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E02.1 SCOPE 

This specification covers the supply, delivery and installation of cable ladders for industrial 
installations.  Only cable ladders are to be supplied.  Cable trays shall not be acceptable. Cable 
ladders are not recommended for large cables and open ground as they expose the cable to theft. 

E02.1.1 Statutory Documents and Standards 

Cable ladders shall be manufactured in accordance with the requirements of the latest editions 
of the following standards: 

(a) SANS 10044 
: 

Welding 

(b) SANS 10064 
: 

Preparation of steel surfaces for coating 

(c) SANS 1274 
: 

Coatings applied by the powder process 

(d) SANS 10162-1 
: 

The structural use of steel Part 1: Limit-states design of hot-rolled 
steelwork 

(e) SANS 10162-2 
: 

The structural use of steel Part 2: Limit-states design of cold-formed 
steelwork 

(f) SANS 10162-4 
: 

The structural use of steel Part 4: The design of cold-formed 
stainless steel structural members 

(g) SANS 10142-1 
: 

The wiring of premises Part 1 – Low voltage Installations 

 

E02.1.2 Particular Specifications to be read in conjunction with this specifications 

This specification shall be read in conjunction with the following specifications:- 

(a) E06 
: ELECTRICAL MEDIUM AND LOW VOLTAGE CABLE 

INSTALLATION 

E02.2 CABLE LADDER MATERIAL 

All cable ladders shall, unless otherwise specified, be heavy-duty cable ladder standard pattern. 

Cable ladders used inside Elutriation Terrace pump stations or in areas within 50m or less of 
Ferric Chloride, Hypochlorite or Chlorine shall be manufactured from corrosion resistant GRP 
(Glass Reinforced Polyester) in which vinylester resin is used. All GRP cable ladders shall consist 
of a 75 mm high side rail. The minimum thickness of the material that the cable rack is to be 
manufactured from, shall at least be 4mm. Cross rungs shall be spaced at maximum intervals of 
300 mm (centre-to-centre). All screws, bolts and nuts shall be hexagonal to ISO Metric 
commercial standards. All bolts, nuts, spring washers, etc. shall be 316 grade stainless steel for 
all applications, except for Ferric Chloride areas, where 304 grade stainless steel must be used. 
Racks for instrumentation and control cabling shall contain pigmentation to produce an electric 
orange rack. A sample of the rack material must be approved by the engineer before 
manufacturing commences. Sections of rack, bends, t-pieces etc. shall be joined together with 
the correct dowels and resins as specified by the supplier. Wherever racking is drilled or cut, the 
exposed areas of GRP must be sealed with the same resin to ensure that the material does not 
fray. Channels or other sections used for securing of cable ladders should as far as possible be 
made from the same GRP material. Where this is not possible, 316 grade stainless steel support 
systems shall be used for all applications, except for Ferric Chloride areas, where 304 grade 
stainless steel must be used. 

 

Cable ladders used inside de-watering buildings shall be metal cable ladders, manufactured from 
corrosion resistant, powder coated, 3CR12 grade stainless steel. All cable ladders shall consist 
of at least 75 mm high side rail. The minimum sheet thickness of the material that the cable rack 
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is to be manufactured from shall at least be 2mm. Cross rungs shall be spaced at maximum 
intervals of 300 mm (centre-to-centre). All screws, bolts and nuts shall be hexagonal to ISO Metric 
commercial standards. All bolts, nuts, spring washers, etc. shall be 316 grade stainless steel. 
Metal racks for instrumentation and control cabling shall be powder coated electric orange. If GRP 
ladder racking (as described in item 6.5.2 above) is cheaper than 3CR12 grade ladder racking, 
the GRP racking should be used inside de-watering buildings as well. 

