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SECTION - 8230

CONDUITS AND PIPES

1.0
SCOPE
The work under this section consists of supplying, installing and commissioning of all material and services of the complete Conduits and Pipes as specified herein and/or shown on Bidding Drawings and stated in the Bill of Quantities.

The Contractor shall discuss the electrical layout with the Engineer and co-ordinate at Site with other services for exact route, location and position of the conduits and pipes.

The conduits and pipes with accessories shall also comply with the General Specifications for Electrical Works, Section-8001 and with other relevant provisions of the Bidding Document.

2.0 
GENERAL
The extent of works shown on the drawing does not indicate the exact position of conduits and pipes. The Contractor shall ensure exact location and route of conduit and pipes in coordination with other services drawings, as per site requirements and as directed by the Engineer.

The conduit system shall be continuous with manufacturer’s recommended accessories.

The quality and material for the accessories of conduits and pipes such as sockets, end cap, elbows, bushings, bends, inspection/pull boxes, round boxes, etc., necessary for the complete installation shall be similar to that of conduits or pipes. All the accessories shall be supplied by the Contractor without any extra cost and deemed to have been included in the price of conduits/pipes. 

Pull wire shall be laid in all empty conduits.

Normal and emergency circuits shall run in separate conduits.

3.0 
APPLICABLE STANDARD/CODES
The latest edition of the following standards and codes shall be applicable for the materials specified within the scope of this section:

 
BS 31     -  Specification. Steel conduits and fittings for Electrical Wiring.

BS 4607 -  Non-mettalic conduits and fittings for electrical installations. 

BS 1387 - Galvanized Iron (GI) pipes and fittings. 

BS 3505 - uPVC pressure pipe and fittings.

4.0 
MATERIAL
4.1
Galvanized Iron (G.I.) Conduits and Accessories
G.I. conduits shall be used on surface for lighting and power circuits wherever specified and required, as shown on drawings or given in BOQ.

 
The G.I. conduits shall be made of medium gauge mild steel, galvanized inside and outside by hot dip galvanized process. The conduit shall be free from stains, burrs or any other defects. The accessories for G.I. conduit such as sockets, bends etc. shall also be galvanized inside and outside and of the same quality and specification as the conduit. Each length of conduit shall be furnished with threaded ends.

 
The round junction boxes for ceiling light points shall have minimum dimensions of 64mm diameter and 64mm depth. The junction boxes for wall light points shall have minimum dimensions of 64mm diameter and 40mm deep. Round junction boxes shall be provided with one piece cover plate fixed to the box by means of brass screws.

4.2
PVC Conduits and Accessories
The PVC conduits and accessories for lighting and power circuits shall be furnished by the Contractor as shown on the drawings or given in BOQ. The PVC bends shall have enlarged ends to receive conduit without any reduction in the internal diameter at joint. Manufactured smooth bends shall be used where conduit changes direction. Bending of conduits by heating or otherwise will be allowed in special situations only for which the consent of the Engineer shall be required. The use of sharp 90 degree bends and tees will not be allowed for concealed wiring.

The round PVC junction boxes for ceiling light or fan points shall have minimum dimensions of 63 mm diameter and depth. The junction boxes for wall light points shall have minimum dimensions of 63 mm diameter and 38 mm deep. Round junction boxes shall be provided with one piece PVC cover plate fixed to the box by means of brass screws. 

4.3
Inspection/Pull and Adaptable Boxes 

 
Inspection/Pull boxes and adaptable boxes shall be provided in conduit runs wherever required to facilitate pulling operation. The drawings are diagrammatic and do not indicate the position and spacing of inspection/pull boxes or adaptable boxes. However, these shall be as per Engineer's approval.

4.4
Galvanized Iron (G.I.) Pipes and Accessories
 
Galvanized iron pipes shall be used on surface or underground installation wherever specified and required at entry into manholes and as shown on drawings. The Specifications for G.I. pipes and accessories shall be same as given in Clause 4.1, G.I. Conduits and Accessories.

 
The underground G.I. pipes and accessories shall be provided with one thick coat of bituminous paints on the outer surface prior to installation.

4.5
uPVC Pipes and fittings
Unplasticised PVC pressure pipes and fittings shall conform to BS 3505:1968 and shall be of class-D (working pressure - 12 bars). The buried uPVC pipes should be able to withstand the external load acting upon it by continuous movements of heavy duty vehicles such as trucks, cranes, forklift etc. where pipe changes direction, manufacturer smooth bend shall be used.

