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hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization,cd
tional electrotechnical committees (IEC National Committees). The object of IEC is to promoteTinte]
eration on all questions concerning standardization in the electrical and electronic fields. To, this
lition to other activities, IEC publishes International Standards, Technical Specifications, Technical
Cly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s
ration is entrusted to technical committees; any IEC National Committee interested in'the subject g

he IEC also participate in this preparation. IEC collaborates closely with the International Organiz
ardization (ISO) in accordance with conditions determined by agreement between the two organiZ

pbrmal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

Publications have the form of recommendations for international-use and are accepted by IEC
hittees in that sense. While all reasonable efforts are made to ensure that the technical contef
Cations is accurate, IEC cannot be held responsible for/the. way in which they are used or
terpretation by any end user.

Her to promote international uniformity, IEC Nationa[\CGommittees undertake to apply IEC Pul
barently to the maximum extent possible in their natiogaltand regional publications. Any divergence
EC Publication and the corresponding national or regional publication shall be clearly indicated in t

Eself does not provide any attestation of conformity. Independent certification bodies provide ¢
sment services and, in some areas, access-to |[EC marks of conformity. IEC is not responsiblé
es carried out by independent certificationCbodies.

ers should ensure that they have the |atest edition of this publication.

hbility shall attach to IEC or its directors, employees, servants or agents including individual exg
bers of its technical committees and IEC National Committees for any personal injury, property da
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f
hses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is drawn to the /Normative references cited in this publication. Use of the referenced publid
ensable for the correct application of this publication.

iraws attention‘to.the possibility that the implementation of this document may involve the u
t(s). IEC takes\no position concerning the evidence, validity or applicability of any claimed patent
ct thereof~ASs, of the date of publication of this document, IEC had not received notice of (a) patent(
be required-to implement this document. However, implementers are cautioned that this may not r
test infermation, which may be obtained from the patent database available at https://patents.ie
not’be-held responsible for identifying any or all such patent rights.
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Y6b-12 has been prepared by subcommittee Z5A: Cable management systems,

technical committee 23: Electrical accessories. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

23A/1073/FDIS 23A/1076/RVD

of IEC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61196 series, published under the general title Coaxial
communication cables, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document ind|cates
that iff contains colours which are considered to be useful for the(¢orrect understanding
of its |contents. Users should therefore print this document using a colour printef.
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1 Scope
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This part of IEC 61196 defines general requirements for spacer clamps for radiating cables,
including terms and definitions, design and construction, IEC type designation, requirements

and test procedures and type tests.

The co
These
shafts.
outdoo

2 Normative references

The fol

For u
amend

IEC 60

IEC 60
ground

IEC 60
(12 h +

IEC 61
cables

ISO 83
require

ISO 92

constit’_\[:es requirements of this document. For dated references, only the edition cited 4§

ntents of this document are suitable for spacer clamps for installation of radiating

owing documents are referred to in the text in such a way that some or all of their

dated references, the latest edition of thereferenced document (includi
ents) applies.

D68-2-1, Environmental testing — Part 2-12;Tests — Test A: Cold

D68-2-5, Environmental testing — Part 2-5: Tests — Test S: Simulated solar radi
level and guidance for solar radiation testing and weathering

D68-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat
12 h cycle)

96-4, Coaxial communication cables — Part 4: Sectional specification for ra

1-1:1999, Fire-resistance tests — Elements of building construction — Part 1: (
ments

D7, Corrosion tests in artificial atmospheres — Salt spray tests

cables.
Bs, and

Cables and their spacer clamps are widely used in tunnels, subways, underpass
Their intended application is in weather-protected environmenis and, opfionally,
S.

content
pplies.

g any

htion at

cyclic

diating

beneral

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61196-4 and the
following apply.

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

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
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3.1

spacer clamp
mechanical device to install a radiating cable at a certain distance from the base or from a steel
rope

3.2

suspended clamp
spacer clamp to install a radiating cable on suspended steel ropes

3.3

cantilever clamp
spacer clamp to install a radiating cable at a certain distance from the base

3.4

firepro
spacer

fire

3.5

firepro
device

4

4.1

Spacer

a) Temperature range: -40 °C to +85 °C

b)
4.2

Spacer

a)

b)
c)

d)

e)

f)

Dejsign and construction

Hun

Sp4g

NOT]
exte

The
For
with
line

Ratings and characteristics

Material and design

of clamp
clamp with a fireproof device that can prevent the radiating cable from falling if it ¢

of device
that can prevent the radiating cable from falling when a fife~happens

clamps shall be designed and built to satisfy the environmental requirements as {

nidity: 5 % to 95 %

clamps shall be designedvand built to meet the following requirements:

cer clamps shall be 'made of metallic, non-metallic or composite materials.

