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Major activities of OFC Cable laying

1. Survey of OFC cable route

2. Trenching

3. Laying of duct

4. Handling & testing of cable

5. Laying of cable

6. Protection of OFC Cable route and back filling of trenches
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Optical fiber communication plays a vital role in the
telecommunication systems of Indian Railways. Today, with
the route length of more than 50,000 Km approx., OFC is used
not only in various telecom applications like control
communication, data networks like Railnet, FOIS etc., but in
many signaling applications also like Electronic Interlocking,
BPAC etc.

Both S&T department & Railtel execute works of OFC laying
across Indian Railways for obtaining Optical fibre
communication facility for its various modes of
communication.

Since the transmission characteristics of OFC cable can be
degraded when subjected to excessive pulling force, sharp
bends, and crushing forces, extra precautions must be taken
during the entire OFC laying procedure.

Before carrying out the activities of OFC cable laying, JPO
instructions No. 17/2013 for undertaking digging work shall
also be followed.

1. Survey of OFC cable route

Before start of the work a careful route
analysis to be done to assess the method of
laying the OFC. It should be done before
preparing the estimate.

Preliminary survey is carried out for
finalizing the drawing for the route of cable
and after that, a detailed cable route survey
is carried out to finalize all the drawings
and site plans required for the execution of
work.

Introduction
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1.1 Points to be taken care of while finalizing cable route

 Avoid underground structures, signaling cable, power 
cables and pipe lines etc.

 Avoid rodent/termite infested or infected side of the 
alignment.

 Offset of the cable trench from the central line of the track 
such as having burrows.

 Avoid proximity to chemical, paper and such other 
industries which discharge chemically active affluent.

 Avoiding areas prone to water logging.
 Avoiding large rock cutting/thick jungles and areas difficult 

to approach etc.

The orientation of the route (left or right side of the track in 
the sections) is to be decided on following:-

• That side of main line, which is away from coastal side and
other cables such as signaling and power.

• That side which is likely to involve least track crossings and
likely to be more convenient for crossing the track, bridges
culverts etc.

• Avoid built up areas including those area where buildings
etc. are likely to come up in future.

• For the straight runs as far as possible a separation of 10
Meter should be kept from the nearest track.

• A minimum distance of 5.75 M should be maintained
between the OHE masts and the cable. In Yards, a minimum
distance of 3 Meter should be maintained. In exceptional
cases where the cable trench depth is less than 0.5 M the
lateral distance may be reduced to 1 M. Make the route of
OFC cable within 1 meter of Railway boundary normally.

2. Trenching

 The depth of the duct shall be enough to prevent natural,
artificial obstacles and damage. Normally the trench is to
be dug at 1.2 Mtrs with a base width of 250 to 300mm.
The standard depth must not be less than the specified
(Ref.: IR Telecom Manual).

 In case, it is a rocky area, the depth may be reduced by
using the concrete protection.



 The depth of the trench may be measured by a rule made
of pipes as per drawing No. RDSO/TCDO/COP-11 given
below:

 When the surface of the ground where the trench is dug is
slanting or uneven, the depth is measured with respect to
lower edge.

 Bottom of the trench should be free from any stones
obstructions etc.

The excavation for trenching can be made either manually or
mechanically (by loader backhoe).

After digging to specified depth, the bottom is leveled by
removing the exposed stones or obstacles etc.

CABLE BURYING 

DEPTH

12 mm DIA G.I. 

PIPE

1200 mm

260 

mm

LEADER

3. Laying of duct

Following precautions to be taken while laying of duct:

 The coil of duct shall be unloaded either by a crane or by
any other suitable means very carefully so as not to cause
any damage to the duct.

 The coil shall not be set by jerks but shall be handled
slowly and care.

 The coil shall normally be unrolled at the same place and
the duct carried by workmen near the trench. The coils
shall not be dragged in any case.

 The drums/coils of duct should always be rolled in the
direction of the arrow, otherwise the coils tend to unwind
and the same may get battered. In case no such direction
of arrow is given see the direction of winding of the coil
and the coil should be rolled pointing in the opposite
direction in which the upper end is coiled.

 Before laying of duct, ensure that the trench bottom is
clean, smooth and free of small stone. 4



 All care should be taken in handling the coils with a view to
ensure safety of the coils but also of the working party
handling them. The coil should not be broken by standing
in front of the coil but only from side.

 The duct coil should be brought as close to the trench
as possible. It should be lifted carefully with the aid of
jacks.

 There should not be unnecessary twists while pulling duct
as this can damage it.

 The end of the duct should be sealed with flex to prevent
entry of soil before filling back. Adjoining ducts shall be
joined by couplers.

 Whenever duct is to be laid in the duct (GI pipe or RCC
pipe), suitable lubricant on duct may be used to reduce
friction and consequently the tension on the cable.

 During duct laying care must be taken not to twist duct in
any direction. For this purpose, the swivel (rotating hook)
shall be attached between pulling line and pulling eye at
the end of duct so as to avoid any possible twist during
pulling and laying of the cable.