 

Cable ladders used for all applications other than those mentioned above shall be heavy-duty 
metal cable ladders, manufactured from 3CR12 grade, powder coated, stainless steel. All metal 
cable ladders shall consist of at least 75 mm high side rail. The minimum sheet thickness of the 
material that the cable rack is to be manufactured from shall at least be 3mm. Cross rungs shall 
be spaced at maximum intervals of 300 mm (centre-to-centre). All screws, bolts and nuts shall be 
hexagonal to ISO Metric commercial standards. All bolts, nuts, spring washers, etc. shall be 316 
grade stainless steel. Racks for instrumentation and control cabling shall be powder coated 
electric orange. 

 

E02.3 CABLE LADDER ACCESSORIES 

E02.3.1 General 

Cable ladder accessories shall be considered to be horizontal bends, vertical bends, internal 
bends, external bends, Tee-pieces, cross-pieces, reducers (transition pieces), support struts and 
fasteners. The accessories shall have dimensions that correspond to the dimensions of the linear 
sections to which they are connected.  The radii of all bends shall be 1 m minimum. 

The inside dimensions of horizontal angles or connections shall be large enough to ensure that 
the allowable bending radius of the cables are not exceeded.  Sharp angles shall be 45º metered. 

E02.4 INSTALLATION 

Cable ladders shall be installed within accessible civil constructed cable ducts. These ducts may 
form part of the scope of works or may be existing. 

Cable ladders are required to be installed within the cable ducts in the motor control centre rooms, 
on site electrical reticulation, and on access platforms to the mechanical equipment. 

Cable ladders shall be installed within accessible cable ducts and shall be supported by a strut 
channel section securely fixed to the wall. The corrosion protection shall be of the same system 
as that of the cable ladder. Only vertical installation of cable ladder will be allowed in cable ducts. 
All cable must be installed on cable ladders and no loose cables will be accepted. 

Cable ladders shall be supported with the struts, channels, brackets, clamps, cantilever arms and 
nuts/bolts/washers. Unless otherwise agreed, drilling into or welding onto metal columns, trusses 
and other metal building structures are not allowed and suitable clamps must be used to fix the 
cable ladders to the building structure. 

The platform mounted cable ladder reticulation shall be installed at minimum of 150 mm from the 
supporting concrete structure. 

Crevice corrosion of the metal elements in contact with concrete surface shall be eliminated by 
means of a suitable layer of non-shrink grouting. 

Unless otherwise agreed, all screws, bolts and nuts shall be hexagonal to ISO Metric commercial 
standards.  All bolts, nuts, spring washers, etc. shall be stainless steel 316. 

All cable ladders shall be spliced with splice sets. The corrosion protection of splices shall be of 
the same system as that of the cable ladder. 

All cable racks not installed in closed ducts or inside buildings will be installed with flat (vertical 
installation) or peaked covers (horizontal installation). The corrosion protection of covers shall be 
of the same system as that of the cable ladder. 

All cable ducting must be covered with anti-theft covers. All exposed cable on cable ladders must 
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be covered with anti-theft covers. 

All overhead cable ladders crossing a walkway must be at least 2000mm above floor level. 

Structural designs must be done for any cable bridges. Support material must be corrosion 
protected to the same standard as the cable ladder. The design must be approved by the 
Engineer. 

E02.5 EARTH BONDING OF CABLE RACKING 

All cable rack joints must be equipotential bonded. Both the ends of cable racking must be bonded 
to an equipotential bonding bar. Where cable racks enter a lighting protected structure, the 
bonding conductor must be connected to the rack as close as possible to the point of entrance. 
All bonding conductors must be equal to 6 sq. mm copper PVC insulated wire. 

The bonding conductor cable will be a composite stranded cable made up of tinned copper wires 
and galvanised steel wires that are braided-interwoven to form the cable. The complex braided 
and interwoven wires of steel and copper make it very difficult to separate and is unattractive and 
uneconomical to copper thieves and scrap dealers. The conductor must be insulated in clear 
PVC.  

 

E02.6 CORROSION PROTECTION 

All cable ladders and the cable ladder accessories shall be coated as specified below. 

