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UNIT -II 

Geometric Design of Track 

Railway: Geometric Design; Station & Yards; Points and Crossings & Signaling and 

interlocking: Formation, cross sections, Super elevation, Equilibrium, Cant and Cant 

deficiency, various curves, speed on curves. Types, locations, general equipment, layouts, 

marshaling yards, Definition, layout details, design of simple turnouts, Types of signals in 

stations and yards, principles of signaling and inter-locking. 

Introduction 

The geometric design of a railway track includes all those parameters which determine or 

affect the geometry of the track. These parameters are as follows. 

1. Gradients in the track, including grade compensation, rising gradient, and falling gradient. 

2. Curvature of the track, including horizontal and vertical curves, transition curves, sharpness 

of the curve in terms of radius or degree of the curve, cant or superelevation on curves, etc.3. 

Alignment of the track, including straight as well as curved alignment. It is very important for 

tracks to have proper geometric design in order to ensure the safe and smooth running of 

trains at maximum permissible speeds, carrying the heaviest axle loads. The speed and axle 

load of the train are very important and sometimes are also included as parameters to be 

considered while arriving at the geometric design of the track. 

Necessity for Geometric Design 

The need for proper geometric design of a track arises because of the following 

considerations 

(a) To ensure the smooth and safe running of trains 

(b) To achieve maximum speeds 

(c) To carry heavy axle loads 

(d) To avoid accidents and derailments due to a defective permanent way 

(e) To ensure that the track requires least maintenance. 

(f) For good aesthetics 

 Ruling Gradient 

The ruling gradient is the steepest gradient that exists in a section. It determines the 

maximum load that can be hauled by a locomotive on that section. While deciding the ruling 

gradient of a section, it is not only the severity of the gradient but also its length as well as its 

position with respect to the gradients on both sides that have to be taken into consideration. 

The power of the locomotive to be put into service on the track also plays an important role 

in taking this decision, as the locomotive should have adequate power to haul the entire load 

over the ruling gradient at the maximum permissible speed. The extra force P required by a 

locomotive to pull a train of weight W on a gradient with a  a gle of i li atio  θ is 

P = W “i θ 

= W ta θ app o i atel , as θ is e  s all  
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= W × gradient 

Curves and Superelevation 

CIRCULAR CURVES 

Curves are introduced in the horizontal alignment when there is a need to change in the 

direction of the track, either to connect obligatory points or to avoid undesirable locations in 

the terrain. A curve facilitates a gradual change in direction in horizontal plane. Curves are 

either circular or non-circular (Transitional) 

TYPES OF CIRCULAR CURVES 

The basic types of circular curves are- 

1.Simple curves 

2.Compound curves 

3.Reverse curves 

SIMPLE CURVES-A simple curves is a single circular arc connecting two straights or tangents. 

COMPOUND CURVES- A compound curve consists of two circular arcs of different radii, 

curving in same directions. It can be visualized as connecting three straights. The middle one 

being the common tangent for both the arcs. 

REVERSE CURVES-A reverse curve has two circular arcs of the same or different radii curving 

in opposite directions. This too can visualized as connecting three straights. The middle one is 

again the common tangent for both the arcs. 

SPEED ON CURVES 

For all practical purposes safe speed means a speed which protects a carriage from the 

danger of overturning and derailment and provides a certain margin of safety. Earlier it was 

calculated empirically by applying Martin's formula: 

For BG and MG 

Transitioned curves 

 
  

Downloaded from  be.rgpvnotes.in

Page no: 2 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


Indian Railways no longer follows this concept of safe speed on curves or the stipulations 

given here. 

1.New Formula for Determining Maximum Permissible Speed on Transitioned Curves 

Earlier, Martin's formula was used to work out the maximum permissible speed or safe speed 

on curves. This empirical formula has been changed by applying a formula based on 

theoretical considerations as per the recommendations of the committee of directors, chief 

engineers, and the ACRS. The maximum speed for transitioned curves is now determined as 

per the revised formulae given below. 

