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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 various aspects, which are essential to 

educate the P.Way Supervisor. This lesson plan contains detailed information 

regarding mechanised maintenance, incidental & special works (i.e. curves, 

points and crossing, level crossing,  bridges, thermit welding), maintenance of 

SWR /LWR/CWR track, accidents and breaches, renewals, establishment. 

 

Civil engineering branch of CAMTECH has made excellent effort to 

bring out the lesson plan for training of P.Way Supervisor – Induction course 

(Phase – II) 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             R.N.Misra   

 Date : 13.02 .2006       Executive Director 

 



      

  

  

 

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, directly involved in the maintenance of track. He plays a vital role for 

maintaining the track for safe movement of trains. 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 lesson 

plan will be of immense use to the Instructors of all training centres for giving 

training to the P.Way Supervisors. 

 

This lesson plan does not supersede any existing instructions from 

Railway Board,  RDSO & Zonal Railways and the provisions of IRPWM, LWR 

manual, Track  machine manual , Track manual, AT Welding manual etc. on the 

subject. This lesson plan is not statutory and contents are for the purpose of 

guidance only. Most of the sketches, data & information mentioned herein are 

available in some form or the other in various manuals, books and other printed 

matter. 

 

I am grateful to 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            Manoj Agarwal 

  Date : 13.02 .2006                      Director / Civil 
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1.0 - MECHANISED MAINTENANCE 
 

 

1.0 Mechanised maintenance 
 

Mechanised track maintenance, particularly with on-track machines, overcomes most of the 

limitations of conventional manual maintenance system. Its particular superiority lies in : 
 

 Its capability to maintain modern LWR track laid with concrete sleepers to close 

tolerances, required for high speed traffic. 

 Its marked reduction on human effort, most of track maintenance operation being 

done automatically. 

 Its high speed of operation, which is particularly beneficial for the restoration of track 

geometry after deep screening or relaying in the shortest possible time. 
 

The following track machines mainly used for mechanised maintenance: 
 

 Track tamping machines 

 Dynamic track stabiliser 

 Ballast handling machines 
 

2.0 Track tamping machines  
 

Track tamping machines are of two types: 
 

 Off-track tamping machines 

 On-track tamping machines 
 

3.0 Off-track tamping machines 
 

These machines are portable type and can be taken off the track in a short time. These 

tampers are like a hand tools driven by compressed air, electricity or petrol engine. Pneumatic 

tools require a compressor to provide the compressed air, and electric tools require a 

generator. Petrol tools are usually self contained with the engine and the tool in one machine. 

These machines generally work in between the train intervals and thus do not require any 

traffic block. They do not lift the track and therefore require the assistance of jacks for lifting 

and levelling. 
 

Off track tampers works in pairs from opposite sides of the sleepers diagonally under the rail 

seat to have maximum consolidation of ballast. The ballast is first loosened around the rail 

seat in the crib portion with the help of beaters for a distance of 450 mm on either side of the 

foot of the rail. The tamper is then inserted about 75 to 100 mm away from the sleeper so that 

enough ballast is available between the sleeper and the tamping tool blade. Tamping is 

achieved by vibratory or percussion action. 
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3.1 Type of off-track tamping machines 
 

These are generally of two types :  
 

 Vibratory type  

 Percussion type  
 

In vibratory type, the tamping is achieved by vibration as well as by self weight of the 

tamper while in percussion type the blows imparted causes tamping of ballast underneath 

sleeper. Such tampers being used in Indian Railways are as under : 

 

 Kango Tampers 
 

It is an electric tool, which causes tamping by impact to the ballast. The stroke combines the 

respective advantages of the impact and vibratory principles, to give a high consolidating 

energy, without raising the impact value high enough to break the ballast. 

 

Kango tamping tools are generally used in sets of four or eight tools driven from generators, 

supplying power to two or four tools. Further, to increase the mobility of Kango equipment, 

single tool generator sets are also used. 

 

 Bosch Tampers 
 

These tampers consists mainly of four bosch GSH 11 C hammers that provide compaction 

under vibration. The vibratory strokes push the ballast particles in the hollow space, formed 

in advance while correcting track geometry with the help of track jacks. 
 

4.0 On-track tamping machines 

 

These are self propelled machines, tamping of sleepers is done automatically through controls 

provided near the operator’s seat. On-track tamping machines are of two types : 
 

 Light on track tamping machines 

 Heavy on track tamping machines 
 

5.0 Light on-track tamping machines  
 

These usually consist of two tamping units mounted on a common motorised trolley. These 

machines are not very heavy (1 to 1.2 tons) and can be taken off the track without much 

difficulty. They can tamp upto 250 sleepers per hour. Normally for these machines lifting and 

levelling of the track is to be done manually in advance. The travelling speed is about 10 

kmph, and they are moved manually.  

 

The light on-track tampers used on Indian Railways are : 
 

 Chinese tampers 

 Phooltas tampers 
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5.1 Chinese tampers  
 

These tampers can only pack the sleeper and other functions like levelling and aligning etc. 

have to be done separately by manual methods. These tampers can work without block and 

can be off-tracked in a time of less than a minute. While working without block protection, 

suitable caution order, banner flag protection and hooter arrangements have to be made for 

safety of the track. 

 

5.2 Phooltas Tampers  
 

These are comparatively light and less costly machines, meant for lifting, levelling and 

tamping of track, after deep screening of ballast, when the ballast resistance is low. It should 

be possible to permit a train speed of 25-30 kmph, after tamping with these tampers. These 

machines are not designed to work under compacted ballast condition normally encounter 

during routine track maintenance work. 

 

6.0 Heavy on-track tamping machines  
 

These are heavy machines weighing 15 tonnes and above. The earlier machines were able to 

do tamping only, but the latest models can do lifting, levelling, tamping and lining of track 

automatically. They cannot be easily removed from the track, although some of them are 

provided with off-tracking equipment. They need long traffic block for economic working. 
 

Following on-track tamping machines are mainly used on Indian Railways : 

(i) Plain Track Tamping Machines 

 06-16 Universal Tamping machine (UT)  

 08-16 Unomatic 

 08-32 Duomatic  

 09-32 Continuous Action Tamping Machine (CSM)  

 09-3x Tamping Express  

(ii) Points and Crossing Tamping Machines 

 08-275 Unimat  

 08-275-3S Unimat 

(iii) Multi-purpose Tamper (MPT) 

UT is a single sleeper tamping machine, while Duomatic tamps two sleepers at a time. In 

both these machines the entire mass of the machine has to be accelerated and braked at every 

tamping cycle. 
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CSM is a continuous action tamping machine which tamps two sleepers per tamping cycle. 

In these machines only 20% of the total mass of the machine is accelerated and braked. This 

has been possible by positioning the tamping, lifting and lining units on a separate under-

frame. With this arrangement only the actual work units are moved in work cycle from 

sleeper to sleeper. The main frame of the machine which carries operator’s cabin, power 

supply and drive of the entire machine moves forward continuously. Tamping express is 

also a continuous action tamping machine which tamps three sleepers per tamping cycle.  

6.1 Main functions of tamping machines 

 Correction of Alignment  

 Correction of longitudinal and cross levels 

 Packing under the sleepers  

Some of the machines have provision for ballast consolidation and automatic precision mode 

working also. 

6.1.1 Alignment of Track 

The machine can be worked in smoothening mode or design mode for rectification of 

alignment. Two types of aligning systems are in use: 

a) Two Chord Lining System  

b) Single Chord Lining System  

In 06-16 Universal tamping machine, two chord system of lining is used while in other 

tamping machine, single chord lining system is used. 

(a) Two Chord Lining System 

i)   Smoothening mode 

 Curved Track 

In a circle, the versine measurement on a sub-chord of half the length of full chord is 

approximately 1/3rd of the ordinate at quarter point of  the full chord as shown in the figure. 
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In the machine, though the measure point is not be the quarter point of the chord. However, 

the ratio of the versine on sub-chord to ordinate on the full chord is fixed for a particular 

machine. 

The machine carries out these measurement on the curve and slews the track until the correct 

ratio is established between the versine and ordinate. The procedure is termed as smooth 

lining. The correction is continued as the machine moves along the track. 

 Transition Portion 

In transition portion, the curvature is changing constantly throughout its length. The machine, 

therefore, has to vary versines progressively based on the length of the transition and radius 

of the circular curve. Therefore necessary adjustment as per set of table provided on the 

machine is to be applied at the front tower. 

 Straight Track 

The machine works on the same principle as explained earlier for the circular curve portion, 

with radius equal to infinity. 

ii)  Precision /Design Mode 

In this mode, precise track geometry data must be known before work commences. Correct 

track geometry data should be input at the front tower as even small error will have a 

cumulative effects on the slews produced by the machine. 

 Curved Track 

Versine survey of the curve is to be carried out, then slews are worked out for feeding to the 

front tower during working. 
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 Transition position 

The correct location of transition and its location in relation to run up or down is essential. 

The actual sleeper at the start and end of the transition should be indicated. With this 

information, the length of transition can be ascertained and the tabulated values applied to the 

control of the machine at the front tower.   

 Straight Track 

There is a possibility of a long straight track being made up of a series of smaller zigzag 

straight lengths. Therefore, the theodolite should be used to establish straight line along the 

length of track to be corrected, and the slew to be applied. 

(b) Single Chord Lining System 

This system is provided on all the tamping machines except UT machines and is controlled 

electronically. The system has arrangement both for 4- point and 3-point lining. 

i)  4- Point Lining Method 

  

Trollies at A, B, C and D are pneumatically pressed against the rail selected for line 

measurement, usually the high rail of a curve. The wire chord stretched between A and D 

represents the 'Reference Line' and the transmitting potentiometer (Transducer) which are 

fixed to the measuring trolley B and lining trolley C are connected to this wire by means of 

Forks and the wire drives. 

The measured ordinate at B is multiplied through the electronic circuit by the specified ratio 

and compared with ordinate at C. Then electronic signal is emitted which activates the 

hydraulic control of the lining mechanism to effect necessary correction. This procedure is 

termed as smooth mode lining. 

../Documents%20and%20Settings/Administrator/My%20Documents/iricen-cdManualsEnginfomaualsTMMTMM_Figfig_2_2.jpg
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When working on transition portion of curve, necessary adjustment are to be applied by 

digital control on the front trolley.  

ii)  3-Point Lining Method  

The track is measured at three points B, C and D and lined according to specified theoretical 

versines. The chord at measuring position B is fixed by the Fork and the Potentiometer is 

switched off. The ordinate at C only is measured on chord BD and compared with preset 

ordinate value. Any difference detected will activate the lining control to effect the necessary 

correction. 

The 3-point method is mainly used if: 

 The track is to be lined according to specified radii or versines 

 The lining system is used in conjunction with a sighting device and remote control or 

a Laser. 

 

6.1.2 Leveling of the Track 

Longitudinal level of track is corrected by principle of proportional levelling as shown in 

figure.  
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i)  Levelling in Smoothening mode 

The amount of lift which is given to track while tamping to cover all undulations, is called 

general lift. The general lift should always be more than the largest of dips available in track 

and shall be ascertained by Section Engineer (P. Way) in advance. In the beginning, run in 

ramp of 1 in 1000 and while closing the work run out ramp of 1 in 1000 is given for smooth 

transition.  

Levelling system consists of two chord wire, one for each rail which are stretched tightly 

from front tower to measuring bogie. Contact boards are mounted on feeler rollers which rest 

on rack at the place where tamping is actually done. These contact boards are also lifted when 

the track is lifted. 

In UT machines, as soon as the track is lifted to the required level, the contact board touches 

the chord wires cutting off the lifting process. In Unomatic, Unimat, Duomatic and CSM 

tamping machine, instead of contact board, height transducers have been provided which cut-

off lifting process as soon as required level of lifting is achieved. 

On front tower, a pendulum is incorporated between the two chord wires through a PCB. If a 

general lift is given to datum rail chord wire, the other chord wire will automatically get lifted 

or lowered via the pendulum and PCB as to maintain correct cross level. 

On UT, the wires move physically up or down, as per generated signal and total lift required 

at right/left rail at tamping zone is automatically achieved. But in case of other machines, the 

signal goes to microprocessor and wire does not move physically up and down. The 

microprocessor gives left/right rail required lift at tamping zone. The amount of lift is same as 

the wire would have moved up and down physically. 

 Levelling in Transition Portion of Curve 

While working in transition curve, one part of the machine may be situated in the transition 

portion and the other part on the straight or fully canted track. To compensate for this, 

correction is to be applied at the front tower. 
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 Limitation of Smoothing mode of levelling 

By this method, the errors in longitudinal level are not fully eliminated and the machine 

reduces the defects in longitudinal error to an acceptable degree depending on its measuring 

base length  

ii)  Levelling in Design Mode 

Levels of a track section are recorded by using levelling instrument. Final level along with 

gradients and vertical curves are decided. The required lifts are finally recorded on every 

alternate sleeper. Levelling is carried out by entering the lift values at the front tower. 

By adopting design mode of levelling and lining desired track geometry can be achieved. 

6.2 Important Assemblies of Tamping Machine 

i)  Engine 

Diesel engine is the main source of power. The engine converts chemical energy of fuel into 

mechanical energy which is further converted into four types of power for the working of 

machine. 

 Mechanical power through gear boxes 

 Hydraulic Power through Hydraulic pump 

 Pneumatic Power through Compressor 

 Electrical Power through Alternator and Batteries 

ii)  Tamping Units 

Two independent tamping units are provided, one for each rail. These are attached to the 

machine frame by means of vertical guiding columns. In case of 09-32 CSM, the tamping 

units are fitted to the satellite frame. 

The tamping units may be for tamping one sleeper or two sleepers or three sleepers at a time 

depending upon type/model of tamping machine. 16 tamping tools are provided for tamping 

each sleeper. The tools are arranged in pairs and each sleeper is tamped by 8 such pairs, on 

both side of each rail. The units are held by horizontal guiding column in order to slide 

sideways, which allows their automatic centering over the rails in curves. 

The tools are vibrated by piston rods pivoted on eccentric shaft driven by hydraulic motors. 

The lifting and lowering of tamping units is achieved by means of a hydraulic tamping unit 

lifting/lowering cylinder. The insertion depth of tamping tools and squeezing pressure can be 

varied to adapt to different types of sleepers. In case of double sleepers, the opening width of 

tamping tools can be changed pneumatically by changing the clapper piece to suit the sleeper 

opening and by pneumatically operation of clapper cylinder for joints sleepers. 
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(iii)  Packing/Tamping System 

Vibratory pressure tamping work according to non-synchronous even pressure principle. All 

tamping tools exert the same pressure on ballast, independent of their movement. The 

movement of the tool pairs is completely independent, according to the resistance 

encountered from the ballast. 

During tamping, a resistance is build up in front of each pair of tools. Once the resistance 

reaches the pre selected pressure, the corresponding tool pair stops automatically. The other 

tools continue to work until they too encounter the same resistance in the ballast. 

7.0 Optional equipment with tamping machines 

The use of optional equipment (Radio Control System, Laser Beam System and Geometry 

Value Assessment), simplifies implementation of design levelling and lining.  

i)  Radio Control System 

An optical instrument is positioned on good point depending on the range of instrument by 

adding desired lift. The range is 200 to 250 metres under fair weather condition. The 

instrument is made to intercept zero point on central vertical as well as horizontal scale and 

fixed. 

As soon as the machine moves forward, these positions get disturbed according to defects in 

the track. These are brought back to zero by using the transmitter and looking through the 

optical instrument. In doing so, height of datum rail chord is changed to required level and 

also front end of lining chord is changed to get exact levels and alignment respectively. 

ii)  Laser Beam System 

The system is similar to Radio Control System but in place of optical instrument, laser beam 

is provided. 

The fanned-out laser beam is received by a pair of photo cells. In case of unbalanced laser 

input to the photo cells, a corresponding differential signal activates an electric motor which 

moves the whole receiver assembly together with front end of the lining chord to the centre of 

the LASER beam. Thus, front tower end of chord is shifted by the amount of error to enable 

design lining and levelling. 

iii)  Geometry Value Assessment (GVA) 

It is a small computer which eliminates the feeding of adjustment of values from tables and 

marking on sleepers. The location of main points of curve i.e. starting of transition, end of 

transition, transition length, radius, super elevation, and vertical curve data etc. are fed in the 

computer. 

The attention of operator is not distracted by adjustment operation, mistake in calculation is 

avoided and therefore, the higher progress is achieved with improved with quality. 
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8.0 Pre-Requisites for working of tamping machines 

i) A minimum cushion of 150 mm of clean ballast is recommended for the proper 

functioning of the machine. Adequate ballast should be available in shoulders and 

cribs to allow for required lift and retention of packing after tamping. For this 

purpose, planning and execution of deep screening of ballast, as well as training out of 

ballast should be done well in advance. 

ii) Sanction of Commissioner of Railway Safety for working of the concerned tamping 

machine shall be available. 

iii) The sleepers shall be uniformly spaced. 

iv) Traffic blocks of adequate duration shall be planned. 

 On single line section  

Either one block of at least 4 hours or 2 blocks of 2-1/2 hours or in exceptional cases 

minimum two hours, wherever 2-1/2 hours are not possible. 

 On double line section 

o One spell of 4 hours on "Up" or "Dn" line daily. 

o Two 2-1/2 hours split blocks on "Up" or "Dn" line on alternate days. 

o One 2-1/2 hours block on each line daily or in exceptional cases minimum 2 

hours wherever 2-1/2 hours are not possible. 

 On Construction Projects and multiple lines  

 Additional working hours/blocks should be planned. 

9.0 Pre-tamping/during tamping/post tamping operations 

9.1 Plain track tamping machines  

(i) Pre-Tamping Operations 

The following preparatory works shall be completed before tamping of track : 

 Field survey should be carried out to determine existing profile of track and to 

decide the general lift. In case of design mode working, the survey should be done 

to workout the lift.  

 The beginning and the end of curve/transition curves should be marked on 

sleepers. Super-elevation and slew should be marked on alternate sleeper. 

 Ballast shall be heaped up in the tamping zone to ensure effective packing. 

However, sleeper top should be visible to the operator and the ballast should not 

obstruct the lifting rollers. 

 Hogged, battered and low joints shall be attended. 
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 Low cess should be made up. 

 Track drainage should be improved. Pumping locations should be attended. 

Rounded ballast should be replaced with clean and angular ballast. 

 Deficient fittings and fastenings should be made good and all fittings and 

fastenings should be properly tightened. Worn out fittings should be replaced. 

 Broken and damaged sleepers shall be replaced. 

 Sleepers should be squared, correctly spaced and gauge corrected. 

 Destressing of rails, adjustment of creep, expansion gaps in joints, buffer rails and 

SEJs etc., if necessary shall be carried out. 

 Guards rails at the approach of bridges and check rails shall be removed 

temporarily. 

 All obstructions such as rail lubricators, signal rods, cable pipes, which are likely 

to obstruct the tamping tools should be clearly marked and made known to the 

operator before the start of the work. 

 Wooden blocks and joggled fishplates shall be removed temporally ahead of 

tamping. 

 In electrified sections, the earthing bond should either be removed or properly 

adjusted for tamping. 

(ii) Operations During Tamping 

The following points should be observed : 

 The gap between top edge of the tamping blade and the bottom edge of the sleeper in 

closed position of the tamping tool should be adjusted depending upon the type of rail 

and sleepers. The gap for different types of sleepers will be as under : 

Metal sleeper 22 - 25mm 

Flat bottom sleeper 10 - 12mm 

 

 Squeezing pressure should be adjusted according to the type of sleeper as under : 

CST-9 sleeper              90 - 100 kg/sq.cm 

ST or wooden sleeper 100 - 110 kg/sq.cm 

PSC sleeper 110 - 120 kg/ sq.cm 

 

 Care should be taken to ensure that tamping tools are inserted centrally between the 

sleepers into the ballast to avoid damage to sleepers. The number of insertions of the 

tamping tool per sleeper varies with the type of sleeper and the amount of track lift to 

be given. 
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CST-9 sleepers and steel 

trough sleepers 

Double insertion 

Wooden sleepers One insertion up to 20 mm lift & two 

insertions for lifts above 20mm. 

Concrete sleepers One insertion upto 30 mm lift & two 

insertions for lifts above 30mm. 

Joint sleepers One additional insertion 

 

 Squeezing time of 0.4 to 0.6 seconds should normally be adequate for tamping. 

Higher squeezing time may be required for track with caked up ballast. 

 The machine should have full complement of tamping tools. The tamping tools should 

not be loose or worn out. The wear on the tool blade should not be more than 20% of 

its sectional area. 

 A ramp of 1 in 1000 shall be given before closing the day's work and obligatory point. 

The next day's work shall begin from the point of commencement of previous day's 

ramp. 

 If work is to be done during night, sufficient lighting at work site should be ensured. 

 Heavy slewing or lifting should normally be done in steps of not more than 50 mm.  

 During tamping, the parameters of tamped track should be checked immediately after 

tamping for cross level and alignment and necessity corrective action should be taken. 

(iii) Post Tamping Operations 

Following items shall be attended : 

 Checking and Tightening of loose fittings. 

 Replacement of broken fittings. 

 The ballast shall be dressed neatly. Proper consolidation of ballast between the sleeper 

shall be done. 

 Final track parameters should be recorded with the help of recorders provided in the 

tamping machine. The recorded values should not exceed the following limits : 

 

Parameter 
Not more than 10 peaks per 

km to exceed this value 

Any peak exceeding this 

value 

Alignment ± 4 mm ± 6 mm 

Cross level ± 6mm - 

Unevenness 6 mm 10 mm 
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If recorder is not available, then track parameter of at least four stretches of 25 sleepers 

per kilometer of tamped track should be recorded. Versines and super-elevation of curves 

shall also be recorded for at least ten stations. 

 While working in LWR territory, the provision of LWR Manual should be followed. 

 The fixtures like check rails removed during pre-tamping operation should be 

restored. 

9.2 Point and crossing tamping machine  

Tamping of turnouts shall be planned to cover sufficient length of approach track taking into 

account the special track features on either side. In case of the turnout leading to loop line, 

the turn in-curve shall also be tamped.  

In addition to provisions for plain track tamper, the following aspects shall be taken care of: 

(i) Pre Tamping Operations 

 Layout including spacing of sleepers as per relevant drawings shall be ensured. 

 Wornout crossing should be reconditioned/ replaced and bent/wornout sleepers below 

the crossing should also be attended. 

 High points on the turn out and approaches should be determined and general lift 

should be decided. General lift of minimum 10 mm must be given. 

(ii) Operations During Tamping 

 For packing turnout, main line is to be tamped first. While tamping mainline, the 

additional lifting arrangement lifts the turnout side rail also. The lifted end of sleepers 

should be adequately supported on wooden wedges till it is packed/tamped. 

 The machine carries out correction of alignment and levels on main line portion. On 

the turnout side, only tamping without lifting and lining shall be done. 

 The squeezing pressure to be applied is as follows: 

ST sleepers/wooden sleepers: 110-115/sq.cm 

  PSC sleepers                         : 135-140 kg/sq.cm 

 In case there is hindrance to achieve adequate penetration of tools in the ballast, 

penetration assistance system should be used. 

 During and before tamping, S&T and Electrical Departments should also be 

associated to complete their portion of work. 

(iii) Post Tamping Operations 

The post tamping operations are same as of plain track tamping. Special care should be taken 

to tighten and complete the fittings. All S&T/Electrical connections removed before tamping 

shall be restored back. 
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9.2.1 General measure for better utilization 

The following guidelines will help optimum utilisation of unimat machines: 

 The lift should be minimum 10 mm at the high points. The lift should be decided 

depending upon the track geometry, ballast condition and the constraints of S&T gears. 

 When the unevenness of the track is substantial, a longer distance in the approach is taken 

for maintenance so as to get better results. 

 When heavy sags/dips are noticed in the crossing portion, supporting the crossing with 

blocks and special treatment may be necessary. 

 Generally the mainline and turnout side should be tackled in one pass. In case of 

unavoidable circumstances, when the turnout is not tamped completely, the loop line side 

of turnouts should be supported with wedges and kuchcha packing should be ensured to 

avoid bending of sleepers. 

10.0 Dynamic Track Stabilizer (DTS) 

During maintenance operations such as tamping, lifting, slewing, deep screening etc., the 

lateral resistance of track gets reduced which rebuilt gradually with passage of trains. This 

consolidation can also be achieved faster and more effectively by causing "controlled 

settlement" of track by means of a Dynamic Track Stabilizer. 

The controlled settlement produced by DTS has the following major advantages: 

 Elimination of initial differential settlements which are caused by the impact of 

passing trains. 

 The track geometry achieved by tamping machines is retained for a longer duration. 

 Homogenous structure of ballast bed is built up. 

 Lateral track resistance increases resulting in enhanced safety against track buckling. 

 Speed restrictions are relaxed faster. 

 Working Principle 

Two heavy dynamic consolidating units are pressed firmly against both rails by hydraulic 

pressure. Fly-wheels produce a horizontal oscillation directed laterally to the track which 

together with a vertical load is transmitted into the track and subsequently into the ballast 

bed. 

The dynamic effect of directional oscillation causes the sleepers to be "rubbed into'' the 

ballast bed and produces a "flowing movement" of the ballast which settle closer together by 

filling of the voids. 

This compaction causes not only an artificially achieved settlement of the track but also an 

enhanced friction between sleeper and compacted ballast bed, thus maximising track 

resistance. 
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Besides impact by the dynamic force, a simultaneously applied static force is an important 

part of functioning of DTS. Hydraulic cylinders attached between the machine frame and the 

consolidating unit apply vertically directed static loads on both rails. The vertical load helps 

in maintaining firm contact between the consolidating units and the track for transmitting the 

oscillation. 

DTS is equipped with a levelling system which prevents the longitudinal and cross level 

values from varying appreciably due to differential settlement of various segments of track. 

The transducers of the longitudinal level and the cross level measuring system recognise the 

tendencies towards formation of faults of this kind and influence the load control with their 

measuring signal via the automatic governor, thus counteracting the tendency of propagation 

of the faults. 

The machine should be used in maximum settlement mode at renewal or deep screening sites. 

On maintenance site, it should be used in controlled settlement mode. The DTS should be 

deployed immediately behind the tamping machine. 

 Precautions during working  

The following precautions are required for operation of these machines : 

 Complete and tight fittings to hold rails with sleepers are essential. 

 Adequate pre-depositing of ballast for achieving the required profile is necessary. 

 The vertical pre-load is to be selected if the levelling system is used, in such a way 

that the determined maximum settlement is not exceeded. 

 The selection of frequency (depending on track condition), working speed & vertical 

pre-load should be judicious according to the needs and with/without "Levelling" 

system in "ON" condition.  

 When stabilising on bridges, with ballasted deck the frequency selected must not be 

within the natural frequency of the bridges so as to avoid resonance conditions.  

 While working the machine in stretches adjacent to walls, trench walls, retaining 

walls, platform, no restrictions for the working of the machines are normally 

necessary. However when these structures are defective, extra care is necessary in the 

proximity of 20 m on either side, to avoid likely damages to the structure. 

 No stabilizing work in "Tunnels" is permitted. 

11.0 Ballast Handling Machines 

Ballast handling machines are of two types : 

i)  Ballast Cleaning Machines  

ii)  Ballast Regulating Machines 
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11.1 Ballast cleaning machine  

These machines carry out cleaning of ballast by removing muck, thereby improving drainage 

of track and elasticity of the ballast bed. Basically, the machine excavates and picks up 

ballast by means of cutter chain and carries it to a set of vibrating screens where muck is 

separated and thrown out by a chute and clean ballast is transferred back to the track.  

These machines are of three types : 

i)  Plain track ballast cleaning machine RM-80  

ii)  Points and crossing ballast cleaning machine RM-76  

iii)  Shoulder ballast cleaning machine (SBCM) 

11.1.1  Plain Track BCM (RM - 80) 

The machine is powered by two independent power units with air cooled Deutz Diesel 

engines. The front engine powers the hydraulic pumps for all conveyor belt drives, lifting 

movements and the hydraulic propulsion, both in working and travelling mode. The rear 

engine provides power for the hydraulic pumps for the excavation chain drive and the screen 

drive and also powers the hydraulic propulsion for travelling. 

Ballast Cleaning Machines have following basic Units:  

 Excavating Unit 

 Screening Unit 

 Conveyer system for distribution of ballast and disposal of muck 

 Track lifting and slewing unit  

 Recording unit. 

Excavating unit : For excavating the ballast, there is endless scraper chain located between 

the bogies and running under the track when working. The chain is basically composed of 

scraper blades with fingers, intermediate links and bolts.  

The excavation chain is guided in two slanted lateral channels and one horizontal channel. 

The top of the lateral guides are pivoted to the machine frame and hydraulically adjusted. The 

lower part of the chain guide is parallel to the machine body is made of wear resistant steel. 

For protection against dust, noise and for safety reasons, the lateral guides are covered with 

solid rubber sheets which open by hinges. 

At the beginning of work at the site, the cutter bar is inserted underneath the sleepers and 

connected to the lateral guides by quick action locks. Hydraulic hoists are provided for easy 

handling of the cutter bar. At the end of the work at a particular site, the cutter bar is 

removed. 

Screening unit : The screening unit consists of three vibrating steel sieves of the following 

square mesh sizes : 
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Upper screen 80 mm 

Middle screen 50 mm 

Lower screen 36 mm 

The vibrations are provided by hydraulically driven rotating fly weights. In super-elevated 

curves, the entire unit is hydraulically adjusted by the operator to keep it horizontal. 

Distributing conveyors : The distributing conveyors receive the cleaned ballast and 

distribute it evenly across the entire surface of track right behind the excavation chain. 

From underneath the screening unit, the waste drops to a conveyor belt which transports it to 

a hydraulically adjustable belt controlled from the cabin. The waste can be discharged outside 

the track by means of the tilting waste conveyor. 

Track lifting and slewing unit : Track lifting and slewing unit is located next to the cutter 

bar for adjusting the excavation depth and for avoiding of obstacles. 

11.1.2  Points and crossing ballast cleaning machine (RM-76)  

 

RM-76 Ballast Cleaning Machine is capable of carrying out deep screening of ballast on 

turnouts and also in plain track. The main features of this machine are similar to RM-80 in 

addition, it can perform the function of ballast cleaning of Points and Crossings without 

dismantling them. The cutter bar can be extended by adding intermediate links, each 

measuring 500 mm and a maximum of eight links can be used making the total excavation 

width as 7.72 metres. 

 

The excavating chain designed in pentagon shape cuts the ballast bed and carries the ballast 

and muck through the chain guides to the screening unit. The freely vibrating screen with 

linear vibration effects separation of ballast and muck. Underneath the vibrating screen, the 

muck falls on a conveyor belt which then carries this muck to a slewable conveyor belt. This 

slewable belt is called waste conveyor and it throws the muck outside the track. The cleaned 

ballast is led directly on to the distributor conveyor belts and from there it is distributed over 

the entire ballast profile. 
 

11.1.3  Shoulder Ballast Cleaning Machines (SBCM) 

This machine is used for cleaning of shoulder ballast to improve the drainage of track. Two 

types of Shoulder Ballast Cleaning Machines are available on Indian Railways. These are : 

(i)  Shoulder Ballast Cleaning Machine - FRM-80 (Plasser make) 

The main features of this machine are similar to RM-80 (BCM). The machine is provided 

with two excavating cutter chains, one on either side. Each chain excavates and picks up the 

shoulder ballast and directs it to a set of vibrating screens where muck is screened away and 

cleaned ballast is deposited on shoulders of the ballast profile. 

(ii)  Shoulder Ballast Cleaning Machine-KSC 600 ( KERSHAW make) 

The machine has the following basic units : 

 Excavating wheel and scarifier 
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 Hopper Assembly / Bucket  

 Screen drive assembly  

 Broom assembly  

 Conveyor system 

Heavy duty Scarifier breaks up the mud pockets underneath the sleeper ends to allow the 

track to drain. The ballast is transferred to the screening unit by the excavating wheel having 

hoppers/buckets. The reclaimed ballast is distributed back to shoulder area of the ballast 

profile. The machine completes the job by shaping the reclaimed ballast with the built-in 

shoulder regulator wings and then finally sweeps the sleepers by broom. 

11.2 Ballast Regulating Machines (BRM ) 

These machines have their main application in ballast transfer, spreading and profiling 

operations. Ballast profiling becomes necessary primarily due to the following: 

 After a maintenance operation such as tamping of track or screening of ballast 

 After relaying of track 

 After training out ballast 

For machine tamping of track this machine helps to do certain pre-tamping as well as post 

tamping operation. 

 In pre-tamping operation, it helps to transfer excessive ballast from the space where it 

is available to the zones where it is deplete. It also helps to broom the excess ballast 

under the rail head so as to enable the "roller clamps" of the tamper to have proper 

grip. 

 In the post-tamping operation, it profiles the ballast and helps dressing for tidying up 

the track. 

 Description of machine  

Ballast Regulators available on IR are Kershaw make. This machine is provided with, a front 

mounted one pass transfer plow, left and right ballast wings and a rear mounted track broom 

are provided as standard equipment. The machine can move ballast towards centre of track or 

away from centre of track transfer ballast across the track and transfer ballast from a surplus 

zone to deficient zone. 

The one pass transfer plow (ballast plow) has two blades which are pivoted on a common 

shaft in the centre of the plow frame. The plow can be positioned from the operator's cab to 

plow out, plow in or to transfer ballast to either side of the track with the machine traveling 

either forward or backward. 

The ballast wings attached to the sides of the machine are hydraulically operated and 

controlled from the cab. The machine can be equipped with standard fixed width ballast 

wings or optional variable width ballast wings for batter profile shaping. 

The broom is mounted at the rear of the ballast regulator. It is used for track dressing 

operations to remove ballast from tops of sleepers, to fill empty cribs and to place excess 

ballast on the shoulders for final regulating and dressing. 
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12.0 Pre-requisite & pre-deployment/during block/after deployment 

operations for ballast handling machines 

12.1 Ballast Cleaning Machines (BCM) 

 (a) Pre-Requisites for working  

 The cutter bar will cut the formation and form channel under the track, if minimum 250 

mm ballast cushion (caked and clean) is not available. If the availability of cushion is 

less, the track can be temporarily lifted up to 100 mm by BCM itself during working. If 

this temporary lifting is inadequate, the track shall be lifted upto desired level. 

 Since the cutter bar moves continuously below the track, the machine can not work if 

there is any lateral or vertical infringement. For such locations, either some special 

preparations are required or work has to be done manually. 

 Since the setting and closing time of the machine is longer, a block of atleast four hours is 

necessary to effectively utilize the machine. 

 Adequate arrangements for supply and training out of ballast shall be ensured. 

 While working in LWR territory, provisions of  LWR Manual should be followed. 

(b) Pre- deployment Operations   

 Foot by foot survey of the section shall be conducted to see the condition of the track 

components, ballast, cess width and availability of land for waste disposal. 

 Requisite survey shall be carried out and the longitudinal profile and alignment shall be 

finalised as per the relevant provisions in the IRPWM and Schedule of Dimensions. 

 Depth of cutting/magnitude of track should be decided on the basis of proposed rail level. 

The longitudinal section showing formation level, existing and proposed levels should be 

plotted on a graph sheet. Otherwise, aid of computer along with suitable software may be 

taken. The final rail level shall be transferred on pegs or traction masts. 

 The pockets of the ballast beyond the reach of cutter chain shall be transferred in its 

cutting width before commencement of deep screening. 

 It should be ensured that there is no obstruction in the width of 4100 mm to avoid 

infringement to cutter chain. Rail pegs of LWR, creep posts etc should be removed. Pucca 

drain walls,  if infringing, should be dismantled, alternatively the track can be slewed 

temporarily. 

 In electrified section, distance of foundation of mast from track centre will have to be 

accurately measured to ensure free movement of cutting chain. 

 Any signal rodding or cable which is likely interrupt the work, should be temporarily 

removed. 

 Approaches to bridges which can not be screened by the machine should be screened 

manually in advance of the machine working. 
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 Level crossings should be opened in advance so as to enable machine to work . 

 Sleepers should have all the fittings intact so that no sleeper becomes loose and come in 

the way of cutter chain while the ballast is being excavated. Broken tie bar and ST 

sleepers should be replaced. 

 Gas cutting equipment should be available at site to cut any obstruction like rail pieces, 

pipes etc, which might get entangled with cutting chain. 

 Spoil disposal units should be attached with the machine while working in station yards, 

cuttings or multiple line section where dumping of the spoil along the cess is not feasible. 

If waste is to be disposed off across any adjacent track, the adjacent track shall also be 

blocked for traffic. 

 A trench of 30 cm depth and one meter width should be made for lowering cutter-bar by 

removing one sleeper or re-spacing of sleepers. 

(c)  Operations during traffic block 

 When the machine reaches site, the cutter bar should be lowered in the trench, both ends 

of cutter bar shall be connected to guides through links. For subsequent work, cutter bar is 

left under the track. 

 When the machine starts working, one person on either side should move with the 

machine to watch for any obstruction to cutter chain, so as to arrange for stoppage of the 

machine immediately. Thereafter, the necessary corrective action should be taken. 

 Screening should be stopped well before expiry of traffic block to permit proper closing 

of the work and packing before resumption of traffic. 

 If the machine stops moving during work, it should be ensured that gates for clean ballast 

below screen are instantly closed. Otherwise, the screened ballast will get heaped up at 

one place. 

 Utmost caution should be observed while manipulating movement of waste conveyor to 

avoid hitting against electrical mast/signal post. Safety switch provided to sense the mast 

should, therefore, be kept 'ON' 

 All the staff working with the machine should wear safety helmets and masks to avoid 

inhaling dust. 

(d) After deployment operations  

 At the end of work, about five sleeper spaces are left without ballast. These should be 

filled manually with clean ballast. 

 The vertical and lateral clearances for OHE, signal post and any other structures should 

be checked and adjusted before clearing the BCM block. 

 Ballast recoupment activity should synchronise with deep screening activity so as to 

enable raising speed to normal after necessary packing. 
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 One watchman should be posted at the location where cutter bar and chain are left 

whenever considered necessary. 

 It is desirable that one round of tamping alongwith DTS should be carried out 

immediately after deep screening to resume traffic at a speed of 40 kmph. 

The combining of BCMs, trainingout of ballast and DTS in the same block should be 

considered for opening of track at 40 kmph while clearing the block. 

12.2 Shoulder Ballast Cleaning Machine 

The working principles, preparations and operations of this machine is almost same as those 

of plain track ballast cleaning machines. In addition, following aspects should be given 

attention. 

(a) Pre-deployment operations 

 Any obstruction existing in the shoulder area should be removed. 

 Excess ballast from centre of the track should be shifted to the shoulders so that 

alongwith shoulder ballast, it is also screened. 

(b) Operations during block 

 At the site of work, the operator shall set the excavating units of the machine such that 

they do not touch the sleeper. The depth of excavating units is set hydraulically taking 

care to provide required cross slope.  

 In case of single lines, full depth of the haunches should be excavated to ensure good 

drainage. 

 In case of double lines or multiple line sections, full depth of the haunches should be 

excavated on cess side. Between the track, the depth of haunch excavation should be just 

sufficient to provide continuity to drainage line of the cribs. 

 

12.3 Ballast Regulating Machine 
 

Following precautions are required for working :  

 Utmost caution must be taken while lowering the wings to avoid infringement to the 

adjacent track. Similar caution is necessary while winding up. Since the machine wings 

are likely to hit with hidden obstacles which may cause derailment of this machine, extra 

care is necessary to select the depth and speed. 

 Adequate rerailing equipment (Traverser Jack, Wooden Blocks) are to be kept with this 

machine to tackle likely derailments. 

 The operator's ingenuity is called for to use the wings plow and brooms to complete the 

operations in a minimum number of passes effectively. 
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13.0  Rules for operation of track machines 
 

i) General  

 When the machine is stabled, the operator shall ensure that it is clear of fouling marks and 

traps and not obstructing the adjacent line(s). He shall apply the hand brakes, skid etc., to 

prevent rolling down of the machine. 

 The concerned points shall be set against the line on which the track machine is stabled 

and such points shall be secured with clamps or bolts and cotters and pad locks. The keys 

of such pad locks shall be kept in the personal custody of Station Master until the 

machine is ready to leave from siding or running line. The operator shall not relinquish 

charge until he has satisfied himself that the machine has been properly secured and 

protected. 

 No track machine shall be shunted without the presence of competent machine staff. No 

track machine shall be moved between a running line and the siding/stabling line without 

the permission of the Station Master on duty. 

 When the track machine is required to move from one block station to another block 

station, the operator(s) shall ran the machine only with proper authority to proceed. 

 The track machine(s) shall work under line block only. The Junior Engineer/Section 

Engineer (P. Way) shall give the requisition for block in duplicate to Station Master on 

duty, indicating therein the number of track machine(s) that will work, the duration of 

block required and whether the machine(s) will proceed to the next station or return back 

to the starting station after the work. After the block is granted and the Station Master 

returns, the copy of the requisition endorsing the duration and other special instructions 

like work and proceed, work and return via right or wrong direction, the Junior 

Engineer/Section Engineer (P. Way) shall accompany the machine to the work site. 

 Station Master will issue a special caution order indicating number of machines permitted 

to work in the block period. Special Caution Order will be got signed by the Junior 

Engineer/Section Engineer (P. Way), from the operators of track machines. 

ii) Single Line Sections ( Work and Proceed) 

Station Master will obtain line clear, take off dispatch signals and issue special caution order 

indicating the number of machines permitted to work in the block section. Junior 

Engineer/Section Engineer (P. Way) shall move thereafter with the token if any, shunting 

key, OPT form etc., ensuring piloting if due. He shall travel in the last machine. 

On completion of the work, the machine(s) will be received by lowering reception signals, 

display of signal at the foot of first stop signal by station porter till the last machine enters the 

station. 

