UNIT III TRUNOUTS AND CONTROLLERS

Railway Engineering: Points and Crossings - Important Terms

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

IntroductionPoints 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. Figure 14.1(a) shows the various
constituents of a turnout. The details of these constituents are given in Table 14.1.
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on whether it diverts the traffic to the right or to the left. In Fig. 14.1(a), the turnout is a right-
hand turnout because it diverts as the traffic towards the right side. Figure 14.1(b) 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
istrailing 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 direc;tion 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.
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Table 14.1  Parts of a turrout

Name of the muain assembly Parious constituents of the assembly

Set of switches (Figs 14.1 and 14.2) A pair of stock rails, a pair of tongue railg, a
pair of heel blocks, several slide chairs, two
or more stretcher bars, and 2 gauge tie plate

Crossing A nose consisting of a point rail and splice
rails, two wind rails, and two check rails
Lead rails (Fig, 14.1} Four sets of lead rails
Stock rall (AR}
" Stretcher bar )
Qverall h
End of lergt E
stock ralt] | .
N A Outer siraight lead rall T
Facing
direction

Theorelical nase af crossing (TNC) w.

Actueal nose of crossing (ANC)

Fig. 4.1 (a) Constituents of a tumout

ChedK rall
Left-hand swilch :
Facing direction » e e hain fine
‘s—.,__.{
Right-hand switch ~ Check rail

Fig. 14.1 (b) Lefi-hand turmout

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.
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Railway Engineering: Switches
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Fig. 4.2 Details of a switch
1.Types of Switches 2 Important Terms Pertaining to Switches

Switches
A set of points or switches consists of the following main constituents (Fig. 14.2).

(a) A pair of stock rails, AB and CD, made of medium-ménganese steel.

(b) A pair of tongue rails, PQ and RS, also known as switch rails, made of medium-manganese
steel to withstand wear. The tongue rails are machined to a very thin section to obtain a
snug fit with the stock rail. The tapered end of the tongue rail is called the foe and the
thicker end is called the Aeel.

(¢) A pair of heel blocks which hold the heel of the tongue rails is held at the standard
clearance or distance from the stock rails.

(d) A number of slide chairs to support the tongue rail and enable its movement towards or
away from the stock rail.

(e) Two or more stretcher bars connecting both the tongue rails close to the toe, for the
purpose of holding them at a fixed distance from each other.

(f) A gauge tie plate to fix gauges and ensure correct gauge at the points.

1.Types of Switches

Switches are of two types, namely, stud switch and split switch. In a stud type of switch, no
separate tongue rail is provided and some portion of the track is moved from one side to the other
side. Stud switches are no more in use on Indian Railways. They have been replaced by split
switches. These consist of a pair of stock rails and a pair of tongue rails. Split switches may
again be of two types-loose heel type and fixed heel type. These are discussed below.
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Loose heel type In this type of split switch, the switch or tongue rail finishes at the heel of the
switch to enable movement of the free end of the tongue rail. 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 a
fishing fit block and four bolts. All the fish bolts in the lead rail are tightened while those in the
tongue rail are kept loose or snug to allow free movement of the tongue. As the discontinuity of
the track at the heel is a weakness in the structure, the use of these switches is not preferred.
Fixed heel type In this type of split switch, the tongue rail does not end at the heel of the switch
but extends further and is rigidly connected. The movement at the toe of the switch is made
possible on account of the flexibility of the tongue rail.

Toe of switches

The toe of the switches may be of the following types.

Undercut switch In this switch the foot of the stock rail is planed to accommodate the tongue
rail (Fig. 14.3).

Stock rail Swdtch rail

Overriding switch In this case, the stock rail occupies the full section and the tongue rail is
planed to a 6-mm (0.25") -thick edge, which overrides the foot of the stock rail (Fig. 14.4). The
switch rail is kept 6 mm (0.25") higher than the stock rail from the heel to the point towards the
toe where the planing starts. This is done to eliminate the possibility of splitting caused by any
false flange moving in the trailing direction. This design is considered to be an economical and
superior design due to the reasons given below.

(a) Since the stock rail is uncut, it is much stronger.

(b) Manufacturing work is confined only to the tongue rail, which is very economical.

(c) Although the tongue rail has a thin edge of only 6 mm (0.25"), it is supported by the stock
rail for the entire weakened portion of its length. As such, the combined strength of the

rails between the sleepers is greater than that of the tongue rail alone in the undercut
switch.

Overriding switches have been standardized on the Indian Railways.
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Fig. 14.4 Overriding switch

2 Important Terms Pertaining to Switches

The following terms are common when discussing the design of switches.

Switch angle This is the angle between the gauge face of the stock rail and that of the tongue rail
at the theoretical toe of the switch in its closed position. It is a function of the heel divergence
and the length of the tongue rail.

Flangeway clearance This is the distance between the adjoining faces of the running rail and the

check rail/wing rail at the nose of the crossing. It is meant for providing a free passage to wheel

flanges. Table 14.2 gives the minimum and maximum values of flangeway clearance for BG and
MG tracks.

Table 14.2 Flangeway clearance

Flangeway clearance

Grauge Maximuns value {mmy Miniptum value (mus}
BG 48 44
MG 44 41

Heel divergence This is the distance between the gauge faces of the stock rail and the tongue rail

at the heel of the switch. It is made up of the flangeway clearance and the width of the tongue
rail head that lies at the heel.

