


Taliran Engineering PJS Co.

Index o Cow o

A Practical Guide from Ordering to Utilization

2 . a e .
LS)“’)‘. ° ye G u‘»)l.o.w )‘| GL».: LgLo.».b‘)
27 Type Tests Executed in Amirkabir University
oS gl OGS o ol plmil sl Cond b
31 Cable Tray & Ladder and Cover
298 9 LU by ¢ (P
42 Support & Bracket
Sy g &yl
45 Cable Tray & Ladder Accessories
JU Loy g (P Blogile

Assembled Samples

50 o oo ..
oW )Lug.o LS'“ A 909
Grating

54

P =
s * 23
oo



(0ol olew) Ol | JU (ot &S

A Practical guide from ordering to utilization

1-Preface

This is a practical guide for the proper and safe installation of cable support systems including cable ladder,
cable tray, channel support, and associated accessories.

Cable ladder and cable tray systems are usually manufactured in accordance with BS EN 61537 / IEC 61537,
and channel support systems in accordance with BS 6946.

Cable ladder and cable tray systems are just designed for use as supports for cables; so they are not intended
to be used as ladders, walk ways or support for people.

It is recommended that all the related works is carried out by competent persons who are familiar with the
products being installed and the safety standards associated with them. For heavy loads, it would be useful
to have knowledge of the theoretical aspects of preliminary structural design in order to ensure and obtain
the greatest safety and economy.

To maintain the system integrity it is essential that all the parts come from the same manufacturer. The
use of mixed parts from different manufacturers is potentially dangerous and may make void any product
warranty.

This mini manual is prepared based on international standards, Taliran’s own experience and products
specification, and some worldwide cable tray and ladder manufacturer’s publications. So it is reliable
enough as a general guideline, however we disclaim any liability that may arise from its use, especially in
the circumstances which are unknown for us, or for the projects we are not engaged directly for design,
manufacture, or installation.
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2-Tables for Ordering

Cable Tray Group =TT
Cable Ladder Group = TL
Accessories = TA

Cover Group =TC
Support and Bracket = TS

Example

Code: TT01.5.3.000.000.400.10.20.6D
Example: Cable tray - Length 3000mm - Width 400mm - Height 100mm - Thickness 2mm - 6 Fold - Hot Dip galvanized

Type of Product Coating Type

[~ Pre galvanized sheet = G
Hot Dip galvanized = D
Chromizd = C
Chrome-Nickel =N

L Stainless Steel =T

Number of Fold

Steel=S |
Stainless Steel =T

Product sub-code

Aluminum = A |

2000mm =2 ]
3000mm =3

Sheet Type

M15=1.5mm
20=2mm

Thickness

X=%

Length

25=2.5mm
30=3mm
50 =5mm
LX=x

~01=15mm
04 = 40mm

Side Wall Height

06 = 60mm
10 = 100mm
LX=x

041 =41mm
060 = 60mm

Central Width

061 =61mm
065 = 65mm

Right width

100 = 100mm
150 = 150mm
200 =200mm

Left width or Radius

0/00/000 =(not applicable) - Jgazo b bls,l o
* X =according to order & drawing - aiis g b sliw 43 495 b

250 = 250mm
300 = 300mm
400 = 400mm
500 = 500mm
600 = 600mm
800 = 800mm

L X=x
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Taliran Engineering PJS Co.

A General Guide for Choosing the Thickness of Cable Support System Elements

Discription Size(mm) Thickness (mm)

A Practical Guide from Ordering to Utilization
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3-Design and Implementation Issues

3.1- Loads

In order to select and design the most appropriate cable ladder or cable tray system for an installation, it is
important to consider the necessary loads which will need to be supported and the distance between the
supports, otherwise known as the span. A cautious design approach should be taken when planning a cable
support system and consider all actual and potential loads. The type of loads imposed on cable ladder or
tray installations can be classed as distributed or point loads, dead loads or imposed loads.

3.2- Dead loads

These loads include the weight of any cable, pipes and secondary equipment carried on or installed on the
cable ladder or tray plus the actual weight of the cable ladder or tray and any component of the system such
as covers or accessories.

When designing an installation it is usual to consider whether future changes in the pattern of demands
for building services, will impose increased loading requirements on the support system? It is good design
practice to allow both the physical space and sufficient load carrying capacity for the future addition of
approximately 25% more cables or other equipment.

Weight data for cables is readily available from the cable manufacturer or cable supplier and is usually
quoted in terms of kilograms per meter (kg/m).

The maximum cable laying capacity can be calculated by using the theoretical maximum value of
2800 kgm™/2.8 grcm™ for the density of the cable. In practice however, the value 2800 may be replaced
by 1700.

3.3- Imposed loads
Snow, Ice, wind, and temperature are the imposed loads which should be considered separately for each
project regarding the environmental specification of it.

3.4- Hot Dip Galvanizing (HDG)

Hot dip galvanizing after manufacture is an excellent, economical protective finish used on support systems
in many industrial and commercial applications.