The preparation of the metal surfaces of the cable ladders and cable ladder accessories shall be 
in accordance with the latest edition of SANS 10064, prior to the application of protective coating. 

Corrosion protection shall conform to the coating system stated below: 

E02.6.1 Powder Coating Systems 

All cable ladder shall be coated in the colour B26 – orange 

E02.6.1.1 Paint System 1: Powder Coating, seven (7) stage zinc phosphate treatment, pure epoxy primer, 
polyester finishing coat, thickness 140 μm. 

Paint 
System 

Host 
Material 

Preparation 

Primer 
Coat 

Finishing 
Coat 

Dry film 
Thickness 

(70 μm) (70 μm) (μm) 

No 1 304 L SS 7 stage zinc phosphate 
pre-treatment 

Epoxy Epoxy 140 

E02.6.1.2 Upon the completion of the corrosion protection specified, the Contractor shall be required to 
perform the following quality control testing procedures:- 

 Impact testing in accordance with SABS 6: Part J, 

 Cross hatch adhesion test 

 Bend test 

E02.6.1.3 The corrosion protection shall form part of the quality control system as approved by the Engineer 
and the Tenderer shall submit a certificate of compliance upon the delivery of all cable rack 
supplied. The tenderer will supply a sample of all cable rack to Johannesburg Water for testing 
purposes. 

E02.6.1.4 Epoxy Powder Coat Products 

Item Product type Powder – Lak 

1 Epoxy primer 23-007 

2 Pure Epoxy / Polyester finishing coat Series 3000 
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E02.7 INSPECTION 

After installation, a visual inspection should be conducted with the Engineer. The contractor must 
compile a butt list with all items not to the satisfaction of the Engineer. 

E02.8 MEASUREMENT AND PAYMENT 

Item Unit 

Supply and deliver cable ladder .................................................................................................... m 

The unit of measurement shall be per linear length in meter of cable ladder supplied and delivered.  
Separate items shall be scheduled to include for each size of cable ladder required under the 
Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the complete cable ladder. 

Item Unit 

Install cable ladder ........................................................................................................................ m 

The unit of measurement shall be per linear meter of cable ladder installed.  Separate items will 
be scheduled in the Schedule of Quantities differentiating each size of cable ladder installed under 
the Contract. 

The tendered rates shall include for all labour, handling, the cutting at points of change in 
direction, jointing, etc, for the complete installation and inspection of the cable ladders installed 
under the Contract. 
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Item Unit 

Supply and deliver horizontal bends ........................................................................................... No 

The unit of measurement shall be the number of horizontal bends supplied and delivered.  
Separate items shall be scheduled to include for each size of horizontal bend required under the 
Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the complete horizontal bends. 

Item Unit 

Install horizontal bends ............................................................................................................... No 

The unit of measurement shall be the number of horizontal bends installed.  Separate items will 
be scheduled in the Schedule of Quantities differentiating each size horizontal bend installed 
under the Contract. 

The tendered rates shall include for all labour, handling, the cutting at points of change in 
direction, jointing, etc, for the complete installation and inspection of the horizontal bends installed 
under the Contract. 

Item Unit 

Supply and deliver vertical bends ............................................................................................... No 

The unit of measurement shall be the number of vertical bends supplied and delivered.  Separate 
items shall be scheduled to include for each size of vertical bend required under the Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the complete vertical bends. 

Item Unit 

Install vertical bends ................................................................................................................... No 

The unit of measurement shall be the number of vertical bends installed.  Separate items will be 
scheduled in the Schedule of Quantities differentiating each size of vertical bend installed under 
the Contract. 

The tendered rates shall include for all labour, handling, the cutting at points of change in 
direction, jointing, etc, for the complete installation and inspection of the vertical bends installed 
under the Contract. 

Item Unit 

Supply and deliver internal bends ............................................................................................... No 

The unit of measurement shall be the number of internal bends supplied and delivered.  Separate 
items shall be scheduled to include for each size of internal bend required under the Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the complete internal bends. 

