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I - INTRODUCTION

Under present technical conditions, cdbling of felecomfnunicu‘rions
and signalling circuits is the most effective means of improvlmg the qua-
lity and reliability of transmissions, Cabling is usually carrl?:d out as a
result of madernisation of tailway installotions - e q. instclldation of guto-
matic block - purticularly the zlectrification of lines,
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When compared with the cost of investinent for the supply of the equip-
ment, the operations connected with the laying of underground cables re.
preseiit o large propoerfion ofthe total expenditure, |t is therefore advisable
to seek the most economic methods and conditions of laying, by resorting
as far as possible to mechonised appliances. It is necessary, however, to
provide sffective protection for the underground cables against risk of da-
mage resulting from the proximity of the railways ; for this purpase, it is
essential for the depths and positioning of the cables 1o take info account
modem methods of track maintenance.

The purpose of this leaflet is to give general information on the lay-
ing conditions and on the precautions to be taken to guarantee the good
condition of the cables in the course of time, and finaily, to bring to noti-
¢e certain methods for increasing the cutput of the laying work by using
various types af mochines.

When loying shunt cables which rerminare in instellotions situated in
the track, it is not necessary, in specific cases, 1o comply with the recom-
mendations in this leaflet,

Il - GENERAL CONDITIONS OF LAYING

2.1, - Position of the cables in relation to the tracks and railwoy. installa-
tions,

Cables are gensrally less prone to risks of mechanical deterioration
when they are laid along boundaries - i.e. vsvally 3 to 10 metres in rela-
tion to the centre of the nearest track,

{n this way they ‘are protected from frock maintenance or slectrifica.
tion work, and are of easy access for repairs,

To fogilitate laying or when the site is loo steep, it may-be advisable
to place the cakles near the tracks, e.9. between the line of pylons sup-
porting catenaries dand the track,

Laying between tracks should only be permitted in station areds. The
laying of cables beneath tracks and in the ballast immediately adjacent to
stretches of rails should be prohibited.,
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Certuin pconomies can be achieved by faying lelecommunications and
signalling coblés: i the same french,

When signalling cables include wires carrying electrical energy, such
cobles may only be laid in the same trench with other signalling cables
provided steps have been taken to prevent direct contact of the two cables
- suitable spacing of the cables, parpen wells, machanical protection -, or
if the tslecommunications cables are of special construction - provided
with o special screen, etz., or still more, if each ¢able has been very clear-
ly marked te indicate its destination - signalling cable, telecomimunica-
tions cable, to aveid any contusion of the cables during maintenance work.
Any such confusion could constifufe a serious danger to maintenance icams,

with this kind of marking, perpen walls sepdrating the two types of
cables may be dispensed with.

Thece recommendations: should be camplied with unless the regula-
tions-in force in each country provide otherwise, :

When considering the path for the laying of cables, it is desirable fo
ahitain the views of the Departments responsible for the maintenance of
the track bed and the permanent way, which will be in o pesition to appre-
ciate certain important factors : slopes 1o be modified, foreseeable exten-
sions, etc,

R. 2.2. - EHfect of the mechanisation of track maintenunce -on the siting

of cobles,

When cables are laid in the inmediote proximity of a railway line or
when they cross if, it is esgential for them to be outside the range of any
machines or appliances likely fo be used for the maintenance of the track,

Railways are recommended to determine the working range of their ma.
chines in relation %o their conditions of laying; and taking info account
the following recommendations .

755.1
IR

o) When the cables are lnid parullel to the track, the horizontal distance
betwean the centre of the trock and ‘the cables should be at lenst 3.00m
it special cases - Norrow sites, steep slopes - this distonce may be
reduced in exceptional coses to 200 m,

b) When the trock hos to be traversed, it is recommended that the cables
should be laid ot o depth of more than 0,80 w in relation to the under
surface of the sleepers, In special cases - rocky tarrain - this depth
may be reduced to 0.60 m, ond even 1o 0.50 m in exceptional circums-

fances,
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Fig. 1 - Gouge of the area without cahles

R 2.3, - Distonce between telecommunications and signalling cables and
anergy squipment.