The galvanized coating is applied as a final manufacturing process by immersing a steel component of
course after various pre-treatments in a large bath of molten zinc. The zinc forms an alloy with the steel
substrate and protects the steel from corrosion.

The life of a zinc coating is directly proportional to its thickness but in different environments this life does
vary.However, because hot dip galvanizing has been used for many years, its life in diverse environments has
been well established. The most comprehensive guide to design the life of zinc coated systems in different
environments is contained in BS EN I1SO 14713-1 Zinc coatings: General principles of design and corrosion
resistance.

In the presence of certain atmospheric pollutants, such as sulphur dioxide in industrial areas, or when
installed in an aggressive coastal or marine environment, the rate of dissipation of the zinc will be
accelerated; however in most situations hot dip galvanizing remains an extremely effective and economical
corrosion resistant finish.

BS EN ISO 1461 or ASTM 123 provide the specification for a hot dip galvanized coating. Heavier gauges of
steel will usually take up a thicker coating of zinc than lighter gauges so the standard defines the coating for
different steel gauges. The coating thicknesses given in the standard is shown in below tables.
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Minimum average zinc thickness

Steel thickness mm ;
pum (microns)

Less than 1.5 45

1.5 up to and including 3 55
Greater than 3 up to and including 6 70
Greater than 6 85

Steel and zinc coating thickness based on BS EN ISO 1461

Minimum Average Coating Thickness Grade by Material Category

All Specimens Tested
Steel Thickness Range (Measured) in. [mm]

Snids uisods  sedie SO e
45 65 75 85 100
45 45 65 65 85

Steel and zinc coating thickness based on ASTM 123

3.5- Pre-galvanized (PG)

A zinc coating can be economically applied to steel sheet immediately after its manufacture; the result, pre-
galvanized steel according to BS EN 10346, can be an attractive, bright material which is suitable for non-
arduous environments. This aspect, together with the relatively light zinc coating provided by the process,
make pre-galvanized service supports suitable for indoor, low-corrosive environments, particularly where an
aesthetically attractive appearance is important, but unsuitable for humid indoor or outdoor applications.

3.6-DACROMET™ and Zinc Flake Coating System

DACROMET™ is a trade mark. This coating system was originally developed in the 1970’s for the automotive
market in an effort to extend product life and reduce warranty costs through improved corrosion protection.
It is a water-based inorganic zinc-aluminum dispersion coating comprised of overlapping zinc and aluminum
flake in a chromium-oxide binder system. Typically a sodium silicate based sealer is applied over the
basecoat for additional corrosion protection and also to control the friction coefficient, which can be a very
important application design feature.

Since DACROMET™ coatings contain Cr (VI) (hexavalent chromium), provide greater anti-corrosion
protection with a thinner coating; but Cr (VI) is carcinogenic and poses a potential risk to the environment.
So, new European decrees prohibit the use of surfaces containing Cr (VI) in automotive, and electronic and
electrical equipment since 2007 and advise the using of Cr (VI)-free Zinc Flake coatings which are more
environmentally friendly. However, applications of DACROMET™ coatings outside these fields are still valid.



(0ol olew) Ol | JU (ot &S

S sk T 63V 35 Sl 09550 — Sy by Suales Jlao
V.0 5 S to
(¥ Jals) YLV 5 50
¢ Jals) S LY 5 v
53l i AD

BS EN 1SO 1461 5 Jusbis] 5.k (co¥sd 355 sl 63, Lyindsy Cuslieds

S S g Cwlbrs g g iidigy Cwls Sl

Qb P r Lo > 00l e (o Aigad plad ol

tonide ensle Jeds Tmeds s
45 65 75 85 100
Py

dy ¢l 75 75 75

ASTM123 s Juibis] 5ab c3Ys8 5 6l 63, Lrindrsy Caolieds o
: 0 jilg8 iy Y.O-

5 oUmal 59Y58 335 535yt Sy 3 oy Aol ol Sllidle (38,5 5 15 5 Ly ol (oo 555 A5,
olsil SO asilys e 4S5 g dlem> BSEN 10346 5lho o) olellE- o oV 3 30,k 0 5l sl iy Jo—ae
awsn o= 5o a8 gy S U by olyad 4y aiz (ol il S, sla e (sl clio § Slix
63)lge 0 Logar (oF S g aiun lo laoee 1o colaiul gl |y o5uiledlT- yin o¥g 3 | o 0929 a4y
Ail s 4> Cgb o sl o gl Ll i led o cmwlio ol Jloy95 0 (YL cenl (g ,allb Lo as

i mmlin 0518 s OYg 8 Lo glad o a g

Zinc Flake b DACROMET sy Y.9-

e 3 Cgz AV aas 1o s sl sl e sy ol el 5yLas Codle S DACROMET™ Log Sl
dagh o005 oy 50y cliblone G b 5 (LI le anje 1al s Jymame jee 1ol (6l DT 0
= (inorganic zinc-aluminum) _J| < psiodll-59, (dispersion) Jolso ;| Jool> jiig S ool ad ools
IS pg,S-auST (binder) gou 4w S 0 peiwdd] Lo 485 5 59, SLbgeed 4SSl ol asb
SN S S Gizmen g (5995 lp 50 (LAl el (gl mua SBGLw By Loges 09t (o
Al e s el Sy S Al e S 0 o Jlae] (ST aol s ) b

