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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draw
patent(s).
rights in
patent(s)
this may

WWW.iso

les of the

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not.réceived ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
ot represent the latest information, which may be obtained from the patent database ayailable at

.pbrg/patents. [SO shall not be held responsible for identifying any or allysuch patent rightq.

Any trad¢ name used in this document is information given for the convenience of users and| does not

constitut¢ an endorsement.

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISQ/TC 94, Personal safety — Protective clqthing and
equipmen

This sec
been tec

The main

Level
inser
refer

chem

flamd resistancerequirements and method updated.

insul

Table

t, Subcommittee SC 14, Firefighters' personal equipment.

ﬁEd edition of ISO 11999-6 cancels and replaces the first edition (ISO 11999-6:2016), yhich has

ically revised.
changes are as follows:
A1l and A2 deleted to provide.a single level of performance;
Fion of updated ISO 20345:2021/Amd 1:2024 references;
bnces to [SO 20344;2011 and ISO 20345:2011 have been deleted;

lical resistant feetwear requirements and method updated.

ntion against Heat requirements updated.

s 2-and 3 have been updated.

Alist of all parts in the ISO 11999 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

© IS0 2024 - All rights reserved
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PPE for firefighters — Test methods and requirements for
PPE used by firefighters who are at risk of exposure to high
levels of heat and/or flame while fighting fires occurring in
structures —

Part 6]
Footwear
1 Scope

This docfiment specifies the minimum design and performance requirements: for footwear gs part of
personal protective equipment [PPE] to be used by firefighters, primarily butnot solely to proteft against
flame and high thermal loads while fighting fires occurring in structures.

2 Normmative references

The folloying documents are referred to in the text in such a way;that some or all of their content cpnstitutes
requiremgnts of this document. For dated references, only the edition cited applies. For undated rgferences,
the latest|edition of the referenced document (including any~amendments) applies.

[SO 868, |Plastics and ebonite — Determination of .indentation hardness by means of a durometer (Shore
hardness)

[SO 6942:R022, Protective clothing — Protection.against heat and fire — Method of test: Evaluation ofmaterials
and matefial assemblies when exposed to a seurce of radiant heat

ISO 15028, Protective clothing — Protection against flame — Method of test for limited flame spread

ISO 11999-1, PPE for firefighters —\Test methods and requirements for PPE used by firefighters who fire at risk
of exposuffe to high levels of heat.and/or flame while fighting fires occurring in structures — Part 1: Ggneral

[SO 20344:2021, Personal pratective equipment — Test methods for footwear
[SO 20344:2021/Amd 412024, Personal protective equipment — Test methods for footwear — Amendment 1
[SO 2034%:2021, Personal protective equipment — Safety footwear

[SO 20345%:2021/Amd 1:2024, Personal protective equipment — Safety footwear — Amendment 1

EN 1383 12019 Lootvuoagr nyroftocting aaainct chopaicalc Doyt 1: Torminalaoay and toct pmothadc
Tt EFRHOo4Y

O TOT T OOTW et pr otCCoiiig g uttot ChCTttCtts Tt cCo T TIToOtrs

EN 13832-3:2018, Footwear protecting against chemicals — Part 3: Requirements for footwear highly resistant
to chemicals under laboratory conditions

ISO 13994, Clothing for protection against liquid chemicals — Determination of the resistance of protective
clothing materials to penetration by liquids under pressure

EN 50321-1:2018, Live Working - Footwear for Electrical protection - Insulating footwear and overboots

© IS0 2024 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20344, ISO 11999-1 and EN 13832-
1 apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

4 C(lassification, design and performance level

4.1 Clapsification

Footwear]shall be classified in accordance with Table 1.

Table 1 — Classification of footwear

Classification Description

Class | Footwear made from leather and other matérials, excluding
all-rubber or all-polymeric foetwear

Class I All-polymeric (i.e. entirely moulded) iricluding all-rubber (i.e. en-
tirely vulcanized)\footwear

4.2 Design

Footwear|shall conform to one of the designs C to E given*in Figure 1.

© IS0 2024 - All rights reserved
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lo shoe

arfkle boot

hqlf-knee boot

krlee-height boot

thjgh boot

Vqriable extension which can be adapted to the wearer.

Design E can be a knee-height bodt (design D) equipped with a thin impermeable material whi

the upper aind which can be cut to adapt theboot to the wearer.

4.3

Figure 1 — Design of footwear

Innocuousness

Refer to [$0 20345:2021 and ISO 20345:2021/Amd 1:2024, 5.3.6.

