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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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119 INTERNATIONAL ELECTROTECHNICAL COMMISSION

120

121

122 CABLE MANAGEMENT -

123 CABLE TRAY SYSTEMS AND CABLE LADDER SYSTEMS

124

125

126 FOREWORD

127 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
128 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
129 international co-operation on all questions concerning standardization in the electrical and electronic fields. To
130 this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
131 Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
132 Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
133 in the subject dealt with may participate in this preparatory work. International, governmental and non-
134 governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
135 with the International Organization for Standardization (ISO) in accordance with conditions determined by
136 agreement between the two organizations.

137 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
138 consensus of opinion on the relevant subjects since each technical committee has representation from all
139 interested IEC National Committees.

140 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
141 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
142 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
143 misinterpretation by any end user.

144 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
145 transparently to the maximum extent possible in their national and regional publications. Any divergence
146 between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
147 the latter.

148 5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
149 equipment declared to be in conformity with an IEC Publication.

150 6) All users should ensure that they have the latest edition of this publication.

151 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
152 members of its technical committees and IEC National Committees for any personal injury, property damage or
153 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
154 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
155 Publications.

156 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
157 indispensable for the correct application of this publication.

158 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
159 patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

160 International Standard IEC 61537 has been prepared by subcommittee 23A: Cable manage-
161 ment systems, of IEC technical committee 23: Electrical accessories.

162  This third edition cancels and replaces the second edition published in 2006. This edition
163  constitutes a technical revision. It incorporates additional tables, annexes and figures as well
164  as revisions to such that appeared in the second edition. In places, the text has been
165  substantially altered including:

166 - new, repositioned and renumbered figures,

167 - revised classification for corrosion,

168 - revised SWL test types and procedures,

169 - new tests for lengths mounted vertical running horizontal and mounted vertical running

170 vertical.

171 - tests for support devices: cantilevers, pendants, C-shaped ceiling supports and trapeze

172 systems,

173 - new and revised annexes including use of tray as a protective earth conductor.

174 Documents
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175  The text of this standard is based on the following documents:

CD Report on voting

23A/776/CD 23A/796A/CC

176
177 Full information on the voting for the approval of this standard can be found in the report on
178  voting indicated in the above table.

179  This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
180 The following differences exist in some countries:

181 In the USA it is permitted to use cable tray systems and cable ladder systems as a PE
182  conductor, in which case national wiring regulations have to be adhered to.

183 In France it is not permitted to use cable tray systems and cable ladder systems as a PE
184 conductor.

185 In France the use of flame propagating cable tray and cable ladder systems is not permitted.

186 The committee has decided that the contents of this publication will remain unchanged until the
187 maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data
188 related to the specific publication. At this date, the publication will be

189 e reconfirmed;

190 * withdrawn;

191 « replaced by a revised edition, or
192 e« amended.

193

194
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195 CABLE MANAGEMENT -
196 CABLE TRAY SYSTEMS AND CABLE LADDER SYSTEMS

197 1 Scope

198  This International Standard specifies requirements and tests for cable tray systems and cable
199 ladder systems intended for the support and accommodation of cables and possibly other
200  electrical equipment in electrical and/or communication systems installations. Where
201 necessary, cable tray systems and cable ladder systems may be used for the division or
202  arrangement of cables into groups.

203  This standard does not apply to conduit systems, cable trunking systems and cable ducting
204 systems or any current-carrying parts.

205 NOTE Cable tray systems and cable ladder systems are designed for use as supports for cables and not as
206 enclosures.

207 2 Normative references

208 The following documents are referred to in the text in such a way that some or all of their
209 content constitutes requirements of this document. For dated references, only the edition cited
210 applies. For undated references, the latest edition of the referenced document (including any
211  amendments) applies.

212 IEC 60068-2-75:2014, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

213 IEC 60364-5-52:2009 Low-voltage electrical installations - Part 5-52: Selection and erection of
214  electrical equipment - Wiring systems

215 IEC 60417 Graphical symbols for use on equipment

216 IEC 60695-2-11:2014, Fire hazard testing - Part 2-11:Glowing/hot-wire based test methods —
217 Glow-wire flammability test method for end-products (GWEPT)

218 IEC 60695-11-2:2013, Fire hazard testing - Part 11-2: Test flames - 1 kW nominal pre-mixed
219 flame - Apparatus, confirmatory test arrangement and guidance

220 ISO 1461:2009, Hot dip galvanized coatings on fabricated iron and steel articles —
221  Specifications and test methods

222 ISO 2081:2008, Metallic and other inorganic coatings — Electroplated coatings of zinc with
223 supplementary treatments on iron or steel

224 ISO 2178:1982, Non-magnetic coatings on magnetic substrates - Measurement of coating
225  thickness - Magnetic method

226 ISO 2808:2007, Paints and varnishes - Determination of film thickness

227 ISO 3575: 2011, Continuous hot dipped galvanised carbon steel sheet of commercial and
228 drawing qualities

229 SO 4046 (all parts), Paper, board, pulp and related terms — Vocabulary
230 ISO 9227:2012, Corrosion tests in artificial atmospheres — Salt spray tests

231 ISO 10289:1999, Methods for corrosion testing of metallic and other inorganic coatings on
232 metallic substrates - Rating of test specimens and manufactured articles subjected to corrosion

233 tests Documents
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234 ISO 4628-8: 2012 Paints and varnishes. Evaluation of degradation of coatings. Designation of
235 quantity and size of defects, and of intensity of uniform changes in appearance. Assessment of
236  degree of delamination and corrosion around a scribe or other artificial defect

237 ISO 4628-3: 2003 Paints and varnishes. Evaluation of degradation of coatings. Designation of
238 quantity and size of defects, and of intensity of uniform changes in appearance.

239 ISO 4998: 2014 Continuous hot-dip zinc-coated and zinc-iron alloy-coated carbon sheet steel
240  of structural quality

241 3 Terms and definitions
242 For the purpose of this document, the following definitions apply.

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

245 e |EC Electropedia: available at http://www.electropedia.org/
246 e |SO Online browsing platform: available at http://www.iso.org/obp
247 3.1

248 cable tray system or cable ladder system
249  assembly of cable supports consisting of cable tray lengths or cable ladder lengths and other
250 system components

251 3.2
252 system component
253 part used within the system. System components are as follows:

254 a) cable tray length or cable ladder length
255 b) cable tray fitting or cable ladder fitting
256 C) support device

257 d) mounting device

258 e) system accessory

259 Note 1 to entry: System components may not necessarily be included together in a system. Different combinations
260 of system components may be used.

261 3.3

262 cable tray length

263  system component used for cable support consisting of a base with integrated side members
264  or a base connected to side members

265 Note 1 to entry: Tray made from wires is referred to as mesh cable tray. Typical examples of cable tray types are
266 shown in Figures A.1 to A.3.

267 3.4

268 cable ladder length

269  system component used for cable support consisting of supporting side members, fixed to each
270  other by means of rungs

271 Note 1 to entry: Typical examples of cable ladder types are shown in Figure A.4.
272 3.5
273  fitting

274  system component used to change direction, change dimension or terminate cable tray lengths
275  or cable ladder lengths

276 Note 1 to entry: Typical examples are , bends, tees, crosses.
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3.6
cable runway
assembly comprised of cable tray lengths or cable ladder lengths and fittings only

3.7
support device
system component designed to provide mechanical support

Note 1 to entry: Typical examples of support devices are shown in Annex B, support devices may provide
additional functions such as fixings.

3.8
mounting device
system component used to attach or fix other devices to the cable runway

3.9

apparatus mounting device

part used to accommodate electrical apparatus like switches, socket outlets, circuit- breakers,
telephone outlets, etc. which can be an integral part of the electrical apparatus and which is not
part of the cable tray system and cable ladder system

3.10
system accessory
system component used for a supplementary function such as cable retention, and covers, etc.

