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SECTION 16110 

CONDUITS 

PART 1 - GENERAL 

1.01 SUMMARY 

This section specifies the furnishing and installation of electrical Conduits. 
 

1.02 REFERENCE STANDARDS 

I. IEC-614-2-5: Part 2 and BS 731- Flexible Metal Conduit. 

II. BS4607, BS 6053 and BS 6099 For PVC conduits and fittings.                  

III. BS4568, BS 6053 and VDE 0605 Rigid Metal Conduit. 

1.03 SUBMITTALS 

The contractor must submit catalogues and samples for the engineer approval. 

PART 2 – PRODUCTS 

General 
 
The Contractor shall supply and install a complete conduit system as shown on the 
Drawings and as herein specified. The system shall include conduits, fittings 
(couplings, bends, boxes, cover plates, reducers, adaptors, etc.)  and all necessary 
parts to install a complete conduit system. 
 
Conduits and fittings shall be distinctively marked as manufactured for electrical 
purposes. 

 
Conduit runs are shown diagrammatically to outline the general routing of the system. 
 The installation shall be made to avoid interfering   with   pipes, ducts, structural 
members, or    other equipment.  Should structural or other interferences prevent   the 
installation of the conduits, or setting of boxes, cabinets, or other electrical equipment, 
as indicated on the Drawings, deviations must be approved by the Engineer, and after 
approval, shall be made without additional charges. The number of conduits shall not 
be less than that indicated on the Drawings. 
 
Conduits and conduit fittings shall be so designed and constructed that they ensure 
reliable mechanical protection to the    cables contained therein, and shall withstand 
the stresses likely to occur during transport, storage and installation. They shall be 
marked with the marker's name or trade mark.  Marking shall be indelible and easily 
legible. 
 
Conduits shall have a minimum 20 mm (outer diameter) size and shall be adequate for 
proper and easy wire pulls, and in no case shall the wires occupy a cross-sectional area 
of more than 30% of the inner conduit cross-section. 
 
The inside and outside surfaces of conduits shall be smooth and free from burrs, flash, 
and similar defects. Thickness of wall shall be uniform. 
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The interior and ends of conduit fittings shall have no sharp edges; surface and 
corners over which the cables are likely to be drawn shall be smooth and well 
rounded. 
 
Conduits and fittings shall have adequate mechanical strength. Conduit when 
bent or compressed, or exposed to impact or extreme temperatures, either 
during or after installation, shall show no cracks and shall not be deformed to 
such an extent that introduction of the cables is likely to be damaged while 
being drawn in. 
 
Conduit entries of fittings shall be so designed that a reliable joint can be made 
between the conduit and the fittings. 
 
Conduits and fittings shall be BS tested or approved equal. 
 
All accessories and fittings such as bends, straps, double straps, junction 
boxes, bushes, etc. shall be provided as required. 
 
 
 Conduits - Metallic 
 
Conduits shall be constructed from solid drawn mild steel, outside and inside 
galvanized and shall comply with BS 4568 Part 1 & 2. 
 
The galvanized coat of zinc shall be of uniform thickness applied to outside 
and inside including the threads. 
 
Each conduit shall be straight, free from blisters and other defects, cut square 
and taper reamed, furnished with coupling in standard lengths, threaded each 
end. 
 
Couplings shall be applied at one end of each conduit and color coded plastic 
threaded protectors to the other end. The interior threaded surface of each 
coupling shall be galvanized to ensure 100% galvanic protection on all 
surfaces. 
 
The galvanized coating shall be of such quality and uniformity that a sample of 
the galvanized conduit will not show a fixed deposit of copper after four 
immersions of dips in a standard copper sulphate solution. 
 
The galvanized coating on the conduit shall be sufficiently elastic to prevent 
cracking or flaking when a sample of finished conduit is bent 90 degrees at a 
minimum temperature of 15 degrees centigrade. 
 
 
 Conduits and Fittings-Non-Metallic 
 
Non-metallic conduits shall be heavy gauge, high impact rigid PVC Type A 
(Metric) or Type AH (Imperial) unless otherwise indicated, having a 
maximum continuous service temperature of 70degree C or more.  Conduits 
and fittings shall comply with BS 4607: Part 2:1991. 
 
 
Conduits - Flexible 
 
Flexible conduit shall be constructed by square locked galvanized steel with a  
 
PVC outer covering. 
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      Boxes - Metallic 
 

Boxes shall be constructed of cast metal as specified hereinafter. 
 
