provides access to a walkway, platform or rest platform, handhol

be

K

free length for hand-clearance

diameter/width of handrail/handhold

hand clearance to mounting surface

vertical distance between lower part of-handrail/handhold and floor/foothold

vertical distance between higherpart of handrail/handhold and floor of platform/rest platform situated at top
clearance between edge of handrail/handhold situated along ladder and edge of rung/side-rail of ladder
clearance between parallel handrails/handholds through which body must pass

distance between rung.and handhold/handrail

Figure 4 — Dimensional parameters for handholds and handrails

rovided if one of the following conditions is fulfilled:

f ladder/stair

s need not

a)

b)

c)

two handrails (see Clause 10) are provided at least 1 m in height from the floor of the walkway, platform

or rest platform;

the ladder uprights are extended to at least 1 m in height from the floor of the walkway, platform or rest

platform;

one handrail and one ladder upright are provided to at least 1 m in height from the floor of the walkway,

platform or rest platform.

Type 1 ladders which present a risk of falling greater than 5 m shall be equipped with a hoop guard (see Clause 8).

Type 1 ladders shall have rest platforms at least every 6 m.

© 1SO 2008 — All rights reserved
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Flights of ladders shall be positioned or other means provided to prevent persons faling more than 6 m.
Whenever possible, flights of ladders shall be positively separated from one another.

The cross-section of a rung shall be circular, or have rounded corners.

The dimensions of rungs and rung ladders shall be in accordance with Figure 5, Figure 6 and Table 4.

(

~
=

(M|
P 4

m/2

AT

(
|
(

=25

 J /l )

(
|5

Key
rung end
gap between stiles if they are discontinuous
rung pitch
rung size
step wid

I R >

=y

Figure 5 — Dimensional parameters for rung ladder
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A
A

distance between centre line of rung and vertical surface
distance between ladder and an obstacle to the rear
distance between axis of ladder and a lateral obstacle

 J

Table 4 — Dimensions for rungs'and rung ladders

Figure 6 — Free space around the rung (ladder without hoop-guard)

Cc

d

e

Distance may be reduced to 0,1 m with discontinuous obstacles.

Dimensipns in metres
I Type 1 access Type 2jaccess
min. max. min. max.

Rung pitch, i 0,23 0,30 0,23 0,30
Height between floor and rung — 0,6 — 0,7
Disfance between centre line of rung and vertical surface, d 0,15 — 0,15b —
Rurrg size, k¢ 0,016 0,040 0,016 0,040
Rulg end, b 0,02 — — —
Step width, m 0,30 — 0,30¢ —
Gap between stiles if-they are discontinuous, g g<0,0lorg>0,05¢ g<0,01o1g=>0,05¢
Distance between‘axis of ladder and a lateral obstacle, 0,30 — 0,25 —
Disjance between ladder and an obstacle to the rear, e 0,7 — 0,7 —
a8 | SeesFiglres 5 and 6.
b

Diameter for circular cross-section or diameter of inscribed circle for regular shape section with more than three corners, or width of
upper flat surface for other profiles.

For placing only one foot, see Figure 5.

Gap of between 0,01 m and 0,05 m is prohibited.

© 1SO 2008 — All rights reserved
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7.2 Footholds

Depending on the shape of the footholds, their dimensions are similar to the rungs of the ladders or are as given
in Figure 7; the values of m and d are given in Table 4 and the values of u and z are given in Table 7.

Handholds (see Clause 10) shall be provided to give access to or from the foothold (see Figure 7 and Table 7).

Footholds shall be regularly spaced. The distance between the floor and the first foothold shall be the same as
the riser height with the exception of the first foothold, which may vary to accommodate for movement

between the floor and the rung or for the fitting of standardized components.