Item Unit 

Install internal bends ................................................................................................................... No 

The unit of measurement shall be the number of internal bends installed.  Separate items will be 
scheduled in the Schedule of Quantities differentiating each size of internal bend installed under 
the Contract. 

The tendered rates shall include for all labour, handling, the cutting at points of change in 
direction, jointing, etc, for the complete installation and inspection of the internal bends installed 
under the Contract. 

Item Unit 

Supply and deliver external bends .............................................................................................. No 

The unit of measurement shall be the number of external bends supplied and delivered.  Separate 
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items shall be scheduled to include for each size of external bend required under the Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the complete external bends. 

Item Unit 

Install external bends .................................................................................................................. No 

The unit of measurement shall be the number of external bends installed.  Separate items will be 
scheduled in the Schedule of Quantities differentiating each size of external bend installed under 
the Contract. 

The tendered rates shall include for all labour, handling, the cutting at points of change in 
direction, jointing, etc, for the complete installation and inspection of the external bends installed 
under the Contract. 

Item Unit 

Supply and deliver Tee-pieces  ................................................................................................... No 

The unit of measurement shall be the number of Tee-pieces supplied and delivered.  Separate 
items shall be scheduled to include for each size of Tee-piece required under the Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the complete Tee-pieces. 

Item Unit 

Install Tee-pieces ........................................................................................................................ No 

The unit of measurement shall be the number of Tee-pieces installed.  Separate items will be 
scheduled in the Schedule of Quantities differentiating each size of Tee-pieces installed under 
the Contract. 

The tendered rates shall include for all labour, handling, the cutting at points of change in 
direction, jointing, etc, for the complete installation and inspection of the Tee-pieces installed 
under the Contract. 
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Item Unit 

Supply and deliver cross-pieces  ................................................................................................ No 

The unit of measurement shall be the number of cross-pieces supplied and delivered.  Separate 
items shall be scheduled to include for each size of cross-piece required under the Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the complete cross-pieces. 

Item Unit 

Install deliver cross-pieces .......................................................................................................... No 

The unit of measurement shall be the number of cross-pieces installed.  Separate items will be 
scheduled in the Schedule of Quantities differentiating each size of cross-pieces installed under 
the Contract. 

The tendered rates shall include for all labour, handling, the cutting at points of change in 
direction, jointing, etc, for the complete installation and inspection of the cross-pieces installed 
under the Contract. 

Item Unit 

Supply and deliver reducers (transition-pieces)  ......................................................................... No 

The unit of measurement shall be the number of transition pieces supplied and delivered.  
Separate items shall be scheduled to include for each size of transition-piece required under the 
Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the complete transition-pieces. 

Item Unit 

Install reducers (transition-pieces) .............................................................................................. No 

The unit of measurement shall be the number of transition-pieces installed.  Separate items will 
be scheduled in the Schedule of Quantities differentiating each size of transition-pieces installed 
under the Contract. 

The tendered rates shall include for all labour, handling, the cutting at points of change in 
direction, jointing, etc, for the complete installation and inspection of the transition-pieces installed 
under the Contract. 

Item Unit 

Supply and deliver cable ladder support struts material m 

The unit of measurement shall be per linear meter of material supplied and delivered. Separate 
items will be scheduled in the Schedule of Quantities differentiating each size of cable ladder 
support struts supplied and delivered under the Contract. 

The tendered rates shall include for the manufacture, supply, delivery, handling and inspection of 
the cable ladder support struts material. 

Item Unit 

Install cable ladder support struts m 

The unit of measurement shall be per linear meter of material supplied and installed. Separate 
items will be scheduled in the Schedule of Quantities differentiating each cable ladder support 
struts installed under the Contract. 

The tendered rates shall include for all labour, handling, cutting, welding, painting, drilling and 
mounting, etc., for the complete installation and inspection of the cable ladders support struts 
installed under the Contract. 
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