Throw of the switch This is the distance through which the tongue rail moves laterally at the toe

of the switch to allow movement of the trains. Its limiting values are 95-115 mm for BG routes
and 89-100 mm for MG routes.

Design and Length of Tongue Rails

www.Jntufastupdates.com 5



A tongue rail may be either straight or curved. Straight tongue rails have the advantage that they
are easily manufactured and can be used for right-hand as well as left-hand turnouts.

Design of Tongue Rails :A tongue rail may be either straight or curved. Straight tongue rails
have the advantage that they are easily manufactured and can be used for right-hand as well as
left-hand turnouts. However, get jolted trains while negotiating with straight tongue rails turnouts

because of the abrupt change in the alignment. Straight tongue rails are normally used for 1 in
8.5 and 1 in 12 turnouts on Indian Railways.

Curved tongue rails are shaped according to the curvature of the turnout from the toe to the heel
of the switch. Curved tongue rails allow for smooth turning of trains, but can only be used for the
specific curvature for which they are designed. Curved switches are normally used for 1 in 16
and 1 in 20 IRS (Indian Railway Standard) turnouts on Indian Railways. Recently Indian

Railways has also started laying 1 in 8.5 and 1 in 12 turnouts with curved switches on important
lines.

Length of Tongue Rails

The length of a tongue rail from heel to toe varies with the gauge and angle of the switch. The
longer the length of the tongue rail, the smoother the entry to the switch because of the smaller
angle the switch rail would make with the fixed heel divergence. The longer length of the tongue
rail, however, occupies too much layout space in station yards where a number of turnouts have
to be laid in limited space. The length of the tongue rail should be more than the rigid wheel base
of a four-wheeled wagon to preclude the possibility of derailment in case the points move from

their position when a train is running on the switch. Table 14.3 gives the standard lengths of
switches (tongue rails) for BG and MG tracks.

Table 14.3 Length of tongue rail

Table 14.3 Lenyth of tongue rall

(range Length of tongue rail
and type 1in§S  1mi2  FLinl2  Linl6  1in20
straight stright ctirved citrved curved
fmm} frnm) frmm}p (s} {mm)}
BG (90 R) 4723 6400 7730 G750 11130
MG (73 R} 4116* 34835 6700 7420

* These dimensions hold good for NG racks also.

Railway Engineering: Crossing
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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.

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 (Fig. 14.5). 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. A
crossing consists of the following components, shown in Fig. 14.6.
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(a) Two rails, the point rail and splice rail, which are machined to form a nose. The point rail ends
at the nose, whereas the splice rail joins it a little behind the nose. Theoretically, the points rail
should end in a point and be made as thin as possible, but such a knife edge of the point rail
would break off under the movement of traffic. The point rail, therefore, has its fine end slightly
cut off to form a blunt nose, with a thickness of 6 mm (1/4"). The toe of the blunt nose is called
the actual nose of crossing (ANC) and the theoretical point where gauge faces from both sides
intersect is called thetheoretical nose of crossing (TNC). The 'V' rail is planed to a depth of 6

mm (1/4") at the nose and runs out in 89 mm to stop a wheel running in the facing direction from
hitting the nose.

g

5

Facing 3
direction §

Right-hand
wing rait
Fig. 14.5 Detalls of a crossing

Theoretical nose of crossing

Actua! nose of crossing

A 2 e

Elbow of wing throat

Fig. 148 Point rall and splice rall

(b) Two wing rails consisting of a right-hand and a left-hand wing rail that converge to form a
throat and diverge again on either side of the nose. Wing rails are flared at the ends to
facilitate the entry and exit of the flanged wheel in the gap.

(c) A pair of check rails to guide the wheel flanges and provide a path for them, thereby
preventing them from moving sideways, which would otherwise may result in the wheel
hitting the nose of the crossing as it moves in the facing direction.
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1 Types of Crossings
A crossing may be of the following types.

(a) Anacute angle crossing or 'V' crossing in which the intersection of the two gauge faces
forms an acute angle. For example, when a right rail crosses a left rail, it makes an acute
crossing. Thus, unlike rail crossings form an acute crossing (A and C of Fig. 15.9).

(b) An obtuse or diamond crossing in which the two gauge faces meet at an obtuse angle. When
a right or left rail crosses a similar rail, it makes an obtuse crossing (B and D of Fig. 15.9).

A square crossing in which two tracks cross at right angles. Such crossings are rarely used in
actual practice (Fig. 14.7).

Fig. 14.7 Sguare cressing

For manufacturing purposes, crossings can also be classified as follows.

Built up crossing In a built-up crossing, two wing rails and a V section consisting 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 on Indian Railways. Such crossings have the advantage that
their initial cost is low and that repairs can be carried out simply by welding or replacing each
constituent separately. A crossing becomes unserviceable when wear is more than 10 mm (3/8™).
A built-up crossing, however, lacks rigidity. The bolts require frequent checking and sometimes
break under fast and heavy traffic.

Cast steel crossing This is a one-piece crossing with no bolts and, therefore, requiring very little
maintenance. Comparatively, it is a more rigid crossing since it consists of one complete mass.
The initial cost of such a crossing is, however, quite high and its repair and maintenance pose a
number of problems. Recently cast manganese steel (CMS) crossings, which have longer life,
have also been adopted.