3.11

protective earthing (PE)

earthing a point or points in a system or in an installation or in equipment, for purposes of
electrical safety

IEV[195-01-11]

3.12

metallic system component

system component which consists of metal only. Screws for connections and other fasteners
are not considered

3.13

non-metallic system component

system component which consists of non-metallic material only. Screws for connections and
other fasteners are not considered

3.14

composite system component

system component which consists of both metallic and non-metallic materials. Screws for
connections and other fasteners are not considered

3.15

non-flame propagating system component

system component which may catch fire as a result of an applied flame and the resulting flame
does not propagate and extinguishes itself within a limited time after the applied flame is
removed

3.16

external influence

presence of water, oil, building materials, corrosive and polluting substances, and external
mechanical forces such as snow, wind, and other environmental hazards
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3.17

safe working load

SWL

maximum load that can be applied safely in normal use

3.18

uniformly distributed load

uDL

load applied evenly over a given area

Note 1 to entry: Methods of applying uniformly distributed loads are shown in Annexes D and E.

3.19
span
distance between the centres of two adjacent support devices

3.20

internal fixing device

device for joining and/or fixing system components to other system components. This device is
part of the system but not a system component

Note 1 to entry: Typical examples are nuts and bolts.

3.21

external fixing device

device used for fixing a support device to walls, ceilings or other structural parts. This device is
not part of the system

Note 1 to entry: Typical examples are anchor bolts.

3.22
base area of cable tray length or cable ladder length
plan area available for cables

3.23

free base area

part of the base area which is open to the flow of the air. Holes in cable ladder rungs are
included in the free base area

3.24
load distribution plate
means through which a point load is applied to the sample for testing purposes

3.25
product type

A group of system components for which only one dimension is allowed to be changed as specified
below:

- the width of a cable tray length

- the width of a cable ladder length

- the length of a cantilever bracket

- the length of a centrally supported bracket
- the length of a pendant

- the length of a trapeze support

- the width of a C-shaped ceiling support
Documents
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When a product type comprises a combination of the above system components then only one
dimension at a time can be changed.

Different jointing methods or different jointing positions constitute different product types

3.26

transverse deflection

vertical deflection across the width of the base area, omitting the longitudinal deflection, when
mounted horizontally

3.27

localized weakness

Area of the cable tray or cable ladder length which, due to the design has

e a lower shearing resistance than the medium shearing resistance of the length.

e a lower resistance to the bending moment than the medium resistance to the bending
moment.

Note 1 to entry: Typical example of localized weakness is the perforation of side members to accommodate the
rungs of cable ladder

3.28

organic coating

coating (such as paint, lacquer or powder coating) in which the principal ingredients are derived
from some compound of carbon

3.29
pendant

vertical suspension device

3.30
trapeze support
Horizontal supporting device supported by two or more pendants

3.31
trapeze system
Assembly comprising pendants and a trapeze support

3.32
centrally supported bracket
Horizontal supporting device supported in the centre by a single pendant

3.33

specified cable tray system

a unigue combination of cable tray system components assembled according to manufacturer’s
instructions

3.34

specified cable ladder system

a unique combination of cable ladder system components assembled according to
manufacturer’s instructions

3.35

Joint

connection of two cable tray lengths, cable ladder lengths or fittings either with or without a
coupler

3.36
coupler
part to connect two cable tray lengths, cable ladder lengths or fittings

Note 1 to entry: a coupler may be an integral part of a system component or an individual item.
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412 4 General requirements

413 Cable tray systems and cable ladder systems shall be so designed and so constructed that in
414 normal use, when installed according to the manufacturer’'s or responsible vendor's
415 instructions, they ensure reliable support to the cables contained therein. They shall not impose
416  any unreasonable hazard to the user or cables.

417 Compliance is checked by carrying out all the relevant tests specified in this standard.

418 The system components shall be designed to withstand the stresses likely to occur during
419 recommended transport and storage.

420  Cable tray systems and cable ladder systems according to this standard are not intended to be
421 used for human support.

422 5 General conditions for tests

423 5.1 Tests according to this standard are type tests.

424 5.2  Unless otherwise specified, tests shall be carried out with cable tray system components
425 or cable ladder system components assembled and installed as in normal use according
426 to the manufacturer's or responsible vendor's instructions.

427 5.3 Tests on non-metallic system components or composite system components shall not
428 commence earlier than 168 h after manufacture.

429 5.4 Unless otherwise specified, tests shall be carried out at an ambient temperature of
430 20°C +5°C.

431 Unless otherwise specified, all tests are carried out on new samples.

432 5.5 When toxic or hazardous processes are used, precautions should be taken to safeguard
433 the person performing the test.

434 5.6 Unless otherwise specified, three samples are subjected to the tests and the
435 requirements are satisfied if all the tests are met.

436 If one of the samples does not satisfy a test due to an assembly or a manufacturing fault, that
437  test and any preceding one which may have influenced the results of the test shall be repeated
438 and also the tests which follow shall be made in the required sequence on another full set of
439  samples, all of which shall comply with the requirements.

440 NOTE The applicant, when submitting a set of samples, may also submit an additional set of samples which may

441 be necessary, should one sample fail. The testing station will then, without further request, test the additional set of
442 samples and will reject only if a further failure occurs. If the additional set of samples is not submitted at the same
443 time, the failure of one sample will entail rejection.

444 5.7 If the relative humidity of the atmosphere has a significant effect on the classified
445 properties of the samples under test, the manufacturer or responsible vendor shall
446 declare this information.

447 5.8 If a system component or system is coated in paint or any other substance which is likely
448 to affect its classified properties, then the relevant tests in this standard shall be
449 performed on the coated sample.

450 5.9 For the SWL test specified in subclauses from 10.2 to 10.8, deflections shall be
451 measured by instruments with a precision of 0,1 mm or better in all the range of
452 measurement.

453  The total applied load for each of the SWL tests shall have a tolerance of 0 to + 3 %Documents
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All lengths and distances for test arrangements shall not exceed a tolerance of + 5 % with a
limiting value of + 50 mm.

5.10 to avoid the possibility of false deflection results arising because of slippage between
the fixing device and the test sample, the sample shall be positioned either at the limit of
its adjustment, which prevents slippage or marked so that any slippage can be easily
identified during the test.

6 Classification

6.1 According to material
6.1.1 Metallic system component
6.1.2 Non-metallic system component

6.1.3 Composite system component

6.2 According to resistance to flame propagation
6.2.1 Flame propagating system component

6.2.2 Non-flame propagating system component

6.3 According to electrical continuity characteristics
6.3.1 Cable tray system or cable ladder system without electrical continuity characteristics
6.3.2 Cable tray system or cable ladder system with electrical continuity characteristics

6.3.3 Cable tray system or cable ladder system with electrical continuity characteristics and
with protective earthing (PE) function

6.4 According to electrical conductivity
6.4.1 Electrically conductive system component

6.4.2 Electrically non-conductive system component

NOTE Metal cable tray systems and metal cable ladder systems with a coating are considered as conductive.
6.5 According to resistance against corrosion

If system components within the cable tray system or cable ladder system have different
classifications, then the manufacturer or responsible vendor shall declare all relevant
classifications.

Within this clause, special local environmental conditions are not considered in this standard.
6.5.1 Non-metallic system component
6.5.2 System component made of mild steel with metallic coating or of stainless steel

Resistance against corrosion is classified according to Tables 1A and 1B. These tables lists
some of the commonly used materials as reference for classification purposes. The
classification is an indication only and is used for comparison purposes and should not be used
to determine life expectancy of the coating.

