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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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The structure of safety standards in the field of machinery is as follows:

a) type-Astandards (basic safety standards) giving basic concepts, principles for design, and general
aspects that can be applied to all machinery;

b) type-Bstandards (generic safety standards) dealing with one safety aspect or one or more type(s)
of safeguard that can be used across a wide range of machinery:

— type-B1standards on particular safety aspects (e.g. safety distances, surface temperature, noise);

c) {

This

This
marH

particular machine or group of machines.

— type-B2 standards on safeguards (e.g. two-hand controls, interlocking devicg
sensitive devices, guards).

ype-C standards (machine safety standards) dealing with detailed safety‘require

document is a type-B1 standard as stated in ISO 12100:2010.

document is of relevance, in particular, for the following stakeholder groups reprg
et players with regard to machinery safety:

Othe
abov]

— Ilachine manufacturers (small, medium and large enterpfises);

ealth and safety bodies (regulators, accident preverition organisations, market survei

rs can be affected by the level of machinery safetyachieved with the means of the docy
e-mentioned stakeholder groups:

—
—

The
proc

In ad

The 1

For 1
built
prec

— I:achine users/employers (small, medium-and large enterprises);

gervice providers, e. g. for maintenance (small, medium and large enterprises);

achine users/employees (e.g. tradexinions, organizations for people with special nee

onsumers (in case of machinery intended for use by consumers).

hbove-mentioned stakeholder groups have been given the possibility to participate at
bss of this document.

dition, this document is intended for standardization bodies elaborating type-C stand

equirements-of this document can be supplemented or modified by a type-C standard

aceording to the requirements of that standard, the requirements of that type-C st
pdence.

S, pressure

ments for a

bsenting the

lance etc.);

ment by the

the drafting

hrds.

hachines*which are covered by the scope of a type-C standard and which have been designed and

hndard take

One method of eliminating or reducing risks caused by machinery is to make use of safety distances
preventing hazard zones from being reached by the upper and lower limbs.

In specifying safety distances, a number of aspects need to be taken into consideration, such as:

— reach situations occurring when machinery is being used;

— reliable surveys of anthropometric data, taking into account population groups likely to be found in
the countries concerned;

— biomechanical factors, such as compression and stretching of parts of the body and limits of joint
rotation;

— technical and practical aspects; and

© ISO
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— additional measures for particular groups of persons (e.g. persons with special needs), which can be
required due to a deviation from the specified body dimensions.

vi © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=f8ab0ae13b82dbb2fea059bd0708a43c

INTERNATIONAL STANDARD

ISO 13857:2019(E)

Safety of machinery — Safety distances to prevent hazard

zones being reached by upper and lower limbs

1 Scope

This document establishes values for safety distances in both industrial and non-industrial

enviwnmmmmmmmdﬂﬂm
for pirotective structures. It also gives information about distances to impede free accessl

limbs (see Annex B).
This|document covers people of 14 years and older (the 5th percentile stature of 14-
apprpximately 1 400 mm). In addition, for upper limbs only, it provides information for ch
than|3 years (5th percentile stature of 3-year-olds is approximately 900 mm)Wwhere reach
openfings needs to be addressed.

NOTH
inten|

1 It is not practical to specify safety distances for all persons, ‘Therefore, the values p
ded to cover the 95th percentile of the population.

Data|for preventing lower limb access for children is not considered.

The
dista
even

istances apply when sufficient risk reduction can beachieved by distance alone. Be
nces depend on size, some people of extreme dimensions will still be able to reach hl
when the requirements of this document are met:

Com
the 1
haza

pliance with the requirements in this documént will prevent access to the hazard zone. N
[ser of this document is advised that it.does not provide the required risk reducti
rd (e.g. hazards related to machine emissions such as ionizing radiation, heat sources,

The
haza

flauses covering lower limbs apply-en their own only when access by the upper limbs
rd zone is not foreseeable according to the risk assessment.

The pafety distances are intended to protect those persons trying to reach hazard zong
condjfitions specified (see 4.1(1).

NOTH
(seel

2 This documentis not intended to provide measures against reaching a hazard zone by
SO 14120:2015, 548):

ormative references

constitutes requirements of this document. For dated references, only the edition cited

appropriate
by the lower

year-olds is
ildren older
ing through

resented are

rause safety

hzard zones

levertheless
n for every
hoise, dust).

to the same

s under the

rlimbing over

heir content
applies. For

hts) applies.