  

On Broad Gauge 

 
where V is the maximum speed in km/h, Ca is the actual cant in mm, Cd is the permitted cant 

deficiency in mm, and R is the radius in m. This equation is derived from Eqn (13.6) for 

equilibrium superelevation and is based on the assumption that G = 1750 mm, which is the 

centre-to-centre distance between the rail heads of a BG track with 52-kg rails. 

On Meter Gauge 

 
This is based on the assumption that the centre-to-centre (c/c) distance between the rail 

heads of an MG track is 1058 mm. Narrow Gauge (762 min.) 

 
2.New Criteria for Determining Maximum Speed on Curves Without Transition-As per the 

procedure being followed at present, the determination of the maximum permissible speed 

on curves without transitions involves the concept of virtual transitions. The linear velocity of 

a train moving with uniform velocity on a straight track begins to change into angular velocity 

as soon as the first bogie reaches the tangent point. This change continues till the rear bogie 

reaches the tangent point, at which moment the train acquires full angular velocity. The 

change in the motion of the train from a straight line to a curve takes place over the shortest 

distance between the bogie centres and is considered a virtual transition. Normally, this 

distance is l4.6 m on BG, 13.7 m on MG, and 10.3 m on NG, commencing on a straight line at 

half the distance before the tangent point and terminating on the curve at half the distance 

beyond the tangent point. The deficiency of cant is considered as being gained over the 

length of the virtual transition and the cant has to be gained in a similar manner. The cant 

gradient must not be steeper than 1 in 360 on BG and 1 in 720 on MG and NG under any 

circumstance.The safe speed should be worked out on the basis of the the cant that can be 

practically provided based on these criteria, and increased by the permissible amount of cant 

deficiency. In the case of non-transitioned curves, where no cant is provided, the safe speed 

for the curve can be worked out by calculating the permissible cant deficiency after taking 
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into consideration the rate at which the cant deficincy is gained or lost over the virtual 

transition. 

3. Maximum Permissible Speed on a Cuve-The maximum permissible speed on a curve is the 

minimum value of the speed that is calculated after determining the four different speed 

limits mentioned here. The first three speed limits are taken into account for the calculation 

of maximum permissible speed, particularly if the length of the transition curve can be 

increased. For high-speed routes, however, the fourth speed limit is also very important, as 

cases may arise when the length of the transition curve cannot be altered easily. 

(i)  Maximum sanctioned speed of the section This is the maximum permissible speed 

authorized by the commissioner of railway safety. This is determined after an analysis of the 

condition of the track, the standard of interlocking, the type of locomotive and rolling stock 

used, and other such factors. 

(ii) Maximum speed of the section taking into consideration cant deficiency-the equilibrium 

speed is decided after taking various factors into consideration and the equilibrium 

superelevation (Ca) calculated. The cant deficiency (Cd) is then added to the equilibrium 

superelevation and the maximum speed is calculated as per this increased superelevalion 

(Ca + Cd). 

INTRODUCTION TO SUPERELEVATION  

Curves are introduced on a railway track to bypass obstacles, to provide longer and easily 

traversed gradients, and to pass a railway line through obligatory or desirable locations. 

Horizontal curves are provided when a change in the direction of the track is required and 

vertical curves are provided at points where two gradients meet or where a gradient meets 

level ground. To provide a comfortable ride on a horizontal curve, the level of the outer rail is 

raised above the level of the inner rail. This is known as superelevation. 

Cant deficiency is the difference between the equilibrium cant that is necessary for the 

maximum permissible speed on a curve and the actual cant provided. Cant deficiency is 

limited due to two considerations: 

(a) Higher cant deficiency causes greater discomfort to passengers and Curves and Super 

elevation 

(b) Higher cant deficiency leads to greater unbalanced centrifugal forces, which in turn lead to 

the requirement of stronger tracks and fastenings to withstand the resultant greater lateral 

forces. 