NOTE To indicate the life to first maintenance for zinc coated products refer to ISO 14713 Part 1 and Part 2.

Tables 1A and 1B shall be read as tables in which a classification is given to the mdS)g@umaments

materials used for the manufacturing of metallic cable trays and ladders anii components.
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Table 1A — Classification for resistance against corrosion for coated mild steel products

Class Neutral salt spray Reference material and metallic coating
(NSS) test duration
h

0 - None?

1 24 or | Electroplated to a minimum thickness of 5 um according to ISO 2081

2 96 or | Electroplated to a minimum thickness of 12 um according to 1SO 2081

3 155 or | Pre-galvanised to grade 275 according to 1SO 3575, ISO 4998 or EN
10346

4 195 or | Pre-galvanised to grade 350 according to 1SO 3575, ISO 4998 or EN
10346

5 450 or | Post-galvanised to a zinc mean coating thickness (minimum) of 45 um

according to 1ISO 1461 for zinc thickness only

6 550 or | Post-galvanised to a zinc mean coating thickness (minimum) of 55 pm
according to ISO 1461 for zinc thickness only

7 700 or | Post-galvanised to a zinc mean coating thickness (minimum) of 70 pm
according to 1ISO 1461 for zinc thickness only

8 850 or | Post-galvanised to a zinc mean coating thickness (minimum) of 85 um
according to ISO 1461 for zinc thickness only (usually high silicon steel)

9 1000 No reference

10 1250 No reference

11 1500 No reference

12 2000 No reference

13 > 2500 No reference

For materials which have no declared corrosion resistance classification.

- If a coating is referenced in Table 1A, a classification without testing can be obtained;

- For materials made of mild steel with a coating and not referenced in Table 1A, a salt spray
test is required. The classification obtained shall be the one corresponding to the duration of
the salt spray test;

- The classification of coating referenced in Table 1A can be higher if it passes a salt spray test
for a longer duration. The classification obtained shall be the one corresponding to the longer
duration of the salt spray test.

Example:-

A sample electroplated to a minimum thickness of 12 um according to ISO 2081 is classified as

class 2 according to Table 1A, equivalent to 96 hours. If the sample is tested in accordance
with 14.2.3 for a duration of 195 hours and passes the test then it may be classified as class 4.

Table 1B — Classification for resistance against corrosion for stainless steel products

Corrosion Resistance Classes for stainless steel products (CRC) Documents
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Standard Steel designation
CRC? EN ASTM UNS GOST
1.4003 S40977 X2CrNil2
I 1.4016 430 S43000 12Ch17
1.4512 409 S40900 X2CrTil2
1.4301 304 S30400 08Ch18N10
1.4307 304L S30403 03Ch18N11
1.4311 304LN S30453
1.4541 321 S32100 12Ch18N10T
. 1.4318 301LN
1.4306 304L S30403 03Ch18N11
1.4567 304Cu S30430
1.4462 S32001
1.4401 316 S31600 08Ch16N11M3
1.4404
316L S31603
1.4435 03Ch17N14M3
1.4571 316Ti S31635 10Ch17N13M2T
1.4429 316LN S31653
118 1.4432 316L S31603 06Ch17N13M3-WD
1.4162 S32101
1.4662 S82441
1.4362 S32304
1.4062 S32202
1.4578
1.4439 S31726
v 1.4462 S31803
1.4539 904L N08904
1.4565 S34565
1.4529 926 N08926
1.4547 S31254
v 1.4410 S32750
1.4501 S32760
1.4507
& Where post treatment is carried out the classification reference (see 7.3 d) shall be suffixed with (pt) e.g.
No post treatment Table 1B class Ill, with post treatment Table 1B class IlI(pt).
The post treatment process is used to improve the protection against crevice crack corrosion and the
contamination by other steels.

This table contains information from EN 1993-1-4 including additional information from ASTM, UNS and GOST.
- Stainless steel referenced in Table 1B is classified according to the table;
- Stainless steel not referenced in Table 1B is classified by the steel supplier’s declaration.

- Additionally the manufacturer has to declare the execution of the post-treatment process,
where used, to improve the protection against crevice crack corrosion and the contamination
by other steels according to ASTM: A380/A380M: 2013 or equivalent EN, ISO standard for
example EN 2516.
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6.5.3 System component made from aluminium alloys

Under consideration

6.5.4 System component with organic coating intended to provide resistance against
corrosion

Resistance to corrosion is classified according to Table 1A.

6.5.4.1 Assessment of the degree of delamination and corrosion around a scribe or
other artificial defect.

In accordance with Table 1A and when the degree of corrosion around a scribe is measured
according to 1ISO 4628-8.

6.5.4.2 Designation of quantity and size of defects, and of intensity of uniform
changes in appearance

In accordance with Table 1A and when the degree of corrosion of the surface is measured
according to ISO 4628-3.

6.6 According to temperature
6.6.1 Minimum temperature for the system component as given in Table 2

Table 2 — Minimum temperature classification

Minimum transport, storage,
installation and application
temperature

°C

+5

-5
-15

6.6.2 Maximum temperature for the system component as given in Table 3

Table 3 — Maximum temperature classification

Maximum transport, storage,
installation and application
temperature

°C
+40
+60
+90

+105

+120

+150
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536 6.7 According to the perforation in the base area of the cable tray length as given in
537 Table 4

538 Table 4 — Perforation base area classification
Classification Perforation in the base area
A Upto2 %
B Over 2 % and up to 15 %
C Over 15 % and up to 30 %
D More than 30 %
NOTE Classification D relates to IEC 60364-5-52, B.52.6.2 b).

539 6.8 According to the free base area of mesh cable tray length or cable ladder length
540 as given in Table 5

541
542 Table 5 — Free base area classification
Classification Free base area

X Up to 80 %

Y Over 80 % and up to 90 %

VA More than 90 %

NOTE Classification Z relates to IEC 60364-5-52, B.52.6.2 c).

543

544 6.9 According to impact resistance of non-metallic and composite systems
545 6.9.1 System component offering impact resistance up to 2 J

546 6.9.2 System component offering impact resistance up to 5 J

547 6.9.3 System component offering impact resistance up to 10 J

548 6.9.4 System component offering impact resistance up to 20 J

549 6.9.5 System component offering impact resistance up to 50 J
550 7 Marking and documentation

551 7.1 Each system component shall be durably and legibly marked with

552 - the manufacturer's or responsible vendor's name or trade mark or identification mark;
553 - a product identification mark which may be, for example, a catalogue number, a symbol,
554 or the like.
555 When system components other than cable tray lengths and cable ladder lengths are
556 supplied in a package, the product identification mark may be, as an alternative, marked on
557 the smallest package unit.
558 - flame propagating system components declared as 6.2.1 shall be marked with a flame
559 propagating symbol in accordance with IEC 60417-6180, as shown in Figure 1. The symbol
560 shall be placed on the system component and on the smallest supplied package or label.
561 When it is not feasible to have this identification mark on small system components, due to
562 the small size of the item, it is sufficient to place the symbol on the smallest supplied
563 ackage.

packag Documents
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564
r

565
567 'H
568 %

569 - -

570 Figure 1 — Flame propagating symbol

571 - If an earth terminal is supplied then it shall be marked with the symbol @ in accordance
572 with IEC 60417-symbol 5019.

573 All labels shall be durable.

574 Laser marking directly on the product and marking made by moulding, pressing or engraving
575 are not subjected to this test.

576  Compliance is checked by the tests in 7.1.1 and 7.1.2 and by inspection, using normal or
577  corrected vision, without additional magnification and by rubbing the label using the equipment
578  shown in Figure 2. New samples for 7.1.1 and 7.1.2 shall be used.