[SO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100:2010 and the

following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/
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protective structure

safeguard (e.g. a guard, an impeding device) or other physical obstruction (e.g. a part of a machine)
which restricts the movement of the body and/or a part of it in order to prevent reaching hazard zones

3.2
reference plane
level at which persons would normally stand during the use of the machine or access to the hazard zone

Note 1 to entry: The reference plane is not necessarily the ground or the floor (for example a working platform
can be the reference plane).

3.3
safety distance

safe separatfion distance
SF
minimum djstance a protective structure is required to be placed from a hazard zone

4 Safety|distances to prevent reach or access by upper and lower limbs
4.1 Genefal

4.1.1 Asspmptions

The safety distances in this document have been derived by making the following assumptions:
— the protective structures and any openings in them retain their shape and position;

— safety dlistances are measured from the surface restricting the body or the relevant part of the hody;

— the body is forced over protective structures or through openings in an attempt to reach the
hazard gone;

— thereissome contact with the reference plane while wearing shoes (use of high-soled shoes, climbing
and jumping are not included);

— no aids puch as chairs or ladders-are used to change the reference plane;

— no aids puch as rods or tools-are used to extend the natural reach of the upper limbs.
4.1.2 Riskassessmernt

4.1.2.1 General

Safety dista] Ces are determlned 1f the hazard to be con51dered has been 1dent1f1ed as 51gn1f1can1 (see
ISO 12100: ' R

possibility of access or the Varlety of hazard zones requlres the appllcatlon of more than one table, all
safety distances shall be taken into account. When more than one safety distance is determined for the
same means of access, the greatest safety distance shall be applied.

The safety distances, s,, given in Table 7 apply to persons reaching through openings using the lower
limbs in an attempt to reach a hazard zone.

4.1.2.2 Selection of safety distances when reaching upwards and reaching over

Prior to selecting a suitable safety distance in case of reaching upwards (see 4.2.1) or reaching over
protective structures (see 4.2.2), it is necessary to consider the severity of harm and the probability of
occurrence of this harm caused by the hazard.

2 © IS0 2019 - All rights reserved
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In case of reaching upwards, the higher value according to 4.2.1.2 shall be applied. In the case of
reaching over protective structures, the values of Table 2 shall be applied.

The lower value according to 4.2.1.2 or Table 1 may only be applied where both the severity of harm
and the probability of occurrence of harm caused by the hazard are low (see ISO 12100:2010, 5.5.2.3).

The probability of occurrence of harm can be assumed low with, for example, slow movements which
allow escape from the hazardous movement.

The severity of the harm can be assumed low in the following examples:

— when temperature and contact duration with hot surfaces is below the burn threshold value (for

jurn threshold values, see ISO 13732-1);

q

More
4.2
4.2.1

4.2.1
Figu

4.2.1

or hazards which do not cause permanent harm or irreversible damages to the body;for e
1s haematomas, slight contusions or breaking of parts of the body which grow again, like

guidance on risk estimation is given in ISO/TR 14121-2:2012, Clause 6.
Safety distances to prevent access by upper limbs
Reaching upwards

.1 General

e 1 shows the safety distance for reaching upwards.,

.2 Height of the hazard zone

The height of the hazard zone, h, shall be 2 700 Thm or more.

The
prob|

height of the hazard zone, h, shall be'2- 500 mm or more where both the severity of h
nbility of occurrence of harm caused by the hazard are low.

1

/

xample such
finger nails.

hrm and the

Key

1 hazard zone

2 reference plane

h  height of hazard zone

© ISO

Figure 1 — Reaching upwards
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4.2.2 Reaching over protective structures

4.2.2.1 General

Figure 2 shows reaching over a protective structure.

horizont|

The values
height of thd

hazard zond.