Sl ol 3l ookl (i b 5 (Blage Yo Loy Loy clag ST po (b )b (i g5 0929 Jds 4y
Ogdm Zine Flake an 1) 092 sl 5 ot pdlel goos (g ol ) L)l 30 Sig 28Ul 5 3 m pils 5 (9,095 S)las
5 et (dasly) G ple S basgs poiogll 5 (g5, o aigy byl « 03,5 (90 Zinc Flake jo ol o9, 5
P95 Sol> 9 adsl Joa 8 L) Sloog ST slosliial ol 0929 L i j95 (oo g ;S00S5 4 9,5 ST 092 (90
Dl Slae 5 gl Glizmen «Sdg iS5 5 g 9,095 Cnbio Sl ot o ate B)lae o (T b 1S

ool Uy 8l olyo 10,5 By by 5 aleld oy K> el « ZINC Flake Ly Slag, Sl oy glp pelaas g5l o0ls]
e Lo ol 8 ol o Se ol a5 Lol 5ol o 0uisS o, 9 (Shot Blasting) 3 el asile Sl slo—ig,
S o O 31 (B (59 00 (@mbrrittlement) s ;5 £985 ;o (5, Sge el dy )l (s

10

(oS 5077 | emy e g o Koyt



A Practical Guide from Ordering to Utilization

Taliran Engineering PJS Co.

Surface preparation consists of alkaline degreasing followed by mechanical descaling. Since acid pickling
is not permitted in the DACROMET™ process, thus effectively eliminating the risk of internal hydrogen
embrittlement.

DACROMET™isusuallyappliedtosmalland medium sized metal components such as fasteners and stampings
which can be coated in bulk by the dip-spin process. “Dip-spin” refers to an application process whereby
product is placed in a mesh basket, submerged in coating solution, and then spun centrifugally to remove
excess coating material. Larger parts such as tubes, large bolts and rods are racked, then either sprayed or
immersed. If immersion is used, excess coating material is removed by draining and/or centrifuging.

DACROMET™ coating system has good mechanical damage resistance and chemical resistance, suitable for
high-temperature applications (up to 300°C), paintable coating, electrical conductivity for most application
processes, and competitive application costs. The coating coverage by this process is very smooth and
uniform.

According to the former standards, typical DACROMET™ or Zinc Flake coatings’ thickness were supposed to
be from 6 to 12 microns. But in new standards (e.g. B153320), coating mass in surface is considered as the
evident of material resistance. According to B153320 and I1SO 9227, min 24 gr/m? is required for responding
at least 600 hours without red rust or 240 hours without white rust. 36 gr/m? is necessary for 1000 hours
without red rust.

Salt Spray Exposure Results According to ASTM B117:

DACROMET™ P Mechanical Galvanized | Hot Dip Galvanized

1000 hrs. 0 0 84.5 21 25.5 8.5 10 24.5
5000 hrs. 5.9 0.05 28.42 100 99 100 71 100 100

Note:values represent percentage of red rust.

Salt Spray Exposure of DACROMET™Results According to ISO 9227:
At least 240 hours without white rust, and minimum 600 hours without red rust.

0

3.7- Stainless Steel, Pickling, and Passivation

For most practical purposes, stainless steel can be regarded as maintenance free and suffering no corrosion.
Inevitably there is a relatively high price to pay for these attractive properties but, in aggressive environments
or where the cost or inconvenience of gaining subsequent maintenance access is prohibitive, this initial cost
premium may well be justified.

Many grades of stainless steel are available but the one generally used in aggressive marine environments
is BS EN 10088 Grade 1-4404 (equivalent to 316L31, BS 1449: Part 2). This grade has improved corrosion
resistance (particularly in the presence of chlorides) and high temperature strength. It is often used in the
chloride-laden marine conditions which exist on offshore installations and in coastal regions.

For less aggressive environments BS EN 10088 Grade 1-4301 (equivalent to 304, BS 1449: Part 2) is the
normal grade. This grade may be used for aesthetic purposes and is commonly used in the dairy and food
industries where cleanliness is of great importance. Final finishes with mechanical brushing or polishing are
used to provide a good looking and robust surface finish.

A stainless steel surface will have excellent corrosion resistance due to the chromium oxide layer on the
surface of the product. With some stainless steels however, the surface areas can become subject to
corrosion due to the depletion of chromium during welding. To overcome this problem welded stainless
steel products are often pickled and passivated after welding.