Genn‘rally speaking, telecommunications and signalling cebles should
be at-a distance from energy lines, lightning conductors, lines of trees or

metallic masses likely to come into accidental contact with installetions
capable of carrying a high veltage.
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in laying cobles, porticulorattention shoyld be paid to the follawing
recommendations:

-5

a) In connection with catenary supports :

[$ the voltage in the cotenary is high (> 2000 V) - it is necessary
to ‘toke into account the gradient of potential round the support - and round
the metal parts connected to jt, such as, for exump[e, conductors cannect-
ed to the rails-in the case of an insulator winding, M if proves impossible
to maintain-a sufficientdistanze betwesn the cable and the support- or the
metal ports connected fo it, it is advisable to provide special protection
over a sofficient length - insulating tube, plastic sheoth - poszessing o
certain quality-of insulation ond dielsciric rigidity. In particuler, it is ne-
cessary to foke into actount this phenomenon when the supports are not
connacted fo the rails.

b) In relation to the high tension pylons:

if there gre no ngtional reguletions in force, it is advisable to take
info gccount the grodient of potential round the pylén in the case of wind:
ing of an insulator;, and to gse over o sufficient fength, as necessdry, spe:
cigl protection possessing o certain quality of insulation and dielectric
rigidity,

¢) In telotion to sub.stations supplying the cotenaries ;

In the vicinity of sub-stations, it is advisable to provide protection
1o ensure o satisfactory quality of insulation and dielectric rigidity, 1t is
essentiol fo take these precautions when the voltage in the catenory ex-

ceeds 2000 V.

d) In relation to energy cables :

For ecaonomic reasans, it is advantogeous, in certain cases, o lay
telecommunications and signalling cables also energy cables, in the same
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tignich 6r conduit, Insofar as it is not prohibited. by notional regulotions,
these cables can be loid together il the féllowing conditicns are met :

- laying in the some trench should not give rise, in ony case, to unaccept-
uble elecwical influencies. in the telecommunicafions and sighalling ce.
bles, or couse danger to staff or instollotions,

- it is advisohle to take the necessary steps to- avoid deterioration of the
telecommunications and signolling cobles in the ¢vent of averheating of
energy cables in conditions of overload or short-circuits,

energy cables should be easily distinguished visuvally from telecommuni-
cations and signalling cables,

When aayane of these conditions is not mer, the energy cables should
be separdated fiom the telecommunications ond signalling cobles by a par-
pen wall, or laid ot @ distonce of ot least 0, 50in from these latter,

e} - In relation to pipes carrying gas or liquids parallel to the cables:

Generally speaking, it is advisable to abserve a minimum distance of
0.50 ' m. However, o greater distance may be required when the tuns are pa-
rallel over gieater lengths.

if the minimum distances stipulated by the regulations ¢annot be com-
plied with, it is advisable to provide mechanical protection of the cables,
e.g. in the form of pipes mode of concrete, cement-asbestos, or ceramics.

2.4, Method and depth of laying of cables

In principle, cables should be laid direct in the ground, The depth of
loying should be o compromise taking into account the factors of the cost
of laying and risk of damage,
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Most Railways consider it narmal to lay cables at a depth of 0.80 m,
while certain Railwoys usually lay them ot a depth of 0.60 m. In except-
ional cases; this depih may be redvced to 0,50 i, provided thot sufficient
profection is given. |t may then become necessary to take into account the
effect of variations in temperature 16 which the ¢cables are subjected.

When crossing tracks, platforms, and roads, use may be made of pipes
of rigid plastic malerial encused ar not in concrete depending on their ma-
terial, ‘multitubular slabs, piastic or timber plates, conduits, etc,

In the case of large enginesring structures which usually carry cable-

ways {(conduits, tubes, stc ], it is necessary however, to toke precautions
against expansion and vibratiens, in particular when cables with o lead
sheathing are invelved.

In tunnels, it is strongly recommended that cables should be laid in
conduits,

2.5 . Mechanical protection of the cobles

When laying fakes place in trenches, no mechanical protection need
be provided. However, it is essential to make the bottom of the trench le-
vel with sand or fine earth, when the terrain is rocky.