When the k
protective
Consequent

q

4.2.2.2 V3

Table 1 may
the injury. 1
protective s

NOTE

area of ul
area outj
height of
height of

h ps

pper limb reach

ide of upper limb reach (hazard zone)

the point of the hazard zone which is nearest to the area of upper limb reach
protective structure

Figure 2 — Reaching over protective structure

e hazard zone, the height of protective structures and the horizontal safety distance t

hown values of hy, hy,, or spyare between two values, the greater safety distance or h
tructure or change in(the height (higher or lower) of the hazard zone shall be
y, there shall be no interpolation of the values given.

lues

be used when the injury severity is slight and there is a low probability of occurren
able 1 provides the relationship between the height of the hazard zone, the height d
tructure and the horizontal safety distance (see Figure 2).

bl safety distance of the point of the hazard zone which-i$-hearest to the area of upper limb reac}

piven in Tables 1 and 2 shall be used:to determine the corresponding dimension(s) d

f the
D the

gher
1sed.

ce of
f the

Annex A gives examples of the use of Table 1.
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Table 1 — Reaching over protective structures — Only minor injuries along with a low

probability of occurrence

Dimensions in millimetres

hys, height of protective structure?
hy, heightof | 1000 1200 1400 1600 1800 2000 2200 2400 2500
the point of
the hazard
zone which . . . L
is nearest to | Sn horizontal safety distance of the point of .the hazard zone which is nearest to the area
the area of of upper limb reach
upper imb
ﬂeach
2500 0 0 0 0 0 0 0 0 0
2400 100 100 100 100 100 100 100 100 0
2200 600 600 500 500 400 350 250 0 0
2000 1100 900 700 600 500 350 0 0 0
1800 1100 1000 900 900 600 0 0 0 0
| 600 1300 1000 900 900 500 0 0 0 0
1400 1300 1000 900 800 100 0 0 0 0
| 200 1400 1000 900 500 0 0 0 0 0
| 000 1400 1000 900 300 0 0 0 0 0
800 1300 900 600 0 0 0 0 0 0
600 1200 500 0 Q 0 0 0 0 0
400 1200 300 0 0 0 0 0 0 0
200 1100 200 0 0 0 0 0 0 0
0 1100 200 0 0 0 0 0 0 0
a  Protective structures less than 1 000 mm in‘height are not included because they do not sufficiently restitict movement
of th¢ body.

Tabl¢ 2 shall be used when Tahlé\1"is not applicable. Table 2 provides the relationship lbetween the
height of the hazard zone, the hejght of the protective structure and the horizontal safety distance (see

Figure 2).

NOTH Annex A gives examples of the use of Table 2.

© IS0 2019 - All rights reserved
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Table 2 — Reaching over protective structures

Dimensions in millimetres

hys height of protective structureb-c
hy, heightof | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2500 | 2700
the point of
the hazard
zone which . . . L
is nearest to | St horizontal safety distance of the Pomt of‘ th(‘a haza!‘d zone which is nearest to the area
the area 01 [0) upp‘kr IIIND reacil
upper limh
reach?
2700 0 0 0 0 0 0 0 0 0 0
2600 900 800 700 600 600 500 400 300 100 0
2400 1100 1000 900 800 700 600 400 300 100 0
2200 1300 1200 1000 900 800 600 400 300 0 0
2000 1400 1300 1100 900 800 600 400 0 0 0
1800 1500 1400 1100 900 800 600 0 0 0 0
1600 1500| 1400 1100 900 800 500 0 0 0 0
1400 1500| 1400 1100 900 800 0 0 0 0 0
1200 1500 1400 1100 900 700 0 0 0 0 0
1000 1500 1400 1000 800 0 0 0 0 0 0
800 1500| 1300 900 600 0 0 0 0 0 0
600 1400| 1300 800 0 0 0 0 0 0 0
400 1400| 1200 400 0 0 0 0 0 0 0
200 1200 900 0 0 0 0 0 0 0 0
0 1100 500 0 0 0 0 0 0 0 0
a  For hazarld zones above 2 700 mm, refer to 4:2.1"
b Protectivg structures less than 1 000 mim ih'height are not included because they do not sufficiently restrict movgment
of the body.
¢ Protective structures lower than~-18400 mm should not be used without additional protective measures.
4.2.3 Reaching around
Table 3 shoys examples of fundamental movements for persons of 14 years and above (approximjately
1,4 m height and above) (see also 4.2.5). Safety distances shorter than 850 mm may be used wheh the
obstacle limfiting the movement is at least 300 mm long.