11
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Pickling: The pickling process on the surface of stainless steel is carried out to remove a thin layer of
metal from the surface of the component. Mixtures of nitric and hydrofluoric acid are usually used for this
process. Pickling is also used to remove weld heat tinted layers from the surface of stainless steel, where
the steel’s surface chromium level, may have been reduced. Finally pickling can be used to remove carbon
steel contamination which occurs on the component during the manufacture process, and to reduce small
areas around a weld which may be deprived of oxygen allowing localized forms of crevice or pitting attack
to form corrosion.

Passivation: A passive chromium rich oxide film naturally forms on the surface of stainless steel. Additional
passivation adds a thick oxidizing passive layer that is accelerated and forms a thickened protective layer.
Unlike pickling, no metal is removed from the surface and the passivation always occurs after the pickling
has been completed. This passivation treatment reduces the corrosion risk on stainless steel and leaves a
matt grey smooth finish.

3.8- Deflection

All beams will deflect when a load is imposed (see the figure). The magnitude of the deflection depends
upon the following factors:

¢ The load on the beam,

* The load type — UDL (uniformly distributed load) or point load,

e The distance between the beams supports (span-is normally 150 cm),

e The fixing and supporting type of the beam,

¢ The dimension of the beam,

eThe shape of the beam,

* The material of the beam.

The deflection of a beam is proportional to the applied load. For example by doubling the applied load, the
deflection will also be doubled.

Doubling the applied load doubling the deflection

13
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Taliran Engineering PJS Co.

3.9-Deflection limits

SWL (safe working load) is maximum load that can be applied safely in normal use. The position and type
of load will also affect the amount of deflection on the beam. A Point Load will increase the deflection on
a beam compared to a UDL of the same value. If designing a system with a point load at mid span, assume
that the deflection will be doubled compared to the same load applied as a UDL. The easiest way to
reduce deflection, is to either reduce the distance between the supports (the span), use a bigger section
beam, or reduce the imposed loading.

According to BS EN 61537, at the safe working load, for cable ladder and tray, the maximum allowable
deflection along the length is L/100, and the maximum allowable deflection across the width is W/20; for
supports (beams and hangers) it is L/20.

For channel support systems made to BS 6946, at the safe working load, the maximum allowable
deflection is L/200 for beams, and L/180 for cantilevers.

3.10-load test

Test is done with a joint in middle of the end span, then with joint in middle of the adjacent span, and
after that in both spans, and finally on the support position (below figure). The worst deflection would
be used for choosing the proper load or changing the size of cable tray or ladder for meeting the desired
condition.

3.11- Flexible expansion coupler

Flexible expansion couplers can be used to provide a semi-flexible joint for changes in the length of a
straight cable ladder or cable tray runs due to thermal expansion or contraction.

Where expansion joints are present in the cable tray or cable ladder installation, provision must be made
for the cable to expand and contract correspondingly. This is usually achieved with a loop in the cable at
the expansion joint position.

Sliding expansion coupler Accordion expansion coupler

The distance between expansion joints should be calculated by the following formula:

D = E/(KT) Where,

D = distance between expansion joints (m)

E = allowable movement for each expansion joint (m)

T = temperature range of project site [Maximum temperature — minimum temperature] (°C)
K = coefficient of linear expansion of the material (°C™")

Note: E will vary depending on the manufacturers design; about + 30mm (0.03m) is normal for it.
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Line A

A Practical Guide from Ordering to Utilization

Taliran Engineering PJS Co.

Typical values for K

e Mild steel: 13 x107°

e Stainless steel grade 1.4404 (316): 16 x10™°
e GRP: Variable (consult manufacturer)

e PVC: 55 x10°°

Method for determining the installation gap for sliding type expansion couplers by using the graph below.
e Mark the maximum seasonal temperature on line A

e Mark the minimum seasonal temperature on line B

e Draw a diagonal line C between the two marked points on line A and B
e Draw line D horizontally at the temperature the cable ladder or cable tray is to be installed at.
e Avertical line E should then be drawn from the intersection of the diagonal line C and the horizontal line D
* The installed gap setting can read off the base of the graph (F).
Note: the gap setting will vary depending on the manufacturers design. The example on graph is for a
coupler with a total 28 mm expansion range. The greater the expansion range, the greater the gap.
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A Practical Guide from Ordering to Utilization

Taliran Engineering PJS Co.

3.12- Radius of cable ladder and cable tray fittings

The radius for cable ladder and cable tray fittings is usually determined by the bending radius and stiffness
of the cables installed on the cable ladder or cable tray. Typically the cable manufacturer will recommend a
minimum bend allowance for each type of cable. The radius of the cable ladder or cable tray fitting should
be equal to or larger than the minimum bending radius of the largest cable installed.

The bending radius for cables are depended on the below factors:

e |s the cable stranded or solid type? The bending radius of solid types should be about 1.5 times more than
stranded types.

e|s the cable non-armoured or armoued type? The bending radius of armoured type should be about 1.5
times more than non-armoured types.

eHow much is the external diameter of the cable? As much bigger the external diameter of a cable, its
bending radius should be as bigger. The bending radius of a cable with the biggest external diameter whould
be about 2 times bigger than the bending radius of a cable with the smallest external diameter.