Negative Super elevation-When the main line lies on a curve and has a turnout of contrary 

flexure leading to a branch line, the super elevation necessary for the average speed of trains 

running over the main line curve cannot be provided. Branch line The provision of negative 

super elevation for the branch line and the reduction in speed over the main line can be 

calculated as follows.  The equilibrium super elevation e is reduced by the permissible cant 

deficiency Cd and the resultant super elevation to be provided is x = e – Cd, where, x is the 

super elevation, e is the equilibrium super elevation, and Cd is 75 mm for BG and 50 mm for 
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MG. The value of Cd is generally higher than that of e, and, therefore, x is normally negative. 

The branch line thus has a negative super elevation of x.  The maximum permissible speed on 

the main line, which has a super elevation of x, is then calculated by adding the allowable 

cant deficiency (x + Cd). The safe speed is also calculated and smaller of the two values is 

taken as the maximum permissible speed on the main line curve. 

Introduction Points and crossings 

Points and crossings are provided to help transfer railway vehicles from one track to another. 

The tracks may be parallel to, diverging from, or converging with each other. Points and 

crossings are necessary because the wheels of railway vehicles are provided with inside 

flanges and, therefore, they require this special arrangement in order to navigate their way 

on the rails. The points or switches aid in diverting the vehicles and the crossings provide 

gaps in the rails so as to help the flanged wheels to roll over them. A complete set of points 

and crossings, along with lead rails, is called a turnout. 

Important Terms 

The following terms are often used in the design of points and crossings. 

Turnout -It is an arrangement of points and crossings with lead rails by means of which the 

rolling stock may be diverted from one track to another. A turnout is designated as a right-

hand or a left-hand turnout depending on whether it diverts the traffic to the right or to the 

left. In the turnout is a right-hand turnout because it diverts as the traffic towards the right 

side shows a left-hand turnout. The direction of a point (or turnout) is known as the facing 

direction if a vehicle approaching the turnout or a point has to first face the thin end of the 

switch. The direction is trailing direction if the vehicle has to negotiate a switch in the trailing 

direction i.e., the vehicle first negotiates the crossing and then finally traverses on the switch 

from its thick end to its thin end. Therefore, when standing at the toe of a switch, if one looks 

in the direction of the crossing, it is called the facing direction and the opposite direction is 

called the trailing direction. Tongue rail It is a tapered movable rail, made of high-carbon or -

manganese steel to withstand wear. At its thicker end, it is attached to a running rail. A 

tongue rail is also called a switch rail. Stock rail It is the running rail against which a tongue 

rail operates. Points or switch A pair of tongue and stock rails with the necessary connections 

and fittings forms a switch. Crossing A crossing is a device introduced at the junction where 

two rails cross each other to permit the wheel flange of a railway vehicle to pass from one 

track to another. 

Crossing-A crossing or frog is a device introduced at the point where two gauge faces cross 

each other to permit the flanges of a railway vehicle to pass from one track to another . To 

achieve this objective, a gap is provided from the throw to the nose of the crossing, over 

which the flanged wheel glides or jumps. In order to ensure that this flanged wheel 

negotiates the gap properly and does not strike the nose, the other wheel is guided with the 

help of check rails 

Downloaded from  be.rgpvnotes.in

Page no: 5 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


Turnouts-The simplest arrangement of points and crossing can be found on a turnout taking 

off from a straight track. There are two standard methods prevalent for designing a turnout. 

These are the (a) Coles method and the (b) IRS method.These methods are described in detail 

in the following sections .The important terms used in describing the design of turnouts are 

defined as follows. 

Curve lead (CL) This is the distance from the tangent point (T) to the theoretical nose of 

crossing (TNC) measured along the length of the main track. 