© ISO 2019 - All rights reserved
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Table 3 — Reaching around with limitation of movement

Dimensions in millimetres

Safety distance to

hazard zone, s, Illustration

Limitation of movement

Limitation of movement 2850
only at shoulder and armpit

<120 2
SHY

~—
S/‘
/]
V.
Arm|supported up to elbow >550 © A7
S 7
T ¢
Arm|supported up to wrist 2230 ‘(4
A
.\%
5 ¢ 7
Vi
A
2620 A /
|
Arm|and hand supportéd up =130 © A7
to knuckle joint S '
vi
(
T

=720 N\

Key
A range of movement of upper limb
s, radial safety distance

a  This is either the diameter of a round opening, or the side of a square opening, or the narrowest dimension of the slot
opening.

© IS0 2019 - All rights reserved 7
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4.2.4 Reaching through openings

4.2.4.1 Reaching through regular openings — Persons of 14 years of age and above

Table 4 gives safety distances to hazard zones, s, for regular openings for persons of 14 years of age
and above.

The dimension of the opening, e, corresponds to the side of a square opening, the diameter of a round
opening and the narrowest dimension of a slot opening.

For openings larger than 120 mm, safety distances in accordance with 4.2.2 shall be used.

Table 4 — Reaching through regular openings — Persons of 14 years of age and above
Dimensions in/ millinjetres
Part of bddy Illustration Opening Safety distance to hazard-zone, s,
Slot Square Round
\S; [N}
Fingertip e<4 22 22 22
4<e<b =10 =5 =5
S
Finger up to| ¢ 6<e<8 20 >15 >5
knuckle join
8<e<10 280 225 =20
o [N
Hand < 0xes<12 =100 >80 >80
1
12<e<20 >120 =120 2120
20<e<30 28502 =120 =120
e s |
N 30 <e<40 >850 >200 >120
Arm up to . }
junction with
shoulder
40<e<120 2850 2850 2850
NOTE The bold lines within the table delineate that part of the body restricted by the opening size.
a  If the length of the slot opening is <65 mm, the thumb will act as a stop and the safety distance may be reduced to
2200 mm.

4.2.4.2 Reaching through regular openings — Persons of 3 years of age and above

Table 5 considers the smaller dimensions of the thickness of the upper limbs and the behaviour of
persons of 3 years of age and above.

8 © IS0 2019 - All rights reserved
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The dimensions of openings, e, correspond to the side of a square opening, the diameter of a round
opening and the narrowest dimension of a slot opening.

For openings larger than 100 mm, safety distances in accordance with 4.2.2 shall be used.
NOTE Measures for children's protection against strangulation are not covered by this document.

Table 5 — Reaching through regular openings — Persons of 3 years of age and above
Dimensions in millimetres

Part of body Illustration Opening Safety distance to hazard zone, s,
Slot Square Round
\S/" Q
Fingertip e<4 22 22 22
4<e<b =220 210 210
S
Fingpr up to v 6<e<8 240 >30 >20
knudkle joint
8<es<10 =80 =260 260
K @
Hand < 10<e<12 =100 280 280
12<e<20 29002 2120 2120
@
%
A 20<e<30 2900 =550 2120
rm|up to .
junction with
shoullder
30<e<100 2900 2900 2900
NOTE The boldline within the table delineates that part of the body restricted by the opening size.
a  If the length of the slot opening is <40 mm, the thumb will act as a stop and the safety distance may pe reduced to
2120|mum.

4.2.4.3 Openings of irregular shape
In the case of irregular openings, the following steps shall be carried out in the order given.
a) Determine:

— the diameter of the smallest round opening;

— the side of the smallest square opening; and

— the width of the narrowest slot opening;

into which the irregular opening can be completely inserted [see hatched area in Figures 3 a) and b)].

© IS0 2019 - All rights reserved
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b) Using Table 4 (14 years and older) or Table 5 (3 years and older) as appropriate, select the
corresponding safety distances to hazard zone for each of the openings determined in step a).

c) The shortest safety distance of the three values selected in b) may be used.