4.4 Sizing

Manufacturers shall develop a sizing range of footwear based on anthropometric data.

rh extends

5 Sampling and conditioning

5.1 Sampling

The minimum number of samples shall be that specified in [SO 20344:2021 and ISO 20344:2021/Amd 1:2024,
Clause 4, together with the minimum number of test pieces taken from each sample, as given in Table 2,
unless otherwise stated within this standard.

Wherever possible, test pieces shall be taken from the whole footwear unless otherwise stated in this
document or in ISO 20344.

© IS0 2024 - All rights reserved
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If it is not possible to obtain a large enough test piece from the footwear, then a sample of the material or
material combination from which the component has been manufactured can be used instead and this shall
be noted in the test report.

Where samples are required from each of three sizes, these shall comprise of the largest, smallest and a
middle size of the footwear under test.
5.2 Conditioning

All test pieces shall be conditioned in a standard atmosphere of (23 + 2) °C and (50 * 5) % relative humidity
for a minimum of 24 hours before testing, unless otherwise stated in the test method.

he start of

The maxiprt-tire-wh 3 " 8 st
testing shiall be not greater than 10 min, unless otherwise stated in the test method.

Each test piece shall individually satisfy the specific requirement, unless otherwise stated iu the teqt method.

The unceftainty of measurement for each test method described in the present standdrd can be|assessed.
One of the following approaches should be used:

— astatffistical method, e.g. as given in ISO 5725-2;
— amathematical method, e.g. as given in ISO/IEC Guide 98-1;
— Uncertainty and conformity assessments given in ISO/IEC Guide 98-4;

— JCGM|[100:2008.

Table 2 — Minimum number of samples and test pieces

Plroperty to be Number of Number of test pieces Test only on the
. Reference -
letermined? samples from each sample final foptwear
Insulption against heat 6.2.1 onepair See 7.1 Yqs
Radiant heat 6.2.2 olre pair See 7.2 Yqs
Flhme resistance 6.2.3 one pair See 7.3 Yqgs
Scliff cap abrasion 150 2063359.2021’ one scuff cap Two test pieces Np
Zipper puller attachment strength 652 three zippers Np
Zippér lateral strength 617.3 three zippers Np
a  ISO 20B44:2021 and ISO 20344;2021/Amd 1:2024, Table 1, applies.
6 Requirements

6.1 General réequirement

Footwear

for firefighters shall conform to the requirements specified in Table 3.

Customized safety footwear shall conform to the requirements given in ISO 20345:2021, Table 3 and

Annex A.

© IS0 2024 - All rights reserved
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Table 3 — General requirement

Requirement

Reference

Classification of footwear

ISO
20345:2021and ISO
20345:2021/Amd
1:2024

This document

Class 1

Class I

Marking
symbol

General

Footwear con-
struction

Type and classifi-
cation

Height of upper

5.2.2

Specific ergonomic
feature

5.3.4

Leakproofness

Water resistance

WR

Heel Area

DesignC,Dand E

5.2.3

Whole foot-
wear

Constructional
performance

Construction

5.3.1.1

Upper/outsole bond
strength

5.3.1.2

Insulation against
heat

Slip resistance

5.3.5.2
6.2.10

See
Annex D

Energy absorption
of seat region

6.2.4

Flame resistance

Perforation resist-
ance

6.2.1

PL
PS

Toe protection

General

53.2.1 \\\'

Internal length of
toe caps

53.2.2,"
42\@

Width of Toecap
Flange

%6323

Impact re51stance,.\

7 5326

Compression res.is%-’

ance ~\ N

5.3.2.7

N
Corrosio@st—
ance offmetal toe
caps-. -

5.3.2.4

iour of Toe-
c S

f

RThermal and
Chemical)

5.3.2.5

Electric &(?p

LON
N\
erty

Electrically insulat-
ing footweard

(o)}
S
o

N/A

EN 50321 -1
12018

Antistatic footweard

[o)}
o~
w

N/A

A

O

y A
%}stance to
ihimical

Cold insulation of
sole complex

6.2.3.2

CI

environment

Resistance to chem-

6.3.1/6.3.2

N/A

CH

icals

6.3.3

N/A

CH

The applicability of requirement to a particular classification is indicated in this table by the following:

a Means that the requirement shall be met. In some cases, the requirement relates only to particular materials within the classification,. This does not mean
that other materials are precluded from use.

b Means that if the component parts exists, the requirement shall be met.

¢ Means that if the property is claimed, the requirement given in the appropriate clause shall be met.

d One of the Two shall be chosen

N/A means the requirement is not applicable.