At the station in advance, the token, key etc. if any, shall be handed over after the last 

machine has cleared the block section. The Junior Engineer/Section Engineer (P. Way) shall 

certify the fitness of track when only the Station Master will clear the line for normal train 

operation subject to the observations of speed restriction. 
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iii) Single Line Section (Work and Return) 

 With Token Tablet instrument 

Station Master will obtain line clear from station in advance, lower last stop signal, issue 

special caution order indicating the number of track machine(s) permitted to work in the 

block section, the stations where they will return etc. The special caution order will be 

handed over to the Junior Engineer/Section Engineer (P. Way) along with token/tablet. Junior 

Engineer/Section Engineer (P. Way) Incharge shall travel on the first track machine. 

On completion of the work, the machine(s) will be received by lowering reception signals. 

Station porter shall display green flag/signals at the foot of first stop signal till the last 

machine enters the station.  

Junior Engineer/Section Engineer (P. Way) shall hand over the token as well as special 

caution order to the Station Master on duty only when all track maintenance machines have 

cleared the block section. He will also issue a certificate to the Station Master that track is fit 

for train movement. Then only Station Master will cancel the line clear and normalise the 

block instrument. 

Similar procedure shall be followed in case of block working through axle counters. 

However, no physical authority to proceed will be handed over to Junior Engineer/Section 

Engineer (P. Way). 

 Tokenless  Block Instrument 

Station Master will block back the section, take out the shunting key, issue a special caution 

order indicating the number of track machine(s) permitted to work in the block section, the 

station where they will return etc., which will be signed by all the operators of track machines 

and will be handed over to the Junior Engineer/Section Engineer (P. Way) alongwith the 

shunting key. In addition to it, written authority for passing signal at danger as prescribed will 

also be issued. Junior Engineer/Section Engineer (P. Way) shall travel on the first track 

machine. 

On completion of the work, the machine(s) will be received by lowering reception signals. 

Station Porter shall display green flag/signals at the foot of first stop signal till the last 

machine enters the station. 

Junior Engineer/Section Engineer (P. Way) shall hand over the shunting key as well as the 

special caution order to the Station Master on duty only when all the tack machines have 

cleared the block section. He will also issue a certificate to the Station Master that the track is 

fit for train movement. Then Station Master will remove the 'Block Back'. 

iv) Double Line Section (Work and Proceed) 

 Via Right Direction 

Station Master will obtain line clear from station in advance, lower last stop signal, issue a 

special caution order indicating the number of track machine(s) permitted to work within 

the block section which will be signed by all the operators of track machines and will be 
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handed over to the Junior Engineer/Section Engineer (P. Way). Junior Engineer/Section 

Engineer (P. Way) Incharge shall travel on the last track machine. 

On completion of the work, the machines will be received by lowering reception signals. 

Station porter shall display green flag/signals at the foot of first stop signal till the last 

machine enters the station. 

On reaching the station in advance, Junior Engineer/Section Engineer (P. Way) shall hand 

over to the Station Master, the special caution order only when the last machine clears the 

block section. He will also certify that the track is fit for train movement. Then only, the 

Station Master will clear the block. 

 Via Wrong Direction 

Station Master will obtain line clear from station in rear, indicating the number of track 

machines which will work from that station upto the next station, prepare paper line clear 

ticket, issue special caution order clearly indicating the number of tack machines to the 

station to which the machines will go on completion of work. The paper line clear ticket and 

the special caution order shall be signed by all the operators and then shall be handed over to 

the Junior Engineer/Section Engineer (P. Way) who shall travel on the last machine. 

Then the machine(s) shall be piloted out of the station on a written authority issued by the 

Station Master. 

On approaching the next station after completion of the work, the operators shall bring their 

machines to stop opposite the first stop signal pertaining to the right line or at the last stop 

signal pertaining to the wrong line (on which they are running) whichever they come across 

first. 

The Station Master shall depute a Railway staff in uniform at the foot of the signal 

(whichever the machines would encounter first) who shall stop the machines on danger hand 

signal and thereafter pilot them into the station on a written authority issued by the station 

Master. 

If the operators find that no Railway servant in uniform has been deputed at the foot of the 

signal to pilot the train into the station, GR 4.44 shall be observed. 

On reaching the station at the other end of the block section, Junior Engineer/Section 

Engineer (P. Way) will handover the paper line clear ticket, special caution order to Station 

Master only when the last machine clears the block section. He will also certify that the track 

is fit for train movement. Then the Station Master will clear the block and normal train 

running may be resumed. 

v) Double Line Section  (Work and Return) 

 Via Right Direction 

Station Master will block forward the section and arrange to put the needle of the block 

instrument directly to "Train on Line", take out the shunting key in case of 'Daido' Double 

Line block Instrument, issue special caution order indicating the number of track machines 

permitted to work within the block section, station where they will return etc. which will be 

signed by all the operators and will be handed over to the Junior Engineer/Section Engineer 

iricen-cdManualsEnginfomaualsG&SRGSR4.html#GSR4_44
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(P. Way) along with the shunting key, if any. Junior Engineer/Section Engineer (P. Way) 

shall travel on the first track machine. In addition, requisite written authority will be issued 

for passing the last stop signal at danger. 

On completion of the work, the operators shall bring their machine to stop opposite first stop 

signal pertaining to the right line or at the last stop signal pertaining to the line on which they 

are running whichever comes across first. 

Station Master shall depute a railway servant in uniform at the foot of the signal (whichever 

the machine would encounter fist) who shall stop the machine(s) on danger signals and 

thereafter pilot them into the station on a written authority issued by the Station Master. 

If the operators find that no railway servant has been deputed to pilot the train, GR 4.44 shall 

be observed. 

On reaching the station, Junior Engineer/Section Engineer (P. Way) will hand over the 

special caution order to the Station Master only when the last machine clears the block 

section. He will also certify that the track is fit for train movement. Then the Station Master 

will clear the block and normal working may resume. 

 Via Wrong Direction 

Station Master will block back the section, put the needle of the block instrument directly to 

"Train on Line", take out the shunting key in case of 'Daido' double line block instrument, 

issue special caution order indicating the number of track machine(s) where they will return 

etc., which will be signed by the operators and then will be handed over to the Junior 

Engineer/Section Engineer (P. Way) along with the shunting key, if any. Junior 

Engineer/Section Engineer (P. Way) will travel on the first track machine. 

Then the machines shall be piloted out of the station on a written authority issued by the 

Station Master. 

On completion of the work the machines will be received by lowering reception signals. 

Station porter shall display green flag/hand signal at the foot of first stop signal till the last 

machine enters the station. 

Junior Engineer/Section Engineer (P. Way) shall hand over the shunting key, if any, as well 

as the special caution order to the Station Master on duty, only when all the track machines 

have cleared the block section. He will also issue a certificate that the track is fit for train 

movement. Then Station Master will remove the block back. 

13.1 Precautions at the site of work 

 The Junior Engineer/Section Engineer (P. Way) is responsible for protection of the 

site of work and also for protection of adjoining track(s) in case of infringement. He 

shall be conversant with the infringing conditions of the various machines. He shall 

also be responsible for safe condition of track before clearing the block after machine 

working. 

 If any part of a machine is likely to foul the adjacent line(s) while working on double 

line section or in the yard, such work shall only be undertaken if blocking of such 

iricen-cdManualsEnginfomaualsG&SRGSR4.html#GSR4_44
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adjoining line(s) has been permitted the Station Master and such adjoining lines have 

been protected.  

 While two or more track machines are moving in the block section, the operators of 

these machines shall maintain a minimum safe distance of 120 meter from each other. 

If any of the machines is required to slowdown or stop due to some reason, the 

machine operator should ensure that red hand signal is displayed by waving 

vigorously. Where visibility is poor such as curves and cuttings, appropriate speeds 

and safe distance should be maintained by the machine operators. While approaching 

the level crossings, operators of all track machines shall keep a vigil for any 

obstruction and whistle freely till the machine passes the level crossing. 

 

*** 
Go to index
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2.0 – INCIDENTAL & SPECIAL WORKS 
 

 

A-  CURVES 
 

1.0 Curves 
 

Curves are provided in track alignment to by-pass obstacles, to have longer and easier 

gradients or to route the line through obligatory or desirable locations. 

 

1.1 Classification of curve: Railway curves are classified as : 

 

 Simple curve: This has only one radius throughout its length. 

 

 Compound curve: This curve is made up of two or more simple curves, both curving 

in the same way. 

 

 Reverse curve: This is made up of two simple curves in opposite direction. 

 

1.2 Transition curve 

 

It is an easement curve, in which the change of radius is progressive throughout its length and 

is usually provided in a shape of a cubic parabola at each end of the circular curve. It affords 

a gradual increase of curvature from zero at the tangent point to the specified radius of 

circular arc and permits a gradual increase of super-elevation, so that the full super-elevation 

is attained simultaneously with the curvature of the circular arc.  

 

 Length of Transition Curve 

 

 The desirable length of transition ‘L’ shall be maximum of the following three 

values :  

(a) L = 0.008 Ca X Vm  

(b) L = 0.008 Cd X Vm  

(c) L = 0.72 Ca  

  

 The minimum length of transition ‘L’ shall be maximum of the following three 

values :  

(a) L =2/3X 0.008 Ca X Vm  

 (b) L =2/3X 0.008 Cd X Vm  

 (c) L = 0.36 Ca  

 

Where: L = The length of transition in metres  

Vm= Maximum permissible speed in kmph  

Cd=Cant deficiency in millimetres  

Ca= Cant in millimetres 
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1.3 Vertical curve   

 

Whenever two different gradients meet, an angle is formed at the junction forming summit or 

sag. The angle at the junction is smoothened by providing a curve in the vertical plane called 

Vertical Curve. Vertical curve shall be provided only at the junction of the grade when the 

algebraic difference between the grades is equal to or more than 4 mm per metre or 0.4 per 

cent. The minimum radius of the vertical curve shall be kept as under : 

 

Broad Gauge Metre Gauge 

Group Minimum Radius Group Minimum Radius 

A 4000 metres   

B 3000 metres All Routes 2500 metres 

C ,D & E 2500 metres   

 

2.0 Definitions 

 
 Circumference : The curved line boundary of a circle is called circumference. 

 

 Radius : Every point on the circumference is at the same distance from the centre of 

circle. This distance is called the radius of the circle. 

 

 Chord : Any line drawn across the circle from one point on the circumference to 

another point on the circumference is called chord.  

 

 Versine : The distance measured at the right angle from the middle point of a chord 

to the arc is called the versine. 

 

 Tangent : A line drawn at right angle to the radius at the point at which it meets the 

circumference is a tangent to a circle. For any point outside a circle, only two 

tangents to the circle can be drawn and these tangents are equal in length. The line 

joining the intersection point of the tangent and the centre of the circle bisects at 

right angle the line joining the tangent points. 

 

 Relation between versine, chord and radius 
 

Versine (V)  = C
2
/8R meter, 

                     = 125 C
2
/R in mm 

Where, C = length of chord in meter, 

            R  = radius of curve in meter, 

            V  = versine  

 

 Degree of Curve: The angle subtended at the centre by a chord of 30.5 metres, is the 

degree of the curve.  

 

Degree of Curve (D) =  1750/R 
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 Cant or Super-elevation : It is the amount by which one rail is raised above the other 

rail. It is positive when the outer rail on a curved track is raised above inner rail and 

negative when the inner rail on a curved track is raised above the outer rail. Maximum 

cant on curved track shall be as under : 
  

 Broad Gauge (Group ‘A’, ‘B’ and ‘C’ routes) - 165 mm. 

Note: Maximum cant of 185 mm. may be assumed for the purpose of locating 

all permanent structures etc., by the side of the curves on new constructions and 

doubling on group ‘A’ routes having potential for increasing the speed in future.  

Broad gauge (Group ‘D’ and ‘E’ routes) - 140 mm.  

Metre Gauge - 90 mm. (Can be increased to 100 mm. with special permission 

of Chief Engineer)  

Narrow Gauge (762 mm.) - 65 mm. (Can be increased to 75 mm. with special 

permission of Chief Engineer)  

 

 Equilibrium speed : It is the speed at which the centrifugal forces developed during 

the movement by the vehicle on a curved track is exactly balanced by the cant 

provided. 

 Cant deficiency : Cant deficiency occurs when a train travel around a curve at a 

speed higher than the equilibrium speed. It is the difference between the theoretical 

cant required for such higher speed and actual cant provided. 
 

 

Gauge Max. cant deficiency 

For speeds in excess of 100 km/h on Groups ‘A’ and ‘B’ 

routes for nominated rolling stocks and routes with 

permission of the CE 

100 mm. 

For Broad Gauge routes not covered by above 75 mm. 

Meter Gauge 50 mm. 

Narrow Gauge (762 mm.) 40 mm. 

 

 Cant excess : Cant excess occurs when a train travels around a curve at a speed lower 

than the equilibrium speed. It is the difference between the actual cant and the 

theoretical cant required for a such a lower speed.  
 

Gauge Maximum cant excess 

Broad Gauge 75 mm 

Meter Gauge 65 mm 

 

 Maximum permissible speed of the curve : It is the highest speed which may be 

permitted on a curve taking into consideration the radius of the curvature, actual cant, 

cant deficiency, cant excess and the length of transition. When the maximum 

permissible speed on a curve is less than the maximum sectional speed of the section 

of a line, permanent speed restriction becomes necessary. 
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 Cant gradient and cant deficiency gradient : It indicate the amount by which cant 

or deficiency of cant is increased or reduced in a given length of transition e.g., 1 in 

1000 means that cant or deficiency of cant of 1 mm gained or lost in every 1000 mm 

of transition length. 

 

Desirable cant/cant deficiency gradient is 1: 720 and Maximum is 1: 360 

 

 Rate of change of cant and rate of change of cant deficiency : It is the rate at which 

cant or cant deficiency is increased or reduced per second, at the maximum 

permissible speed of the vehicle passing over the transition curve, e.g. 35 mm per 

second means that a vehicle when travelling at a maximum speed permitted will 

experience a change in cant or deficiency of cant of 35 mm in each second of travel 

over the transition. 

 

Desirable Rate of change of cant or rate of change of cant deficiency is 35 mm/second 

and Maximum is  55 mm/second. 

 
 Compensation for curvature on gradient : Compensation for curvature should be 

given in all cases where the existing gradient when added to the curve compensation 

exceeds the ruling gradient.  
 

The compensation is as under :  
 

Broad Gauge 70/R per cent (0.04 percent per degree of curvature) 

Meter Gauge 52.5/R per cent (0.03 percent per degree of curvature) 

Narrow Gauge 35/R per cent (0.02 percent per degree of curvature) 

 

Where R is the radius of curvature in metres.  

 

3.0 Joints on curves  
 

Rail joints on curves normally be laid square. On the sharp curves less than 400 metres on the 

broad gauge and 300 meters on the metre gauge the rail joints may be staggered, where elbow 

and kinks are likely to develop if rail joints are laid square. 

 

3.1 Cuttings of rails on curves 

 

Rails are usually laid with square joints on curve. On curved track the inner rail joints 

gradually lead over the outer rail joints. When the inner rail of the curve is ahead of the outer 

rail by an amount equal to half the pitch of bolt holes, cut rails should be provided to obtain 

square joints. Cut rail is a rail which is shorter than the standard length of rail by an amount 

equal to the pitch of the bolt holes. The excess length ‘d’ by which the inner rail gains over 

the outer rail is calculated by the formula  

 

d = LG/ R 
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Where ‘d’ is the length in mm, by which the inner rail joint is ahead of the outer rail joint 

over the entire length of the curve, if cut rails are not provided.  

 

L= Length of the curve in meters  

R= Radius of the curve in meters  

G = The gauge + width of the rail head in mm  

 

The number of cut rails for a particular curve is worked out by the formula  

 

N = d / Pitch of the bolt holes in mm 

 

It must be ensured that rail joints are square at beginning and at the end of the curve 

 

3.2 Check rails on curves  
 

Check rails should be provided on the inside of the inner rail of the curves when degree of 

curve is sharper than 8 degree and 14 degree for BG and MG track respectively for reducing 

wear on outer rail. Check rails reduce the risk of derailment on the sharp curves. Location 

where check rails should be provided shall be decided by the Chief Engineer taking into 

consideration the negotiability of the rolling stock and the curve geometry. Minimum check 

rail clearances 44 mm for BG and 41 mm for MG track should be provided. 

 

3.3 Wear on outer rail of curves  
 

This can be reduced effectively 
 

 By lubricating the gauge face of outer rails on the curves. 

 By maintaining correct curve geometry and super-elevation. 

 By provision of the suitable check rail. 

 

Rail flange lubricators should be provided on curves of radius 600 meters and less on Broad 

Gauge and of radius 300 metres and less at Metre Gauge to avoid rail face wear, the first 

lubricator being provided a little ahead of the curve. 

 

3.3.1  Measurement of rail wear on sharp curves : The wear of rails of curves having 

radius of 600 M or less on B.G. and 300 M or less on M.G. shall be periodically recorded. 

The lateral, vertical and total loss of section should be recorded.  

 

3.4 Widening of gauge on curves 
 

A vehicle normally assumes the central position on a straight track and the flanges of the 

wheels are clear of rails. The position is however, different on a curved track. As soon as the 

vehicle enters a curve, the flange of the outside wheel of leading axle continues to travel in a 

straight line till it rubs against the rail. Due to coning of wheel, the outside wheel travels a 

longer distance compared to the inner wheel. This is, however, not possible for the vehicle as 

a whole because due to rigidity of the wheel base, the trailing axle occupies a different 

position. In an effort to make up the difference of travel between outer wheel and inner 

wheel, the inside wheels slip backward and outer wheel skid forward. A close study of 
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vehicles on curves indicate that wear of flanges eases the passage of a vehicle round curves as 

it has the effect of increasing the play. Widening of gauge on a curve has in face the same 

effect and it tends to decrease wear and tear on both vehicles and track. 

 

3.5 Running out Super-elevation 
 

On transitioned curves, cant should be run up or run out on the transition, not on the straight 

or on the circular curve, increasing or decreasing uniformly throughout its length. On non-

transitioned curves, cant should be run up or run out on the ‘ virtual transition’.  
 

3.6 Curve Board 
 

Each approach of a curve should be provided with a curve board at the tangent point fixed on 

the outside of the curve. This board should indicate the radius of the curve, the length of the 

curve, length of transition and the maximum cant provided on the circular portion of curve.  

 

3.7 Rail Posts Indicating Tangent Points 
 

On the inside of the curve, rail post should be erected on each approach of the curve, to 

indicate the positions of the beginning and end of transition curves. These rail posts may be 

painted in red and white colours respectively. In the case of non transitioned curve, similar 

rail post should be erected on the tangent track and on the circular curve over which the cant 

is run out, indicating the beginning and end of the virtual transition.  

 

3.8 Indication of cant on track 
 

Super-elevation or cant should be indicated by painting its value on the inside face of the web 

of the inner rail of the curve at every versine station, beginning with zero at the 

commencement of the transition curve. The value of cant should be indicated on the circular 

curve at its beginning and at the end. In the case of long circular curve the cant value should 

be indicated at intermediate stations at a distant not exceeding 250 metres.  

 

4.0 Realignment of curves 
 

Curve is likely to get distorted from its original alignment in course of time due to the 

following reasons : 

 

 Unbalanced loading of inner rail and outer rail due to cant excess with slower speeds or 

cant deficiency, with higher speeds than the equilibrium speeds for which cant has been 

provided. 

 Effect of large horizontal forces on the rail by passing trains. 

 

These forces tend to make a curve flatter at few locations and sharper at others and radius of 

the curve thus varies from place to place. This gives rough riding on the curve due to change 

in radial acceleration from place to place. Realignment of curve therefore, becomes necessary 

to restore smooth running on curves. 
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4.1 Criteria for realignment of a curve 
 

 When as a result of inspection by trolley or from the foot plate of locomotive or by 

carriage or as a result of Track Recording carried out, the running on a curve is found 

to be unsatisfactory, the curve should be realigned.  

 

 The running over a curve depends not only on the difference between the actual 

versine and the designed versine but also on station to station variation of the actual 

versine values. This is because it is the station to station variation of versine which 

determines the rate of change of lateral acceleration, on which depends the riding 

comfort.  

 

Service limit for station to station versine variation for 3 speed group viz. 120 km/h 

and above, below 120 km/h and upto 80 km/h and below 80 km/h and upto 50 km/h, 

should be considered as tabulated below :  

 

Speed range Limits of station to station variation (mm) 

120 km/h and 

above 

10 mm or 25% of the average versine on circular curve 

whichever is more. 

Below 120 km/h 

and upto 80 km/h 

15 mm or 25% of the average versine on circular curve 

whichever is more. 

Below 80 km/h 

and upto 50 km/h 

40 mm or 25% of the average versine on circular curve 

whichever is more. 

 

 In case exceeding of above limit is observed during an inspection, local adjustments 

may be resorted to in cases when the variation of versines between adjacent stations is 

only at few isolated location, at the earliest possible. If more than 20% of the stations 

are having versine variation above the limits prescribed, complete realignment of the 

curve should be planned within a month. 

 

4.2 String-lining operation for realignment of curves  
 

 The work of realigning and transitioning curves consist of the following operations :  
 

(a)  Versine survey of curve 

(b)  Determination of the revised alignment and computation of slews 

(c)  Slewing of curve to the revised alignment 
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(a)  Versine survey of curve (Operation No. 1) 
 

 Versines are measured by 20 meter long chord at 10 meter interval station from three 

stations behind tangent point and continued upto three stations beyond tangent point at 

other end of the curve. Versine readings shall be taken along the gauge face of the outer 

rail. 

 

 Features which restrict slewing of the track either inwards or outwards should be 

recorded, mentioning the maximum extent inwards and outwards to which slewing is 

possible. The existing super elevation should also be measured and recorded against each 

station.  

 

 For purposes of check, this process should be repeated in the reverse direction with the 

persons recording and measuring versines interchanging their duties.  

    

 Where there are two or more lines, track centres at intervals should be recorded.  

 

 In the case of reverse curves, the versine survey should be continuous, but transferred to 

the outer rail at points where the curvature changes sign. It is probable that the exact point 

will not be definite; it is therefore, desirable to keep the original rail face as the base until 

the change is certain to enable plus or minus versines to be read from the same rail, it is 

only necessary to hold the fishing cord or wire 20 mm. Clear of the rail edge at each end 

by using special gadget and subtracting 20 mm. from the reading at the centre.  

 

(b)  Determination of revised alignment and computation of slews (Operation No. 2) 

 

The basic principles of string lining are as follows:  

 

 The sum total of the existing versines should be equal to the sum total of the proposed 

versines.  

 The slew in any direction at a station affects the versines at the adjacent stations by half 

the amount in the opposite direction, when the track is not disturbed at the adjacent 

stations.  

 The second summation of versine difference represents half the slew at any station.  

 At the first and at the last station, the slews should be zero.  

 

(c) Slewing the curve to revised alignment ( Operation No. 3)  

 

 The revised alignment of the curve should be staked out with a steel tape by using the 

pegs cut from the bars (or wooden stakes with tack marks) which should be fixed on the 

cess on the inner side of the curve square to the track and at such a distance according to 

the value of the slews, so that the final alignment of wooden pegs to the outer edges of the 

inner rail. In narrow cuttings with sharp curves or in tunnels it may not be possible to 

measure versines on the pegs driven on the inner cess of the curve due to the face of the 

cutting fouling the fishing cord. In such cases, the pegs may be driven on the outer cess. 

Their correctness should be checked by measuring the versines on these pegs and 
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verifying that they correspond with the final versines of the alignment. The curve should 

then be correctly slewed to the realignment of pegs.  

 

 Where it is considered more expedient, the staking of the realigned curve may be done by 

driving tie-bar pegs of about 750 mm. In length against each station down to rail level 

along the centre line of the revised alignment and slewing the track to these pegs.  

 

 Slewing is done to 2 mm accuracy and actual versines again taken to ensure that they 

accord with the calculated versines of the realigned curve .  

 

 Along with slewing of the curve to the revised alignment correct super-elevation should 

be provided at each station to accord with curvature. Repositioning of posts on the cess to 

indicate zero and maximum super-elevation and remarking the cant value on the inside 

web of the inner rail should be done.  

 

*** 
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B- POINT AND CROSSING 
 

1.0 Function of points and crossings  
 

Points and crossings are provided to transfer railway vehicles from one track to the other. The 

tracks may be parallel or diverging or conversing each other. These points and crossing are 

necessary only in case of railway vehicles for their transfer from one track to another track 

because the wheels of the railway vehicles are provided with inside flanges, which require 

this special arrangement. The points or switches give the facilities of diverting the vehicles 

and crossing provide gaps in the rails to be crossed by flange wheels.  

 

1.1 Types of points and crossings  
 

Various types of points and crossings are as under : 

 

 Turnout: Turnout is an arrangement of points and crossings with lead rails by means 

of which rolling stock may be diverted from one track to another. Left hand turnout 

diverts a train to the left of the straight main line or of the more important line in the 

case of a turnout from a curve. A right hand turnout does the same in the right 

direction. 
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 Diamond crossing: When one track crosses another at an angle, a diamond is formed 

comprising of two acute and two obtuse crossing. 

 
 Diamond crossing with slips: If track is to be so arranged that a train on one track 

may normally cross another track but when required, may also be diverted to that 

track, an arrangement known as diamond crossing with slip is installed. This is made 

possible by the inclusion of two or four pairs of switches with the connecting lead rail. 

When such diversion is permitted in one way, the arrangement is known as single 

slips and if it is permitted in both ways, the arrangement is known as double slips. 

 

 Scissors Crossover : When two cross over overlap exactly opposite to each other, a 

scissors crossover is formed. It consists of four turnouts and a diamond crossing . The 

same function can be performed by two crossovers following after the other, but the 

advantage in scissors crossover is the saving of space. This is commonly used in busy 

passenger yards when two trains are dealt with on a single long platform. 

 

 
 

 Triangles: Triangle is laid for turning engines, or vehicles end to end in place of turn 

tables. There are laid when space is cheap. Its maintenance  is very little as compared 

to turn tables. It consists of two 1 in 8-1/2  turnouts, one 1 in 8-1/2 symmetrical split 

with connecting rails. 
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 Gathering Lines: A gathering line or a ladder track is one into which a number of 

parallel tracks merge. This layout is commonly used in goods yard. 

 

 
 Gauntlet Track : It is an arrangement in which two tracks of the same or different 

gauges are carried together for a certain length. The arrangement is useful when both 

BG and MG track is to be carried together on the same bridge. Gauntlet track has two 

crossings of the same gauge or mixed gauges, at either ends without any switches. 

 

 
 

 Symmetrical Split Turnouts: In this layout the straight track is diverted into two 

opposite directions using the same radius for both the tracks of the turnouts. Since the 

direction is divided equally on both sides, the crossing centre line coincides  with the 

centre line of the straight track. This is contrary flexure layout in which the degree of 

the turnout curve will become half and the radius doubles. Lead of the turn out will 

remain the same. Further details can be worked out applying the principles of ordinary 

turnout. 

 

This type of layout is used at wayside stations on end of loop lines to provide sand 

humps also known as snag dead end. By using 1 in 8-1/2 layout one gets the radius of 

1 in 12 turnout, which is the minimum prescribed for the movement of passenger 

trains. The sand humps also diverts away the runway vehicles thereby improving the 

safety on the mainline.  

 Special purpose point & crossing : These are the points and crossing provided for 

isolation of loopline/siding from mainline. It includes : 

 

o Scotch blocks:  The separation of the sidings and shunting lines from through 

running lines are provided by derailing obstructions known as scotch blocks. A 

scotch blocks is a block of wood which is placed on the rail and held in position 
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properly. This scotch block forms an obstructions for the vehicle to move beyond 

dead of the siding. When the siding is allowed to be used by vehicles, this block is 

loosened to fall on one side of the rail. This type of block was common, 

sometimes ago, but now has been replaced by derailing switch. 

o Derailing switches or trap switches: The purpose of a derailing switches or trap 

switch is same as of a scotch block, this is modification over arrangement and is 

common in modern practice. Isolation of sidings from main lines is done by 

means of trap-switches or derailing switches. A derailing switch consists of half of 

switches (i.e. one tongue rail only) which is normally remains open. This opening 

of rail provides breaks in the continuity of rail. So if a vehicle want to escape from 

the siding, it will derail at derailing switch. But when a vehicle is to be taken out 

of the siding, this opening at derailing switch must be closed.  

 

o Sand hump on snag dead end: This is also a method to prevent the vehicles 

from running off the track at the end of a siding. This is suitable for a level 

ground. In this method, a hump of sand with a rising gradient at the dead end of 

siding is provided. A vehicle comes to a stop at the dead end because of additional 

resistance of sand pump. A buffer stop is provided at the dead end. 

 

2.0 Terminology 
 

 Tongue rail: Tongue rail is a tapered movable rail, a pair of which with necessary 

connections and fittings form a switch. Minimum length of tongue rail is 3.66 m for 

BG. 

 

 Stock Rail: The running rail against which a tongue rail operates is a stock rail. 

 

 Points: A pair of tongue rails with their stock rails are commonly known as "points". 

 

 Switch:   A pair of tongue rails and stock rails with necessary connections and fittings 

forms a switch. 

 

 Types of switches 

 

o Loose heel switch : In this type, the switch or tongue rail finishes at the heel of 

the switch in order to enable the free end of the tongue rail to be moved. The fish 

plates holding the tongue rail may be straight or slightly bent. The tongue rail is 

fastened to the stock rail with the help of fishing fit heel block and 4 bolts. All the 

fish bolts in the lead rail are tightened while those in the tongue rail are kept loose 

or snug fit to allow movement of the tongue. As the discontinuity of the track at 

the heel is a weakness in the structure, these switches are not very much preferred 

for use. 

 

o Fixed heel switch : In this type, the tongue rail does not end at the heel of the 

switch but extends further. The tongue rail  is rigidly connected to the stock rail at 

the heel by web fit heel blocks and two bolts fully tightened. The movement at the 

toe of switch is made on account of the flexibility of the tongue rail. Fixed heel 

switches are of two designs (a) straight switches (b) curved switches. 
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 Heel of switch: Heel of switch is an imaginary point midway between the end of the 

lead rail and the tongue rail. In case of fixed heel switches, it is a point at the centre of 

the heel block itself. 

 

 Heel Divergence: The divergence at the heel of the switch is the distance between the 

gauge lines of stock rail and the tongue rail or in other words, it is the clearance 

between these two rails plus the width of the tongue rail head. 

 

 Switch angle: Switch angle is the angle between the gauge face of the stock rail and 

that of the tongue rail at the theoretical toe of switch in close position. It is also called 

entry angle in the case of curved switches. 

 

 Throw of switch: It is the distance through which, a tongue rail moves at its toe from 

its closed to open position.  

 

 Theoretical toe of switch: Theoretical toe of switch is the point of intersection of the 

gauge lines of a tongue rail at its point and its stock rail in closed position.  

 

 Actual toe of switch: The thin tapering end of the tongue rail is called actual toe of 

switch. 

 

 Lead of turnout: Lead of turnout is the distance from the theoretical nose of the 

crossing to the heel of the switch measured along the straight. 

 

 Overall length: Overall length is the distance from the end of stock rail to the heel of 

the crossing measured along the straight. 

 

 Crossing: A crossing is a device introduced at the location where two gauge faces 

have to cross each other to permit the wheel flanges of rolling stock to pass from one 

track to another track. 

 

 Type of crossings : Crossings are of two types. 

 

o Acute angle or Vee crossings : In acute angle crossing, the intersection of two 

gauge lines form an acute angle (below 90
0
). 

 

o Obtuse crossings : In obtuse crossing, the intersection of two gauge lines form an 

obtuse angle (above 90
0
). 

 

According to manufacturing process crossings are of two types   

 

o Built up crossing : This is the type of crossing in which two wing rails and “V” 

which consists of splice and point rails are assembled together by means of bolts 

and distance blocks to form a crossing. This type of crossing is commonly used in 

Indian Railways. The built up crossing however, lacks rigidity; the bolts need 

frequent checking and some times break under fast and heavy traffic. 1 in 81/2, 1 

in 12, 1 in 16 and 1 in 20 crossings are used for BG, MG and NG track. 
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o Cast manganese steel crossing : This type is one piece cast crossing with no 

bolts and it is more rigid crossing, being one complete mass. To afford better wear 

resisting properties and to reduce the cost of maintenance and frequent renewals, 

cast manganese steel crossings are used on heavy traffic density sections. 

 

 Theoretical nose of crossing: Theoretical nose of crossing is the theoretical point of 

intersection of the gauge lines of a crossing, which is used as a reference point for all 

calculations. 

 

 The actual nose of crossing: The actual nose of crossing is the point at which the 

spread between the gauge lines of a crossing is sufficient to allow for an adequate 

thickness of the point, from consideration of manufacture and strength. In built-up 

crossings, the thickness of nose is generally kept equal to the web thickness of the rail 

section. 

 

 Throat of a crossing: Throat of a crossing is the point at which the converging wings 

of a crossing are closest. 

 

 Number of a crossing: The number of a crossing is defined as the ratio of the spread 

at the leg of the crossing to the length of the crossing measured from its theoretical 

nose. This number is taken as the cotangent of the angle formed by the crossing. The 

smooth passage of the rolling stock from one track to another depends among the 

factors on the angle of the crossing, which is kept as small as possible for high speed 

traffic on the running lines. In Indian Railways 1 in 8 ½, 1 in 12, 1 in 16 and 1 in 20 

crossings are generally used. 

 

 Flange way clearance: It is the distance between the adjoining faces of the running 

rail and the check rail near the crossing. It is meant for providing clearance for the 

passage of wheel flanges. 

 

3.0 Special fittings with turnouts  
 

 Flat bearing plate : As turnout do not have any cant, flat bearing plates are provided 

under the sleepers. 

 

 Spherical washers : These are special types of washers and consists of two pieces 

with spherical contact between them, this permits the two surfaces to be at any angle. 

These washers are provided to connect the two surfaces which are not parallel. The 

spherical washer can take up uneven bearings of the head or nut of a bolt and are used 

on all bolts in heel and distance blocks behind the heel on the left hand side. 

 

 Slide chair : These are provided under the tongue rails to permit lateral movement of 

the tongue rails. These are different for ordinary switches and for overriding switches. 

 

 Stretcher bars : These are provided to maintain the two tongue rails at the exact 

distance.   
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 Switch anchors :. Switch anchors are optional fittings to be used behind the heel of 

the switch when excessive relative longitudinal movement between the tongue rail 

and the stock rail occurs. 

 

 Distance block : At the nose of crossing, special types of distance blocks, which have 

fishing fit surfaces, are provided to prevent any vertical movement between the wing 

rail and the nose of crossing. 

 

 Check rails for turnouts : Check rails are positioned opposite all common crossings 

to constrain the wheel flange passing between the check rail and its running rail in 

such a way that the flange of the opposite wheel passing through the crossing is 

steered clear of the nose. The clearances at check rail are so fixed that nose of the 

crossing is protected under all service conditions. Maximum and minimum check rail 

clearances for BG is 48mm and 44mm respectively and for MG is 44 mm and 41 mm 

respectively.  Check rail are so designed as to give the minimum clearance when used 

with a 'flare' at the ends, but should any appreciable side wear take place, the check 

rail can be moved in towards the running rail by removing one or both of the 3 mm 

packing provided with the distance blocks between the check rail and the running rail. 

 

 Gauge tie plates : Tie plates are provided at the toe of switches and nose of crossings 

to ensure exact gauge. To reduce their number, three different sizes of plates are 

commonly used :- 

 

 250mm x 12mm for BG switches and crossings. 

 220mm x 10mm for MG and NG switches and MG crossings. 

 180mm x 12mm for NG crossings. 

 

 Sections of turnout sleepers : The following sections of timber sleepers are used for 

turnouts: 

 

Gauge  Sections (mm) 

BG            250 x 150, 280 x 150 and 300 x 150 

MG           200 x 130, 250 x 130 

NG            180 x 130, 200 x 130 

 

In addition to turnouts, these sections of sleepers are also used for diamond crossings, 

scissors cross-over and other special purpose layouts. 

 

4.0 Schedule of Dimensions 

 

S N Description B.G. (mm) M.G.(mm) 

1 Min. radius of curvature of slip points, 

turn out or cross over roads 

218 

 

116 

 

2 Min. angle of ordinary crossing 1 in 16 1 in 12 

3 Diamond crossing not to be flatter than 1 in 8.5 1 in 8.5 

4 Minimum length of train protection, 

point locking or fouling treadle bar 

12800 

 

12200 
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5.0 Offsets for laying turnouts 
 

The lead curves are set out by the perpendicular offsets, from the gauge face of the straight 

lead rail to the gauge face of the curved lead rail.  

 

 
 

6.0 Distance Pieces to Platform Lines 
 

Tracks adjacent to platforms should be provided, with ‘distance pieces’ made of 

unserviceable timber fixed at intervals of about 30 M. one end of each such piece butting 

against the near rail and the other against the face of the platform wall or any other suitable 

arrangement to obviate the possibility of infringement of the horizontal distance from center 

of track to face of platform coping.  

 

7.0 Fouling Mark 
 

A fouling mark is provided between two converging tracks at a point beyond which the 

centre to centre distance of track is less than the minimum. This minimum distance is 4.265 

m and 3.66 m for B.G. & M.G. respectively. A vehicle standing on loop line is not allowed to 

be stabled beyond the fouling mark otherwise it may have a side collision with the vehicle 

standing on the main line. The following are the salient features of the fouling mark: 

 

 Fouling marks should be distinctly visible and difficult to remove. 

 

 The fouling marks should consist of a stone / cement concrete block about 1500 mm. in 

length, 250 mm. wide and 125 mm. thick, with the top edge rounded off and the top 

surface white-washed. These should be laid level with the top line of the ballast section.  
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 The number of wagons which can be accommodated in a siding or a loop should be 

marked on each fouling mark. 

 

8.0 Inspection and Maintenance of Points and Crossings  
 

a.  General 

 

 Points and crossings should be laid without the 1 in 20 cant.  

 

 Where large number of Points and Crossings are being maintained within a specific 

area such as marshalling yards, large lay-outs of sidings, terminal stations etc., regular 

cycle of maintenance covering all Points and Crossings should be organised.  

 

 Cess should be low enough to permit efficient drainage and adequate depth of ballast 

cushion should be provided.  

 

 Correct spacing of sleepers should be ensured according to the standard lay out 

drawings.  

 

 There should be no junction fish plates at stock rail joints or at the heel of crossings. 

At least one rail on either side of the Points and Crossings should have the same 

section as the Points and Crossings assembly rail section.  

 

 Use of spherical washers at appropriate places in a Points and Crossings assembly is 

very important. A spherical washer is used to obtain flush fit of the head of the nut of 

the bolt with the web of the rail, in the switch and crossing assembly. The use of 

spherical washer is necessary where the shank of the bolt is not at right angles to the 

axis of the rail. Spherical washers are used on skew side. In I.R.S. turnouts with 

straight switches, these should be provided on the left hand side invariably in the 

switch assembly.  

 

 The gauge and cross level measurements shall be done at the nominated stations. The 

track geometry at the turnout should not be inferior to that applicable to the route. 

However, gauge just ahead of actual toe of switch shall be as follows:  

 

(i)  All BG turnouts of 1:12 BG 60 kg with 10125 mm O.R. curved switches (on 

wooden, steel or PSC sleepers), 1:12 BG 52 Kg with 10125 mm O.R. curved 

switches on PSC sleepers and all thick web switches (52 kg/60 kg) on 

wooden/PSC sleepers i.e. all turnouts with switches having switch entry angle 

<0 20'00" = Nominal gauge. 

 

(ii)  All other turnouts excluding those (i) above i.e. turnouts with switches having 

switch entry angle  0 20'00"=Nominal gauge + 6mm. 

 

 The clearance, at the toe, heel of switch, at check rail and wing rail must be 

maintained within the tolerances prescribed in the schedule of dimensions.  
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 Packing under the sleepers must not be loose/defective especially under the crossing 

and the switch.  

 

 The chairs and fastenings and all other fittings must be properly secured.  

 

 The Points and Crossings assembly, should be in good condition and alignment with 

the rest of the track without kinks.  

 

 Adequate creep anchors should be provided to arrest creep. Box anchoring of at least 

one rail length ahead of stock rail is recommended. Creep posts should be erected at 

all interlocked facing points opposite the toe of the switch and creep should not be 

allowed to exceed permissible limits. In case of PSC sleeper layout with elastic 

fastening, creep anchors need not be provided. In case excessive creep is observed at 

such layouts, the condition of elastic fastenings may be examined and suitable action 

be taken. 

 

 It is desirable to weld stock and lead joints on the Points and Crossings assembly.  

 

b. Maintenance of Switches 
 

 In case of straight switches, correct amount of bend should be given to the stock rail 

on the turnout side at the theoretical toe of switch, to avoid bad alignment and kink. 

 

 The condition of stock & tongue rails should be carefully examined. Badly worn and 

damaged stock and tongue rails should be replaced by serviceable ones. A tongue rail 

may be classified as worn/damaged when – 

 

o It is chipped/cracked over small lengths aggregating to 200 mm within a distance 

of 1000 mm from its toe. Chipped length will be the portion where tongue rail has 

worn out for a depth of more than 10 mm over a continuous length of 10 mm. 

 

o It has developed knife edged tip (thickness of top edge being less than 2 mm) over 

a length of more than 100 mm any where upto a distance of 1000 mm from its toe. 

 

o It is badly twisted or bent and does not house properly against the stock rail 

causing a gap of 5mm or more at the toe, the limit described in the I.R.S.E.M. The 

tongue rail can, however, be reused after reconditioning of the broken/worn/ 

damaged tip by welding. 

