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	3. Foreword
P.Way Supervisor is  the important person to ensure the safety in train
operation since he daily carries out track work directly in his supervision. The
objective of this lesson plan is to cover many aspects, which are essential to
educate the P.Way Supervisor. This book contains detailed information
regarding track protection rules, maintenance of SWR/LWR/CWR track, Point
and crossing, Level crossing, Bridges, Curves etc.
Civil Engineering branch of Training Techniques & Instructional Design
has made excellent effort to bring out the lesson plan for training of P.Way
Supervisor based on the modules issued by Railway Board.
I am sure that this lesson plan will certainly prove to be extremely useful
to the Instructor in Training Centres to train the P.Way Supervisors.
CAMTECH/Gwalior C.B.Middha
Date : 22.03 .2004 Executive Director
 


	4. Preface
The railway track  is the important and vital part of the Indian Railway.
P.Way Supervisor is the most important person amongst the permanent way
staff. The P.Way Supervisor is the person who carried out/supervised track
work daily and directly involves in the maintenance of track. He plays a vital
role of safety of track. The P.Way Supervisor needs to be educated thoroughly
in his job. To have uniform syllabus all over Indian Railway, this lesson plan
has been prepared based on the modules, published by Railway Board. This
handbook on lesson plan will be of immense use to the Instructors of all training
schools for giving training to the P.Way Supervisors.
This lesson plan does not supersede any existing instruction from Railway
Board, IRPWM, RDSO on the subject.
I am grateful for the guidance given to me by Shri Manoj Agarwal,
Director/Civil/CAMTECH. Shri Neeraj Shrivastava, STA/Civil/CAMTECH,
who went through the complete text, collected information, data etc. and done
editing work. Nice data entry has done by Shri Ramesh Bhojwani, Console
Operator, IRCAMTECH.
We welcome any suggestion for addition and improvements from our
readers.
CAMTECH/Gwalior R.L.Jatav
Date : 22.03 .2004 AEN/TTID
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1
1.0 - TRACK COMPONENTS
Various component of track are :
a) Formation
b) Ballast
c) Sleeper
d) Rail
e) Rail joints
f) Fastening and fittings
(i) Rail to rail fastening
(ii) Rail to sleeper fastening
A - Formation
1.0 Formation
The prepared flat earth surface, which is ready to receive ballast of the track, is called the
formation or sub-grade. It is important constituent of the track as it supports the entire track
structure. The function of formation are :
 To provide a smooth and uniform bed on which the track can be laid.
 To bear the load transmitted to it from the moving loads through the section of ballast.
 To facilitate drainage.
 To provide stability to the track.
2.0 Classification of formation: Formation are of two types:
(i) Embankment: It is the formation prepared by doing additional earth work over
the existing ground level, when the required formation level is higher than the
ground level.
(ii) Cutting: It is the formation prepared by excavating the existing ground level,
when the required formation level is lower than the ground level.
3.0 Blanket:
Blanket is an intervening layer of specified coarse granular material of designed thickness
provided in the body of the bank just underneath the ballast cushion. The function of blanket
are:
 To minimise the puncturing of the stone ballast into the formation soil.
 To reduce the ingress of rain water in the formation soil.
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2
4.0 Formation profile : It comprises of
o Cross slope on formation top: A slope of 1 in 40 is provided from the centre
towards the edge on the formation top.
o Side slope of formation: The side slope is the inclined surface of an embankment or
cutting. The side slope of both embankment and cutting depends upon the shearing
strength of the soil and its angle of repose. The normal side slope for embankment is 2
: 1 (horizontal : vertical) and for cuttings 1 : 1 or ½ : 1 or even steeper, particularly
when rock is available.
o Top formation width : It should be adequate enough to accommodate track laid with
concrete sleepers and standard ballast section and have minimum 900 mm cess width
on either side. Minimum /recommended formation widths for banks/ cuttings for
concrete sleeper track is as under :
Minimum formation widths
In banks(B) In cuttings(B1)
Gauge
Single line Double line Single line Double line
B.G. 1676 6.85 m 12.155 m 6.25 m 11.555 m
M.G. 1000 5.85 m 9.81 m 5.25 m 9.21 m
5.0 Standard formation profile:
Formation of all new construction and during relaying on open line with concrete sleepers
shall be as given in figure:
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CUTTING SINGLE LINE
Note :
 All dimensions shown in the diagram are in millimetres.
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 On B.G. and M.G. double lines, the minimum formation width is based on track centres
of (S) 5.30 m and 4.96 m respectively.
 These dimensions are based on a ballast cushion of 30 cm. and side slope of ballast 1:1.
 On curve additional formation width shall be provided to cater extra ballast cushion,
increase in track centre distance and extra clearance required due to super elevation on
double line.
6.0 Drainage arrangement
(i) For embankment : Normally, on embankment cross slope provided at the top of
the formation is adequate to drain out surface water. Therefore there is no need of
side drains in case of embankment. However where the height of bank is such
that blanket layer goes below normal ground level than side drains are provided.
(ii) For cutting : In case of cuttings properly designed side drains of required water
carrying capacity are to be provided. If the height of cutting is less (say, up to 4
m) normally side drains on both sides of the track are provided. In case of deep
cuttings, catch water drains of adequate water carrying capacity are also required
alongwith side drains.
***
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B - Ballast
1.0 Functions of Ballast:
 To transfer and distribute the load from sleepers to a larger area of formation.
 To provide elasticity and resilience to track for getting proper riding comfort.
 To provide necessary resistance to track for longitudinal and lateral stability.
 To provide effective drainage to track.
 To provide effective means for maintaining evenness and alignment of the track.
2.0 Requirements of good ballast:
 It should be tough and wear resistant.
 It should be hard, and shall not get crushed under the moving loads.
 It should be generally angular having sharp edges.
 It should be non-porous and non-absorbent of water.
 It should resist attrition.
 It should be durable and should not get pulverised under the weather condition.
 It should provide good drainage of water.
 It should be cheap and economical in price.
3.0 Ballast profile : It comprises of :
i. Ballast Cushion: The depth of ballast below the bottom of sleeper underneath rail
seat is called ballast cushion.
ii. Shoulder Ballast: Ballast provided beyond the sleeper edge is called shoulder
ballast. The distance by which the ballast top line projects beyond the edge of the
sleeper is called shoulder width of ballast.
iii. Crib Ballast: Ballast provided between the sleeper, i. e. in the sleeper cribs, is
called crib ballast.
iv. Side Slope: The slope at which the ballast top line at the shoulders meets the
formation line is termed as side slope of the ballast It is usually kept as 1 in 1 or
1.5 in 1.
4.0 Type of Ballast :
Stone ballast should be used on all running lines including points and crossings. Other types
of inferior ballast such as moorum, sand, shingle etc. may be used on sidings, yards, non-
running lines and for providing sub-ballast layer.
5.0 Size of ballast and gradation:
Stone ballast should satisfy the following size and gradation:
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a) Retained on 65mm Sq. mesh sieve 5%Maximum.
b) Retained on 40mm sq. mesh sieve 40%-60%
Not less than 98% for machine crushed
c) Retained on 20mm sq. mesh sieve
Not less than 95% for hand broken.
6.0 Minimum depths of ballast cushion:
The recommended minimum depth of the ballast below the bottom of the sleepers at the rail
seat should be as under :
Groups Recommended depth
B.G. Group ‘A’
B.G. Group ‘B’ and ‘C’
B.G. Group ‘D’
B.G. Group ‘E’
M.G. ‘Q’ routes
300 mm
250 mm
200 mm
150 mm
250 mm (300 mm when speed is 100 km/h)
‘R1’ routes
‘R2’ & ‘R3’ routes
‘S’ routes
Narrow gauge
250 mm
200 mm
150 mm
150 mm
Note :
 In the case of SWR, the recommended depth is 200 mm.
 Whenever primary renewal of carried out even on E route minimum depth of ballast
of 200 mm shall be provided.
 Minimum depth of ballast under the rail seat of the sleeper shall be 150 mm except
under PRC sleepers where it shall be 250 mm.
 Wherever 22.1 t axle load rolling stock is nominated to run the minimum depth of
ballast shall be 350 mm.
7.0 Standard ballast profile/section:
The ballast profiles for the various groups of track on B.G. and M.G. are as under :
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(a) Ballast profile for LWR track (Single line BG)
Quantity of ballast
per meter in
Remarks
G
Gauge
Type of
sleeper
A B C* D E* F F1 H
Straight
track
Curved
track
Wooden
"
"
250
300
#
350
"
"
500
"
"
2270
"
"
2420
"
"
6850
"
"
6250
"
"
540
590
640
1.682 m3
1.782 m3
1.982 m3
1.646 m3
1.853 m3
2.060 m3
Steel
trough
250
300
#
350
"
"
500
"
"
2280
"
"
2430
"
"
6850
"
"
6250
"
"
550
600
650
1682 m3
1.782 m3
1.982 m3
1.646 m3
1.854 m3
2.060 m3
PRC
"
"
250
300
#
350
"
"
500
"
"
2360
"
"
2510
"
"
6850
"
"
6250
"
"
630
680
730
1682 m3
1.782 m3
1.982 m3
1.646 m3
1.855 m3
2.060 m3
1676
mm
BG
2 Block
"
"
250
300
#
350
"
"
500
"
"
2360
"
"
2510
"
"
6850
"
"
6250
"
"
630
680
730
1682 m3
1.782 m3
1.982 m3
1.646 m3
1.856 m3
2.060 m3
1. The minimum clean
stone ballast cushion
below the bottom of
sleeper i.e. A-250 mm.
2. For routes where
increase in speeds are to
be more than 130
km.p.h A-300 mm or
200 mm along with 150
mm of sub-ballast.
3. Suitable dwarf walls
shall be provided in
case of cuttings, if
necessary for retaining
ballast.
4. *On outer side of
curves only.
5. Cess may be widened
where required
depending on local
conditions and outside
of curves.
6. All dimensions are in
mm.
7. #200 over 150 Sub-
Ballast.
(b) Ballast profile for LWR track (Single line MG)
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Quantity of ballast
per meter in
Remarks
G
Gauge
Type of
sleeper
A B C* D E* F F1 H
Straight
track
Curved
track
Wooden 250
300
#
350
"
"
500
"
"
1760
"
"
1930
"
"
5850
"
"
5250
"
"
510
560
610
1.179 m3
1.331 m3
1.482 m3
1.284 m3
1.407 m3
1.567 m3
Steel
trough
250
300
#
350
"
"
500
"
"
1790
"
"
1940
"
"
5850
"
"
5250
"
"
520
570
620
1.290 m3
1.443 m3
1.600 m3
1.353 m3
1.514 m3
1.674 m3
CST-9
"
"
250
300
#
350
"
"
500
"
"
1730
"
"
1880
"
"
5850
"
"
5250
"
"
510
560
610
1.235 m3
1.385 m3
1.535 m3
1.295 m3
1.453 m3
1.609 m3
1000
mm
PRC
"
"
250
300
#
350
"
"
500
"
"
1940
"
"
2100
"
"
5850
"
"
5250
"
"
590
640
690
..