Most Railways consider it advisable to place a. coloured indicator
strip above the cable (ot about 3.00 m},

In stafion areéas, when crossing fracks, rouds, eic,, adequate mecha-
nical protection may be provided by multitubular slabs, plastic pipes en.
cased in concrete if necessary, or canduits,

The steel strips of armoured. cables constitute an effective protection
against radents.
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R. In the case of cables with thermoplastic coverings, in order to guvard a-
qainst the destructive action of rodenis, it +s advisoble to avoid the use
of protective mechanical elements leaving gaps hetween the cdble and the
elements surraunding it,

R. 2.6, - Morking of the position of the cobles

In erder to aveid the rizk of damaging the cobles during work effected
on the railway premises, it is advisable to make the poszition of the cables
apparent to staff working on the tracks.

For this purpose, the path of underground cobles can be maorked on the
surface of the ground by meons of marks indicating changes of direction
and specidl points along their poth - junctions and branches, pupinizao-
tion paints,-etc,

[+ is advisable to aveid the use of mutks ond pegs in stations, espe-
cially when. the cobles are laid close to the tracks, in the interests of
safety of staff - danger of tripping,

It 15 desirable for the siting of the cables to be shown accurately on
plans prepared at the time of laying, whick are kept regulorly up to date
and placed permonently at the disposal of the departments responsible for
the squipping and maintenance of the fracks.

When large-scale works ‘are: being effected near cables, it is worth-
while to mark the peth of the cables by means of short temporary pegs
placed at close intervals, In case of doubt, the path ¢an be determined by
means of cable detectors.

Il - LAYING OF CABLES BY MECHANISED METHODS

The use of mechonical methods for digging trenches andlayingcables
constitutes a definite economic factor,




The machines at present vsed ore of two types os follows :

a} - conventional machines effecting scparutely the threc opérations
of opening the freach, luying the coble and clasing the trench,

b} - special machings effecting two or thise of these operations si-
mulfanecusly.

For digging purposes, culters or eéxcavaters with buckefs mounted on
tracks, or light shoveliers, also mounted on tracks or o wheels fitfed
with pneumatic tyres, are used,

The ¢ables are aid from wdgons o lorries carrying cable drums, and
fitted with movable arms enabling the cable to be |oid divect in the bottom
of the trench,

Light bulldozers fill in the irench and level the excess earth.

The machines which: carry our the threg eperalions simultaneously
are a type of plough coupled to powerful tractors, or drawn alang by a sta-
tic winch., When {aying tokes plaze in the imniediate proximity of the out-
side rail, the mdchines can be mounted on the side of o wagon hauled by
locomative, [n this case, it is necessory to toke steps to avoid dny farces
detrimental o the alignment of the track,

Apartfrom mochines vsedfor the laving of cables alongside the tracks,
special machines ore used forpassing beneoth sfructures ; these are drills
of the auger type, which are not very often used however,

tn order to construct underpassages of suitable width, it is necessary
to incregse the cohesion of the earth by the conical action-of the drills,
ot 16 bore them by means of dugers,

Where cables cross tracks, loying may be carried out, independently
of drills, by means of special hipdroulic applionces, which insert or diaw,
beneath the wrack bed, protective fubes thraugh which the cobles can then
be passed.
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Sometimes the use of mechonical opplionces ‘is restrictad or prevent.
ed by the presence of engineering structures, coble crossings, conduits,
the moture of the ground - large siones, rocks, etc., treos, difficulty in
finding sufficient space, or oo great a slops in the terroin, atc, A further
obstacle orises when the applidnces travel on' the track, in that they are
obliged to work during the interval between trains,

When the terfain presents numarcus obsiocles, the use of mechanical
appliances for the loying of cobles in stotions is usually very difficult
ard may aven becoms impossible.

The perceniages of the lengths dealt with by machine vory consider-
ably, depending on the sites. The same applies to the speeds of progress
of the appliances, which con, however, be very fast - 2000 metres parhour
- for mochines of the "plough” type,
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APPLICATION

Afl Railwoys of the Union
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