 

Switch lead (SL) This is the distance from the tangent point (T) to the heel of the switch (TL) 

measured along the length of the main track.Lead of crossing (L) This is the distance 

measured along the length of the main track as follows:Lead of crossing (L) = curve lead (CL) – 

switch lead (SL),Gauge (G) This is the gauge of the track.,Heel divergence (D) This is the 

distance between the main line and the turnout side at the heel.A gle of ossi g   α This is 
the angle between the main line and the tangent of the turnout line. Radius of turnout (R) 

This is the radius of the turnout. It may be clarified that the radius of the turnout is equal to 

the radius of the centre line of the turnout (R1) plus half the gauge width. 

R = R1 + 0.5G 

As the radius of a curve is quite large, for practical purposes, R may be taken to be equal to 

R1. 

Special fittings with turnouts 

Some of the special fittings required for use with turnouts are enumerated below. Distance 

blocks Special types of distance blocks with fishing fit surfaces are provided at the nose of the 

crossing to prevent any vertical movement between the wing rail and the nose of the 

crossing. Flat bearing plates As turnouts do not have any cant, flat bearing plates are 

provided under the sleepers. Spherical washers These are special types of washers and 
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consist of two pieces with a spherical point of contact between them. This permits the two 

surfaces to lie at any angle to each other. These washers are used for connecting two surfaces 

that are not parallel to one another. Normally, tapered washers are necessary for connecting 

such surfaces. Spherical washers can adjust to the uneven bearings of the head or nut of a 

bolt and so are used on all bolts in the heel and the distance blocks behind the heel on the 

left-hand side of the track. Slide chairs, These are provided under tongue rails to allow them 

to move laterally. 

These are different for ordinary switches and overriding switches. 

Grade off chair- These are special chairs provided behind the heel of the switches to give a 

suitable ramp to the tongue rail, which is raised by 6 mm at the heel. 

Gauge tie plates-These are provided over the sleepers directly under the toe of the switches, 

and under the nose of the crossing to ensure proper gauge at these locations. 

Stretcher bars-These are provided to maintain the two tongue rails at an exact distance. 

Train Resistance and Tractive Power 

Introduction-Various forces offer resistance to the movement of a train on the track. These 

resistances may be a result of the movement of the various parts of the locomotives as well 

as the friction between them, the irregularities in the track profile, or the atmospheric 

resistance to a train moving at great speed. The tractive power of a locomotive should be 

adequate enough to overcome these resistances and haul the train at a specified speed. 

Resistance Due to Friction- 

Resistance due to friction is the resistance offered by the friction between the internal parts 

of locomotives and wagons as well as between the metal surface of the rail and the wheel to 

a train moving at a constant speed. This resistance is independent of speed and can be 

further broken down into the following parts. Journal friction This is dependent on the type 

of bearing, the lubricant used, the temperature and condition of the bearing, etc. In the case 

of roll bearings, it varies from 0.5 to 1.0 kg per tonne. Internal resistance This resistance is 

consequential to the movement of the various parts of the locomotive and wagons. 

Rolling resistance-This occurs due to rail-wheel interaction on account of the movement of 

steel wheels on a steel rail. The total frictional resistance is given by the empirical formula 

R1 = 0.0016W , where R1 is the frictional resistance independent of speed and W is the 

weight of the train in tonnes. 

Tractive Effort of a Locomotive 

The tractive effort of a locomotive is the force that the locomotive can generate for hauling 

the load. The tractive effort of a locomotive should be enough for it to haul a train at the 

maximum permissible speed. There are various tractive effort curves available for different 

locomotives for different speeds, which enable the computation of the value of tractive 

effort. Tractive effort is generally equal to or a little greater than the hauling capacity of the 
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locomotive. If the tractive effort is much greater than what is required to haul the train, the 

wheels of the locomotive may slip. 