..
..
..
..
..
1. The minimum clean
stone ballast cushion
below the bottom of
sleeper i.e. A-250 mm.
2. For routes where
increase in speeds are to
be more than 100
km.p.h A-300 mm or
200 mm along with 150
mm of sub-ballast.
3. Suitable dwarf walls
shall be provided in
case of cuttings, if
necessary for retaining
ballast.
4. “On outer side of
curves only.
5. Cess may be widened
where required
depending on local
conditions and outside
of curves.
6. All dimensions are in
mm.
7. #200 over 150 Sub-
Ballast.
(c) Standard ballast profile for B.G. (Other than LWR/CWR)
RECOMMENDED DEPTHS OF BALLAST AND BALLAST REQUIREMENTS
FISH-PLATED BG TRACK
Quantity of Ballast Required/Metre
Group Recommended
depth of Ballast
Cushion (Y)
On straight and
curves of radius
flatter than 600 M
Curves of radius
sharper than 600 M
A
B & C
D
E
300 mm
250 mm
200 mm
150 mm
1.588 M3
1.375 M3
1.167 M3
0.964 M3
1.643 M3
1.416 M3
1.202 M3
0.996 M3
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Note :
 In case of ordinary fish-plated track: Shoulder ballast to be increased on the outside of
curves to 400 mm in case of curves sharper than 600 M radius.
 In short welded panel Track: Shoulder ballast to be increased to 400 mm on outside of all
curves, flatter than 875 m radius and to 450 mm in case of curves sharper than 875 m
radius.
 Shoulder ballast to be increased to 550 mm on the outside of turn in curves of turn-outs in
passenger yards.
(d) STANDARD BALLAST PROFILE FOR MG (OTHER THAN LWR/CWR)
RECOMMENDED DEPTHS OF BALLAST AND BALLAST REQUIREMENTS
FISH-PLATED MG TRACK
Quantity of Ballast Required/Metre
Routes Recomme
nded
depth of
Ballast
Cushion
On straight and
curves of radius
flatter than 600
M
Curves of
radius sharper
than 600 M
Q routes 100 km.p.h.
Q routes of less than 100 km.p.h.
R-1 Routes
R-2 Routes where LWR is contemplated.
R-2 Routes where LWR is not contemplated.
R-3 Routes
S Routes
300 mm
250 mm
250 mm
250 mm
200 mm
200 mm
150 mm
1.070 M3
0.965 M3
0.965 M3
0.965 M3
0.817 M3
0.817 M3
0.673 M3
1.145 M3
1.033 M3
1.033 M3
1.033 M3
0.905 M3
0.905 M3
0.725 M3
Note :
 In case of ordinary fish-plated track : Shoulder ballast to be increased on the outside of
curves to 400 mm in case of curves sharper than 600 M radius.
 In short welded panel: Shoulder ballast to be increased to 330 mm on outside of all
curves, flatter than 600 M radius, and to 380 mm. In case of curves sharper than 600 M.
radius.
 Shoulder ballast to be increased to 550 mm on the outside of turn in curves of turn-outs
in passenger yards.
***
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C - Sleeper
1.0 Function of sleepers:
Sleepers are transverse ties on which the rails are laid. The main functions of sleepers are :
 Holding rails to correct gauge and alignment.
 Giving a firm and even support to rails.
 Transferring the load evenly from the rails to widen area of the ballast.
 Acting as an elastic medium between the rails and the ballast to absorb the blows and
vibrations of moving loads.
 Providing longitudinal and lateral stability.
 Providing means to rectify the track geometry during its service life.
2.0 Types of Sleepers:
The sleepers are of following types according to the material used in their manufacturing.
 Wooden sleepers
 Metal sleepers
 Concrete sleepers
Sleeper
Wooden sleeper Metal sleeper Concrete sleeper
Treated UN-treated Steel Cast Iron
Sleeper Sleeper
CST- 9 Sleeper
Steel Trough Steel turnout Steel Channel Mono Block R.C.C. Twin
Sleeper Sleeper Sleeper PSC Sleeper Block Sleeper
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2.1 Wooden Sleeper :
Wooden sleeper are made of thoroughly sound and seasoned wood free from knots, cracks,
shakes and other defects. These are flat bottom sleepers. These are used on mainline track,
point and crossing, SEJ and girder bridges. These are classified into two categories :
(i) ‘U’ or Untreated Sleepers: Category ‘U’ (untreated) shall comprise of all
sleepers from natural durable species, viz Sal, Nahor, Kindal, Teak etc. These are
laid with sap wood on top and heart wood on bottom.
(ii) ‘T’ or Treated Sleepers: The rest shall be classified as ‘T’ (treated) category viz
Chir, Deodar, Kail, Hingoni, Hollock etc. These sleepers are laid with heart wood
on top and sap wood on bottom.
(a) Size of sleepers : The size of wooden sleepers should be such that consistent with the
economy, it can give the desired strength to the sleeper as a beam and also provide
adequate bearing area. The size of wooden sleepers for BG, MG and NG are as
follows :
S. No. Gauge Size (mm)
1. BG 2750 X 250 X 130
2. MG 1800 X 200 X 115
3. NG 1500 X 180 X 115
Note:
(a) Minimum size of wooden sleeper for bridge is 2750 X 250 X 150 (in mm).
(b) Recommended size of wooden sleeper for bridge is 2750 X 250 X 175 (in mm).
(c) Size of wooden sleeper for points & crossing is 2750 X 250 X 180 (in mm).
(Length may vary in increasing order upto 4800 mm)
(b) Advantages and Disadvantages of wooden sleeper
Advantages:
 Absorbs shocks and has got good capacity to dampen the vibrations thereby retains
packing well.
 Easy handling without damage.
 Suitable for track circuited sections.
 Suitable for areas having yielding formations.
 Alignment can be easily corrected.
 Can be used with or without stone ballast.
 Can be used on bridges and ash pits also.
 Can be used for gaunteletted track.
Disadvantages:
 Lesser life due to wear, decays and attack by vermin.
 Liable to mechanical wear with beater packing.
 Difficult to maintain gauge.
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 Susceptible to fire hazards.
 Scrap value is negligible.
(c) Stacking of Wooden Sleepers:
 ‘U’ category sleepers should be stacked in lots of 100s and covered with at least
150mm. thickness of earth as a protective measure. The ground should be dressed to a
flat slope and cleared of grass and undergrowth.
 Treated wooden sleepers, released second hand and scrap wooden sleepers awaiting
disposal should be stacked in horizontal layers without any gap, each stack being
covered with 150mm. layer of earth.
 A fire zone of about 10m. in width should be left around each group of 25 stacks and
kept clear of grass and other combustible materials.
(d) Preparation of Sleepers:
(i) End Binding -
To protect the inner untreated portion of sleepers from being exposed to attack by
insects/fungi due to shatter and splitting of sleepers in track, end binding of all new/
reconditioned sleepers is done. This should be done for ‘T’ category sleepers in the
treatment plants, before treatment and for ‘U’ category sleepers, in the Divisional Track
reconditioning depots. For effective end binding both ends of the sleepers shall be held in
a press so as to close all the cracks and splits near the ends and end binding should be
done using wire, hoop iron or clips.
(ii) Adzing of Sleepers:
 When wooden sleepers are used without bearing plates, the rail seats should be adzed
to a slope of 1 to 20, planed for the section of the rail with the correct template. It is
desirable to accommodate the rail foot in a recess 3 to 5mm. deep in the adzed portion
of the sleeper to restrict the lateral forces being transmitted to the spike and to protect
the sleeper from getting spike killed. The operation of adzing and recess cutting
should be carried out preferably in the track conditioning depot, where the adzed rail
seat may be treated with coal tar/creosote.
 For treated sleepers adzing and recess cutting should be done before treatment.
 Sleepers should not be adzed in case of points and crossings.
 When bearing plate or chairs are used it should be ensured that the seat is adzed or
planed to ensure even bearing and that the two bearing areas are truly in the same
horizontal plane.
(iii) Auguring of Sleepers:
 Spike holes should be bored right through the sleeper vertically where bearing plates
are used and at right angles to the rail seat where the rail rests directly on the sleeper.
The size of augur for boring should be as follows:-
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Diameter of Augur in mm.
Name of some
common species
For 20mm dia.
plate screws Drg.
No. RDSO /T.
10677 to 10679
For 22mm. dia.
rail/ screws Drg.
No. RDSO/T. 10673
to 10676
Treated Sleepers
(C.S.I. values upto
925).
Chir, Fir, Deodar,
Hollock, Hingori.
16 18
Un-treated Sleepers
(C.S.I. values above
925)
Sayal, Nahor, Sal,
Jutili, Kindal, Poon,
Gurjan, Hollong,
Kokko
18 20
 During the process of boring, the tips of augurs should frequently be dipped in oil to
facilitate work. When sleepers are being bored outside the track, correct templates
should be used. When being bored or rebored while in the track, the auguring should
be done correctly with the gauge held in position. The holes after being bored should
be given a coating of coal tar or creosote.
 For ‘T’ category sleepers boring should be done before treatment.
(iv) Dating: When wooden sleepers are laid, the year of laying should be cut or branded
on each sleeper at the centre or one end, omitting the first two digits of the century.
Thus ‘83’ will indicate that the sleeper was laid in the year ‘1983’. All dates shall be
in one direction, which in the case of double line shall be the direction of traffic and in
the case of single line, in the direction of increasing kilo-meterage.
In the case of ‘U’ category of sleepers the dating will be done at the time of laying
and in the case of ‘T’ category sleepers, the dating will be done in the treatment plant
before treatment.
(e) Use of Bearing Plates :
 Bearing plates should be provided invariably on ‘T’ category sleepers.
 They should be compulsorily used in the following locations:-
 All sleepers on girder bridges.
 All sleepers of turn outs.
 All timbers of ash pits and examination pits.
 All joint sleepers.
 On sharp curves of radius less than 600m. on B.G. and M.G.
 Bearing plates should receive two coats of black oil prior to their being fixed to the
sleepers.
(f) Norms for Screws/Spikes at Rail Seat:
 The number of spikes/screws per seat should be as given below:-
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All joint sleepers, bridge timbers, turn out sleepers
and ash pit timbers
4 Four
Intermediate sleepers on curves on other than branch
lines
3 Three (2 Two outside and 1 One
inside)
Intermediate sleepers on curves on branch lines and
on straight
2 Two (1 One inside and 1 One
outside).
 Where A.C. bearing plates are used on intermediate sleepers for arresting creep the
number of screws/spikes per plate should be four for B.G. and three for M.G.
 When two screws/spikes are used, the outer ones should be in line on one side and the
inner ones on the other side of the centre line of the sleeper.
 Screws/Dog spikes should be dipped in coal tar before use. If it is necessary to draw and
re-drive spikes or to drive spikes in holes other than those freshly bored, such spike holes
should first be carefully plugged with tightly fitting tarred wooden plugs and re-bored
before spikes are driven.