 

o Tongue rail should be replaced/reconditioned when vertical/lateral wear exceeds 

the values laid down. The wear shall be measured at a point with 13 mm head 

width and at the point where tongue and stock rails are at same level.  
 

Vertical Wear        8mm for 60 kg  

5mm for 52 kg and 90R 

3mm for 75R and 60R 

Lateral Wear          8mm for 60 kg 

6mm for 52 kg and 90R 

5mm for 75 R and 60R 
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o Wear on stock rail shall not exceed the limits as laid down for vertical wear in rail 

for different rail sections. However, proper housing of tongue rails is to be 

ensured. Burred stock rail likely to obstruct the lock bar, should be replaced, if 

necessary. 

 

 Rail Gauge ties, rodding etc., hinder proper packing and ordinary beaters become 

ineffective. Yard gangs therefore, should use tamping bars at such locations. 

 

 To check the housing of the tongue rail and also the throw of the switch, all non-

interlocked points should be operated by hand lever and other points from the signal 

frame, when traffic permits doing so. If the tongue rail is found to be not housing 

properly against the stock rail, the defect must be rectified by the Permanent Way 

Staff in case of non- interlocked points and jointly with signal and telecommunication 

staff, in case of interlocked or partially interlocked points. 

 

 Tongue rail should bear evenly on all the slide chairs. This will be ensured when all 

the sleepers are packed properly. 

 

 When the tongue rail is in closed position, it must bear evenly against distance studs 

or blocks. 

 

 All bolts on switches should be kept tight. 

 

 Slight wide gauge at the toe of switch over and above the required widening to house 

the tip of the tongue rail, may be adjusted by providing suitable steel packing between 

the web of the stock rail and the lug of the slide chair wherever feasible. 

 

 Stretcher bars connected to the pull rod shall be maintained jointly by the Permanent 

Way Staff and the Signalling Staff. All other stretcher bars shall be maintained by the 

Permanent Way Inspector. Stretcher bars insulated for track circuit purposes shall not 

be interfered with unless signal staff are present.  

 

 Wear on switches can be reduced by lubrication of the gauge face of tongue rail.  

 

 On wooden sleeper layout assembly, the slide chairs should be fixed to timbers by 

plate screws. Round spikes should not be used for this purpose.  

 

c. Maintenance of Crossings 

 

 If any damage to the nose of crossing is noticed, its cause must be traced, which may 

be due to tight gauge or due to excessive clearance at the check rail.  

 

 If wing rails or check rails are badly worn laterally, it could be due to wide gauge at 

the crossing. Gauge can be maintained properly by the provision of a gauge tie plate 

under the nose of crossing, on layout of wooden sleepers.  
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 In obtuse crossings, the distance between the throat and the nose must be maintained 

correctly. 

 

 In diamond crossings, obtuse crossings should be laid square to each other with 

respect to the centre line of the acute crossings.  

 

 In the case of steel trough sleepers used in crossings, use of wooden blocks added to 

the contour of the underside of sleepers, strengthens the support and helps in better 

maintenance. However, for sleepers strengthened by providing steel ribs on their 

underside, use of wooden block is not required. 

 

 Maximum permissible vertical wear on wing rails or nose of crossing shall be 10mm. 

However, on Rajdhani/Shatabdi routes, as a good maintenance practice, crossing and 

the wing rails should be planned for reconditioning/resurfacing by welding on 

reaching 6mm wear for built up/welded crossing  and 8 mm wear for CMS crossings. 
 

Note: 
 

 In case of CMS crossings, for 52 kg section 2.0 mm  and for 60 kg section 2.5 mm 

should be deducted (to account for slope in casting of wing rails to 1:20 cant) 

from the observed wear measurements to find out the actual wear. 

 

 In case of welded heat treated crossings, the dimensions to be deducted from the 

observed wear for finding out actual wear is as shown on the relevant layout 

drawing.  

 

d. Maintenance of lead portion and turn in curve 

 

 The leads and radii of turnout should be correct according to the section of the rail and 

the angle of crossing used.  

 

 Initially, the lead curve correctness should be ensured by measuring offsets from the 

gauge face of the straight track. During maintenance, stations at 3.0 M intervals 

should be marked and the versines checked and track attended as necessary.  

 

 The versines of turn in curves on loops should be recorded at stations at 3.0 M 

intervals on 6.0m chord length during the inspection of points and crossings to check 

the sharpness of the curve and rectified as necessary. The turn-in curve should also be 

checked for condition of sleepers and fastenings.  

 

 The variation in versines on two successive stations in lead curve and turn in curve 

portions should not be more than 4mm and versine at each station should also not be 

beyond  3 mm from its designed value  
 

*** 
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C- Level Crossing 

 

1.0 Level Crossing  

 

“Level Crossing” means the intersection of road with railway track at the same level. 

  

1.1 Classification of Level Crossings  
 

The classification of Level Crossings should be settled in consultation with the road 

authorities concerned keeping in view the class of the road, visibility conditions, the volume 

of the road traffic and the number of trains passing over the level crossing. 

 

The classification of Level Crossings shall be as under : 

    

Special For roads 

A Class For roads 

B Class For roads 

C Class For roads 

D Class   For cattle crossing 

 

1.2 Classification roads 

 
For the purpose of this standard, roads shall be categorised as under : 

 

a) Class I roads  

 

 National Highways 

 State Highways 

 Important roads within towns  

 Roads in and around towns where road and rail traffic is heavy 

 

b) Class II roads  

 

 Major and other District roads 

 Un-important roads within municipal towns 

 Roads within non-Municipal towns including those within shunting limits of Railways 

stations 

 Other surfaced roads 

 

c) Class III roads 

 

 Earthen roads 

 Cart tracks 
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d) Class IV roads 

 

           Cattle crossings and foot-path  

 

1.3 Traffic and Engineering Gates 

 

 Traffic Gates :  Level crossing gates which are located between the outermost stop 

signals of a station are termed as Traffic Gates. The manning and operation of traffic 

gates shall be under the control of Operating department. The level crossings and 

structures pertaining thereto shall be maintained by the Engineering Department. 

When protected by signals the equipment shall be governed by the signals of the 

station/block hut and the operation as per the station working rules.  

 

 Engineering Gates :  Level crossing gates which are located beyond the outermost 

stop signals of a station and other than Traffic gates, are termed as Engineering Gates. 

It shall be under the control of  the Engineering Department both as regards to their 

operation and maintenance. Where the level crossing is protected by signals, fixed 

signals shall be provided in each direction in accordance with the relevant general 

rules/approved special instructions.  

.  

2.0 Gates and locking arrangements 
 

 The gates may be in the form of chains, lifting barriers or movable gates of approved 

design.  

 

 At new manned level crossings or when existing unmanned level crossings are upgraded 

to manned level crossings, lifting barriers should normally be provided which should be 

coupled so as to operate simultaneously. Chains or swing gates at existing manned level 

crossings should be replaced by lifting barriers on a programmed basis, giving priority to 

the important and busy level crossings.  

 

 Lifting type barriers, swing gates or chains when closed against road traffic shall be 

securely locked. When the locking arrangement is of the hasp and staple type with 

padlocks, two spare chains with loops at both ends should be provided for locking the 

gates when the locking arrangement goes out of order.  

 

 Stops should be provided to prevent level crossing gates from swinging towards the track 

and causing infringement. Catches should be provided to secure gates when in the open 

position to avoid obstruction to the road traffic.  

 

 In the case of all manned level crossings, two long spare chains with loops at both the 

ends, should be kept as a reserve for use as an alternate to the barrier/gate, in case of 

damage to them. Two discs painted red with the words "stop" with arrangements for 

fixing them to the ground should also form part of the spare equipment. Separate rail 

posts should be erected near the gate, so that the chains can be fixed on them. 
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3.0 Appointment of Gatemen , Rosters and Medical fitness Certificates 
 

 Before appointment, Permanent Way Inspector should ensure that competent men 

selected as Gatemen have obtained Certificates of fitness for class A3 from the Medical 

Department and that they are examined thereafter at periods stipulated by the rules in 

force. In all level crossings provided with telephone connections literate Gateman capable 

of exchanging private numbers, should be posted.  

 

 The hours of duty for the Gateman should be laid down and must confirm to the 

regulations in force. The rosters detailing the hours of working and rest for each Gateman 

shall be maintained at the gate-lodge. The roster should indicate clearly as to which 

Gateman is required to be on duty at any particular time. No Gateman shall change his 

hours of duty without the order of the Permanent Way Inspector.  

 

 Full particulars regarding the periodical medical examination and vision test of each 

Gateman shall be maintained at the gate-lodge.  

 

 When handing or taking over charge, the Gateman and their relievers should jointly check 

all the equipment and test all the gears to see that they are in order.  

 

 Every Gateman shall be fully conversant with the use of hand signals, detonators, fusees 

and protection rules.  

 

4.0 Census of Traffic at Level Crossings  

 

Periodical census of traffic at all level crossings, unmanned/manned should be taken at least 

once in five years to review the classification, in the case of manned level crossing and need 

for manning in the case of unmanned level crossing. However, for manned level crossings 

with traffic density 75000 TVUs or more but less than 1 lakh TVUs, the census should be 

taken up once in a 2-1/2 years to determine their eligibility and priority for replacement with 

ROBs/RUBs on cost sharing basis. The total train vehicle units/day (Train units X vehicle 

units) are worked out taking the census for a week. Train, motor vehicles, Bullock carts and 

Tongas being considered as one unit. Cycle rickshaw/ Auto rickshaw being considered as half 

unit. 

 

5.0 Inspection and Maintenance of level crossing 

 
 Each level crossing except those laid with PSC sleepers must be opened out and the 

condition of sleepers and fittings, rails and fastenings inspected at least once a year or 

more frequently, as warranted by conditions. Level crossings laid with PSC sleepers 

should be overhauled with each cycle of machine packing or more frequently as 

warranted by conditions and in no case shall opening be delayed by more than two years. 

In all cases, rails and fastenings in contact with the road shall be thoroughly cleaned with 

wire brush and a coat of coaltar/anti-corrosive paint applied. Flange way clearances, cross 

level, gauge and alignment should be checked and corrected as necessary, and the track 

packed thoroughly before reopening the level crossing for road traffic.  
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 Check rails of level crossings are required to be removed for tamping operation, 

overhauling of level crossings, distressing of LWR or track renewal etc. Check rails 

should be re-fixed as quickly as possible and preferably before leaving site. Should a 

situation arise where check rails can not be re-fixed for any reason and trains have to be 

passed, a speed restriction of 30 kmph should be imposed besides ensuring that road 

traffic is diverted till the check rails are put in place.  

 

 The painting of gates and discs should be done at regular intervals.  

 

 Whistle boards and 'STOP' boards provided on the approaches to level crossings should 

be properly maintained.  

 

 All trees, bushes or undergrowth that interfere or tend to interfere with the view from the 

Railway or roadway when approaching level crossings, should be cut down. 

 

 Manuscript register of repairs for all level crossings on his section should be maintained. 

This register should show the date of opening, the condition of sleepers with their age and 

time, the date and type of each sleeper changed and other requisite particulars.  

 

6.0 Equipment at Level Crossings  
 

The equipment for a manned level crossing shall be as follows; in addition to such others as 

may be prescribed by special instructions : 

 

 2 Hand signal lamps, tri-colour provided with bright reflectors. 

 1 Hand signal flag green. 

 2 Hand signal flags red. 

 1 Staff suitable for exhibition of red lamp or red flag. 

 2 Long spare chains with “stop” marked disc attachment at the center to cover the full 

width of the gate, for use in case the gates/barriers are damaged. 

 2 Spare small chains and padlocks for locking gates, in case locking arrangements of 

gates become defective. 

 10 Detonators. 

 1 Tin case for flags. 

 1 Tin case for detonators. 

 1 Canister for muster sheet. 

 1 Can for oil. 

 1 Tommy bar 

 1 Water pot or bucket. 

 1 Mortar pan. 

 1 Powrah. 

 1 Rammer. 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

53 

 1 Pick-axe. 

 1 Tool list (with columns drawn for checking of tools). 

 1 Book of safety rules in Hindi or regional language. 

 Duty roster. 

 Complaint book for road users. 

 Inspection register 

 Level crossing working instructions (in local language) where applicable. 

 Two gate lamps. 

 3 Flare signals (fuses) in Ghat, Suburban, automatic, double and multiple lines 

sections and 1 flare signal for single line sections. 

 Diagram indicating the method of protection to be adopted, in case of obstruction in 

the level crossing. 

 

Note: In case of level crossing in multiple lines the hand signal flags/lamps, detonators shall 

be increased suitably. 

 

7.0 Duties of Gateman  
 

 The Gateman should be on the alert and be prepared to take immediate action should 

danger be apprehended. The keys of the gates shall be on his person. 

 

 The Gateman should stand facing the track on the gate lodge side of the approaching 

train. He should observe all passing trains and be prepared to take such action as may 

be necessary to ensure safety of trains. 

 

 The Gateman should ensure that the gate lamps and lamps of all gate signals are 

lighted and kept burning continuously from sunset to sunrise. 

 

 No Gateman shall leave his gate unless other Gateman has taken charge of it. If it is 

necessary to leave his gate in an emergency, before doing so, he should close and lock 

the gates against the public road. 

 

 The Gateman should see that the channel for the flange of the wheel is kept clear. 

 

 The Gateman should keep the road surface well watered and rammed. 

 

 At level crossings, if any gate or barrier gets damaged/out of order the Gateman 

should use the spare chain and disc, for closing against the road traffic. As soon as 

possible, the Gateman should report to the nearest Station Master, Gang P.Way 

Supervisor or Permanent Way Inspector any defect in his gate or the apparatus 

pertaining to it. 

 

 At gates the signal or signals of which have become defective, the Gateman should 

close and lock the gates on sighting of train and hand signal or pilot the train past the 
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defective signal. In such case he should inform the Driver to report about the 

defective signal or signals to the Station Master at the next station. 

 

 In the event of a gate signal becoming defective the Gateman should maintain the 

signal in the ‘ON’ position by disconnecting the signal or the wire if necessary. 

 

 The Gateman should ensure that the equipment supplied to the gate is in good order 

and ready for immediate use. 

 

 Every Gateman shall as for as possible prevent trespassing by persons or cattle. 

 

 Action in emergency    
 

In case of an obstruction at the level crossing the Gateman should maintain the gate 

signals, if any, in the “ON” position and if unable to remove it, protect the line as 

under : 

 

(a) On double line, if both lines are obstructed during day, he shall plant a red banner 

flag at a distance of 5 meters from the end of check rails on the line on which a 

train is expected to arrive first, then plant another red banner flag on the other 

side at site of obstruction. He shall then pick up red hand flag and showing it, 

proceed on that line towards the direction of an approaching train to a point 600 

meters on Broad Gauge and 400 meters on Meter Gauge and Narrow Gauge from 

the level crossing and place one detonator on the line, after which proceed further 

to not less than 1200 meters from the level crossing on Broad Gauge and 800 

meters on Metre and Narrow Gauge and place 3 detonators on the line about 10 

meters apart. Having thus protected the line on which a train is expected to 

approach first, he should return to the level crossing, picking up the intermediate 

detonators on his way back. He shall then proceed on the other line showing the 

danger signal, place detonators similarly and return to the site of obstruction to 

warn the Driver of an approach train. 

 

(b) On single line, if the line is obstructed during day, he shall plant a red banner flag 

at a distance of 5 meter from end of check rails towards the direction from which 

a train is expected to arrive first, then plant another red banner flag towards the 

opposite direction at the site of obstruction. He shall then pick up the red hand 

flag and as in sub-para (a) above, protect the line in direction from which a train 

is expected to approach first, return to the site of obstruction, and proceed with all 

haste in the other direction to protect the line. Having protected the line on both 

sides he should station himself at the place of obstruction to warn the Driver of an 

approaching train.     

 

(c) At night the Gateman should light the two hand signal lamps and take action to 

exhibit red light and protect the lines as in sub-paras (a) and (b) above. 

 

(d) Gateman should take immediate action to inform the P.Way Supervisor, JE/SE 

(P.Way) and the nearest Station Master about the obstruction at the level crossing 

through messenger or other means available. 
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 Parting of a Train : If a Gateman notices that a train has parted, he will draw the 

attention of the Driver, Guard or Assistant Guard by shouting and/or whistling. He 

should also show green hand signal during day and white light during night waving up 

and down vertically as high and as low as possible. He should show no other signal. 

Should he fail to attract the attention of the Driver and if there is sufficient distance 

between the parted portions of the train, he must place 3 detonators on the line 10 

metres apart for the following portion or portions to attract the attention of the Guard 

by shouting and/or whistling.  

 

*** 
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D- BRIDGES 

 
1.0 Classification of bridges 
 

According to water ways and length of bridges, bridges are classified as under : 
 

 Important bridge: Important bridges are those having a linear waterway of 300 

metres or more or a total waterway of 1000 sq.m. or more and those classified as 

important by the Chief Engineer/Chief Bridge Engineer, depending on considerations 

such as depth of waterway, extent of river training works and maintenance problems. 

 

 Major bridge: A major bridge is one which has a total linear water way of 18 metres 

or more or which has a clear opening of 12 linear metres or more in any one span. 

 

 Minor bridges: A minor bridge is one which has a total linear water way of less than 

18 metres or which has a clear opening of less than 12 linear metres in any one span. 

 

2.0 Track structure on Bridges 

 
2.1  Rail and rail joints on Bridges 
 

 Longitudinal profile of Rails : In standard plate girders no camber is provided. Open 

web girders of span 30.5m and above are provided with camber. Track on these 

bridges are laid correctly following the camber of the girders. While re-timbering is 

done it should be ensured that the longitudinal level of rails follows the camber of 

girders. 

 

 Rail Cant :  On bridges the rail should be laid with an inward cant of 1 in 20 by 

continuing the same cant as on the approaches. 

 

 Rail joints over the bridges : In the case of small bridge opening less than 6.1 m rail 

joints should be avoided. For other spans, the preferred position of the rail joint is at 

1/3 the span from either end. 

 

 SWR on Bridges : SWR may be continued over girder bridges with un-ballasted 

decks upto 13.3 m opening if the length of SWR is symmetrical to the centre line of 

bridge and upto 6.1 m opening if the length of SWR is unsymmetrical to the centre 

line of the bridge. No fish-plated joint should be located on the girder or within six 

metres from either abutment. In all such cases rail free fastenings, such as rail screws, 

dog spikes or rail free clips shall be used, so that relative movement between rail and 

sleepers may take place. 

 

 LWR/CWR on Bridges : In the case of laying LWR/CWR, provisions of LWR 

Manual should be followed. 

 

o In the case of girders (unballasted deck) LWR can be continued over bridges 

where overall length is not more than 20 m. In case of bridges where the overall 
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length is between 20 and 43 m LWR can be continued on BG, in case of the track 

is laid with 52 Kg and 90R rails under certain conditions as laid down in LWR 

Manual. 

 

o LWR with rail free fastenings can be provided from pier with SEJs on each pier 

over the free end in the case of rollers on one side and rockers on other side. Box 

anchoring for a few sleepers should be done at the fixed end. In case of roller 

bearings on both sides, the central portion of the welded rails shall be box 

anchored on a few sleepers. 

 

o LWR can be continued  over a girder bridge with the provision of SEJ at the far 

end of the approach of the bridge using rail free fastenings over girder bridge. The 

length of the girder bridge will be restricted as per the table given in LWR 

Manual. 

 

 Precautions for arresting Creep : Track on girder bridges with un-ballasted deck is 

always laid with rail free fastenings in all cases. Track on girder bridges laid with 

standard single rails and fish-plated joints be isolated from the SWR if existing, on 

approaches on either side by providing atleast two well anchored Standard rail 

lengths. Similarly the track on the girder bridges not laid with LWR/CWR shall be 

isolated from LWR/CWR by a minimum length of 36 metres of well anchored SWR 

on either side. 

 

2.2 Bridge Timber 
 

(i) Minimum depth, length and spacing of timber 
 

Gauge Max. clear 

distance between 

consecutive 

sleepers 

Min. depth of 

sleepers exclusive 

of notching 

Length of sleepers 

B.G. 510 mm 150 mm Outside to outside of girder flanges plus 

305 mm. but not less than 2440 mm. 

M.G. 305 mm 125 mm Outside to outside of girder flanges plus 

305 mm. but not less than 1675 mm. 

N.G. 125 mm 125 mm Outside to outside of girder flanges plus 

305 mm. but not less than 1525 mm. 
 

(ii) Size of bridge timber for different Spans  
 

 Minimum thickness of timber for various girder spacing for B.G. and M.G. 
  

B.G. M.G. 

Centre to Centre 

of girder 

Depth of sleeper 

excluding notching 

Centre to Centre of 

girder 

Depth of sleeper 

excluding notching 

Up to 1850 150 mm Up to 1250 150 mm 

Up to 2000 180 mm Up to 1650 200 mm 

Up to 2300 240 mm Up to 2000 240 mm 
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 Size of bridge timber required for the standard spans  

 

Spans in 

Meters 

B.G. M.G. 

Size of sleeper 

b X d 

Size of sleeper 

b X d 

Up to 12.2 250 X 150mm 200 X 150 mm 

Up to 18.3 250 X 150 mm 200 X 200 mm 

Up to 24.4 250 X 180 mm 200 X 200 mm 

Up to 30.5 250 X 240 mm 200 X 240 mm 

 

(iii) Clear distance between joint sleepers  
 

The clear between joint sleepers should not exceed 200 mm both for B.G. and M.G.  

 

2.3  Guard Rails on Bridges 

 

 Guard rail should be provided on all girder bridges (including pre-stressed concrete girder 

bridges without deck slab) whether major or minor. Guard rail should also be provided on 

all major and important ballasted bridges and also on such other minor bridges where 

derailment may cause serious damages. On all flat top, arch and prestressed concrete 

girder bridges with deck slab, where guard rails are not provided the whole width of the 

bridge between the parapet walls shall be filled with ballast upto the top of the sleeper 

level. 

 

 The ends of guard rails should be bent vertically and buried and a block of timber fixed at 

the end to prevent entanglement of hanging loose couplings. To ensure that guard rails are 

effective, they should be spiked down systematically to every sleeper with two spikes 

towards the centre of the track and one spike on the opposite side. Notching of the rail 

foot for spikes fixing the guard rails should be done on every alternate sleeper. Sleepers 

should be tied at both ends by M. S. flats/tie bars through holding down bolts. 

 

 In the case of through girder bridges on double lines, the guard rails should be splayed on 

both ends on both lines. In the case of bridges other than through bridges on double lines, 

the splaying need be done only on the facing direction of particular line. However, the 

non-splayed end should be bent downwards after it is stopped at the end of the abutment 

and wooden block provided. 
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Particulars Sketch 

no. ref. 

B.G. M.G. N.G. 

Clearance between guard rail and 

running rail 

“a” 250+50 mm 200+25 mm 150+25 mm 

Length of guard rail outside ballast 

wall and maintained to clearances 

mentioned in item–1. 

L1 1825 mm 1825 mm 1825 mm 

Length of guard rails to be sent so as 

to be brought together at the middle 

of the track. 

L2 4875 mm 3655 mm 3200 mm 

 

The top table of the guard rail should not be lower than that of the running rail, by more than 

25 mm. In the case of bridges on curves with canted track the difference should be measured 

with reference to a straight line connecting the running tables of inner and outer rails. 

 

3.0 Inspection and maintenance of track on bridge 
 

 It should be ascertained whether it is central on the rail bearers and the main girders 

and in good line and level. Departure from line is caused by incorrect seating of 

girders, shifting of girders laterally or length wise,  incorrect seating of sleepers on 

girders or rails on sleepers, varying gauge or creep. Departure from level is caused by 

errors in level of bed blocks or careless sleepering. The adequacy of clearances of 

running rails over ballast walls or ballast girders at the abutments and condition of 

timbers and fastening on the run off and skew spans should be inspected. 

 The condition of sleepers, spacing of sleepers and fastening should be checked. 

Squareness of sleepers shall be ensured. Sleepers requiring renewals should be 

marked with paint, and renewals carried out. End bolts should be provided on sleepers 

which have developed end splits. 

 Hook bolts should be checked for their firm grip. Position of arrows on top of the 

bolts should be at right angles to the rails pointing towards the rail. Hook bolts should 

be oiled periodically to prevent rusting. 

 Creep and joint gaps should be checked and rails pulled back wherever necessary. 

Rail fastenings should be tight. Defective rails should be replaced. Where switch 

expansion joints are provided on the girder bridge, it should be ensured that free 

movement of the switch is not hindered. 

 Adequacy of guard rail arrangements should be checked. Correct distance between the 

running rail and guard rail should be maintained as per the prescribed dimensions. 

 Camber packing where provided should be in sound condition. 

 On girder bridges adequacy of pathways for inspection should be checked. 

 Sand bins which are provided for putting out fires should be filled with dry and loose 

sand. 

*** 
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(E) SWR Track 
  

1.0 Short welded rails (SWR)  
 

Short welded rails (SWR) is a welded rail which contracts and expands throughout its length. 

Normally the length of SWR is (3 X 13M) 39 M in BG and (3 X 12M) 36 M in MG. 

  

2.0 Track structure for SWR 

 

 Formation: SWR shall be laid generally on stable and efficiently drained formation. 

 

 Rails: The minimum section of rail shall be 90-R for Broad Gauge and 60-R for 

Metre Gauge. Only new rails and second hand rails conforming to the standards laid 

down in relevant cause of the Code of practice for welding of Rail Joints by the 

Alumino Thermit process and the Code of Practice for Flash Butt Welding of rails 

shall be welded into SWR. 

 

 Sleepers: The sleepers approved for use with SWR shall be as under:  

 

 Wooden sleepers with anti-creep or elastic fastenings.   

 Cast iron sleepers and steel tough sleepers with key type or elastic fastenings. 

 

Wooden sleepers with mild steel bearing plates and rail free fastenings may preferably 

be used at all fish plated joints when SWR is laid on metal sleepers. Concrete sleepers 

should be used in cases where SWR is likely to be converted to LWR/CWR 

immediately. In such cases the fish-plated joints shall have wooden sleepers at the 

joints. 

 

 Sleeper Density: Minimum sleeper density is M+4 for BG track and for 60 Kg rail 

M+7 BG track. 

 

 Ballast: Only stone ballast should be used. The depth of minimum ballast below the 

bottom of sleepers is 200 mm. both for Broad Gauge and Metre Gauge. 100 mm extra 

width of shoulder ballast over and above the standard ballast section on tangent track 

shall be provided on outside of curves upto 875 metres radius in Broad Gauge, 600 

metres radius in Metre Gauge. In the cases of sharper curves, the extra width shall be 

150mm. On existing SWR lengths, where this width is not available, this may be 

provided on a programmed basis. In the case of 60 kg. Rails LWR profile shall be 

adopted. 

 

3.0 Conditions of laying of SWR 
 

 Alignment  

 

SWR shall not be laid on curves sharper than 500 M radius in both BG & MG. However on 

PSC sleepers, SWR may be laid on curves with radius not less than 440 meters. 
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 Junction of SWR with insulated joints and point and crossings  

 

SWR shall not butt against insulated joints, heel of crossing and stock rail joints. Two 

standard length rails (13M/12M) shall be laid between the SWR and these locations. These 

standard length rails shall be anchored effectively by providing creep anchors, anti creep 

fastening and sufficient quantity (well profiled) of well compacted ballast to restrict the 

movement in either direction. 

 

 Junction with track laid with free rails on wooden sleepers  
 

When SWR track butts against track laid with free rail (13M for BG and 12 M for MG) on 

wooden sleepers, the later shall be adequately anchored for at least six rail lengths to check 

the creep of rails. These six rail lengths shall have a sleeper density of M+7. Additional 

shoulder ballast should also be provided. 

 

 SWR on Level Crossing  
 

SWR may be continued through the level crossing but no fish plated joint should fall on the 

level crossing and within six (6) meters from the edge of level crossing on either approach. 

 

 SWR on Bridges  
 

SWR may be continued over girders bridges with un-ballast decks up to 13.3 m opening if 

length of SWR is symmetrical to the centre line of bridge and up to 6.1 m opening if the 

length of SWR is unsymmetrical to the centre line of bridge. 

 

No fish plated joint should be located on the girder or within 6 m from either side abutment. 

Rail free fastenings such as rail screws, dog spikes or rail free clips shall be used in such 

cases over the bridge. 

 

4.0 Maintenance of short welded rails  
 

a.  Regular Maintenance Operations  

 

 Regular track maintenance including all operations involving packing, lifting, aligning, 

local adjustment of curves, screening of ballast other than deep screening and scattered 

renewal of sleepers may be carried out without restriction when the rail temperature is 

below tm+20
0
 C in case of zone III and IV and tm +25

0
 C in case of zone I & II. 

 On  curves of less than 875 m radius on BG and less than 600 m radius in MG or yielding 

formation, the above work shall be carried out when the temperature is less than tm+15
0
 C 

in case of zone I and II and tm + 10
0
 C in case of zone III and IV. 

 If the above maintenance  operations have to be undertaken at temperature more than tm+ 

25
0
 C in case of zone I and II and tm + 20

0
 C in case of zone III and IV then not more than 

30 sleeper spaces in one continuous stretch shall be opened, leaving at least 30 fully 
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boxed sleeper spaces between adjacent lengths which are opened out. Before the end of 

day’s work it shall be ensured that the ballast is boxed up properly. 

 

 During the months of extreme summer, to be specified by the Chief Engineer, for 

attention to the run down track even if the temperature is less than tm+25
0
 C in zone I and 

II and tm + 20
0 

C in zone III and IV then not more than 30 sleeper spaces in one 

continuous stretches shall be opened, leaving at least 30 fully boxed sleeper spaces 

between adjacent lengths which are opened up. 

 If joint gaps are not available at time of opening of the track even when the rail 

temperature is less than tm+25
0 

C in zone I and II and tm+20
0
 C in zone III and IV, not 

more than 30 sleepers in one continuous stretch should be opened leaving at least 30 

boxed sleeper spaces between adjacent lengths which are opened up. 

b.  Special maintenance in SWR  

Major lifting, major alignment of track, deep screening and renewal of sleepers in continuous 

length, these work shall be done under suitable precautions and normally when rail 

temperature is below tm+15
0
 C in case of zone I and II and tm + 10

0
 C in the case of zone III 

and IV. If it becomes necessary to undertake such work at rail temperature exceeding the 

above values then adequate speed restriction shall be imposed. 

 

5.0 Gap survey and adjustment of gap 
 

Gap survey and rectification of gaps is to be carried out, in stretches where track develops 

excessive creep, jammed joints, sun kinks, buckling, wide gaps, battered and hogged joints, 

fractures at joints and bending of bolts etc. In SWR the gap survey and adjustment should 

normally be done before the end of February once a year (i.e. before onset of summer). 

 

a.  Gap Survey 
 

 The gap survey shall be conducted on a clear and sunny day in the cool hours of the 

day. Gap survey should be carried out when rail temperature is in rising trend only. 

 

 The length over which gap survey is to be done should, wherever possible, be divided 

into suitable sub-sections, each bounded by fixed points such as level crossings, 

points and crossings etc. The survey should be completed during as short a time as 

possible, by employing adequate number of parties so that the rail temperature is not 

likely to vary appreciably. 

 

 The joint gaps shall be measured by taper gauge in mm. 

 

b.  Recommended range of value of gaps 
 

The recommended range of value of gaps (in mm.) during service for various ranges of rail 

temperature is indicated in the table given below : 
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For Zones 1 and II 

 
Temp. during 

gap survey 

Tm-12.5 to 

Tm-7.6 

Tm-7.5 to 

Tm-2.6 

Tm-2.5 to 

Tm +2.5 

Tm + 2.6 to 

Tm + 7.5 

Tm + 7.6 to 

Tm + 12.5 

Tm + 12.6 to 

Tm + 17.5 

Permissible 

value of gap 
11 to 14 9 to 13 7 to 11 5 to 9 3 to 7 1 to 5 

 

For Zones III and IV  

 
Temp. during 

gap survey 

Tm-17.5 to 

Tm-12.6 

Tm-12.5 to 

Tm-7.6 

Tm-7.5 to 

Tm -2.5 

Tm + 2.4 to 

Tm + 2.5 

Tm + 2.6 to 

Tm + 7.5 

Tm + 7.6 to 

Tm + 12.5 

Permissible 

value of gap 
11 to 14 9 to 13 7 to 11 5 to 9 3 to 7 1 to 5 

  
Note :  The values given above are for 3 rail panels.  

 

c.  Calculations for adjustment 

 

The average of the measured gaps is worked out. A comparison of the results of the gap 

measurements recorded and the permissible values of gap (concerned range for gap) given 

above will lead to one of the following cases :   

 

Case 1 -  Average gap is within the recommended range, but some of the individual gaps 

fall outside the range.  

Case 2 -  Average gap falls outside the recommended range.  

Case 3 -  Average gap as well individual gaps fall within the range.  

 

d.  Action to be taken 

 

The action to be taken is as follows : 

 

Case 1 -  Rectification work should be restricted to correcting the individual gaps, which 

falls outside the recommended range. Rectification should be done by pulling the 

minimum number of rails. Under no circumstances shall the adjustment be done 

by cutting a rail or introducing a longer rail.  

 

Case 2 -  The joint gaps shall be systematically adjusted from one end to the other end of 

the subsection. The rails shall be unfastened over convenient lengths, the gaps 

adjusted to the initial laying gaps and rails fastened. In this case introduction of a 

longer or shorter rail will be involved. Efforts should be made to see that only the 

minimum number of joint sleepers are disturbed.  

 

Case 3 -  No action is to be taken.  

 

*** 
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(F) LWR/CWR Track 
 

1.0 Definitions 
 

Long Welded Rail (LWR) : It is a welded rail, the central part of which does not undergo 

any longitudinal movement due to temperature variations. A length greater than 250metre on 

Broad Gauge and 500 metre on Metre Gauge will normally function as LWR. Maximum 

length of LWR under Indian conditions shall normally be restricted to one black section. 

  

Continuous Welded Rail (CWR) : It is a LWR, which may be continued through points and 

crossings including yards.  

 

Breathing Length : It is that length at each end of LWR/CWR, which is subjected to 

expansion/contraction on account of temperature variations.   

 

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.   

 

Buffer Rails : Buffer Rails are, a set of rails provided in lieu of SEJ at the ends of 

LWR/CWR to allow expansion / contraction of adjoining breathing lengths due to 

temperature variations. These will be laid with prior approval of Chief Engineer at locations 

where provision of SEJ is not permitted. Buffer rails may also be temporarily laid to facilitate 

maintenance/renewal operations. 

 

Rail Temperature: It is the temperature of the rail at site as recorded by an approved type of 

rail thermometer. This is different from ambient temperature, which is the temperature of air 

in shade at the same place. 

 

Rail temperature zones : The Indian Railways have been divided into four rail temperature 

zones. 

 

Temp. Zones  Limits of rail temperature 

Zone – I 40
0
 C to 50

0
 C 

Zone – II 51
0
 C to 60

0
 C 

Zone – III 61
0
 C to 70

0
 C 

Zone – IV  71
0
 C to 76

0
 C 

 

Mean Rail Temperatures (tm) : It is the average of the maximum and minimum rail 

temperatures recorded for the section. 

 

De-stressing : It is the operation undertaken with or without rail tensor to secure stress-free 

conditions in the LWR/CWR at the desired/specified rail temperature. 

 

../Figs/1_1.jpg
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Installation Temperatures (ti) : It is the average rail temperature during the process of 

fastening the rails to the sleepers at the time of installation of the LWR/CWR. 

 

De-stressing Temperatures (td) : It is the average rail temperature during the period of 

fastening the rails to the sleepers after destressing LWR without the use of rail tensor. If rail 

tensor is used, td for all practical purposes is equal to to. Range of td or to shall be within the 

limits of rail temperature shown below :  

 

Rail Section Range 

  52 kg & heavier tm +5°C to tm +10°C. 

  Others tm to tm +5°C 

 

Prevailing Rail Temperature (tp) : It is the rail temperature prevailing at the time when any 

operation connected with Destressing is carried out. 

 

Stress-free Temperature (to) : It is the rail temperature at which the rail is free of thermal 

stress. When tensors are utilised for the destressing operation the work has to be carried out at 

tp which shall be lower than stress free temperature. The extension to be applied by the tensor 

shall be calculated from the following formula : 

Expansion = L (to - tp) 

 

Where 'L' is the length of segment of the rail to which the extension is applied and  is the 

coefficient of linear expansion of rail steel. 

 

Rail Tensor : It is a hydraulic or mechanical device used for stretching the rail physically. 

 

Anchor Length (la) : It is the length of track required to resist the pull exerted on rails by the 

rail tensor at temperature tp .For practical purposes, this may be taken as equal to 2.5 metre 

per degree Celsius of (to - tp) for BG. 

 

Hot Weather Patrol : It is the patrol carried out when the rail temperature exceeds td + 

20°C. 

 

Cold Weather Patrol : It is the patrol carried out during cold months of the year in specified 

sections as per instructions of Chief Engineer. 

 
Consolidation of track : It is the process of building up ballast resistance to the tendency of 

movement of sleeper either initially before laying LWR or making up subsequent loss of 

resistance by anyone of the following 

 

i)   For track structures consisting of sleepers other than concrete sleepers  

 

 Passage of at least 3,00,000 gross tonnes of traffic on BG or at least 1,00,000 gross 

tonnes of traffic on MG when compaction of ballast is done using hand operated 

compactors/consolidators or rammers. 
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 Passage of at least 50,000 gross tonnes of traffic on BG or at least 20,000 gross tonnes 

of traffic on MG or a period of two days, whichever is later, when compaction is done 

by means of mechanised shoulder and crib compactor. 

 

ii) For the track structure consisting of concrete sleepers 

 

Passage of at least 50,000 gross tonnes of traffic on BG or at least 20,000 gross tonnes 

of traffic on MG or a period of two days whichever is later. 

 

iii)  At least one round of stabilisation by Dynamic Track Stabiliser (DTS). 

iv)  For newly laid LWR/CWR at least three rounds of packing, last two of which should 

be with on-track tamping machines. 

 

2.0 Permitted locations for LWR/CWR  
 

a.  General considerations for laying LWR/CWR 
 

 As a rule, complete track renewals (primary) shall provide for LWR/CWR wherever 

permissible by the provisions of LWR  Manual. Also existing rails on permitted locations 

may be converted into LWR/CWR, provided they meet the requirements laid down in the 

Manuals for Welding of Rail Joints by Alumino Thermit (SKV process)/ Gas Pressure/ 

Flash Butt Process, as the case may be. 

 

 New constructions/doublings/gauge conversions/retired alignment/permanent diversion 

shall be opened with LWR/CWR, wherever permissible by the provisions of LWR   

Manual. 

 

 In goods running lines, goods yards, reception yards and classification yards, rail joints 

may be welded to form LWR if the condition of all the components of track is generally 

sound and without any deficiency, subject to such relaxation as may be approved by 

Chief Engineer, in each specific case . 

 

b.  Alignment 

 

 LWR/CWR shall not be laid on curves sharper than 440 metre radius both for BG and 

MG. 

 

 LWR/CWR may be continued through reverse curves not sharper than 875 metre radius. 

For reverse curves sharper than 1500 metre radius, shoulder ballast of 600 mm over a 

length of 100 metre on either side of the common point should be provided. 

 

c.  Gradients 

 

 The steepest permitted grade shall be l:100. 

 

 A vertical curve shall be provided at the junction of the grade when the algebraic 

difference between the grades is equal to or more than 4 mm per metre or 0.4 percent. 

../../Welding/Weld_Cont.html
../../Welding/Weld_Cont.html
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The minimum radius of the vertical curve shall be kept as under : 

 

Broad Gauge Metre Gauge 

Group Minimum radius Group Minimum radius 

A 4000 metre All routes 2500 metre 

B 3000 metre 

C, D & E 2500 metre routes 

 

3.0 Track structure for LWR/CWR 
 

a.  Formation 

 

LWR/CWR shall be laid on stable formation.   

 

b.  Ballast cushion and section 

 

The minimum clean stone ballast cushion (below the bottom of the sleeper) of 250 mm shall 

be provided at the time of installation of LWR/CWR. Where speeds in excess of 130 km/h on 

BG or 100 km/h on MG are to be introduced, at least 300 mm ballast cushion or 200 mm 

ballast cushion over 150 mm of sub-ballast shall be provided. The ballast section and cushion 

provided for LWR/CWR shall be continued over SEJ and up to 3 rails beyond it wherever it 

is followed by SWR/ fish plated track. 

 

c.  Sleepers & fastenings 

 

Following types of sleepers and fastenings are approved for use in LWR/CWR: 

 

(i) On Broad Gauge 

 

 Concrete sleepers with elastic fastenings. 

 

 Steel trough sleepers with elastic fastenings for speeds not exceeding 130 km/h. (as an 

interim measure speed up to 160 km/h may be allowed) 

Note:  
 

 LWR/CWR already existing on steel trough sleepers and CST-9 sleepers with key 

fastenings for speeds upto 130 km/h, on BG, if behaving satisfactorily, may be continued. 

 

 On steel trough sleepers with key fastenings, the breathing lengths shall preferably be 

provided with elastic fastenings. 

 

 In case of CST - 9 sleepers, special precautions shall be adhered to. 
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 Existing LWRs/CWR on wooden sleepers with anticreep bearing (ACB) plates & two 

way keys or elastic fastenings, if behaving satisfactorily, may be continued for maximum 

speed of 130 km/h on BG and 100 km/h on MG. 

(ii) On Meter Gauge 

 

Concrete sleepers with elastic fastenings Preferably for speeds above 75 km/h but  

must for speeds above 100 km/h 
Steel trough sleepers with elastic fastenings. 