Key

R B N W

[N

12

=

handrail
distance
step wid
clearanc
distance

Dimensionsinmetres

between centre line of rung and vertical surface
h
b between parallel handrails/handholds through which body must pass

between rung and handhold/handrail

Figure 7 — Dimensions for foothold
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https://standardsiso.com/api/?name=446efa488ed4fd61e8d994fba6b59cb7

ISO 11660-1:2008(E)

8 Hoop guards

8.1 A hoop-guard is required for ladders where there is a risk of falling further than 5 m, except when the
ladder is located inside a structure such that the structural members provide equivalent protection. This
equivalent protection is achieved when the two following conditions are fulfilled:

a) a sphere of 0,6 m diameter cannot pass horizontally through the vertical structure;

b) the free space inside the structure is equivalent to that given by the hoop guard (see the examples given
in Figure 8).

Hogp-guards dimensions shall be in accordance with Table 5.

Thel hoops shall be connected by three or five longitudinal bars spaced equally around the haop. In|all cases, a
bar ghall be fixed in a position diametrically opposite to the centre line of the ladder.

Thelstrength of the hoop guard supported by the longitudinal bars shall allow application-at any point ¢n a hoop of
a vdfrtical force of 1 000 N distributed over 0,1 m; no permanent deformation shall result.

Where a platform (measured perpendicular to the ladder) has a width of dess’ than or equal to 1|m, the gap
between the lowest hoop and the handrail shall be reduced to prevent a person from falling through.

~

NOTE This can be achieved by connecting the hoop to the handrail or&quivalent protection (see Figure D).

o/

Figure 8 — Free space inside structure

Key|
1 Jnside diameter = hoop dimension

© IS0 2008 — Al rights reserved 13
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Dimensions in metres

( P
T
1
(et ) N

8.2 Movs
8.3 Movs
a) have th
b) forall g
c) Dbefitte
8.4 Each
a) havea
b) exhibit

Movable ho

Figure 9 — Example of additional protection

ble hoop-guards may be used in conjunction with mévable cabin or platform.

ble hoop-guards for rung ladders shall:

eir movement guided along the access ladder;

perating positions be designed such that the hoops remain perpendicular to the ladder;
H with at least five flexible straps:

flexible strap shall:

minimum strength.ef-25 kN;

an elastic exténsion not exceeding 10 % of the length when a force of 10 kN is applied.

bp-guards.dimensions shall be in accordance with Table 5.

14
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1:2008(E)

Dimensions in metres

Type 1 access

Parameter Type 2 access
min. max.

Vertical distance between the floor and the first hoop 2,2 2,5
Inside diameter of the hoop 0,7 0,8

with 3 vertical bars — 0,9
Hoop pitch If hoop-guards are

withr5verticatbars — 5 provided; samg dimensions

as type 1 aceegs.

Moyable hoop guard only
Inside diameter of the hoop 0,6 0,65
Hogp pitch — 0,8
9 |Walkways, inclined walkways, platforms and manholes
All urfaces upon which personnel may stand shall withstand, without permanent deformation:
a) |aforce of 2 000 N applied through a 125 mm diameter disc at\any location on the surface, and
b) |a uniformly distributed force of 4 500 N-m-2.
If the dimensions of platform hatch on manhole do not*allow space for more than one personj it shall be
des|gned for a minimum force of 1 250 N, instead of the requirements of a) and b) above.
Handholds or handrails shall be provided for walkways, inclined walkways, rest platforms and platfprms above
1 m{ Side protection shall be provided if the vertical drop from the open side of the surface is greater than 3 m
(seg Clause 10).
When a walkway is provided alongside a continuous surface which is intended to provide support jn the event
of alfall, then a handrail is not required along the continuous surface provided that (see Figure 10):
— |H+ W=>=1,25m, or
— |H>=0,7m.
For [the choice of dimension of type 2 platforms, items a) to d) listed in 4.2.1 shall be taken into account and the
relafionship between free height and minimum length of any side shall be in accordance with Figure 11. See also
Clagise 11.
For|the,choice of dimension of type 2 walkways and inclined walkways items a) to d) listed in 4..1 shall be
tak(‘.ll IIII.U dbqulll dllu I.IIU IUIdLIUIIDIII}J UULWUCII IIUU IIUIgIIl dllu VVIULII bl Idll UU III dbbUIUdIIbU VVII. 1 Figure 11

See also Clause 11.