© IS0 2024 - All rights reserved
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Table 3 (continued)

Requirement Reference Classification of footwear | Marking
ISO This document Class 1 Class I symbol
20345:2021 and ISO
20345:2021/Amd
1:2024
Zipper 6.7 b b
A . Metatarsal protec- 6.2.6 ¢ ¢ M
ccessories .
tion
Ankle protection 6.2.7 ¢ ¢ AN
Innocuousness 5.3.6 a a
Requirement
Upper Thickness 5.4.2 N/A a r\b‘
Tear strength 5.4.3 a m v
Tensile properties 5.4.4 a (.r;‘ ‘1/
Flexing resistance 5.4.5 N/A 7 a
Water vapour 5.4.6 a Q)u N/A
permeability &coef- 7\
ficient '\
Hydrolysis 5.4.7 ~va a
Water penetration 6.3.1 x\"} a N/A WPA
Water absorption , 0O
Radiant heat 6.2!§\<< a a
Flame resistance Q/ a a
Cut resistance 6.2.8 ) \\\ ) ¢ ¢ CR
; LN
Scuff cap abrasion 6.2.9 o b b SC
\d
Lining Vamp Tear strength 5.5.2 s&\ a N/A
Abrasion resistance 5.5.3[\& a N/A
Water vapour 5.5&0 a N/A
permeability &coef-
ficient \O
Quarter Tear strength ‘C\)b 5.5.2 b N/A
Abrasion resistan@ N 5.5.3 b N/A
Water vapoury, . 5.5.4 b N/A
permeabili ef-
ficient _
Tongue Tea;&twgth 5.6.2 b N/A
Insole/insodks O\\.) See Table 4 a b
Outsole i ~a/r strength 5.8.3 a a
0.'Abrasion resistance 5.8.4 a a
?\2 Flexing resistance 5.8.5 a a
EO Hydrolysis 5.8.6 a a
?\ Interlayer bond 5.8.7 b b
& strength
% Resistance to fuel oil 6.4.2 a a
Cleated area 5.8.2.2 a a
Thickness 5.8.2.1 a a
Cleat design 6.6.1 a a

The applicability of requirement to a particular classification is indicated in this table by the following:

a Means that the requirement shall be met. In some cases, the requirement relates only to particular materials within the classification,. This does not mean
that other materials are precluded from use.

b Means that if the component parts exists, the requirement shall be met.
¢ Means that if the property is claimed, the requirement given in the appropriate clause shall be met.
d One of the Two shall be chosen

N/A means the requirement is not applicable.

© IS0 2024 - All rights reserved
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Table 3 (continued)

Requirement Reference Classification of footwear | Marking
bol
ISO This document Class 1 Class I symbo
20345:2021and ISO
20345:2021/Amd
1:2024
Cleat height 6.6.2 a a
Cleat height in the 6.6.3 a a
waist area
Heel breast 6.6.4 a a LG
Resistance to hot 6.4.1 a a
contact
The applicability of requirement to a particular classification is indicated in this table by the following:
a Means that the requirement shall be met. In some cases, the requirement relates only to particular materials within the classification,'This does not mean
that other matgerials are precluded from use.
b Means that if the component parts exists, the requirement shall be met.
¢ Means that if the property is claimed, the requirement given in the appropriate clause shall be met.
d One of tije Two shall be chosen
N/A means th¢ requirement is not applicable.
Table 4 — Basic requirements for insoles and/or insocks
Options Component to Requirements to fulfillin ISO 20345:2021/Amd 1:2024
be assessed . - .
Thickness Water{absorption Abrasion
desorption
P Insole nsock
1 No Jnsole or Non-removable Insock a a N/A a
if prpsent not insock
fulf]lling the
requirements
Insole present No insock Insole a a a N/A
Seat sock pres- Seat sock N/A N/A N/A a
ent
Full insock, Insock and a a N/A N/A
non-removable insole
Insock N/A N/A N/A a
Full insock, Insole a a a N/A
removable and
water perme- Insock N/A N/A N/A a
able
Full insock; Insole a a a N/A
removableniot
water pérme- Insock N/A a N/A a
dble
NOTE 1 For removable insocks, see 9.4.
a Means tlat the requirfement shall be met.
N/A means th¢ requirementis not applicable.
6.2 Thermalbehaviour

6.2.1

Insulation against heat

When tested in accordance with the method described in 7.1, the footwear shall meet the respective
requirements for performance in Table 5 and Table 6.