Hauling Power of a Locomotive-The hauling power of a locomotive depends upon the weight 

exerted on the driving wheels and the friction between the driving wheel and the rail. The 

coefficient of friction depends upon the speed of the locomotive and the condition of the rail 

surface. The higher the speed of the locomotive, the lower the coefficient of friction, which is 

about 0.1 for high speeds and 0.2 for low speeds. The condition of the rail surface, whether 

wet or dry, smooth or rough, etc., also plays an important role in deciding the value of the 

coefficient of function. If the surface is very smooth, the coefficient of friction will be very 

low. 

Hauling power = number of pairs of driving wheels × weight exerted on 

the driving wheels × coefficient of friction Thus, for a locomotive with three pairs of driving 

wheels, an axle load of 20 t, and a coefficient of friction equal to 0.2, the hauling power will 

be equal to 3 ×20 × 0.2 t, i.e., 12 t.. 

Example 25.4 Calculate the maximum permissible train load that can be pulled by a 

locomotive with four pairs of driving wheels with an axle load of 28.42 t each on a BG track 

with a ruling gradient of 1 in 200 and a maximum curvature of 3°, travelling at a speed of 48.3 

km/h. Take the coefficient of friction to be 0.2. 

Solution (a) Hauling capacity of locomotive 

= no. of pairs of driving wheels × axle load × coefficient of friction 

= 4 × 28.42 × 0.2 = 22.736 t 

(b) Total resistance of train = resistance due to friction + resistance due to speed+ resistance 

due to wind + resistance due to gradient + resistance due to curve= 0.0016W + 0.00008WV + 

0.0000006WV2+ W(1/g) + 0.0004WD = 0.0016W + 0.00008W × 48.3 + 0.0000006W × (48.3)2 + 

W ×(1/200) × 0.0004 × W × 3 

(c) Hauling capacity = total resistance 

22.73 = 0.01306W or W = 1740 t 

Therefore, the maximum weight of the train is 1740 t. 

Railway Stations and Yards 

Introduction 

A railway station is that place on a railway line where traffic is booked and dealt with and 

where trains are given the authority to proceed forward. Sometimes only one of these 

functions is carried out at a station and accordingly it is classified as a flag station or a block 

station. In the case of a flag station, there are arrangements for dealing with traffic but none 

for controlling the movement of the trains. In the case of a block station, a train cannot 

proceed further without obtaining permission from the next station and traffic may or may 
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not be dealt with. However, most railway stations perform both the functions indicated 

above. 

 Purpose of a Railway Station 

A railway station is provided for one or more of the following purposes. 

(a) To entrain or detrain passengers 

(b) To load or unload goods or parcels 

(c) To control the movement of trains 

(d) To enable trains to cross each other in the case of a single-line section 

(e) To enable faster trains to overtake slower ones 

(f) To enable locomotives to refuel, whether it be diesel, water, or coal 

(g) To attach or detach coaches or wagons to trains 

(h) To collect food and water for passengers 

(i) To provide facilities for change of engines and crew/staff 

(j) To enable sorting out of wagons and bogies to form new trains 

(k) To provide facilities and give shelter to passengers in the case of emergencies 

such as floods and accidents, which disrupt traffic 

 Selection of Site for a Railway Station 

The following factors are considered when selecting a site for a railway station. 

Adequate land-There should be adequate land available for the station building, not only for 

the proposed line but also for any future expansion. The proposed area should also be 

without any religious buildings. Level area with good drainage. The proposed site should 

preferably be on a fairly level ground with good drainage arrangements. It should be possible 

to provide the maximum permissible gradient in the yard. In India, the maximum permissible 

gradient adopted is 1 in 400, but a gradient of 1 in 1000 is desirable. Alignment The station 

site should preferably have a straight alignment so that the various signals are clearly visible. 

The proximity of the station site to a curve presents a number of operational problems. Easy 

accessibility. The station site should be easily accessible. The site should be near villages and 

towns. Nearby villages should be connected to the station by means of approach roads for 

the convenience of passengers. 