E Spacer clamps that are made of metal or comprise metallic components can cause the cr
nal passive intermodulation.

structure@nd dimensions of spacer clamps shall be matched to the cable to be fa

radiating-cables with a radial direction marking line, the spacer clamp shall be dg
a structure to locate the radiating direction, which shall be consistent with the 1
afthe radiating cable.

atches

ollows:

pation of

stened.

signed
narking

Minimum vertical distance from the surface of the radiating cable installed to that of the
base after installation shall be in accordance with the stated requirements of the
corresponding cable.

Spacer clamps and their fireproof devices, if any, shall be designed so that they cannot
influence radiating performance of the cable, and shall be compatible with the climate and
mechanical environments during operation.

Fasteners and fixings for spacer clamps shall be specified in the product detail specification.

Spacer clamps may be assembled from various components of a modular system. Depending
on the combination of components, different features may be made available, for example
different spacing to the base and fire retardancy. In this case, the spacer clamp shall also be
understood to be a specific combination of system elements.
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5 |IEC type designation

5.1 Type
The type designation of spacer clamps for radiating cables shall be as follows:

a) SC: the code of the spacer clamp;
b) minimum outer diameter for clamping the cable, expressed by an integer, in mm;

c) maximum outer diameter for clamping the cable, expressed by an integer, in mm.

For example, SC38-41 represents spacer clamps for radiating cables with the outer diameter

range frem-38-mm-to-4t+mm-for-clamping-the-cables-

5.2 VYariant
The vafiant designation of spacer clamps shall be as follows:

a) Firdproof type — expressed as follows:
— F: for fireproof clamp;
— pmitted for non-fireproof clamp.
b) Installation type — expressed as follows:
— [C: cantilever type;
— PB: suspended type;
— [CM: cantilever type for self-supporting radiating cable with messenger;
— PBM: suspended type for self-supporting radiating cable with messenger.

c) The space distance of cable surface to the base or wire, in mm; for example, 80| means
80 fnm.

d) Norinal dimensions of the integratedimessenger wire for self-supporting radiating cpbles —
expressed as follows:

d*wlh: d, w and h are the nominal dimensions of the integrated messenger wire, expgressed
by an integer, in mm, as shown in Figure 1.

w

IEC

Key
1 integrated messenger wire of the radiating cable

2 self-supporting radiating cable

Figure 1 — The dimensions of the integrated messenger wire

For example, SC38-41FCM80 9*2*3 represents spacer clamps, the outer diameter range from
38 mm to 41 mm for clamping the cables, fireproof cantilever clamp, the space distance of cable
surface to the base or wire is 80 mm, for self-supporting radiating cables with the nominal
dimensions of the integrated messenger wire d =9, w=2 and # = 3.
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5.3

Marking

A marking on the product shall enable the user to unambiguously assign the product to the
technical data provided by the manufacturer and the IEC standard applied.

The marking on the product itself does not have to include the full designation in accordance
with this standard.

A marking on the product shall allow clear identification of the responsible supplier.

5.4

Packaging

Packading boxes of spacer clamps shall be marked with manufacturer name (or|code),
trademark, type designation of the spacer clamps, quantity, production lot number, and IEC

standafd number.

6

6.1

Spacer|clamps shall be tested in the following general conditions:

a)
b)

g)

h)

Rejquirements and test procedures

General conditions for the tests

Tesfts in accordance with this document are type tests,
Unlgss otherwise specified, the tests shall be carried’out in standard atmospheric conditions
as follows:

— [emperature: (23 £ 2)° C;

— relative humidity: (45 to 55) %;
— pir pressure: (86 to 106) kPa.

Unlgess otherwise specified, tests shall'be carried out with the spacer clamps assembjed and
instplled as in normal use according to the manufacturer's or responsible vendor's
instfuctions.

Tesfts on non-metallic spacersclamps or composite spacer clamps shall not be commenced
earlier than 168 h after manudfacture.