© IS0 2024 - All rights reserved
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Table 5 — Insulation against heat: requirements for the temperature inside the footwear

Level of performance for each Performance requirement
requirements
Sand bath temperature (°C
p (°C) 250 ( +5 )
0
Inside temperature of the footwear +0,5 .
(°C) <42 after (10 o ) min

Table 6 — Insulation against heat: requirements for footwear degradation

Level o rformanceforeachre Performancerequirement
quirements
Sand bath temperature (°C
P (c) 250 (2)
0
Tdtal duration of the test
40 (i'sj min
0
Assessment After testing, the footwear shall conform to A.2.1.
6.2.2 Radiant heat
When tesfted in accordance with the method described in 7.2, the teniperature increase for eachh material
combinatjon (final temperature T - initial temperature T,) shall be\equal or less than 24 °C. After testing,
the footwpar shall conform to A.2.2.
6.2.3 Flame resistance
When tested in accordance with the method described in'7.3, the footwear shall neither flame for moye than 2 s

(after-flary

6.3 Res

6.3.1 Dlegradation resistance

When teg
meet the
according

The sole 2
tested acd

Samples
considersd

— have

istance to chemicals

ted in accordance with.EN 13832-3:2018, 6.2.1.2, footwear with resistance to chem
degradation requirement/with at least three chemicals. Other chemicals can be used a
to the intended use.

nd upper shall-both be tested with the same chemicals. After degradation, the test piecs
ording to EN13832-3:2018, Table 8.

hat areftoo strongly affected by the degradation test do not need to be tested ang
d to fail'the test. For example, when the test pieces

holes,

he time) nor glow more than 2 s (after-glow'time). After testing, the footwear shall conforn to A.2.3.

cals shall
ditionally

s shall be

| shall be

— are swollen and distorted, or

— become brittle.

6.3.2 Permeation resistance

When tested in accordance with EN 13832-3:2018, 6.2.1.2, footwear uppers shall achieve a permeation
resistance at or above 121 min with at least three of the chemicals. The same chemicals as used in 6.3.1 shall

be used.

© IS0 2024 - All rights reserved
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6.3.3 Resistance to limited contact with chemicals

Tested according to ISO 13994, procedure C1, Class I footwear uppers, upper seams and vamp seams shall
show no penetration of the following liquids for (60 * 5) min:

a) 40%
b) 36 %
c 37%

sodium hydroxide (NaOH) at (20 + 2) °C;
hydrochloric acid (HCI) at (20 * 2) °C;
sulfuric acid (H,S0,) at (20 * 2) °C;

d) 100 % o-xylene at (20 * 2) °C.

This requirerren A
within thjs document. Any addit
and repoijted in the same way as this standard specifies.

6.4 Electrical properties

6.4.1 General

Electricallproperties shall conform to either 6.4.2 or 6.4.3.

642 E

Electrically insulating Class Il footwear shall fulfil the requirements given in EN 50321-1:2018

Footwear]shall conform to Class O or Class 0O.

6.4.3 Antistatic footwear

Footwear|shall conform to all the requirements given:in ISO 20345:2021, 6.2.2.2

6.5 Water resistance

When tes
penetrati

6.6 Ou

6.6.1 C

The cleat
across the

6.6.2 C
When tes

NOTE

ional chemicals tested against shall be tested under the same»d

ectrically insulating footwear

ted in accordance with 1SO 20344:2021 and 1SO 20344:2021/Amd 1:2024, 5.18 or 5.19,
bn inside the footwear shall be detected.

'sole

eat design

design (excluding waist area) shall be such that there are no continuous linear transver
e sole.

eatheight

estipulated

onditions

no water

se valleys

For the measurement site of d,, it is described in Figure 2.

© IS0 2024 - All rights reserved
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S\
= <

a) Cemented construction b) Direct vulcanised or injected (cleat-

(cleated) ed)

6.6.3 C

The outsd

6.64 H

The outsd

a) (the waist area) shall be atleast 35 mm,

b) angle
c) “b”sH

Figure 2 — Cleat height of direct injected, vulcanised and cemented outsole

eat height in the waist area

le shall have transverse cleat with a height of at least 1,5 mm in the waist @rea (see Figuie 3).
eel breast

le shall have an inclined-breast heel. Distance “a”

a shall be between 90°and 120° and dimension;

all be at least 10 mm (see Figure 3).

ﬁwmﬂjm Lb d IJ

]

a Waist area.
b Heel breast.

¢ Cleat
d Cleat

NOTE

profile.
height in the waist area.

Design is an example, only the dimensions are requirements.

Figure 3 — Outsole dimensions

© IS0 2024 - All rights reserved
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per (slide fastener)

6.7.1 Zipper construction

The zippe

1, if present shall have an interlocking mechanism.

6.7.2 Zipper puller attachment strength

When tested in accordance with the methods described in 7.4.1, each recorded value of the attachment
strength of puller shall be greater than 250 N.