2
Key
1 side of th
2 width of

3  diametel

4.2.5 Effd

In Tables 1
structures g
fingers and
achieved ar¢

Protective s

e smallest square opening
the narrowest slot opening
of the smallest round opening

Figure 3 — Openings ef irregular shape

ct of additional protective structures on safety distances

e shown in Tables 3 and 6.

tructures and sutfaces on which the arm can rest may be inclined at any angle.

b)

to 5, the referenced protective structures are located in one plane. Additional protective
r surfaces which functionras'such can reduce the free movement of the arm, the hand dr the
can increase the zone where hazard points can be admissible. Examples of how this cqn be

10

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=f8ab0ae13b82dbb2fea059bd0708a43c

ISO 13857:2019(E)

Table 6 — Reaching around with additional protective structures

Dimensions in millimetres

Limitation of movement

Safety distance to
hazard zone, s,

Illustration

one §eparate protective struc-
ture| which permits move-
ment from the fingers up to
the §nuckle joint.

Limitation of movement at s 2230
shoulder and armplt:- 5122 550
EWO separate protgctlve struc- 5,5 2 850
ures — one permits move-
ment from the wrist, the other
movement from the elbow.
NN
\
| §
—
&
Q
Q
Limifation of movement at 532850
shoulder and armpit: 542130

Key

s, radial safety distance

4.3 Safety distances to prevent access by lower limbs

In general, safety distances should be determined using Tables 1 to 6 for the upper limbs. Where it is

foreseeable that the upper limbs cannot have access to openings, Table 7 may be used alone to determine
safety distances for the lower limbs.

The dimension, e, of openings corresponds to the side of a square opening, the diameter of a round

opening or the narrowest dimension of a slot opening.

© IS0 2019 - All rights reserved
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The values given in Table 7 are independent of whether clothing or footwear is being worn and are
applicable for persons of 14 years of age and above.

For reaching through openings of irregular shape, see 4.2.4.3.

Table 7 — Reaching through openings of regular shape by lower limbs
Dimensions in millimetres

. . . Safety distance to hazard zone, s,
Part of lower limb Illustration Opening
Slot Square or round
|
e<5 0 0
5
Toe tip 7/ v
7 5<ex<15 =10 0
Toe 15<e<35 =802 225
35<e<60 =180 >80
Foot ¢
60 <e<80 2650b 2180
7
St
Leg (toe tip o knee) | . W 80<e=<95 >1100¢ >650b
95 <e<180 21 100¢ =21 100¢
v ,
Leg (toe tip tp crotch) /
180 <e <240 Not admissible =1 100¢
a  Ifthe length of the slot opening is <75 mm, the distance may be reduced to 250 mm.
b The value corresponds to leg (toe tip to knee).
¢ The value corresponds to leg (toe tip to crotch).
NOTE Slot openings with e > 180 mm and square or round openings with e > 240 mm will allow access for the whole body.

In some cases (e.g. mobile agricultural machines designed to move over uneven ground), the safety
distances given in this document cannot be applied. In such cases, at least protective structures to
restrict the free movement of the lower limbs should be used. For this method, the values given in

Annex B can be used.

12 © IS0 2019 - All rights reserved
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4.4 Consideration of whole body access

Protective structures with slot openings with e > 180 mm and square or round openings with
e > 240 mm (see 4.2.4.1) shall not be used without additional protective measures since they can allow
whole body access.

Protective structures less than 1 400 mm in height, according to Table 2, shall not be used without
additional protective measures.

NOTE1 The consideration of the full body access either by climbing over or by crouching under protective
structures is indispensable for the application of this document.

NOTHE 2  Examples can also be found in ISO/TR 20218-2.

© IS0 2019 - All rights reserved 13
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Annex A
(informative)

Use of Tables 1 and 2 with intermediate values

The following examples explain the use of the tables referred to in 4.2.2.2 when values other than those
given in these tables themselves will be used. For the examples, Table 2 is used.

EXAMPLE 1

Task: To determine the height, h, of the protective structure with known values for h; and sy,.

ps’

Assumptions
— The height, hy, of the hazard zone is 1 500 mm
— The horigontal distance, s;, from the proposed protective structure is 800 mm

Method: the height, h ., of the protective structure can be determined as follows:

ps’

@ For hy}, the value 1 600 mm is selected as the closest value to 1 500 fam‘while having safety distancef in
that row that are greater (safer) than h, =1 400 mm.

(2 The vijlue s, = 800 mm is selected.