ST sleepers with keys  For speeds not exceeding 100 km/h 

CST-9 sleepers with keys 

 

d.  Sleeper density 

 

The minimum sleeper density (number of sleepers/km. ) in LWR/CWR shall be as follows: 

 

Types of sleeper Sleeper density BG/MG 

PRC Sleepers 1310 in temperature Zone I & II 

PRC Sleepers 1540 in temperature Zones III & IV 

Other sleepers 1540 in all temperature Zones 

 

e.  Rails 
 

 Rails of the following sections shall be welded into LWR/CWR : 

 

Gauge Rail section 

BG 90R / 52 kg / 60 kg 

MG 75R / 90R 

 

LWR/CWR already laid with 60R rails on MG may be allowed to continue. 

 

 In one LWR, two different rail sections are not permitted. In case of any change in rail 

section, LWR should be isolated by providing SEJ. 

 

 In case of LWR laid on concrete sleepers having different rail section on either side of 

SEJs, instead of providing three normal rail lengths of each rail section between SEJs, 

two three rail panels, one of each rail section, shall be provided with combination fish 

plated joint, between the two panel. 

 

 New rails used in LWR/CWR shall, as far as possible be without fish-bolt holes. 

Joining of rail ends temporarily during installation of LWR/CWR shall be done by 1 
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metre long fish plates with special screw clamps /joggled fish plates having slotted 

grooves & bolted clamps with speed restrictions. Fish bolt holes, if any, shall be 

chamfered. 

 

 While converting existing fish plated/SWR track into LWR/CWR, following 

precautions shall be taken :  

 

 Rail ends, which are bent, hogged, battered, or having history of bolt hole cracks shall 

be cropped before welding for conversion into LWR/CWR. 

 

 The rail shall be tested ultrasonically and all defective rails replaced before 

conversion into LWR/CWR. 

 

f.  Miscellaneous 

 

(i) Continuity of track structures : Wherever LWR/CWR is followed by fish plated 

track/ SWR, the same track structure as that of LWR/CWR shall be continued for 

three rail lengths beyond SEJ. 

 

(ii) Level crossings : Level crossings situated in LWR/CWR territory shall not fall 

within the breathing lengths.  

 

(iii) Points and Crossings : LWR/CWR shall not normally be taken through points 

and crossings. Three normal rail lengths shall be provided between stock rail joint 

(SRJ) and SEJ as well as between the crossing and SEJ. These normal rail lengths 

shall be provided with elastic rail clips /anchors to arrest creep. LWR/CWR shall 

not be taken through points & crossings. For any exceptions in these regards, 

special arrangements shall have the prior approval of RDSO. 

 

(iv) Glued Joints : All insulation for track circuiting in LWR/CWR shall be done by 

providing glued joints G3(L) type. 

 

(v) Location of SEJ : The exact location of SEJ shall be fixed taking into account the 

location of various obligatory paints such as level crossings, girder bridges, points 

and crossings, gradients, curves and insulated joints. SEJ with straight tongue and 

stock shall not be located on curves sharper than 0.5 degree (3500 m radius) as far 

as possible. SEJ shall not be located on transition of curves. 

 

(vi) Bridges with ballasted deck (without bearing) : LWR/CWR can be continued 

over bridges without bearings like slabs, box culverts and arches. 

 

(vii) Bridges with/without ballasted deck :  

 

 LWR/CWR shall not be continued over bridges with overall length as specified in 

next paras (a & b) for BG and not more than 20 metre for MG. 

 

 Bridges on which LWR/CWR is not permitted/ provided shall be isolated by a 

minimum length of 36 metre well anchored track on either sides. 
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a. Bridges provided with rail  free fastenings (single span not exceeding 30.5 metre 

and having sliding bearings on both ends)   
 

Overall length of the bridge should not exceed the maximum as provided in table below 

with following stipulations. 

 

 Rail free fastenings shall be provided throughout the length of the bridge between 

abutments. 

 

 The approach track upto 50 m on both sides shall be well anchored by providing ST 

sleepers with elastic fastenings or PRC sleepers with elastic rail clips with fair T / 

similar type creep anchors. 

 

 The ballast section of approach track upto 100 metre shall be heaped upto the foot of 

the rail on the shoulders and kept in well consolidated & compacted condition during 

the months of extreme summer and winter. 

 

b.  Bridges provided with rail free fastenings and partly box anchored (with single 

span not exceeding 30.5 metre and having sliding bearings at both ends)  

 

Overall length of the bridge should not exceed the maximum as provided in table below 

with following stipulations. 

 

 On each span, 4 central sleepers shall be box anchored with fair V or similar type 

creep anchors and the remaining sleepers shall be provided with rail-free fastenings. 

 

 The bridge timbers laid on girders shall not be provided with through notch but shall 

be notched to accommodate individual rivet heads. 

 

 The track structure in the approaches shall be laid and maintained to the standards as 

above para (a). 

 

 The girders shall be centralised with reference to the location strips on the bearing, 

before laying LWR/CWR. 

 

 The sliding bearings shall be inspected during the months of March and October each 

year and cleared of all foreign material. Lubrication of the bearings shall be done once 

in two years. 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

71 

 

 Maximum overall length of bridges permitted on LWR / CWR on B.G. (in metre) 

  

Temperature 

zones 

Rail section 

used 

Rail free fastenings on 

bridges 

Rail free fastenings on 

bridges partly box anchored 

Type of sleeper used in 

approaches 

Rail free fastenings on 

bridges 

I 60 kg 30 77 

 52 kg / 90R 45 90 

II 60 kg 11 42 

 52 kg / 90R 27 58 

III 60 kg 11 23 

 52 kg / 90R 27 43 

IV 60 kg 11 23 

 52 kg / 90R 27 43 

 

c.  Welded rails may be provided from pier to pier with rail-free fastenings and 

with SEJ on each pier  

 

The rail shall be box anchored on four sleepers at the fixed end of the girder if the girder is 

supported on roller one side and rockers on other side. In case of girder supported on sliding 

bearings on both sides, the central portion of the welded rails over each span shall be box 

anchored on four sleepers.  

 

d.  LWR/CWR may also be continued over a bridge with the provision of SEJ at the 

far end approach of the bridge using rail-free fastenings over the girder bridge  
 

The length of the bridge in this case will be restricted by the capacity of the SEJ to absorb 

expansion, contraction and creep, if any, of the rails. The length of the bridges with the above 

arrangement that can be permitted in various rail temperature zones for LWR/CWR with 

SEJs having maximum movement of 120 mm and 190 mm are as follows: 

 

Rail 

Temp. 

Zone 

Max. 

movement 

of SEJ used 

(mm) 

Max. length of bridge with SEJ Initial gap to be provided at td 

With ST/PRC 

approach 

sleepers 

With CST-9 

approach 

sleepers 

With ST/PRC 

approach 

sleepers 

With CST-9 

approach 

sleepers 

IV 190 55 m 45 m 7.0 cm 6.5 cm 

III 190 70 m 70 m 7.0 cm 6.5 cm 

II 190 110 m 100 m 6.5 cm 6.5 cm 

I 190 160m 150m 6.5 6.0 

II 120 20 m 15 m 4.0 cm 4.0 cm 

I 120 50 m 50 m 4.0 cm 4.0 cm 

 

Note: SEJ is to be installed 10 metre away from the abutment. 

 

e.   Welded rail may be provided over a single span bridge with rail free fastenings and 

SEJs at 30 m away from both abutments. The rail shall be box anchored on four 
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sleepers at the fixed end of the bridge if  bridge is supported on rollers on one side and 

rockers on other side. In case of bridge supported on sliding bearing on both sides, the 

central portion of the welded rails shall be box anchored on four sleepers. On both 

side of approaches fully creep anchored fastening shall be used. The length of single 

span bridge shall be as under : 

 

Temperature 

Zone 

Max. length of single span girder bridge with 

SEJ (190mm) at 30m away from both abutments 

with full creep resistant fastenings at approaches 

IV 75m 

III 87m 

II 110m 

I 146m 

 

4.0 De-stressing during maintenance 

 

Abnormal behavior of LWR/CWR whenever gets manifested in one or more of the following, 

de-stressing shall be undertaken : 

 

 When the gap observed at SEJ 

 

 differs beyond limits specified  

 exceeds the maximum designed gap of SEJ 

 when stock/tongue rail crosses the mean position 

 

 After special maintenance operations  

 

 After restoration of track following an unusual occurrence  

 

 If number of locations where temporary repairs have been done exceed three per km 

 

4.1 De-stressing of LWR 

 

 The work of de-stressing shall be done during a traffic block under the personal 

supervision of a PWI. 

 

  It is preferable to impose a speed restriction of 30 km/h before actually obtaining the 

traffic block and to loosen/remove fastenings on alternate sleepers to reduce total duration 

of the traffic block. 

 

(a)  Destressing of LWR with the use of rail tensors 
 

For de-stressing of LWR with the use of rail tensor, the following procedure shall be adopted: 

 

 Remove impediments to free movement of rail such as rail anchors, guard rails, check 

rails etc. 
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 During the first traffic block, create a gap of 1 metre at location B i.e. centre of LWR. 

Introduce rail closure as required and fasten with special fish-plates and clamps. Allow 

traffic at restricted speed. 

 

 Mark the anchor length A1 A2 and C1 C2 each equal to la at either end, the length A2 C2 

to be de-stressed. The anchor length 'la' should be determined on the basis of the lowest 

value of tp at which the De-stressing is likely to be carried out. 

 

 Erect marker pillars Wo, W1 etc., on each of the length A2 B and C2B. Transfer the 

marks Wo on to the rail foot. The distances WoW1, W1 W2 etc. shall be marked at about 

100 metre intervals, the distance from the previous pillars and the last pillar WB may be 

less than 100 metre. 

 

 During the second traffic block, when tp is less than the desired t0, de-stressing operation 

shall be carried out for the lengths A2 B and C2 B as described below. 

 

 Remove the closure rail from location B. Unfasten and mount on rollers the portion from 

A2 C2. Side rollers shall also be used while under taking de-stressing on curved track. 

Side supports on the inside of curve should be spaced at every nth sleeper. 

 

Where n =    Radius of curve (R) X No. of sleepers per rail length 

50 X (to- tp) 

Outside supports shall be used in addition at the rate of one for every three inside 

supports. 

 

 Fix the rail tenser across the gap at B and apply tension so as to obtain some movement at 

Wo to remove any kinks or misalignment and to minimise the friction in the rollers etc. 

Release the tension and note the movement Yo at Wo. 

 

 Transfer marks W1, W2 …….onto the rail foot and note temperature tp. 

 

 Calculate the required movement at W1 as under : 

 

Movement at W1 =Yo + elongation of length Wo W1 (L) due to temperature difference 

(to - tp) = Yo+ L   (to -t p) 

 

 Calculate the required movement at W2 as under: 

 

Movement at W2 = Movement at W1 and elongation of length W1 W2 (L) due to 

temperature difference (to - tp). 

 

Similarly, calculate the required movements successively at each of the remaining points.  

 

 Mark the above calculated extensions with respect to the transferred marks on the rail foot 

on the side away from the tensor. 

 

 Apply the tension by means of rail tensor till the mark of required extension comes 

opposite to the mark on the marker pillar W1. Fasten down the segment WoW1. 
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 Then check at W2, bring the mark of required extension at this location opposite to the 

mark on the marker pillar W2, by adjusting the tensor either by reducing or increasing 

tension and fasten down the segment W1W2. Similarly, check the remaining marks, 

adjust the tension as required and fasten down each segment before proceeding to the 

next. 

Note : 

 

a) Only one value, of tp has to be taken at the time of marking W1W2 etc. on the rail 

foot. The values of tp is not required to be taken thereafter. The variation of 

temperature, if any during the de-stressing operation shall automatically be taken care 

of by reducing or increasing the tensile force from the tensor, while coinciding the 

reference mark on rail with the corresponding mark on pillars. 

 

b) If for any reason, both the lengths A2B and C2B can not be fastened down 

simultaneously, the final adjustment in pull and fastening down of the individual 

segments may be done in series, first from A2 to B and then, from C2 to B. 

  

 After the fastening down of the last length A2B and C2B is completed, make a paint mark 

near free end of one rail at a distance of (6.5 metre + 2X25 mm -1 mm), measured from 

the end of, the other rail across the gap spanned by the rail tensor. 

 

 Remove the tensor, close the 1 metre gap temporarily and allow traffic at restricted speed.  

 

 During another traffic block, cut the rail at the paint mark, insert a rail closure of length 

exactly equal to 6.5 metre and weld one end thereof. If the gap at the other end is also 25 

mm, it can be welded in the same block. Otherwise, fasten with special fishplates and 

clamps and allow traffic at restricted speed. In the latter case during a subsequent block, 

when tp is not greater than t0, release rail fastenings on either side to the required extant 

and pull the rails with rail tensor to  get the desired gap of 25mm, refasten the rail and 

weld the joint. Release the tensor after a lapse of a minimum of 20 minutes after pouring 

of the weld metal. 

 

 During subsequent traffic block, when tp is less than td, equalise the forces in the rail by 

releasing the fastenings over a length of 100 metre on either side of location B and 

tapping with wooden mallets etc. Fasten down the rail and allow traffic. 

 

 During another traffic block, when tp is within the range of temperature specified for td, 

de-stress the end 100 metre from SEJ. Thereafter, weld the closure rail next to SEJ duly 

ensuring setting of the SEJ. 
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(b)  De-stressing of LWR/CWR without the use of rail tensor 

 

o A traffic block of adequate duration should be arranged at such time that the rail 

temperature will be within the temperature range specified for td during the fastening 

down operations.  

 

o Before the block is actually taken, a speed restriction of 30 km/h should be imposed and 

fastenings on alternate sleepers loosened. 

 

o When the block is taken, the closure rails shall be removed, the SEJs adjusted and 

fastened. 

 

o The remaining sleepers fastenings on both running rails shall be loosened/removed 

starting from the ends near the SEJs and proceeding towards the centre of LWR. The rail 

shall be lifted and placed on rollers at every 15th sleeper to permit the rails to move 

freely. While de-stressing on curved track, side rollers may be provided. The rails shall be 

struck horizontally with heavy wooden mallets to assist in their longitudinal movement. 
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o The rollers shall then be removed, the rails lowered to correct alignment and fastenings 

tightened, starting from the middle of LWR and proceeding towards both ends 

simultaneously. The tightening of fastenings shall be completed within the temperature 

range for td. The actual range of temperature during the period of tightening shall be 

recorded by PWI along with the time and date. 

 

o Simultaneously with the tightening of fastening, arrangements for insertion of cut rails 

between the SEJ and LWR shall be started. The four gaps shall be measured individually 

and the rails of required length cut by saw keeping required gaps for AT welding. The cut 

rails shall then be placed in position, fastened to the sleepers and welded at each end. 

Fastenings for 20 metre on each end of the LWR shall be removed before welding. Joints 

shall be clamped for 20 minutes after welding. 

 

5.0 Gaps at SEJ 
 

 Gaps at SEJ shall be adjusted at the time of laying/subsequent destressing of LWR/CWR 

and shall be as under : 

 

Rail section  Gap at 'td' 

52 kg/60 kg 40 mm 

Others 60 mm 

 

 The gaps between the reference mark and tongue rail tip/stock rail corner at various rail 

temperatures shall not differ by more than +10 mm from the theoretical range. 

 

 Where fish-plated or SWP track is joined on one side of SEJ, the gap between the 

reference mark and tongue rail tip/ stock rail corner on LWR/CWR side shall not differ 

by more than +10mm from the theoretical range. 

 

6.0 Laying of long welded rails and continuous welded rails 

 
 (i)  Survey 

 

A foot by foot survey of the sections where LWR/CWR is proposed to be laid shall be 

carried out in regard to the following : 

 

 Locations over which LWR/CWR cannot be carried through on account of constraints 

such as bridges having substructure/superstructure in a distressed condition, curves, 

gradients, points and crossings, unstable formation etc. shall be identified. Such 

stretches of track shall be isolated from the remaining portion of LWR/CWR by 

provision of SEJs at either end. 

 

 Locations where following preliminary works are required to be carried out shall be 

identified for completion before laying of LWR/CWR : 

 

 Replacement of insulated joints by glued joints 
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 Realignment of curves 

 Lifting or lowering of track to eliminate sags and humps 

 Introduction and improvement of vertical curves 

 Stabilisation of troublesome formation 

 Rehabilitation of weak bridges involving removal or lifting of rails or introduction 

of temporary arrangements 

 

A detailed plan shall be made showing the exact locations of SEJs and of various 

other features.  

 

(ii)  Temperature records 

 

The maximum daily variation of rail temperature and the mean rail temperature (tm) 

for the section shall be ascertained from the temperature records available with the 

PWI-Incharge. 

 

If rail temperature records of preceding five years are not available, the mean and 

range of rail temperatures shown in the "Map of India showing Rail Temperature 

Zones" shall be adopted. 

 

(iii)  Material required 

 

Following materials are required for laying one LWR : 

 

 Four numbers of 6.5 metre or longer rail pieces of the same rail sections as LWR 

 Two sets of SEJs with Sleepers and fastening 

 Adequate numbers of 1 metre long fish plates with special screw clamps / joggled fish 

plates with slotted grooves bolted clamps  

 Rail closures of suitable sizes 

 1 metre and 10 cm straight edges  

 Callipers and feeler gauges (2 mm to 0.1 mm) 

 Rail cutting equipment  

 Destressing equipment i.e. rollers, mechanical/hydraulic rail tenser, mallets and side 

rollers for curves 

  Alumino-thermic/mobile gas pressure welding equipment and consumable materials 

  Equipment for protection of track 

  Equipment for night working 

 

(iv) Preliminary works 

 

Deep screening of ballast along with lifting or lowering of track, if required, should precede 

laying of LWR/CWR. Standard ballast section for LWR/CWR shall be provided. All other 

preliminary works identified during survey as mentioned above shall also be completed 

before laying of LWR/CWR. 
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If any of the preliminary works can not be completed before installation of LWR/CWR, such 

stretches should be isolated by providing SEJs. On completion of these works, such stretches 

may be welded, destressed and joined with LWR/CWR . 

 

(v) Welding of rails to form LWR 

 

 Rails shall normally be welded into sufficiently long panels of 10 to 20 rail lengths or 

more by flash butt welding/gas pressure welding, either in the welding depot or on 

cess or in-situ. The joints in between only shall be welded by alumino-thermic 

welding (SKV process). 

 

 Before laying long welded panels or before welding of rails, two complete sets of 

SEJs, one at either end of the proposed LWR/CWR shall be inserted at pre-

determined locations with gaps in mean position. Closure rails of 6.5 metre or longer 

length shall be provided at LWR side of SEJs to facilitate adjustment of gaps during 

destressing operation. 

 

 Laying of welded panels or welding of joints at site can be done at any time of the 

year. But after welding into sufficiently long panels of about 1 km or longer, 

destressing shall be undertaken as soon as possible. Under unavoidable circumstances 

where destressing could not be done soon after and not likely to be done within a 

reasonable period, a strict vigil shall be maintained on the prevailing rail 

temperatures, and if the rail temperature rises more than 20
0
C above the rail 

temperature at which welding of rails/laying of welded panels was done, temporary 

destressing shall be undertaken at a rail temperature of 10
0
C below the maximum rail 

temperature likely to be attained until final destressing. If the rail temperature comes 

down appreciably, cold weather patrolling should be introduced. Final destressing 

shall be done after consolidation of track has been achieved. 

 

 Temporary speed restriction shall be imposed on the length of track where welded 

panels are joined by 1m long fishplate with special screw clamps or joggled fishplate 

with slotted groove & bolted clamps. 

 

7.0 Regular track maintenance 
 

Regular track maintenance in LWR/CWR includes following operations : 

 

 Tamping/packing 

 Lifting 

 Aligning including minor realignment of curves 

 Shallow screening/shoulder cleaning 

 Renewal of fastening requiring lifting 

 Maintenance of buffer rails 
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(a)   General 

 

 Track Structure consisting of other than concrete sleepers in LWR/CWR: The 

regular track maintenance in LWR/CWR shall be confined to hours when rail 

temperature is between td +10°C and td -30°C and shall be completed well before 

onset of summer. If rail temperature after maintenance operation exceeds td + 20°C 

during the period of consolidation, the speed restriction of 50 km/h on BG and 40 

km/h on MG shall be imposed when shoulder and crib compaction has been done and 

30 km/h and 20 km/h respectively when shoulder and crib compaction has not been 

done in addition to posting mobile watchman. 

 

 Track structure consisting of concrete sleepers: The regular track maintenance in 

LWR/CWR shall be confined to hours when the rail temperature is between td + 10°C 

and td -30°C and shall be completed well before onset of summer. If rail temperature 

after the maintenance operation exceeds td + 20°C during the period of consolidation, 

then the speed restriction of 50 km/h on BG and 40 km/h on MG shall be imposed. 

 

(b)   Mechanised Maintenance 

 

 Maintenance tamping: Tamping in LWR/CWR with general lift not exceeding 50 

mm in case of concrete sleeper and 25 mm in case of other sleepers including 

correction of alignment shall be carried out during the period when prevailing rail 

temperatures are within specified limit mentioned as above para (a) together with 

precautions.  

 

 Lifting of track: Lifting where needed, in excess of 50 mm in case of concrete 

sleepers/25mm in case of other types of sleepers shall be carried out in stages with 

adequate time gap in between successive stages such that full consolidation of the 

previous stage is achieved prior to taking up the subsequent lift. 

 

 Cleaning of shoulder ballast: Mechanised cleaning of shoulder ballast shall be 

undertaken when prevailing rail temperatures are within the limits prescribed as 

mentioned in para ( a) above, together with the precautions mentioned therein. 

 

(c)   Manual maintenance 

 

 At no time, not more than 30 sleepers spaces in a continuous stretch shall be opened 

for manual maintenance or shallow screening with atleast 30 fully boxed sleeper 

spaces left in between adjacent openings. Maintenance of in between lengths shall not 

be undertaken till passage of traffic for atleast 24 hours in case of BG carrying more 

than 10 GMT or 2 days in case of other BG and MG routes. 

 

 For correction of alignment, the shoulder ballast shall be opened out to the minimum 

extent necessary and that too, just opposite the sleeper end. The ballast in shoulders 

shall then be put back before opening out crib ballast for packing. 
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 In exceptional circumstances when more than 30 sleeper spaces have to be opened for 

any specific work, like through screening of ballast etc. during the period of the year 

when minimum daily rail temperature is not below td -30°C maximum does not go 

beyond td +10°C, up to 100 sleeper spaces may be opened under the direct supervision 

of PWI. It should however, be ensured that rail to sleeper fastenings on the entire 

length of LWR are functioning satisfactorily and SEJs do not indicate any unusual 

behaviour. 

 

(d)   Scattered Renewal of Sleepers 

 

Not more than one sleeper in 30 consecutive sleepers shall be replaced at a time. 

Should it be necessary to renew two or more consecutive sleepers in the same length, 

they may be renewed one at a time after packing the sleepers renewed earlier duly 

observing the temperature limits specified mentioned in para (a) above with 

precautions. 

 

(e)   Renewal of fastenings 

 

The work of renewal of fastenings shall be carried out when rail temperature is within 

the limits specified, mentioned in para (a) above with following additional 

precautions. 

 

 Renewal of fastenings not requiring lifting: Fastenings not requiring lifting of rails, 

shall be renewed on not more than one sleeper at a time. In case fastenings of more 

than one sleepers are required to be renewed at a time, then atleast 15 sleepers in 

between shall be kept intact. Work shall be done under supervision of keyman. 

 

 Renewal of fastenings requiring lifting: Fastenings requiring lifting of rails i.e. 

grooved rubber pads, etc. shall be renewed on not more than one sleeper at a time. In 

case fastenings of more than one sleepers are required to be renewed at a time, then at 

least 30 sleepers in between shall be kept intact. Work shall de done under 

supervision of Gangmate. 

 

(f)   Maintenance of SEJs 

 

 Once in a fortnight SEJs shall be checked packed and aligned if necessary. Oiling 

greasing of tongue and stock rails of SEJ and tightening of fastenings shall be done 

simultaneously. Movement of SEJs shall be checked and action taken for de-stressing 

if necessary. 

 

 During his daily patrolling, keyman shall keep special watch on the SEJs falling in his 

beat. 

 

(g)   Maintenance of buffer rails 
 

 Type of sleepers under buffer rails  
 

- PRC sleepers with  J clips. 
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     - Wooden sleepers with  M.S. canted bearing plates and rail screws. 

 

 Expansion gap in each buffer rail joints 7.5 mm at ‘td’ range. 

 

 All fish bolts holes in buffer rails should be chamfered. 

 

 If buffer rails are provided between track and LWR, then conventional track for three 

rail length should be box anchored. 

 

 Fish bolts of buffer rails should be kept tight at all times. 

 

 Buffer rails are laid with rail free fastenings. 

 

 Extra shoulder ballast width of 500 mm & heaping of ballast up to 100 mm should be 

provided in buffer rail lengths. 

 

 Maintenance of rails shall be of high standards. 

 

 Lubrication of buffer rail joints should be done in temperature range between ‘td’ - 

15
0
C to ‘td’ + 15

0
C and average gap value 3 to 12 mm. 

8.0 Special track maintenance 
 

Special track maintenance in LWR/CWR includes following operations : 

 

 Through fittings renewal 

 Deep screening/mechanised cleaning of ballast 

 Lowering / Lifting of track  

 Major realignment of curves  

 Sleeper renewal, other than scattered renewals  

 Rehabilitation of bridges and formation causing disturbance to track 

 

a.  Through fittings renewal:  
 

Whenever it is decided to carry out through renewal of fittings so as to ensure proper 

functioning of LWR, the LWR shall be de-stressed along with the through fittings renewal. 

 

b.  Deep screening / mechanised cleaning of ballast 

 

Deep screening shall be carried out as per the procedure laid down in chapter 3 (Lesson plan 

for training of PWS Phase I), with further provisions as under. 

 

I.  Wherever mechanised cleaning of ballast is resorted, the detailed procedure of deep 

screening shall stand replaced by the sequence of operations of Ballast Cleaning 

Machine (BCM). 
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II. Ballast Cleaning Machine (BCM), Tamping Machine and Dynamic Track Stabilizer 

(DTS) shall, as far as possible, be deployed in one consist. 

 

III. Temperature records of the sections where deep screening is to be undertaken, shall 

be studied for the previous and the current year. The maximum and minimum rail 

temperature attainable during the period of deep screening and during the period of 

consolidation shall be estimated.  

 

IV. Any of the following three methods may be adopted for carrying out the work of deep 

screening/mechanised cleaning: 

 

 If range of rail temperature falls within td + 10
0
C to td - 20

0
C deep screening may 

be done without cutting or temporary de-stressing. 

 

 If range of rail temperature falls outside as mentioned above, temporary de-stressing 

shall be carried out 10
0
C below the maximum rail temperature likely to be attained 

during the period of work. CWR shall be cut into LWRs of about 1 km length with 

two temporary buffer rails of 6.5 metre long & clamped. 

 

 Wherever rail renewals are being carried out, LWR/CWR may be converted into 

three rail panels and deep screening done. 

 

V. Constant monitoring of rail temperature shall be done during the progress of work. 

Should the temperature rise more than 10
0
C above td /temporary destressing 

temperature, adequate precautions shall be taken including another round of 

temporary destressing. Deep screening shall be undertaken within 15 days of 

temporary destressing failing which temporary destressing may become due again, if 

the range of rail temperature varies appreciably. 

 

VI. During the period of deep screening, if there is any possibility of minimum 

temperature falling 30
0
C below td/temporary destressing temperature, cold weather 

patrol should be introduced to detect/ guard against rail fractures. 

 

VII. Sequence of operation :  

 

 Deep screening of LWR may be done from one end of LWR to other end. 
 

 After deep screening and consolidation, destressing of LWR shall be undertaken. 

c.  Other Special Maintenance 

 

 Other types of special track maintenance constitute jobs like lowering of track, major 

realignment of curves, renewal of large number of sleepers or rehabilitation of formation/ 

bridges causing disturbance to track. For carrying out such maintenance, the affected 

length of track may be isolated from LWR/CWR by introducing SEJs or buffer rails as 

needed. 

 

 Temperature records of the section shall be studied and action taken in accordance with 

sub para b III& IV above. 
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 After completion of work, the affected length of track shall be destressed at the required 

destressing temperature and joined with rest of the LWR/CWR. 

 

9.0 Unusual occurrences 
 

Unusual occurrences in LWR/CWR comprise of the following : 

 

 Damage to SEJ/buffer rails. 

 

 Disturbance to LWR/CWR such as accidents, breaches etc.  

 

 Buckling or tendency towards buckling. 

 

 Rail fractures or replacement of defective rail/ glued joint. 

 

a.  Damage to switch expansion joint 

 

The damaged/broken SEJ shall be replaced and gap adjusted. Traffic may be allowed if 

necessary at a restricted speed and thereafter restriction relaxed progressively. If another SEJ 

is not available for replacement, both the damaged SEJ and the undamaged SEJ on the 

opposite rail at the same location, shall be replaced by a closure rail and connected to 

LWR/CWR with special clamps and fish-plates. The traffic over the clamped joints may be 

permitted at a restricted speed. The restriction may be relaxed only after the new SEJ has 

been inserted in the correct position and the clamped joint has been replaced with in-situ 

weld. 

 

b.  Breaches, temporary girders and diversions 

 

 The affected portion shall be isolated by insertion of SEJs preferably within the 

temperature range specified for td. The track thus isolated shall be replaced by fishplated 

track which shall be box anchored, if necessary. 

 

 In the breached sections where the new banks are constructed, the formation shall be fully 

consolidated before laying LWR/CWR again. 

 

 In case of diversions and insertion of temporary girders, SEJ shall be inserted to isolate 

the portion where such work is required to be done. 

 

 LWR/CWR panels in the affected portion shall be de-stressed immediately after the 

LWR/CWR are restored. 

 
 

*** 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

84 

 

G - Creep 

 
1.0 Creep  

 
Longitudinal movement of rail with respect to sleeper is called Creep. Rails have a tendency 

to move gradually in the direction of the dominant traffic. It is believed to be caused by the 

‘ironing out’ of yielding track by the moving load augmented by braking loads, and by the 

impact of the wheels on the running on ends of the rails, particularly at times when they are 

in a state of expansion or contraction. 

 

1.1 Effect of Creep 
 

 Sleepers getting out of square. 

 Distortion of gauge. 

 Loosening of joints. 

 Shearing and breaking of spikes, bolts and fishplates. 

 Buckling, in extreme cases. 

 

1.2 Causes of creep  
 

The following are some of the avoidable causes to which creep is attributed: 

 

 Inadequate toe loads of the rail to sleeper fastening and rails not secured properly to 

sleeper. 

 Inadequate ballast resistance to the movement of sleepers due to poor or insufficient 

ballast or other causes. 

 Inefficient or badly maintained rail joints. 

 Rails too light for the traffic they carry. 

 Improper expansion gaps. 

 Decaying sleepers, uneven spacing of sleepers. 

 Lack of proper drainage. 

 Yielding formation resulting in uneven cross-levels. 

 Loose/uneven packing. 

 Rail seat wear in metal sleeper road. 

 

1.3   Precautions to reduce creep 
 

 For reducing creep, it must be ensured that the rails are held firmly to the sleepers and 

adequate ballast resistance is available. All spikes screws and keys should be driven 

home, the sleepers properly packed, and crib and shoulder ballast compacted.  
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 With steel trough and cast iron plate sleepers and in the case of sleepers where elastic 

fastenings and other fastenings with adequate toe-load are used, no trouble is 

normally experienced. Careful watch should be kept for a series of jammed joints. Not 

more than six jammed joints continuously should be permitted in the case of single 

rail joints. In case of SWP not more two consecutive jammed joints should be 

permitted at rail temperatures lower than tm in the case of Zone I and II, tm –5 in the 

case of Zone III and IV. On girder bridge, adjustment may be necessitated at regular 

intervals.  Anti-creep devices should be provided on the approaches of girder bridges 

for adequate length. 

 

 To arrest excessive creep on wooden sleeper road, not provided with anti-creep 

fastenings, adequate  numbers of anchors of approved design should be provided; no 

anchors being provided at the joint sleepers. Both rail seats of the sleepers should be 

anchored on the same side. In addition to sufficient directional anchors being 

provided if considered necessary. 

 
 Creep on steel / cast iron plate sleepers should be counteracted as follows : 

 

 On C.I. plate sleepers all keys should be driven in the direction of traffic on the 

double line and alternately in the opposite direction on single line. 

 

 On steel trough road normally keys are driven as indicated in S.S.I. sheet 3 to 4 of 

Indian Rail Standard Track Manual. However, where heavy creep is experienced 

on double line, all the four keys may be driven in the direction of the creep 

(generally in the direction of traffic). On single line keys may be driven in the 

opposite direction on alternate sleepers. 

 

1.4 Permissible amount of creep  

 
 Creep in excess of 150 mm shall not be permitted. 

 

1.5  Adjustment of creep  
 

It is a good practice to adjust creep before the commencement of summer. It is desirable to 

pull back the rails during the cool hours of the day. Adjustments of creep should be carried 

out in the following manner : 

 

 Careful measurement of expansion gaps as existing, would be done and appropriate 

length which can be dealt with in one operation should be chosen. The total amount of 

gap in the length should be equal to the standard expansion gap required for the 

temperature at the time, multiplied by the number of joints in the length. 

 

 Work should start at the running-on end of the length, commonly just beyond the points 

and crossings or level crossings. The work of creep adjustments should be carried out 

under the protection of Engineering signals by the Permanent Way Inspector.  

 

 Before pulling back is commenced the keys are knocked out and fish-plates removed or 

eased. Correct expansion liners should be used and the rails should be pulled back with 
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bars. If the fish-plates are removed, the bars can pull against a tommy bar thrust through a 

bolt hole. Next, the rail is keyed up, the bolts of joints correctly tightened up, and the 

expansion liner moved to the next joint, whereupon the process is repeated. 

 

 Mechanical and hydraulic devices are available for adjustment of creep. Such a device 

can be set with the wide joints behind it and the tight joints ahead of it. Expansion liners 

are put in all the wide joints, all keys, spikes and fish bolts are loosened. The adjuster then 

closes up the rails behind it by pushing, leaving a gap of some centimetres between the 

rail ends opposite the machine. The corrected rails are then fastened up. 

 

 The machine is next attached to the rail ahead of it, keys, spikes and fish bolts loosened 

for that rail and those beyond it. These rails are then pulled until only the normal 

expansion gap is left opposite the machine. The operation leaves some of the gaps wide 

and it is then necessary to fix the machines further ahead in order to close them upto 

normal by pulling against expansion liners. 

 

 When the value of total gap existing is more than the standard expansion gap required for 

the temperature at the time of adjustment multiplied by the number of joints, it is 

necessary to provide closure rails. When closure rails are put in, a speed restriction of 30 

km/h should be imposed, which should be removed, when closure rail is changed. 

 

 During adjustment of creep, the sleeper spacing should be adjusted if necessary, special 

attention being given to the joint and shoulder sleeper spacing. 

 

1.6  Creep indication posts  
 

Creep indication posts square to the track should be erected on either side of the track on the 

cess at intervals of about one km. These may be un-serviceable rail posts with chisel mark 

square to the joints. The top of the post should be about 25 mm above the rail level and the 

amount of creep one way or the other measured with a fishing cord stretched over the chisel 

marks. 

 

*** 
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H- Buckling of Track 
 

1.0 Buckling of track  
 

Buckling of track occurs when high compressive forces are created in the rails associated 

with inadequacy of lateral resistance in the track at the place.  

1.1  Symptoms of Buckling  

 Sun kinks in track. 

 High percentage of hollow/loose sleepers in continuous length. 

 Absence of gaps in joints in the morning hours in hot weather in SWR/ Fish-plated 

track. 

 

 1.2 Causes of Buckling 
 

 Improper functioning of SEJ in LWR/CWR. 

 

 Failure to adhere to the temperature ranges specified for operation on LWR/CWR. 

 Inadequate expansion gaps in SWR/ Fish-plated track. 

 Non-lubrication of rail joints in SWR/ Fish-plated track. 

 

 Failure to counteract creep in time.  

 

 Failure to remove rail closures from track.  

 

 Carrying out of operations such as deep screening, lifting of track and slewing of 

track, without adequate precautions.  

 

 Inadequate resistance to longitudinal, lateral and vertical movement of track due 

to deficiencies in ballast section or/and inadequate ballast consolidation. 

 

 Use of ineffective fastenings or missing fastenings resulting in loss of creep 

resistance and torsional resistance. 

 

 Excessive settlement of formation. 

 

1.3 Precautions Against Buckling 
 

 Operations which impair the lateral resistance of track are not carried out when 

rail temperatures are high.  
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 Before the hot weather sets in, the greasing of fish plates is done in SWR/ Fish-

plated track and lubrication of SEJ should be done periodically in LWR/CWR 

track. 

 

 The joints gap survey is done in the cases of SWR and adjusted before the hot 

weather. Similarly in case of single rail panel, joint gaps should be adjusted 

wherever necessary.  

 

 Adequate precautions are taken to reduce creep. 

 

 Over-tightening of fish bolts is avoided  but they should be reasonably tight in 

SWR/ Fish-plated track.  

 

 Particular attention is also paid to stretches of track, one liable to creep and the 

other held against creep. Jammed joints at such junctions call for remedial 

measures in SWR/ Fish-plated track. Extra shoulder ballast should be provided at 

such places.  

 

 Introduce hot weather patrolling when rail temperature exceeds td + 20°C and 

Impose speed restriction if temperature exceeds td + 20°C during consolidation 

period in LWR/CWR track. 

 

 1.4 Vulnerable locations to buckling in SWR/Fish-plated track 

 Wooden sleeper stretches between metal sleepers, approaches of LC, bridges and 

yards etc. 

 Old track butting with new track. 

 Junction point of free rail track and SWR track. 

 Location of deficient ballast specially on shoulders. 

 

1.5 Action in case of  Buckling of track 
 

If buckling does occur or appears imminent, the track should be protected 

immediately with hand signal flags and detonators as per the protection rules laid 

down and the traffic shall be suspended and the cause of buckling ascertained. 

 

 The rectification shall normally be carried out in the following stages under the 

supervision of PWI : 

 

 The buckled rails shall preferably be cut adequately apart not less than 6.5 metres. 

The track shall than be slewed to the correct alignment and cut rails of the 

required length shall be inserted to close the gap making due provision for 

welding of joints on both rails. The cut rails shall then be connected by use of 

special fish plates and screw clamps and the line opened to traffic with speed 

restriction. 
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 Particular care must be taken to see that the factors which contributed to the 

buckling i.e. jammed joints, seized fish plates or shortage of ballast receive 

appropriate attention without delay. 

 

 In SWR/ Fish-plated track, after emergency repair, the joints must be adjusted 

when the temperature drops and the clamped joints shall be welded. The speed 

restriction shall be removed after welding. 

 

 In LWR/CWR track, after emergency repair, permanent repair shall be done by 

welding of the clamped joints. The speed restriction shall be removed after 

welding. The entire panel shall be destressed as soon as possible. 

 

*** 

 

 

Go to index 
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3.0 - ACCIDENTS AND BREACHES 
 

 

1.0 Accident  
 

Any occurrence which does or may affect the safety of the Railways, its engines, rolling 

stock, permanent way, works, passengers, Railway servants or which does or may cause 

delays to trains or loss to the Railway, is termed an accident. 

 

Occurrence outside the railway limits threatening the safety of the line or trains should also 

be reported as accidents. For instance, a flood outside railway limits may seriously threaten 

the safety of the line and should be treated as an accident. 

 

Every railwayman takes the following action whenever any accident comes to his notice : 
 

 Take immediate steps to stop train, the movement of which is likely to be endangered. 

 Assist in all manners to provide relief to the injured and other stranded passengers. 

 Take immediate steps to remove the obstruction or remedy the defect in which he is 

able and competent to do so. 

 Make a report to the nearest Station Master by the quickest possible means. 

 

1.1  Serious Accident  
 

Every accident whether caused to a train or by a train (whether carrying passenger or not) 

which is attended with loss of human life or with grievous hurt, or with serious damage to 

railway property of value exceeding Rs 1 lakh, and every accident, such as landslides, breach 

by rain or flood or derailment which causes the interruption of any important through line of 

communication for at least twenty four hours, is termed as a serious Accident. 

 

1.2 Unusual Occurrence  
 

Every railway servant should take immediate steps to prevent an accident and where 

necessary advise the nearest Station Master by the quickest possible means in the following 

unusual occurrences : 

 Any defective signal. 

 Any obstruction, failure or threatened failure of any part of the way or works. 

 Anything wrong with a train. 

 Any unusual circumstance likely to interfere with the safe running of trains or the 

safety of the public. 
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2.0 Classification of accident 

 

Class Type of accident 

A Collision 

B Derailment 

C Averted collision 

D Train passing signal at danger 

E Breach of block rules  

F Fire in trains 

G Train running into road traffic at level crossing  

H Failure of engine & rolling stock 

J Failure of permanent way 

K Train wrecking  

L Other train and trolley accident  

M Causalities 

N Unusual incidents  

P Miscellaneous 

 

3.0 Sounding of Hooters 

 

Sr. 

No. 

Description of accident No. of Hooters 

to be sounded 

1. When an accident takes place in the loco shed or traffic yard 

adjoining the loco shed. 

2 long  

2 When an accident takes place at out station but  main line is clear  3 long  

3. When an accident takes place at out station but main line is clear 

and relief is to be turn out with the medical car. 

3 long and                  

1 short 

4. When an accident takes place at out station but main line is 

blocked and relief is to be turn out without the medical car. 

4 long  

5. When an accident takes place at out station but main line is 

blocked and relief is to be turn out with the medical car. 