6.7.3 1Z

pper lateral ctrpngth

When tes
shallbe g

7 Test

7.1 Ins

Thetests
1:2024, 5,

7.2 Radiant heat

Two test
closing m

If it is no
or materi
should be
lining, as

Test the t

— Heat

— The duter surface shall be exposed to radiant heat for (40 £ 1) s

7.3 Fla

731 C

All differg
complete

ted in accordance with the methods described in 7.4.2, each recorded value of the latera
reater than 500 N.

methods

ulation against heat

hall be conducted according to the procedure described inISO 2034 4:2021 and ISO 203442
15.

pieces shall be tested from all different material,combinations including seams, labe
bchanism. Take the samples from the upper of atleast one pair of footwear.

L possible to obtain a large enough test piece from the footwear, then a sample of thg

noted in the report. This test piece shall'include the same arrangement of layers, e.g. pa
found in footwear.

bst pieces according to ISO 6942:2022, method B with the following deviation:
flux density of 20 kW/m?2

me resistancetest

pnditioning-and sampling

nt external materials, including external seams, labels and closing mechanisms, as proy
sarfiple of footwear shall be tested in accordance with ISO 15025 as modified in 7.3.2.

strength

021/Amd

| and any

material

hl combination from which the component has been manufactured can be used instead and this

1ding and

ided, as a

7.3.2 Procedure

7.3.2.1

Test the complete footwear as provided.

7.3.2.2 A simple clamp commonly used for holding test tubes on a metal stand or a sample carrier can be
used to hold the footwear.

7.3.2.3 The sample carrier has a square flame application aperture size of [(50 x 50) + 1] mm (see
Figure 4 a).
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7.3.2.4 The angle between the sample area to be tested and the horizontal plane is (45 + 5)° (see Figure 4 b)

7.3.2.5 Clamp the part of the footwear to be tested so that the minimum distance from the top of the
burner to the footwear surface is (17 # 1) mm (see Figure 4 c). The flame shall strike the footwear in an
upward direction (see Figure 4 b).

2
O- 1
4 \/
] >
a) Planview b) During the test c) Before the tegt
Key
1  burndgr
2 sample carrier
3  footwgar being tested
4  flamelapplication aperture

Figure 4 — Equipment-for flame resistance tests

7.3.2.6 Move the burner away from thersample and ignite the burner and preheat it for 2 min gnd adjust
the flame|height in accordance with ISO 15025.

7.3.2.7 [Reposition the burner as\n 7.3.2.3, 7.3.2.4 and 7.3.2.5 and apply the flame for (10 + 1) s to the
designateld area.

7.3.2.8 [Remove the flameand measure any after-flame and/or after-glow as defined in ISO 15025.

7.3.2.9 [Repeat procedures 7.3.2.3 to 7.3.2.7 for at least one test piece of each different externa] material
used in tHe constritetion of the footwear, external seams and closing mechanism.

7.4 Ziplper

7.4.1 Puller attachment strength

7.4.1.1 Principle

The puller is subjected to tension whilst the slider is rigidly supported.

7.4.1.2 Apparatus

Tensile machine which produces a constant rate of jaw separation of (100 + 20) mm/min and a plate to mask
the slider so that tension is confined to the puller and its attachment to the slider.

© IS0 2024 - All rights reserved
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7.4.1.3
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Procedure

Mount the slider in the lower jaw of the tensile machine with the puller passed through the masking plate.
Clearing the end of the puller in the upper jaw of tester so that tension is applied perpendicular to the slider,
set the testing machine in use until failure occurs. Record the maximum force to cause failure. Three test
pieces shall be tested and the results recorded.

7.4.2 Lateral strength

7.4.2.1

Principle

The zipper is subject to a lateral force to measure the resistance of the closed zip to opening. The force

ecord the
o0 damage

test piece

in either

d and the

required fo cause failure of the zipper is measured.
7.4.2.2 |Apparatus
7.4.2.2.1| Tensile machine, with a jaw separation rate of (100 = 20) mm/min havinga facility to
force thrqughout the test and gripping jaws of 25 mm wide, constructed and finished so as not 4
the tape qf the zipper.
7.4.2.2.2| Test pieces.
Three tesf pieces with a minimum length of closed chain for each testief 75 mm. No more than one
shall be tdken from a single zipper.
7.4.2.3 [Procedure
Clamp thg test piece in the jaws of the testing machine so‘that there is at least 25 mm of closed ch
side of the¢ jaw. The jaw shall be positioned 3 mm from-the chain. Figure 5 shows the arrangement. Set the
machine in the operation and measure the force to.inhduce failure. Three test pieces shall be testd
results refcorded.
‘ 25 1

I 1

| |

| |

! i — 23

LN N ]

R ——— ) —
I [ I N 1
L ~ | i
| |
L J
2
Key
1  atleast25-mmrefeclosed-chaineitherside-of-thejaws
2 clamps
Figure 5 — Zipper test (example)

8 Marking

Each item of footwear for firefighters shall be clearly and permanently marked, for example, by embossing
or branding, with the following:

a) size;

© IS0 2024 - All rights reserved
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manufacturer’s identification mark;

manufacturer’s type designation;

at least year and month of manufacture;

number and year of this document, i.e. ISO 11999:—;

marking symbol(s) from Table 3 appropriate to the protection provided which is not covered by the
symbol(s) of the pictogram (see Figure 6);

pictogram shown in Figure 6, at a size of at least 30 mm x 30 mm, attached in a visible position on the
outside of the Left and Right footwear.