* Therefore, depending on the type and size of a cable, its bending radius, will be normally vary between 2
to 9 times of the external diameter of the cable.

3.13- Protection of cables

Cable ladder and cable tray systems are designed to provide continuous support to any cables installed upon
them. Due to the fact that cable ladders and cable trays are never really fully enclosed they do not offer
complete mechanical and environmental protection. For this reason unsheathed, single insulated power
cables should not be installed on cable ladder and cable tray. Cable installed on cable ladder and cable tray
should have some form of mechanical protection in the form of PVC sheathing, steel wire armouring or a
copper covering.

Where moisture may be present, copper covered cables must also be PVC Sheathed to avoid electrochemical
corrosion between the copper and a metallic cable support system.

3.14- Fastening

Cables should be fastened to the cable ladder and cable tray by using cable cleats or cable ties to prevent
movement of the cables under normal use and during fault conditions. Generally the spacing between cable
fastenings are depended on the cables bundle’s total diameter, the type of cables, and if they are located
horizontally or vertically. As much smaller the bundle’s total diameter, the distance between fastenings
would be as smaller. Unarmoured or stranded cables, need smaller spaces in comparison with armoured
and solid core cables. And ultimately the horizontal installations need shorter spacing than vertical ones.
The range of spacing for ordinary cables varies from 250mm to 600mm depending on a.m. conditions.
Cable cleats and cable ties should be correctly sized and only tightened enough to secure the cable without
indenting the insulation sheath. Cable ties must not be too tight.

On vertical runs the fastenings must be able to withstand the forces exerted by the weight of the cable. The
cable weight should be supported in such a manner as to prevent damage to the cable ladder, cable tray,
or cable.

3.15- Data cables
Any cable within a tied bundle must be able to be moved through the tie with slight resistance. The tie must
not be too thin as it may cut into the sheath of the cable.

There is no exact or correct figure for the amount of cables allowed in any one bundle, typically a figure of
between 24 and 48 cables is used.

3.16- Segregation

Where power and data cables are installed within the same containment system or within close proximity
to each other, suitable segregation shall be used. Guidance on segregation can be found from BS 6701 and
BS EN 50174.
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3.17-Effect of Thermal Expansion on Cable ladder and Cable tray

It is important that thermal expansion and contraction are considered when designing and installing a cable
ladder or tray installation. Even in relatively moderate climates there will be sufficient seasonal thermal
movement which could easily place undue stresses on the installation and the supporting structure.

To incorporate thermal displacement in the design of a cable ladder or cable tray installation, expansion
couplers should be used. For this reason it is important to establish the maximum temperature differential
which is likely to be encountered at the site of the installation. The temperature differential is based on the
maximum and minimum seasonal temperatures. This temperature differential will determine the maximum
spacing between expansion couplers within a cable ladder or cable tray installation.

Cables must be installed and secured in such a way that longitudinal expansion is equally divided over
the full length of the cable and does not occur only at a few points. This is of particular importance when
installing cables of large cross sectional area, which in normal operation are heavily loaded with large
cyclical currents.

Single core cables must be installed in long straight runs in a wavy line. Cables must be fixed to supports
at sufficiently large distances to permit deflection. During the installation of cables the minimum bending
radius must be strictly observed so as to avoid the development of excessive radial stresses in the bends
and hence the possibility of damage to the insulation and outer sheath. Single core cables must be installed
in such a way that damage e.g. pressure points caused by thermal expansion, are avoided. This can be
achieved by installing the cables in an approximate sine-wave form and fixing at the ‘peaks’ of each of these
waves. Sufficient space must be provided on the cable tray and cable ladder to accommodate the maximum
deflection of the cable under normal operation. Further advice should be given by the cable manufacturer.

3.18- Electrical continuity

Cable ladder and cable tray systems that are electrically conductive, should have adequate electrical
continuity to ensure equipotential bonding and connections to earth. Installations shall comply with the
requirements of BS 7671 (The Wiring Regulations). Manufacturers are required by BS EN 61537 to declare
whether or not their systems are classified as having electrical continuity characteristics.

3.19- EMC (Electromagnetic Compatibility)

Cable ladder and cable tray systems on their own are passive in respect of electromagnetic influences. The
installation of current carrying cable however, may cause electromagnetic emissions that may influence
information technology cables. So, IT cables should be placed separately from power cables inside the cable
ladders and cable trays. As a guide for the installation of IT cables it is recommended that BS EN 50174-2 is
consulted.

4-Loading, Unloading, and Storage

4.1-Loading and unloading

The material must be treated with care. Lifting must only be carried out from the sides. The forklift tines
must pass below of a complete bundle (see the figure). Tines must never be inserted into the end of the
bundle (see the figure).