4 long and                  

1 short 

 

Duration of the long hooter is 30 second and that of the short hooter is 5 second. 

 

4.0 Action to be taken during accident by engineering official 
 

(i)   Proceed to the site of accident 

 

On receipt of intimation of the occurrence of an accident resulting in damage to any part of 

the Way/ Works /Bridges and affecting the free passage of trains, the concerned engineering 

official shall proceed to the site of accident, by the quickest available means. On their way, 
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they should collect information about extent of damage to Permanent Way/Works/Bridges 

and arrange for movement of materials required for restoration. They should also collect 

additional staff and tools as required. The engineering tool van should be sent to the site, if so 

considered necessary, by the quickest means.  

 

(ii)   Action at the site of accident 

 

(a) Protect Train   

 

Any engineering staff available at the site of the accident shall assist the Guard and 

Driver to protect the train. The Inspector should ensure that protection has been afforded 

to the train in front and in the rear, in accordance with the rules. In case of double line, if 

the other line is also affected by the accident, both the lines shall be protected. If no 

infringement exists, trains must be controlled and passed cautiously on the unaffected 

track. 

 

(b) First aid and Rescue 
 

The Inspector should arrange for first aid to injured passengers and Railway staff and 

rescue of trapped persons. If there is any Medical Practitioner on the train, his assistance 

should be obtained. 

 

(c) Advice to nearest Station Master 
 

After a rapid survey of the position, the following particulars should be sent to the 

nearest Station Master.  

 

 Station at or stations between which the accident has occurred.  

 

 Kilometre at which the accident has occurred.  

 

 Number and description of the train or trains involved.  

 

 Date and time of the accident.  

 

 Particulars of loss of life and injuries to passengers and staff.  

 

 Nature and cause, if known, of accident.  

 

 Damage to Permanent Way, Works, Bridges, Overhead equipment (in case of 

electrified section ), signal and interlocking gear, engines or vehicles.  

 

 Probable duration the line may be blocked.  

 

 Whether transhipment is required and if so whether it is feasible.  

 

 Assistance (if any required) such as Medical assistance, break-down, train etc. 
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In case of controlled sections, a field telephone should be got commissioned at once.  

 

(d) Line Clear Examination   
 

If the Engineering official has reached the site and no traffic official is available he 

should carefully secure the line clear token or ticket and caution order. If the accident has 

occurred in a station yard, the train register book must be seized and if necessary, 

statement of staff concerned recorded. If line badges are in use, it should be recorded as 

to in whose possession each line badge was. The position of block instruments, signals, 

points, point levers, indicators, keys, etc. should be noted and recorded, jointly with the 

inspectors of the other concerned departments, available at site. 

 

(e) Preliminary Clearing operation and preservation of clues 
 

 The senior official who arrives first on the spot should carefully examine the 

track, train or vehicle and as soon as possible make notes, sketches etc. and hand 

over the same to his superior or produce them at the enquiry. When the nature of 

the accident is such as will involve the question of eye-sight of any of the staff, he 

will verify (in case of those permitted to wear glasses) that they had worn glasses 

at the time of the accident and had carried a spare pair of glasses with them.  

 

 The railway officers at the site of the accident should arrange to record the 

preliminary statements of the staff concerned, as any delay in doing so, might 

result in some facts being suppressed or some evidence being fabricated during 

subsequent enquiries. 

 

 In all cases of accidents, the cause of which might possibly due to sabotage, the 

clearance and restoration operations are not commenced till the Police officials 

arrive at the site and intimate their agreement to the commencement of clearance 

and restoration work, after making thorough investigations. 

 

A factual note of the conditions at the site prior to restoration work should be 

prepared and signed by the senior most Police and Railway officials at the site. In 

the event of any difference of opinion between the Police and the Railway 

officials, such difference of opinion may be recorded on the joint factual note. 

 

In addition it should be ascertained promptly from the CRS if he would like to 

inspect the site before the commencement of clearance and restoration work and 

then action should be taken in accordance with his wishes. Before clearance and 

restoration operations are commenced all relevant clues, materials and damages 

and the deficiencies on rolling stock, etc. must be noted and preserved. 

 

 In other cases, clearance and restoration operations can commence even before the 

arrival of the Police and it is not necessary that all the rails, sleepers and fastenings 

involved in an accident should be preserved, but only those, which bear wheel 

marks, etc., specially between the points of mount and drop. In all cases of serious 

derailments, these are essential for a later reconstruction of the scene and should 

be preserved and/or recorded by the first responsible official to reach the site of the 
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accident. As these would be valuable evidence to ascertain the cause of the 

accident. 

 

(f) Contacting higher officials  
 

The Inspector should get in touch with the Assistant Engineer or Divisional Engineer, explain 

the position on telephone, wherever possible; if not, he should himself organise the 

restoration of through running including ordering of ballast trains, requisitioning of required 

materials and tools and send information to Assistant Engineer and Divisional Engineer of 

the preliminary measures undertaken, by the quickest possible means. 

 

(g) Recording of details and advice regarding restoration time 
 

He should arrange to record the details of the accident and prepare notes on any special 

features bearing on its cause, which may help in the enquiry. He should send by any means 

available and relay a concise report of the accident to the nearest Station Master to enable 

him to issue all concerned message. 

 

(h) Preservation of clues  

 

He should arrange to preserve all clues to enable reconstruction of the scene of the accident. 

Photographs showing the details of damage to permanent way and rolling stock at the site of 

accident should be taken wherever necessary.  In case of suspected sabotage, the photographs 

of the site of the accident showing the damage and possible clues should invariably be taken. 

 

5.0  Breaches 

In rainy reason either bank is cut or any part of the line is flooded called breaches.  Following  

action should be taken to prevent breaches : 

 Line should not be laid in flood prone areas. 

 There should be pitching in the side slope of the bank. 

 There should be adequate water way in  the bridges. 

 Railway affecting woks & railway affecting tanks should be checked and made good 

before monsoon. 

 Flood causeways should be inspected before monsoon and protective works should be 

done update.     

6.0 Special precautions when track is submerged 

The following precautions shall be observed when the track is submerged: 

 In all cases train shall be stopped dead and allowed to proceed at a speed not 

exceeding 10 kmph.  

 If water rises over the top of the ballast but is below rail level, the track should be 

checked before each train, by two men walking abreast one at either end of the 
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sleepers and only if the track has not been disturbed, should the train be allowed over 

the track. 

 When water overtops the rails, the Permanent Way Inspector shall pilot the train, after 

ensuring that the track is safe, by walking over the track and checking by means of 

probing, subject to depths specified below not being exceeded. 

Permissible depth of water for passage of trains 

Gauge 
Passenger and 

Mixed trains 
Goods train 

B.G. 300 mm 450 mm 

M.G. 230 mm 300 mm 

N.G. 230 mm 230 mm 

 

*** 

Go to index 
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4.0 - RENEWALS 
 
1.0 Classification of Renewals  
 

The track renewals can be classified broadly as under: 

 

 Complete Track Renewal - Primary       C.T.R.(P)  
 Complete Track Renewal - Secondary   C.T.R.(S)  
 Through Rail Renewal - Primary           T.R.R.(P)  
 Through Rail Renewal - Secondary       T.R.R.(S)  
 Through Sleeper Renewal - Primary      T.S.R.(P)  
 Through Sleeper Renewal - Secondary  T.S.R.(S)  
 Casual Renewals 

 Through Turn-out renewal (TTR) 

 Through Fitting renewal (TFR) 

 Through Weld renewal (TWR) 

 Through bridge timber renewal (TBTR) 

 Through ballast renewal (T.B.R)  

 

a) Complete Track Renewal (C.T.R.) : It implies renewal of all the components of the 

track over a particular length. Necessary recoupment of ballast and provision of full 

ballast cushion is also done alongwith C.T.R. 

 

b) Through Rail Renewal (T.R.R.) : It implies renewal of entire lengths of rail from 

point to point.  

 

c) Through Sleeper Renewal (T.S.R.) : It implies renewal of entire lot of sleepers from 

point to point. Necessary recoupment of ballast and provision of full ballast cushion is 

also done along with T.S.R. 

 

d) Scattered Renewal : In this case unserviceable rails, sleepers and fastenings are 

replaced by identical sections of serviceable and nearly the same vintage track 

components. These are carried out in isolated locations and not more than 10 rails 

and/or 250 sleepers in a gang beat in a year. Such renewals are a part of normal 

maintenance operations. 

 

e) Casual Renewal : In this case, unserviceable rails, sleepers and fastenings are 

replaced by identical sections of serviceable and nearly the same vintage or new track 

components. These are carried out in isolated locations of continuous but small 

stretches. Such renewals are not a part of normal maintenance operations and can not 

be covered under scattered renewals. 

 

 Primary Renewals are those where only new materials are used and secondary 

renewals are those where release serviceable materials are used.   

 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

97 

 

2.0 Criteria for Rail Renewal  

 
The following are to be considered in connection with the criteria of rail renewals: 

 

(a)   Incidence of Rail Fractures/Failures  
 

A spate of rail fractures on a particular sections having 5 withdrawals of rails per 10 km in a 

year due to fracture and or rail flaws detected ultrasonically falling in the category of IMR 

will have priority while deciding rail renewals. In case the rail failure at fish-plated/welded 

joints are pre-dominant, end cropping with or without welding could be considered.   

 

(b)   Wear on Rails 
 

(i)  Limiting Loss of Section: The limiting loss in rail section, as a criterion for 

recommending rail renewals shall be as under: 

 

Gauge Rail Section Loss in section in percentage 

B.G.  
52 kg./metre 

90 R metre 

6 

5 

M.G.    
75 R metre 

60 R metre 

4.2 

3.25 

 

Rail wear may be determined by actual weighment, taking rail profiles at ends after 

un-fishing joints and taking rail profiles with special profile measuring gadgets. 

 

(ii) Wear due to corrosion:  Corrosion beyond 1.5 mm in the web and foot may be taken 

as the criterion for wear due to corrosion. Existence of the localised corrosion such as 

corrosion pits, specially on the underside of the foot, acting as stress raisers from the 

origin of fatigue cracks and would necessitate renewals. 

 

(iii) Vertical Wear: When the reduction of the depth of the rail head reaches a point 

beyond which there is a risk of wheel flanges grazing the fish-plates, such rails should 

be renewed. The limits of vertical wear at which renewals are to be planned are given 

below. 

 

Gauge Rail Section Vertical Wear 

B. G. 

60 Kg./ metre 13.00 mm. 

52 Kg./ metre 8.00 mm. 

90 R 5.00 mm. 

M. G. 
75 R 4.50 mm. 

60 R 3.00 mm 

 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

98 

Vertical wear is to be measured at the centre of the rail either by measuring the 

height of the worn out rail by callipers or by plotting the profile. In the first case, 

the wear is the difference between the height of the new rail and the height of the 

worn out rails. Typical profile showing the measurement of vertical wear of rail is 

given below. 

 

 
 

(iv) Lateral Wear : Limits of lateral wear from relaying considerations are as under : 

 

Section Gauge Category of track Lateral wear 

Curves 
B.G. 

Group ‘A‘ & ‘B‘ Routes 8 mm. 

Group ‘C‘ & ‘D‘ Routes 10 mm. 

M.G. Group ‘Q‘ & ‘R‘ Routes 9 mm. 

Straight 

B.G. 
Group ‘A‘ & ‘B‘ Routes 6 mm. 

Group ‘C‘ & ‘D‘ Routes 8 mm. 

M.G. 
‘Q‘ Routes 6 mm. 

‘R‘ Routes 8 mm. 

 

Lateral wear is to be measured at 13 to 15 mm below the rail top table. Worn rail profile 

should be recorded and superimposed over new rail profile to find out the lateral wear. 

Typical profile of worn rail showing the measurement of lateral wear is given below. 

 

 
 

(c)  Maintainability of track to prescribed standards 

 

(i)  Renewals may be necessary on the following considerations : 

 

 Poor running quality of track in spite of extra maintenance labour engaged for 

maintaining the same. 
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 Disproportionate cost of maintaining the portion of track in safe condition. 

 

(ii)  The condition of rails with regard to hogging/battering, scabbing, wheel burns and 

excessive corrugation of rail etc, affects the running quality of track, and make the 

track maintenance difficult and uneconomical, should be taken into account while 

proposing renewals. 

 

(iii)  Renewals of rail due to hogged and battered rails ends should be considered only if 

other remedies have not been found to be effective. 

 

(d)     Renewals on consideration of service life in terms of total G.M.T. of traffic carried 

 

 Through rail renewal shall be planned after it has carried the minimum total traffic as under : 

 

Gauge Rail Section Total G.M.T. carried for 

T.12 Med. Manganese rails 

Total G.M.T. carried 

for 90 UTS rails 

B.G. 60 Kg./ metre 550 800 

52 Kg./ metre 350 525 

90 R 250 375 

M.G. 75 R 150 - 

60 R 125 - 

 

The service life in terms of total GMT of traffic carried for considering through rail renewal 

on the bridge proper and in approaches (upto 100 m on either side) for all the important 

brides and such of the major bridges where height of bank is in excess of 4.0 m, all tunnels 

and their approaches (upto 100 m on either side) shall be half of the GMT as specified above. 

 

(e)   Plan based Renewals  

 

Renewals to pre-determined plan with the objective of modernising the track structure on 

selected routes in the quickest possible time may be planned even if it involves premature 

renewals. 

 

3.0 Criteria for Renewal of Sleepers  
 

Generally a sleeper is serviceable if it can hold gauge, provide satisfactory rail seat and 

permit rail fastenings being maintained in tight condition, and retain the packing underneath 

the sleepers. Such sleepers that are not likely to fulfil the above functions even after 

reconditioning should be renewed. Where re-sleepering only is justified this should be carried 

out in continuous stretches, the released serviceable sleepers should be utilised for casual 

renewals elsewhere.   
 

3.1 Renewal of wooden sleeper   

Wooden sleepers more than 5 years old are thoroughly inspected every year according to the 

following procedure: 
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(a)  The Permanent Way Inspector should carefully examine the track and bridge sleepers 

during annual through packing/overhauling. Those requiring renewals during the year 

should be painted with two white lines (Category I) and sleepers requiring 

reconditioning with one white line (Category II) at the end. Details of these telegraph 

post/O.H.E. mast wise should then be intimated to the Assistant Engineer.  

The Permanent Way Inspector will maintain a Sleeper replacement/reconditioning 

register in the following proforma : 

Km. 

O.H.E. Mast/ 

Telegraph Post 

No. of sleepers 

marked No. of sleepers 

replaced 

No. of sleepers 

reconditioned and 

reused From To 
Category                   

I            II 

              

(b)  The Assistant Engineer should then test check the requirement given by the 

Permanent Way Inspector at site and examine about 50 sleepers per Km particularly 

at places where the sleepers are more than 5 years old, and where the percentage of 

deteriorating sleepers is reported to be 20 per cent or more. The requirements together 

with the Assistant Engineer’s observations should then be submitted to the Divisional 

Engineer.  

(c)  The Divisional Engineer should personally check these sections where abnormal 

increase in the number of deteriorating sleepers is reported to ensure that serviceable 

sleepers are not condemned prematurely. 

(d)   It is advisable to carry out through sleeper renewal, before the percentage of 

unserviceable sleeper reaches a level, when imposition of speed restriction may 

become necessary. On branch lines, only casual renewals may be resorted to.  

(e)  While doing casual renewals, priority should be given in replacing unserviceable joint 

sleepers. Through sleeper renewal should be carried out in continuous stretches and 

released sleepers after re-conditioning should be used for renewals. New sleepers 

should not be used in sidings. If the percentage of unserviceable sleepers becomes 

high, speed restrictions may have to be imposed. 

3.2 Renewals of CST-9 Sleepers  

Cast iron sleepers should be considered for replacement when they are cracked or 

there is excessive wear at the rail seat making remedial measures ineffective. Such 

sleepers may be used in unimportant lines or scrapped.  

3.3 Renewal of steel sleepers  

Steel sleepers that are over 20 years old should be inspected in detail for defects (such 

as rusted and corroded metal, cracks at the rail seat or near the lugs, elongation of 

holes) every year in the same way as wooden sleepers. 
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4.0 Project report for track renewal works   
 

For every sanctioned track work e.g. CTR, TSR, TRR, deep screening, bridge timber 

renewal, etc. a detailed project report is prepared. The report should, inter-alia, cover the 

following aspects : 

 

 Details of works : Pink book detail, scope of work, locational details, cost and estimate 

particulars etc. 

 

 Existing track structure : Inventory of existing track structure including the rails, 

sleepers, fittings, ballast quantity/deficiency in track, type, width of formation and other 

details should be taken as prescribed in P.Way diagram, details of level crossings, bridge, 

electrical fittings, curves, height of bank/cutting, yards, sidings, etc. 

 

 Classification of track materials : During inventory of the existing track structure 

identification, classification and colour marking of existing track materials as second 

hand and scrap would be done. The classification should be approved by the competent 

authority. Action plan for stacking/storage and disposal of the released material should be 

clearly indicated.  

 

 Proposed track structure : The proposal P.Way diagram of the affected length should 

be prepared in the same format as done for the existing track structure and incorporated in 

the project report. 

 

 Existing/proposed gradient profile : The levels of existing track should be taken at 

every 20 metres and a gradient diagram prepared. Introduction of vertical curves should 

be critically examined and the proposed profile of track shown in red line indicating the 

proposed grades. Precise lift of track at girder bridges should be worked out and the 

separate scheme developed for lifting of girders on each of the affected bridges. 

Magnitude of lifting at level crossing should be worked out and indicated in the report.  

 

 Realignment of curves : All curves should measured afresh and slew worked out for 

realignment wherever necessary, keeping in the obligatory points in view. 

 

 Method of execution : The work should be executed “bottom upwards” i.e. sequence of 

execution of works will be in the following order : 

Formation  Ballast  Sleepers  Rails 

 

 Formation : 
 

 Repair and widening of cess : The project report should indicate the requirement of 

and plan for widening of formation in both banks and cutting wherever necessary. 

Provision of proper drains in cutting should also be planned. 

 

 Formation treatment : Areas needing formation rehabilitation should be identified 

and a study for possible solutions and method of execution of the rehabilitation 

scheme should form part of the project report. 
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 Ballast : The requirement indicating bifurcation of cess supply and depot supply and the 

source and means of each should be spelt out clearly. Mode of providing ballast cushion 

i.e. deep screening or raising should be identified along with sketches of cross sections 

present and proposed.  

 

 Transportation of P.Way materials : The mode of transportation for various track 

components and unloading of rails & sleepers at the work sites should be indicated in the 

project report. 

 

 Welding : The complete details of welding requirements, the arrangements need to be 

made for its execution whether departmentally or through contract should be clearly 

indicated in the report. 

 

 Renewal of turnout, bridge timbers etc. : The project report should cover the complete 

details of turnouts, bridge timbers, level crossings etc. where renewal is to be carried out. 

Whether turnouts are to be laid manually or by mechanised means should be clearly 

brought out indicating the arrangements made. The report should also include the mode 

and agency for overhauling and relaying and making up of road surface at the level 

crossings. 

 

 Use of machines : The requirement of machines for renewal, deep screening and 

tamping/ stabilising and the duration for which the machines are required should be 

indicated. The machines that would be deployed should be identified and staff nominated. 

The planning for repair of machines at the works site, supply of fuel and other 

consumables should be planned. The requirement of additional lines in the existing yards 

for making base depot and arrangements made for the same should be indicated in the 

report. 

 

 Contracts : The contracts that are required to be entered in to for various activities of 

works and the activities, which are to be done departmentally, should be spelt out. The 

planning for deployment of staff/supervisors for execution at various activities should 

indicated. 

 

 Material Planning : The material requirement should indicate the materials to be 

arranged by the headquarters and by the division. Against each material, the proper 

nomenclature and drawing number should be indicated. The consignee particulars and the 

destination, the mode of transport should also be indicated. 

 

 Manpower planning : The requirement of manpower including the officers, supervisors, 

artisan and other staff should be worked out with minutes details. The arrangements made 

for camping of these officials and mobilisation should be reflected in the report. 

 

 LWR/CWR plans : For welding of rails into LWR/CWR, the LWR plan should be got 

approved by the competent authority well in advance. Such plan should form part of the 

project reports. 
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 Requirement of speed restrictions, traffic blocks and other material train : The 

report should indicate requirement of speed restrictions and traffic blocks together with 

duration. The corridor for blocks is required to be planned in consultation with the 

Operating Department and accordingly reflected in the report after obtaining the approval 

of DRM. Arrangements made for various types of wagons for transportation of ballast, 

sleepers etc. together with requirement of locomotives should be indicated in the report.  

 

 Monitoring mechanism : The list of all activities involved and the time estimation for 

each activity should be worked out. These activities should be sequenced and co-related 

in logical manner and network diagram prepared using CPM method. The critical 

activities should thus be identified. These should form part of the project report. 

 

The detailed project report covering the various points as mentioned above should be 

prepared as soon as the approval of Board to include the works in FWP is conveyed to the 

Railways. These reports should be submitted to headquarters for scrutiny and approval. 

 

5.0 Track structure standards for renewals 
 

 Rails: The recommended section of rail to be adopted for track renewals shall be in 

accordance with para 248(2)IRPWM (See chapter 2 of PWS Phase I).  

 

 Sleepers and Fastenings: The recommended types of sleepers and fastenings to be 

adopted for track renewals shall be in accordance to provision of IRPWM (See chapter 2 

of PWS Phase I). 

 

Note  : 
 

o All primary renewals in future shall be carried out with 60 kg PRC sleepers. 

o PRC or ST sleepers may be used on loop lines and private sidings. 

o ST sleepers used on loop lines and private sidings may be with elastic or rigid fastenings. 

o All renewals on Metre Gauge shall be with concrete, steel and CST- 9 sleepers (new or 

second hand).  

 

 Sleeper Density and Sleeper Spacing: Sleeper density for various groups on Broad 

Gauge and Metre Gauge will be in accordance with para 244(4) of IRPWM. The spacing 

of sleepers for Broad Gauge and Metre Gauge shall be in accordance with the provisions 

in para 244(2) of IRPWM (see chapter 2 of PWS Phase I). As far as possible in metal 

sleepered road, wooden sleepers should be provided at joints. 

 

 Ballast Section: The ballast section to be adopted should confirm to the standards laid 

down in para 263 of IRPWM (see chapter 2 of PWS Phase I). 

 

6.0 Preliminary Works  
 

(i) Ballast required for making good possible deficiency in cushion due to deep screening 

should be unloaded on both sides of the track opposite to the place where it is actually 

required. It should be pulled back on the cess so as not to permit its admixture with 

unscreened ballast. Where complete track renewal/through sleeper renewal is planned, 

file:///D:/Lp-trg-of-pws-draft/Ch_2E.html%23pw248_2
file:///D:/Lp-trg-of-pws-draft/Ch_2D.html%23pw244_4


 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

104 

deep screening of ballast should also be planned and executed. The progress of deep 

screening should match with the progress of renewals and should precede complete 

track renewal/ through sleeper renewal by a couple of days. In the case of LWR track, 

additional requirement of ballast for the extra profile should also be ensured. 

 

(ii) Treatment of bad formation should be carried out in advance of the relaying. 

 

(iii) Centre line and level pegs made out of scrap tie bars as also the pegs for realignment 

of curves should be fixed before hand. Where necessary, curves should be realigned 

and transitioned. Longer transitions should be provided to cater for future increase in 

speed wherever possible. In case heavy slewing is necessary for providing longer 

transitions, centre line pegs indicating revised alignments should be fixed and new 

track laid accordingly. The formation should be suitably widened. 

 

(iv) On sections where creep is noticeable, joints should be squared and gaps rectified for 

short length at the point of commencement. 

 

(v) Where wooden sleepers are used, adzing, auguring, end binding etc. should be done 

sufficiently in advance of the daily requirements. In the case of CST- 9 sleepers and 

two block concrete sleepers, tie bars should be given a coat of coal tar before laying. 

The underside of  bearing plates should be treated with black oil before re-use. A few 

extra bolts, nuts, keys, spikes, rail screws, etc. should be arranged. 

 

(vi) Position of the new rail joints should be mark out with a tape. The lengths marked out 

should be the length of the new rail together with one expansion gap. On a curve the 

rail lengths should be set out along each rail, starting from a point on the straight 

where the sites of the two joints have been set out opposite one another by means of 

square. The square should be used at each joint on the curve to determine the amount 

by which the inner rails gaining over the outer rail. When the inner rail of the curve is 

ahead of the outer rail by an amount equal to half the pitch of bolt holes, cut rails 

should be provided to obtain square joints. Cut rail is a rail which is shorter than the 

standard length of rail by an amount equal to the pitch of the bolt holes. 

 

(vii) Sufficient nos. tools and equipment required for efficient execution of work including 

rail cutting and rail drilling and mechanical tampers where used, should be arranged 

by the Permanent Way Inspector, in advance. 

 

(viii) Labour should be properly organized and suitably distributed to ensure maximum 

efficiency. 

 

(ix) In electrified areas sufficient notice should be given to the Electrical Traction 

Distribution Department for adjustment of overhead wires to conform to the new 

alignment and level. They will also arrange for bonding the new track. In track 

circuited sections and in yards where change in yard layout is contemplated notice 

should be given to the Signalling Department for getting assistance in executing joint 

works. Advance Notice should be given to the Operating Department of the actual 

commencement of work by the PWI, for sending advice to all concerned.  
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(x) Unloading of Rails, Sleepers and Fastenings  
 

 Materials are unloaded fairly opposite to the position where they are to be laid. Care 

should be taken to avoid unloading of materials in excess of the actual requirement, so 

as to avoid double handling. 

 

 Utmost care should be exercised in unloading rails. Ramps made of unserviceable 

rails should be used for unloading. Short welded panels and rail panels for laying 

welded rails may be unloaded by "end-off loading" method, wherever possible. 

 

 The unloaded panels should be carefully stacked on a level base, care being taken to 

prevent formation of kinks. Flat footed rails should rest on the foot. Rails should be 

supported at several places by rail tongs/ rail slings during transportation. Carrying of 

rails and heavy articles on the head or shoulder should be avoided. Kinked rails must 

be Jim-crowed and straightened. Punch marks on rails or marking by chisel should be 

prohibited. 

 

 New rails should be unloaded on one side of the track preferably on the cess leaving 

the other side free for stacking released rails. Care should be taken not to unload rails 

and C.I. sleepers one over the other, as this practice causes bending of rails and 

breakage of C.I. sleepers. 

 

 New rails and sleepers for the next day’s work should be hauled from the place of 

unloading to opposite to the place, where they are to be laid. 

 

 Material new or old, lying along side the track is always a potential source of danger 

and efforts should be made to keep the quantity down as low as possible. 
 

7.0  Speed Restrictions 
 

 The speed restrictions to be imposed during various sequences of work are as under : 
 

 Manual Packing (For BG & MG) 

 

Details of work Day of work Speed restrictions  

Broad Gauge Metre Gauge 

Opening, relaying and initial packing 

First through packing 

Second through packing 

1 

2 

3 

20 km/h 20 km/h 

Picking up slacks as required 

Third through packing 

4
th

 to 9
th

 

10 

45 km/h 30 km/h 

 

Picking up slacks as required 

Fourth through packing 

11
th

 to 19
th

 

20 

75 km/h 60 km/h 

 21 

onwards 

Normal sectional 

speed 

Normal sectional 

speed 
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 Machine Packing (For BG) 

 

Details of work Day of work Speed restrictions  

Opening, relaying and initial packing 

First machine packing 

1 

2 

20 km/h 

Picking up slacks as required 

Second machine packing 

3
rd

 to 5
th

 

6 

45 km/h 

Picking up slacks as required 

Third machine packing 

7
th

 to 8
th

 

9th 

75 km/h 

 10th onwards Normal sectional speed 

Note :  The work of Track renewals on double line should normally proceed in the direction 

opposite to Traffic. 

 

8.0   Methods of carrying out renewal 
 

Complete track renewal is carried out by any one of the following methods : 
 

 Mechanised relaying 

 Complete relaying method (manual) 

 Piecemeal method of relaying (manual) 
 

8.1  Mechanised relaying  

 

(i) Preparatory work at site of relaying 

 

(a)  Since concrete sleepers are laid with LWR/CWR, all preparatory works required for 

laying of LWR/CWR should be carried out before laying concrete sleepers. In 

addition, longitudinal section showing the existing rail levels should be plotted and 

proposed rail level determined taking into consideration the following points:   
 

 300mm ballast cushion is available below the concrete sleepers.  

 Clearances to structures are maintained within the accepted limits.  

 The track and the road surface are suitably raised and approaches regraded.  

 Where lifting of track is not possible at places like below over line structures, on 

girder bridges and in yards etc., suitable ramping out should be done.  

 

(b)  The proposed predetermined rail level should be indicated at suitable intervals along 

the tracks.  

 

(c)  Auxiliary track should be laid at 3.4 M. gauge keeping its centre line same as that of 

the existing track.  

 

(d)  The existing welded rails should be converted into panels of suitable lengths such that 

the capacity of the portal crane is not exceeded by handling the old panel.  
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(ii) Pre-assembly of Panels 
 

Sleepers received from the concrete sleeper plant are unloaded and stacked at the base depot. 

Handling of concrete sleepers is done by portal cranes or separate cranes provided for the 

purpose. These sleepers are assembled into panels making use of service rails. While 

assembling the panels, elastic fastenings complete in all respects should be provided and 

correct uniform spacing of sleepers should be ensured. The assembled panels are stacked and 

are later loaded in BFRs in three to four tiers.  

 

(iii) Formation of relaying train  

 

The relaying train shall consists of two empty BFRs for loading released track panels, 

adequate number of BFRs loaded with pre assembled panels, BFRs loaded with portal cranes, 

one equipment and tool van, one crew rest van, one brake van and an engine.   

 

 

 

(iv) Actual Relaying  

 

Speed restriction of 20 kmph is imposed at the place of relaying and preliminary works such 

as loosening of fastenings, removal of ballast etc. are carried out in advance. On the day of 

relaying, traffic block is imposed and the relaying train enters the block section. After the 

relaying train is positioned, the portal cranes unload by themselves on the auxiliary track. The 

old track is dismantled and loaded by the portal cranes on empty BFRs. The ballast is then 

levelled and the pre-assembled panels are laid in position. The new and existing tracks are 

joined by closure rails. After the last panel is laid, a ramp is made in two rail lengths between 

the existing track and the new track, to run out the difference in levels. The relaying train 

returns to the base depot where the old track panels are unloaded.  

 

(v) Post relaying works 

 

In subsequent blocks the service rails should be replaced by welded panels. The newly laid 

track is tamped and speed restrictions relaxed in stages as per schedules. Before relaxing the 

speed to normal, provisions of proper L.W.R. ballast profile should be ensured. 
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8.2  Complete Relaying Method (Manual) 

 

(i) Preparatory Work before Block Period 

 
 Track should be deep screened one or two days in advance of the relaying. The ballast 

section should be made up upto bottom of sleeper to facilitate relaying. The balance 
quantity of screened ballast should be stacked on the section for use after relaying. 

 
 work is carried out under block protection. 

 
 A speed restriction of 20 Kmph is imposed at the site of work, temporary fixed 

engineering signals are erected at appropriate places. 
 

 Fish bolts are oiled and eased one day in advance of the actual block day. 
 

 A couple of hours before the actual operation of the block, the outer fish bolts of each 
joint and fastenings of alternate sleepers are removed. 

 

(ii) Work during the Block Period 
 

 Immediately after the commencement of the block, the remaining fish bolts and 

fastenings are removed. The old track is dismantled and released materials are 

removed on one side of the line opposite to where the new materials have been 

unloaded, due care being taken, not to disturb the centre line and level pegs. Ballast in 

the sleeper bed is then levelled. 

 New sleepers are spread out to correct spacing with the help of tapes/ spacing rods on 

which the sleeper spacing is marked. The new rails are then linked over the sleepers, 

using correct expansion liners, giving correct expansion gaps. 

 Only two bolts per joint are put and tightened lightly. The rails are then straightened 

up and roughly aligned and the sleepers adjusted to the correct spacing as per making 

on the new rails. Keys and spikes are then fixed to the rails. It is essential that the base 

rail is aligned first and fixed in position before the other rail is linked to correct gauge. 

 Having reached the predetermined length of track, rail closures should be inserted to 

connect the new track with the old track. Combination fish-plates should be used 

where necessary. The track is then lifted and packed. The traffic block is cleared and 

the traffic passed at a restricted speed of 20 Kmph, after initial packing of all sleepers. 

 While renewals are being carried out, advantage may be taken of the block period for 

loading new materials as also for picking up the released materials. 

 

(iii) Work during Post Block Period 

 

New track is attended by different packing parties at suitable intervals. These parties 

generally attend to the track in all respects paying special attention to- 
 

 Squaring of sleepers 

 Tightening of fittings 

 Gauging 

 Splitting of cotters 
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 Packing the sleepers 

 Correcting cross levels 

 Providing correct super-elevation, curve boards and pillars for each curve 

 Aligning and surfacing 

 Boxing and providing full ballast section 

 Making up cess to correct depth 

 Clearing of side drains 
 

The speed restriction should be relaxed progressively after attending to the track, as 

per the schedule. The track will require attention for some time, therefore the 

additional labour should be provided to help the sectional gangs.   

 

8.3   Piecemeal method of relaying (manual)  
          

In this method through sleeper renewal (TSR) is carried out first. TRR is carried out after the 

track gets consolidated by three rounds of through packing and also on account of passage of 

trains. This method can be carried out when the section of the new rail is the same as the 

existing rail or where 90-R rails are renewed by 52 kg. rails in B.G. 

 

(i)    Preparatory work before relaying  
 

 The exact position of rail joints after allowing for one expansion gap each is marked 

accurately with steel tape on the base rail. 

 Position of new sleepers is then marked on the base rail with white paint and 

transferred to the opposite rail by means of T-square. 

 A speed restriction of 20 kmph is imposed and temporary engineering restriction 

boards are fixed at appropriate places. 

 

(ii)   Work during Block Period 

 

 Deep screening is carried out under speed restriction. While carrying out the deep 

screening work, renewal of sleepers is also carried out simultaneously. The work is a 

so programmed that at the end of a day’s work both deep screening and re-sleepering 

is completed in a continuous stretch without leaving any gap. 

 At the end of the day’s work, the track is lifted and packed to the final level and 

suitable ramp should be provided to meet with the levels of the existing track. 

 After three rounds of through packing, through rail renewal is carried out under 

suitable block. 

 The final round of through packing is undertaken and the speed relaxed to normal in 

accordance with the time schedule. 

 

If adequate blocks are available for carrying out the work of deep screening, both the deep 

screening and sleeper renewal works are carried out in a continuous stretch. If, however, the 

work is carried out under speed restriction, as described above, every fifth sleeper is renewed 

leaving at least four-sleeper space between intact. 
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(iii) Post Relaying Works  

 

Special attention is given to the following items: 

 

 Attending to the alignment, surfacing, gauging, packing cross levels and tightening of 

fittings. 

 Boxing and providing full ballast section. 

 Making up cess to the required depth. 

 Providing curve boards, providing correct super-elevation on curves. 

 Cleaning of side drains. 

 Removal of all released materials and clearing the site. 

 

9.0   Points to be observed during linking/relaying  

(i)   Laying of Rails  

 Correct expansion gap should be provided with the help of expansion liners according 

to the temperature at the time of laying. The expansion liners should be kept in 

position at the joints for at least six rail lengths at a time and the rails butting against 

expansion pieces. 

The liners shall be made of steel and so shaped that the wheels of a train can pass over       

them. Each liner must have stamped on it the corresponding expansion space in 

millimeters.  

 

Expansion liner 

For free rails (single rails) recommended initial laying gap : For 12/13 m rail length for 

various temperature ranges is as follows: 

Rail temperature range Recommended initial laying gap  

0 to 10 C 10mm 

10 to 25 C 8mm 

25 to 40 C 6mm 

40 to 55C 4mm 

55 to 70 C 2mm 

Above 70C Zero 
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For SWR track recommended initial laying gap :  

 

 Zone I & II 
 

Temp. at 

the time of 

installation 

Tm-17.5 

to Tm-

12.6 

Tm-12.5 

to Tm-7.6 

Tm-7.5 to 

Tm-2.6 

Tm-2.5 to 

Tm +2.5 

Tm + 2.6 to 

Tm + 7.5 

Tm + 7.6 to 

Tm + 12.5 

Initial gap 

(mm) 

12 10 8 6 4 2 

 

 Zone III & IV 
 

Temp. at 

the time of 

installation 

Tm-22.5 

to Tm-

17.6 

Tm-17.5 

to Tm-

12.6 

Tm-12.5 to 

Tm-7.6 

Tm-7.5 to 

Tm - 2.5 

Tm - 2.4 to 

Tm + 2.5 

Tm + 2.6 

to Tm + 

7.5 

Initial gap 

(mm) 

12 10 8 6 4 2 

 

 Fishing surfaces of rail and fish-plates should be greased before putting the fish-plates in 

position. 

 Bent rails should be straightened with a Jim crow, before laying. 

 The rails used at Level Crossings and Station Yards should be given a coat of coal tar 

before laying. 

 Rails should be laid with a cant of 1 in 20 towards the centre of the track. 

 The shortest length of rails to be used in track shall not be less than 5.5M. except as a 

temporary measure, when cut pieces can be used, with suitable speed restrictions. Short 

rails should be laid in yards except where required for approaches of Bridges and Level 

Crossing. 

 Rails of the same length should be used in pairs. 

(ii)  Rail Joints  

 Rail joints shall be laid square to track, and while laying track on curves, provisions as 

mentioned in chapter 2 will apply. 

 On level crossing, rail joints should be avoided in check rails and on the running rails, 

within the level crossings and 3 meters on either side approaches. 

 Provision of rail joints on Bridges and approaches will be governed by provisions 

mentioned in chapter 2. 

(iii)  Spacing of Sleepers  

The standard spacing to be adopted in the case of fishplated track, SWR and LWR. 
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(iv) Gauge on Straights and Curves 

Gauge as under shall be provided while carrying out relaying : 

Radius in metres Gauge 

Broad Gauge (1676 mm) 

Straight including curves of radius upto 350m and more -5mm to +3mm 

For curves of radius less than 350m Upto +10mm 

Meter Gauge (1000mm) 

On straight including curves with radius 290m and more -2mm to +3mm 

On curves with radius less than 290m Upto +10mm 

Narrow Gauge (762mm) 

Straight including curve with radius upto 400m -3mm to +3mm 

For curves with radius less than 400m and upto 100m Upto +10mm 

Curves with radius less than 100m Upto +15mm 

 

(v)  Provisions of Creep Posts  

Provisions mentioned in chapter 2, may be followed. 

10.0 Track geometry laying standards   

The following laying standards of track geometry measured in floating condition during 

primary renewals for B. G. and M. G. should be achieved (Track laid with new materials). 

The track geometry will be recorded three months after the speed is raised to normal. 

Gauge Sleeper to sleeper variation 2mm 

Expansion gap Over average gap worked out by recording 20 successive gaps + 2mm 

Joints 

 

 

Low joints not permitted  

High joints not more than + 2mm 

Square-ness of joints on straight + 10mm 

Spacing of 

sleepers 

With respect to theoretical spacing + 20mm 

Cross level To be recorded on every 4
th

 sleeper + 3mm 

Alignment 

 

 

 

 

On straight on 10 M Chord + 2mm 

Variation over theoretical versines on curves of Radius more 

than 600 M on 20 M Chord 

5mm 

Variation over theoretical versines on curves of Radius less 

than 600 M on 20 M Chord 

10mm 

Longitudinal 

level 

Variation in longitudinal level with reference to approved 

longitudinal sections 

50mm 
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11.0 Renewal of Points and Crossing  

 Points and crossings may be replaced due to the following reasons: 

 Wear on the switches and crossings: The limits of wear have been specified in 

chapter 2. 

 Sleeper renewal when the sleepers are not able to hold the gauge and maintain cross 

levels. 

 When the rail section on either side is changed to a higher section in through running 

lines. 

(i)  Procedure of carrying out renewals 

Before renewing points and crossings, the ballast in the layout should be deep 

screened. After deep screening, ballast should be laid only upto the bottom of the 

sleepers and extra quantity of ballast kept ready by the side of the layout for fully 

ballasting the layout, after renewal. Equipment for rail cutting and rail drilling should 

be kept ready at site. 

Renewals can be carried out by any of the following methods : 

 Building up at the site: In this method all the Permanent Way materials for the turn-

out are brought to the site and the turn-out assembled at site in its correct position 

after dismantling the old turn-out. This method is followed in the case of laying out 

new yards. 

 Pre-assembling and slewing in at site: The layout is assembled by the side of the 

existing layout. The ground on which the turn-out is to be assembled is leveled first. If 

necessary room is not available, additional space is created by doing extra earth work 

or by constructing a working platform with the old rails and sleepers. The assembly is 

usually built on a rail grid, the top surface of which is greased beforehand to facilitate 

easy slewing. During the block period the existing layout is dismantled and removed 

and the pre-assembled layout is slewed in the correct position, aligned and packed. 

 Pre-assembling in depots:  In this method the layout is assembled in a central depot 

on a specially built platform for this purpose. After assembling the layout the 

corresponding should be suitably numbered indicating the matching rail ends of the 

various components when the layout is split into components. The layout is then 

dismantled and the component parts kept in proper sequence according to their 

relative position. The old layout is dismantled and the new layout laid in its position. 

In this method the workmanship achieved is of a high standard and therefore it should 

be preferred to other methods. 

(ii) Points to be observed during relaying  

 When points and crossings are renewed, particular care should be taken to effect 

improvements in the lay out.  
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 Any modification in the layout of passenger lines should be carried out with the 

sanction of the Commissioner of Railway Safety. 