Types of Yards 

A yard is a system of tracks laid out to deal with the passenger as well as goods traffic being 

handled by the railways. This includes receipt and dispatch of trains apart from stabling, 

sorting, marshalling, and other such functions. Yards are normally classified into the following 

categories. 

Coaching yard 

The main function of a coaching yard is to deal with the reception and dispatch of passenger 

trains. Depending upon the volume of traffic, this yard provides facilities such as watering 

Downloaded from  be.rgpvnotes.in

Page no: 9 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


and fuelling of engines, washing of rakes, examination of coaches, charging of batteries, and 

trans-shipment of passengers. 

Goods yard- 

A goods yard provides facilities for the reception, stabling, loading, unloading, and dispatch of 

goods wagons. Most goods yards deal with a full train load of wagons. No sorting, 

a shalli g, a d efo i g is do e at goods a ds e ept i  the ase of si k  ago s o  a fe  
wagons booked for that particular station. Separate goods sidings are provided with the 

platforms for the loading and unloading of the goods being handled at that station. 

Marshalling yard- 

A goods yard which deals with the sorting of goods wagons to form new goods trains is called 

a marshalling yard.  

Locomotive yard- 

This is the yard which houses the locomotive. Facilities for watering, fuelling, examining 

locomotives, repairing, etc., are provided in this yard. The yard layout is designed depending 

upon the number of locomotives required to be housed in the locomotive shed. The facilities 

are so arranged that a requisite number of locomotives are serviced simultaneously and are 

readily available for hauling the trains. Such yards should have adequate space for storing 

fuel. The water supply should be adequate for washing the locomotives and servicing them. 

“i k li e a d .Whe e e  a ago  o  oa h e o es defe ti e, it is a ked si k  a d take  to 
sick lines. This yard deals with such sick wagons. Adequate facilities are provided for the 

repair of coaches and wagons, which include examination pits, crane arrangements, train 

e a i e s offi e a d o kshop, et . A good sto k of spa e pa ts should also e a aila le 
with the TXR (train examiner) for repairing defective rolling stock. 

 Marshalling Yard 

The marshalling yard (Fig. 26.14) is a yard where goods trains are received and sorted out, 

and new trains are formed and finally dispatched to various destinations. 

Principles of design  

A marshalling yard should be so designed that there is minimum detention of wagons in the 

yard and as such sorting can be done as quickly as possible. These yards should be provided 

with the necessary facilities such as a long shunting neck, properly designed hump, braking 

arrangement in the shape of mechanical retarders, etc., depending upon the volume of 

traffic. The following points should be kept in mind when designing a marshalling yard. 

(a) Through traffic should be received and dispatched as expeditiously as possible. Any idle 

time should be avoided. 

(b) There should be a unidirectional movement of the wagons as far as possible. 

(c) There should be no conflicting movement of wagons and engines in the various parts of 

the yard. 
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(d) The leads that permit the movement of wagons and train engines should be kept as short 

as possible. 

(e) The marshalling yard should be well lighted. 

(f) There should be adequate scope for the further expansion of the marshalling Yard 

Types of Marshalling yards -  

Marshalling yards can be classified into three main categories, namely, flat yards, gravitation 

yards, and hump yards. This classification is based on the method of shunting used in the 

marshalling yard. 

Flat yard-In this type of yard, all the tracks are laid almost level and the wagons are relocated 

for sorting, etc., with the help of an engine. This method is costly, as it involves frequent 

shunting, which requires the constant use of locomotive power. The time required is also 

more as the engine has to traverse the same distance twice,Railway Stations and Yards 469 

first to carry the wagons to the place where they are to be sorted and then to return idle to 

the yard. This arrangement, therefore, is adopted when 

(a) There is limitation of space, 

(b) There is a severe limitation of funds, or 

(c) The number of wagons dealt with by the marshalling yard is very low. 