 Additional screws/spikes may be provided at the discretion of Chief Engineer wherever
necessary.
 Plate/Rail screws should always be screwed by box spanners and not driven by
hammers.
(g) Reconditioning of Wooden Sleepers:
 Reconditioning of all released wooden sleepers before their reuse should be carried
out in a centralised depot. To arrest deterioration in track, systematic practice of ‘in-
situ’ reconditioning of the spike killed sleepers, otherwise in good condition, should
be restored to.
 Procedure for Plugging Spike killed Sleepers ‘in-situ’ - Sleepers without bearing plate
can be reconditioned without removing the sleepers from track. The sequence of
operations should be as under:-
 The fastening viz. spikes, screws etc. are removed and the sleeper shall be cleaned of
all dust.
 The existing holes should be re-bored so as to ensure that the existing holes are
adequately scrapped all round.
 The re-bored and cleaned spike holes shall be plugged using tapered octagonal plugs
of size of slightly bigger than the holes. These plugs are made from scrap hard wood
sleepers in a centralised depot.
 Before driving the plugs, the plugs are dipped in a mixture of creosote and coal tar.
The plug should be driven right upto the bottom of the holes.
 After plugging, a new hole would be bored at some distance in line with the old holes,
parallel to the centre line of the track. Then sleeper fastenings are re-inserted in new
holes.
 Procedure for reconditioning of released wooden sleepers in Permanent Way Depots -
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In the case of sleepers with bearing plates, repairs to spike killed holes which would
involve removal of the sleepers from the track for the purpose of plugging the existing
holes, re-adzing of the rail seat and boring holes in new position are best carried out in
a centralized depot. When reconditioning of sleepers is done in a depot, the following
works are also carried out:-
 End binding;
 Re-adzing of rail seat;
 Spraying with coal tar or creosote.
2.2 Steel Sleepers:
Steel sleepers used in track are of three types,
 Steel trough sleepers
 Steel turnout sleepers
 Steel channel sleepers
(i) Steel trough sleepers
These are made of rolled trough section and hot pressed to obtain desired shape and cant of 1
in 20 at the rail seat. In these sleepers either holes are drilled and punched in the plate to
accommodate loose jaws/modified loose jaws with two keys/pandrol clips for holding the rail
or pressed up lugs are provided for fixing the rail with use of two way keys. Lugs are easily
liable to crack, damage or deformation during service.
(ii) Steel turnout sleepers
Steel turnout sleepers are made from special rolled section of steel, on which no pressing is
done except for splaying out the ends. Loose jaws and keys are used for steel turnout sleepers
for holding the rails. These are used in points and crossings.
(iii) Steel Channel sleepers:
These sleepers consist of two rolled steel channel connected with back to back by necessary
fittings with a gap between them. These sleepers are used on girder bridges.
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(a) Advantages and disadvantages of steel trough sleepers
Advantages:
 Longer life
 Easy to maintain gauge and lesser maintenance problems.
 Better lateral rigidity.
 Lesser damage during handling and transport.
 Manufacturing process is simple
 Very good scrap value
 Free from decay and attack by vermin.
 Not susceptible to fire hazards.
Disadvantages:
 Liable for corrosion
 Unsuitable for track circuiting areas.
 Liable to become centre bound because of slopes at two ends.
 Develops cracks at rail seats during service.
(b) Normal defects in the steel sleepers -
 Rusted and corroded metal
 Cracks at the rail seat or near the lugs.
 Elongation of holes.
(c) Precautions during maintenance (trough/turnout sleeper) :
 Corroded or damaged sleepers should not be boxed with ballast until replaced.
 In steel trough sleepers with loose jaws and two way keys, the holes in the sleepers
get elongated due to wear. Half-moon tapered washers should be used, to make up for
the wear in the holes. Indiscriminate driving of keys should be avoided. Standard
keying hammers(1.8kg.) should be used.
(d) Reconditioning of steel sleepers :
Old steel trough sleepers having worn out rail seats can be reconditioned by
strengthening, the rail seats with M. S. pads altering them suitably for use with elastic
rail clip fastening. S.T. sleepers worn at rail seats or with elongated holes can also be
reconditioned by welding a pad plate and drilling new holes.
2.3 Cast Iron sleepers:
These are of following types :
 C.I.Pot Sleepers
 CST-9 Sleepers
 CST-11 Sleepers
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CST-9 (Central Standard trial-9) sleepers is the standard C.I. sleeper mainly used on Indian
Railways.
2.3.1 CST-9 sleepers:
These sleeper is a combination of pot, plate and box type sleeper. It consists of two triangular
inverted pots on either side of rail seat, a central plate with a projected key and a box on top
of the plate. The two C.I. plates are connected by a tie bar with the help of four cotters. The
rails are held to the sleepers by two way keys provided at each rail seat on the gauge face
side. These sleepers are not suitable for corrosion prone areas.
(a) Advantages and Disadvantages of CST-9 Sleepers :
Advantages:
 Lesser corrosion
 Easier to manufacture
 Higher scrap value
Disadvantages:
 Gauge maintenance is difficult as tie bars get bent
 Provides lesser lateral stability
 Unsuitable for track circuited portion
 Not very suitable for mechanised maintenance.
 More susceptible to breakage.
(b) Normal defects in the CST-9 sleepers:
 Cracks at rail seats or fracture.
 Wear of lug and rail seat so that the sleepers no longer grips the rail firmly and the
keys work loose, resulting in creep.
 Tie bars weakened by corrosion, broken or damaged by falling break gears, wagon
parts etc..
 Corrosion of tie bars inside the cast iron plate, resulting its removal and adjustment
difficult.
(c) Precautions during maintenance:
 Imperfect packing is the cause of majority of breakage of cast iron plates or pots. Care
should be taken to see that the plate is packed evenly, so that it may not tilt either
inward or outward. Tilting would disturb the gauge and will not give proper bearing.
Defective plates should not be boxed with ballast unless replaced.
 Cast iron plates tend to corrode in channels through which the tie bars pass. To
prevent tie bars from being corroded into a solid mass periodically alternate tie bars
should be drawn out of the sleepers , treated with coal tar between the cotter slots and
replaced
 The Divisional Engineer will specify the interval at which the above action is to be
taken. Action once in 5to 7 years should suffice.
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 When owing to wear the keys on CST. 9 sleepers exceed the limit of key driving, the
keys should be used with appropriate size of liners or replaced by oversized keys.
 When driving keys no hammer which is heavier than the standard keying hammer (1.8
kg.)should be used. Beaters shouldn’t be used for driving keys.
 While fixing cotters for CST.9 plates, it shall be ensured that the tapered side of the
cotter is in contact with the sloped face of the CST.9 plate and the cotters are split
sufficiently so that they remain tight.
 When there is wear on the rail seat, pad plates (saddle plates) of suitable thickness
should be tried for arresting the creep.
2.4 Concrete Sleepers:
Concrete sleepers are of two types :
(a) RCC Twin Block sleepers: These sleepers consist of two reinforced cement concrete
blocks joined by an angular tie bar. The rail is fixed to the sleeper block either by clip
and bolt arrangement or by polythene dowels and rail screws or by elastic fastenings.
These sleepers become weaker at the tie angle.
(b) Mono Block PSC Sleeper: Pre-stressed concrete sleepers are of trapezoidal shape.
They are heavy with flat bottom. They are used in plain track as well as at point and
crossings. These sleepers are manufactured in different sizes for different rail sections
viz. PCS-12 for 52kg rail and PCS-14 for 60kg rail section. The length of these
sleepers varies for turnout sleepers.
At present, only mono-block PSC sleepers are used on Indian Railways.
Advantages and disadvantages of Mono-block PSC sleepers :
Advantages:
 Concrete sleepers, being heavy, lend strength and stability to track and are specially
suited to L.W.R. due to the great resistance they offer to the buckling of track.
 Concrete sleepers with elastic fastening provide a track which can maintain better
gauge, cross-level and alignment. It retains packing also very well.
 The concrete sleepers, because of their flat bottom, are best suited for modern
methods of track maintenance i.e. mechanised maintenance.
 Concrete sleepers can be used in track circuited areas, being poor conductor of
electricity.
 They are neither in flammable nor subjected to damage by pests or corrosion in
normal circumstances.
 The life of concrete sleeper is very long, probably 40 to 50 years. Rails and sleeper
renewals as such can be matched, which is a very big economic advantage.
 The concrete sleepers can generally be mass produced from local resources.
Disadvantages:
 Handling and laying of concrete sleepers is difficult due to their being heavy.
Mechanical methods have to be normally adopted for handling which involve
considerable initial expenditure.
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 The damage to concrete sleepers is very heavy at the time of derailment.
 There is very little scrap value for the concrete sleeper.
 The sleepers are not suitable for beater packing.
3.0 Sleeper Density:
The sleeper density is the number of sleepers used per rail length and is described as M+1,
M+2 etc., where M is the length of Standard Single rail in metres. In the case of LWR and
CWR this is expressed as the number of sleepers per km. of track. The sleeper density is
fixed duly taking into consideration the maximum permissible speed and the traffic density of
the section.
4.0 Minimum Sleeper Density:
(a) Broad Gauge : The minimum sleeper density for all future track renewals (complete
track renewals and through sleeper renewals) is recommended as given below:-
Routes
Traffic density in GMT A B C D Spl. D E Spl. E
Number of sleepers per km.
More than 20 1660 1660 1660 1660 1660 1660 1660
10 – 20 1660 1660 1660 1660 1540 1660 1540
Under 10 1660 1540 1540 1540 1540 1540 1540
Loop lines 1340 1340 1340 1340 1340 1340 1340
Private sidings 1340 1340 1340 1340 1340 1340 1340
Note :
 For routes identified for running 22.1 t axle load wagons, sleeper density of 1660
Nos./km should be maintained.
 For LWR/CWR minimum sleeper density shall be 1540 sleeper/km.
 In case of SWR, the minimum sleeper density in the case of B.G. and M.G. is fixed as
M+4.
(b) Metre Gauge: In the case of M.G. Track renewals, the following sleepers densities
are recommended for the various M.G. routes:-
Route Q R1 R2 R3 S
Sleeper density M+7 M+7 M+7 M+4 M+3
5.0 Sleeper Spacing:
 The sleeper spacing on straight and curves shall be in accordance with approved
plans. Closer spacing should be provided at the joint sleepers of fish-plated joints and
between the joint sleeper and shoulder sleeper.
 The following standard spacing should be adopted on fish plated track:-
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Centre to centre spacing (maximum)
Wooden Sleepers Metal Sleepers
Sr.
No.
Spacing
BG MG BG MG
1 Between joint sleepers 30 CM 25 CM 38 CM 33 CM
2 Between joint sleepers and
first shoulder sleeper
61 CM 58 CM 61 CM 58 CM
3 Between first shoulder sleeper
and second shoulder sleeper
Spacing to be of a value between 2 and 4
4 Between intermediate sleepers To be equal and in whole number of cm.
 In the case of LWR on B.G. and M.G. the sleeper spacing shall be 65cm.