The dimensions of walkways, inclined walkways, platforms, and manholes shall be in accordance with Table 6.
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)

3
Key
1  continuous surface
2 side profection
3 walkway
H height of continuous surface
w  width of pontinuous surface
NOTE Continuous surfaces include, for example, perforated, slotted dnd’mesh type surfaces.
Figure 10 — Walkway provided along.a continuous surface
Dimensions in mgtres
Y | Y )
2 2
1 1
2 2
1,4 1,4
0,4 0,6 X 0,23 0,45 X
Key Key
X minimUJn length of any side X width
Y height dhave the floor. Y ___heiqght abave the floor
1 permitted area 1 permitted area
2 prohibited area 2 prohibited area
a) Platform b) Walkway or inclined walkway
Figure 11 — Relationship between height and other dimensions
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Table 6 — Dimensions for walkways, inclined walkways, platforms, rest platforms and manholes

Dimensions in metres

Type 1 access Type 2 access
Parameter
min. max. min. max.

Width of walkways/inclined walkways 0,452 — 0,23 —
Free length x width of rest platforms 0,4 x04 — — —
Free length x width of platforms 0,6 x0,6 — 0,4x04 —
Fref height above floor of | Person TITOVITTg UpTight ok = & f —
walkways/inclined walkways | berson in kneeling posture — — 0,9F —
Frep height above floor of platforms 2b — 14F —

side of square section/diameter of round section 0,60 =~ 0,6 —
Manhole effective aperture | rectangular section (height x width) 0,50 x0,65) — [0,50xP,65( —

length of passage through manhole — 0,5 — 0,5
NOTE See also Clause 11.
@ | The width of the walkway may be reduced locally to 0,4 m to take account of fixed dbstruction within the access ways
b [In the case of a fixed obstacle of 1 m maximum length, this distance may bé feduced to 1,4 m: in this case, the obgtacle shall be
congpicuously marked.
¢ | For areas from which maintenance shall be carried out, the corresponding values of type 1 are applicable.
10 |Handholds, handrails, intermediate guard-rails and side protection
Harjdholds shall be oriented in a manner consistent with the movement.
Handrails and the line of any handholds shall be parallel to the path of motion of the user.
Sid¢ protection shall be achieved with a handrail, an intermediate guard-rail and toe board, or any other
means of ensuring at least equivalent protection.
Where side protection on a-walkway, inclined walkway or rest platform is interrupted for access to @ connected
staif or ladder, the access 'space need not be protected.
Where side protection” on a platform is interrupted to provide access and there is a risk of|falling, the
intefruption shalllbe"protected by the provision of a self-closing device which cannot open outwprds, e.g. a
gate.
Theluse gfflexible elements such as chains and ropes is not permitted for side protection.
Theldimensions of handholds,handrails intermediate gnarr’l_rnilc and side protection shall be in laccordance
with Figures 4, 7 and 12 and Table 7.
NOTE See also Clause 11.

The preferred cross-section of a handrail or handhold is circular. A square or rectangular cross-section with
rounded corners is permissible.
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11 Minimum free space for walkway and inclined walkway

The minimum free space for walkways and inclined walkways shall be determined taking into account:
— Figure 11, which shows the relationship between height and other dimensions;

— the free height above the floor of walkways and inclined walkways, as defined in Table 6;

— clearance between parallel handrails through which the body shall pass (dimension u in Figures 4 and 7
and as defined in Table 7).

The iIIustratIion is given in Figure 13.

12 Hatch
Hatches shall be capable of only being opened against gravity. Those in rest platforms and.walkways shall also
be provided with a means to secure the trapdoor in the open position. Hatches in platforms shall be self-closing,
e.g. by gravity.

The force n¢cessary to open a hatch shall not exceed 135 N.

V2

V1

y
A
T

Key

g gap between separate sections of handrails/handholds when they are discontinuous

v distance|between floor/stair and handrail/guard-rail

vy gap between top oftog board and bottom of intermediate guard-rail

v, gap between toprofintermediate guard-rail and bottom of guard-rail
distance|between floor and top of toe board

y  clearancg between floor and lower edge of toe board

Figure 12 — Dimensional parameters for side protection
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