Sheared steel, particularly pre-galvanized or stainless steel, does have relatively sharp edges; so protective
gloves must be worn during handling.
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Correct method of removal Incorrect method of removal
4.2-Storage

Products which are either Hot Dip Galvanized (HDG) after manufacture, stainless steel or non-metallic can be
stored outside without cover. The boxed items are excluded. The products which are stored outside, should
be stacked in a method that ensures adequate drainage. However outside storage is not recommended for
galvanized products due to wet storage stain. Ideally, all metallic products should be stored undercover in
a dry, unheated environment and be loosely stacked off the ground to ensure adequate ventilation. It is
important that products that have different finishes are kept apart.

Products from Pre Galvanized (PG) materials, should always be protected and stored in a well-ventilated
and dry location, and stacked as above.

Any components packaged in degradable bags, boxes, cartons etc. should always be stored in a well-
ventilated and dry location.

All products should be stored away from areas where processes or activities could cause damage or
contamination.

Due consideration should be given to ensure products are stacked together in such a way as to prevent
toppling.

Where equipment has been affected by wet storage stain, the unsightly marking will usually become much
less prominent and will often disappear completely within months of installation. The stain is converted to
zinc carbonate by reaction with atmospheric CO2 so providing a protective patina.

5-Service and maintenance

5.1- Preventing corrosion

In planning any cable ladder or cable tray installation the choice of an appropriate corrosion resistant
material and finish is always a key issue at the specification stage.

Maintenance against corrosion of cable ladder and cable tray installations is generally impractical. It is
vital at the specification stage that the selected finish for the equipment is capable of providing lifetime
protection from corrosion within the intended environment, ideally with some margin of safety.

Therefore it is important to establish the corrosive properties of an environment to ensure the right material
and finish is chosen.

5.2- Electrochemical corrosion

When two dissimilar metals are in contact and become damp, it is possible for corrosion to be induced in
one of the metals. Such corrosion may progress rapidly and cause considerable damage; so it is important
to consider and, if necessary, take steps to eliminate this process.

Electrochemical corrosion, which is referred to as electrolytic or bimetallic corrosion, takes place because

the two different metals each behave as electrodes and the moisture acts as the electrolyte as in a simple
battery; as with any battery the resulting flow of current will cause corrosion of the anode.
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A Practical Guide from Ordering to Utilization

Taliran Engineering PJS Co.

5.3- Inspection

Cable trays, ladders, and channel under normal conditions are virtually maintenance free.

However, under a facility’s routine maintenance schedule for electrical equipment, there may be a
requirement to periodically inspect the containment systems.

As equipment cannot be maintained at all times, a maintenance schedule may be required to decide when it
is proper to perform checks. Under normal conditions, visual maintenance should be considered sufficient.

Visual checks should be performed for evidence of corrosion particularly where dissimilar metals are in
contact with one another.

5.4- Removal of cables
Although inactive or dead cables may be left inside a tray or ladder system, it is good practice to remove
these cables to free up future cable carrying capacity and to improve ventilation in the remaining system.

5.5- Repair of damaged surfaces

Cable ladders or cable trays that have been hot dip galvanized after manufacture will need to be repaired
after cutting, drilling and de-burring. Cable ladder and cable tray made from mill galvanized steels do not
need to be repaired because they are not designed to be used in heavily corrosive atmospheres and have
bare metal edges inherent in their design.

Repairing a galvanized finish must be done in accordance with BS EN ISO 1461 usually using a zinc rich paint.
Other protective coatings that are cut or damaged must be repaired with compatible coatings.

5.6- On site repairs

Where damage to an existing cable ladder, cable tray, or support has occurred, it may be necessary to make
some corrective maintenance. This damage may be represented by, for example, broken welds, bent ladder
rungs or severely deformed side rails etc. It is recommended, depending on the degree of damage, that
the section is replaced rather than repaired to maintain the overall integrity of the installation. Provided
adequate support is in place, components may be fairly easily replaced by a competent person.

6-Referrences

1) BS EN 61537 Standard, Cable management. Cable tray systems and cable ladder systems

2) BS EN ISO 1461 Standard, Hot dip galvanized coatings on fabricated iron and steel articles, specifications and test
methods

3) BS EN ISO 14713-1 Standard, Zinc coatings. Guidelines and recommendations for the protection against corrosion
of iron and steel in structures. General principles of design and corrosion resistance

4) BS 6701:2010 Standard, Telecommunications equipment and telecommunications cabling. Specification for
installation, operation and maintenance

5) BS 7671:2018 Standard, Requirements for Electrical Installations. IET Wiring Regulations

6) BS EN 50174-2:2018 Standard, Information technology - cabling installation. Installation planning and practices
inside buildings

7) ASTM F1136/ F1136M Standard, Specification for Zinc/Aluminum Corrosion Protective Coatings for Fasteners

8) I1ISO 9227 Standard, Corrosion tests in artificial atmospheres — Salt spray tests

9) ASTM B117 Standard, Practice for Operating Salt Spray (Fog) Apparatus

10) ASTM A 123 A123M-02 Standard, Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
11) Technical publications of some international manufacturers about cable support systems