 The renewal should as a rule be carried out with standard rail sections, in accordance 

with the standard drawings and not with obsolescent sections. Non-standard crossing 

in main line, loops and sidings should be replaced with standard crossings. 

 All turn-outs negotiated by passenger trains should be 1 in 12 or a flatter turn out. 

Where adequate space is not available, 1 in 8-1/2 turn-outs with curved switches may 

be used. 

 1 in 8-1/2 symmetrical split turn-outs should generally be used for snag dead ends. 

Special crossings 1 in 8-1/2 for snag dead ends may be used in Broad Gauge. 

 Track at either end of the turn-out should be adequately anchored. Atleast one rail 

length on either side of the turn-out should have the same section of rail as the turn-

out. 

 Stock rail on turnout side of straight switches or curved switches having switch entry 

angle of more than 0
0

 20'00'' should be bent at theoretical toe of switch to such an 

extent that after the switch assembly is laid in track, the gauge measured between two 

stock rails just ahead of actual toe of switch is equal to nominal gauge + 6mm. 

 Centre line pegs must be fixed for the new assembly, particular care being taken to fix 

accurately the inter-section point of the turn-out track and the main line track, from 

which measurements are taken to fix other points.  

 Joints on the S.R.J. and lead rail should be welded.  

 In case of LWR/CWR territory, three normal rail lengths shall be provided between 

stock rail joint (SRJ) and SEJ as well as between crossing and SEJ. These normal rail 

lengths shall be provided with elastic rail clips/anchors to arrest creep.  

 Gauge tie Plates: New gauge tie plate should be fitted jointly by the Permanent Way 

Inspector and the Signal Inspector. The Permanent Way Inspector will be responsible 

for the correct gauging of the switches and the Signal Inspector for the correct fixing 

of the interlocking apparatus.  

 Stretcher Bars: Standard Stretcher bars should be so fitted that the "throw" of the 

switch is as specified in the Schedule of Dimensions and the clearance between its top 

edge and the bottom of the stock rail shall be atleast 1.5 mm, but not more than 

3.0mm. The Permanent Way Inspector shall be responsible for the correct fixing of 

the leading and the following stretcher bars. These should be fixed with the tongue 

rails opened to half the throw on both the sides. The signal inspector shall be 

responsible for the correct fixing of the split stretcher bar blades, wherever these are 

required to be fixed.  

 Switches: Before stretcher bars are connected, each tongue rail should be examined to 

see that it lies properly housed against the stock rail for the full length of the planing 

of the switch without any pressure being applied to keep it in position. If a tongue rail 

does not fit properly against the stock rail, it should be carefully Jim-crowed. 
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 In case of interlocked points close co-ordination should be maintained by the 

Permanent Way Inspector with the Signal Inspector and in case of electrified sections 

with the Electrical Inspector and work should be carried out jointly. 

 

11.1 Disposition of sleepers of fanshaped turnout 

 

Type of 

Layout 

Sleeper under switch 

which are to be laid 

perpendicular to the 

main line. 

Sleeper Nos. which is to be laid at 

angle Q/2 where Q is inclination 

if outer lead rail with respect to 

main line at that location. 

Sleeper No. to be 

laid perpendicular 

to centreline of 

crossing. 

1 in 12 1 to 20 21 to 64 65 to 83 

1 in 8 ½ 1 to 13 14 to 41 42 to 54 

 

 
 

 

12.0 Bridge Timber Renewal 
 

On girder bridges when several sleepers are defective, renewals should be carried out for the 

full span, the released serviceable sleepers being used for casual renewals on the other spans. 
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Before re-using the sleepers, they should be reconditioned. Procedure of renewal of bridge 

timber is as under: 

 
(i) Preparation of Timber before laying 
 

 The position of sleepers should be marked on the top flange of the girder.  

 

 Sleepers are numbered serially on every sleeper span wise.  

 

 For accuracy and increased output it is desirable to prepare a standby bracing two pieces 

of R.S.Js. about 600 mm long. The distance between the centers of the flanges of R.S.Js. 

should be the same as that of the centres of the girders on the bridge.  

 

 The details of the method of notching to be carried out in the sleeper are as under: 

 

 The sleeper should be kept as shown in fig. 1 and checked for rocking. Rocking 

should be eliminated by planning the seats of the sleepers.  

 

 The position of sleeper seats should be marked on both faces of the sleepers. The 

sleeper should now be placed with level (non-rocking) surface on the R.S.J. stand. 

The required depth of sleeper should be marked along with the length of the sleeper 

seat, as shown in fig. 2.  

 

 A notch should be made up to the depth marked as shown in figure 3. 

 

 The notched surface should be tested with a template. The two notched bearing 

surfaces will be in one plane when the template sits evenly and does not rock, as 

shown in figure 4.  

 

 The holes for the hook bolts should be drilled from the notch side to ensure full grip of 

the bolts. The diameter of the hole augured should not be more than the diameter of the 

hook bolt. 

 

 The new cut surface of the sleeper should be coal tarred. 

 

../Annex/An2_16.jpg
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(ii) Laying of Sleepers 

 

 Creep should be adjusted before taking up the work. Rails and old sleepers should be 

removed under line block. 

 

 The contact surface of steel work between the sleepers and girders (top of flange 

under sleeper seat) should be painted after thorough scraping. 

 

 Sleepers are then placed in position and with a light mallet, the sleeper is hammered 

sufficiently for the rivet head to mark their position on the notch surface, when pad 

plates are not provided. Then grooving is done on these marks to house the rivet 

heads.  

 

 The sleepers should be prepared 3 mm. thicker than required and finally levels 

adjusted by stretching a string over the rail seats from one end of the girder to the 

other. A levelling instrument may be used, if necessary, to fix levels. Standard mild 

steel canted bearing plates with 4 rail screws should be fixed in position after 

tightening the hook bolts. Care should be taken to ensure that the rails on the bridge 

are in alignment with the approach track. 

 

 Two hook bolts are used for each sleeper. 75 X 75 X 6 mm mild steel square washer 

is used along with each hook bolt to prevent the nut from cutting into the sleeper. 

These hook bolts must be on the outside of the girder and not on the inside.  

 

 On the top end of each hook bolt there will be an arrow mark chiselled indicating the 

direction of the hook of the bolt. The arrow grooved on the top end of the bolt should 

be perpendicular (square) to the rail and pointed towards it when the hook holds the 

girder flange. This enables the maintenance staff to see from the above and ensure 

that the lips of the hooks are in proper position.  

 

13.0 Classification and Disposal of Released Materials  
 

 After track  renewal, the released material shall be carefully sorted out so that greatest 

possible use may made of them. They should then be classified by the Sr. Section 

Engineer (P. Way). Tools and plant left over should also be classified and action taken 

on their disposal. 
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 The rails should be graded according to their weight and condition into groups 

suitable for re-use in running lines, non-running lines and for conversion into posts or 

structural members for various purposes or for sale as scrap. Where rail ends are worn 

or hogged, the feasibility of "Cropping" the ends should be considered if the condition 

of the rail is otherwise satisfactory. 

 

 The sleepers should be sorted into various grades suitable for re-use in the track or as 

unserviceable material not fit for use in track works. The possibility of converting 

unserviceable Broad Gauge wooden sleepers to Metre Gauge or Narrow Gauge (762 

mm.) should be considered before their classification as scrap. The unserviceable 

wooden sleepers may be used for temporary road-ways and other sundry purposes. 

 

 Fish-plates, fish bolts, keys and dog-spikes should be sorted into those suitable for re-

use and the rest as scrap. 

 

 If the switches and crossings themselves are too badly worn to be re-used, the small 

fittings such as stretcher bars, switch anchors, stud bolts and blocks can generally be 

used. Crossings & switches  should be reconditioned by welding, if the wear is not too 

severe. 

 

 The timbers should be carefully inspected to decide the best use that can be made of 

them. If they are not too severely worn, the holes can be filled with a suitable 

compound or plugged and the timbers re-used in less important positions. It often 

happens that long timber is not decayed throughout its length and it is frequently 

possible to cut short lengths. If cut lengths so obtained are not long enough for re-use, 

two such pieces may be spliced and bolted together to form a composite sleeper for 

use in important sidings, interlaced with through sleepers. 

 

13.1 Basis for classification  
 

Permanent Way materials are divided into three classes depending upon the section and 

condition as detailed below : 

 

(a)  Class I material : Class I material is that which is new and of standard section. New 

items of obsolescent sections which are interchangeable with standard materials and 

are purchased from time to time to prevent wastage of other serviceable material, 

should be brought on to the stock account as Class I material. These items should be 

included in the price lists for the miscellaneous and common items.  

 

(b)  Class II material : Class II material includes all new material of obsolescent sections 

other than those included under Class I and all standard and obsolete material released 

from the road and fit for use on track. 
 

Class II released rails should be classified and sub-divided as under : 
 

Class II (a) rails fit for use in running lines. 

Class II (b) rails fit for use in non-running lines. 
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(c)  Class III materials : Class III materials shall include all materials that has become 

unserviceable. This is either metal scrap or unserviceable timber. This class will 

include all rails which are neither Class I nor Class II. 
 

Class III sleepers, wooden or steel should be further sub-divided as follows : 
 

 Wooden sleepers : Class III-A not fit for use in track but fit for walling of 

enclosures or for paving. Class III-B not fit for use in track but fit for scantling or 

manufacturing keys or plugs. Class III-C fit for fire-wood only. 

 

 Steel sleepers : Class III-A unserviceable, suitable for reconditioning or 

conversion to smaller gauge. Class III-B unserviceable scrap. 
 

 

13.2 Marking of permanent way material  
 

 Class I - No marks. 

 

 Class II & Unserviceable 
 

 For rails 
 

 Class II (a) Second hand rail fit to be re-laid in running lines: Ends to be painted 

with a daub of white. 

 Class II (b) Second hand rail fit for use in non-running lines: Ends to be painted 

with a daub of yellow. 

 Unserviceable rails not fit for use: Ends to be painted with a daub of red. 

 

 For other track materials like sleepers etc. 
 

 Class II Second hand fit for use in track : To be painted with a daub of white. 

 Unserviceable material not fit for use: Ends to be painted with a daub of red. 

 

It should be ensured by the Assistant Engineer and Permanent Way Inspector that the 

materials of each class including fittings, are separately stacked for convenience of 

accounting and despatch and indication plates erected. 
 

14.0 Works after completion of relaying 

 Classification and loading of released materials: Materials as and when removed 

during the progress of relaying should be collected and classified and dispatched to 

the destination. No released material should be left lying about at the site of the 

renewals. Relaying work shall not be considered complete until all released materials 

are removed from site and necessary credit afforded. 

 Temporary strengthening of gangs: After the relaying is completed it would be 

necessary to strengthen the regular maintenance gangs temporarily to maintain it to 

the required standard for the maximum permissible speed on the section. 

 Description Boards: Boards displaying information in regard to track materials laid 

for special or experimental purposes should be erected at each end of the length over 
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which the trial is being conducted & maintained only for so long as the materials 

remain under trial. 

 Dating of wooden sleepers: The date of laying should be cut out or branded on each 

sleeper. 

 Revision of Permanent Way Diagrams: As soon as the re-railing or the re-

sleepering work is completed, the Permanent Way diagrams & the station yard 

diagrams and the index section that embody the detailed particulars of the track in 

regard to the year of laying , section of rail, type of sleepers, fish plates & fittings 

should be amended up-to-date in the Divisional Engineers office and the headquarters 

advised. Copies of amended diagrams should be issued by the Divisional Engineer to 

the Assistant Engineer & Permanent Way Inspector concerned for record in their 

offices. 

 Closing of the Accounts: The account for relaying works should be closed within 3 

months of completion of the work & completion report submitted. 

*** 

Go to index 
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5.0 - THERMIT WELDING 
 

1.0 Necessity of welding of rail joint 
 

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.  

 

Due to impact of moving loads on the joint, packing under the sleeper gets loose and track 

geometry gets distorted very early, requiring frequent attention of joint. The fittings at the 

joints become loose, causing heavy wear and tear of the of the track materials. Life of rails, 

sleepers and fastenings effected adversely. 

  

The rail ends get bettered and hogged and chances of rail fracture at joints increased because 

of the fatigue stresses. Due to a rail joint, there is a potential danger of removal of fish plates 

and rails by the miscreants and chances of sabotage considerably increased. Therefore, the  

purpose of welding for joining the rail ends is to eliminate the evil effects of a rail joints. 

 

2.0 Methods of Welding   
 

Welding  is done by following methods:  
 

i. Gas Pressure welding 

 

In this method of welding, the heat is produced by combination of oxygen and acetylene gas. 

The rail ends to be welded are brought together and the heat is applied through a burner 

connecting the oxygen and acetylene cylinders by regulators and tubes. A temperature of 

about 1200 C is achieved; the rail metal at the ends gets melted and fusion takes place, 

welding the rail ends together. 

 

ii Flash Butt Welding 

 

In this method the heat required for fusing the metal is generated by electric resistance 

method. The ends of the two rails to be welded are firmly clamped into the jaws of the 

welding machine. One of the jaws of the machine is stationary while the other one is movable. 

The rail end to be welded are brought together such that they almost touch each other and a 

powerful electric current of  5 volts and 35000 amperes is passed between interfaces of the 

two rails. By the passage of this current  considerable heat and flashing  is generated. The rail 

ends are moved to and fro by the machine till the temperature rises to the fusion limit in the 

range of 1000C to 1500C. At this stage the rail ends are pressed together under a pressure of 

about 37 tonne. The final flashing takes place joining the two rail ends together. The welding 

time varies from 150 to 200 seconds and loss in rail length is about 20mm for each weld. 
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iii. Alumino-thermic welding (Thermit welding)  

 

In the alumino-thermic welding process, a mixture of aluminium, ferroalloys and iron-oxide 

etc., is ignited in a crucible to yield molten steel. The molten steel is poured into a mould 

enveloping the rail ends. The rail ends are preheated to a temperature of 900C -1000C 

before molten steel is poured. The molten steel on cooling solidifies in the mould, welding 

the two rail ends together. Extra metal around the rail ends is then chipped off. 

 

Chemical reaction-    Fe2O3           +   2Al               =       Al2 O3                 +   2Fe   +   Heat 

                            Iron oxide    + Aluminium    = Aluminium oxide      +  Iron    +   Heat 

 

The quantity of the mixture required for making one joint is called portion. This is packed by 

the supplier in one bag and marked with the poundage of the rail which it is meant. The 

mixture is designed to produce an alloy steel as close in composition and structure to the rail 

steel as possible. 

 

 
 

Two types of alumino-thermic welding process are in use on Indian Railway, for welding of 

rails, namely conventional welding and SKV welding (Short pre heat welding). SKV welding 

process has been standardised for 75R and higher rail section and welding of 60R rails will be 

done by conventional welding process. The details of two welding process are given below: 

  

Welding 

process 

Mode of 

preheating 

Preheating 

temperature 

Approx. 

preheating 

time (min.) 

Type of 

mould 

Source of energy 

to achieve full 

fusion 

Conventional Side heating by 

a burner with 

air petrol fuel 

mixture using 

hand operated 

compressor 

950º C 45 ± 5 Green 

mould 

Mainly by 

prolonged 

preheating and 

partly by the 

superheated 

molten Thermit 

steel 
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Short 

preheating or 

SKV 

Top heating by 

a burner with 

air petrol fuel 

mixture using 

hand operated 

compressor  

600º C 15 ± 5 Prefabri

cated 

mould 

Partly preheating 

and mostly  by 

superheated extra 

molten Thermit 

steel 

 

3.0 Detailed procedure of SKV welding 
 

Detailed procedure of welding of rail joints is as follows: 
 

a.  Selection of rails to be welded 
 

i.   Second hand rails 

 

Second hand serviceable rails may be welded subject to the following conditions : 

 

 Obsolete rail sections and rails older than 50 years shall not, normally, be welded. 

Specific approval of the Railway Board may be obtained in special cases.  

 

 The Chief Track Engineer shall satisfy himself that second hand rails have a 

substantial rail life to make it a safe and economical proposal. 

 

 Rails shall be free from corrosion or excessive wear. The height of rail and width of 

rail head shall not be less than the values as given below : 

 

Rail 

section 

Normal height 

of new rail 

(mm) 

Minimum 

height of old 

rail (mm) 

Width of head 

of new rail 

(mm) 

Min. width of old rail 

(as measured at the 

gauge corner) (mm) 

60 kg 172 163 72 66 

52 kg 156 150 67 61 

90R 143 139 67 61 

75R 129 126 62 56 

60R 114 112 57 51 

 

The limit of lateral wear in the rail head as laid down in Table above, viz. 6 mm may 

be followed subject to uniform gauge without any abrupt change. 

 

 Second hand rails shall be match-marked before releasing from track to enable 

matching of the rail ends at the time of welding. Kinks, if any, in the rails shall be 

removed before welding. 

 

 While using second hand rail panels for secondary renewal, the ends should be 

cropped to eliminate fish bolt holes. If rail ends do not have bolt holes, the ends may 

be cropped to a distance of minimum 150 mm for AT welds and 85 mm for flash butt 

welds from the centre of welded joint to eliminate heat affected zone of welds. End 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

124 

cropping may be suitably increased so as to ensure that rail ends are within the 

tolerances as specified above. 

 

 The ends of second hand rails should be suitably cropped by sawing or using abrasive 

disc cutter and not by flame cutting for eliminating fish bolt holes.  

 

ii. General 

  

 End bends: For both new as well as second hand rails, before welding, it should be 

ensured that the end bends of the rails are within + 0.5 mm, - 0 mm in vertical and 

±0.5 mm in lateral direction, when checked with one metre straight edge. 

 

 Rails shall be tested before welding, with ultrasonic flaw detector apart from visual 

inspection, so that rails having cracks and internal flaws are excluded from welding. 

Rails with excessive scabbing, wheel burns, corrugations and wear of rail seats shall 

not be used for welding for satisfactory running on welded rail panels. The rail flange 

bottom shall be visually inspected to ensure freedom from defects like dent, notch, 

corrosion etc. 

 

 The rolling marks on the web of rails shall be checked before welding to ensure that 

rails of different qualities are not welded together. However in unavoidable 

circumstances, where rails of Grade 710 (72 UTS) and Grade 880 (90 UTS) chemistry 

are to be welded, the portion of Grade 880 (90 UTS) chemistry shall be utilised for 

welding. 

 

 In  case of repair of fractured rail/defective weld with wide gap (75mm) weld, the rail 

shall be cut from centre of rail fracture/defective weld 37-38mm each side for making 

suitable gap of 75mm, provided bolt holes do not fall within 40mm from cut faces.  

 

 No alumino-thermic welded joint shall be located closer than 4 m from any other 

welded or fish-plated joint. 

 

b.   Preliminary work 

 

 In case of in-situ welding the rail fastenings for at least five sleepers on either side of 

the proposed weld shall be loosened. The sleepers adjacent to the joint to be welded 

shall be shifted to obtain a clear working space of 250 mm on either side to 

accommodate the moulds, clamps, preheating equipment etc. The rails shall then be 

properly aligned, both horizontally and vertically. 

 

 When the welding work is carried out on cess, full rail length shall be levelled by 

supporting on at least ten wooden blocks on either side. The rails shall be properly 

aligned in horizontal and vertical direction and held in position. 

 

c.  Preparation of rail ends  
 

The rail end face and adjacent sides at foot (top and bottom), web and head upto 50 mm shall 

be thoroughly cleaned using kerosene oil and brushing with wire brush to remove all dirt, 
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grease and rust before welding. Any burrs at the rail ends shall be removed by chiselling or 

grinding. 

 

d.  Gap between rail ends  
 

The two rail ends to be welded shall be held in position with a uniform and vertical gap as per 

particular welding technique :  

 

For SKV welding ( 60kg, 52 kg, 90 R,75 R rail)   25±1mm 

For wide gap welding ( 60kg, 52 kg rail)                                      75±1mm 

For combination weld joint ( 60 kg/52kg rail, 52kg/90 R rail) 48 to 50 mm 

 

The uniformity and verticality of the gap shall be measured by a gauge prior to welding.  

 

e.  Alignment of rail ends   

 

The rail ends to be welded shall be aligned in horizontal and vertical planes to the 

dimensional limits indicated below: 

 

 Lateral alignment : The two rail ends, after alignment shall be within ±0.5 mm when 

checked with a 1.0 m straight edge at rail ends. Any difference in the width of rail heads 

shall always be fully kept on the non-gauge side, correctly aligning the rail ends on the 

gauge face. 

 

 Vertical alignment : The joint shall be kept higher by 3 to 4 mm for 72 UTS rails and 2 

to 2.4 mm for higher UTS rails when measured at the end by 1.0 m straight edge (as a 

compensation against sagging caused by differential shrinkage on cooling). This shall be 

achieved by wedges applied on the rail supporting blocks on both sides of the joint. Gap 

between rail ends may be rechecked after completion of alignment.  

 

f.  Fixing of mould 
 

 Prefabricated moulds which are free from defects, dampness, cracks, blocked vents etc.,  

supplied by the portion manufacturer shall be used for welding.  

 

 During fixing the moulds, it shall be ensured that the centre line of the rail gap coincides 

with the centre line of the mould to avoid cross joint. The mould jackets/shoes holding the 

pre-fabricated mould in a snug fit condition, after fixing, shall be tightened by the 

application of adequate pressure.  It is essential for the moulds to fit flush to each other 

across the bottom of the rail flange, which can be checked by feeling with fingers across 

the junction of the two halves of the moulds and by looking down the riser aperture. The 

moulds should touch the bottom of rail foot to ensure proper size of collar at the bottom. 

 

 After fixing the moulds, the gap between mould and the rail shall be packed firmly with 

luting sand to prevent leakage of liquid weld metal. To protect the rail top table from 

metal splashes during reaction, the adjacent rail surface on either side of the moulds shall 

be covered with metal cover or smeared with luting sand up to 15 cm on either side. 
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g.  Preheating 

 

 After fixing and luting of the moulds, the rail ends shall be uniformly pre-heated 

throughout the rail section with air petrol/compressed air petrol/ oxygen-LPG burner. The 

flame shall be properly adjusted to achieve the desired rail temperature. The pre-heating 

shall be done from the top of the mould box for stipulated period for welding technique 

adopted (10 to 12 minutes, 4.0 to 4.5 minutes and 2 to 2.5 minutes for air-petrol, 

compressed air-petrol and Oxy-LPG preheating techniques respectively depending upon 

the rail section and welding technique adopted) for  achieving a temperature of around 

600 ± 20C. 

 

 In welding process using air petrol burner, the compressor tank pressure during operation 

of the burner shall be maintained at 7 ± 0.70 kg/cm
2
 (100 ± 10 lb. per sq. inch). For AT 

welding with compressed Air-petrol heating technique, during operation of the preheating 

equipment, should be in range of 0.2 to 0.3 Kg/Cm
2
  In case of pre-heating by Oxy-LPG 

process, pressure for oxygen and LPG cylinders shall be adjusted in the range of 7.0-8.0 

kg/cm
2
 and 2.0-2.5 kg/cm

2
 respectively.  

 

 Special emphasis shall be given to the tank pressure, efficiency of burner and flame 

condition for achieving required rail temperature within the stipulated time. From time to 

time or in case of any doubt with a view to maintain proper quality control, temperature 

measuring devices like optical pyrometer, contact type pyrometer or temperature 

indicating crayons may be used for measuring rail end temperature just after completion 

of preheating i.e. after removal of burner.  

 

h.       Welding 

 

 Portion for welding: The suitability of the 'portion' for the welding process in respect of 

the type and section of rails to be welded shall be ensured before commencing welding. 

Only RDSO certified/passed portions should be used for welding. 

 

No specific shelf life has been indicated for AT welding portions. Life of portions would 

depend on the quality of packing and storage condition. AT portion is sensitive to 

moisture and if the portion absorbs moisture then all such portion should not be used for 

welding. If packing is intact and there is no entry of moisture, the portion can be used 

even after a long time. The portions beyond two years after the date of manufacturing will 

be permitted for use after testing of the sample of portion for reaction test and if the 

reaction is normal. 

 

 The crucible lined with refractory material (magnetite/crushed alumina slag) and fitted 

with bottom stone and thimble shall be preheated before making the first weld of the day 

to ensure freedom from moisture. 

 

 Crucible shall be positioned relative to the pouring gate with respect to its height from the 

mould after it has been placed on the stand mounted on the rail head. The tap hole in the 

crucible shall be sealed with closing pin, asbestos powder and slag power. The portion 

shall be thoroughly hand mixed and poured into the crucible striking the crucible wall so 

that the bottom plugging remains undisturbed. After preheating the rail joint, the sparkler 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

127 

shall be ignited and inserted in the portion at the centre top to start the reaction. The 

reaction shall not be vigorous or boiling. By the time the reaction is complete, the burner 

shall be removed quickly and the gap closed with a dried sand core in case of central 

pouring. Thereafter, the molten steel shall be tapped within the time limit (17-23 second ) 

into the mould by striking the closing pin with a tapping rod. When pouring is over, the 

crucible and swivel stand shall be removed and kept aside without disturbing the joint. If 

the reaction is found to be boiling, the metal shall be out-tapped. Vigorous reaction and 

loose closing of crucible may cause self tapping. In this case also, the metal shall be out 

tapped. If, in any case, self tapped metal enters the mould, the joint shall be rejected, cut 

and re-welded. In cases of out tapping, the joint should be cooled to ambient temperature 

and the process of welding restarted a fresh. 

 

 After pouring, molten metal shall be allowed to cool and solidify with mould intact for 

the stipulated time (mould waiting time) depending upon the rail section and ambient 

temperature. The mould shoes shall be removed just prior to completion of mould waiting 

time. The mould waiting time is generally four to six minutes for 25 mm gap joints and 

12 minutes for 75 mm gap joints. After the mould waiting time has elapsed, the trimming 

should be done by using weld trimmer of suitable and approved design without knocking 

out the mould. In case of welding of old rails, if it is not possible to use weld trimmer due 

to flow of metal at rail head, manual chipping should be done. 

 

 During the trimming operation, it shall be ensured that the wedges used in aligning are in 

their proper places without loosening, and they are not removed for at least 20 minutes 

after stripping. The runner and riser must not be removed until cold, and that too only by 

knocking towards the rail. 

 

 No welding shall be carried out if it is raining. In case, the rains start while the joint is 

under execution, immediate arrangement to adequately cover the site shall be made. 

 

i.   Passing of traffic  

 

Before the passage of traffic, the wedges used for aligning should be removed and joint 

sleepers which were shifted to obtain the clear gap of 250 mm on either side shall be re-

shifted to the original location and repacked. Packing of these resifted sleepers should be 

carried out gently and carefully. 

 

The first train should be allowed to pass on the newly welded joint only after 30 minutes have 

elapsed since pouring of weld metal. Necessary speed restriction shall be observed until the 

grinding operation is over. 

 

j.  Grinding 

 

After the excess metal is trimmed off, the grinding of the remaining metal on the rail table 

and the sides of the rail head shall be carried out only with rail profile guided grinding trolley 

of approved design. Use of hand files should not be resorted to except in unavoidable 

circumstances. In the case of in-situ joints, the grinding shall commence only after the sleeper 

fastenings are re-fixed, after the removal of wedges. The rail table shall first be ground down 

to original profile and checked by a one metre straight edge. This should be followed by 
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grinding of the sides of rail head. The accuracy of grinding shall be checked by using 10 cm 

straight edge. 

 

k. Tolerances on finished welds  
 

All the finished joints shall be checked to ensure that the joint geometry is within the 

following tolerances: 

 

 Vertical alignment : Variation not more than +1.0 mm, -0 mm measured at the end of 

one metre straight edge.  

 Lateral alignment : Variation not more than ± 0.5 mm measured at centre of one metre 

straight edge. 

 Finishing of top surface : + 0.4 mm, -0 mm measured at the end of 10 cm straight edge. 

 Head finishing on sides : ± 0.3 mm over gauge side of the rail head measured at the 

centre of 10 cm straight edge. 

 

In specific cases, for joint geometry, in case of old rails, dispensations may be permitted by 

Chief Engineer. 

 

l. Post welding work 
 

 A Thermit weld done in-situ shall be joggle fish-plated with two clamps and 

supported on wooden blocks till tested as good by USFD. 

 

 Painting of weld collar should be done on all welds to protect them against corrosion 

immediately after the welding. 

 

m. Record of joint geometry   
 

The details of geometry of each joint shall be jointly signed by the firm's and Railway's 

representative and kept as record. Any joint found not conforming to the above stipulations 

shall be cut and rewelded, free of cost, by the firm. 

 

n.  Marking  
 

Each joint shall have a distinctive mark indicating month, year, agency, welder's code and 

weld number of the welded joint in the following manner : 

 

  * * * * * * * * * * * * * 

 Month          Last two digits of         Agency          Specific person             Weld No. 

                               Year      number  

     

This should be done by punching on an aluminium strip of suitable thickness and size 30  

100 mm, which should be fixed to the web of the rail with epoxy adhesive at approximately 

300 mm from the joint immediately after welding.  

 

The welded joints shall be serially numbered in a kilometre. Repair welds/additional welds 

done at a later date may be given continuing weld number in that kilometre. For example, the 
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last thermit weld number in a particular kilometre was 88 and subsequently a thermit weld 

has been executed, it shall be numbered 89, irrespective of its location in that kilometre. No 

punch marking should be done on the rail. PWI shall maintain "Thermit Weld Register". 

 

4.0 Precautions during welding 

 

While carrying out welding at site, the following precautions shall be observed : 

 

 It should be ensured that the portion being used matches with type and chemistry of 

rail. 

 

 Rail ends should be square. 

 

 Alignment of rail ends should be perfect as checked by straight edge. 

 

 Rail ends should be properly cleaned with kerosene oil and wire brushes. 

 

 Stop watch should be provided to the welding supervisor at each welding site. 

 

 Pressure in the tanks/cylinder should be properly maintained during pre-heating. 

 

 Correct gap between rail ends at head, web and foot shall be ensured. 

 

 Correct preheating time for rail ends shall be ensured. 

 

 Tightness of clips fitted with hose connections to compressor tank and burner shall be 

checked before commencing preheating. 

 

 Nozzles of burners shall be cleaned periodically to avoid backfire. 

 

 The compressor tank shall be kept at least 2 to 3 m away from the burner to prevent 

fire hazard. 

 

 The tapping shall be done within the time specified for that particular technique. For 

special type of welding i.e. 75 mm gap, combination joint, etc. the time of reaction 

and tapping shall be as stipulated by RDSO for that particular welding technique. 

 

 Arrangements for giving first aid shall be available at site. 

 

 Welders should be provided with gloves and coloured glasses. 

 

 Boiling portion shall be out tapped. 

 

 No moist portion/torned portion bag shall be used for welding. 

 

 Dampness in moulds can lead to porosity and early fatigue failure of welds. 
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 Only those contractual agencies as have clearance from the RDSO/Railway Board can 

execute welding work. Supply of portions must be from sources approved by RDSO/ 

Railway Board. 

 

 Many weld failures show evidence of badly cut rail ends. The evenness and verticality 

of a rail cut depends solely upon the skill of the welder. With portable disc cutters, 

very little skill is required to produce good cut. 

 

  *** 

Go to index 
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6.0 - PAY & ESTABLISHMENT 
 

A - PAY & ALLOWANCES 
 

1.0 Pay  
 

Pay means the amount drawn monthly by a Government servant as : 
 

 The pay other than special pay or pay granted in view of his personal qualifications, 

which has been sanctioned for a post held by him substantively or in an officiating 

capacity or to which he is entitled by reason of his position in a cadre 
 

 Overseas pay, special pay and personal pay 
 

 Any other emoluments which may be specifically classified as pay by the President. 

  

1.1 Average Pay 
 

Average pay means the average monthly pay earned during the ten complete months 

immediately preceding the month in which the event occurs which necessitates the 

calculation of average pay. 

 

1.2 Overseas Pay 
 

Overseas pay means pay granted to a railway servant in consideration of the fact that he is 

serving in a country other than the country of his domicile. 

 

1.3 Personal Pay 
 

Personal Pay means additional pay granted to a railway servant : 
 

 To save him from a loss in substantive pay in respect of a permanent post other than a 

tenure post due to a revision of pay or to any reduction of such substantive pay 

otherwise than as a disciplinary measure. 

 

 In exceptional circumstances, on other personal considerations. 
 

1.4 Special Pay 
 

Special Pay means an addition, of the nature of pay, to the emoluments of a post or of a 

railway servant, granted in consideration of - 
 

 The specially arduous nature of duties. 
 

 A specific addition to the work or responsibility and includes non-practising 

allowance granted to doctors in lieu of private practice. 
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1.5 Presumptive pay of a post  
 

Presumptive pay of a post means the pay to which railway servant would be entitled if he 

held the post substantively and were performing its duties; but it does not include special pay 

unless the railway servant performs or discharges the work or responsibility, in consideration 

of which the special pay was sanctioned. 

 

1.6 Substantive pay 
 

Substantive pay means the pay other than special pay, personal pay or emoluments classed as 

pay to which a railway servant is entitled on account of a post to which he has been appointed 

substantively or by reason of his substantive position in a cadre. 

 

2.0 Pay fixation 

 

 Pay fixation at the time of appointment  : Normally the pay of a new entrant is fixed at 

the lowest of the scale. In special case at the time of initial appointment, pay may be fixed 

at a higher stage even at the maximum of the scale by giving advance increment. 

 

 Pay fixation on promotion to higher post : On promotion the pay may be fixed as 

under: 

 

 When a promotion to a post does not involve assumption of higher responsibilities, 

the pay in the new post will be fixed at the stage in the new scale, which will be equal 

to the stage in the old pay. He may opt to get his pay fixed from a date later than the 

date of promotion. 

 If the promotion involves higher responsibility, add one increment as a notional one in 

the lower scale & then fix at the next higher stage in the new scale. Minimum amount 

to be added will not be less than Rs 100. 

 Where one has previously held a post in the same scale to which he is now promoted , 

his pay will not be less than what he drew on last such occasion 

 Where one is promoted on long ad-hoc basis & is not likely to revert, he may be fixed 

under FR 22© from the date of initial officiating. 

 

 Pay of an employee may have to be re-fixed in the following occasions : 
 

 On appoint to ex cadre post from cadre post 

 On appoint to one ex cadre post to another ex cadre post 

 On appointment to cadre post from ex cadre post 

 On  own request transfer 

 Surplus 

 On Re appointment 

 On transfer to another post 

 Medical de-categories employees etc. 
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3.0 Steping up  
 

Where a senior employee draws lesser pay than his junior promoted after him, his pay may be 

stepped up to the extent of the pay of his junior from the date of junior’s promotion. 

 

4.0 Next below rule (N.B.R) 
 

It means promotion equal at least to the person next below the employee in a seniority group. 

Such  promotion is granted only to an employee who is out of his regular line of promotion. 

 

5.0 Date of increment 
 

The date of next increment normally  falls after a lapse of  12 months but it is paid w.e.f. the 

first date of the month in which it falls due. All the periods that do not count for increment 

shall be added to the due date of increment and this will determine the date of increment.  

 

6.0 Stagnation increment ( Ad-hoc increment)  
 

 It is admissible only to any employee stagnating at the maximum of the scale for two 

years. 

 It will be restricted to posts, the maximum of which does not exceed Rs.22400. 

 It will be treated as personal pay & will count for DA, HRA, CCA, pensioner’s 

benefits, including fixation of pay on promotion. 

 It will be equivalent to the amount of increment last drawn. 

 It will stop on promotion but if reaches maximum of scale while drawing ad-hoc 

increment, it may be continued. 

 Maximum 3 such increments can be given. 

 

7.0 Efficiency bar 
 

In order to ensure continued efficiency of the employee, he may be allowed further increase 

of pay from the stage shown as EB stage in scale, if he is found fit. EB in pay scales for 

group D staff has been abolished.  

 

8.0 Allowances 
 

Various allowance paid to the railway employees are calculated and sanctioned to them based 

on their eligibility. The various allowances are as follows : 

 

 Dearness allowance 

 Compensatory city allowance 

 House rent allowance 

 Transport allowance 

 Night duty allowance 

 Travelling allowance 
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 Consolidated T. A. 

 National holiday allowance 

 Conveyance allowance 

 Over time allowance 

 Night patrolling allowance 

 Construction and project allowance 

 Mileage allowance 

 Border allowance 

 Break down allowance 

 Officiating allowance 

 Training allowance 

 Remote locality allowance 

 Bad climate allowance 

 Special compensatory hill area allowance 

 Special compensatory tribal/scheduled/agency  area allowance 

 Out turn allowance 

 Uniform allowance 

 Washing allowance 

 Cycle maintenance allowance 

 Non practising allowance 

 Annual allowance to railway Doctors for research pursuits 

 Composite transfer grant 

 Running allowance 

 

8.1 Dearness allowance 
 

It is granted to compensate the high cost of living based on the rise in price index. The 

inflation neutralisation may be made uniform @ 100% at all levels. The All India Consumers 

Price Index for Industrial workers will continue to be the basis for calculation. The series 

with base 1982 will henceforth be used replacing 1960 as the base. Government will continue 

sanctioning additional DA, if it falls due, every January & July. 

 

8.2 Compensatory city allowance 

 

It is granted by the railway to its employee posted in large cities in order to afford some relief 

to them, to compensate the employees for higher cost of living in the large cities. It is fixed 

amount depending upon the pay range(4 ranges) & class (A-1,A,B-1&B-2) of cities. 

 

Basic pay Amount of CCA per month 
A1 A B1 B2 

Below 3000/-RS per month 90 65 45 25 

3000 to 4499 per month 125 95 65 35 

4500 to 5999 per month  200 150 100 65 

6000 per month and above 300 240 180 120 
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8.3 Night duty allowance 
 

Night duty allowance is granted to certain categories of staff for actual performance of duty 

between 22.00 to 06.00 hrs. Each hour in this period is weighted to 10 minutes. It depends 

upon pay range ( from pay Rs. 2550 to 7850 & above) & cities/towns (A-1,A,B-1,B-2 & 

others). 

 

8.4 House rent allowance 
 

This allowance is granted to the railway servant in view of the higher rents, they have to pay 

for private accommodation due to non availability of railway quarters. It is fixed on 

percentage of basic pay depending upon classification (A-1, A, B-1, B-2, C & Unclassified) 

of cities /towns. 

 
Classification of cities/Town Rates of HRA 

A-1 30% of (basic pay + dearness pay) 

A 15% of (basic pay + dearness pay) 

B-1 15% of (basic pay + dearness pay) 

B-2 15% of (basic pay + dearness pay) 

C 7.5% of (basic pay + dearness pay) 

Unclassified 5% of (basic pay + dearness pay) 

 

8.5 Transport allowance 
 

Transport allowance is granted to compensate the railway employees for the cost incurred on 

account of commuting between the place of residence and the place of duty. It is depends 

upon pay scales (Rs.8000-13500 & above, Rs 6500-6900 but below the pay scale Rs 8000-

13500 & below pay scale Rs.6500-6900) & cities/towns ( A-1/A&others.). 

 

Pay scale Transport allowance per month 

“A1/”A” class city Other places 

8000-13500  pay scale or above 800 400 

6500-6900 pay scale or above 

but below 8000-13500 

400 200 

Below 6500-6900 pay scale 100 75 

 

8.6 Travelling allowance  
 

Travelling allowance is granted for journey on duty, on first appointment, to attend 

examination and training, to appear in Hindi examination, attending territorial army camps, to 

attend court and departmental enquiries, to attend meeting of departmental council, to appear 

as witness and defence council in enquiries, when recalled from leave, election duty, on 

transfer and retirement. Daily allowance (called travelling allowance) is percentage basis 

based on duration (30% for less than 6 hours, 70% for 6 hrs to 12 hrs & 100% for more than 

12 hours),pay range ( Rs 16400 & above, Rs 8000 to Rs 16399, Rs 6500 to 7999, Rs 4100 to 
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6499 & below Rs 4100)& cities/towns(  A-1, A &  specifically expensive localities, B-1 & 

expensive localities &   others). 

 

 

Pay range 

Localities 

other than 

column 3, 

4 & 5 

B1 class 

and 

expensive 

localities 

A class and 

specifically 

expensive 

localities 

A1 

class 

city 

1 2 3 4 5 
16400 and above 135 170 210 260 

8000/-and above but less than 16400 120 150 185 230 

6500 and above but less than 8000 105 130 160 200 

4100 and above but less than 6500 90 110 135 170 

Below 4100/- 55 70 85 105 

 

8.7 Consolidated TA 
 

Where a staff is required to travel on duty extensively, instead of giving him TA on duty 

basis, he may be granted a consolidated TA under the orders of Railway board. Once 

sanctioned the employee will draw it irrespective of whether he remains out of his 

headquarters or not. The rate of CTA is fixed based on average no. of days the employee is 

expected to remain out. It may be paid throughout the year. It is not to be drawn when the 

employee is on leave or is deployed on other stationary duties. 

 

8.8 National holiday allowance  
 

It is admissible when one works on a national holiday even for a part of a day or is on due 

rest, or is on journey, or is off duty after booking or is awaiting booking after completion of 

rest, RPF staff, causal labour on CPC scales, those attending training courses etc., are also 

entitled to it. 
  

Basic Pay (Plus DP) NHA 

3825-4758 85 

4759-6306 106 

6307-15750 140 

 

8.9 Over time allowance   
 

Over time allowance means the payment made to an employee for work done by him beyond 

the duty hours prescribed statutorily and includes the payment made under departmental 

orders for work done by him beyond or outside normal scheduled working days or working 

hours. It is paid to the employees for actual time worked in excess of the maximum hours of 

employment laid down.  