 Where concrete sleepers are required to be laid in unavoidable circumstances as SWR
the sleeper spacing should be the same as for wooden sleepers. The joint and first
shoulder sleepers in such cases should be wooden.
 In B.G. where SWR is expected to be converted into LWR within a year or two, 62
Nos. of sleepers shall be used per panel of 3x13m. length
 Where SWR is to be converted into LWR soon after its being laid, sleeper spacing as
prescribed for LWR track should be adopted.
 The sleeper spacing under welded joints of all types with or without holes in rails
shall be the same as the intermediate sleeper spacing.
***
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D- Rails
1.0 Rails :
Rails are like steel beam which are laid over the sleepers and which directly support the
wheels and distribute the load to the formation through sleepers and ballast.
1.1 Different type of rail –
 Double headed rail
 Bull headed rail
 Flat footed rail
Double headed Bull headed Flat footed
Flat-footed rails are used in Indian Railways.
1.2 Standard rail section :
The standard section of rail means weight of rail in pounds/ per yard or kilograms /meter. The
standard sections are :
 60 Pounds per yard used in meter gauge and standard length is 12 m.
 75 Pounds per yard used in meter gauge and standard length is 12 m.
 90 Pounds per yard used in meter gauge and standard length is 12 m.
 90 Pounds per yard used in broad gauge and standard length is 13 m.
 52 kg per meter used in broad gauge and standard length is 13 m.
 60 kg per meter used in broad gauge and standard length is 13 m.
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60 Kgs. rail section 52 Kgs. rail section
Rail
section
Wt./Mtr.
(Kg.)
Height
(mm)
(A)
Flange
width
(mm)
(B)
Head
width
(mm)
(C)
Web
thickness
(mm)
(D)
Head
depth
(mm)
(E)
Flange
thickness
(mm)
(F)
90 R 44.61 142.9 136.5 66.7 13.9 43.7 20.6
52 KG. 51.89 156 136 67 15.5 51 29
60 KG. 60.34 172 150 74.3 16.5 51 31.5
1.3 Grade/quality of rail – There are two grade of rail :
(i) 710 grade commonly known as 72 UTS
(ii) 880 grade commonly known as 90 UTS.
1.4 Identification of different qualities of Rails in the Field ( Class I Rails):
i. First Quality Rails (T/12) : Indian Railway Specification IRS. T. 12/96 gives the
detailed specification of flat bottom rails 60 Kg, 52 Kg of grade 880 MFa, 1000 MFa
and 1080 MFa. 52 kg/m and 60 kg/m rails shall be classified as Class A and Class B
rails based on tolerance in end straightness.
ii. Second Quality Rails : These are rails with relaxation in sectional tolerance as
provided in amendments to I.R.S. T-12/96 but otherwise confirming to T-12/96 in all
other respects. The identification of such rails will be one hole of 6 mm dia,
chamfered at both ends, drilled at the centre length of the rail and at the middle of the
web. These rails should be used only on loop lines/sidings with speed restriction of 50
km/h. These rails shall be painted with orange colour on both sides of the web for a
distance of one meter from each end for easy identification.
iii. Third Quality Rails : In addition to above two qualities, third quality rails supplied
by steel plants are arising, particularly during the inspection of rails while producing
first quality rails as per IRS-T-12 specification. There is no deviation in chemical
composition or mechanical property in ‘industrial use’ rails from that of IRS-T-12.
The deviations exit only in tolerance in surface defects, dimensions and straightness.
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These can be used in industrial sidings where speeds are limited to 30 km/h in B.G.
and 25 km/h in M.G.
The identification of such rails will be one hole of 12 mm dia., chamfered at both
ends, drilled at the centre length of the rail and at the middle of the web. A marking
“I.U.” in 18 mm size shall be stamped on both end faces of rail. The third quality rail
shall be painted with white paint on end face of flange and on both sides of flange for
a distance of 500 mm, from each end for identification.
The rails shall have rolled on it, the rail section, the grade of steel, identification
marks of manufacturer, month and last two digits of the year of manufacture, process
of steel making and the direction of rolling of rail.
1.5 Branding/identification mark of rails – Rails are marked at least in three places in
one full length of rail with the following notations –
IRS - 52 KG - 710 - SAIL- II/2001  OB
(i) IRS denotes Indian Railway Standard.
(ii) 52 KG denotes weight of rail.
(iii) 710 denote grade of rail.
(iv) SAIL denotes Steel Authority of India Limited.
(v) II/2001 denotes Month and Year.
(vi)  Denotes rolling direction.
(vii) OB (Open Hearth) denotes manufacturing process of rail.
1.6 Recommended Rail sections :
i. Broad Gauge – The following minimum rail sections are recommended for various
routes as follows :
Routes
Traffic density
in G.M.T.
A B C D Spl. D E Spl. E
Rail Section
More than 20 60 kg. 60 kg. 60 kg. 60 kg. 60 kg. 60 kg. 60 kg.
10-20 60 kg. 60 kg. 60 kg. 60 kg. 52/90 60 kg. 52/90
5 – 10 60 kg. 52/90 52/90 52/90 52/90 52/90 52/90
Under 5 52/90 52/90 52/90 52/90 or
60 KG.
(SH)
52/90
or 60
KG.
(SH)
52/90
or 60
KG.
(SH)
52/90 or
60 KG.
(SH)
Loop line 52 Kg. IRS T-12 second quality rails or 52 kg. (SH)
For sidings with operating speed
more than 80 km/h up to 100
km/h.
Track structure specified for D route.
Pvt. siding
For sidings with operating speed
more than 50 km/h up to 80 km/h.
Track structure specified for E route.
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Where BOX’N or 22.1 tonne axle
wagon ply or operating speeds on
sidings exceed 30 km/h and upto
50 km/h.
52 Kg. IRS T –12 second quality rails
or 52 kg. (SH)
For other sidings with operating
speed upto 80 km/h.
52 Kg. IRS T –12 third quality rails
also called ‘Industrial use rails’ or 52
kg. (SH)
Note : 52/90 represents 52 kg/90 UTS rail section.
 Existing 90 R rails may be allowed to remain for speeds not exceeding 110 kmph.
 On routes identified for running of 22.1 t axle load wagons, 60 kg rails on all
routes.
 Head hardened rails should be used on (a) Local lines where dedicated EMU stock
is running (b) Ghat section with gradients steeper than 1 in 150 and / or curves
sharper than 20
(c) Location where rate of wear of rails necessitates rail renewal at
frequency of 10 years or so. (d) Routes where predominantly captive rolling stock
is moving in close circuit movement, particularly with heavy mineral traffic. (e)
Head hardened rails should be laid on continuous & long stretches.
 Second hand 52 kg rails may be used on case to case basis, with the prior approval
of Rly. Board depending upon quality of released rails available.
ii. Metre Gauge : The following rail sections are recommended on M.G.routes :
Route Rail section recommended
‘Q’ and ‘R1’ 90-R new
‘R2’ and ‘R3’ 90-R II hand
75-R new
‘S’ 60-R II hand
iii. Narrow gauge (762 mm) : Suitable new or second hand rails 50 lbs. and above.
2.0 Stacking of Rails : In stacking rails, care shall be taken that :
 The ground is level;
 Free rails are supported at least at four points, evenly in their length.
 Each stack of the rail should be of the same section and class.
3.0 Handling of rails :
 Any carelessness loading, unloading, handling and laying is liable to cause
damage which will not only contribute towards bad running but also result in
irreparable damage to, or incipient failures of rails. During loading and unloading,
ramps of un-serviceable rails should be made and the rails slid over them,
intermediate supports being given to prevent excessive sagging.
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 When conveyed in bolster-wagons, the rails should be loaded to obtain equal over
hang at each end beyond the bolsters and securely chained.
 Carrying rails, on the head or shoulders should be avoided. For handling rails,
slings or tongs should be used. When hauled into position, prior to linking
otherwise, rails should be so spread as to rest evenly along their entire length or on
supports closed placed. Flat-footed rails should lie on the foot. Those that are
found with kinks should be straightened.
 When housing rails into metal sleepers or chairs, the sleepers should be properly
aligned and levelled. Forced insertion of rails with hammer blows should be
avoided.
 During yard surveys, curve adjustments and realigning operations, chisel or punch
marking of rails should be avoided.
3.1 Handling of 90 UTS and head hardened rails
a. Protection of straightness:
 Avoid heavy static loading.
 Avoid sudden impact or dynamic loading.
 Avoid localised point or line contact loading in stacking.
 Avoid excessive end drop and flange overlaps while lifting/moving
 Avoid criss-cross stacking of rails of alternative layers at right angles as far as
possible.
 Keep rails horizontal and straight while lifting/moving.
 Stack rails on firm level base of well drained platform preferably of concrete.
 Stack subsequent layers on uniformly placed spacers in vertical alignment with
base support.
 Keep rail ends in vertical alignment.
 Place rails of shorter length in upper layers.
b. Protection of rail surface:
 Avoid impact abrasion of rails against separators in wagons.
 Avoid round link chain slings for securing the rails. Use conventional slings for
lifting rails made of flat link chains.
 Lifting of rails preferably with magnet lifting device.
c. Prevention of metallurgical damage:
 Avoid heating, flame cutting, on or adjacent to rails.
 Avoid contact with electric arcs and molten metal splashes, i.e. from loose cables
or adjacent welding operations.
 Flame cutting when found essential, after preheating minimum of 10 cm of rail
length on either side of the cut to about 250-350 degree by uniform movement of
heating torch.
d. Protection from contact with injurious substance:
Avoid contract with injurious substances which produce high corrosion on of a steel, i.e.,
acids, alkalis, salt, etc.
e. Slinging arrangement:
 Avoid single point slinging.
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 Use two points slinging for rail length upto 13m and four point slinging for rail length
upto 26m.
4.0 Defects in Rails :
i. Corrosion and rusting:
Corrosion is caused not so much by the dampness as by acid gases dissolved in the
film of moisture which frequently coats the rails. Corrosion is generally noticed on the
web and foot of the rail. Corrosion is generally heavy in the following locations: -
 Platform lines where trains make prolonged halts.
 Sidings where saline or corrosive goods are dealt with.
 Where rails are affected by the dropping of engine ashes such as at ash pits.
 Near water columns due to insufficient drainage.
 Tunnels and damp cuttings.
 Areas near the seacoast.
 Industrial belts.
ii. Wear on Rail Table: Wear in the rails are two types:
 Vertical Wear - Normally this is of a very small order. The amount of wear increases
with heavy traffic density as in suburban section, though not proportionately. The
maximum limits of vertical wear are given below.