4. Handling & testing of cable
4.1 Cable handling technique for Stocking & Transportation

of Optic Fibre Cable

• The cable drums stored in open should be kept on strong
surface such as released sleepers to prevent sinking.
The drums should not be stacked on its flat side and also
suitable stoppers should be placed properly for its stability.

• The cable drums should be stored in a manner allowing
easy access for lifting and moving and the drums should be
stored away from other construction activities.

• When rolling the cable drum either for unloading or
transportation to cable laying site, the drum should always
be ‘ROTATED IN THE DIRECTION OF AN ARROW WHICH IS
MARKED ON THE SIDE BOARDS OF THE DRUMS’
SOMETIMES ‘ROLL THIS WAY’ ARROW IS INDICATED ON THE
DRUM FLANGE.

• The drums should not be rolled over objects that could
cause damage to the protective battens or the cable.
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• After transit, the drums should be inspected for damage
such as broken battens and where possible, the outer layers
of the cable should be inspected.

• The cable drums should always be kept upright with the
cable ends securely tied to prevent unwrapping. All battens
or coverings should be left in a place until the cable is
unrolled from the drums during installation.

4.2 Unloading of Cable drums
When unloading of a drum is carried out from a vehicle, the
drums SHALL NOT BE DROPPED ON THE GROUND directly to
avoid irreparable damages to he cable due to impact.

4.3 Sealing of Cable end
During all stages of storage/use, it is essential that the end of
the cable are effectively sealed by heat shrink end cap. Failure
to effectively seal may result in water entry in the cable and
making it unfit for the use.

4.4 Cable Testing

Cables should be tested after shipping. Damage to cabling can
occur during shipping or installation.

Cable drum testing

Cable drum testing is the most important aspect. Before
laying, every cable drum shall be tested. The normal length of
drum is about 3 km. The drum number, length of the cable
and running meters to be noted. All fibers shall be tested with
OTDR and traces to be stored. The cable laying is avoided if
any event or break is observed.
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5. Laying of OFC Cable

There are basically two methods of laying OFC.

Pulling and Blowing

Following table shows a comparison between the two 
installation methods:-



Any of these methods is chosen as per the site conditions/
availability of machineries etc. However blowing is preferred
due to its following advantages:
• Better efficiency in terms of cost ,installation time and 

manpower.
• Long distances of more than 2 Km can be covered.
• Can be used in trenches with multiple bends.

5.1 Pulling Method

Cable installation into a pre-installed underground ducts/
pipes by manual pulling or by puller machine is called as
“Pulling Method”. In this method, cable is pulled through
duct/pipes with the help of pre-installed rope inside the
duct/pipes.

5.1.1 Cable Pulling Guidelines and Best Practices

Duct Route Survey
Conduct the duct route survey and inspect the route for
manhole, coiling, splicing locations. Ensure there are no sharp
bends or slops that exceed the minimum bend radius of the
cable. Ensure the duct continuity is thorough and clear for the
pulling length patch. Ensure cable pulling rope is available in
the duct.

Pulling Method Blowing Method

Pulling rope pre-installed No pulling rope to install

Equipment and manpower 
at two sides

Equipment and manpower 
at one side

High sidewall forces on 
cables and ducts may lead 
to cable damage

Forces on cable and duct 
can be monitored and 
controlled and minimal
chance of cable damage

Mainly manual pulling is 
practiced. Machine pulling 
needs one hydraulic power 
pack

Large compressor and/or 
hydraulic power pack at 
one side

Mainly used for straight 
duct route

Preferred for duct route 
with multiple bends and 
undulations

Suitable for short distance 
(few 100 meters) installation

Preferred for long distance 
(over 2 km)installation
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Breakaway Swivel
It is strongly recommended to use breakaway swivel during
manual pulling installation where pulling tension is not
controlled. During manual pulling, applied pulling tension
higher than the cable tensile rating can damage the cable and
negatively impact its lifetime. Breakaway swivels are available
with different tensile rating and can be placed in between
cable and pulling rope. The main function of breakaway swivel
is to break the swivel device if excess tension applied during
cable pulling.

Cable reel pay-off
It is always recommended to use cable reel pay off during
cable installation. The cable reel should be kept in level to
avoid cable rubbing against the reel flanges. The cable reel
orientation should be such that the natural payoff direction is
towards the pulling direction. To eliminate possible cable
contact with the ground, cable payout should be from the top
of the reel.

5.2 Blowing of OFC cable

Cable blowing is the process of installation of optical fiber
cable into a pre-installed duct. Compressed air is injected in
the duct inlet after few hundred meters of cable is pushed
into the duct. Compressed air flows at high speed through the
duct and along the cable. The pushing force is applied mainly
near the cable inlet by a pushing device. There are two
methods for blowing which are discussed below.

Method 1: High air speed blowing

This method requires pushing the cable with tractor
mechanism by traction rollers in blowing device for a few
hundred meters and then introducing compressed air to make
the cable inside the ducts remain in floating condition, which
reduces friction between the cable outer surface and duct
inner wall by reducing area of contact as shown below.