C
i
B fl Y
A N
-
!
579
580 Key
A Diameter of the piston (20 £ 1) mm
Radius of the piston head (20 £ 1) mm
C Gap between piston head and cylinder (2 + 1-0) mm
581 Figure 2 — Piston for durability of marking test

582  The test piston head shall be made of an elastic material which is inert against the test liquids
583 and has a Shore-A hardness of 47 + 5 (for example synthetic rubber). The piston shall be
584  wrapped with cotton comprising of cotton wool covered by a piece of cotton medical gauze.

585  When it is not possible to carry out the test on the specimens due to the shape/size of the
586 product, a suitable piece having the same characteristics as the product can be submitted to
587 the test.

588  The test shall be carried out on one sample. If the sample does not satisfy the test, the test
589  shall be repeated on two new samples, both of which shall comply with the requirements.
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590 7.1.1 Durability of marking

591  The sample shall be rubbed by applying a compression force of (5 £ 1) N at a rate of one cycle
592 per second for 15 s (a cycle comprising a forward and backward movement along the length of
593 the marking) by means of the test piston shown in Figure 2.

594  Rubbing shall commence immediately after soaking the piece of cotton with water. For
595 markings longer than 20 mm, rubbing can be limited to a part of the marking, over a path of at
596  least 20 mm length.

597  The sample surface shall then be dried and the test repeated on the same sample using new
598  cotton soaked in n-hexane 95 % solvent.

599  When using this liquid precautions as stated in the relative material safety datasheet provided
600 by the chemical supplier shall be taken to safeguard the person performing the test.

601 NOTE n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available from a variety
602 of chemical suppliers as a high pressure liquid chromatography (HPLC) solvent.

603  After the test, the marking shall be legible.

604 7.1.2 Durability of label adhesion

605 Under consideration.

606 7.2 If a system component can, by taking precautions, be stored and transported at a

607 temperature outside the declared temperatures according to Tables 2 and 3, the
608 manufacturer or responsible vendor shall declare the precautions and the alternative
609 temperature limits.

610 Compliance is checked by inspection.

611 7.3 The manufacturer or responsible vendor shall provide in his literature all information

612 necessary for the proper and safe installation and use of the cable tray system and cable
613 ladder system. The SWL and impact resistance is valid for the whole temperature
614 classification declared. For the declared applications the information shall include:

615 a) instructions for the assembly and installation of system components and for the precautions
616 required to avoid excessive transverse deflection, which could cause damage to the cables
617 (see 5.2,9.2,10.3, 10.7, 10.8, and 14.1),

618 b) thermal expansion properties and precautions to be taken, if necessary,
619 c) relative humidity if it affects the classifications (see 5.7),

620 d) classification according to Clause 6. Where classification refers to corrosion resistance the
621 relevant table shall also be specified e.g. for non-stainless steel Table 1A class 3, for
622 stainless steel Table 1B class IV,

623 e) information on holes or devices when provided for equipotential bonding (see 6.3.2) in
624 particular when a specific electrical connection device is necessary,

625 f) precautions for transport and storage outside the declared temperature classification,
626 where applicable (see 7.2),

627 g) product dimensions (see Clause 8),

628 h) torque settings in Nm for screwed connections and internal fixing devices as well as

629 threads, where applicable (see 9.3d) and 9.3.1),

630 i) SWL in N/m for the cable tray lengths or cable ladder lengths for the declared span including

631 joints, where applicable for one or more of the following installation methods (see 10.1),

632 a) mounted in the horizontal plane running horizontally on multiple spans accogding_to th

633 declared test type and end span limitations (see 10.3) Bogcf.liﬁents
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634 b) mounted in the horizontal plane running horizontally on a single span (see 10.4)
635 c¢) mounted in the vertical plane running horizontally (see 10.5)
636 j) type of coupling where applicable,

637 k) SWL in N/m for cable tray lengths and cable ladder lengths mounted in the vertical plane

638 running vertically, together with the supports used in the test, for the declared span V. The
639 declaration shall include the distance C which is the maximum cable fixing distance for
640 vertical installation and used in the test defined in clause 10.6, as shown in Figures 13a and
641 13b,

642 ) SWL in N/m for the fittings when not directly supported and the distance Y from the
643 supports adjacent to the fittings (see 10.7),

644 m) fixing method for installing cable tray or cable ladder to the supports when declared for the
645 test (see 10.3, 10.4 and 10.8.1),

646 n) associated information for cantilever brackets when used to support cable tray lengths and
647  cable ladder lengths mounted in the horizontal plane for the following types of installation.

648 (i) SWL in N of cantilever brackets declared for use with unspecified cable tray systems only. If
649 appropriate, the minimum width of cable tray used with the cantilever for unspecified cable tray
650  system (see 10.8.1.1.1)

651  (ii) SWL in N of cantilever brackets declared for use with unspecified cable ladder systems
652 only. If appropriate, the minimum width of cable ladder used with the cantilever for unspecified
653 cable ladder system. (see 10.8.1.1.2)

654 (iii) SWL in N of cantilever brackets declared for use with both cable tray and cable ladder
655 systems which are unspecified. If appropriate, the minimum width of cable tray or cable ladder
656 used with the cantilever for both cable tray and cable ladder systems which are unspecified
657 (see 10.8.1.1.3)

658 (iv) SWL in N of cantilever brackets declared for use with specified cable tray systems. All of
659  the components and details of the assembly for specified cable tray system (see 10.8.1.1.4)

660 (v) SWL in N of cantilever brackets declared for use with specified cable ladder systems. All of
661 the components and details of the assembly for specified cable ladder system (see 10.8.1.1.5)

662 0) SWL of pendants for cantilever brackets as a bending moment in Nm and/or as a force in N
663  (see 10.8.2.1):

664 p) SWL in N for C shape ceiling supports and if used for cable tray only (see 10.8.2.3)
665 ) SWL in N and the degree of uneven loading of a centrally supported bracket (see 10.8.2.2)

666 r) SWL in N for trapeze system or trapeze support only (see 10.8.2.4)

667 s) the appropriate material specification and environmental conditions, chemical environments
668 or aggressive agents for which the product is suitable (see 14.2).

669 NOTE For the list shown under 7.3 the SWL information can be given in the form of a diagram, table, or similar.

670 Compliance is checked by inspection.
671 7.4  For PE marking and documentation see Annex C.
672 8 Dimensions

673  The manufacturer or responsible vendor shall give the following information:

674 — the overall envelope of the cross-section of the cable tray length or cable ladder @@tuments
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— the width of the base area of cable tray length or cable ladder length;

— the height of the cable tray length or cable ladder length available for the accommodation
of cables when a cover is fitted;

— the minimum internal radius of fittings available for the accommodation of cables;
— the dimensions of the perforations, and their arrangements on the cable tray lengths;

— the dimensions of the rungs including perforations, if any, and the centre line spacing of the
rungs.

NOTE System components, such as fittings, when used as part of the system, may change the effective area
available for the accommodation of cables.

Compliance is checked by inspection.

9 Construction
The same sample may be used for all the tests in this clause.

9.1 Surfaces of system components which are likely to come into contact with cables during
installation or use shall not cause damage to the cables when installed according to the
manufacturer's or responsible vendor's instructions.

Compliance is checked by inspection and, if necessary, by manual test.

9.2  Where the manufacturer or responsible vendor does not declare the use of gloves for
installation purposes, then the surfaces of system components shall be safe for
handling.

Compliance is checked by inspection and, if necessary, by manual test.

9.3 Screwed connections and other fixing methods including electrical connections shall be
so designed to withstand the mechanical stresses occurring during installations
according to the manufacturer's or responsible vendor's instructions and normal use.
They shall not cause damage to the cable when correctly inserted.