Gauge Rail Section Vertical Wear
60 Kg. 13.00 mm.
52 Kg. 8.00 mm.
B. G.
90 R 5.00 mm.
75 R 4.50 mm.
M. G.
60 R 3.00 mm
 Lateral Wear — The outer rail of a curve has to withstand heavy pressure from the
wheels which results in the running edge becoming worn or side-cut. Wear on gauge
face is specially pronounced in case of suburban sections where multiple unit coaches
are provided with laterally unsprung traction motors. Maximum limits of lateral wear
are as under :
Section Gauge Category of track
Lateral
wear
Group ‘A‘ & ‘B‘ Routes 8 mm.
B.G.
Group ‘C‘ & ‘D‘ Routes 10 mm.
Curves
M.G. Group ‘Q‘ & ‘R‘ Routes 9 mm.
Group ‘A‘ & ‘B‘ Routes 6 mm.
B.G.
Group ‘C‘ & ‘D‘ Routes 8 mm.
‘Q‘ Routes 6 mm.
Straight
M.G.
‘R‘ Routes 8 mm.
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iii. Flattening of rail table: This mostly occurs on the inner rail of a curve by high contact
stresses combined with horizontal forces. The vertical pressure may be due to heavy axle
load, large unsprung mass or under equilibrium speed on canted track. The horizontal
forces are associated with slow running on canted track, which condition produces
slipping of wheel sets. Spreading rail table is an indication of overloading on one rail and
such tendency can be reduced by providing appropriate cant.
iv. Hogging of rail end: A hogged rail is one with its end or ends bent in vertical direction.
A hogged rail end in the track is ascertained by unfishing the joints, removing the
fastenings and then measuring the extent of hog at the rail end by placing a 1 meter long
straight edge over the rail table, centrally over the joints.
v. Battering of rail ends: Rail end batter occurs where the joint gaps are excessive. It is
caused by the impact of the wheel at the end of the rail particularly if the fishplate do not
fit snugly. Rail end batter is measured as the difference in heights of the rail at its end and
at a point 30 cm. away from the rail end.
vi. Wheel burns: Wheel slipping occurs usually on adverse gradients or while starting on
rising grades when considerable heat is generated and top of the rail is torn of in patches ,
causing depressions known as wheel burns, from which cracks may develop. This also
occurs when train brakes are applied suddenly and wheels lock and slide . Wheel burns
cause the wheels to hammer the rails and lead to difficulties in keeping the sleepers
packed firmly and fastenings tight. Such rail should be kept under observation and
changed, in case repair by welding is not feasible. The incidents of wheel burns is
predominant where the mode of traction is electric or diesel-electric.
vii. Corrugation: In certain locations rail table develops ridges and hollows called
corrugation and when vehicles pass over these rails a roaring sound ensues. Such rails are
called "roaring rails". In such locations, excessive vibrations are caused, due to which
fastenings and packing tend to get loose, track needing frequent attention at these places.
5.0 Chamfering of bolt holes in rails:
Chamfering of rail holes gives substantial increase in fatigue life of rail at the hole(an
increase of three to four times). Chamfering of bolt holes work hardens the periphery of holes
and thereby delays the formation of star cracks. Each hole drilled in the rail shall be
chamfered as under :
 Bolt holes in new rails received directly from steel plant should be chamfered before rails
are laid in track.
 Chamfering of bolt holes in the welded rail panels should be done before dispatch in the
Flash Butt Welding Plants, if situation so warrants.
 When rails in track are end-cropped, new bolt holes should be chamfered at site.
 Existing bolt holes in fracture prone zones should be chamfered if not elongated.
 In case of elongated holes, such portion of rail should be removed, new holes should be
drilled and chamfered.
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 Old elongated holes should not be chamfered, as the chamfering bit will not be in contact
with the full edge of the elongated bolt holes periphery and there will be uneven
hardening of the metal resulting in stress concentration in weaker zones.
Equipment :
The chamfering kit consists of the following equipment :
Description/Item No. Qty.
High tensile steel (HTS) bolt M-20 1 No.
High tensile steel nut for M-20 bolt 1 No.
Sets of 2 High speed steel (HSS) chamfering bits 1 Set
19 mm square drive sockets size 32 mm 1 No.
Set of 2 packing pieces (Sleeves) 1 Set.
T-400 torque-wrench with built-in ratchet mechanism 1.25 m length 1 No.
Procedure :
 Insert one packing piece on the shank of HTS bolt followed by one side HSS chamfering
bit.
 Now insert the HTS bolt (with one packing piece and one HSS chamfering bit as above)
in the hole.
 On the other face of the rail hole, insert the second half of the HSS chamfering bit over
the bolt shank followed by the second packing piece.
 It shall be ensured that chamfering bit faces the bolt hole on both sides.
 Fix the nut on the HTS bolt thread and tighten initially by hand or with a spanner.
 Pre-set torque wrench to torque value of 52 kg-m equivalent to an axial force of 12.5
tonnes.
 Fix the socket in the square drive of the torque wrench and then fix the socket with torque
wrench on the nut.
 The nut is then tightened with the torque wrench. As soon as the pre-set torque is attained,
the torque wrench will automatically trip indicating complete tightening to pre-set torque
value.
 Unscrew the nut by reversing the torque wrench and remove the HTS bolt.
 The process is then repeated on other rail holes.
 The work is done under the supervision of Mate/Keyman.
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Sketch showing the assembly details of chamfering equipment:
1) High tensile bolt 2) High tensile nut 3) Chamfering bits 4) Packing pieces
5) Socket to fix on high tensile nut 6) Torque wrench
6.0 Anti-corrosive treatment of rails:
Anticorrosive painting of rail should be carried out in locations which are prone to corrosion.
 While carrying out renewals in this area ,anticorrosive treatment should be given
before the rails are laid in the track. The rust is removed and scales are loosened by
wire brushing/scraping. Thereafter rails are painted with One coat of red oxide zinc
chromate primer to IS:2074. Two coats of bituminous emulsion to IRS-P-30-1996 to a
dry film thickness of 350 microns (each coat to a minimum thickness of 175 microns)
 In the case of rails that are already laid in track and subject to corrosion the rail should
be given treatment in the track itself. The rust and scales are first removed by wire
brushes and then painted with One coat of red oxide zinc chromate primer to IS:2074.
Two coats of bituminous emulsion to IRS-P-30-1996 to a dry film thickness of 350
microns (each coat to a minimum thickness of 175 microns)
.
***
6
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E- Rail joints
A rail joint is the weakest link in the track. There is a break in the continuity of the rail in
horizontal as well as in the vertical plane at this location because of the expansion gap and
imperfection in the levels of rail head at joint. Not only there is a discontinuity in the wave
motion of the Rail caused by moving loads, but a severe blow is also experienced at the rail
joint because of the wheels of the moving loads negotiating the expansion gap. This blow
loosens the compaction of ballast under the sleeper bed, making the maintenance of the joints
difficult. The fittings at the joints become loose, causing heavy wear and tear of the of the
track materials.
1.0 Type of Rail Joints
There are five types of rail joints normally used in railway track:
 Fish plated joint
 Insulated joint
 Welded joint
 Combination joint
 Switch expansion joint
1.1 Fish plated joint :
Fish plated rail joint is the rail joint in which the two rail ends are joined together both in
horizontal and vertical plane with fish plates with the help of fish bolts and nuts. These joints
are of two types :
(i) Supported joint: In this joint, the end of the rail are supported directly in a sleeper. It
was earlier considered that by supporting the joint, the wear and tear of the rails will
be less as there will be no cantilever action. In the actual practice however, the rail
ends tends to be high due to support. The running on supported joint as such as is
normally hard. There is also wear and tear of the sleeper supporting the joint and
maintenance of it is quite a problem.
Supported joint
(ii) Suspended joint: In this joint, the ends of the rails are suspended between the two
sleepers and some portion of the rail is cantilever at the joints. Because of the
cantilever action, the packing under the joints sleepers get loose particularly due to
hammering action of the moving trainloads. Suspended joint is the most common type
of joint being adopted on Indian railway.
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Suspended joints
The gap between the rails for fish plated track (13 m rail for BG) shall be as under :
Rail temperature 0-100
C 10-250
C 25-400
C 40-550
C 55-700
C Above
700
C
Recommended
value of gap (mm)
10 8 6 4 2 0
1.2 Insulated Rail Joints:
In track circuited portion of the track, an electrical insulation with the adjoining track is
provided with the help of insulated rail joints. Various types of insulating joints are as under:
(a) Conventional insulated joint:
For such insulated rail joints, standard fish-plates have to be planed on the fishing planes to
accommodate channel type insulation between the rail and the fish-plates. Other insulating
features are an end post between the rail ends and bushes around the fish-bolts. Nylon/fibre
glass is used as an insulating material. The important design feature of these insulation joints
is that there is no allowance for expansion/contraction of rail.
(b) Glued insulated joints:
Glued insulated joints essentially consist of special web fitting fish-plates, glued to the rails
by high strength adhesive. High tensile steel bolts are used to ensure that rail and fish-plates
behave as one monolithic mass under high frequency vibrations. Although glue itself gives
sufficient insulation, separate fibreglass insulating liners are used to give additional safety
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margin. Suitably designed fibreglass end post is used between the rail ends. Fishbolts are
provided with fibreglass insulating sleeves. After the glue is fully set, no relative movement
between the rail and other components is possible and thus for all practical purposes, the joint
behaves like a welded joint. The life of such a joint is equal to that of the rail. Two types of
glued joints meant for different locations are in use :
(i) G3 (L) for use with LWR/CWR track:
One metre long fish-plates with 6 HTS bolts are used on this joint. It has a pull-out strength
of more than 160 tonnes and can safely carry high thermal forces of LWR/CWR through the
joint.
(ii) G3 (S):
This is similar to G3(L) but has a smaller fish-plate with only 4 HTS bolts. It has a pull-out
strength of about 100 tonnes and is best suited for fish-plated and SWR track.
1.3 Welded joint
Welded rail joint is the rail joint in which the two rail ends are joined together by welding.
Welded rail joint are of two types as per method of welding.
 Flash butt rail joint
 Thermit welded rail joint
1.4 Combination Rail Joints:
Combination rail joint is the rail joint in which the rails of two different rail section are joined
together. The combination rail joint are of two types.
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 Combination fish plated joint
 Combination welded joint
i. Combination fish plated joint : In Combination fish plated joint, the two rails of
different section are joined together by combination/junction fish plates.
ii. Combination welded joint : In combination welded joint, the two different rail section
are joined together by thermit welding process. The mould and the portion used for the
Thermit weld are specially designed. Special moulds ensure the continuity of gauge face
and evenness at the rail table.
1.5 Switch Expansion Joint (SEJ) :
It is an expansion joint installed at each end of LWR/CWR to permit expansion/contraction
of the adjoining breathing lengths due to temperature variations.