When toxic or hazardous' processes are used, precautions shall be taken to safegulard the
person performing the/test.

If there are different sizes for each type series of spacer clamps, the size (e.g. clamping
diareter) thatXis most critical for tests is to be used for the respective test. The result
obtained then also applies to all other sizes of this type of series by similarity.

If it|cannot be technically determined which size is the critical one, all sizes shall bg tested
indipviddally. All sizes shall be checked individually if the manufacturer or distributor|wishes

+£. A4 4 £ H
to specify-differentperformancesper-size:

The test samples shall be taken as a random sample from series production. Unless
otherwise defined, the sample size to be tested per test is at least 3.

The test requirement is considered fulfilled when all test samples have successfully passed
the test.

If one of the samples does not satisfy a test, that test and any preceding ones that might
have influenced the results of the test shall be repeated, and also the tests that follow shall
be made in the required sequence on another full set of samples, all of which shall comply
with the requirements.

If relative humidity or the ambient temperature has a significant effect on performance data
obtained under the conditions of 6.1d), these shall be determined and declared. If
necessary, the limits of use of the product shall be restricted compared to 4.1.
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1)

m)

6.2
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If a system component or system is coated in paint or any other substance that is likely to
affect its classified properties, then the relevant tests in this document shall be performed
on the coated sample.

The total applied load for each of the load tests shall have a tolerance of 0 % to +3 %.
All lengths and distances for test arrangements shall not exceed a tolerance of £5 %.

Visual inspection

6.2.1 Requirements

All

metal parts of spacer clamps shall be flat, free from burrs, scratches, oxidation and other

obvious mechanical damages to their surfaces, and shall show no evidence of bubbles,

discolofation, pinholes and other defects on plating when plated.

The ngn-metallic parts shall be smooth, and free from blowholes, cracks, pits, sywelling,
discolofation from degradation, as well as significant foreign substance, at their surfdces. In
additiof, all edges shall be smooth, and free from wrinkles, sharp corners; burrs as well as

other dpfects.

6.2.2 Test procedure

Visual ¢xaminations shall be performed with naked eyes.

6.3
6.3

A Requirements

$tructural dimensions

Structural dimensions for spacer clamps shall,be in accordance with the relevani detail

specifigation.

If necepsary, a groove for the location of.adiation direction shall be provided and it ghall be

consistent with the identification line of.the radiating cable.

6.3

.2 Test procedure

Measutlements shall be performed by using measuring tools or gauges with adequate acfuracy.

6.4
6.4
6.4

Spacer|clamps shall meet following requirements:

a)

b)

Mechanical performance
A1 Clampingforce
1.1 Requirements

For suspended clamps, the clamping forces F, and F, shall be in accordance with the

requirements specified in the product detail specification. After the test, no displacement
greater than 2 mm of the spacer clamp relative to radiating cable and the steel rope shall
be allowed. The cable shall show no evidence of deformation and damage. The spacer
clamps shall show no evidence of loosening, deformation and mechanical damage for their
fastening parts.

For cantilever clamps, the clamping force Iy shall be in accordance with the requirements

specified in the product detail specification. After the test, no remaining displacement
greater than 2 mm of the spacer clamp relative to radiating cable and the steel rope shall
be allowed. The cable shall show no evidence of damage. The spacer clamps shall show no
evidence of loosening, deformation and mechanical damage, including to their fastening
parts.
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c)

If a limited maximum clamping force is required, it shall be possible to move the radiating
cable in the spacer clamp when the force F is reached. The cable shall show no evidence

of d

6.4.1.2

amage due to this movement.

Test procedure

Test procedure shall be as follows:

a)

b)

d)

Select a radiating cable with a length of 200 mm + 20 mm and its outer diameter shall be
the minimum outer diameter for clamping the cable of spacer clamp (x1 mm). Install the

spa
For

cer clamp into the test device in the normal manner, as shown in Figure 2.
suspended clamps:

For

NO
res
Aftd
6.4)

Apply a specified force F4 to the integrated messenger wire of the radiating|c
shown in Figure 2a) or the radiating cable as shown in Figure 2b). Remove the’fq
and measure the remaining displacement between the suspended .clamp 3
radiating cable.