Boxes shall be used for mounting wiring accessories. Boxes for installation in 
concrete shall be concrete tight.  Shallow boxes shall not be used unless building 
construction is such that it is impossible to use standard depth boxes. Minimum 
acceptable depth for such boxes shall be 35 mm.  Boxes shall have at least one 
adjustable lug and brass earth terminal. 
 
Boxes shall be constructed of ferroalloy cad/zinc electroplated with aluminum 
cellulose lacquered. 
 
Blank covers shall be constructed of sheet steel with gasket and stainless steel screws 
except for damp and wet locations. 
 
In damp and wet locations blank covers shall be constructed from cast ferroalloy with 
gasket and stainless steel screws.  Boxes shall be installed in walls such that they are 
fully aligned and flush with the wall surface after the plastering of walls. 
 
Floor boxes shall be water tight one piece cast iron color-coated inside and out for 
additional corrosion resistance. Treaded steel cover shall be electro-galvanized. Boxes 
shall have adjusting screws. 
 
 
 Boxes - Non-Metallic 
 
Boxes shall be standard PVC as specified under Conduits & Fittings or phenolic 
material except for recess lighting outlets which shall be High Degree type. 
 
High   Degree   type boxes shall be manufactured from Noryl, a thermoplastic with a 
higher softening temperature.  Boxes shall withstand a 10 kg.  load directly suspended 
at 100 C for 24 hours.  Boxes shall incorporate pillars with threaded steel inserts. 
 
All boxes shall be provided with earth terminals. 
 
 Installation of Conduits 
 
Conduits embedded in ceiling slab, in walls and under floor shall be non-metallic 
type. 
 
Conduits exposed above false ceiling shall be non metallic type. 
 
Exposed conduits other than above false ceiling shall be rigid steel type. 
 
All conduit work and plastering shall be complete before wires are pulled in unless 
otherwise permitted by the Engineer. Conduit shall be plugged with cork and boxes 
covered appropriately to avoid filling with plaster. 
 
Conduit runs between outlets shall not contain more than two quarter bends or 
equivalent. The maximum run between two outlets shall not exceed 25 meters for 
straight runs and 10 meters for runs with one or more bends.  Pull (draw in) boxes 
shall be provided otherwise whether so indicated on the Drawings or not. Location of 
pull boxes shall be approved by the Engineer. 
 
Conduits shall be installed without causing any damage to the structural members. 
 



16110-4 
  

All bends shall be carefully made to prevent distortion of the circular cross-
section.  Bends made on site in conduits shall have an inside radius of not less 
than nine diameters. 
 
Where bends of less than nine diameters are necessary, standard factory 
elbows shall be used: however, the conduit size chosen shall be such as to 
permit a cable-bending radius within the factory elbow of at least eight times 
the cable diameter. 
 
Conduits in slabs shall be installed as close to the middle of the concrete slabs 
as practicable without disturbing the reinforcement. The outside diameter shall 
not exceed one third of the    slab thickness, otherwise the Contractor shall 
install the cable exposed on the concrete slab by approved method according 
to site conditions. Conduits shall be placed not closer than three diameters on 
centers. 
 
Conduits in slabs shall be placed parallel to the main reinforcement steel in the 
slab. 
 
Top of any conduit in slabs shall be at least 2 cm below the finishes floor 
surface, unless otherwise indicated or authorized. 
Conduits in slabs running parallel to beam axis shall not run above beams. 
 
 Exposed Conduits 
 
Exposed conduits shall be installed parallel or at right angles to walls and 
ceiling beams.  All changes in direction shall be made as far as possible with 
approved bends, elbows, and pull boxes.  The spacing between parallel runs 
shall be uniform throughout.  Unless otherwise indicated conduit shall be held 
securely in place by standard factory spacer bar saddles, spaced not more than 
1.5, 2.0 and 2.4 meters for 20mm, 25mm and 32mm and larger conduit sizes 
respectively for metallic conduits and at 1 meter for non-metallic conduits. 
 
Unless otherwise indicated, raceways exposed above false ceilings shall be 
supported from the slab above the ceiling in the same manner as exposed 
raceways. Raceways shall not be supported from false ceiling supports. 
 