***
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F. Fitting and fastenings
1.0 Rail to rail fastening
1.1 Fish Plates:
The function of a fish plate is to hold the two rails together both in the horizontal and vertical
planes. The name fish plate is traditionally given to this fitting as its cross section looks like a
fish. The fish plates are designed to have roughly the same strength as the rail section and as
such the sectional area of two fish plates connecting the rail end is kept about the same as that
of the rail section. As fish plates are not as deep as rails, the strength of the pair of fish plates
is less then that of rail section and is about 55%, if only vertical bending is taken into
consideration. The fish plates are so designed that the fishing angles at the top and bottom
surfaces coincide with those of the rail section so as to have a perfect contact with the rail.
Details of fish plate
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The details of standard fish plates for different rail sections are as under :
Rail
section
Drg.
No.
Weight per pair in
Kg.
Total length
of fish plate
mm(inches)
Length from
Centre to
Centre of hole
Dai of
Fish bolt
holes
mm.
52Kg.
90R
90R
75R
60R
50R
090M
071M
059M
060M
061M
1898M
28.71
26.11
19.54
13.58
9.98
8.31
610 (24)
610 (24)
460 (18)
420 (16 ½)
410 (16)
410 (16)
166(6-1/2)
166(6-1/2)
114(4-1/2)
102 (4)
102 (4)
102 (4)
27
27
27
27
24
20
1.2 Combination fish plate:
Combination or junction fish plates are used for connecting the rail lengths of two different
rail sections. The combination fish plates are designed so as to suit the two rail sections at
either end with an adequate thickening up of section in the Centre where the rail section gets
changed. Another designed feature in these junction fish plates is the elimination of
expansion gap in order to give more strength to it. A common top table of the two rail
sections is available with the help of junction fish plate inspite of the varying depths for the
combination fish plates for rail sections 60 Kg/52 Kg, 52 Kgs./90lbs, 90lbs/75lbs, 75lbs/60lbs
etc. A uniform system of marking and exact nomenclature is adopted for each junction fish
plate for proper identification. The fish plate are marked as right in, right out, left in, and left
out depending upon their position with respect to direction from lighter rail to heavier rail (as
marked in figure)
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1.3 Joggled fish-plates:
Joggled fish-plates are specially designed fish plates for use at welded joint. They can also be
made out of old/released standard fish-plates by providing a suitable bulge in the central part
of the plates. This helps in avoiding interference with the weld collars of thermit welds.
Elongated holes are provided in the fish plates to take care of varying degrees of gaps that
may exist at the weld fractures. A full complement of four clamps are provided to have a firm
grip at the rail ends. It is used at :
 New Thermit weld, till they are ultrasonically tested and found good. In case of the
weld is declared defective, the joggled fish-plates are left permanently in the track to
ensure safety in train operation in the event of sudden fracture of the weld, till the
defective weld is replaced by good joint.
 Old welds, when declared defective after ultrasonic testing.
 Weld fractures, where joggled fish-plates are used to hold the rail ends together and
pass the traffic at restricted speed, till proper repair work is carried out.
1.4 Fish bolts and nuts :
Fish bolts are made of medium or high carbon steel. The length of fish bolts depend upon the
type of fish plate used. Nuts are made of sufficient length good grip on the bolt of hexagonal
shape. Main dimensions and fish bolts and nuts are as follows :
S.N. Rail
Section
Part No. Dia.
of
bolt
(mm)
Length
of bolt
(mm)
Threaded
length of
bolt (mm)
Thickness
of bolt
head
(mm)
Width
of
nut/bolt
head
(mm)
Length
of nut
(mm)
1 60 KG RDSO/T-
1899
25 140 65 22 41 33
2 52 KG, 90
R, 75 R
T11501 25 130 65 22 41 33
3 60 R T11502 25 105 51 19 36 29
4 50 R T11503 18 90 44 17 36 24
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1.5 Spring washers:
To ensure that the track fastening do not get the loosen frequently, spring washers are used
under the nut or under the head of plate screws. With their use, the fish bolt nuts do not get
loose under high frequency vibrations. Similarly, plate screws maintain their hold better when
provided with spring washers.
Two type of spring washers are being used on Railway:
Spring Washers
(i) Single coil spring washers:
These are used along with 25mm dia fish bolts on fish plated track. It has been found that
single coil spring washer locks the nuts by biting against it and also offers frictional
resistance thereby preventing it from working loose. These single coils spring washers are to
be used along with nuts on points and crossings and other fish plated track
(ii) Double coil springs washers :
These washers are mainly used with the fittings of PSC turnout.
2.0 Rail to sleeper fastening
2.1 For Wooden Sleepers:
(i) Dog-Spike:
The name “dog spike” is given as head of the dog spike looks like an ear of the dog. Dog
spikes are used for fixing rail to the wooden sleepers. The number of dog spike normally used
is as follows:
Location Number of Dog Spikes
On straight track 2 (one on either side and duly staggered)
On curved track 3 (2 outside and 1 inside)
Joint sleepers, bridges 4 (2 outside and 2 inside)
The dog spike has 16mm (5/8”) square section and its length varies depending on various
uses as given in table.
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Length of dog spike
Sr.
No.
Location for use of dog spike
MM Inches
1. B.G. points & crossings. 160 6 ½
2. B.G. track with canted bearing plates & for M.G.
points and crossings.
135 5 3
/8
3. M.G. track with canted bearing plates and for N.G.
points and crossings.
120 4 ¾
4. M.G. track without bearing plates & N.G. track with
or without bearing plates.
110 4 ½
5. B.G. track without bearing plates. 120 4 ¾
(ii) Round Spikes :
Round spike are used for fixings the rails with wooden sleepers using anti-creep bearing
plates. These are also used for fixed assemblies of switches on wooden sleepers. The round
spike has round section of 18-mm ( ¾") diameter and the length depends upon its actual use.
The round spikes have now become obsolete.
Dog spike, round spike, fang bolt
 


	46. CAMTECH/TTID/2004/C/PWS/1.0
Lesson Plan for  Training of Permanent Way Supervisor March - 2004
39
(iii) Fang Bolts:
Fang bolts are employed for fastening slide chairs to sleepers, under the switches. These are
used in locations where gauge is to be preserved.
(iv) Screw spikes:
On Indian Railways 20 mm & 22 mm dia. Screw spikes are used to obtain a better life from
the wooden sleepers. The 20mm dia. Screw spikes are called ‘plate screws’ and are to be
used in place of round spikes for fixing the anti-creep bearing plates. The 22mm dia. Screw
spikes are called ‘rail screws’ and are to be used for direct fastening of rail with or without
bearing plates. They are used on bridges and platform lines.
Rail Screw Plate screw
(v) Bearing Plates:
Bearing plates are used for fixing the rail with wooden sleeper. The different types of bearing
plates being used on Indian Railways are:
(a) Mild Steel Canted Bearing Plates:
These are used on all joints and on curves to give better bearing area to the rails. These
bearing plates have got a cant of 1 in 20 and a groove in the Centre to prevent rocking.
Bearing plates with only round holes are permitted to be used. The normal size of bearing
plate is 260 mm X 220 mm X 18 mm (10” X 9” X ¾”) for 52 Kg and 90R rails.
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Canted M.S. Bearing plate
(b) Flat M.S. Bearing Plates:
These are used for points and crossings in the lead portion of the turn out. No cant is
provided in these bearing plates. The size of the bearing plate is 260 mm X 220 mm X
18 mm (10" X 9" X3/4") for 52Kg and 90R rails.
Flat M.S. bearing plate
(c) Cast Iron anti Creep Bearing Plates:
These are provided with wooden sleepers at locations where creep is likely to be
developed. These bearing plates have got 1in 20 cant and can be fixed with normal
round spikes. These A.C.B. plate can be “Double key type” or “Single key type”. The
standard size of the A.C.B. plate is 285 mm X 205 mm (11.25" X 8") for B.G.
C.I.Anti creep bearing plate
2.2 For Steel Trough Sleepers:
(i) Loose Jaws:
Loose jaws are used for holding the rail to steel trough sleeper with the help of keys. These
jaws can be easily replaced also whenever necessary. These are manufactured out of spring
steel and 100 of them weigh approximately 28.8kg (63lbs).
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Spring steel loose jaw
(ii) Two Way Keys:
These keys are used universally with trough sleepers, pot-sleepers, CST-9 sleepers. A two
way taper is provided on both sides of the keys and as such the keys can be driven in either
direction. These keys are manufactured from a special rolled section. The length of the keys
is about 190mm (7 ½ ”) B.G. with a taper of 1 in 32. A gauge variation of + 3mm (1
/8”) can
be adjusted by altering the length of drive of these keys.
Two Way keys
(iii) Mota Singh Liner:
The holes in trough sleepers get elongated during service due to wear and tear caused on
account of moving loads. “Mota Singh Liner” is used with loose jaws for overcoming the
problem of these elongated holes.
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Mota Singh Liner
2.3 For C.S.T-9 Sleepers:
(i) Cotters:
Cotters used for fixing tie bars with the C.I. sleepers. Following four different types of
cotters, classified according to their method of splitting, are being used at present on Indian
Railways:
M.S.Cotters
(a) Centre split cotter (b) Side split cotter
(c) Solid and split cotter (d) Bent plate cotter
The overall dimensions, taper etc. of all these cotters are by and large identical and these only
differ in method of splitting. The length of a cotter is 152mm (6”).
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(ii) M.S.Tie Bars:
M.S. Tie bars are used for holding the two plates of CST-9 sleepers together. The normal
length of the bars is 2720mm (8’11”) for B.G. and 1870 mm (6’11
/2”) for M.G. The section of
the B.G. tie bar is 50mm X 13 mm (2” X ½”) and that of M.G. is 45 mm X 10 mm (1 ¾” X
3
/8”).
2.4 For concrete sleeper
(i) Elastic Rail Clip or Pandrol Clip:
The clip is made from silicon Manganese spring steel bar and heat-treated. It exerts a toe load
of 645 to 1300 Kg., to ensure that the no relative movement between rail and sleeper is
possible. To ensure that correct toe load is exerted, the pandrol clip should be driven to such
an extent that the outer leg of the clip flushes with the outer face of the C.I. insert. The clip
fixed on the rail is shown in an isometric view in figure
Pandrol clip fixed to Rail seat Elastic Rail clip MK III
The pandrol clips are of three types:
 Round Toe ERC
 Flat Toe ERC
 ERC J-Clips
 Round toe ERC : It is an earlier version of ERC used on Indian Railways. It is
manufactured from 20.6 mm dia silico manganese rod heat treated to proper
specification. Its weight about one kg. & gives average toe load of 710 kg under 11.4
mm of deflection. This pandrol clip increase the indentation on the liner due to point
load on a lesser area thus reduces the life of liners.
 Flat toe ERC : Round toe ERC has been modified to flat toe ERC so as to distribute
the point load on a wider area. Flat toe ERC reduces the indentation on the liner and
enhance its life. It have higher toe load 800 – 1200 kg by following a different space
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curve. Nowadays, flat toe ERCs are mainly used on Indian Railways. Flat toe pandrol
clips are two types : (a) ERC MK-III and (b) ERC MK-IV.