Combined rail and cast crossing This is a combination of a built-up and cast steel crossing and
consists of a cast steel nose finished to ordinary rail faces to form the two legs of the crossing.
Though it allows the welding of worn out wing rails, the nose is still liable to fracture suddenly.
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2 CMS Crossing

Due to increase in traffic and the use of heavier axle loads, the ordinary built-up crossings
manufactured from medium-manganese rails are subjected to very heavy wear and tear, specially
in fast lines and suburban sections with electric traction. Past experience has shown that the life
of such crossings varies from 6 months to 2 years, depending on their location and the service
conditions. CMS crossings possess higher strength, offer more resistance to wear, and
consequently have a longer life. The following are the main advantages of CMS crossings.
(a) Less wear and tear.
(b) Longer life: The average life of a CMS crossing is about four times more than that of an
ordinary built-up crossing.
(c) CMS crossings are free from bolts as well as other components that normally tend to get
loose as a result of the movement of traffic.

These days CMS crossings are preferred on Indian Railways. Though their initial cost is high,
their maintenance cost is relatively less and they last longer. However, special care must be taken
in their laying and maintenance. Keeping this in view, CMS crossings have been standardized on
Indian Railways. On account of the limited availability of CMS crossings in the country, their
use has, however, been restricted for the time being to group A routes and those lines of other
routes on which traffic density is over 20 GMT. These should also be reserved for use on heavily
worked lines of all the groups in busy yards.

3 Spring or Movable Crossing
In a spring crossing, one wing rail is movable and is held against the V of the crossing with a

strong helical spring while the other wing rail is fixed (Fig. 14.8). When a vehicle passes on the
main track, the movable wing rail is snug with the

Fixed wing « Fuernout track

‘-\Heﬁcai apring

b\- Gauge

] &
3
Moveabie Hold down box Stop (]

Fig. 14.8 Spring or movable crossing
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crossing and the vehicle does not need to negotiate any gap at the crossing. In case the vehicle
has to pass over a turnout track, the movable wing is forced out by the wheel flanges and the
vehicle has to negotiate a gap as in a normal turnout.

This type of crossing is useful when there is high-speed traffic on the main track and slow-
speed traffic on the turnout track.

4 Raised Check Rails for Obtuse Crossings

In order to provide a guided pathway in the throat portion of a 1 in 8.5 BG obtuse diamond
crossing, the check rails are raised by welding a 25-mm-thick MS plate. This arrangement is
considered satisfactory for BG as well as MG routes.

S Position of Sleepers at Points and Crossings

Sleepers are normally perpendicular to the track. At points and crossings, a situation arises where
the sleepers have to cater to the main line as well as to the turnout portion of the track. For this
purpose, longer sleepers are used for some length of the track as shown in Fig. 14.9.

Straight track

Fig. 14.9 Sleepers for points and crossings

Number and Angle of Railway Crossing

A crossing is designated either by the angle the gauge faces make with each other or, more
commonly, by the number of the crossing, represented by N.

Number and Angle of Crossing

A crossing is designated either by the angle the gauge faces make with each other or, more
commonly, by the number of the crossing, represented by N. There are three methods of
measuring the number of a crossing, and the value of N also depends upon the method adopted.
All these methods are illustrated in Fig. 14.10.

Centre line method

This method is used in Britain and the USA. In this method, N is measured along the centre line
of the crossing.
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Fig. 14.10 Different methods of measuring number (V) and angle of crossing
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Fig. 14.10 Different methods of measuring number (Ny and angle of crossing
Right angle method

This method is used on Indian Railways. In this method, N is measured along the base of a right-
angled triangle. This method is also called Coles method.

N
cote = —
1
or

N = cotex

Isosceles triangle method
In this method, N is taken as one of the equal sides of an isosceles triangle.

o 12
2 N 2N
Or
[£4 .
L(ISQ’J{‘--; = 3N
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The right angle method used by Indian Railways, in which N is the cotangent of the angle
formed by two gauge faces, gives the smallest angle for the same value of N.

To determine the number of a crossing (XV) on site, the point where the offset gauge face of the
turnout track is 1 m is marked. The distance of this point (in metres) from the theoretical nose of
crossing gives N.

Reconditioning of Worn Out Railway Crossings

Generally, noses of crossings and wing rails ungergo the maximum amount of wear in a turnout.
The limiting wear for a crossing is 10 mm, after which it is required to be replaced.

Reconditioning of Worn Out Crossings

Generally, noses of crossings and wing rails ungergo the maximum amount of wear in a turnout.
The limiting wear for a crossing is 10 mm, after which it is required to be replaced. A worn out
crossing is generally reconditioned at the stage when the wear is only 6 mm (1/4"). In the case of
tongue rails, the limit of vertical wear for 52-kg and 90 R rails is 6 mm (1/4") and that of lateral
wear is 8 mm. Similarly, the limit of vertical wear for 60 R and 75 R rails is 6 mm and that of
lateral wear is 5 mm. Normally gas welding is adopted to recondition crossings at the site itself.
The sequence of operation is as follows.

1. An advance party carries out the preliminary work in which complete and detailed
attention is paid to the turnout including through packing, replacement of worn out fittings,
tightening of fittings, squaring, spacing of sleepers, etc.

2. Both the vertical and side wear are measured with the help of an 1.8-m straight edge. The

area where welding is to be done is cleaned, and burns, efc., are removed using chalk.

3. The surfaces to be welded are also cleaned, and burns, etc. are removed using chisels.

4. Welding is done with the help of an oxyacetylene flame using suitable welding rods after
pre-heating the surface for about 5 minutes. When the section is built up to the thickness
required, the deposit metal is hammered to make a uniform level surface. The prepared
surface is then checked with the help of a straight edge.