NOTE Other letter markings relating to other standards could be present in the bottom right hand cefner of the

pictogram

)

Figure 6 — Symbol ISO 7000:2019 -2418

Footwear| protecting against chemicals shall be supplied tosthe customer with additional hecessary

informatipn. The following information shall be given in the marking.

a) The yse of the “operating instructions” symbol is mandatory and shall be as in Figure 7.

b) The use of the “protection against chemicals” symbol is mandatory and shall be as in Figure 8. [The letter

codeq of the tested chemicals shall be listed directly under the symbol.

NOTE If the footwear fulfils all the requirements of ISO 20345, this standard can be marked on the [product in

addition tq this document.

®
i |

L _

Figure 7 — Symbol ISO 7000:2019 - 1641

r 1

e

(

L |

Figure 8 — Symbol ISO 7000:2019 - 2414
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9 Information to be supplied

9.1 General

Footwear for firefighters shall be supplied to the customer with information written at least in the official
language(s) of the state/country of destination. All information shall be unambiguous. The following
information shall be given:

a) name and full address of the manufacturer and/or the manufacturer’s authorized representative;

b) areference to this document, i.e. ISO 11999:—;

c) exp
been ppplied to the footwear, if applicable;

d) instrfiction for use

)
2)
3)
4)
5)

6)

7)

8)

e) referg¢nce to accessories and spare parts,if relevant;

f) the type of packaging suitable for trahsport, if relevant;

g) inforation on electrical properties in accordance with 9.2 or 9.3;

h) information on insocks in-accordance with 9.4;

i) inforation on chemical resistance of footwear in accordance with this part of ISO 11999, if aj

j) infor
NOTE See Annex B for an example.

k) inforfnation on perforation resistance properties in accordance with ISO 20345:2

lr\“r\'l'ir\n afanuagranhical cupralhal (et agraa) and paavlinage A hacic aynlanation ~f+ha thct that have
(¢! A% ey w7y T TIUACIUIT O < JY

............. TaprirCarSy ot TCEO ot HHOT I s Sy BaoTe = T+
J oY J |8 4 [S) J [S) P

et

pspection to be carried out by the wearer before use, if required;

—n

tting, how to put on and take off the footwear, if relevant; (e.g. mechanical closing systen

Q)

plication, basic information on possible uses and, where detailed information is available, t
limitations of use (e.g. temperature range, contact with chemicals'etc.);

instructions for storage and maintenance, with maximum periods between maintenance
inportant, drying procedures to be specified);

imstructions for cleaning and/or decontamination; obselescence deadline or period of obs
arpcording to I1SO 20345:2021, 8.5 or manufacturer;sdnstructions.

if appropriate, warnings against problems likély to be encountered (modifications can
he type approval, e.g. orthopaedic footwear);

—

if helpful, additional illustrations, partnumbers, etc.;

mation on.assessment of the state of footwear for the wearer, in accordance with Annex B.

1S)

he source;

checks (if

olescence

nvalidate

pplicable;

021 and

[SO 20345:Z0Z2T/Amd 1:202%, 8.4, 1T applicable.

1) Information on slip resistance properties of the footwear in accordance with ISO 20345:2021, Annex D.

9.2 Antistatic footwear

Additional information shall be given regarding antistatic properties:

Antistatic footwear should be used if it is necessary to minimize electrostatic build-up by dissipating
electrostatic charges, thus avoiding the risk of spark ignition of, for example, flammable substances and
vapours, and if the risk of electric shock from mains voltage equipment cannot be completely eliminated
from the workplace. Antistatic footwear introduces a resistance between the foot and ground but may

© IS0 2024 - All rights reserved
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not offer complete protection. Antistatic footwear is not suitable for work on live electric installations. It
should be noted, however, that antistatic footwear cannot guarantee adequate protection against electric
shock from a static discharge as it only introduces a resistance between foot and floor. If the risk of static
discharge electric shock, has not been completely eliminated, additional measures to avoid the risk are
essential. Such measures, as well as the additional tests mentioned below, should be a routine part of the
accident prevention programme at the workplace.

Antistatic footwear will not provide protection against electric shock from AC or DC voltages. If the risk of
being exposed to any AC or DC voltage exists, then electrical insulating footwear shall be used to protect

from agai

nst serious injury.