12) B153320 PSA Peugeot-Citroen vehicle norms

25



(0ol olew) Ol | JU (ot &S

w))b —AYJ
A (655 g pend e Mes (gole Lyl o JUB 5 (BT (o 5 g (s

Aol pomix cndle gole Lyl i o ccul cenlino 50,5 S plal gl m adge a4 S 09l 48 T el L5 0l

D9 plal ol (5 e

ooliwl (ygue g bl 405 2o -O.F
Sl g Lal 0,5 Loy oo i U s o 310 o 1 oolail J0l,e U 6,0 0 sle Jol5 cnl Shaw a5
sasle (Bb w1 1) ages g 0l ol sl JolS gl 1) pis Jo )b g 00goi lgw |, Lo oS o]

025 ool Z gl yuati —B.0

L ool dmyo = 3l oy eloals 05 lgl5 0,5 5 (559 abose (g, am s Slam 4T LS sle oo g (o
§ (s ld aales and dn jLS wgiu Ll 10 0518 5l s,le mha U pdaio syl cozge 45 as o sl
ol o oolaiwl gl o Lasl 1) s e 5l 5L o (g1, 05 51gJ8 slas¥sd 5l oo s asluw JolS QL{oJJ
Sy e ozl Lysl jo ol plBa 40 054lgl5 idig 5l s le sla ad olg 30 olg 5 g wloois =1,k o0 ye5 oy
Ail e 59, 5l = (SN, Jsmere jobo a a5 05,5 sl BSENISO 1461 L 3ollas 0nl 051l s SO e 5
Db e, slaiig Lol asloans cawl L wloas s p aS (6,500 Lablowe sla ity

Colw jo Ol oy 0.7

ol ol Slaladl 5l 55 0l o3Y el San o3l Ly e JolS s e JolS 505 (i s S j5mo 00
le Jy s oo o oo gl aly v oS sla g Ly BLS,1 o Jlie lse ary asls oo ool 055

g 3ol PMeand et b gl ) A a il e

»T.og@b.o -5
el e S

26

(oS 5077 | emy e g o Koyt



iversity

Type Tests Executed in Amirkabir Un

Taliran Engineering PJS Co.

D the wame of god
Quality Control and Calibration Laboratory
Amirkabir University of Technology
(Tehran Polytechnic)

Mechanical Engineering Department

@

S/No.: R95022702
Date: 30 May 2016
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Taliran Engineering PJS Co.
Test Report

Date : Feb,16.2021 - 1399/11/29

Taliran Quality Control and Test Department

Test Type : Load Test According to BS EN 61513 2007

Sample : HDP Cable Tray w*h*t = 800*150*2.5mm

A) Joint in middle of the Adjacent span

Maximum Deflection (mm)
SWL kg/m
SPAN (mm) | (Safe Working |  njeasared | Allowed Value
Load) Value (=Span/100)
1500 228 14 15
2800 217 25 30
ubDL
Joint
R Pt
L(span) ——=
B)Span without Joint Q

SWL kg/m Maximum Deflection (mm)

SPAN (mm) | (Safe Working | Measared | Allowed Value
Load) Value (=Span/100)
1500 766 14 15
2800 760 27 28

uDL

R Pt
Q L(span)

— e

Span=2800 mm

Deflection | Load
4 135
E
2 7 203
B
3 10 339
15 475
20 625
25 760
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Cable Tray & Ladder and Cover

Taliran Engineering PJS Co.
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Cable Tray & Ladder and Cover

Taliran Engineering PJS Co.

% TC 03

R
H=15mm
Cover for C-Type Horizontal Bend
90°
az 0 e A8l 2 9l5 6ly o5
Ces
.................................................. D T L
:I_W
i TT 04
fe—W——=
R
ECEAN I Horizontal Bend 45°for Cable
Tray
I Gow 450 FO 881 6l
ot
H
K
=—Ww—-x
...................................................... PP TTRBINRE - eacsseacsssacsstacssuacscuaceces
_r TL 04
— |
R

i aCall  Horizontal Bend 45°for Cable
Ladder

J Loy a0 ¥ &8 (o5
WH
K}

25

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

TC 04

H=15mm

Cover for Horizontal Bend 45°
FO 8 95 sl oS

33



(0ol olew) Ol | JU (ot &S

6 Fold - 5 # Jow R
TT 05 ¢ g U
=7
H
LT
<—W—7=
Vertical Inside Riser 90°for
4Fold- o5 ¥ Juo
Cable Tray
a2 3% 1518 50508 (52591
J"lsgs“*’
_ Uy
1
v
[PV E——