Screwed connections can be either

a) 1SO metric threads, or

b) a thread forming type, or

c) athread cutting type if suitable design provisions are made, or

d) threads other than a) to c) as specified by the manufacturer or responsible vendor.

Compliance is checked by 9.3.1 or 9.3.2 or 9.3.3.

9.3.1 Sudden or jerky motions shall not be used to tighten reusable screwed connections.
To test the screwed connection, it shall be tightened and removed

e 10 times for metal screwed connections in engagement with a thread of non-metallic
material and for screwed connections of non-metallic material,

or

e 5 times in all other cases.

The test is carried out using a suitable screwdriver or spanner to apply the torque as specified
by the manufacturer or responsible vendor.

After the test, there shall be no breakage or damage, that will impair the further use of the

screwed connection. Documents
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9.3.2 Reusable connections other than screwed connections, for example push-on and
clamping connections, shall be tightened and removed 10 times.

NOTE the term reusable means that the connection can be disassembled and reassembled.

After the test, there shall be no damage to impair the further use of the reusable connections.

9.3.3 Non-reusable connections are checked by inspection and, if necessary, by manual
test.

9.4  Any apparatus mounting device shall meet the requirement of the appropriate standard.

9.5 Cable tray lengths, when perforated, shall exhibit a regular perforation pattern over the
base area.

Compliance is checked by inspection and measurement.

9.6 Cable ladder lengths shall exhibit a regular rung pattern over the base area.

Compliance is checked by inspection and measurement.

9.7 Internal fixing devices shall have adequate performance to meet at least the
requirements of the system component with which they are intended to be used.

10 Mechanical properties

10.1 Mechanical strength

Cable tray systems and cable ladder systems shall provide adequate mechanical strength.
The main criterion for the SWL is safety in use of the product.

For the declared application, the manufacturer or responsible vendor shall declare the SWL to
be tested

— in N/m for each type of cable tray length or cable ladder length at specified distances,
preferably in spans of 0,5 m increments, between the support devices,

— in N/m for each type of fitting which is not directly supported by a support device,

— in N or N/m for each type of support device.

NOTE 1 This information can be given in the form of a diagram or table or similar.

Compliance for cable runways is checked by carrying out the relevant tests according to the
manufacturer's or responsible vendor's declaration as specified in 10.3, 10.4, 10.5, 10.6 and
10.7 on samples of the widest and narrowest width for each product type. For the intermediate
widths the SWLs shall then be determined by interpolation of the test results. The alternative is
to test only the widest product. For the tests specified in 10.3, 10.4 and 10.7, the SWL of an
untested narrower width may be derived by multiplying the SWL of the tested widest width by
the factor of the narrower width divided by the widest (tested) width.

Horizontal lengths running in the horizontal plane which are declared for use with both multiple
span and single span applications must be tested in accordance with both 10.3 and 10.4.

Vertical lengths running in the horizontal plane which are declared for use with both multiple
span and single span applications must be tested in accordance with both 10.5.1 and 10.5.2.

Compliance for support devices is checked by carrying out the tests specified in 10.8.

NOTE 2 An overview of the SWL test procedure is shown in Annex L. Documents
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753 Cable tray system components and cable ladder system components shall withstand impacts
754  occurring during transport, storage and installation.

755 Compliance is checked by the test specified in 10.9.

756 10.2 SWL test procedure

757 In 10.2.1 and 10.2.2, the general procedure and alternative procedures for particular cases are
758 respectively described.

759 For the minimum, maximum and alternative temperature tests the method used to apply the
760 load shall not restrain creepage.

761 10.2.1 General procedure
762 Two tests shall be carried out:

763 e at a minimum temperature declared by the manufacturer in accordance with Table 2 and

764 tested in accordance with 10.2.1.1 or 10.2.1.3;
765 e at a maximum temperature declared by the manufacturer in accordance with Table 3 and
766 tested in accordance with 10.2.1.2 or 10.2.1.3.

767 NOTE For alternative test conditions, see 10.2.2.

768 10.2.1.1 Preferred Minimum temperature test

769  The test shall be carried out at minimum temperature declared according to the classification of
770 Table 2. During this test, the uniformity of the temperature shall be maintained within the
771  tolerance of £ 5° C, 0,25 m around the samples.

772  The mounted sample shall be conditioned for a minimum of 2 h at the minimum temperature
773 before loading.

774  All loads shall be uniformly distributed over the length and width of the sample as shown in
775 Annex D.

776  The load shall be applied in such a way that a UDL is ensured even in the case of extreme
777  deformation of the sample.

778  Typical methods of applying a UDL are shown in Annex E.

779 When testing the sample upside down, the applied load shall be the declared SWL plus twice
780  the weight of the sample.

781  When mechanical linkages are used, care must be taken to ensure all point loads are equal
782 and transmitted through the load distribution plates.

783 To allow for settlement of the sample, a pre-load of 10 % of the SWL, unless otherwise
784  specified, shall be applied for 5 min # 30 s and then removed. At this time, the measurement
785  apparatus shall be calibrated to zero.

786  The load shall then be increased by increments or continuously on each sample through the
787 load distribution plates, evenly longitudinally and transversely up to the SWL. Increments
788  shall not be heavier than a quarter of the SWL.

789  After loading, the deflection shall be measured at the points specified forﬁach test
790 arrangement. ocuments
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For the tests in 10.3, 10.4, 10.5, 10.6, and 10.7, the mid span deflection of each sample is the
arithmetic mean of the deflections at the two measuring points near the side members as
shown in Figure 3, key 8.

T T = T |
—" >L — Jg

Figure 3a

IEC 1823/06

<30

Figure 3b

<30

1 — —~—

) /-/ P\‘ '-\ =
— |

R TN

Figure 3c

All dimensions are in millimetres
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Key

Symbol to indicate a uniformly distributed load (UDL)
Joint
Extension of cantilever only permitted when required to support loading media

W N

End span

Intermediate span = L

Maximum unloaded overhang length = 500 mm
Deflection measuring point at mid-width

Deflection measuring point

Cantilever = 0,4L

Symbol to indicate a support position

Symbol to indicate a deflection measurement point
Support

Support

Support

End of load

Distance between supports on lengths as declared by the manufacturer

roaoOoOoTY9RPrEFPOONO O
= O

801 Figure 3 — Safe working load test — General arrangement

802  Where visible transversal deformation occurs, a third measurement of deflection shall be taken
803 in the centre of the cable tray base or cable ladder base at mid-span as shown in Figure 3, key
804 7 or Figure 14, point s for fittings. For cable ladder, if there is no rung at mid-span, the
805  deflection shall be measured at the nearest rung. The transverse deflection shall be calculated
806 by subtracting the mid-span deflection from the third readings.

807  The load shall be maintained during the test and the deflections measured every 5 min £ 30 s
808 until the difference between two consecutive sets of readings is less than 2 % with regard to
809 the first set of the two consecutive sets of readings. The last set of readings measured at this
810  point are the deflections measured at the SWL. For an example see Annex G.

811 When subjected to the SWL, the sample, its joints and internal fixing devices shall show no
812 damage or crack visible to normal view or corrected vision without magnification and the
813 deflections of each sample shall not exceed the values specified in 10.3, 10.4, 10.5, 10.6, 10.7,
814  and 10.8.

815 The load on the sample shall then be increased to 1,7 times the SWL.

816 The load shall be maintained and the deflections measured every 5 min £ 30 s until the
817 difference between two consecutive sets of readings is less than 2 % with regard to the first set
818 of the two consecutive sets of readings.