 

8.10 Construction and project allowance  
 

It is granted to all railway employees when they are employed on construction or survey 

projects (for new lines, restoration or surveys) at the rates given below: 
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Basic pay Rate/month 

Below 3000/-Rs. 150 

3000/- to 4499/- 300 

4500/- to 5999/- 450 

6000/- to 8999/- 600 

9000/- and above  750 

 

8.11 Composite transfer grant 

 

 The Railway servant joined Railway after 01.05.76,will be entitled to composite 

transfer grant at the rate of one month’s basic pay plus dearness pay in the case of 

transfers located at a distance of 20 Kms. or more involving change of residence. In 

case the employee transport his personal effects by VPU, the composite transfer grant 

will be at the rate of 80% of the basic pay plus dearness pay if a car is carried in the 

VPU, & the rate is 75% if no car is carried. 

 

 The Railway servant joined Railway prior to 01.05.76, and are entitled to liberal scale 

of transportation of personal effects by rail, in terms of Railway servant (Pass) rule 

1986, will be entitled to composite transfer grant at the rate of 80% of one month 

basic pay plus dearness pay for group A, B, C Railway employees and for group D 

employees at the rate of 90% of one month basic pay plus dearness pay. 

 

 For short distance transfers which are within a distance of 20 Kms, the composite  

transfer grant at the rate of  one third of one month’s basic pay plus dearness pay will 

be admissible. 

 

9.0 Dearness Pay 

 

Dearness allowance equal to 50% of existing basic pay has been merged with the basic pay 

and treated as dearness pay (DP) with effect from 01.4.2004. Dearness pay would be counted 

for various purposes like payment of allowances, transfer grant, retirement benefits, 

contribution to GPF, licence fee, monthly contribution for CGHS, various advances. The 

entitle for privilege pass/PTO/duty pass, TA/DA while on tour and transfer and government 

accommodation shall continue to be governed on the basis of the basic pay alone without 

taking in to account dearness pay. 

 

*** 
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B - Seniority and Promotion 
 

1.0 Seniority 
 

Seniority means the relative positions of an employee in the cadre to which he belongs. Once 

fixed such a position may undergo changes in certain circumstances.  

 

a.  Seniority on initial appointment 

 

 Direct recruits on joining a working post get seniority as per their merit in 

Recruitment Board panel.  

 Where they undergo training in Training centres before joining working post, the 

merit figure obtained in the training centres will determine their seniority. 

 Those recruited on special quotas like sports etc. get seniority from the date of  their 

recruitment. 

 Where date of joining is same for two or more persons, the earlier born will rank 

senior. 

 Among the direct recruits and departmental promotees, seniority will be as per date of 

joining, but their inter–se seniority will not be disturbed. If there is any quota or rota 

rule in the recruitment, it will be observed. 

 

b.  Seniority on promotion 

 

 In Selection posts, the merit position in the panel will determine seniority. 

 In suitability posts the original seniority of lower post will be maintained among the 

promotees. 

 Those who refuse promotion may lose seniority. 

 

c.  Seniority on transfer 

 

 In case of transfer in the exigencies of service, the seniority is not affected.   

 In transfer on one’s own request to a new seniority unit one gets the lowest position      

on the date of joining the new unit. 

 In mutual transfer the junior of the two retains his own seniority whereas the senior   

loses his seniority to the extent of the junior. 

 

d.  Seniority on penalties 

 

 In case of reduction to lower grade, one is placed above all in the lower grade. On 

completion of penalty he gets his original position, unless otherwise ordered. Withholding of 

increment dose not affect the seniority of a Railway servant. 

 

e.  Seniority on change of category 

 

 When permitted on administrative grounds, one may carry his seniority. 

 In case of absorption of medically de-categorised people length of service in 

equivalent or higher grade will determine the seniority. 
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 In change on one’s own request one will be placed at the a bottom. 

 

1.1 Seniority list  
 

Seniority lists for each category & grade are required to be maintained by the cadre 

controlling office & circulated to all concerned. These lists should be kept up-to-date. 

Representations regarding fixation of seniority should be considered and replied to. 

 

2.0 Confirmation 

 

Two or more persons cannot be appointed substantively to a post nor can one employee hold 

more than one post substantively. An employee may be confirmed when 

 

 Permanent post is available. 

 He has been appointed regularly to the Railways. 

 He has been medically examined & has fulfilled other formalities 

 He is otherwise fit for confirmation. 

            

2.1 Method of confirmation 

 

 Confirmation is done as per seniority position unless one is not fit for it. Loss of 

confirmation does not entail loss of seniority. 

 Direct recruits & promotees will be confirmed against their quota where such quota 

prevails.   

 Workshop staff shall be deemed as confirmed on completion of 3 years service. 

 Staff undergoing penalty may be confirmed from due date but order of confirmation 

will be issued only when penalty is over, but suspension period is treated as 

suspension, no confirmation can be made during the period. 

 Confirmation against tenure post may be also be made in certain cases. Provisional 

confirmation may be given on post on which anyone else has a suspended lien.  

 A probationer is eligible for confirmation only on passing all the departmental 

examinations. 

 Confirmation has been de-linked from availability of permanent vacant post & it will 

be a one time event in the career of an employee.  

 Erroneous confirmation can be rescinded only with the orders of the Railway 

Board/GM.        

 

3.0 Lien  

 
Lien is the title of a railway servant to hold a permanent post including a tenure post, to 

which he has been appointed substantively. One acquires a lien as soon as he is appointed to a 

post substantively and retains it even during leave, joining time, suspension or on foreign 

service. The lien is suspended when the railway servant is appointed to another post 

substantively or to foreign service from where he is not likely to return for 3 years. A lien can 

not be terminated at all, even with the consent of the employee, if the result is to leave him 

without a lien or suspended lien. 
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4.0 Transfers  
 

Transfer includes the transfer of a railway employee from one place to another, from one post 

to another and one department to another. The following are the various kinds of transfers : 

 

(i) Administrative interest 

 

Transfers are ordered in  administrative interest in the following cases :  

 

 Reduction in establishment. 

 On promotion. 

 To fill legal requirement like HOER. 

 Simple transfer. 

 

Seniority is not lost in transfer in the administrative interest. Trade union office bearers may 

not be transferred without agreement of union concerned unless GM may decide otherwise 

except in cases of transfer in vigilance/SPE cases, promotion of the official, compliance of 

legal requirements, employees own request etc. Procedure is required to be followed even in 

transfer from one Administrative jurisdiction to another at the same station. SC/ST may 

normally be transferred at stations where Railway can give them quarters or to their home 

stations. 

 

(ii) Employee’s own interest  

 

Such transferred are ordered in the interest of employee and it may be: 

 

 Own request simple transfer from one place to another. 

 Mutual transfer between two employee. 

 

In case of transfer on own request, the employee assumes the bottom seniority on  the day of 

resumption at new station if that is a separate seniority unit. In mutual transfer, both take the 

seniority of the junior of two persons, seeking mutual transfer in different seniority units. 

 

5.0 Performance appraisal & confidential reports 
 

An annual assessment report called a confidential report is maintained for staff (other than 

group D). This is written annually for each financial year. It is written by the immediate 

superior who must take into account all performance (good and bad) of the concerned officer 

over the period under report. 

 

The new system of performance appraisal requires the senior subordinate officers to be given 

targets in advance and the work is reviewed periodically. At the end of the year he gives his 

self assessment along with a resume of good  work &  reasons for not doing the allotted 

work. The form covers general qualities, professional abilities, integrity, intelligence tact, 

industry, keenness, attitude to SC/ST, to superiors, equals & sub-ordinates, general conduct 

& character, sociability, aptitudes  & shortcomings etc. Wherever an entry is based on an  

actual incident, it should be indicated. Adverse entries shall be communicated to the 

employee and his representation if any shall be considered by the accepting authority, who 
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will pass a speaking order, if representation is to be rejected. If accepted, the adverse remark 

shall  be expunged. 

 

The system of CR is a very powerful tool for various purposes like placements, promotions, 

deputation, training, career planning & growth, EB crossing etc. Thus CR should be written 

with utmost circumspection, caution & care. 

 

6.0 Promotion  
 

(i)  Promotion from group D to group C 

 

A prescribed percentage in nominated group C categories is to be filled by promotion of 

group D employees on the basis of selection. Selection comprises of a written examination 

and there will be no viva-voce in the selection. It will consist of written test of 85 marks and 

record of service 15 marks. The question paper comprises of questions to test ones 

knowledge of his work. Railways general knowledge and general English paper will be set in 

bilingual form and may be answered in Hindi. Staff having three years service will be 

eligible, may appear in the test. Panel is formed on the basis of seniority. 

 

(ii)  Promotion within group C 
 

Promotions within group C are made through a process of selection or non-selection. 

Selection post are post/grade which have been declared as such by Railway board. Other than 

these  selection posts are non-selection post. 

 

a.  Promotion on selection posts 
 

Selection post shall be filled by a positive act of selection made with the help of Selection 

Boards from amongst the staff eligible for selection. A selection board, with 3 officers 

conducts the proceedings.  

 

The assessment of vacancies for selection post within the cadre will include the existing 

vacancies and those anticipated during the course of next 15 months. All the vacancies, if 

any, existing and reported up on by a construction organisation including Railway 

Electrification and other projects should also be taken into account. For ex-cadre post, actual 

vacancies plus those anticipated in the next two years should be taken into account. In regard 

to selection posts,  selections will be conducted annually in a regular manner.  

 

The staff in the immediate lower grade with a minimum of 2 years service in that grade will 

only be eligible for promotion. The selection for promotion to a selection post shall be made 

on the basis primarily of merits. Eligible staff upto 3 times the number of staff to be 

empanelled will be called for written and/or viva-voce test. Professional ability is judged by 

written test 35 marks and viva voce 15 marks.  There will be no viva voce in departmental 

examinations except in case of selection for promotion to post in categories of Law Assistant, 

Physiotherapists, Telephone Operator and Teachers etc. In this situation 15 marks allotted for 

viva voce will be added to written test. For general selection posts for which staff of different 

categories/department are eligible, mark for seniority is not allowed. Factors & their 

weightage for the selection are: 
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   a. Professional ability.( Written test + viva test)                                        50  

   b. Personality /address/leadership/academic/technical qualification.         20 

   c. Record of service.                                                                                    15  

   d. Seniority.                                                                                                 15 

  

b.  Promotion on non-selection posts 
 

Promotion on non-selection posts is considered on the basis of seniority cum suitability. The 

suitability is determined by the competent authority based on record of service or written/oral 

test or departmental examination or trade test, as laid down. A senior person is passed over 

only when declared unfit. For promotion within group C categories one must tender a 

minimum of two years service in the immediate lower grade for being eligible. In case of 

Junior Accounts Assistant where the passing of App. II is essential, the two years rule will 

not apply. Relaxation may be considered by GM/RB in special cases of administrative 

interest. 

 

6.1 Ad-hoc promotions  
 

 In purely short-term vacancies in excess of 45 days ad-hoc promotions may be ordered. 

Where ad-hoc promotions are found inescapable, these may be ordered only for a short 

duration up to 4 months. 

 

6.2 Proforma promotion  
 

An officer out on deputation or training & whose turn for promotion has come in his own 

cadre may, by a special order, be allowed a proforma promotion & granted the pay provided 

the officer is otherwise fit for promotion & the vacancy exceeds 90 days. 

 

7.0 Assured career progression scheme (ACPS) 
 

ACP  scheme is introduced to deal with the problem of genuine stagnation and hardship of 

employees due to lack of  adequate promotion avenues. 

 

Group A :  No financial up-gradation will be available & promotion must be earned. Efforts 

will continue to improve the promotional prospects through organisational studies, cadre 

reviews etc. 

 

Group B, C & D : Promotion shall continue to be earned. ACP scheme will be adopted to 

migrate hardship in cases of acute stagnation etc. in a cadre. Two number financial 

upgradation will be granted to Group B,C &D employees on completion of 12 years & 24 

years  of regular service respectively. This scheme will not affect the normal promotional 

avenues available on the basis of vacancies. Organisational studies, cadre review etc, shall 

continue to improve the promotional prospects. 

 

Screening Committees will be formed to grant benefits under the ACP scheme with the same 

composition, as that of DPC. This committee will meet twice a year for advance processing 

of the cases. 
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Important conditions for grant of  benefits under ACP Scheme 

 

 This scheme envisages merely placement in higher pay scale or grant financial benefit 

on personal basis. Thus it will not amount to regular promotion or creation of new 

posts. 

 The benefit will be available up to scale Rs. 14300-18300. 

 The first benefit will be available after 12 years of regular service & second after 

another 12 years of availing the first benefit. 

 The benefits will be available if regular promotion has not been availed by  an 

employee. If two promotions have been received, no benefit under ACP scheme will 

be available. 

 Fulfilment of normal promotional norms will be ensured. 

 The financial benefit will be personal to the employee. 

 The existing in situ promotion scheme will cease to exist on the introduction of ACP 

scheme. 

 

 

*** 
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C- LEAVE RULES 
 

1.0 General  
 

 The employee as a matter of right cannot claim leave. The right to grant or refuse leaves 

vests in the authority competent to sanction leave. 

 The leave usually commences on the day charge is handed over & ends on the day charge 

is taken over again. 

 Leave sanctioning authority cannot alter the kind of leave due &applied for except at the 

written request of the employee. 

 Leave already availed may be converted to another kind of leave on employee’s request 

retrospectively but not after retirement. 

 Leave cannot be sanctioned for more than 5 years. 

 Combination of holidays preceding in or in continuation of leave is permitted. In case of 

medical certificate of sickness, the holidays will be part of sickness leave. 

 The employee is not permitted to take up any employment during the period of leave. 

 

2.0 Kinds of leave 
 

2.1 Leave on average pay (LAP) 
 

 It is earned at the rate of 30 days in a year. 

 15 days leave is credited in advance on 1
st
 January & 1

st
 July of each year. 

 Maximum of 300 days can be credited at a time with 15 days to be kept separate to 

adjust that one may take in ensuing half year. 

 1/10 of the extraordinary leave availed during the previous half year is debited to the 

leave account. 

 New entrant will be given credit of two and a half days per month of the half year in 

which they join. 

 Maximum limit of availing LAP at one spell is 180 days. 

 

2.2 Leave on half average pay (LHAP)  
 

 It is earned at the rate of 20 days per year. 

 No restriction on accumulation. 

 It can be availed on medical certificate or otherwise. 

 It  can be commuted to LAP by surrendering 2 days LHAP for one day. 

 The amount of leave on half average pay that can be availed of in one spell 

irrespective of its being combined with any other kind of leave or not, shall be limited 

to 24 months. 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

145 

 The leave shall be credited to the leave account at the rate of 5/3 days for each 

completed calendar month of service which the railway servant is likely to render in 

the half year of the calendar in which he is appointed. 
 

2.3 Commuted leave 

 
When leave on half pay is converted into half the period of such leave on average pay on 

medical ground, such leave is called commuted leave. Commutation on medical ground is 

permitted without any limit and up to a maximum of 180 days shall be allowed to be 

commuted during entire service where such leave is utilised for an approved course of study. 

Leave on half-average pay may be commuted to leave on average pay on medical certificate 

at the request of an employee even if he has LAP to his credit. Commuted leave however may 

not be granted if authority component to sanction leave has reasons to believe that railway 

servant may not return to duty after expiry of such leave.  

 

2.4 Leave not due  
 

It is an advance cheque & is granted to a permanent employee when no other leave is due and 

there are reasonable prospects of his coming back to duty. It is sanctioned to the extent of the 

LHAP one is likely to earn. Maximum can be sanctioned 360 days in one’s career and not 

more than 90 days at a time & 180 days on medical ground. Temporary employee may be 

sanctioned leave not due on medical certificate if the post is likely to last till he returns and 

he has completed one year service. 

 

2.5 Casual leave  
 

Casual leave is 8 days in a year. Those who are not enjoying gazetted holidays may get 10 

days. Casual leave can be combined with special Casual Leave and with no other leave. It can 

be granted to any extent due at a time. Sundays, holidays, restricted holidays can be prefixed 

or suffixed to casual leave. It can be taken while on tour. 

 

2.6 Special casual leave  
 

It is granted in the following circumstances : 
 

 Scout and Guides 

 Attending republic day parade, St. john  Brigade Athletic  tournaments 

 Attending courts as juniors or assessors 

 Attending Union and Federation Meeting 

 Attending technical /Scientific Institution Meeting 

 Absence for Lok Sahayak Seva 

 Sterilisation operations 

 For Election to Lok Sabha and Vidhan Sabha 

 For RPF annual day meet 

 To co-operative society office bearers 
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 For Hindi examinations 

 

2.7 Compensatory casual leave 

 

Group C & D staff excluding supervisory staff are entitled to compensatory off in lieu  of 

working on Sundays/holidays. It must be availed within 30 days of the days on which 

worked. It is not admissible for working as invigilators in RRB examinations.  

 

2.8 Maternity leave 
 

A female railway employee with less than two surviving children may be granted Maternity 

Leave. It is a full pay leave not debited to any account and granted as under : 

 

 For confinement – 135 day from commencement. 

 Female casual worker – 4 weeks 

 Ad-hoc employees, if their employment is likely to continue till they come back to 

service, may be granted on the basis of medical certificate. 

 Maternity leave may be combined with any other kind of leave (any leave including 

leave not due) up to a maximum of one year may be granted, in continuation of 

maternity leave, if applied for without medical certificate. 

 Women casual labours who have attained temporary status are also granted this leave. 

 For miscarriage /abortion – 45 day during entire service, irrespective of number of 

surviving children. 

 

2.9 Paternity leave 
 

A male employee (including an apprentice) with less than two surviving children may be 

granted Paternity Leave for 15 days. It should not be availed 15 days before or up to 6 

months from date of delivery of the child. If such leave is not availed of with in this period, it 

shall be lapsed. Paternity leave may be granted to Casual Labour who have attained 

temporary status. 

 

2.10 Hospital leave 
 

It is granted to all staff excluding group A & B for illness or injury directly due to risks 

incurred in course of official duties. It is based railway doctor’s medical certificate and is 

sanctioned for such periods as may be considered necessary. For first 120 days leave salary 

will be as on LAP & for remaining period as on LHAP. It may be combined with any other 

kind of leave due provided that total period does not exceed 28 months. 

 

2.11 Special disability leave  
 

A non-debitable leave up to 24 months (in one or more spells) may be granted to an 

employee who had been injured by an injury caused intentionally by someone or has arisen 

due to performance of his duties. The injury must manifest itself within 3 months of its 
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occurrence. A medical certificate is necessary. It can be combined with other kinds of leave. 

In case those covered by W.C. Act, leave salary shall be reduced to the extent of 

compensation payable. It counts for pension. It is not debited to leave account. 

 

2.12 Extra ordinary leave 

 

It is granted when no other leave is due or when the employee applies for it. No leave salary 

is given in this. It may be combined with others. Any kind of leave may be converted into it 

or it may be converted to any other leave retrospectively by competent authority. It can not 

exceed 5 years at a stretch for permanent & 3 months for temporary staff (6 months with 

medical certificate). Temporary employees suffering from Leprosy, T.B, cancer etc. may be 

granted up to 18 months 

 

2.13 Study leave 
 

Study leave for higher studies in subjects having direct bearing on one’s sphere of studies, up 

to 12 months at a time & 24 months in entire career, not debitable to his account may be 

sanctioned on his filling Requisite Bonds. Total absence on study leave and other leave 

should not exceed 28 month at a stretch.  Leave salary for study outside India will be pay last 

drawn plus DA, HRA & study allowance. For course in India it will be pay last drawn plus 

DA,& HRA. Any stipend scholarship received should be adjusted against. One who does not 

resume after study leave, or having resumed quits service within 3 years or does not 

complete/pass the necessary course, will have to refund the cost incurred by government 
 

3.0 Holidays 
 

 Central Government offices will observe 17 holidays, 14 will be compulsory 

throughout India & 3 are optional. Compulsory holidays include 26
th

 January, 15
th

 

August, & 2
nd

 October. 

 Restricted holidays are permitted for employees working in administrative office. 

 Line staff will observe 12 closed holidays in a year. It will include 3 national holidays 

& staff representatives will determine 9 holidays. 

 The workshop staff will be entitled 15 holidays in a year including 3 national 

holidays. 

 In case general election to Lok Sabha or State Assemblies or bye-election to Lok 

Sabha, the date of polling will be declared as a holiday for Railway offices. 

 Holiday may be declared in the demise of President or Prime minister in harness. 

 

4.0 Joining time   
 

Joining time means the period allowed to a railway servant in which he may  join new post or 

to travel to or from the station where he is posted. It is granted in case of: 
 

 Transfer in public interest from one station to another, if the transfer is for more than 

180 days (otherwise only actual transit time is allowed). 

 Surplus staff being posted to another stations on absorption. 
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 Appoint to permanent posts filled by competitive examination.  

 

It is not admissible if change of station is not involved. It is based on distance. If an employee 

does not avail full joining time, the balance will be credited to his LAP account. Joining time 

may be combined with other leave except casual leave. During joining time one will draw 

salary that he drew before relinquishing if going on promotion or on the post carrying the 

same scale of pay. Overstay of joining time will be non-duty and will not qualify of 

increment. It may be treated as misconduct also. Holidays following the joining time will 

extend it to the extent. 

 

Actual distance between old & new HQ. Admissible joining time 

1000 Km or less 10 days 

More than 1000 Km. 12 days 

More than 2000 Km 15 days 

 

Except in cases of travel by air for which  maximum will be 12 days. 

 

*** 
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D- PASS RULES 

 
1.0 Kinds of passes 

 
1.1 Duty pass  

 

This pass is issued to the railway employees in order to facilitate the performances of duty 

and is generally issued when an employee has to travel from one station to another either to 

carried out his transfer or in connection with some other official works. 

 

1.2 Widow pass  

 

This pass is issued to the widow to the railway employees, who were in railways service on 

or after 12-03-1987 and expired on or after that date whether after their retirement or during 

service and had opted for the scheme or were automatically governed under the schemes. 

 

1.3 Residential card pass 

 

This pass is issued to a railway servant for performing rail journey from the place of 

residence to the place of his work. 

 

1.4 Special pass 

 

This pass is issued to Railway servants, family members or dependent relatives as the case 

may  be on - 

 

 Medical grounds  

 Sports account 

 For attending children camp or scouts camp 

 Cultural functions 

 On any other occasion which the ministry of Railway or a railway administration 

deems fit. 

 

1.5 Post retirement complementary pass  

 

This pass is issued to a railway servant after retirement or after he ceases to be a railway 

servant. 

 

Gazetted Officer 20 to 25 years service 2 sets per year 

Gazetted Officer over 25 years service 3 sets per year 

Group C staff 20 to 25 years service 1 sets per year 

Group C over 25 years service 2 sets per year 

Group D over 20 years service (Self & wife only) 1 sets per year 
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1.6 School pass 

 

Passes for journey of student son/ daughter are admissible in addition to privilege pass, when 

the child studies in a school away from employees headquarters. Six single journey passes 

per  child per year may be issued. Guardian may be included in school pass for a girl of any 

age & a boy under 18 years. 

 

1.7 Privilege pass 

 

This pass is issued to the railway employees as a privilege to travel on the railway with or 

without their families. Classes of pass as per pay limit are as under: 

    

(i) Group A  & Group B (Gazetted) :    Ist  Class A 

 

(ii) Non-gazetted group B & group C employees : 

     

 Appointed prior to 01.08.69 : 

 

(a) Drawing pay of Rs.4900 or above & in a scale the maximum of which is 

Rs.6000 or above :  Ist Class 

(b) Employees other than those covered in item (a) above :  II/Sleeper 

   

 Appointed during the period from 01.08.69 to 10.11.87 :    

 

(a) Drawing pay of Rs. 5375 or above & in a scale the maximum of which is Rs 

7000 or above : Ist Class 

(b) Employees other than those covered in item (a) above :  II/Sleeper 

 

 Appointed during the period from 11.11.87 to 01.02. 99 : 

 

(a) Drawing pay of Rs 7250 or above, or those who are in a scale, the minimum of 

which is Rs 6500 : Ist Class 

(b) Employees other than those covered in item (a) above :  II/Sleeper   

 

 Employees appointed after 01.02.99 : 

 

(a) Employees in pay scale minimum of which is Rs. 6500 :  Ist Class 

(b) Employees drawing pay of Rs. 7600 or above :  Ist Class 

(c) Employees in pay scale of Rs.5000-8000 or Rs 5500-9000 & drawing pay of 

Rs 7250 to Rs 7600 :  II Class A 

(d) Employees other than those covered above :  II/Sleeper 
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Note: The holder of new II class A shall be entitled to travel by AC-3 tier. II class A pass 

shall be yellow colour.  

 

(iii) Group D : II/Sleeper 

  

1.7.1 General rules for privilege passes 
 

 a.   Number of privilege passes & PTO due per year 
 

S. No. CLASS PASS PTO 

1 Gazetted & honorary gazetted officers 6 sets 4 sets 

2 Non-gazetted staff : 

a) First to fifth year of service 

b) 6th
 year & onwards 

 

1 set 

3 sets 

 

4 sets 

4 sets 

3 Special Class  Apprentices 2 sets 4 sets 

  

Note: Two sets of PTOs are reduced for availing the benefit of widow passes 

 

b.  Period of availability of privilege passes 

 

Single journey pass 3 months from date of issue 

Return journey pass 4 months from date of issue 

Single journey PTO 3 months from date of issue 

Return journey PTO 3 months from date of issue 

Settlement pass 1 year from date of issue 

Kit wagon pass 1 month from date of issue 

          

c.  Break journey 
 

Pass holder can include any number of stations for break journey in the pass. An unscheduled 

break journey can be made & endorsed by SM/TC on the pass. 

 

d.  Luggage allowance on privilege passes   

  

1A & ACC              140 Kg per adult (½  per child) 

I                               70 Kg per adult (½  per child) 

II                                    40 Kg per adult (½ per child) 

   

Note : Bicycles, scooters, etc. may be allowed as free allowance on pass.  

 

e.  Family for passes 

  

(i) Spouse of a railway servant whether earning or not 

 

(ii) Son or sons who have not attained the age of 21 years and are wholly dependent on 

the railway servant 

 

(iii) Son or sons of the age of 21 and above who are: 
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 Bonafide students of any recognised educational institution 

 Engaged in any research work and do not get any scholarship/stipend 

 Working as an articled clerk under the Chartered Accountant 

 Invalid, on appropriate certificate from Railway Doctor 

 

(iv) Unmarried daughters of any age whether earning or not 

 

(v) Widowed daughters provided they are dependent on the railway servant 

 

(vi) Legally divorced daughter who is dependent on the railway servant 

 

 f.  Dependant  
 

Maximum number of two dependent can be included in the family pass. If so the 

maximum number of persons is restricted to five excluding servants. Dependent means 

widow mother, unmarried or widow sister & brother under 21 years provided father is not 

alive, married daughter who is wholly depended on the employee.  

 

g.  Passes by shortest route 

 

Normally passes are issued by shortest route but:  

 

 If two alternate route are available, passes may be issued either route irrespective of 

the distance. 

 If longer route is quicker, passes may be issued by the quicker route. 

 Passes may be issued for longer route, if the distance does not exceed the distance via 

the shortest route by more than 15%. 

 

*** 
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E- CONDUCT & DISCIPLINE 
 

1.0 Railway service (conduct) rules – 1966  

 
Main features of the rules are : 

 

 Every Railway Servant shall all times maintain absolute integrity, devotion to duty & do 

nothing, which is unbecoming of a Railway Servant. 

 No railway servant will use his position or influence to secure employment for any 

member of his family. 

 No railway servant shall be a member/office bearer of a political party. He will not take 

part in any manner in any political activity or movement. 

 No railway servant shall associate himself with any organisation, the objects or activities 

of which are prejudicial to the sovereignty and integrity of India. 

 No railway servant shall criticise the policy or any action of government. 

 No railway servant shall communicate any official document or information to any un-

authorised person. 

 No railway servant shall acquire moveable/immovable property beyond one’s known 

means. 

 No railway servant shall give or take or demand dowry. 

 No railway servant shall engage in any trade or business or undertake any other 

employment. 

 No railway servant shall speculate in any stock, share or other investments. 

 Railway servant shall so manage his private affairs so as to avoid habitual indebtedness or 

insolvency. 

 No railway servant shall accept gift or lavish or frequent hospitality from any individuals, 

firms etc. having official dealings. 

 No railway servant shall appear in a public place in a state of intoxication nor consume 

any intoxicating drink or drug while on duty. He shall strictly abide by the law relating to 

intoxicating drink or drug in force in any area. 

 No railway servant shall practice untouchability in any form or manner. 

 No railway servant shall contract bigamous marriage. 

 No railway servant shall bring any political influence or other influence in respect of his 

service matters. 

 No railway servant shall stay as guest with foreign diplomats or foreign nationals nor 

shall invite them to stay with him as his guests in India. 
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2.0 Railway servants( discipline & appeal ) rules - 1968 
 

2.1 Authority under disciplinary rules 

 

(i) Appointing authority  
 

Appointing authority means the authority to made appointments to the service of which the 

railway servants is, for the time being, a member or the grade or the service in which the 

Railway servant is, for time being, included. 

 

(ii) Disciplinary authority 
 

Disciplinary authority in relation to the imposition of a penalty on a Railway servant, the 

authority competent, to impose on him penalty is as per schedule in normal course & in case 

of imposing major penalties such authority would be Appointing Authority. 

 

(iii) Inquiry authority 
 

The official who is nominated by the Disciplinary Authority to conduct the disciplinary 

enquiry  is the Inquiry Authority. 

 

(iv) Defence council  
 

The charged employee may present his case with the help of another person who is known as 

Defence Council or Defence helper. Defence Council should not be a legal practitioner & 

should not be associated with the case in his official capacity. 

 

2.2 Principles of natural justice 

 

Principles of natural justice are the principle which lay down and elaborate the reasonable 

opportunity which should be given to the charged employee. Principles of natural justice are: 

 

 None should be condemned without being heard. 

 All decisions should be made in good faith. 

 The hearing must be impartial. 

 Reasonable opportunity should be given to defend the case. 

 Reasons for decisions should be made known to the accused. 

 The charges should be intimated in advance. 

 Justice should not only be done , it should also appear to have been done. 
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2.3 Suspension  
 

Suspension is not a penalty. An authority who is not competent to place an employee under 

suspension may suspend him, but immediately report to the competent authority who will 

confirm the order. The suspension continues till the order of suspension is modified or 

revoked by the competent authority who placed the employee under suspension, or by the 

higher authority.  

 

Subsistence Allowance is granted to employee under suspension, equal to leave salary on half 

average pay & allowance admissible on such pay. Deduction of PF, courts attachment & fines 

cannot be recovered. House rent, water charges, diet charges, electric charges, re-payment of 

advance, station debits, income tax etc will be recovered. Recoveries other than  these such as 

co-operative society’s dues, institutes fee, LIC premium, school fee etc may be  made on 

written request of employee. The amount of subsistence allowance may be increased upto 

50% after 3 months, if in opinion of the authority, the period of suspension has been 

prolonged for reasons not directly attributable to the railway employee. The amount may 

even be reduced upto 50% of subsistence allowance after 3 months, if in opinion of the 

authority, the period of suspension has been prolonged for reasons directly attributable to the 

railway employee. 

 

(a) An employee may be placed under suspension  

 

 When a disciplinary proceeding is contemplated or pending against him. 

 When engaged in activities prejudicial to the interest of the state. 

 When a criminal case is pending for investigation, inquiry or trial. 

 

(b) An employee shall be deemed to have been suspended  
 

 If he remains in police custody for exceeding 48 hours. 

 If he is convicted for an offence and sentenced to imprisonment for a period 

exceeding 48 hours and is not forthwith dismissed, removed or compulsorily retired 

consequent to such conviction. 

 

(c)     Other circumstances of deemed suspension 

 

 When a penalty of dismissal, removal or compulsory retirement, imposed on an 

employee under suspension, is set aside on appeal or revision and the case is remitted 

for further inquiry or action, the order of his suspension shall be deemed to have 

continued in force from the date of the original order of dismissal etc. 

 When a penalty of dismissal, removal or compulsory retirement, imposed upon an 

employee, is set aside or declared void by a Court of Law and when the disciplinary 

authority decides to hold a further inquiry in the same case, the employee shall be 

deemed to have been placed under suspension by the competent authority with effect 

from the date of original order of dismissal etc. 
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2.3.1 Effects of suspension 
 

 The suspended employee remains a Government employee for all practical purposes. 

Various service condition remain applicable to him. 

 The last place of duty will continue to be his head quarter. The request for a change in 

headquarters may be granted. 

 An employee under suspension cannot be promoted. But he will be called for 

selection. His result will be kept in a sealed cover & a provisional panel will be 

published. He will be considered for promotion after finalisation of the disciplinary 

proceedings. 

 Forwarding of application for deputation, assignment foreign training are not 

permitted. 

 Resignation will not be accepted normally. 

 The right of voluntary retirement is not freely available. 

 No leave will be sanctioned. 

 Travelling allowance may be allowed if inquiry is held at an outstation. 

       

2.4 Penalties  

 

The following penalties under DAR, for good and sufficient reasons, may be imposed on a 

Railway Servant: 

 

a.   Minor penalties 

 

 Censure. 

 Withholding of promotion for a specific period. 

 Recovery from pay of the whole or apart of any pecuniary loss caused to the Railway 

Administration by his negligence. 

 Withholding of passes or PTO or both. 

 Reduction to lower stage in time-scale for not more than 3 years without cumulative 

effect & not effecting adversely his retirement dues. 

 Withholding of increments ( with or without cumulative effect). 
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b.   Major penalties 

 

 Reduction to a lower stage in the time scale of pay for a specified period, with further 

directions as to whether on the expiry of such period, the reduction will or will not 

have the effect of postponing the future increments of his pay. 

 Reduction to a lower time-scale, grade, post or service with or without further 

directions regarding conditions of restoration to the grade or post or service from 

which the Railway servant was reduced and his seniority and pay on such restoration 

to that grade, post or service. 

 Compulsory retirement. 

 Removal. 

 Dismissal. 

 

2.4.1 These are not penalties 

  

 Withholding of increment for failure to pass the departmental examination. 

 Stoppage at Efficiency Bar for failure to cross it. 

 Non- promotion when eligible & considered but not found suitable. 

 Reversion to lower post, grade or service when considered unsuitable after promotion. 

 Reversion at the end of promotion as per rules of probation. 

 Replacement when service borrowed from another department. 

 Compulsory retirement as per rules.  

 Termination after probation or other conditions when made as per as per service 

agreement. 

 Discharge for in-efficiency for failure to pass standards of physical fitness or reduction of 

employment. 

 

2.4.2 Special procedures in some cases  

 

Where the normal procedure can not be followed under the circumstances of the case, it may 

be desirable to follow a special procedure under Rule 14 of D&A Rules: 

 

 Where any penalty is imposed on the employee on the ground of conduct which ahs led to 

his conviction on a criminal charge. 
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 Where the disciplinary authority is satisfied, for reasons to be recorded by it in writing, 

that it is not reasonably practicable to hold an inquiry according to the rules. 

 Where the President is satisfied that in the interest of the security of state, it is not 

expedient to hold an inquiry according to the rules. 

 

2.4.3 Procedure for imposition of minor penalty   
 

 Charges should be framed against the delinquent employee and communicated to him on 

prescribed standard form No 11. Alongwith the charge-sheet a statement of allegations 

mentioning therein the charges in detail and the basis on which the charges have been 

framed and a list of documents relied upon, should also be supplied to the delinquent 

employee. The period within which the employee should submit his explanation is 

specified in the charge-sheet, which is usually 10 days. 

 

 In the case the railway servant refuses to accept the charge sheet issued for service on 

him, it shall, on the written statement of two persons to the effect that this refusal was  

witnessed by them or on an advice from the post office to the effect that the addressee 

refused delivery of the registered postal cover, be deemed to have been served on him. 

 

 After receiving the charge-sheet the delinquent employee may request the disciplinary 

authority for permission to inspect and take extract from the documents mentioned in the 

list accompanying the charge-sheet and also the additional documents which are relevant 

to the charges framed against him but have not been relied upon by disciplinary authority. 

Then after getting permission of the disciplinary authority, delinquent employee will 

inspect and take extract from document. 

 

 After having inspected the documents the delinquent employee should submit his written 

statement of defence to disciplinary authority within the prescribed time. The written 

statement of defence should clearly contain the defence of the delinquent in regard to 

each of the charges. 

 

 After considering the written statement of the charge-sheet submitted by the delinquent 

employee, if it is proposed in the following cases an enquiry as for a major penalty shall 

have to be held : 
 

 Imposition of  withheld of increment temporarily (WIT) for a period exceeding three 

years. 

 Imposition of withheld of increment permanently (WIP) for any period. 

 Where the penalty will affect the retirement dues of the employee. 

 In case where the disciplinary authority feels that a detailed enquiry should be held. 

 

 The disciplinary authority shall then take in to consideration the representation, if any, 

made by the delinquent servant and also the record of enquiry if any and shall determine 

the particular minor penalty, that should be imposed on the delinquent employee. If the 

penalty determined by such authority is the one when it can not be imposed on the 
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railway servant concerned, it shall pass on the papers for orders to such authority which is 

competent to do so. 

 

 The authority imposing the penalty should record a finding on each imputation of 

misconduct or misbehaviour and should also consult the UPSC, if necessary, before 

awarding the penalty. The disciplinary authority should pass speaking orders i.e. give 

reasons therefore. 

 

 If some penalty is awarded, it must be communicated to employee concerned on 

prescribed form, signed by the authority imposing the penalty, over its own designation. 

Brief reasons for holding the employee guilty should also be communicated to him. In 

cases where it is decided by the disciplinary authority not to take any further action such 

decision should also invariably communicated to delinquent railway servant within two 

months of the date, the decision is taken, so that the railway servant is not kept in 

suspense. 

 

 In case the delinquent railway servant does not submitted his written statement of defence 

within the prescribed time without genuine and sufficient cause, the disciplinary authority 

may consider the case and pass the necessary orders imposing the penalty, as deemed fit. 

 

2.4.4 Procedure for imposing major penalties 
 

 Issue memorandum of charges in S.F. 5 & provide copies of documents of their 

inspection. 

 Obtain & consider statements of defence. 

 Appointed Inquiry Officer if charges are not admitted. 

 Inquiry officer will allow a defence counsel where asked for additional documents, when 

relevant should be allowed. Perusal and extracting from list of document relied upon 

should be permitted. 

 Inquiry Officer will decide modalities of inquiry and decide defence witness to be called 

for, fix calendar for inquiry & sort out other preliminary matters. 

 The procedure for conducting the inquiry : 

 The charges will be explained to the employee. Documents may be produced as 

required. 

 The charged employee will asked to state if he accepts or denies the charge, will take 

defence counsel or will defend his case himself. 

 The prosecution witnesses, cited in the charge sheet, will be examined. Then cross-

examination of each witness by the charged employee or his counsel. Re- examination 

on any point of cross-examination, if necessary. 

 The defence witness, if any may then be examined, cross–examined & re-examined. 
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 The charged employee will be permitted to state his defence. 

 Inquiry authority may question the charged employee on the circumstances appearing 

against him in the evidence. 

 The charged employee will be permitted to state his defence. 

 Based on evidence on record, the inquiry officer shall draw his finding & inquiry report 

and send along with records  of case & records of inquiry to the Disciplinary Authority. 

 A copy of the inquiry reports should invariably be given to the charged employee & his 

defence should be considered before any further action is taken. 

 The Disciplinary Authority shall consider the report and may accept it or draw its own 

finding or remit it or ask for fresh inquiry. 

 If it is decided to impose a penalty which is in within its competence, the Disciplinary 

Authority shall issue notice of imposition of penalty, otherwise forward the case to 

competent authority. 

 

Note: In all cases where consultation of UPSC is necessary, it should be consulted. 

 

2.4.5 Appeal  
 

 The appeal against punishment lies to the appellate authority who is usually the next 

higher authority to whom the disciplinary authority is subordinate. 

 The limitation is a period of 45 days from the date of order of punishment. Delay on 

sufficient causes may be condoned. 

 A single person should appeal in his own name. The appeal should be addressed to the 

appellate authority only. It should not be in a improper language. 

 In case of major penalty to subordinate staff, a personal hearing may be granted by the 

appellate authority.    

 The decision in appeal cases may be (a) setting aside (b) reducing (c) confirming (d) 

enhancing the penalty. In case of enhancement, reasonable opportunity will be given to 

make a representation 

 Normally there is no second appeal. It is permitted only in case of group “D’ staff who 

has been dismissed, removed or compulsory retirement. 
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2.4.6 Revision  
 

 The revising authority should not be below the rank of JA grade officer. The appellate 

authority may become the revising authority if  no appeal was made. 

 No revision can be made after more than six months of the date of order to be revised, if it 

was proposed to enhance the penalty or modify it to the detriment of the employee. It will 

not be made after more than one year if the penalty was to be reduced or cancelled. These 

time limit do not apply if revision was to be made by President or Ministry or the Chief 

Executive. 

 The decision in revision cases may be similar to those in appeal cases. Reasonable 

opportunity will be given in case of enhancement of punishment. 

 

2.4.7 Review 
 

Where a new fact come to notice which is likely to affect substantially the decision in the 

case, the President of India may review the case. President may make this review at any time 

on his own motion or on a reference made to him. He may pass any orders in the case as 

deemed fit. If it proposed to enhance the penalty, a reasonable opportunity will be given to 

the employee to submit his representation. 

 

***
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F- ADVANCES AND WELFARE MEASURES 
 

1.0 Advances  
 

The following purposes for which Advances can be sanctioned :  
 

a. Interest bearing advances 

 
S 

N 

Type of 

Advance 

Eligibility Amount and mode of recovery 

1.  Cycle Non-gazetted 

railway servant 

whose basic pay 

plus DP does not 

exceed RS. 7500/- 

RS. 1500/- or anticipated price inclusive of sale tax, 

which ever is less. Second advance can be sanctioned 

after 3 years. Recovery will be made in 30 instalments. 