Apply the specified force F, to the steel rope. Remove the force f*y and meas
remaining displacement between the suspended clamp and the.steel rope.

cantilever clamps:

For cantilever clamps for self-supporting radiating cables\&-Apply the specified f

fo the integrated messenger wire of the radiating cablesas shown in Figure 2c). R
the force F1, and measure the remaining displacemént between the cantilever cla

the steel rope.
For cantilever clamps for non-self-supporting radiating cables — Apply the specifie

remaining displacement between the cantilever clamp and the radiating cable.

TE The measured displacement is always-dependent on the specific cable and its surface condi
Lt is therefore only valid for one type of manufacturer and can vary between different manufacture

r the test, the components shall be examined for compliance with the requirem
1.1.

able as
rce Fy,
nd the

ure the

prce Fyq

emove
mp and

d force

", to the radiating cable as shown in Figure‘2d). Remove the force F,, and measlure the

ion. The
rs.

ents of
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By
4 5
3
=]
[
e i
;/ \¥6
1
—
|
A-A
IEC
Key
1 suspended clamp
2 selftsupporting radiating cable
3 fixirg
4 inteprated messenger wire of the radiating cable
5 steql rope
6 test|device
a) Suspended clamp for self-supporting radiating cable
I I
PR
T 3
|
|
= it
1_/ | [ 4
— _l_ L
T
\
AA IEC
Key
1 suspended clamp
2 non-self-supporting radiating cable
3 fixing
4 steel rope

b) Suspended clamp for non-self-supporting radiating cable
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IEC

ilever clamp

supporting radiating cable
9
hrated messenger wire of the radiating cable

b (cement concrete blocks conforming to the designatiaon, etc.)
hor

c) Cantilever clamp for self-supporting radiating cable

Fy
2 3 4
A - A
171 1] 5

IEC

Key

1 can
2 self
3 fixir
4 inte
5 bas
6 anc
Key

1 cantilever clamp

non

-self-supporting radiating cable

fixing

2
3
4 base (cement concrete blocks conforming to the designation, etc.)
5

anchor

d) Cantilever clamp for non-self-supporting radiating cable

Figure 2 — Schematic diagram of test for clamping force
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Information to be given in the product detail specification

The following information shall be given in the relevant specification:

C 2024

a) For suspended clamps: F4 and F, values for clamping force (see Annex A for recommended

valu

es).

b) For cantilever clamps: F/4 value for clamping force (see Annex A for recommended values).

c) Any
6.4.2

6.4.2.1 — Requirements

The ms

deviation from the standard procedure.

Normal tensile force

ximum normal tensile force of spacer clamps shall be not less than the value s

the profuct's detail specification.

6.4.2.2

Test procedure

Test prpcedure shall be as follows:

a) Ins
ma

b) App

Il a spacer clamp and insert a cable dummy (see Annex B() well in a normal inst
ner, as shown in Figure 3. Figure 3a) and Figure 3b) show optional test setups

ated in

allation

ly force F,, to both ends of the cable dummy by using'a tension tester at a sa)eed of

5 mm per minute until the maximum force appears pn<the tensile curve, then the

this

point is just the maximum normal tensile forcedhat the spacer clamp can withst

orce at
and
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Dimensions in millimetres
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a) Schematic diagram example A
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b) Schematic diagram example B
Key
1 canjilever ¢lamp

cable dummy

tendion-tester

2
3
4 anchor
5 base (cement concrete blocks conforming to the designation, etc)

Figure 3 — Schematic diagram of normal tensile force

6.4.2.3 Information to be given in the product detail specification
The following information shall be given in the relevant specification:

a) maximum normal tensile force for spacer clamps (see Annex A for recommended values);
b) application speed, if other than 5 mm per minute;

c) any deviation from the standard procedure.
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6.4.3 Shear force
6.4.3.1 Requirements

The maximum shear force of the spacer clamp shall be not less than the value stated in the
product detail specification.

6.4.3.2 Test procedure
The test procedure shall be as follows:

a) Install a spacer clamp and insert a cable dummy (see Annex B) well in a normal installation
manneras shown in Fignrn 4 Figurn AQ) and Figurn Ah) show optional test setups

b) Apdly force Fg to both ends of the cable by a tension tester at speed of 5 mm¢per|minute

until the maximum force appears on the tensile curve, then the force at this point is |ust the
maximum shear force that the spacer clamp can withstand.