 ERC J-Clips : These are specially designed ERCs for fastening the rail with the
sleeper at fish plated, glued/insulated joints, where the flange space availability is
limited for fixing ERC on PSC sleeper track.
S.
N.
DRG.NO. TYPE DIA.
(MM)
WEIGHT
(KG.)
TOE-
DEFLECTION
(MM)
TOE
LOAD
(KG.)
1 T-1892 ERC Round Toe 20.64 1.0 11.4 645-800
2 T-3700 ERC Flat Toe 20.64 1.0 11.4 645-800
3 T-3701 ERC MK-III 20.64 0.91 13.5 850-1100
4 T-4054 ERC MK-IV 20.64 0.885 13.5 1100-1300
5 T-4158 ERC J-Type 20.64 1.0 3.5 300
(ii) M.C.I. Inserts:
Malleable Cast Iron (M.C.I.) inserts are fixed directly into the concrete sleepers during
manufactured. The insert are of two types.
 Stem types M.C.I. Insert: For use in normal pretension concrete sleepers. This insert
is required for concrete sleepers being manufactured in all the concrete sleeper factory
in India except that at Allahabad. The weight of stem type insert is about 1.6kg/piece.
 Gate types M.C.I. Insert: For use in post tension concrete sleepers. This insert is
used in post tension type concrete sleeper., which are being manufactured at
Allahabad. The approximate weight of the Gate type M.C.I. insert is 1.7 kg/piece.
(iii) Rubber Pad:
A rubber pad is an integral part of an elastic fastening. It is provided between rails and
sleepers,
 To absorb and dampen the shocks & vibration.
 To resists lateral movement of the rail.
 To prevents abrasion of the bottom surface of the rail, which otherwise comes in
direct contact with the sleepers.
 To provides electrical insulation between rails in the electrified area.
Earlier, on Indian Railways grooved type rubber pad of 4.5 mm thickness, made of special
quality rubber, were used. The grooves provide uniform distribution of the load on the
sleepers and help in limiting lateral expansion of the rubber under dynamic loads.
Nowadays, 6 mm thick rubber pad with horn are used in Railways. 6 mm thick rubber pad
gives better service life.
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6 mm thick grooved rubber pad
(iv) M.S. Liners:
These liners are made of steel and provided between the sleeper inserts and the rail to
distribute the toe load exerted by the pandrol clip over the rail flange.
(v) Glass Filled Nylon Liners:
These liners are made of glass filled nylon (GFN-66) and are used for track-circuited areas
and sections subjected to severe corrosion. These glass filled nylon liners are in single piece,
have longer life and are free from corrosion. To avoid breakage of GFN-66 liners, it is
necessary that while initial laying, proper precautions should be taken to ensure that rail
surfaces are cleared of rust etc. and the liners are made to sit evenly on the 1 in 6 sloping
surface of the rail flange.
Glass filled nylon liner
2.5 Special arrangement for providing elastic fastening on wooden/steel
sleeper
Elastic fastening can be provided on SWR/LWR/CWR track on wooden/steel sleeper by
using the following arrangements :
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(a) Wooden sleepers:
In case of wooden sleepers, a steel or cast iron base plate is provided with the help of dog
spikes or preferably with screw spikes. The base plate has grooves on both sides on which
pandrol clip can be fixed by driving it. A rubber pad is also provided to give necessary
cushioning.
Pandrol clip with wooden sleeper
(b) Steel Sleepers:
On Steel sleeper elastic fastening can be provided by using either of the following two
methods :
(i) With welded pad plates :
In this arrangement, a steel plate is welded on the sleepers having groove on both sides,
where pandrol clip can be provided. However in this arrangement difficulty is experienced
with regard to maintenance of tolerance.
Pandrol clip with steel plate on ST sleeper
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(ii) Modified loose jaws :
Alternatively, a modified loose jaw, can be used with existing holes on steel trough sleepers,
to accommodate the pandrol clips. A rubber pad is also provided for vertical damping of
vibrations and reducing the wear at rail seat.
Pandrol clip with modified loose jaw on S.T.sleeper
2.6 Fastening per sleeper:
The number of various fittings and fastenings per sleeper for deferent type of sleepers for
conventional fastening as well as elastic fastening are given in the table below:
Type of
sleeper
Ordinary fastening per
sleeper
Nos. Elastic fastening per sleeper Nos.
Wooden Bearing plates
Dog spikes
Or screws
Keys for C.I. anti-creep
bearing plate
2
8
8
4
C.I. bearing plates
Plate screws
Pandrol clips
Rubber pads
2
8
4
2
Concrete No ordinary fastenings - Pandrol clips
Nylon Liners
Rubber pads
4
4
2
Steel trough Keys
Loose jaws
4
4
Modified loose jaws
Pandrol clips
Rubber pads
4
4
2
CST/9 Plates
Tie bar
Cotters
Keys
2
1
4
4
Pandrol clips
Rubber pads
4
2
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2.7 Correct method of driving keys for different type of sleepers:.
Method of driving keys for different type of sleepers are given below in table:
Sr.
No.
Type of sleeper and track Direction of driving.
SINGLE LINE
CST –9 sleeper
(Fish plated ,SWR &LWR track)
All the keys in one sleeper should be
driven in the same direction. Keys
should be driven in reverse direction on
alternate sleepers.
Steel trough sleeper (all type of track) The outer keys on a sleeper should be
in one direction and the inner keys in
opposite direction. The pattern of
driving keys in alternate sleepers
should be reversed.
A
Wooden sleeper
(i) ACB. With single key
configuration.
(ii) A.C.B. with double key
configuration
All keys should be driven in the same
direction. Key should be driven in
reverse direction in alternate sleepers.
The outer key on a sleeper should be in
one direction and the inner keys in the
opposite direction. The pattern if
driving keys in alternate sleepers
should be reversed.
B DOUBLE LINE
CST-9 sleeper
(a) Fish plated & SWR track
(b) LWR track in non breathing length
(c) LWR in breathing length
Direction of 75% keys should be in the
direction of traffic and 25% in opposite
direction.
75% keys should be driven in the
direction of traffic and 25% in the
opposite direction.
All keys should be driven in one
direction on one sleeper and in opposite
direction in the next sleeper and then
the scheme followed up in subsequent
sleepers.
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ST sleeper
(a) Fish plated &SWR track
(b) LWR track in non breathing length
(c) LWR track in breathing length
75% sleepers should have all four keys
driven in the direction of traffic and
25% sleepers should have all four
driven keys in reverse direction.
75% sleepers should have all four keys
driven in the direction of the traffic and
25% sleepers should have all four
driven keys in reverse direction of
traffic.
Two inner key should be driven in one
direction and the other keys in the other
direction. Also direction of keys should
be reverse in alternate sleepers, so as to
prevent relative movement between
the rail and sleepers.
2.8 Component of Elastic fastening on PSC sleeper:
Details of various track components of elastic fastening system along with the their drawing
number and number of fittings per assembly are given in table.
Assembly Components/Drg. No. : RDSO
Sr.
No.
Elastic
rail clip
(ERC)
type
Track
ERC
(4 No.)
Rubber pad
(2 No.)
GFN
Liner
(4 No.)
Metal Liners
(4 No.)
1 ERC-Flat
toe
52kg rail, 52 kg.
sleeper
T-3700 T-3400 T-3702 T-3738
52kg rail, 52 kg.
sleeper
T-3701 T-3703 T-3702 T-3738
52kg rail, 60 kg.
sleeper
T-3701 T-3711 T-3707
T-3708
T-3741
T-3742
2 ERC-
Mark III
60 kg rail, 60 kg.
sleeper
T-3701 T-3711 T-3706 T-3740
52kg. rail, 52 kg.
sleeper
T-4054 T-3703 T-3702 T-3738
3 ERC-
Mark IV
60 kg. rail, 60 kg.
Sleeper
T-3722 T-3711 T-3706 T-3740
***
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2.0 - MAINTENANCE OF TRACK
1.0 Maintenance of track
Track structures are of three types i.e.
 Free rail fish plated track
 Short welded rail track (SWR)
 Long/continuous welded rail track (LWR/CWR)
Each type of track structure, requires periodic/need based maintenance inputs as under :
 Through packing
 Over hauling of track
 Picking up slacks
 Lifting and lowering of track
 Deep-screening of ballast
 Maintenance of rail joint
 Lubrication of rail joint
 Maintenance of side drains, catch water drains & waterways
 De-weeding and maintenance of cess, slopes of banks and cuttings
 Recoupment of ballast deficiency
 Other special maintenance activities for SWR/LWR/CWR ]
 Adjustment of creep ]
 Realignment of curve ]
 Maintenance of level crossing ]
 Maintenance of bridges and bridge approaches ]
 Casual renewal of rails and sleepers ]
 Welding of rails ]
1.1 Through Packing:
Through packing consists of the following operations in sequence:
(a) Opening of the road.
(b) Examination of rails, sleepers and fastenings.
(c) Squaring of sleepers.
(d) Slewing of track to correct alignment.
(e) Gauging.
(f) Packing of sleepers.
(g) Re-packing of joint sleepers.
(h) Boxing of ballast section and tidying.
Covered in
subsequent chapters
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(a) Opening of Road :
Ballast should be opened out on either side of the rail seats to the extent shown hereunder
to a depth of 50 mm. below the packing surface without disturbing the cores under the
sleepers.
 Broad Gauge : End of sleepers to 450 mm inside of the rail seat.
 Metre Gauge : End of sleepers to 350 mm, inside of the rail seat.
 Narrow Gauge : (762 mm) : End of sleepers to 250 mm. inside of the rail seat.
In case of cast iron plate or pot sleepers, the opening out should be to the extent of the
plates or pots to enable packing being done conveniently.
The portion of the ballast on the outside of the rail should be drawn outwards, the
portions between the rails being drawn towards the centre by powrah/ shovel, care
however, should be taken to see that the ridge between the rails does not project more
than 50 mm above rail level.
(b) Examination of Rails, Sleepers and Fastenings :
 Rails should be examined, the underside for corrosion, the ends for cracks, the head for
top and side wear, rail joint for wear on the fishing planes, fish bolts for tightness. If rails
on curves wear at an unusually rapid rate, lubrication of the gauge face should be done.
Rust and dust must be removed from the corroded rails by using wire brushes; kinks in
rails should be removed by Jim crowing.
 Sleepers should be inspected for their condition and soundness particularly at the rail
seats. In case of wooden sleepers, plate screws, spikes and fang-bolts should be examined
for their firm grip. Sleepers should be checked for split and decay.
In case of cast iron sleepers, the condition and firmness of cotters and keys should be
examined. Loose keys should be tightened by providing liners or replaced by appropriate
oversized keys. In the case of wear in the rail seat of CST- 9 plates, suitable pad/saddle
plates may be provided. Fastenings and fittings should be examined to ensure that they
are in good order, appropriately tightened so that they firmly hold the rails. Broken ones
should be replaced immediately.