5. A caution order is sent out while the work is in progress and no speed restriction is
necessary.

6. One welding party consisting of one permanent way mistry (craftsman), two welders, and
six khalasis (labourers) including lookout men can weld one crossing or two pairs of
switches every working day. The consumable items required for reconditioning work are
ilsted in Table 14.4.

Table 14.4 Consumables required for reconditioning of crossings
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Table 144 Consumables required for reconditioning of crossings

Component Requirvement of Reguirement of Requirement of

oxygen (nt'i acetylens (pr') welding rods fkg)
(}ne'é;'-ve_bssihg BT E——— BE—— :
One pair of switches 23 EXL .75

Railway Engineering: 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.

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 Iength 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.

Angle of crossing This is the angle between the main line and the tangent ofthe 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 (R;) plus half the gauge width.
R=R,+0.5G

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

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 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.
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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 chairs 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

Coles method

This is a method used for designing a turnout taking off from a straight track (Fig. 14.11). The
curvature begins from a point on the straight main track ahead of the toe of the switch at the
theoretical toe of switch (TTS) and ends at the theoretical nose of crossing (TNC). The heel of
the switch is located at the point where the offset of the curve is equal to the heel divergence.
Theoretically, there would be no kinks in this layout, had the tongue rail been curved as also the

wing rail up to the TNC. Since tongue rails and wing rails are not curved generally, there are the
following three kinks in this layout.

Divergence (o)

Switch lead {8L) Lead i

T LG i
T @ Angle of crossingl
Tangent poinis &
&

A ) 3
- [ 4

,Wm /?\

Radis of curve = R
Mumber of crossing = N

5 /

O
Fig. 14.41  Turnout from a straight frack {Coles method)

(a) The first kink is formed at the actual toe of the switch.
(b) The second kink is formed at the heel of the switch.

(c) The third kink is formed at the first distance block of the crossing.
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Switch lead (SL) TL is the length of the tangent with an offset LM = D = heel divergence.
From the properties of triangles, SL *SL = d (2R - d)
SL = SL=d(2R—d)

Switch lead = \2Rd — &

Lead of crossing (L)

or

L = curve lead - switch lead
E = curve lead — switch lead

e e‘:m% ~ J2Rd - d*
Radius of curve (R) In 1AOE,

OE=0T=R,0A=R- G
OE? = OA% + AE?
OE® = (R - G) 2 + (curve lead)

ot,
R*=(R-GY +(GN +G1+ N*)
=R -2RG+G +GN+G (1+ M)+ 2 GN 1+ N
2RG=2G {1 + N+ 2G2N 1+ N*
or

R=G(1+N})+GN ,h + M

= 1.5G + 2GN" (approximately)
Summarizing the formulae derived,

Curve lead (CL)= G cnt% or 2GN approx. (14.1)

Switch lead (SL) = \2Rd — &” (14.2)
Lead of crossing (L) = G ot = — J2Rd — &

=2GN - Jzﬁd ~-d* (14.3)
Radius of curve {R) = 1.5¢7 + 2GN° {14.4)

SLy?
-*-f——i-“ {(14.5)
E(R + 94 ]

Heel devergence {dy =
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Example 14.1 Calculate the lead and radius of a 1 in 8.5 BG turnout for 90 R rails using Coles
method.

Solution
G=1R/16m d= 120 mm
o =643 15" =835

(i) Curve lead (CL)= \h + N?

=1676 % 8.5 +1.676 |J1 + 8.5

=286m
(i) Radius of turnout curve (R) = 1.5G + 2GN?
=15 x 1676 +2 % 1676 x 8.5
=48 m

(iii) Switch lead (SL) = \2Rd — 4*

= 2% 245%0.12 - 0.122

=767m
(iv) Lead=CL-SL=206-77=209m

IRS method :In this layout (Fig. 14.12), the curve begins from the heel of the switch and ends at
the toe of the crossing, which is at the centre of the first distance block. The crossing is straight
and no kink is experienced at this point. The only kink occurs at the toe of the switch. This is the

standard layout used on Indian Railways. The calculations involved in this method are somewhat
complicated and hence this method is used only when precision is required.

Fig. 14.12 Turnout from a sraight track (IRS method)
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Lead of crossing (L} In ABMH,
BM = MH (as both are tangents)

éhﬁ{BEAMEHE—Q;ﬁ

BC=AD—(AB+CDY=G— {d + hsina)
Therefore, crossing lead

L=(G - d - hsine} eotg%ﬁ+hcosa (14.6)

Radius of curve (R} AOBH,
ZBOH=a-§

BH = 2R sin % ; B (14.7)

In ABHC,

BC _G-d-hsina
a+f . ox+B

GAEL o 77} g
P 2

BH =

(14.8)

Equating Eqns (14.7) and (14.8)
a—-f G-d-hsine

a+f
2

2R sin

= sin

13534

O —d - hsina

R=
a-f
2

.+ .
25t ﬁﬁxsm

L

G —d—-hsina
cosf§ — cosax

(14.9)

Example 14.2 Calculate the lead and radius of a 1 in 8.5 BG turnout with straight switches. Use
the IRS method.
Solution
G= 1676 mm, d= 136 mm, k= 864 mm
a =6°42735" B =1°34'27"

a+f

(1} Lead = {G — d — h sin@) cot + B coso

= {1676 — 136 — 8§64 » (.1168) x 13 8089 + 864 = 0.993
= 20 729 89 mm or approx. 20,730 mm
(i) Radi G —d — hsina
i adius =

Zsina—+ﬁ % i —— B
2 2
1676 — 136 — 864 x 0.1168

T 27223 (0448

= 222 360 mm
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Example 14.3 A turnout is to be laid off a straight BG track with a 1 in 12 crossing. Determine
the lead and radius of the turnout with the help of the following data: heel divergence (d) = 133
mm, crossing angle (0 ) =4 o 45 '49", switch angle (0 ) =1 o 8 ' 00", straight length between
the theoretical nose of crossing and the tangent point of crossing (4) = 1.418 m.