819  The sample shall sustain the increased loading without collapsing. Buckling and deformation of
820 the sample are permissible at this loading.

821 10.2.1.2 Preferred Maximum temperature test
822  The test shall be carried out at maximum temperature declared according to the classification

823  of Table 3. During this test, the uniformity of the temperature shall be maintained within the
824  tolerance of £ 5° C, 0,25 m around the samples.

825  The mounted sample shall be conditioned for a minimum of 2 h at the maximum temperature
826 before loading.

827  All loads shall be uniformly distributed over the length and width of the sample as shown in
828 Annex D.

829  The load shall be applied in such a way that a UDL is ensured even in the case of extreme

830 deformation of the sample.
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831  Typical methods of applying a UDL are shown in Annex E.

832  When testing the sample upside down, the applied load shall be the declared SWL plus twice
833  the weight of the sample.

834  To allow for settlement of the sample, a pre-load of 10 % of the SWL, unless otherwise
835 specified, shall be applied for 5 min # 30 s and then removed. At this time, the measurement
836  apparatus shall be calibrated to zero.

837 The load shall then be increased by increments or continuously on each sample through the
838 load distribution plates, evenly longitudinally and transversely up to the SWL. Increments
839  shall not be heavier than a quarter of the SWL.

840  After loading, the deflection shall be measured at the points specified for each test
841 arrangement.

842 For the tests in 10.3, 10.4, 10.5, 10.6, and 10.7, the mid span deflection of each sample is the
843  arithmetic mean of the deflections at the two measuring points near the side members as
844 shown in Figure 3, key 8.

845  Where visible transversal deformation occurs, a third measurement of deflection shall be taken
846  in the centre of the cable tray base or cable ladder base at mid-span as shown in Figure 3, key
847 7 or Figure 14, point s for fittings. For cable ladder, if there is no rung at mid-span, the
848  deflection shall be measured at the nearest rung. The transverse deflections shall be
849  calculated by subtracting the mid-span deflection from the third readings.

850 The load shall be maintained during the test and the deflections measured every 5 min # 30 s
851 until the difference between two consecutive sets of readings is less than 2 % with regard to
852  the first set of the two consecutive sets of readings. The last set of readings measured at this
853 point are the deflections measured at the SWL. For an example, see Annex G.

854  When subjected to the SWL, the sample, its joints and internal fixing devices shall show no
855 damage or crack visible to normal view or corrected vision without magnification and the
856  deflections of each sample shall not exceed the values specified in 10.3, 10.4, 10.5, 10.6, 10.7,
857 and 10.8.

858 The load on the sample shall then be increased to 1,7 times the SWL.

859  The load shall be maintained and the deflections measured every 5 min # 30 s until the
860  difference between two consecutive sets of readings is less than 2 % with regard to the first set
861  of the two consecutive sets of readings.

862  The sample shall sustain the increased loading without collapsing. Buckling and deformation of
863  the sample are permissible at this loading.

864 10.2.1.3 Alternative test for minimum or maximum temperature

865 The test is carried out as sub-tests A and B. The number of samples for each sub-test is
866  determined from the sample requirement detailed in tests 10.3 to 10.8. The number of samples
867  shall be equal for each sub-test.

868  Sub-tests A and B shall be carried out from phase 1 through to phase 3 as shown in Figure 4.

869
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Figure 4a — Load and temperature diagrams for maximum temperature
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Figure 4b — Load and temperature diagrams for minimum temperature
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Temperature declared in Table 3

Figure 4 — Load and temperature diagrams with respect to time for test 10.2.1.3
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882 Phase 1: loading from zero to SWL for sub-test A and from zero to 1,7 SWL
883 for sub-test B

884  This phase shall be carried out at ambient temperature.

885  All loads shall be uniformly distributed over the length and width of each sample as shown in
886  Annex D.

887 The load shall be applied in such a way that a UDL is ensured even in the case of extreme
888  deformation of the samples.

889  Typical methods of applying a UDL are shown in Annex E.

890 When testing the sample upside down, the applied load shall be the declared SWL plus twice
891  the weight of the sample.

892 To allow for settlement of each sample, a pre-load of 10 % of the SWL, unless otherwise
893  specified, shall be applied for 5 min # 30 s and then removed. At this time, the measurement
894  apparatus shall be calibrated to zero.

895 The load shall then be increased by increments or continuously on each sample through the
896 load distribution plates, evenly longitudinally and transversely up to the SWL for sub-test A and
897 up to 1,7 SWL for sub-test B. Increments shall not be heavier than a quarter of the SWL.

898 Phase 2: temperature change

899 Immediately after phase 1, sub-tests A and B shall be continued by changing the temperature
900 on the samples from ambient temperature to the temperature declared by the manufacturer in
901 accordance with Table 2 or Table 3. The declared temperature shall be reached no later than
902 48 h after starting the temperature change.

903 The declared temperature is considered to be reached when no change of measured
904 temperature within the tolerance of £ 5° C in the test chamber occurs during 4 h.

905 Phase 3: evaluation of test results

906  This phase shall be carried out immediately after phase 2 at the declared temperature
907 according to Table 3. During this phase, the uniformity of the temperature shall be maintained
908  within the tolerance of + 5° C, 0,25 m around the samples.

909 This phase requires different procedures for sub-tests A and B.
910  Sub-test A (measurement of deflection)

911 During this phase the deflection of the sample, subjected to SWL, shall be measured at the
912 points specified for each test arrangement.

913  For the tests in 10.3, 10.4, 10.5, 10.6 and 10.7, the mid-span deflection of each sample is the
914  arithmetic mean of the deflections at the two measuring points near the side members as
915  shown in Figure 3, key 8.

916  Where visible transversal deformation occurs, a third measurement of deflection shall be taken
917 in the centre of each cable tray base or cable ladder base at mid span as shown in Figure3,
918 key 7, or Figure 14, point s for fittings. For cable ladder, if there is no rung at mid-span, the
919  deflection shall be measured at the nearest rung.
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920 The transverse deflections shall be calculated by subtracting the mid span deflections from the
921  third readings.

922  The load shall be maintained during the test and the deflections measured every 5 min +30 s
923 until the difference between two consecutive sets of readings is less than 2 % with regard to
924  the first set of the two consecutive set of readings. The last set of readings, measured at this
925 point, is all the deflections measured at the SWL. For an example, see Annex G.

926  When subjected to the SWL, the sample, its joints and internal fixing devices shall show no
927 damage or crack visible to normal view or corrected vision without magnification and the
928  deflections shall not exceed the values specified in 10.3, 10.4, 10.5, 10.6, 10.7 and 10.8.

929 Sub-test B (evaluation of no collapsing)

930 The load shall be maintained and the deflections measured every 5 min # 30 s until the
931  difference between two consecutive sets of readings is less than 2 % with regard to the first set
932 of the two consecutive sets of readings.

933  The sample shall sustain the increased loading without collapsing. Buckling and deformation of
934  the sample is permissible at this loading.

935 10.2.2 Alternative test conditions for 10.2.1

936  The procedure according to 10.2.1 can be modified by the conditions detailed in either a) or b)
937 below. Different conditions, as detailed in a) or b) can be used for different system
938 components:

939 a) at any temperature within the declared range if documentation is available which states that

940 the relevant mechanical properties of the materials as used within the samples do not differ
941 by more than # 5 % of the average between the maximum and minimum property values
942 due to temperature change within the declared temperature range;

943 NOTE Examples of materials that fulfil this condition are steel and aluminium in a range of temperature from -
944 25 °C to + 120 °C.

945 b) only at maximum temperature within the range according to 10.2.1.2 or 10.2.1.3, if
946 documentation is available which states that the relevant mechanical properties of the
947 materials improve when the temperature is decreasing.