Gravitation yard- In this yard, the level of the natural ground is such that it is possible to lay 

some tracks at a gradient. The tracks are so laid that the wagons move to the siding assigned 

for the purpose of sorting by the action of gravity. Sometimes, shunting is done with the help 

of gravity assisted by engine power. However, it is very seldom that natural ground levels are 

so well suited for gravitation yards. Hump yard In this yard, an artificial hump is created by 

means of proper earthwork. The wagons are pushed up to the summit of the hump with the 

help of an engine from where they slide down and reach the sidings under the effect of 

gravity. A hump yard, therefore, can be said to be a gravitation yard as shunting is done 

under the effect of gravity. These are, however, only recommended gradients and the final 

gradient for a particular yard is decided after a test run of the trains over the humps, taking 

into consideration the rolling quality of different types of wagons and the spacing between 

successive groups of wagons. The topography of the location of the yard also plays an 

important role in deciding the gradient. 

Signaling and Interlocking 

Introduction 

The purpose of signaling and interlocking is primarily to control and regulate the movement 

of trains safely and efficiently. Signaling includes the use and working of signals, points, block 

instruments, and other allied equipment in a predetermined manner for the safe and efficient 

running of trains. Signaling enables the movement of trains to be controlled in such a way 

that the existing tracks are utilized to the maximum. In fact in railway terminology signalling 
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is a medium of communication between the station master or the controller sitting in a 

remote place in the office and the driver of the train. The history of signalling goes back to 

the olden days when two policemen on horseback were sent ahead of the train to ensure 

that the tracks were clear and to regulate the movement of the trains. In later years, 

policemen in uniform were placed at regular intervals to regulate the movement of trains. 

Railway signaling in its present form was introduced for the first time in England in 1842, 

whereas interlocking was developed subsequently in 1867. 

Objectives of Signalling 

The objectives of signalling are as follows. 

(a) To regulate the movement of trains so that they run safely at maximum permissible 

speeds. 

(b) To  

the safety of two or more trains that have to cross or approach each other. 

(d) To provide maintain a safe distance between trains that are running on the same line in 

the same direction. 

(c) To ensure facilities for safe and efficient shunting. 

(e) To regulate the arrival and departure of trains from the station yard. 

(f) To guide the trains to run at restricted speeds during the maintenance and repair of tracks. 

(g) To ensure the safety of the train when it comes in contact with road traffic at level 

crossing. 

Types of signals 

Railway signals may be classifies based on different criteria,they are 

OPERATION- 

1.Audible or detonating signals 

2.Visible signals 

FUNCTION- 

1.Stop signals 

2.Permission or caution signals 

3.Shunting signals 

LOCATION 

1.Reception signals:Outer,router,home 

2.Departure signals:Starter,advance starter 

CONSTRUCTION- 

1.Semaphore signals 

2.Coloured light signals 

SPECIAL PURPOSE- 
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1.Repeater signal 

2.Co-acting signal 

3.Router signal 

4.Calling-on signal 

5.Home and warner combination signal 

6.Temporary signal  

Interlocking 

Interlocking is a device or a system meant to ensure the safety of trains. With the increase in 

the number of points and the signals and introduction of high speeds, it has become 

necessary to eliminate human error, which would otherwise lead to massive losses of life and 

property. The points and signals are set in such a way568 Railway Engineering that the cabin 

man cannot lower the signal for the reception of a train unless the corresponding points have 

been set and locked. The signal is thus interlocked with the points in a way that no conflicting 

movement is possible and the safety of trains is ensured. Interlocking can, therefore, be 

defined as an arrangement of signals, points, and other apparatus so interconnected by 

means of mechanical or electrical locking that they can be operated in a predetermined 

sequence to ensure that there is no conflicting movement of signals and points and trains run 

safely. The signal and interlocking system is so designed that the failure of any equipment 

results in the turning on of the signal, thus ensuring train safety. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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