8



Method 2: Push/Pull (Piston) blowing

In this type of blowing unit, an air-tight piston is attached to
the front of the cable. The air pushes this piston, and the
piston “pulls” the cable.
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5.2.2 Cable Blowing Best Practices

Cable Crash Test
Crash test is done to determine the maximum pushing force
that can be applied on cable. This test involves pushing the
cable from blowing head into 5 to 10 meters of a duct that is
sealed at the other end. When the cable stops after hitting the
sealed end of the duct then blowing head must stop pushing
the cable such that there is no damage to the cable outer
jacket and no cable buckling at entry point.

Cable drum pay-off
This feature is very important in a blowing set up to ensure
cable is smoothly pushed inside the duct through the blowing
unit.



Duct Integrity Test (DIT)
The purpose of DIT is to prove that the installed ducts are
ready to use for blowing from one manhole to the other. DIT
should be performed before blowing to avoid sudden
surprises like missing section of ducts, improper coupling, and
kink and blockage in ducts.

5.3 Precautions to be taken during laying of cable

 Cable shall normally be paved out by hand. When using
winch, tension should be monitored by a tension meter.

 During cable laying care must be taken not to twist cable in
any direction. For this purpose, the swivel (Rotating hook)
shall be attached between pulling line and pulling eye at
the end of cable so as to avoid any possible twist during
pulling and laying of the cable.

 Whenever cable is to be laid in the duct (HDPE pipe or RCC
pipe), suitable lubricant on cable may be used to reduce
friction and consequently the tension on the cable.

 In station yards where the cable is to be laid in zig-zag route
it is essential to use cable drums of smaller length.

 While crossing the tracks and laying over the bridges
adequate protections are to be taken and site engineers are
to be available.

 Track crossings are to be invariably done through GI pipes
or DWC of 100mm dia at a depth of 1.2 mtrs. 2 pipes are
normally laid one for current use and one for future and
nylon ropes/threads are provided.

 Road crossing is to be executed swiftly with adequate
precautions like cordoning off the area adequate warning
to the pedestrians/buses cars etc.

5.4 After laying OFC cable
Following items can be check after laying of cable:
• Confirm extra jointing length as required at both end.

• In case cable is damaged, take necessary preventive and
remedial steps for removal of defects.

• Examine interior of the trench and remove any stones
pebbles etc. 10



6. Protection of OFC Cable route

Steel Bridges and Girders

• Separate DWC/GI pipe shall be provided on Girder Bridges
to lay OFC.

Rocky Terrains

• In rocky terrains it may not be possible to dig deep to
achieve the prescribed depth.

• A row of bricks is placed then and filled with mortar of
cement.

Congested areas and Marshy areas

• In such cases the cable should be protected by laying cable
inside DWC/G.I./RCC pipes of 120/103 mm dia.

• In marshy area where it is not possible to divert the cable
route the cable shall be suitably laid and protected as per
decision of Engineer depending on site condition.

Near power pole

• Cable shall be laid as far as possible from the Power poles.

Crossing of OFC with other OFC

• OFC shall be laid RCC/DWC or cement pipes if unavoidable.

Laying of other cables 

• Generally no other cables are supposed to be laid along
with OFC other than quad cable, if Power cables are to be
laid then second class bricks or RCC needs to separate the
cables along the trench.

Near Feeding points

• Cable shall be laid as far as possible on the opposite side of
the track.

• OFC shall be 1 meter away from any metallic part of the
OHE installations and from the earthing point of the
substations.

• Cable shall be laid in 150mm RCC pipes of 2 meter length
for a length of 300 meters on either side of the feeding
points.
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DISCLAIMER: The information given in this pamphlet does
not supersede any existing provisions laid down in IR
Telecom Manual, Railway Board and RDSO publications.
This document is not statutory and instructions given in it
are for the purpose of guidance only. If at any point
contradiction is observed, then IR Telecom Manual, Rly.
Board/RDSO guidelines or Zonal Rly. instructions may be
followed.

References:

 Indian Railways Telecommunication Manual

 Railway Board/ RDSO guidelines

 IRISET Technical Literature

 RailTel Technical Literature

 Information available online

6.2 Precautions to be taken for back filling of trenches

• At least 120mm from the surface of the last cable, cable
should be covered with riddles earth. This portion of the
earth is not loose. This will also prevent entry of rodents
and other insects.

• At 500mm depth a PVC warning tape shall be provided
continuously running in the trench.

• For the remaining portion of the trench, the released earth
may be used. However, after filling up the trench, the
earth shall be consolidated by ramming.

• Re-filling of trench and ramming shall be supervised by a
responsible Supervisor and also at officer’s level for the
specified percentage of the section.

• It shall be ensured that before the start of monsoon
session, all open trenches are properly back filled to avoid
water logging of the trench.

6.1 Cable markers

The cable markers are normally be provided at the distance of
every 50 meters on the cable route and also at places or
corner wherever the route of the cable changes. Joint
indicators are provided at all types of cable joints.

Any Suggestions about the pamphlet are welcome and may
be sent on E-mail: dirsntcamtech@gmail.com or at Mob. No.:
9752447080. 12
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