Couplings, expansion couplings, strap saddles, spacer bar saddles, spring clip 
saddles, conduit clips, adaptors, etc.  shall all be standard factory conduit 
accessories. 
 
Flexible metallic conduits shall be used only for connections to motors, or to 
other equipment subject to vibration or adjustment.  Each connection shall 
contain at least one quarter bend so that no vibration can be transmitted behind 
the flexible connection. Flexible PVC conduits shall be used to make 
connections to lighting fixtures in false ceiling. 
  
In damp and wet locations all couplings, expansion coupling, strap saddles, 
spacer bar saddles, spring clip saddles, conduits clip, screws, adaptors shall be 
corrosion proof, approved for use in damp and wet locations. 
 
In damp and wet locations flexible conduits shall be liquid tight. 
 
In damp and wet locations, the entire conducting system, including boxes, 
fittings, panel boards etc. shall be mounted so that there is at least 7 mm air 
space between it and the wall supporting surface. 
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All   conduits   shall   be   carefully   cleaned before and after installation.  All ends 
shall be reamed free from burrs, and inside surfaces shall be free from all 
imperfections likely to injure the cable. 
 
After installations of each complete new conduit run, the run shall be snaked with a 
band to which shall be attached an approved tube cleaner equipped with an approved 
cylindrical mandrel of a diameter not   less than 85   percent   of   the nominal   
diameter of the conduit.  All conduits through which the mandrel will not   pass shall 
be removed and replaced by the Contractor at his own expense. 
 
All field cuts in conduits shall be square, and cut ends shall be filed and shall have 
burrs removed.  An insulating bushing shall be installed on each end of conduit, 
unless the connector is designed to prevent   contact   with   the cut end.  All 
connections 
shall be mechanically strong and tight, and made up properly with approved 
connectors. No running threads shall be permitted. 
 
Conduits for TV system shall have at least 10 cm bending radius.  Two bends might 
be necessary for the transition from floor to wall. 
 
 
Installation of Boxes 
 
Boxes of ample capacity shall be provided at every junction of conduit system and as 
required by the Specifications. 
 
All boxes shall be securely fastened. 
 
Blank plates shall be installed on outlet boxes in which no apparatus is installed, or 
the apparatus installed does not provide a suitable cover for box. 
 
Device boxes shall be used for all wiring devices. 
 
Non-metallic junction/pull boxes shall be used only for concealed conduit work, and 
for conduit work above false ceiling. 
 
Exposed boxes for switches, socket outlets and other devices shall be cast metal 
boxes. 
 
Cast metal boxes shall be installed in such a manner that the conduit connections and 
the gasketed cover are dust tight.  All unused openings shall be closed with pipe plugs 
and compound. 
 
Boxes for similar equipment shall be mounted at uniform height within the same or 
similar area.  Mounting shall be as shown on the Drawings. 
 
Device box shapes and sizes shall be determined by the type and size of wiring 
devices for which they serve. 
 
Boxes fixed inside false ceiling shall be provided with mounting brackets for rigid 
fixing to structure members or other means of support. 
 
 Sleeves 
 
Sleeves shall be provided for exposed conduit or cables passing through floor slabs 
and walls.  All openings shall be sealed with mastic compound. The compound shall 
not cause any corrosion or harmful effects to the conduit.  Sleeves passing through 
floor slabs shall be flush with the bottom of the slab, shall extend approximately 3cm 
above the surface of the floor and be watertight between sleeves and floor slab. 
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Sleeves passing through exterior walls and slabs shall be wall entrance seals of 
watertight construction. They shall be watertight between slab and sleeve, and 
between sleeve and conduit and cable. These wall entrance seals shall be of 
malleable iron with black paint finish and PVC sleeve, with a watertight 
sealing gland. 
 
Sealing gland design shall be such that they may be tightened any time after 
installation. Wall entrance seals shall have oversized sleeves of proper length 
to position the sealing-gland housing with the wall faces. 
 
After the cable has been pulled through the duct, a seal shall be made around it 
within the duct with a bituminous mastic compound, making the seal 
watertight. 
 
 
 
Adhesives and Joints 
 
Conduits shall be jointed and terminated utilizing the appropriate components 
as supplied by the conduit manufacturer. 
 
Permanent adhesives to produce a rigid watertight joint shall be used with 
standard couplers and accessories. 
 
A flexible (non-hardening) adhesive shall be used where expansion facilities 
are required. 
 