The electrlcal resistance of antistatic footwear can be changed 51gn1f1cantly by flexmg, contamination or

moisture.

Class I foc
wet cond
exposure

If the foo
always c

Where a
the prote

Itis recorn

“Itis ther

is capabld,

during it
resistanc

9.3 Ele

Footwear
damaged
following

a) Elect

twear can absorb moisture and can become conductive if worn for prolonged periods|in
tions. Class II footwear is resistant to moist and wet conditions and should be used if t
exists.

wear is worn in conditions where the soling material becomes contamitiated, wearg
eck the antistatic properties of the footwear before entering a hazard area.

istatic footwear is in use, the resistance of the flooring should be-such that it does not
‘tion provided by the footwear.”

hmended to use antistatic socks.

bfore, necessary to ensure, that the combination of the foetwear its wearers and their eny
to fulfil the designed function of dissipating electrpstatic charges, and of giving some f
b entire life. Thus, it is recommended, that the user establish an in-house test for
e, which is carried out at regular and frequent intérvals”.

ctrically insulating footwear

electrical apparatus and therefore,each pair shall be supplied with a leaflet contd
wording.

damagged live electrical apparatus.

b) Elect
meas
below

c¢) The
throy

d) This
cuts,

rically insulating foofweéar cannot guarantee 100 % protection from electric shock and
lires to avoid this. fisk are essential. Such measures, as well as the additional tests n
b, should be part.afa routine risk assessment program.

blectrical resistance of footwear should meet the requirements of EN 50321-1, at
ghout the life of the footwear.

evel of protection can be affected during service by the footwear becoming damaged|

moist and
he risk of

rs should

nvalidate

ironment

rotection
electrical

with insulating properties provideslimited protection against the inadvertent contact with

ining the

Fically insulating footwearsshall be worn if there is a danger of electric shock, for exanpple, from

hdditional
hentioned

any time

by nicks,

abrasions, or chemical contamination. Regular inspections are necessary and worn or

damaged

footwear should not be used.

e) If footwear is worn in conditions where the soling material becomes contaminated, for example, by
chemicals, caution should be taken when entering hazardous areas, as this can well affect the electrical
properties of the footwear.

f) It is recommended that the users establish an appropriate means of having the electrical insulating
properties of footwear inspected and tested whilst in service.
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9.4 Insocks

If the footwear is supplied with a removable insock, it should be made clear in the leaflet that testing was
carried out with the insock in place. A warning shall be given that the footwear shall only be used with the
insock in place and that the insock shall only be replaced by a comparable insock supplied by the original
footwear manufacturer or supplied by an insocks manufacturer which will supply insocks that fulfil the
properties of this standard in combination with the foreseen safety footwear.

If the footwear is supplied without an insock, it should be made clear in the leaflet that testing was carried
out with no insock present. A warning shall be given that only insocks that fulfil the properties of this

standard

in combination with the identified safety footwear can be fitted.

9.5 Inf

In accord

Each pair

“The perf

and force

occurring
types of }

rmation regarding perioration resistant insert

hince with [SO 20345:2021/Amd 1:2024, 8.4.

5. Nails of smaller diameter and higher static or dynamic loads will increase the risk of p

of perforation resistant footwear shall be supplied with a leaflet containing the fellowing wording.

bration resistance of this footwear has been measured in the laboratory using a standardized nails

brforation

. In such circumstances, additional preventative measures should (be considered. Thrge generic
perforation resistant insert are currently available in PPE footwear. These are metal fypes and

those froi non-metal materials, which shall be chosen on basis of a job-related risk assessment, All types

give prot
including

— DMeta

the following:

(e.g. S1P, S3) is less affected by the shape of the shatp object/hazard (i.e. diameter,

sharpness) but due to shoemaking techniques may not cover the entire lower area of the foot.

— Non-

area but the perforation resistance may vary more‘depending on the shape of the sharp obje

(i.e.
may

For more
manufact

iameter, geometry, sharpness)Two types in'terms of the protection afforded are availabl
ffer more appropriate protection from smaller diameter objects than type PL.

urer or supplier detailed on these instructions.”

pction against perforation risks, but each has different additional advantages or disaflvantages

beometry,

etal (PS or PL or category e.g. S1P, S3L): May belighter, more flexible and provide greatei coverage

ct/hazard
p. Type PS

information about the type of perfépation resistant insert provided in your footwear, c¢ntact the
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Annex A
(normative)

Assessment of the footwear by the laboratory during testing for

A.1 Ge

resistance to heat and flame

eral

The folloying list and drawings are provided to assess the performance of footwear for firefight
for resistqnce to heat and flame in accordance with 7.1, 7.2 and 7.3.