Dimensions in mfllimetres

%t% 9
A

IEC

S
%
) || Gl
a3 |
2| al %
4] = N
— 1~ 1 3 N —
1 L@f i = AN
- >5 —— >5 ’7 // 7
L ~.5
A A-A

IEC

b) Schematic diagram example B
Key
1 cantilever clamp
cable dummy
tension tester

anchor

a b WO DN

base (cement concrete blocks conforming to the designation, etc)

Figure 4 — Schematic diagram of shear force
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6.4.3.3

The foll

Information to be given in the product detail specification

owing information shall be given in the relevant specification:

a) maximum shear force for spacer clamps (see Annex A for recommended values);

b) application speed, if other than 5 mm per minute;

c) any

deviation from the standard procedure.

6.5 Environmental characteristics

6.5.1

Cold temperature installation

6.5.1.1

After thee test, spacer clamps shall meet the following requirements:

a) Sp4cer clamps shall be mountable, and cable dummies shall be installable at the sf
minjmum installation temperature without any cracks or other damage to the
Fasteners and cable dummies shall not have loosened or become loose) after being V

up
b) Reg

6.5.1.2

Test prpcedure shall be as follows:

a) Sto

3 cable dummies and the required foundationtmaterial in a walk-in temperature ch
a solid concrete block for cantilever style of clamps as foundation material jand an
external messenger wire for suspended clamps that is stretched in a suitable fixture|.

Uss

b) Cog
tim
tem
or €
acc
the

c) Ifc
for

temLperature for 2 hours,

Requirements

gain to room temperature.

uired number of tests: n,;, = 3.

Test procedure

| down all components to the specified minimum installation temperature. Keep
of at least 2 hours after having reached the specified temperature. Whilst store
perature chamber, install 3 spacer clamps on the specified foundation, concrets
xternal messenger wire, and insert the cable dummy into each of the spacer
brding to the applicable installation instruction. Apply an additional load as speg
relevant specification{to' each cable dummy as shown in Figure 5. Maint

ntilever spacer ¢lamps are suitable for horizontal and vertical installation, run
both installatiof scenarios.

ecified
clamp.

varmed

e 3 spacer clamps including all required installation hardware (bolts, nuts, dowels, etc.),

amber.

a dwell
d in the
block,
clamps
ified in
hin the

he test

| Ll

o[ _

Ii—il@ B
4 ' '
F F F

IEC IEC IEC
a) Cantilever clamp horizontal b) Cantilever clamp vertical c) Suspended clamp
installation installation

Figure 5 — Schematic diagram of cold temperature installation

d) Heat up the chamber to room temperature and maintain the temperature for 2 hours. Visually
inspect the spacer clamps for cracks and other damage. Check for tight fit of fastening

mat

erial and dummies.
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e) The test is considered passed if the spacer clamps can be mounted and the cable dummy
can be installed at a low temperature without any damage. The fastener materials shall not
have loosened or become loose.

6.5.1.3 Information to be given in the product detail specification

The minimum installation temperature shall be given in the product detail specification.

6.5.2 Climatic sequence
6.5.2.1 Requirements

After t

a) Theg cable dummies shall be firmly held in place after each step.

b) All parts of the spacer clamps, including fasteners shall be free from loosening, cracking
and| other damage.

c) Mefal parts shall not show traces of corrosion.
d) Required number of tests: ny,;, = 3.

6.5.2.2 Test setup

Install the spacer clamps on a suitable fixture according to- the installation instrucfion for
horizontal cable installation. If cantilever spacer clamps ate suitable for horizontal and pertical
clamp installation, run the test for both installation scenarios. Insert a cable dummy and load
the dummy with additional load F as stated in the_.relevant detail specification as shown in
Figure p.

NNNNSEN
OO

:i—i
;

IEG IEC IEC

a) Cantilever clamp-horizontal b) Cantilever clamp vertical c) Suspended clamp
installation installation

Figure 6 — Installation for climatic sequence test

6.5.2.3 Test procedure
The test procedure shall be as follows:

a) Step 1: Dry heat

— The specimen shall be exposed to the dry heat test at the upper operating temperature
for 16 h. The relative humidity shall not exceed 50 %.

— After exposure, the specimen shall be removed from the chamber and allowed to recover
for 1 h to 2 h in standard atmospheric conditions (see 6.1b)).