Solution
o =4°45'49" B =1° 8"
G=1676m,d=0.133m
N=12 h=1418m

(i) Radius g=U—d-hsing
Césﬁ — COSGE
. 1676 —0.133 — 1418 sin 40&5#490—
cos1°8'0" — cos4°45° 49°
=437 38 m

{t) Crossing lead (L) = h cosex + (G — o — b sinex) mtg;;ﬁ
= {418 cos 4° 4549 + (1.676 — 0.133 — 1 418 sind® 45°40") =
cot 2° 56" 54"
={1418 » 0.9965 + 1425 x 19415
=32008¢ m

Standard turnouts and permissible speeds

On Indian Railways, normally 1 in 8.5 turnouts are used for goods trains while 1 in 12 and 1 in
16 turnouts are used for passenger trains. Recently 1 in 20 and 1 in 24 turnouts have also been
designed by the RDSO, to be used to permit higher speeds for fast trains on the turnout side.

As per the Indian Railway way and works (IRWW) manual, a speed of 15 km/h was originally
permitted on 1 in 8.5 turnouts. However, due to a subsequent number of derailments of passenger
trains on turn-in curves, the speeds on these turnouts have row been reduced to 10 km/h only.
® The figures in the second row correspond to curved switches.

%A speed of 30 km/h is also permitted on 1 in 12 turnouts on those interlocked sections where
all turnouts over which a running train may pass are 1 in 12 throughout the section and the
locomotives are fitted with speedometers. In all other cases, speed is restricted to 15 km/h only.
® 60 km/h permitted only for high-speed turnouts to Drg. No. RDST/T-403.

Turnout with Curved Switches
The following formulae are used for the calculation of turnouts with curved switches
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The following formulae are used for the ealeulation of wirnouts with curved switches

G—f-hsing G —t-hsing (14.10)
Esin&““ﬁxsmﬂ—ﬁ cos B — cosox C
2 2

X .. a+f s e
f=Rsing —{G -1t - hsing}cot 5 {14.11)
V=0G-—{hsing + R(1 —cosar)} (14.12)
Switch lead = J2R{d — y) - (d — y)*— | (14.13)
Leads((?—i—hﬁina)m{a+ﬁ—SL—&cosa (14.14)

where R is the radius of the outer lead rail, G is the gauge, 4 is the lead of the straight leg of the
crossing ahead of TNC up to the TP of the lead curve, ¢ is the thickness of the switch at the
toe, I is the distance from the toe of the switch to the point where the tangent drawn to the
extended lead curve is parallel to the main line gauge face, Vis the distance between the main
line gauge face and the tangent drawn to the lead curve from a distance 1 from the toe, y is the
vertical ordinate along theY-axis, O is the crossing angle, and U is the switch angle.

Layout of Turnout
To lay out a turnout in the field, the values of offsets from the gauge face of the straight track to
_ the gauge face of the turnout may be adopted from Table146.
Trends in Turnout Design on Indian Railways
The main factors responsible for low speeds overturnouts on Indian Railways are as follows.
(a) A sudden change in the direction of the running edge upon entry onto the switch from a
straight track
(b) Absence of a transition between the curved lead and the straight crossing
(c) Non-transitioned entry from the curved lead to the straight crossing
(d) Absence of superelevation over the turnout curve
(e) Gaps in the gauge face and the running table at the crossing
(f) Variation in cross level caused by raised switch rails
In order to achieve higher speeds on turnouts, it is necessary that all the limitations of the
design of a turnout be overcome as far as possible. In European countries, the design of turnouts
has been greatly improved and speeds of more than 100 km/ h are permitted on turnout curves.
The main features of the design of these turnouts are the following.
(a) Long curved switches are provided to avoid the abrupt change in the direction of the
vehicle at the entry to the switch.
(b) Switches and crossings are curved to the same radius as the lead curve or, alternatively, a
transition curve is provided between the toe of the switch and the nose of the crossing. This
provides a smooth passage to the trains on the turnout curve.
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(c) Higher cant deficiency is permitted so that the disadvantage of not providing
superelevation on the turnout curve is duly compensated.

In keeping with the trend in the railways of the world to permit higher speeds on turnouts,

Indian Railways is considering standardization of high-speed turnouts for the following
conditions of the track.

(a) For goods yards for a maximum permissible speed of 25 km/h and for passenger yards for
maximum permissible speed of 50 km/h.
(b) In peripheries of big yards for bypass lines for a maximum permissible speed of 75 km/h.

(c) At junction joints of single-line and double-line sections for a maximum

permissible speed of 100 km/h.

A design of 1 in 12 turnouts for passenger yards with thick web tongue rails and CMS
crossings (RDSO Drg. no. T-2733) has already been finalized for enabling a maximum
permissible speed of 50 km/h. Similarly, a new design of 1 in 24 turn outs for BG routes with
curved switches and thick web tongue rails with a speed potential of 160 km/h is being finalized
by Indian Railways.