 Expansion Joints 
 
Expansion coupling shall be provided at every 6 meter run of exposed conduit 
work, at expansion joints or as required to compensate for thermal expansion 
and contraction of both exposed and   embedded conduits. 

PART 3 - EXECUTION 

3.01 CONDUIT AND FITTINGS 

I. Minimum Trade Size.  20mm. 

II. Types According to Use.  

    1- Use rigid metallic conduits for outdoor use and mechanical plant. 

    2- Use PVC conduits for indoor installations. 

1- Connect all electrical equipment subject to vibration or movement with liquid-

tight flexible metal conduit 60 cm minimum length.  Where the equipment is 

located in a duct or plenum used for environmental air, the length of conduit 

shall not exceed 1 meter and the conduit shall be flexible metal conduit. 

Preparation.  Place sleeves in walls and floor slabs for the free passage of 

cables or conduits.  Set sleeves in place a sufficient time ahead of concrete 

placement so as not to delay the work.  Seal all openings and voids around 

sleeves through floors and walls.  Be sure that plugs or caps are installed 

before concrete placement begins. 
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III. Installation Requirements. 

1- Metallic conduits must be continuous between enclosures such as outlet, junction and 

pull boxes, panels, cabinets, motor control centers, etc.  The conduit must enter and be 

secured to enclosures so that each system is electrically continuous throughout.  

Where knockouts are used, provide double locknuts, one on each side.  For PVC 

terminations, provide insulated throat bushings and on rigid metallic conduits, provide 

nonmetallic insulating bushings for conductor protection.  Where conduits 1-1/2 

inches and larger terminate in equipment having a ground bus, such as in switchgear, 

motor control centers and panel boards, provide conduit with an insulated grounding 

bushing and extend a suitable grounding wire to the ground bus. 

2- Have rigid nonmetallic conduit adequately solvent welded at joints to form a tight, 

waterproof connection. 

3- Run concealed conduit as directly and with the largest radius bends as possible. Run 

exposed conduit parallel or at right angles to building or other 

       construction lines in a neat and orderly manner.  Conceal conduit in finished areas.  

Unless otherwise shown, remaining conduit may be exposed.  Provide chrome-plated 

floor and ceiling plates around conduits exposed to view and passing through walls, 

floors, partitions, or ceilings in finished areas.  Select properly sized plates to fit the 

conduit when securely locked in place. 

IV. Installation Methods. 

1- Install each entire conduit system complete before pulling in any conductors.  Clean 

the interior of every run of conduit before pulling in conductors to guard against 

obstructions and conduit omissions. 

2- Cut all joints square, then thread and ream smooth.  Coat cuts, threads or scratches on 

steel conduit with an approved zinc chromate or with a 90 percent zinc paint.  When 

dry, draw up tight. 

3- Make bends with standard ells or conduit bent in accordance with the IEC.  Make 

field bends using equipment designed for the particular conduit material and size 

involved.  Bends must be free from dents or flattening. Use no more than the 

equivalent of three 90-degree bends in any run between terminals and cabinets, or 

between outlets and junction boxes or pull boxes. 

4- Conduit bodies may be used in lieu of conduit ells where ease of installation and 

appearance warrants their use.  Conduit bodies larger than 1 inch may be used only 

where approved. 

5- Securely fasten and support conduit to structure or metal framing using hot-dipped 

galvanized, malleable iron pipe straps or other approved means.  Wires of any type 

may not be used for securing conduits.   

6- Provide a No. 30 nylon pulling line in conduits in which wiring is not installed under 

this work.  Identify both ends of the line by means of labels or tags reading "Pulling 

Line - Telephone," etc. 

7- Suitably cap conduit during construction to avoid water, dirt and trash entrance. 

8- Use expansion-deflection fittings on conduit crossing structural expansion joints and 

on exposed conduit runs where necessary.  Provide bonding jumpers across fittings in 

metal raceway systems. 
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9- With a coupling, terminate concealed conduit for future use at structural   

surfaces.  Install a pipe plug flush with the surface. 

10- Openings around electrical penetrations of fire-resistance rated walls, 

partitions, floors or ceilings shall be fire stopped using fire stopping materials 

(mortar, jacket, cast-in-device… ..etc)"similar to Hilti products" to maintain the 

fire resistance  rating using approved methods. 

  

EENNDD  OOFF  SSEECCTTIIOONN  

  