2.  Scooter/ 

Motor cycle               

/ Moped  

Railway servant 

whose basic pay 

plus DP is 6900/- 

or more 

30,000/- or 4 months basic pay plus DP or anticipated 

price, whichever is less. Second or subsequent advance is 

restricted to 24000/- or 3 months basic pay plus DP or 

anticipated price whichever is less. Recovery will be 

made in max.70 instalments.  

3.  Motor car  Officers whose 

basic pay plus DP 

is RS. 15750/- or 

more  

First occasion RS. 180000/- or 8 months basic pay or 

anticipated price whichever is less. Subsequent advance 

of RS. 160000/- or 8 months basic pay or anticipated 

price whichever is less. Recovery will be made in max. 

200 instalments. 

4.  House 

Building 

 All permanent and 

temporary railway 

servant  with 10 

years continuos 

service. 

For new construction or purchase of new house/ flat 34 

months basic pay + dearness pay or maximum 7.5 Lacks 

or cost of  house or repaying capacity whichever is less. 

For purchase of plots/land an amount not exceeding 20% 

of advance in case of single storied and 15% in case of 

double storied. For enlargement of existing one, 34 times 

of basic pay + dearness pay or 1.8 lacks whichever is 

less. Recovery will be made in max. 180 instalments for 

advance and interest in 60 instalments .  

5.  Purchase of 

table fan 

Group D staff Rs.1000/- or the anticipated cost of table fan, whichever 

is less. Recovery will be made in  max.10 instalments. 

6.  Warm 

clothing 

Group C and D 

staff posted at hill 

stations 

1500/- once in three years. Recovery will be made in 

max. 12 instalments. Subsequent advance will be 

sanctioned after 3 years of previous drawl.  

7. Personal 

computer 

As in case of 

Motor car 

50,000/- limited to price of computer excluding custom 

duty, if any, on the first occasion and 40000/- on 

subsequent occasion or anticipated price whichever is 

less. Recovery will be made in max. 150 instalments. 

Subsequent advance will be sanctioned after 3 years of 

previous drawl. 
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b. Interest free advances 
 

S 

N 

Type of 

Advance 

Eligibility Amount and mode of recovery 

1. Advance on 

transfer 

(a)  Railway staff transferred in 

public interest. 

 

 

(b)  On deputation abroad 

(a) One month  pay which he is receipt of 

immediately before transfer. 

Recovery will be made in 3 

instalments. 

(b) Two month pay. Recovery will be 

made in 6 instalments.  

2. Advance of 

TA on tour/ 

transfer/ 

retirement 

All Rly. servant (a) Tour: The amount sufficient to cover 

expenses for DA/Rail/Air 

fair/Steamer for journey both ways 

not exceeding 30 days. 

(b) On transfer: Admissible for self and 

family  

(c) On Retirement: Retiring on 

superannuation/compensation/Invalid 

retiring if only journey performed 

during LPR.  

3. Leave salary Rly. servant proceeding on 

leave not less then 30 days. 

30 days in whole of rupees after usual 

deductions. 

4. Advance for 

natural 

calamity 

(floods/ 

Draught/ 

cyclone) 

Non-gazetted Rly. servants 

whose movable / immovable 

property substantially damaged 

/ affected. 

One month pay or 2500/- RS. whichever 

is less and recovery will be made in 3 

instalments. Three months pay or 2500/- 

whichever is less, in case of exceptional 

calamity and recovery will be made in 24 

instalments. 

5. Advance for 

Law suits 

Rly. servant against whom 

proceeding instituted by a 

private party for matters 

connected his official duties of 

position. 

Three months pay or 500/- whichever is 

greater. 

6. Medical 

treatment for 

cancer/TB 

Railway servant or family 

members taking treatment in 

recognized hospitals as indoor 

and outdoor patients, whose 

pay does not exceed 900/-(old 

scale) 

1000/- RS or four months pay or the 

amount recommended by DMO 

whichever is less. 

7. Festival 

advance 

Non gazetted railway servants 

whose basic pay does not 

exceed 12450/- per month. 

1500/- RS. Recovery will be made in 10 

instalments. 

8. Out fit for 

school going 

children  

Non gazetted railway servants.  One month pay. Recovery will be made 

in 10 instalments. 
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2.0 Withdrawal from provident fund 

 

a.  Temporary withdrawal 

 

S N Purpose Limit Recoverable in 

instalments 

1 On medical grounds 

(For self, family members 

and dependant relatives) 

3 months’ pay (basic pay + dearness 

pay) or 50% of amount to credit, 

whichever is less. 

Minimum 12 

instalments and 

Maximum 24 

instalments. 

2 Marriage/Betrothal 

(For self, children and 

dependent relatives) 

3 month’s pay (basic pay + dearness 

pay) in case marriage of male & in 

special case 6 months pay (basic pay + 

dearness pay). 6 months pay (basic 

pay + dearness pay) in case of female 

and in special case 10 months’ pay 

(basic pay + dearness pay). 

60 instalments. 

3 Education  

(For education of any 

person actually dependent 

for specialised course 

beyond high school stage)  

Gazetted Rs. 1000/- Non-gazetted 

Rs.500/- and max. upto 3 months’ pay 

for education in abroad and 1½ 

months’ pay for education in India. 

 

24 instalments 

4 Passage 

(Passage of subscriber on 

leave out of India on 

medical certificate or 

returning after such 

absence) 

 

Actual cost of passage. 

 

24 instalments. 

5 House building 

(To meet the cost of 

construction of house or 

flat or to make any 

payment towards 

allotment of plot/ flat) 

3 months’ pay (basic pay + dearness 

pay) or in special case 6 months’ pay 

(basic pay + dearness pay) or ½ the 

amount standing to credit of 

subscriber whichever is less. 

 

60 instalments. 

 

6 For opening book stall 
By unemployment 

graduate sons and 

daughters of employees. 

 

Rs. 3000/- 

 

24 instalments. 

Note   A new advance shall not be granted until at least 50% of the last advance has been 

paid. 

 The amount of advance will be such that after making all recoveries (compulsory 

deductions) the net amount payable is not less 50% of basic pay of the employee. 
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b. Final withdrawal 

 

S N Purpose Limit 

1 On medical grounds 

(For self, family members and 

dependant relatives, after 

completion of 15 years service) 

6 months’ pay (basic pay + dearness pay) or ½ 

the amount standing to credit of subscriber 

whichever is less. 

2 Marriage/Betrothal 

(For self, children and dependent 

relatives, after completion of 15 

years service) 

3 month’s pay (basic pay + dearness pay) in 

case marriage of male & in special case 6 

months pay(basic pay + dearness pay). 6months 

pay (basic pay + dearness pay) in case of 

female and in special case 10 months’ pay 

(basic pay + dearness pay). If amount at the 

credit is less than 10000, 90% can be granted 

3 Education  

(For education of any person 

actually dependent for specialised 

course beyond high school stage, 

after completion of 15 years 

service) 

 3 months’ pay (basic pay + dearness pay) for 

education in abroad and 1½ months’ pay (basic 

pay + dearness pay) for education in India. 

Withdrawal is permissible twice in a financial 

year. 

4 House building (After completion 

of 15 years service. To meet the 

purchase/cost of construction of 

house or flat or to make any 

payment towards allotment of plot/ 

flat or repayment of outstanding 

housing loan) 

Maximum limit is the amount at the credit or 

actual cost of house including cost of site or 

repayment of loan whichever is less. 

5 Funeral expenses Two months pay (basic pay + dearness pay) or 

500 whichever is less 

6 Purchase of car (basic pay 10500 

or more and after completion of 15 

years service) 

Rs 1,10,000 or the amount of withdrawal plus 

the amount of withdrawal for booking does not 

exceed 50% of the amount standing at the credit 

of subscriber or actual price of a car, whichever 

is less. 

7 Booking of car or motor cycle / 

scooter/ moped (after completion 

of 15 years service) 

a)Motor car (basic pay is 10500 or 

more) 

b) Motor cycle/scooter/ 

moped(basic pay is 4600 or more) 

 

 

 

 

a)10,000 or 50% at the credit of P.F. or actual 

cost of registration, whichever is less. 

b)Upto 500 or 50% % at the credit of P.F. or 

actual cost of registration, whichever is less. 

 

8 Without any reason with in 12 

months before retirement 

90% at the credit of P.F 

9 Acquisition of farm land/business 

premises with in six months of 

retirement 

Actual cost of land/premises 
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3.0 Welfare measures & facilities 
 

Various welfare measures provided by the railway to the railway employees and their 

families are given below: 

 

 Medical & health care 

 Contributory health scheme & liberalised health scheme 

 Co-operatives 

 Railway subsidised hostels at selected stations 

 Staff benefit fund 

 Educational assistance 

 School uniforms for children 

 Holiday homes 

 Social welfare centres 

 Children tours/camps 

 Employees tours/camps 

 Scouting and girl guiding 

 Various measures for blind and other physically handicapped person 

 Handicraft centre  

 Sports and cultural activities, institutes, clubs etc 

 Crèches for children of working women 

 Own your home schemes in certain railways  

 Employment training schemes for employees Children 

 Mahila Samitis in major colonies 

 Children parks 

 Community centres  

 Adult education scheme 

 Railway minister relief fund 

 Canteens 

 Schools for employees children 

 Hostel for women employees/trainees 

 Reimbursement of tuition fees 

 

 

****



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

167 

 

G- INDUSTRIAL AND LABOUR LAWS 
 

 

1.0 Hours of employment regulations 
 

Hours of employment regulation determine & regulates the hours of employment of the 

workers, necessary periods of rest between two periods of works, weekly rest, overtime 

allowance etc. 

 

1.1 Classification of workers under HOER 
 

 Intensive : An employment is intensive when declared to be so, on grounds that it is of 

strenuous nature of work tending to cause mental or physical strain; and continuous 

application to such work with little or no periods of relaxation (i.e. where the period of 

rest, inaction or relaxation do not aggregate 6 hours or more in a cycle of 24 hours or one 

hour or more in a shift of 8 hours). The staff covered by the class include Signallers, 

Telephone and wireless Operator, Section Controller, etc. who declare as such. 

 

 Essentially intermittent : The work of an employee is to be regarded as essentially 

intermittent if his daily duty hours which should be assumed to twelve hours per day 

include one period of inaction  of not less than one hour, or two such periods of not less 

than half an hour each, and also total of various periods of  inaction aggregating 50 

percent or more, during which he is not generally called upon to display either physical 

activities or sustained attention. The staff covered by the class include Waiting room 

bearer, Caretakers of rest houses, C class gateman, Saloon attendants, Bungalow peon etc. 

 

In assessing work-load of the essentially intermittent classification, the period of inaction 

of less than 5 minutes shall be ignored. 

 

 Excluded : The employment of railway servant is said to be excluded if he belongs to the 

categories of supervisory staff, those in confidential capacity, armed guards, staff 

imparting technical training or academic education, specified staff of Health & Medical 

Department and categories of group D staff as may be specified by the prescribed 

authority. For excluded staff no statutory maximum limit for the hours of employment has 

been prescribed but he should not absolve the railway administration of their 

responsibility, on humanitarian grounds, of seeing that unreasonable conditions are not 

imposed. There is no provision for rest to the excluded staff except in cases of group D 

excluded staff. 

 

 Continuous : An employment is continuous except when it is Excluded or declared to be 

intensive or Essentially intermittent. The staff covered by the class include Guards, 

Drivers, Clerks, Gangman, Mate, PWS etc. 
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SN Classification of workers Daily 

duty 

Exten 

-dable 

P&C Roster 

hours 

Weekly  

rest 

Statut

-ory 
hrs. 

Basis for commuting for Over 

Time 

1. 

 a) 
Intensive  
Where Preparatory  & 

Complementry is not involved 

- - - 42 30 45 2 

weeks 

84 

hrs. 

90 

hrs. 

 b)  Intensive  

Where P & C involved. 

- - 3 

hr. 

45 30 45 2 week 84 

hrs. 

90 

hrs.  

2. 

  a) 
Continuous  

In general all staff are in this roster 

where P & C is not involved. 

8 - - 48 30 54 2 week 96 

hrs. 

108 

hrs.  

  b)  Continuous  

Railway man working in 

elec./diesel. 

8 - - 48 30 54 1 week 48 

hrs. 

- 

  c)  Continuous  

Where P&C per day is ½ hour. 

8 - ½ 

hr. 

51 30 54 2 week 102 

hrs. 

108 

hrs. 

  d) Continuous  

Where P&C per day is 1 hrs. 

8 - 1 

hr.  

54 30 54 2 week 108 

hrs. 

 

  e) Continuous  

Loco and operating running staff in 

the super fast express trains. 

- - - - 30 - 2 week 90 

hrs 

108 

hrs.  

   f)  Continuous  
Loco and operating running staff 

and other travelling staff. 

- - - - 30 - 2 week 104 

hrs. 

108 

hrs. 

  g) Continuous 

Gang staff, works staff of civil 

Engg. Dept. and the staff governed 

under HOER attached to workshops 

and production units. 

8 - - - 30 9 

hrs. 

Daily 8 

hrs. 

9 hrs. 

  h) Continuous  

Office clerks, Record sorter, 

Gestetner Operator, Daftari, etc in 

divisional and sub-divisional offices 

and staff of stores department. 

6 ½ - - - 30 9 

hrs. 

Daily 6 

hrs. 

9 ½ 

hrs. 

3. 

  a) 
Essentially Intermittent  

`C’ class Gateman, saloon 

attendants, bungalow peons, 

caretakers of rest houses and 

reservoirs and railway employee at 

road side stations and provided with 

residential accommodation within 

0.5 Km radius from place of work. 

8   

 

 

8 

4 

 

 

4 

- 

 

 

½ 

72 

 

 

75 

24 

 

 

24 

75 

 

 

75 

Week-

ly 

 

Week-

ly 

72 

hrs. 

 

- 

75 

hrs. 

 

75 

hrs. 

  b) Essentially Intermittent  

Other workers  in EI category. 

8 2 4½

per 

we

-ek 

60 24 75 Week-

ly 

64½ 

hrs.  

75 

hrs. 
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2.0   Payment of wages act 1936 
 

This Act aims securing prompt & regular payment of wages without any arbitrary deductions, 

to certain class of persons employed in Industrial Employment including Railway either 

directly or through a sub-contractor, by a person fulfilling agreement with Railway & 

employing or having employed twenty or more persons on any day of the preceding 12 

months. It applies to employees whose wages are less than Rs. 1600 per month. 

 

a.  Important provisions 

 

 Wages shall be paid on working day. 

 Wages shall be paid in current coins or currency notes & not in kind. 

 Wages shall be paid  within 7 and10 days of the expiry of  wages period where less 

than 1000 & 1000 or more persons are working respectively. 

 When the employment is terminated, wages shall be paid before the expiry of the 2
nd

 

day after termination . 

 Wages do not include travelling allowance or concession value of house 

accommodation or any contribution paid to any pension & PF or gratuity payable on 

the termination of employment . 

 

b.  Deductions 
 

  No unauthorised deductions shall be made. The following are the authorised deductions:                 

 

 Fines for acts & omissions as notified, after a show cause . 

 Deduction on account of absence from duty.  

 For damage or loss of goods expressly entrusted to the employed person for custody 

or  for loss of cash through or default . 

 Deduction for amenities or services supplied by employer. 

 Deduction for housing accommodation provided. 

 Deduction  for recovery of advances & adjustment of over payment of wages. 

 Deductions of income-tax. 

 Deduction required by the order of court. 

 Subscription for PF & repayment of PF advance. 

 Payment of co-operative stores & credit societies. 

 Contribution to LIC & insurance scheme framed by Government. 

 Use of Railway Clubs, Institutes, supply of water, electric current, conservancy, 

hospital diet charges etc. 

 Land licensing fee for grow more food. 

 Any welfare fund set up by the employer. 

 Any other deductions with the written authority of the employee. 
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c.   Extent of deductions 
 

The deductions shall not exceed 75% of wages where  payment towards co-operative 

societies are to  be made & shall not exceed 50% of wages in other cases. 

 

3.0  Factories act 1948             
 

This Act lays down the obligations of the occupier of a factory in the matters of cleanliness of 

the premises, disposal of wastes & effluents, maintenance of proper ventilation & 

temperature, prevention of over-crowding, provision of cool drinking water, latrines & 

urinals, fencing of machinery, maintenance of machines in safe condition, pre-cautionary 

measures against fire hazard, provisions of washing facilities, fixing of weekly holidays & 

payment of overtime allowance, prevention of accidents etc. 

 

a.  FACTORY is place where manufacturing operations are carried out with or without 

power, whereon 10 or more worker are working on any day the preceding 12 months and 

in any part of which a manufacturing process is being carried out with the aid of power or 

any premises whereon 20 or more are working on any day of preceding 12 months and in 

any part of which a manufacturing process is being carried out without the aid of power 

and it should be registered with state government and license obtained. 

 

b.  OCCUPIER means the persons who has ultimate control over the affair of factory and in 

case such affairs are entrusted to a manager such manager shall be deemed to be the 

occupier. 

 

c.  WORKER is a person employed in a factory either for wages or otherwise, who is 

engaged for manufacturing operation, or any kind of work incidental to or connected with 

manufacturing process. Children below the age of 15 years should not be employed in a 

factory or workshop. 

 

d.  HOURS OF WORK : 48 hours in a week, 9 hours in a day. Period of work shall not 

exceed 5 hours at a time, an interval of ½ hours shall be given. The spread over including 

the rest period shall not be more than 10 ½ hours in a day. Over time shall be paid at the 

rate of twice his ordinary rate of wages and not more than 60 hours in a quarter.  

 

e.  REST DAY : If a worker works continuously for 6 days he shall be entitled for one day 

rest and is the rest cannot be given then 11
th

 day must be granted rest. Rest can be granted 

either 3 days advance or three days later. Normally rest should fall on Sunday.  

 

f.  OTHER PROVISIONS : First Aid Box for every 150 workers. One ambulance for more 

than 500 workers. Welfare officer for more than 500 workers. Provisions of canteen for 

more than 250 workers. 

 

4.0 Minimum wages act 1948 
 

This act aims at securing minimum rates of wages in those categories where wages are low in 

order to prevent exploitation of unorganised labour. It lays down the procedure for regulating 

the hours of works and the payment of wages, including the overtime, so as to ensure prompt 
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payment and specifies the deduction that can be made from the wages of the workers.  In 

Railways this acts applies to casual workman in employment. The important provisions of 

this act are as follows: 

 

 Wage period should be fixed  for the payment of wages at intervals not exceeding one 

month. 

 Wages should be paid on a working day within 7 and 10 days of the end of the wage 

period if less than 1000 and 1000 or more persons are employed respectively. 

 Wages of persons discharged should be paid not later than 2
nd

 working day after the 

discharge but the retrenchment compensation due, if any,  shall be paid at the time of the 

retrenchment of the work man in accordance with the provisions of the Industrial Dispute 

Act,1947 

 The wages of an employed person should be made to him without deduction of any kind 

except those authorised under the Act. 

 If an employee work more than maximum number of hours fixed, he would be entitled to 

overtime at double the ordinary rate of wages. 

 The rate of wages admissible to workers in the various localities are fixed by Central 

Government, Ministry of Labour by issue of notification for five zones, A., B-1, B-2, C & 

D & and are to be reviewed by that authority at suitable intervals not exceeding five 

years. 

 DRM & GM are empowered to sanctioned daily rates by 20% & 33 1/3 % respectively 

over the rates  notified by the Ministry of Labour. 

 

5.0   Workmen’s compensation act 1923 
 

It provides for payment of compensation to workers in case of accidents involving injuries to 

them or to their dependants in case of death. The act also provides for a machinery to deal 

with claims of the workers. 

 

a. Compensation when payable : Compensation is payable when the accident causing 

death/injury arose “out of and in course of employment”. In case of injury it must cause a 

disablement for a period of at least 3 days. In case of temporary disablement the employee is 

entitled to half monthly payment, and in case of permanent disablement or death to a lump-

sum amount on the basis of workman’s monthly wages calculated as per Schedule IV given 

in the act. The compensation is also payable for such disabilities/death caused due to 

occupational diseases as given in schedule III of the act. 

 

b. Employer’s Pleas not be applicable : In a claim of compensation for injury an employer 

may take pleas like : 

 

 The workman was under the influence of drug or drinks 

 Wilful disobedience of orders or disregard of rules made for safety of workers 

 Wilful removal or disregard of any safety guard or devise.  

 

These pleas, however are not applicable in case of the death of the workman. 
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c.  Liabilities for compensation : Liabilities for compensation arises in cases of : 

 

 Death 

 Permanent total disablement 

 Permanent partial disablement 

 Temporary partial or total disablement 

 

d.  Calculation of compensation : Compensation will be calculated as under : 

 

(i)   For death -  40% of emoluments x Relevant factor (minimum Rs. 20,000) 

(ii) For permanent total disablement – 50% of emoluments X Relevant factor (minimum 

Rs.24,000); 

(iii) For permanent partial disablement – Proportionate percentage of item (ii) above will 

be paid. 

  

6.0 Industrial disputes act 1947  
 

This act makes provision for the investigation and settlement of industrial disputes that may 

arise in an industry between employer and workmen or between workmen and workmen, 

which is connected with employment or non employment or terms of employment or with 

conditions of labour of any person and certain other purposes. 

 

*** 
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H- RETIREMENT BENEFITS 
 

1.0 Retirement benefits  
 

Benefits to all staff on death/retirement as follows: 

 

 Pension/ family pension 

 Gratuity 

 Provident fund at the credit of employee 

 Voluntary provident fund deposit money  

 Amount under group insurance scheme  

 Encashment of leave 

 Transfer T.A. for self and members of family as on transfer 

 Transfer grant  

 Incidental charges for loading of kit 

 Settlement/kit passes  

 Amount under deposit linked insurance scheme 

 Appointment of dependent on compassionate ground in case of death/disablement 

 In case of death, allotment of quarters out of turn to dependent 

 Post retirement complementary passes  

 Facility for medical assistance 

 Booking of holiday homes 

 

1.1 Retirement Gratuity  
 

In case of retirement, when the employee has rendered minimum of qualifying service of five 

years, it is paid @ ¼ months pay per each completed half year of service subject to a 

maximum of 16 ½ months pay or 3.5 Lac., whichever is less.  

 

1.2 Death Gratuity   
 

In case of death of railway employees while in service, the death gratuity shall be as given 

below: 

 

Less than one year service  Two times of emoluments 

One years or more but less than five years Six times of emoluments 

Five years or more but less than 20years Twelve times of emoluments 

20 years or more 

 

 

Half of the emoluments for every completed six 

monthly period of qualifying service subject to 

maximum 33 month pay or 3.5 Lac whichever 

is less. 
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1.3 Service Gratuity 
 

For service less than 10 years service no pension is paid. Only service gratuity at the rate of 

one months emoluments for each completed year of service shall be paid and no reduction 

will be made whether retirement is on personal grounds or medical grounds. 

 

1.4 Pension  
 

Railway employee on their retirement get monthly pension throughout their life time. Pension 

to permanent, quasi-permanent/temporary employee with 10 years service will be granted. 

Full pension is given on minimum 33years service. The rate of pension is worked out as 50% 

of the average emolument of the employee. For service less then that proportionate pension is 

work out, by first working out full pension as per above formula and then proportionate 

amount is calculated. The minimum monthly pension is Rs. 1275. 

  

1.5 Family pension  
 

In the event of death of the railway employees, either while in service or after their 

retirement, first their spouse and after death of their spouse, their children gets monthly 

family pension. The rate of pension is worked out as 30% of the average emolument of the 

employee. The minimum monthly family pension is Rs. 1275.  

 

1.6 Commutation of pension  
 

An employee retiring from service may commute his pension to the extant of 40% of his 

pension and get a lump sum payment for this it is calculated as –  

 

        Value of commutation = Commutation value x 12 x amount of pension  

 

After 15 years of retirement or from the date of commuting pension, which ever is earlier, the 

employee will start getting full pension again  

 

1.7 Provident fund  
 

It is a fund in which monthly subscription of an employee @ 8.33% of his pay (basic pay + 

dearness pay) is received and held on his account with interest accruing on such subscription 

to the fund is compulsory. The amount standing at the credit of the subscriber is payable on 

the termination of his service or on his death while in service. An employee is permitted to 

have advances/Withdrawal from his P.F.  account on certain grounds like marriage, sickness, 

higher education, construction of a house, purchase of conveyance etc.  

 

1.8 Encashment of leave  
 

The ceiling on accumulation LAP is 300 days. The encashment of unutilised LAP on 

superannuating is 300 days. On resignation or quitting the service, half of LAP at his credit or 

maximum is 150 days.  

 



 

CAMTECH/C/2006/PWS/1.0      

Lesson Plan for Training of Permanent Way Supervisor February  - 2006 

(Induction Course - Phase - II) 
  

175 

1.9 Group insurance scheme 
 

This scheme is compulsory to all railway employees, the benefit of an insurance cover to help 

their families in the event of death while in service. A portion of the subscription is credited 

to the insurance fund and the other portion to the saving funds in the ratio of 30:70. The 

amount of saving fund with interest is payable to the employee on termination of service or to 

his family in case of his death in addition to the amount of insurance cover. 

 

Group to which 

employee belongs 

Monthly subscription 

Rs. 

Insurance cover 

Rs. 

A 120 120000 

B 60 60000 

C 30 30000 

D 15 15000 

 

1.10 Voluntary retirement  
 

Voluntary retirement is permissible if only one has put in a minimum of 20 years of 

qualifying service, by giving a three months’ notice, in such a case an added weightage of 5 

years of qualifying service is allowed subject to that the total service including weightage 

does not exceed 33 years and the period does not go beyond normal date of superannuation. 

 

*** 
Go to index 
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7.0 - FIRST AID 
  

 

1.0  First Aid  
 

First aid is an immediate help rendered by trained person to a victim who met with sudden 

illness or accident before medical aid is obtained. 
 

 Preserved life 

 Promote recovery 

 Prevent further worsening 

 Arrange transport for further medical aid 

 

2.0   Scopes of first aid  
 

 The first aider should examine the casualty to know the details of injuries and their 

nature. This known as diagnosis. 

 The diagnosis will give an idea of the treatment to be given till the doctor takes 

charge. 

 Send the casualty to his house or to a hospital, as the case may be in a suitable 

manner. This is known as disposal. 

 

2.1   Diagnosis  
 

Diagnosis of a case is based on its history, sign and symptoms. 

 

 History of the case is the story of the accident, namely how the accident actually 

occurred. The casualty will give the history, if he is unconscious, then some one who 

saw the accident would give the history. The surroundings will add to the information. 

 Symptoms are what the casualty tell the first aider like pain, shivering, faintness etc. 

which will lead to the first aider to the reason of injury without waste of time. 

 Signs are what the first aider feels and finds out for himself like paleness swelling of 

parts injured, bleeding, deformity of limbs etc. 

 

2.2   Treatment  
 

If the cause of the accident is still there, it should be removed, e.g. a live electric wire pillars 

or logs on the body etc. or remove the casualty from the danger, e.g. a burning house, a room 

with poisonous gases etc. 

 

See the casualty is comfortable, promote recovery and see that the condition does not become 

worse. First aiders prompt attention requires when failure of bleeding, stoppage of heart sever 

bleeding and shocks, poisoning major burns, head injuries and fractures. Continue treatment 

until the doctor takes charge. 
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2.3 Disposal  
 

The earlier the doctor takes charge the greater chances of recovery. Take the casualty to the 

nearest shelter or hospital by quickest means of transport. 

 

3.0   Dressing and stings  
 

3.1  Dressing  
 

A dressing is a protecting covering applied to a wound to prevent infection, absorb discharge, 

control bleeding and to avoid further injury. An efficient dressing should be sterile (germ 

free) and have a high degree of porosity to allow oozing and sweating. 

 

3.1.1  Different types of Dressing 

 

 Adhesive dressing : It consists of a pad of absorbent gauge of cellulose, held in place 

by a layer of adhesive material. 

 

 Non-adhesive dressing : It consists of layers of gauge covered by a pad of cotton 

wool with an attach roller bandage to hold in position. 

 

 Gauze dressing : Gauze in layers in commonly used as a dressing for large wounds 

as it is very absorbent, soft and pliable. 

 

 Improvised dressing : This can be from any clean, soft absorbent material. 

 

3.1.2  Application of dressing  

 

Great care must be taken in handling and applying dressing. Therefore, hands should be 

washed thoroughly. Avoid touching any part of the wound with the finger or any part of the 

dressing, which will be in contact with wound. Dressing must be covered with adequate pads 

of cotton extending well beyond them and retain in position by a bandage or strapping. If a 

dressing adheres to wounds do not try to remove it. Covers it with sterile dressing after 

cutting away whatever can be removed . 

 

3.2  Stings  
 

Stings are used to immobilise and support the fractured limbs and to prevent pull by upper 

limb of injuries to chest, solders and neck. 

 

3.2.1  Different type of stings  

 

 Arm sting : Used for fractured rib, injured arm, wrist and hand. 

 Collar and cuff sting : Used as support for wrist only. 

 Triangular sting : Used for treating a collarbone. 

 Improvised sting 
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3.2.2 Applying the stings  

 

 Face the casualty, put one end of the spread triangular bandage over the injured solder 

with point on the injured side. 

 Pass the end around the neck and bring it over the injured side solder. The other end 

will now be hanging down over the chest. 

 Place the forearm horizontally across the chest the bring the hanging end up. The 

forearm is now covered by bandage. 

 Tie the two ends in such a way that the forearm is horizontal or slightly tilted upward 

and the knot is placed in the pit above the collarbone. 

 Take the part of sting that is loose at he elbow behind the elbow end and bring the 

fold to the front and pin it up to the front of the bandage. 

 Place the free base of the bandage in such a way that its margin is just at the base of 

the nail of the little finger. The nails of all the fingers should be exposed. 

 Inspect the nails to see if there is any bluish Colour. A bluish Colour shows that there 

is a dangerous tightening of splints or plasters and therefore free flow of blood is not 

possible. 

 If the casualty is not wearing a coat, place a soft pad under the neck portion of the 

sting to prevent rubbing of skin at that place. 

 

4.0 Wounds and bleeding (Haemorrhage)  
 

When any tissue of the body e.g. skin, muscle, bone etc. is torn or cut by injury, a wound is 

caused. The depth of a wound is often more important then the area. Small deep wound 

caused by knives, bullets etc. are often be more dangerous. Wounds cause two great dangers : 

(a) Bleeding     (b)  Infection 

 

Bleeding (Haemorrhage) is a common cause of death in accident. It is caused by the rupture 

of the blood vessels due to severity of the injury. 

 

4.1 Types of wounds  
 

 Incised wounds : Caused by sharp instruments like knife, razor etc. these wounds 

bleed very much. 

 Confused wounds : Caused by blows by blunt instruments or by crushing the tissues 

are bruised. 

 Lacerated wounds : Caused by machinery, falls on rough surfaces, pieces of shells, 

claw of animals etc. 

 Punctured wounds : Caused by stabs by any sharp instruments like a knife or a 

dagger. They have small openings, but may be very deep. 
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4.2 Types of bleeding   
 

Bleeding may occur from arteries, veins, capillaries or from the combination of the three. 

 

4.2.1 Sign and symptom of bleeding  
 

 The casualty feels pain and may even collapse. 

 Skin becomes pale, cold and clammy. 

 Pulse gets rapid but very weak. 

 Bleeding becomes shallow, casualty grasp for bleed and signs deeply. 

 There is profuse sweating. 

 The casualty feels thirsty. 

 

4.2.2 Bleeding are of two natures  

 

 External bleeding – It is from the surface of the body. 

 Internal bleeding – It is within chest, skull or abdomen etc. 

 

4.2.3 Management in the case of severe external bleeding  
 

 Bring the sides of the wound together and press firmly. 

 Established shock (True shock) : This kind of shock is mainly due to loss of blood 

body or loss of body fluids other than blood in case of severe vomiting etc. 

 

5.0 Sign and symptoms of shock  
 

 Giddiness 

 Pale Colour of face 

 Coldness 

 Cold clammy skin 

 Rapid and weak pulse 

 Nausea (Vomiting sensation) 

 Vomiting 

 Unconsciousness 

 

5.1 General treatment of shock  
 

 Reassure the casualty, if he is unconscious. 

 Keep the casualty on his back comfortably (except in case of injury of head, chest or 

abdomen), lower the head slightly and turn it to a side. 

 Loosen the clothing but do not remove it. 

 Wrap in light bed sheet or thin rug. (Note : Do not use hot water bottles. Do not apply 

message and never give alcoholic drinks. If there is no chest or abdominal injury, hot 

tea, coffee or milk can be given. 

 Give pain relievers and arrest bleeding if necessary. 

 Arrange medical aid. 
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5.2 Electric shock  
 

If any part of the body comes in contact with live electric wires, which is either exposed or 

not covered with insulators, or with a cable or rail in which current is leaking, a person gets 

an electric shock. 

 

5.2.1 The effect of electric shock  
 

 There may be fatal paralysis of heart. 

 There may be sudden stoppage of breathing due to paralysis of muscles used in 

breathing. 

 Heart may continue to beat, while breathing has stopped. 

 There may be burns, either superficial or deep. They depend on the strength of the 

electric current causing the injuries. 

 

5.3 Management  
 

Intelligent and prompt action is required. If the first aider is not cautious, he may also receive 

electric shock or even die along with the casualty. 

 

If the casualty is still in contact with the conductor, switch off the current. If the switch is not 

available, remove the plug or break the wire to cut off the current. 

 

 Place the casualty in a comfortable position and raise the injured part (if no bone 

fracture is suspected). 

 Press on the pressure point firmly for 10 to 15 minutes. 

 Apply a clean pad larger than the wound and press it firmly with the palm until 

bleeding becomes less and less and finally stops. 

 If bleeding continues, do not take to the original dressing, but add more pads. 

 Finally, bandage firmly but not too tightly. 

 Treat for shock. 

 Get the casualty to hospital as soon as possible.  

 

5.4 Management in the case of internal bleeding  
 

 Lay the casualty down with head low, raise his legs by use of pillow etc. 

 Keep him calm and relaxed. Re-assure him. Do not allow him to move. 

 Keep up the body heat with thin blankets, rugs or coats. 

 Do not give anything to eat or drink because he may have to be given an anesthic 

later. 

 Do not apply hot water bottles or ice bags to chest or abdomen. This might only make 

thing worse. 

 Take him to a hospital as quickly as possible. Transport gently. 

 

5.5 Bleeding from the nose  
 

 Place the victim near a window or against current of air in sitting position with the 

head slightly bent forward. 
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 Pinch the junction of the nose just below the hard part, if available put ice piece over 

the nose. 

 Advice him to use his mouth to breath and avoid breathing from nose. 

 Warn him not to blow the nose. 

 Do not block the nostril. 

 Arrange medical aid. 

 

5.6 Bleeding from the ear  
 

 Place the victim on suitable place on side-ways, and see that the affected ear is down. 

(If both ears bleeding keep face upward and head little bit low for free drainage of 

blood.) 

 Do not block the ear. 

 Arrange medical aid. 

 

5.7 Internal heart compression (If there are two trained persons) 
 

 This should be going with artificial respiration. Therefore ask the first aider giving 

mouth to mouth breathing to set to the right of the victim and placed you on the left 

side. 

 Feel and mark the lower part of the sternum. 

 Place the heel of your hand on the marked part. 

 Place the heel of the other hand over it. 

 With your right arm, press the sternum backwards towards the spine. 

 If the treatment is effective. 

 

o Colour becomes normal. 

o Pupils will contract as improvement begins. 

o Carotid pulse begins with each pressure. 

 

When the pulse is restored, continue compression till the victim reaches hospital. 

 

6.0 Poisons, gases and acids  
 

A by substances (liquid, solid or gas) when enters into body in sufficient quantity, which has 

power to injure health or destroy life is called poisons. 

 

6.1 Methods of poisoning  
 

o By swallowing 

o By breathing or by injection 

 

6.1.1 Poisoning by swallowing : Acids, alkalies, disinfectants etc. are swallowed by 

mistake. 

 

6.1.2 Poisoning by gases : Poisons get into the body through injection bites of poisonous 

snakes, rigid dogs or stings by scorpions and insects. 
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6.1.3 First aid in gas poisons : Take the victim to a safe place and start artificial 

respiration. 

 

6.1.4 First aid in swallowed poison : Check whether the victim is conscious or not. If un-

conscious, check breathing and pulse. If there is no breathing, start artificial 

respiration and if there is no pulse, start cardiac message except corrosive chemicals 

like alkalies. Acid vomiting by tickling the back of the throat or make him drink tepid 

water mixed with two tablespoons of common salt for a tumbler of water. If proper 

antidote is not available immediately, give soft drink like mild, white part of an 

egg/barley/wheat flour mixed with water. 

 

6.1.5 First aid in case of injected poisons : Put rubber bandage if the bite took place on 

legs or hands. 

 

Note : Before cutting off the current ensure that you stand on a dry piece of insulated 

board. Do not use scissors or knife. 

 

If casualty is not breathing normally or heart has stopped beating, give artificial 

respiration and external cardiac message for a long time. Treat for shock and burns. 

Transfer to a hospital or seek the help of a medical practitioner. 

 

7.0 Artificial respiration 
 

7.1 Respiration   
 

Respiration means breathing in and breathing out of air. This function is necessary supply 

oxygen to all the organs in he body. Stoppage of oxygen supply to the organs results in death 

sooner or latter.  

 

There have been several methods of artificial respiration practices. Out of which Sylvester’s 

method is felt the best. Mouth to mouth method has discovered and found to be best and 

easiest method to be used under normal condition. 

 

7.1.1 Mouth to mouth artificial respiration  

 

 Place the casualty on his back and hold his head tilted back. 

 Take a deep breath with mouth open widely. 

 Keep nostrils of the victims pinched. 

 Cover the mouth of the victim with your mouth smugly. 

 Watching the chest, blow into his lungs until the chest is falls back. (Note : It is 

hygienic to cover the mouth of casualty with your handkerchief or some clean cloth). 

 Repeat the above for 15 to 20 times permute. 

 If the chest does not rise look for an obstruction. 

 Turn the victim to a side and thump his back. This will make obstructing material 

come to the front of the throat. Open the mouth and remove it with your fingers 

covered with a piece of a cloth. 

 Use mouth to nose respiration if mouth to mouth respiration is not possible where the 

thumb of the first aider should close mouth of the victim. 
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 If the heart is working, continue artificial respiration until normal breathing occurs, if 

the heart is not working, it will be notice that 

 The face is blue or pale. 

 Pupils are dilated. 

 Heart beat and pulse are not felt. 

 Call an ambulance. 

 

7.2 Management  
 

 Place the victim flat on his back on a herd surface (bench, table etc.) 

 Give a smart hit with the edge of your hand on the lower and left angle of the 

sternum. This usually stimulates the heart to work. 

 In case of heart does not work, persist the striking for 10 to 15 seconds, at the rate of 

one stroke per second. Feel for the pulse regular and continuous-stop breathing. 

 All the while artificial respiration has to go on. 

 Even if the victim is breathing, but the breathing is not normal it is wise to start 

artificial respiration. 

 Do not begin thumping the heart until your are sure that the heart is stop beating. 

 

o Wash the area immediately, if readily available with potassium permanganate 

solution or other antiseptic solution. 

o Do encourage bleeding and do not cover the wounds. 

o Arrange medical aid. 

 

Knowledge about respiration, storing of consumables, perishables, inflammables and 

fragile stores : 

 

All the stores should be transported from one place to another very carefully. While 

transporting, care should be taken to avoid any damages. No material should thrown. 

They have to be taken physically to the appropriate place. Heavy material should be 

carried out on trolleys or carts. Care should be taken while loading and unloading into 

trolleys or carts. 

 

While storing the materials, care should be taken to avoid any damages to the materials. 

Materials like consumables, perishables, inflammable and fragile should be stored 

separately. 

 

Inflammable material such as oil, spirit and petrol should be stored separately and away 

from cotton waste, stationary and furniture. Bags of cement must be stored in a dry go-

down with a masonry floor. 

 

Transportation and storing of fragile store should have proper dry grass packing and 

handle  with utmost care. 
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8.0 Prevention of damage due to storm, rain, corrosion and fire  
 

 All the stores and tools should be in proper condition and protecting them from 

deterioration. 

 All materials must be kept clean, duly oiled where necessary and fit for immediate use. 

 Materials must not be allowed to rust or otherwise deteriorate. 

 Stores enclosures should be paved with stone or brick so as to keep material away from 

dust protection from weather. 

 Bags of cement must not be stored in too large quantity. 

 Naked light and smoking should not be allowed inside such go-down. 

 

*** 

Go to index 
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To upgrade Maintenance 

Technologies and Methodologies 

and achieve improvement in 

productivity and performance 

of all Railway assets and manpower 

which inter-alia would cover 

Reliability, Availability, 

and Utilisation. 

 

The contents of this handbook are for guidance only & are not 

statutory. It also does not supersede any existing instructions from 

Railway Board, RDSO, and Zonal Railways & the provisions of 

IRPWM, LWR Manual, Track  machine manual , Track manual & 

AT weld Manual on the subject. If you have any suggestion & any 

specific comments, please write to us :  

 

Contact person : Director (Civil) 

 

 

 Postal   :  Centre for Advanced  

 Address   Maintenance Technology, 

     Maharajpur, Gwalior (M.P.) 

     Pin code – 474 020 

 

 Phone  : (0751) - 2470869, 2470803 

 

  

Fax   : (0751) - 2470841    

OUR OBJECTIVE 