Inspection and Maintenance of Railway Points and Crossings

Points and crossings should be inspected in detail, as the quality of a train ride greatly depends
on their maintenance. The following important points should be checked.

Inspection and [Vlaintenance of Points and Crossings
Points and crossings should be inspected in detail, as the quality of a train ride greatly depends
on their maintenance. The following important points should be checked.

Condition of tongue rails and stock rails There should be no wear on the top as well as the
gauge face side of the tongue rail. Badly worn out rails should be replaced. It should be ensured
that the turnout side stock rail is provided with the requisite bend ahead of the toe of the switch;
otherwise the alignment at this spot is bound to be kinky.

Condition of fittings of tongue and stock rails The fittings should be tight and the spherical
washers must be placed at their correct locations. The slide chairs should be cleaned and greased
with graphite for smooth operation of the points. The fish plates should be provided with the
correct amount of bend at the loose heel joint. A gauge tie plate should be added if provisions for
the same have not been made. :
Gauge and cross level at switch assembly The gauge and cross levels should be checked for
correctness at the following locations: (i) the stock joint, (ii) 150 mm (6") behind the toe of the
switch, (iii) the mid-switch for the straight track and for the turnout side, and (iv) the heel of the
switch for the straight track and for the turnout side.

Clearance between stock and tongue rails at the heel of the switch The correct divergence to
be provided at heel of the switch should be as follows:
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Lint6orlinl2 fin8.5
BG—133 mm (5.25") 120 mm (4.25%)
MG—1E7 mm (4.63%) 120 mm (4.75%)

Throw of the switch The throw of the switch should be as follows

Recommerided Min it
BG 115 mm (4.5™) 95 mm (3.25")
MG OO mm {4") 89 mm (3.3%)

Condition of crossing and tongue rail The condition of the crossings and of the fittings should
be checked. The maximum vertical wear permitted on a point or wing rail is 10 mm and these
should be reconditioned when the wear is 6 mm. The burn burrs should also be removed and the
fittings should be tightened. The maximum vertical wear permitted on a tongue rail is 6 mm,
whereas the permitted lateral wear is 8 mm for 90 R and 52-kg rails and 5 mm for 60 R and 75 R
rails. The tongue rail should be replaced or reconditioned before this value is reached. The
Railway Board has recently decided that the maximum vertical wear on wing rails and the nose
of the crossings should be limited to 4 mm on the Rajdhani and Shatabdi routes and 6 mm on all
other routes. The wear limits for CMS crossings are, however, 5.5 mm for Rajdhani and Shatabdi
routes and 7.5 mm for all other routes.

Gauge and cross level of crossing assembly The gauge and cross level should be checked at the
following locations and should always be correct: (i) 1 m ahead of the nose on straight tracks and
on turnouts, (i) 150 mm (6") behind the ANC on straight tracks and on turnouts, and (iii) 1 m

behind the ANC on straight tracks and on turnouts.

Check rails The condition of check rails should be ascertained. Check rail clearances should be
as follows:

Maximum Minimum
BG 48 mm 44 mm
MG 44 mm 41 mm

Lead curvature The curvature should be checked either by the offset method or by the versine
method. The curvature should be correct and uniform.

Cross levels on straight tracks and turnouts The cross levels on straight tracks and turnouts
should be checked to see that they are correct at all places.

Sleepers The condition of the sleepers and their fittings should be checked and unserviceable
sleepers should be replaced. The squaring and spacing of sleepers should be proper and they
should be well packed.

Ballast and drainage Enough quantity of ballast should be available so as to provide an
adequate cushion. The drainage should be proper.
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Any other defects If there are any other defects in the layout, these should be checked and
corrected.

turnout: turnout of similar flexure is one that continues to run in the same direction as the main
line curve even after branching off from it.

Track junctions are formed by the combination of points and crossings. Their main objective is
to transfer rail vehicles from one track to another or to enable them to cross from one track to
another. Depending upon the requirements of traffic, there can be several types of track junctions

with simple track layouts. The most commonly used layouts are discussed in the following
sections.

Turnout of Similar Flexure

A turnout of similar flexure (Fig. 15.1) is one that continues to run in the same direction as the
main line curve even after branching off from it. The degree of the turnout curve is higher than
that of the main line curve. The degree and radius of the turnout curve are given by the formulae

Fig. 16.1 Turnout of similar flaxure

Dy=D + D, (15.1)
=B R .
R R TR {15.2)

where Ds is the degree of the outer rail of the turnout curve from the straight track, Dy, is the
degree of the rail of the main track on which the crossing lies, i.e., the inner rail in Fig.
15.1, Dy is the degree of the rail of the turnout curve on which the crossing lies, i.e., the outer
rail, R; is the radius of the outer rail of the turnout curve from the straight track, and R, is the
radius of the rail of the turnout curve on which the crossing lies, i.e., the outer rail.

Turnout of Contrary Flexure

A turnout of contrary flexure (Fig. 15.2) is one that takes off towards the direction opposite to

that of the main line curve. In this case, the degree and radius of the turnout curve are given by
the following formulae: '
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D=D-D, (153}

R 15

Fig. 152 Tuenout of condrary flexure

Here Dy, is the degree of the rail of the main track on which the crossing lies, i.e., the outer
rail

Railway Track Junctions: Symmetrical Split

Fating direction -

Fig. 16.3 Symmetrical split

When a straight track splits up in two different directions with equal radii, the layout is known as
a symmetrical split.