 
Fittings and accessories for use with uPVC pressure pipes shall be of the same class and manufacture as the pipe and shall have the required shapes and dimensions of turned ends to fit the uPVC pressure pipes. uPVC pipes and accessories shall be suitable for jointing with rubber rings or solvent.

Bending of pipes by heating or otherwise will not be allowed. The use of sharp 90 degree bends and tees will not be allowed. The bends shall conform to same specifications as given for PVC conduits. For joining of pipe all precautions and procedures recommended by manufacturer shall be allowed.


Hard PVC or reinforced concrete pipe range spacers shall be used if there is more than one pipe running in parallel. The distance between range spacers shall be maximum 2 meters. Range spacers shall be prefabricated/precast and decay resistant.

 
Flexible pipes shall be used as deemed essential or as approved by the Engineer.

 5.0
INSTALLATION
5.1
Galvanized Iron (G.I) Conduits and Accessories
 
The G.I. conduits on surface shall be installed where shown on drawings/ mentioned in BOQ. The conduits shall be installed parallel or perpendicular to the surface of walls, structural members, ceiling, etc., by means of C.I. saddles and clamps of approved design. The conduits shall be kept at least 150 mm away from any other services pipes. 

 
The saddles shall be installed on surface by means of nylon or wooden plugs and galvanized screws. Appropriate size of holes in structure shall be made by drilling, the thickness of saddles shall not be less than 6mm and clamps shall be of 16 SWG G.I. The surface conduits shall be supported at a maximum of one metre spacing along horizontal and vertical runs. All accessories for complete installation of conduit system shall be provided by the Contractor. The pull boxes, etc. if required shall be used for surface conduit system. The entire conduit system alongwith the accessories shall be galvanized.

5.2
PVC Conduits and Accessories


5.2.1
Concealed PVC Conduit


Where concealed PVC conduit system is shown on drawings/ mentioned in BOQ, the conduit shall be installed concealed in roof, wall, column, etc. Conduits shall be laid under floor only where specifically stated. The entire conduit system shall be installed and checked before wring is carried out. Any obstruction found shall be cleared before the installation of cable.


When concealed, the conduit shall have a minimum of 32mm cover of concrete measured from the top of conduit to finished surface. In the reinforced cement concrete (RCC) work the conduit shall be laid before pouring of concrete. Under no circumstances shall chases be made in the RCC structure for concealing conduit and accessories after pouring of concrete. The conduit shall be supported on top of bottom reinforcement of slab. All outlet boxes to be firmly supported and installed such that they finish flush with the soffit of slab or beam.


Where conduits have to be concealed in cement concrete (CC) work after concreting or in block masonry, chase shall be made with appropriate tools and shall not be made deeper than required. The conduit shall then be fixed firmly in the recess and covered with cement concrete mixture. The work of cutting in the cement concrete work or block masonry work shall be coordinated with the civil work. The Contractor shall obtain approval from the Engineer before starting chasing and cutting.


The termination of conduits at or near the equipment / switchboard is shown diagrammatically on the drawings. The exact locations of the termination shall be coordinated with the equipment/ switchboard to be installed. Any extension of conduit to suit the site condition shall be made without any extra cost. Conduit ends pointing upwards or downwards shall be properly plugged in order to present the entry of foreign materials. All openings through which concrete may leak shall be carefully plugged in order to prevent the entry of foreign materials. All opening through which concrete may leak shall be carefully plugged and boxes shall be suitably protected against filling with concrete. At all terminations of conduit, sharp edges of conduit ends shall be prevented to avoid the cutting or damaging of wires or cables during pulling through the conduits.


Under floor conduit shall be installed at a minimum depth of 2 inch from the finished floor level or as shown on the drawings. The conduits shall be installed empty, before finishing of floor or in RCC work, with an 18 SWG steel wire drawn through the conduit for pulling cable. No conduits shall be laid under floor in bathroom.

5.2.2
Surface PVC Conduits



The surface PVC conduits shall be installed where shown on drawings /  mentioned in BOQ. The conduits shall be installed parallel or perpendicular to the surface of walls, structural members, ceiling, etc., by means of PVC saddles and clamps of approved design. The conduits shall be kept at least 150 mm away from parallel runs of flues, steam pipes and hot water pipes.


The saddles shall be installed on surface by means of nylon or wooden plugs and galvanized screws. Appropriate size of holes in structure shall made by drilling, the thickness of saddles and clamps shall be at appropriate thickness and prime quality. 
The surface conduits shall be supported at maximum of one meter spacing along horizontal and vertical runs. The Contractor shall provide all accessories for complete installing of conduit system. The pull boxes, etc. as stated for concealed conduits shall also be applicable for surface conduit system.