948 10.3 Test for SWL of cable tray lengths and cable ladder lengths mounted in the
949 horizontal plane running horizontally on multiple spans

950 Each test shall be carried out on one sample. If the sample does not satisfy the test, the test
951  shall be repeated on two new samples, both of which shall comply with the requirements.

952 Each test is carried out on cable tray lengths and joints or cable ladder lengths and joints to
953  verify the declared SWL when mounted over multiple spans with the cable tray or cable ladder
954 in the flat and horizontal plane.

955  Each test is carried out with the samples consisting of two or more cable tray lengths or cable
956  ladder lengths. These shall be coupled, as shown in Figure 3 to form two full spans plus a
957  cantilever. Joints are to be positioned as required for each test type following the
958 manufacturer's or responsible vendor's instructions.

959 The samples shall be placed on fixed, rigid supports ‘a’, ‘b’ and ‘c’, which shall be horizontal
960 and level with a width of 45 mm + 5 mm. The samples shall not be fixed to the supports unless
961 a fixing method is declared by the manufacturer or responsible vendor in which case this fixing
962 method shall be used.

963 If the manufacturer or responsible vendor declares supports as part of the cable trQQFsL!mentS
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964  or cable ladder systems and the width of the supports is smaller than 40 mm, then supports a,
965 b and c are replaced by the supports declared in the system.

966 For all test types, full standard cable tray lengths or cable ladder lengths shall be used except
967  for the end positions where cut lengths shall be used when required.

968  The cantilever of 0,4L can be increased , if necessary, to ensure a UDL on the cantilever.

969 Depending on the installation method(s) declared by the manufacturer or responsible vendor,
970 one or more of the test types in accordance with 10.3.1 to 10.3.4 shall be used.

971 The tests for 10.3.1 to 10.3.4 shall be carried out in accordance with 10.1 and 10.2.

972  The practical mid-span deflection of each span at the SWL shall not exceed 1/100th of the
973 span.

974  The transverse deflection of each span at the SWL shall not exceed 1/20th of the width of the
975  sample and the samples shall still ensure reliable support to any cables that would normally be
976  contained therein without imposing any unreasonable hazard or danger to the user or cables.

977 10.3.1 Test typel

978 Test type | shall be used when the manufacturer or responsible vendor does not declare any
979  end span length limitations or joint position limitations. In this case, joints can occur anywhere
980 on an installation. The test arrangement shall be as shown in
981  Figure 5.

T - 2 T 3
L 1 e
AN AN &) AN
a Q b c d
L/2 L/2
4 5 6
e e et -
982
Key
1 Joint at the mid-point of span a-b
2 Product standard length; this shall be reduced for test purposes only if the joint is in the
cantilever c-d or within 25 % of the span length from support ¢
3 One or more joints may be required dependent upon the product length and span
4 End span =L
5 Intermediate span = L
6 Cantilever = 0,4L
a, band ¢ Support positions
d End of load
L Distance between supports on lengths as declared by the manufacturer
983 Figure 5 —Test type |

984 10.3.2 Test type ll

985  Test type Il shall be used when the manufacturer or responsible vendor declares that on all
986 installations there shall be no joints in the end span. The test arrangement shall be as shown in
987 Figure 6.
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988  Only for test purposes, a joint may be required in span a-b because the joint in span b-c shall
989  always be at the mid-span position.

990 If the manufacturer or responsible vendor declares that on all installations the end span shall
991 be reduced in length, the end span X shall then be declared.

i

________

————————————

L/2 L/2

992
Key

1 Joint for test purposes only, if required

2 Product standard length

3 Joint at the mid-point of span b-c

4 End span = X (Where X <L)

5 Intermediate span = L

6 Cantilever = 0,4L

a, bandc Support positions

d End of load

L Distance between supports on lengths as declared by the manufacturer
993 Figure 6 —Test type Il

994 10.3.3 Test type lll
995  Test type lll shall be used when the standard cable tray length or cable ladder length is equal

996 to the span or multiples of the span and the manufacturer or responsible vendor declares the
997  joint position, relative to the supports, to be used on all installations. Test type Ill can also be

998  used when the standard cable tray length or cable ladder length is 1,5 times the span and the
999  position of the joint is at 25 % of the span from the support position.

1000 The test arrangement is shown in Figure 7.

1001
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Key

1 Joint position within each span

2 Product standard length

3 End span =L

4 Intermediate span = L (Distance between supports on lengths as declared by
the manufacturer)

5 Cantilever = 0,4L

a,bandc Support positions

d End of load

1003 Figure 7 —Test type Il

1004 10.3.4 Test type IV

1005 Test type IV shall be used for products with localized weakness, see Table 6 for an
1006  explanation of when Test type IV is required. In this case, the localized weakness is positioned
1007 over support ‘b’ as shown in Figure 8.

1008
1 2 - 1
. MMWWWWNW ___________ |
] ] = L] |
""" A AN AN
a &j b ~_ 6 (5 c d
1009
Key
1 Joint positioned as required in test type | or Il, but offset by the minimum distance
necessary so that support b is directly underneath any point of local weakness
2 Product standard length
3 End span = X (Where X <L)
4 Intermediate span = L (Distance between supports on lengths as declared by the
manufacturer)
5 Cantilever = 0,4L
6 Localized weakness
a,bandc Support positions
d End of load
1010 Figure 8 —Test type IV
1011 Table 6 — Use of Test type IV
Installation No localised weakness With localised weakness
conditions
No end span Test type | carried out If the distance between the localised weakness and the
length according to 10.3.1 central support b is less than 10% of the span L then Test
limitations or type 1V shall be carried out according to 10.3.4.
joint position
Jlimitaeions. If the distance between the localised weakness and the
central support b is greater than 10% of the span L then both
test Type | and Test type IV shall be carried out.
No joints in the Test type Il carried out If the distance between the localised weakness and the
end span and according to 10.3.2 central support b is less than 10% of the span L then Test
optional end type 1V shall be carried out according to 10.3.4.
span reduction
P If the distance between the localised weakness and the
central support b is greater than 10% of the span L then both
test Type Il and Test type IV shall be carried out.
Joint position Test type Il carried out Test type Il carried out according to 10.3.3 Documents
fixed in the span | according to 10.3.3
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1012  When tests are required for a range of widths of one product type, and localised weakness
1013 requires two tests as shown in Table 6, then the two tests only need to be carried out on one
1014  width. The Test type which gives the lowest SWL may then be used for the other widths for that
1015 product type. Interpolation may still be used in accordance with 10.1.

1016 10.4 Where classification according to Table 2 or Table 3 requires the use of a climatic

1017 chamber and it is not possible because of space limitations to accommodate the
1018 sample, the test can be carried out in accordance with 10.4.Test for SWL of cable
1019 tray lengths and cable ladder lengths mounted in the horizontal plane running
1020 horizontally on a single span installation

1021  This test is applied to cable tray systems or cable ladder systems:

1022 — if the manufacturer declares the application of a single span installation or
1023 — the testin 10.3 cannot be carried out in a climatic chamber due to its size.

1024 The test shall be carried out on one sample. If the sample does not satisfy the test, the test
1025 shall be repeated on two new samples, both of which shall comply with the requirements.

1026  The test is carried out on cable tray length(s) or cable ladder length(s) to verify the declared
1027 SWL when used as a single beam over a single span with the cable tray or cable ladder in the
1028 flat and horizontal plane.

1029 The samples shall be placed on fixed, rigid supports a and b which shall be horizontal and level
1030 with a width of 45 mm =5 mm as shown in Figure 9. The samples shall not be fixed to the
1031 supports unless a fixing method is declared by the manufacturer or responsible vendor, in
1032 which case this fixing method shall be used.