— Step 2 shall proceed within 12 h of completion of step 1.
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b) Step 2: Damp heat

— The specimen shall be exposed to three cycles (24 h each) of the damp heat cyclic test
of IEC 60068-2-30. The upper temperature shall be 55 °C.

— After exposure, the specimen shall be removed from the chamber and allowed to recover
for 1 h to 2 h in standard atmospheric conditions.

— The specimen shall be subjected to step 3 immediately after recovery.
c) Step 3: Cold

— The specimen shall be exposed to the cold test Ab of IEC 60068-2-1 at the specified
minimum operating temperature of the clamp.

— The duration of the test should be 16 h.

— [After exposure, the specimen shall be removed from the chamber and allowed-tosfecover
for 1 h to 2 h in standard atmospheric conditions.

6.5.2.4 Information to be given in the relevant detail specification
The following information shall be given in the relevant specification:

the joperating temperature range;

minjmum operating temperature;

the jmaximum humidity;

the [force f'shall be given in the relevant specification.

6.5.3 Salt mist
6.5.3.1 Requirements
After thle test, spacer clamps shall satisfy the fellowing requirements:

a) The spacer clamps and fasteners shall be free from any signs of corrosion. The poating
shall be free of bubbles and flakings:

b) Non-metallic parts shall be freefrom deformation, degradation, and other abnormalities.
6.5.3.2 Test procedure

Place the spacer clamp ifiza'test chamber to perform the test in accordance with ISO $227 at
35 °C 4 2 °C with 5 %~concentration of salt solution with the test duration specified in the
relevant specification.

After the test, éxamine the spacer clamps and fasteners for compliance with the requirements
of 6.5.9.1.

6.5.3.3L— Information to be given in the product detail specification

The following information shall be given in the relevant specification:

a) Test temperature, duration, and concentration of salt solution, if other than 35 °C, 96 % and
5 %, respectively.

b) Document the surface of the tested and untested specimen side by side with a colour
photograph. Note any signs of corrosion, bubbles, and flakes.

¢) Any deviation from the standard procedure.
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6.5.4 High cycle fatigue (optional)
6.5.4.1 Requirements
The spacer clamps shall satisfy the following requirements:

a) During the test, the maximum increase in displacement of the dummy from the test start
compared to the current state shall not exceed 50 % x S; (see 6.5.4.2 b)) or 12 mm,

whichever comes first.
b) After the test, the maximum permanent increase in displacement of the dummy from the test

start shall not exceed 6 mm and all parts of the spacer clamp and fastener shall be free from
breakage, loosening, and other damage.

c) Required number of tests: n,;, = 3.

6.5.4.2 Test procedure
Test prpcedure shall be as follows:

a) Fix the spacer clamp according to the installation instructions in non“eracking bulk cpncrete
with compressive strength not less than 20 MPa. Attach a dummy(in position of the rgdiating
cabje as intended, as shown in Figure 7. Record the original position of the centre|axis of
the |[dummy.
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Dimensions in millimetres
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b) Shear load test

Key

-

cantilever clamp
cablg dummy
tensipn tester

anchér

a A WO N

base|(cement-e¢oncrete blocks conforming to the designation, etc)

Figure 7 — Schematic diagram of test for high cycle fatigue

b) First apply the specified fatigue load (Fig) and measure the displacement S; of the centre
axis of the dummy compared to the unloaded state (original place). See Annex A for the
load (F;g) recommendation.

c) Then perform the swelling load test shown in Figure 8 in a force-controlled manner with the
following requirements:

— the frequency of the applied oscillation shall be less than 3 Hz;

— the number of cycles shall be > 106;

— the tests are performed at room temperature, permissible range 15 °C to 30 °C and
humidity > 20 %.
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Figure 8 — Swelling load

d) During the test, continuously record the displacement and applied force (Fi5). The maximum
forde applied shall be < 5 %.
e) Aftgr the test:

— Measure the displacement of the centre axis of the dummy after the testicomppred to
fhe unloaded state (original place);

— Examine all parts of spacer clamps and fasteners.
6.5.4.3 Information to be given in the relevant detail specification
The following information shall be given in the relevant specification:

a) conjpressive strength of bulk concrete, if less than 20 MRa;
b) spefified fatigue load Fig;

c) freduency;
d) nunpber of cycles performed;
e) the|maximum displacement and the permanent displacement;

f) any|deviation from the standard procedure.