Symmetrical Split

When a straight track splits up in two different directions with equal radii, the layout is known as
a symmetrical split (Fig. 15.3). In other words, a symmetrical split is a contrary flexure in which
the radii of the two curves are the same. The salient features of a symmetrical split are the
following.

(a) The layout consists of a pair of points, one acute angle crossing, four curved lead rails, and
two check rails.

(b) The layout is symmetrical about the centre line. This means that the radii of the main track
as well as of the branching track are equal.

(c) The layout provides facilities for diverting vehicles both towards the left and the right.
(d) It is suitable for locations with space constraints, as it occupies comparatively much less
space than a turnout from the straight track.
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Railway Track Junctions: Three throw Switch

Hael biocks

Facing direction
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Fig. 15.4 Three-throw swilch (comtrary flexure)
In a three-throw arrangement, two turnouts take off from the same point of a main line track.
Three-throw Switch

In a three-throw arrangement, two turnouts take off from the same point of a main line track. A

three-throw switch can have contrary flexure or similar flexure, as shown in Figs 15.4 and 15.5,
respectively. Three-throw switches are used in congested goods yards and at entry points to
locomotive yards, where there is a great limitation of space.

Hee! blocks

Facing direction

— o ———— e ——

Fig. 16.4 Three-thvow switch (contrary flexurs)

A three-throw switch has two switches and each switch has two tongue rails placed side by side.
There is a combined heel block for both the tongue rails of the switch. The switches can be
operated in such a way that movement is possible in three different directions, i.e., straight, to the
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right, and to the left. Three-throw switches are obsolete now as they may prove to be hazardous,
particularly at higher speeds, because the use of double switches may lead to derailments.

Heal blocks
N
i :
i

Facing direction ——

L]
3
i
i

Fig. 15.8 Threethrow switch {similar flexure)

Railway Track Junctions: Double Turnout

Fig. 15.6 Double turnout with similar flexure
A double turnout or tandem is an improvement over a three-throw switch. In a double turnout,
turnouts are staggered and take off from the main line at two different places.
Double Turnout
A double turnout or fandem is an improvement over a three-throw switch. In a double turnout,
turnouts are staggered and take off from the main line at two different places. This eliminates the
defects of a three-throw switch, as the heels of the two switches are kept at a certain distance
from each other. The distance between the two sets of switches should be adequate to allow
room for the usual throw of the point.
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Fig. 156.8 Double turmout with similar flexure

Double turnouts can be of similar flexure, when the two turnouts take off on the same side of
track (Fig. 15.6) or of contrary flexure, when the two turnouts take off in two different directions
(Fig. 15.7). :

Double turnouts are mostly used in congested areas, particularly where traffic is heavy, so as to
economize on space.

Fig. 15.7 Double turnout with contrary fexure

Crossover Between Two Parallel Railway Tracks with an Intermediate Straight Length
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Fig. 15.8 Crossover between two parallel tracks
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The crossover between two parallel tracks with an intermediate straight length can be designed
by applying any one of two methods.

Crossover Between Two Parallel Tracks with an Intermediate Straight

Length

The crossover between two parallel tracks with an intermediate straight length can be designed
by applying any one of two methods.

Coles design

Coles design is a simple layout. In this case, two parallel tracks at a distance D from each other
are connected by a crossover with a small length of the straight portion of the track lying
between the two theoretical noses of the crossing. The straight portion of the track (ST) can be
calculated using the formula

Straight track {ST) = (D — G)N — Gyfl + A? (15.5)
where G is the gauge of the track and N is the number of the crossing. The overall length (OL) of
the crossover from the tangent point of one track to the tangent point of the other track is found
by adding the lengths of the curve leads of the two turnouts and the length of the straight portion
in between the two TNC (Fig. 15.8).
Overall length = OL of one turnout + ST + OL of other turnout

=2GN + (D —GIN — GJl + N2 4 2GN
={D -GN 4+ G{4N — N ) (15.6
Since the value of N is very large as compared to 1, the value ,.[ 1+ N7 canhe

taken approximately as N. Simplifying Eqn {15.6),
Total length (TLY={D + 2G} ¥

=GN+ 8T+ 26N
=4GN + 8T (157
| TE
I
g G| f
A b
[i] i
f
O C B [
' !
E F ’ !
T
{ 1 |
- ; ;\\ ¢ -
b Y .[
. 26N 1 8T | 26N ; -

L i i
Fig. 15.8 Crossaver between two parallel tracks
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Example 15.1 A 1 in 8.5 crossover exists between two BG parallel tracks with their centres 5 m
apart. Find the length of the straight track and the overall length of the crossover. Use Coles
method. Given D=5m, N=28.5, G=1.676 m.

Solution

() ST=(D-G)N - G,/z + N

={5-1676)8.5 - 1.676,/1 + N?