(c) Squaring of sleepers :
 The spacing of sleepers on the sighting rail should first be checked and correctly chalk
marked. Corresponding marks should then be made on the other rail using the square at
every point. The core of sleepers that are out of square should then be ‘picked’ with the
pick ends of beaters, the fastenings loosened and the sleepers levered and squared to
correct position.
 Squaring should be done by planting the crowbars firmly against the sleeper and pushing
it. Under no circumstances should sleepers be hammered. Sleepers that are squared
should be re-gauged immediately, the fastening tightened and repacked.
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(d) Slewing of track to correct alignment :
 Slewing for normal maintenance will be of a small order and should be done after
opening out the road, loosening the cores at ends and drawing out sufficient ballast at the
ends of the sleepers.
 Slewing of track shall be directed by the mate who on straight should sight the rail from a
distance of 30 to 60 metres. On curves, he should sight the outer rail. Slewing is best done
in the morning unless it is cloudy, as later on, sighting conditions become unfavourable.
 When slewing, the crowbars should be planted well into the ballast at an angle not more
than 30 degrees from the vertical; otherwise lifting of the track may result.
(e) Gauging :
 For good riding, the basic requirement is uniform gauge over a continuous stretch of
track and such gauge should be allowed to continue so long as it is within the
permissible limits of tightness or slackness.
 Gauging should only be done after ensuring that sleepers are truly square. Standard
keying hammers shall always be used. Beaters and heavier hammers should not be
used, as this causes overdriving of keys and strained lugs on metal sleepers.
 The track gauge should be adjusted to correct gauge on the rail opposite to the base
rail. The required slackness on sharp curves should be attended by using liners of the
requisite thickness against the lug of the gauge in the case of ordinary track iron
gauge.
 Where due to age and condition of the sleepers, it is not possible to maintain correct
gauge, it is good practice to work within the following tolerances of gauge, provided
generally uniform gauge can be maintained over long lengths.
Broad Gauge :
(a) On straight -6 mm to + 6 mm
(b) On curves with radius 350 m or more -6 mm to +15 mm
(c) On curves with radius less than 350 m upto +20 mm
Metre Gauge :
(a) On straight -3 mm to + 6 mm
(b) On curves with radius
(i ) 290 m or more -3 mm to +15 mm
(ii) Less than 290 m upto +20 mm
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Narrow Gauge :
(a) On straight -3 mm to + 6 mm
(b) On curves with radius 175 m -3 mm to +15 mm
(c) On curves with radius less than 175 m upto +20 mm
(f) Packing of sleepers :
 The aim of packing is to have each sleeper firmly and uniformly packed to ensure that
the rails are at their correct relative levels i.e. level on the straight track and to the
required cant on curves and that no sleeper has any void between it and its bed.
 Before packing is commenced, it is necessary to ensure that the chairs/bearing plates
are firmly fixed to the sleepers and the rails are bearing on the chairs/bearing plates.
In case of rails resting directly on sleepers it should be ensured that there is no gap
between the bottom of the rail and top of the sleeper.
 The base rail shall be sighted by the mate with eye along the lower edge of the head of
rail and any dip or low joint lifted correctly. The adjacent sleepers should then be
packed and the top checked. After two rail lengths have been attended to, the rail on
the other side should be brought to the correct level by checking cross level with the
straight edge and spirit level or gauge-cum level at every rail joint and at every fourth
sleeper. The next two rail lengths should then be taken up and the process continued.
 No joint or dip should be lifted higher than the proper level in the expectation that it
will settle to the correct level. Instead it will settle more under traffic as a result of
being high and cause rough running.
 Having aligned the track and adjusted the ‘top’ the Gangmen should distributed in
batches of two for packing all sleepers in a systematic manner, commencing from one
end. Four men should deal with every sleeper successively, two at each rail seat. The
ballast under the sleeper should be packed by the men standing back-to-back and
working their beaters diagonally under the rail seat at the same time to ensure firm
packing.
 It is important that men should thoroughly ‘break’ the cores with the pick-ends and
then use the blunt-ends (head-ones) as otherwise, uniform packing will not be
achieved and elasticity of the road bed affected. After packing the rail seat the
packing should be continued outwards and inwards to the requisite extent on each side
of the rail seat i.e. end of the sleeper to 450 mm, inside on the BG and end of sleeper
to 350 mm inside on the MG and end of sleepers to 250 mm inside on the NG
(762mm). The beaters should not be lifted above the chest level, the strokes being
kept as nearly horizontal as possible. Care must be taken to avoid forcing under the
sleeper any stones so large as to cause uneven bearing and to avoid striking the edges
of the sleepers and timbers. All men should aim to work the beater from the same
height (chest level) so that the sleepers are uniformly packed. Higher or lower lifting
of the beaters results in uneven compactness.
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 In case of steel trough and wooden sleepers, packing under the rail seat causes the
ballast to work towards the center. Before final dressing is done, it should be ensured
that no sleeper is centre-bound by working the pick-ends over the central range.
Centre bound sleepers cause vehicles to roll from side to side.
 In the case of CST- 9 sleepers it should be ensured that the end pockets or bowls are
filled with ballast and the main packing should be done at corners. The central flat
portion of the plate should not be packed hard but only tamped lightly. On pot
sleepers the ballast should punned through the holes provided at the top of the pot and
rammed in with crow-bars.
 Care must also be taken while packing to ensure that the work does not result in the
sleepers adjoining those being packed, lifted off their bed, thus creating artificial
voids under them.
 The packing on the inside and outside at every rail seat should, before boxing the
track, be checked by the mate by tapping with a wooden mallet or a canne-a boule. A
hollow sound would indicate defective packing which should be attended to again.
 As soon as the packing is completed, slight distortions in alignment and top should be
checked and corrected by the mate, the sleeper disturbed for this purpose being finally
repacked.
(g) Re-packing of joints sleepers :
The joint and ‘shoulder’ sleepers should be repacked, before boxing is done and the
cross-levels at joints checked. The rail joint being the weakest portion, firmness of its
support is essential.
(h) Boxing of Ballast section and Tidying :
After completing the preceding operations in sequence, ballast section should be dressed
to the specified dimensions, a template being used for the purpose. Hemp cords 6 mm dia.
of sufficient length should be used for lining the top and bottom edges of the ballast
section. Where the quantity of ballast is inadequate, full section of ballast should be
provided near the rail seat, the deficiency being reflected along the centre of the track and
not under the rails or in the shoulders.
The cess should then be tidied up. Where earth ridging is existing at the edge of the bank,
this should be removed. Cess should maintained to the correct depth below rail level
according to the ballast section and formation profile.
1.2 Systematic Overhauling :
Overhauling consists of the following operations in sequence :
(a) Shallow screening and making up of ballast.
(b) Through packing
(c) Making up of cess.
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(a) Shallow screening and making up of Ballast.
 In the case of manual maintenance, the crib ballast between sleepers is opened out to a
depth of 50 to 75 mm below the bottom of sleepers, sloping from the centre towards
sleeper end. For machine maintained section, the crib ballast in the shoulders should
be opened out to a depth of 75 to 100 mm below the bottom sleepers, sloping from the
centre towards sleeper end. The ballast in the shoulders opposite to the crib as well as
the sleepers is removed to the full depth. A slope is given at the bottom sloping away
from the sleeper end. The ballast is then screened and put back. Care should be taken
to see that the packing under the sleepers is not disturbed and the muck removed is
not allowed to raise the cess above the correct level.
 Two continuous spaces between sleepers should not be worked at the same time.
 Screening should be progressed in alternate panels of one rail length. In no
circumstances should several rail lengths of track be stripped of ballast.
 Where drains across the track exist, they should be cleaned and filled with boulders or
ballast to prevent packing from working out and forming slacks.
 After screening, full ballast section should be provided, extra ballast being run out
previously for the purpose. Work should be commenced after making sure that the
ballast will not be seriously deficient. Deficiency if any, should be shown in the
central portion of sleeper and this also should be made up soon.
(b) Through packing : Through packing may be done either by conventional beater
packing or by using machines.
(c) Making up of cess : Cess when high should be cut along with overhauling and when
low should be made up. A template should be used for this purpose.
1.3 Picking up Slacks :
Slacks usually occur on stretches of yielding formation on high banks and cutting, on
approaches of bridges, on badly aligned curves, where ballast is poor in quality or quantity or
where drainage is defective. Attention to slacks should be need based, need for the same
being determined by inspection and results of track recording. Picking up slacks shall be done
where the alignment is kinky or top level is uneven and the track has to be restored to normal
condition quickly. The quantum of work turned out by a gang during the day will depend on
the extent of slacks. In all cases sighting is done, the defects assessed and mark made on
sleepers to be dealt with in chalk. The marked sleepers should then be dealt with as in
through packing, care being taken to see that the packing of adjacent sleepers does not get
disturbed. In case a large percentage of sleepers need attention in a rail length, the entire rail
length should be attended.
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When joints are picked up, at least three sleepers on either side of the joints are packed.
Picking up slacks may be done, by conventional method or by off-track tampers. In the case
of a low joint, the fish plates should be slightly loosened and the joint tapped, so that the rail
ends are rendered free and are capable of being lifted. After the joint is thoroughly packed the
fish- plates should be tightened again. To marking of defects shall be as indicated below :
Defects Symbol Place of indication
Cross levels C-2 On the sleeper inside gauge face.
Loose packing H or P On the sleeper outside the gauge face.
Gauge O + On the sleeper inside gauge face.
Unevenness   On the rail web on gauge face side.
Alignment   On the foot of rail inside the gauge face.
1.4 Lifting of Track :
 Lifting of track will become necessary during re-grading and for elimination of minor
sags, which develop through improper maintenance or yielding soil, to keep a good
top.
 Work of lifting of track should be carried out in the presence of Permanent Way
Inspector.
 Correct level pegs should be fixed at suitable intervals, before lifting is commenced.
 Heavy lifting should always be carried out under suitable speed restriction and under
the protection of corresponding engineering signals. Lifting should not exceed 75
mm. at a time so as to allow proper consolidation. The easement gradient for the
passage of trains should not be steeper than 25 mm. in one rail length of 13 metres.
The operation should be repeated until the required level is attained when the track
should be finally ballasted, through packed and boxed, the cess being made up to
proper level.
 Lifting should commence from the down hill end, carried out in the direction of
rising grade in case of single line. It should proceed in the opposite direction to
traffic, in case of double line, care being taken not the exceed the easement grade.
 While lifting track under bridges and overhead structures and in tunnels it should be
ensured that there is no infringement of standard dimensions.
 In case of curves, it is usual to set the inner rail to the correct level and grade and to
raise the outer rail to give the required super-elevation, care being taken to see that the
cant gradient is within the permissible limit.
 




Descargar ahora

Acerca deAtención al clienteCondicionesPrivacidadCopyrightPreferencias de cookiesNo vender ni compartir mis datos personalesEverand
EnglishIdioma actualEnglish
Español
Portugues
Français
Deutsche




© 2024 SlideShare de Scribd 