6.5.5 Fire-resistance (fireproof clamp)

6.5.5.1 Requirements

The spacer clamps shall satisfythe following requirements:

a) the|bearing capacity ‘of the fireproof clamp F shall be as stated in the relevanf detail
spegification;

b) minjmum required number of tests: n,;, = 3.

6.5.5.2 Testprocedure

The firgproof clamp shall be tested as follows:

a) Install the fire safety holders in accordance with the manufacturer's installation instructions
in concrete with a minimum strength of C20/25. The slab thickness shall be in accordance
with the expected fire resistance duration.

b) Install a loading with fireproof weight as specified in the relevant detail specification in the
fireproof clamps, as shown in Figure 9. Every clamp shall be loaded separately.
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Figure 9 — Schematic diagram of fire resistance test

c) Hedt according to the curve of Figure 7 in®%SO 834-1:1999 (see Formula (1)):

T = 345logyq (81 +1)+20

whedre

T

t
d) Det
e) Dur

6.5.5.3
The fol

a) The

s the temperature in the oven, expressed in °C;
s the time, expressed in minutes.

ermine the time_of component failure defined by the fall of the reference weight.

Information to be given in the relevant detail specification

owingyinformation shall be given in the relevant specification:

(1)

ng the heating.process, do not use any auxiliary materials to protect the specimen.

NOTE Unless more detailed investigations are made, the resistance time can be given as follows:

t=XW

where:

X

Y

is the mean value of the test results;

is the safety factor:
y = 1,4 for variation coefficient < 15 %;

y = 2 for variation coefficient > 15 %.

D min ).
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deviation from the standard procedure.
Solar radiation (outdoor spacer clamp with non-metallic material)

Requirements

After the test, the spacer clamps shall satisfy requirements as follows:

a) non-metallic parts of spacer clamps shall be free from fracture and other damage;

b) spacer clamps shall be free from cracks or fractures;

c) the loss of tensile strength performance (load forces) measured before and after the test
shall be less than 10 %.

6.5.6.2
The tes

a) Pla
IEC
blad

b) The
comn

c) Rer

d) Per
be |

6.5.6.3
The fol

a) rad

tham 1,09 kw/m?2 and 20 h with totaFradiation of 21,8 kWh/m?;

b) the
C) any

7 Ty

For a ty

shall bg¢ performed as specified in Table 1.

No faily

ce the spacer clamp into a test chamber to perform test in.7accordang

hove the spacer clamp to examine appearance for €racks and fractures.

form a normal tensile force test in accordance with'6.4.2. The loss of tensile for
ess than 10 % compared to non-irradiated test.samples.

Test procedure

t procedure shall be as follows:

60068-2-5, procedure Sa2 with radiation strength of 1!@9kw/m2 at
k-standard-temperature within the chamber during a period of exposure to radig

Information to be given in the product detail specification
owing information shall be given in the relevant specification:

ation strength, cycles, radiation duration for a cycle and total radiation dosage,

loss of tensile force shall:be’less than 10 %;
deviation from the standard procedure.

pe test

pe test, unless otherwise specified in detail specification, inspections and sampli

re’is-allowed.

e with
65 °C
tion.

test shall be performed continuously for a minimum 35 c¢ycles, with each 24 h cycle
prising 20 h for exposure and 4 h for non-exposure, with,a total radiation dogsage of

21,8 kWh/m?2 for a cycle.

e shall

if other

ng plan
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Table 1 — Type test

Group Inspection items Paragraph Samples

Visual inspection 6.2

1 All test samples
Structural dimensions 6.3

2 Clamping force 6.4.1 23

3 Normal tensile force 6.4.2 23

4 Shear force 6.4.3 23

5 Cold temperature installation 6.5.1 23

6 Climatic sequence 6.5.2 23

7 Salt mist 6.5.3 213

8 High cycle fatigue 6.5.4 =3

9 Fire-resistance (fireproof clamp) 6.5.5 23

10 Solar radiation (outdoor spacer clamp with non-metallic 6.5.6 >3

material)

NOTE |For non-self-supporting radiating cable, when users want to know whethercthe'spacer clamp they|choose
is suitable for the radiating cable or not, a suitability test might need to be carried-outsin accordance with Apnex C.
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