5.3
Galvanized Iron (G.I.) Pipes and Accessories
 
The underground galvanized iron pipes shall be installed at a minimum depth of 900 mm measured from the top of pipes to finished ground level. The G.I. pipes shall be laid and checked for soundness before completion of civil works. The pipes at the entrance of the buildings and in concrete shall be installed at locations as shown on the drawings.

 
At all joints the G.I. pipes shall be firmly screwed and cotton yarn with waterproof compound shall be used to make the joint waterproof.

 
At each termination, the pipe end shall have threads and socket screwed on thread for installing soft metal bush. The soft metal bush shall be of approved quality and shall be male type.


The installation of pipes shall be completed in all respects including its fixing at terminations before the work is started. All sharp edges and burrs shall be removed by using reamer or any approved device. The pipe shall be checked before installation of cable for any obstruction. If found, it shall be cleared without damaging the installation. All pipe ends shall be plugged to prevent entry of water, rodents etc.


5.4
uPVC Pipes and Fittings

uPVC pipes shall be installed as shown on the drawings. The depth of the pipe shall vary according to the conditions at site, and approval of Engineer shall be obtained prior to installation. In general the pipes shall be installed underground at the following depths measured from the top of the pipe.

-
Under roads/pavements:  900 mm below finished surface.



-
When crossing other services:  250/500 mm vertical/horizontal.

The trench of required dimensions shall be excavated and the bottom of trench cleaned and leveled. A 100 mm bed of fine sand shall be provided over which the PVC pipes installed after proper alignment. Where two or more pipes are installed in the same trench the clearance between pipes shall not less than 50 mm. This shall be done by the provision of pipe range spacers as per Engineers approval. After laying of pipe the trench shall be backfilled with clean screened sand at least 100 mm above the top most pipes. The remaining portion of trench shall be backfilled with selected earth in layers well compacted.

After installation, the ends of the pipe shall be plugged with manufactured end cap impervious to water and chemicals. All joints shall be sealed adequately not only to prevent entry of foreign elements bu water tightness shall be ensured.

The installation of pipes shall be completed in all respects including its fixing at terminations, before cabling work is started. All sharp edges and burrs shall be removed by using reamer or any approved device. The pipe shall be through cleaned of dirt and dust from inside, the pipes shall be installed in proper co-ordination with other works. 

 
The protective PVC pipe for cable entering building shall be installed so as to lead cable into the cable trench. The required number of pipes shall be fixed before completing the work in the plinth. If an opening is provided to the cable trench from outside, the required number of pipes shall be installed and part of the opening remained unutilized shall be properly packed and sealed using suitable packing material impervious to water and chemical to make it completely water-tight.


Spare pipes shall be provided with 5 mm dia rope pulled from end to end and plugged with manufactured end cap.

 
Flexible pipes of compatible material and size shall be used wherever deemed essential.

6.0
MEASUREMENT AND PAYMENT
6.1 
General
 
The Contractors bid amount against each item of Bill of Quantities as given below shall include supply, installation, testing, commissioning and completion for all work specified herein and/or as shown on the Bidding Drawings related to the item.

6.2
Underground G.I./PVC Conduits and uPVC Pipes 

6.2.1 
Measurement
 
Measurement shall be made for the total running meter of each type and size of underground conduits / pipes and accessories acceptably supplied and installed by the Contractor as a complete unit.
 

6.2.2
Payment
 
Payment shall be made for the total running meter of each type and size of underground conduits or pipes measured as provided above at the contract unit price each and shall constitute full compensation for supplying, installing and completion of the laying of the conduits and pipes including all accessories related to the item.

 
No separate payments shall be made for the under mentioned specified work related to the supply and installation of conduits and pipes. The cost thereof shall be deemed to have been included in the quoted rates of above work.

 
- 
Excavation and backfilling.

 
- 
Dewatering during excavation and backfilling.

  
- 
Providing and filling of fine sand in trenches.

 
- 
Providing pipe range spacers.

- 
Providing flexible pipes and accessories, jointing material/ compound, saddles, sockets, elbows, bend, junction boxes reducers, 16SWG GI pull wire for empty conduit, and 5 mm dia rope for empty pipe, soft metal bush, making threads and plugging of pipe with manufactured end cap etc. whether used or left spare

- 
Compacted backfilling of trenches with specified material and disposal of surplus and rejected material.

- 
Watertight sealing of any unutilized opening to the buildings after installing the protective pipes entering the buildings.
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