6Fold - 15 % Juo

TL 05 -

Vertical Inside Riser 90°for

4Fold - o5 F Jow

Cable Ladder
4> 09 51 gog0e 6l
FE Loy
|2
! 25 \l/
Cover for Vertical H=15mm

Inside Riser 90°

10 6090 (295 sl 5o
axyo e

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

TT 06 B R

Vertical Outside Riser 90°for

4Fold- o5 F Jowo

Cable Tray
4z ;0 A (25 50908 29l
ngf 4.5'“"’"
v
=w—3

34

M'H-s"’g'(c*’qoS"ar’GS]G(



Cable Tray & Ladder and Cover

Taliran Engineering PJS Co.
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Cable Tray & Ladder and Cover

Taliran Engineering PJS Co.
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Cable Tray & Ladder and Cover

Taliran Engineering PJS Co.
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TT 13

Right Reducer for Cable Tray
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Cable Tray & Ladder and Cover

Taliran Engineering PJS Co.
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Support & Bracket

Taliran Engineering PJS Co.
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Cable Tray & Ladder Accessories

Taliran Engineering PJS Co.
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Cable Tray & Ladder Accessories

Taliran Engineering PJS Co.
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Cable Tray & Ladder Accessories

Taliran Engineering PJS Co.
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Assembled Samples

Taliran Engineering PJS Co.
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Assembled Samples

Taliran Engineering PJS Co.
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Grating : JE STy
° L]
e .
M 30x2mm 30x2mm ]
Horizontal bars ——————— 30x2.5mm 30x2.5mm f———— il el dad Slakiis
L 30x3 mm 30x3mm
) [ 30x2mm 30x2mm 7] ]
Vertical bars 20%2.5mm 20 % 2.5 mm f—————————————— 39 b aes Slasine
L 20x3 mm 20x3 mm _|
Bearing bars [ 30x5mm 30x5mm _} b b dens Slasis
Meshes dimension ——————— 100 x 30 mm or acc. to order ol b L 100 x 30 mm] e anior ole

Grating is a product which is used for handling a load or creating a walking area at high places. It can be
usually used in hazardous areas like locations with the danger of gas leak or other industrial places to
obtain a safe access. They are either from steel, which would be usually hot deep galvanized, or GRP or FRP

to avoid corrosion. Gratings can be produced and customized to suite customers’ requirement and offer
solutions based on their applications.

Gratings have different specifications depend on location of bearing bars and cross bars and their sizes. The
cross bars provide a high degree of rigidity, yet retain a smooth flat surface for comfortable walking. The
cross bars can be manufactured in the forms of belt-belt, belt-half belt, and belt-rod.

Taliran manufactures steel hot dip galvanized grating types by itself but supply the GRP and FRP types from
reliable international manufacturers. This is also true about cable tray and ladder.

ooliil 3 )50 glas )| 5 il 5,0 5 j9e e u—'-"l-’ Lol s o jotiie an a S conl Hpamme Sy S
Al 5 8ls 25y 15 i s Ll 1o 45 le Jome 4y 55 cpmal (oo s S (pripad S S 0,5 e )8
Slao Ly g (35 (o )5 0,5 05lgllS gy ay el a8) o¥s 8 5l Joame (ol 0y, (o S (rio sl S
E95 5 Swn 5 09i e L FRP (Fiber Reinforced Fiber) L, GRP (Glass Reinforced Plastic) ;4.5
(sl g 0095 Dah an gl aoe o Ll ol Siptelae (S sla ) Jlie )3 5 005 polie g plyols (so¥s-2
23,5 (ot iy jeelS SLaSi S glyi 3 solis

sle a4 (bearing bar) ;b sle as s 5,58 alols 5 s55 i ulwl haS o)l alie glesl Sy 5
SYLas! 510, Koo = dord § ¢ doad s — doad ¢ Ao — dond SV Lail W59 o g a_ibs (Cross bar) L,
slasaisls s clasie 3 b S F cilu s olb Jls e o aiil o Sy § el gl Jsass
o el iy Sl e L

3L 9,60 FRP s GRP sl oSy 5 Lol aao o plssil L, 1) so¥s 3 slaiin 5 glo sl aJgs o, Jb S, &
Aleiige s 5 omneb Al G yine pliajl ) 055 ol i e

el 33lo 55 FRP g GRP LS Lo 5 g (o o)L 0 5550 o

\
.
:
E
3

54 \('\\



oLl 5l 5 b« G 3T Jlely AOVVAFFAFA o a5 1655 po yi80

5 Ol e o« cdolio FVFFYFYOAY L o i als,lS

@l mmbo) Gl glls ¢ (o5 Gl sledl s o o

YN - OV YEF il
YV - AL SEAY OY b
office@taliran.com :Ssg 2SIl s

sl Ligioea 3si> dan VFY/ Y)Y

TALIRAN Engineering PJS Co.

Office: D4, 4th Fl., No.62 , Corner of 25 Str., Afrigha
Blvd., Below Haghani Hwy, Tehran 1517944849 , Iran

Factory: Shahriyar.,, Safadasht., Next to municipality.,
Takhti Str.,, 3164343593 After Kambiz factory

Tel: +98(21)57 364
Fax: +98(21)88 64 82 53
E-mail: office@taliran.com
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