A.2 Criteria for the assessment of the state of footwear

A.2.1 Insulation against heat

Footwearlfor firefighters shall be failed when tested in accordance with 7.1, ifany of the signs of det
identified below are found:

— theo

— uppe

— pron

itsole shows cracks greater than 10 mm long and 3 mm deep [Figure C.1 d)];
"/outsole separation of more than 15 mm long and 5am wide (deep) [Figure C.1 g)];

punced deformation of the outsole still present wlien the footwear is at ambient temperat

[Figufe C.1 1)];

— Signs

To assess

A2.2 R

of outsole material melting

any pronounced deformations, the ergohomic requirements of ISO 20344 shall be satisfi

hdiant heat

Footwearffor firefighters shall be failed when tested in accordance with 7.2, if any signs of wear
below ard found:

— Dbegin

— igniti

pn and meltingofthe upper affecting more than half of the sample thickness (exception:

refleg¢tive materiallabel);

— the sgmple shows split seams [separation of components; Figure C.1 c)]

— the c
rema

bmplete closing mechanism is no longer closed or cannot be opened easily (the footy

brs tested

brioration

Lire again.

A9
e

identified

ning of pronouncedand deep cracking affecting half of the sample material thickness [Figure C.1 a)];

melting of

year shall

nin place and the wearer shall be able to take off the footwear easily).

— The closing mechanism is no longer functional

A.2.3 Flame resistance

Footwear for firefighters shall be failed when tested in accordance with 7.3, if any of the following signs of
deterioration identified below are found:

— beginning of pronounced and deep cracking affecting half of the upper material thickness [Figure C.1 a)];

— igniti

on and melting of the upper affecting to more than half of the upper thickness;

— the upper shows split seams [separation of components; Figure C.1 c)];
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— the outsole shows cracks of more than 10 mm long and 3 mm deep [Figure C.1 d)];
— upper/outsole separation of more than 15 mm long and 5 mm wide (deep); [Figure C.1 g)];
— the closing mechanism is no longer closed or cannot be opened easily.

Note References to Figure C.1 can be found in Annex C.-
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Annex B
(informative)

Assessment of the footwear by the wearer

B.1 General

The follo
footwear.

B.2 Criteria for the assessment of the state of footwear

Footwear
any of the
footwear

— begin

. 1 11 . 1 R T | : : : 1 £ £ ce
VI 115U dIIU Ul dWlillyg Cdll DC Proviucu LU d5515U 11T d55CS5511ly LIIC PCITUTNIIAIILE Ol 11

for firefighters should be assessed at regular intervals by inspection and should be repld

hnd materials used:

ning of pronounced and deep cracking affecting half of the upperimaterial thickness [Figy

— Stro
— The
— The
— Uppe
— Cleat
— Origi
— Desty

— Delarn

abrasion of the upper material, especially if the toe puff ortoecap is revealed [Figure B

efighting

ced when

signs of wear identified below are found. Some of these criteria can vdry according to the type of

re B.1 a)];
1 b)];

per shows areas with deformations, burns, fusions, bubbles, or split seams in the leg [Figure B.1 c)];

utsole shows cracks higher than 10 mm long and 3-mm deep [Figure B.1 d)];
-/outsole separation of more than 15 mm long.and 5 mm wide (deep) [Figure B.1 g)];
height for cleated outsoles at a any point lower than 1,5 mm [Figure B.1 e)];

hal insock/s (if any) showing pronounced deformation and crushing.

uction of the lining or sharp borders of the toe protection which could cause wounds [Figt

hination of the soling materials (Figure B.1 h);

— Pron

— joining of 2 or morefeleats due to the material melting;

— the closingmechanism is not in working order (zip, laces, eyelets, touch and close system);

— the obstlescence deadline should not be exceeded;

crease of thetheight of any cleat to less than 1,5 mm;

elting of the outside of the cleat and the midsole becomes visible;

re B.1 f)];

unced deformation of the outsole due to heat exposure any of the following causes [Figulre B.1 i)];

— the footwear durability depends on the level of use and remarks made above.

NOTE

Replacement of footwear for firefighters in this context means also replacement of damaged parts, which
are attached to the footwear, e.g. insocks, zippers, tongues, laces.
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a) Deep cracks in the upper
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X
%
X

b) Strong abrasion of the upper c) Separation of upper material

Q%:j_\l\;

d) (racks in the outsole

g) Upper/outsole separation

nmn
i i
Vil v

e) Decreased cleat height f) Destruction of linin

&l c

edges

g; sharp

h) Delamination of the sole i) Pronounced deformation

Figure B.1 — Examples for criteria for the assessment of the state of safety footwea
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