1033 If the manufacturer or responsible vendor declares supports as part of the cable tray systems
1034  or cable ladder systems and the width of the supports is smaller than 40 mm, then supports a
1035 and b are replaced by the supports declared in the system.

1036 If the span is greater than the cable tray length or cable ladder length and the manufacturer or
1037 responsible vendor does not declare where the joint(s) shall be placed, they shall be at mid-
1038 span position.

1039 If the test is carried out as alternative to the tests according to 10.3 then a joint shall be located
1040  at the mid-span position.

1041 The test shall be carried out in accordance with 10.1 and 10.2.
1042  The practical mid-span deflection at the SWL shall not exceed 1/100th of the span.

1043  The transverse deflection at the SWL shall not exceed 1/20th of the width of the samples and
1044  the samples shall still ensure reliable support to any cables that would normally be contained
1045  therein without imposing any unreasonable hazard or danger to the user or cables.

1046 If the cable tray length or cable ladder length includes one or more localized weaknesses and if
1047  the manufacturer or responsible vendor does not declare any limitation in the position of the
1048 localized weaknesses, special test conditions are required.

1049 One test is carried out for each following conditions:

1050 - when the localized weakness is positioned over support a or b, as shown in Figure 9;

1051 - when the localized weakness is positioned at the mid-point of the span. If a joint is

1052 used, the localized weakness can be moved around mid-point of the span withigy+/- 109
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1054  When both conditions can be fulfilled in the same test arrangement, one test is sufficient.

S

)

IEC 1830/06

1055
Key
1 Maximum unloaded overhang length = 500 mm
2 Joint may be required at the position declared by the manufacturer
3 Span = L (Distance between supports on lengths as declared by the manufacturer)
4 Localized weakness
a, b Support positions
1056 Figure 9 — Safe working load for single span test

1057 10.5 Test for SWL of cable tray lengths and cable ladder lengths mounted in the
1058 vertical plane running horizontally

1059 10.5.1 Multiple span test
1060 The test is carried out on cable tray lengths and joints or cable ladder lengths and joints

1061  together with support devices, to verify the declared SWL when mounted over multiple spans
1062  with the cable tray or cable ladder in vertical plane running horizontally.

1063  The test shall be carried out on one sample. If the sample does not satisfy the test, the test
1064  shall be repeated on two new samples both of which shall comply with the requirements.

1065 The test is carried out with samples of cable tray lengths (see Figure 10a) or cable ladder
1066 lengths (see Figure 10b) consisting of two full spans and a cantilever. . Joints are to be
1067 positioned as shown in Figure 10a or Figure 10b unless stated differently by the manufacturer.

1068
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1069
Key
1 Rigid test support for cable tray (a,b,c)
2 Deflection measurements (see Fig 10e)
3 Cable tray
4 Cable tray fixing /support device
5 Load distribution plate
6 Example of a hinged connector
7 Load
8 Cable tray joint positioned at mid-span
9 End span
10 Intermediate span
11 Cantilever

1070 Figure 10a — Test conditions multi span cable tray mounted in the vertical plane running
1071 horizontally
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Rigid test support for cable ladder (a,b.c)
Deflection measurements (see Fig 10e)
Cable ladder

Cable ladder fixing /support device

Load distribution plate

Example of a hinged connector

Load

Cable ladder joint positioned at mid-span
End span

10 Intermediate span

11 Cantilever

O©CoOoO~NOOA~WNRE X

Figure 10b — Test conditions multi span cable ladder mounted in the vertical plane
running horizontally

Full standard cable tray lengths or cable ladder lengths shall be used for all intermediate
lengths. Cut lengths shall only be used at the end positions required.

The cantilever of 0,4 L can be increased , if necessary, to ensure a UDL on the cantilever.
The test shall be carried out in accordance with 10.1 and 10.2.

For products with localised weakness, a test is required with the localised weakness
positioned over support b, in the same way as indicated in Figure 8, for cable tray lengths and
cable ladder lengths mounted in the horizontal plane, running horizontally.

For the test the samples shall be fixed on vertical rigid structures, with the fixing method and if
any support device, declared by the manufacturer. Separate tests shall be carried out on each
product type using all fixing methods and support devices
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1087 For cable tray the load shall be applied in the middle of the base area by load distribution
1088 plates with a hinged connector. All loads shall be uniformly distributed over the length of the
1089 sample as shown in Annex D.3. Where this is difficult to achieve because of the design of the
1090 cable tray, then the load distribution plate may be repositioned to within 50 mm from the
1091  theoretical position.

1092 For cable ladder the load shall be applied on the middle of each rung by a load distribution
1093 plate with a hinged connector. Where this is difficult to achieve because of the design of the
1094  cable ladder, then the load distribution plate may be repositioned to within 50 mm from the
1095 theoretical position.

1096  Load distribution plate dimensions are indicated in Table 7. The distance between the loads
1097  and the base area shall be 30 +/-3 mm as shown in Figurell.

1098 The resultant deflection at the SWL measured according to Figure 10e shall not exceed 1/200™
1099  of the span.

1100  Where classification according to Table 2 or Table 3 requires the use of a climatic chamber and
1101 it is not possible because of space limitations to accommodate the sample, the test can be
1102  carried out in accordance with 10.5.2.

1103 10.5.2 Single span test
1104  This test is applied to cable tray systems or cable ladder systems if the manufacturer declares

1105 the application of a single span installation or the test in 10.5.1 cannot be carried out in a
1106  climatic chamber due to its size.

1107  The test is carried out on two cable tray sections and a joint or two cable ladder sections and a
1108  joint together with support devices, to verify the declared SWL when mounted over a single
1109  span with the cable tray or cable ladder in vertical plane running horizontally.

1110 The test shall be carried out on one sample. If the sample does not satisfy the test, the test
1111 shall be repeated on two new samples both of which shall comply with the requirements.

1112  The test is carried out with samples of cable tray lengths (see Figure 10c) or cable ladder
1113 lengths (see Figure 10d) consisting of a single span. The joint shall be positioned at the mid
1114 span.

1115

1116
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1118

Key

1 Cable tray joint positioned at mid-span

a,b Rigid test support for cable tray

2 Deflection measurements (see Fig 10e)

3 Cable tray

4 Cable tray fixing /support device

5 Load distribution plate

6 Example of a hinged connector

7 Load
1119 Figure 10c — Test conditions single span cable tray mounted in the vertical plane
1120 running horizontally
1121
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1122
1123
Key
1 Cable tray joint positioned at mid-span
a,b Rigid test support for cable tray
2 Deflection measurements (see Fig 10e)
3 Cable ladder
4 Cable ladder fixing /support device
5 Load distribution plate
6 Example of a hinged connector
7 Load
1124 Figure 10d — Test conditions single span cable ladder mounted in the vertical plane
1125 running horizontally

1126 The test shall be carried out in accordance with 10.1 and 10.2.

1127 For the test the samples shall be fixed on vertical rigid structures, with the fixing method and if
1128  any support device, declared by the manufacturer. Separate tests shall be carried out on each
1129  product type using all fixing methods and support devices.

1130 For cable tray the load shall be applied in the middle of the base area by load distribution
1131 plates with a hinged connector. All loads shall be uniformly distributed over the length of the
1132  sample as shown in Annex D.3. Where this is difficult to achieve because of the design of the
1133  cable tray, then the load distribution plate may be repositioned to within 50 mm from the
1134 theoretical position.

1135 For cable ladder the load shall be applied on the middle of each rung by a load distribution
1136  plate with a hinged connector. Where this is difficult to achieve because of the design of the
1137  cable ladder, then the load distribution plate may be repositioned to within 50 mm from the
1138  theoretical position.
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