@ The c¢rresponding value for the height, h ., of the protective structure is 1 800 mm.

ps’

14 © IS0 2019 - All rights reserved
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Dimensions in millimetres

Height of protective structure 2>

Height of b
l;?,fﬁgnci 1000 1200 1400 1600 1800@ 2000 2200 2400 2500 2700
a Horizontal safety distance to hazard zone, ¢
2700 0 0 0 0 0 0 0 0 0 0
2600 900 800 700 600 600 500 400 300 100 0
2400 1100 1000 900 800 700 600 400 300 100 0
2200 1300 1200 1000 900 800 600 400 300 0 0
2000 1400 1300 1100 900 800 600 400 0 0 0
1800 1500 1400 1100 900 800 600 0 0 0 0
1600@ 1500 1400 1100 900 800@ 500 0 0 0 0
1400 1500 1400 1100 900 800 0 0 0 0 0
1200 1500 1400 1100 900 700 0 0 0 0 0
1000 1500 1400 1000 800 0 0
800 1500 1300 900 600 0 0 o
600 1400 1300 800 0 0 0 N
400 1400 1200 400 0 0 0 o
200 1200 900 0 0 0 0 N
0 1100 500 0 0 0 0 N

a  Protective structures less than 1 000 mm in‘height are not included because they do not sufficjently restrict

movement of the body.

b Protective structures lower than 1 400 nhm should not be used without additional protective megsures.

c For hazard zones above 2 700 mm, refer to 4.2.1.

EXAMPLE 2

Figure A.1 — Example 1 — Table 2

Task: To determine‘the’horizontal safety distance, s;,, from the hazard zone with known values for A, and hps.

Assumptions:

— The height, hy, of the hazard zone is 2 300 mm

.

— Thesheight hpb of the protective structureis 1 500 mm

Method: The horizontal safety distance, s}, from the hazard zone can be determined as follows:

@ The value h,s =1 400 mm is selected as being closest to 1 500 mm, while having safety distances in that
column that are greater (safer) than h,¢=1 600 mm.

@ The value h; =2 200 mm is selected as being closest to 2 300 mm, while having safety distances that are
greater (safer) than for h, = 2 400 mm.

@ The corresponding value for s; is 1 000 mm.

© IS0 2019 - All rights reserved
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Dimensions in millimetres

Height of Height of protec;ive structure a.b
o [1000 1200 |1400@)|1600 [1800 |2000 [2200 |2400 [2500 [2700
a Horizontal safety distance to hazard zone, ¢
2700 0 0 0 0 0 0 0 0 0 0
2600 900 800 700 600 600 500 400 300 100 0
2400 1100 1000 900 800 700 600 400 300 100 0
2200@ 1300 1200 1000@ 900 800 600 400 300 0 0
2040 1400 1300 1100 900 800 600 400 0 0 0
18Q0 1500 1400 1100 900 800 600 0 0 0 0
16(0 1500 1400 1100 900 800 500 0 0 0 0
14Q0 1500 1400 1100 900 800 0 0 0 0 0
12Q0 1500 1400 1100 900 700 0 0 0 0 0
10Q0 1500 1400 1000 800 0 0
8]0 1500 1300 900 600 0 0 o
670 1400 1300 800 0 0 0 N
440 1400 1200 400 0 0 0 o
240 1200 900 0 0 0 0 N
0 1100 500 0 0 0 0 o

a  Protectiye structures less than 1 000 mm in heightcare not included because they do not sufficiently rdstrict

movemept of the body.
b Protective structures lower than 1 400 mm should not be used without additional protective measures.

c For hazald zones above 2 700 mm, refer to*4.2.1.

EXAMPLE 3

Task: To determine the heightyh,, of the hazard zone with known values for h]Ds and s,.

Assumptions

Figure A.2 — Example 2 — Table 2

— The horizontalsafety distance, sy, from the hazard zone is 850 mm

— The height h}m of the protective structure is 1 700 mm

Method: the height, h;, of the hazard zone can be determined as follows:

@ The value h,; =1 600 mm is selected as being closest to 1 700 mm while having safety distances in that

column that are greater (safer) than h,; =1 800 mm.

@ The value s, = 800 mm is selected as being closest to (and lower than) 850 mm, and therefore several
improper positions are determined as highlighted in Figure A.3.

@ The corresponding value for hy, is 2 400 mm or more, or 1 000 mm or less.

16
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