=139 m
(i) OL=ST+4GN
=1391+4 x 1676 x8.5=70.89 m

Example 15.2 A crossover is laid between two BG straight tracks placed at a distance of 5 m c/c.
Calculate the (i) overall length, (ii) radius of the curved lead, (iii) lead distance. Heel divergence
of 1 in 12 crossing = 133 mm.
Solution The crossing number is equal to 12 and the intermediate portion is
straight.
(i) ST=(D -GN - c;,jr + N
where D=5m, G=1676m, and N=12,
ST=(5-1676) 12— 1.676 I + 144
=3988-2018=196%9m

{11} OL=8T+4GN
=1069+4 x 1676 x 12

= 0. 13 m
(it)) Radius of the turnour caeve {(R):
R=15G+2GN
=15=1676+2x1.676x12x= 12
=485 m

(iv) Lead of crossing (L) = curve lead — switch lead
=2GN —\2Rd ~ d*

=2 x1.676 x 12 — {2 x 485 x 0.133 — (0.133)
=402-114=288m

IRS design

In IRS design, the distance from the TNC measured along the straight track is given by the
formula

ST=(D-G-Gseca)cota

On simplification

ST=Dcota - Gcotal2

where ST is the distance from TNC to TNC along the straight track, D is the distance from centre
to centre of two tracks, G is the gauge, and a is the angle of crossing.

Similarly, the distance from TNC to TNC along the crossover is given by the
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formula (Fig. 15.8)
CF=(D- G- Gseca) coseca + G tana
where CF is the distance from TNC to TNC along the crossover, D is the distance from centre to
centre of two tracks, G is the gauge, and a is the angle of crossing.
Example 15.3 A 1 in 12 crossover of IRS type is laid between two BG parallel tracks with their
centres 5 m apart. Calculate ST and the distance from TNC to TNC along the crossover.
Solution
G=1676m N=12 D=50m, o =4%45 49"
{i) 8T =D cotax — G cota/2
=5x12-1676=2404
=187m

(i} CF=(D -G —{7seca}cosecy + G lana
={5.0-1.676-1.682) x 12.04 + 1 676 x (1/12)
=101 m

Railway Track Junctions: Diamond Crossing

o

T T 1
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Fig. 16.9 Diamand crossing

A diamond crossing is provided when two tracks of either the same gauge or of different gauges
cross each other. It consists of two acute crossings (A and C) and two obtuse crossings (B and
D).
Diamond Crossing
A diamond crossing is provided when two tracks of either the same gauge or of different gauges
cross each other. It consists of two acute crossings (A and C) and two obtuse crossings (B and
D). A typical diamond crossing consisting of two tracks of the same gauge crossing each other, is
shown in the Fig. 15.9.
In the layout, ABCD is a rhombus with four equal sides. The length of the various constituents

may be calculated as follows.

EB =DF = AE cota =GN

AB =BC = G coseca

Diagonal AC = G coseca/2

Diagonal BD = G seca/2
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Fig. 16.2 Diamond crossing

It can be seen from the layout that the length of the gap at points B and D increases as the
angle of crossing decreases. Longer gaps increase the chances of the wheels, particularly of a
small diameter, being deflected to the wrong side of the nose. On Indian Railways, the flattest
diamond crossing permitted for BG and MG routes is 1 in 8.5.

Along with diamond crossings, single or double slips may also be provided to allow the vehicles
to pass from one track to another.

1 Single Slip and Double Slip

In a diamond crossing, the tracks cross each other, but the trains from either track cannot change
track. Slips are provided to allow vehicles to change track.

—Thesliparrangement can be either single slip or double slip. In single slips, there are two sefs of
joints, the vehicle from only one direction can change tracks. In the single slip shown in Fig.
15.10, the train on track A can change to track D, whereas the train on track C remains on the
same track, continuing onto track D.

A 8 Ciamond

c - crossing

P sl s P Single slp
AyDyard A; By

Fig. 1510 Single sfip

In the case of double slips, there are four sets of points, and trains from both directions can

change tracks. In the double slip shown in Fig. 15.11, the trains on both tracks A and C can move
onto either track B or D.
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Fig. t6.11 Double slip

2 Improvements in the Design of Diamond Crossings

In order to smoothen the ride over a diamond crossing, the following improvements are generally
made. -

(a) Provision of 25 mm higher check rails

(b) Reduction in the check rail clearance by 3 mm in the case of obtuse crossings
Example 15.4 Two BG tracks cross each other at an angle of 1 in 10. Calculate the important
dimensions of the diamond crossing.
Solution  The data given are as follows (Fig. 15.9):

(i) Number of the crossing (N) = 10 Gauge (G) = 1.676
m
(i) N=cotaorl0=cota

Therefore, a =5 0 42*38
(iii)) EB = DF = AE cota = GN
=1.676 * 10=16.76 m
(iv) AB =BC =G coseca
=1.676 * 10.05=16.85m
(v) AC = G coseca/2
= 1.676 * 20.10=33.70 m

(vi) BD = G sec a/2
=170 m

Railway Track Junctions: Scissors Crossover
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Fig. 1612 Scissors crossover

A scissors crossover is meant for transferring a vehicle from one track to another track and vice
versa.

Scissors Crossover :
A scissors crossover (Fig. 15.12) is meant for transferring a vehicle from one track to another
track and vice versa. It is provided where lack of space does not permit the provision of two
separate crossovers. It consists of four pairs of switches, six acute crossings, two obtuse
crossings, check rails, etc.

The scissors crossovers commonly used are of three types depending on the distance between

the two parallel tracks they join. A brief description of these crossovers follows.

(a) In the first type, the acute crossing of the diamond falls within the lead of the main line
turnout. In this case, the lead of the main line turnout is considerably reduced and hence
this is not a satisfactory arrangement.

(b) In the second type, the acute crossing of the diamond falls opposite the crossing of the main

line turnout. Here, both the crossings lie opposite each other, resulting in a simultaneous -

drop of the wheel and this results in jolting. This is also not a desirable type of layout.

(c) In the third type of scissors crossover, the acute crossing falls outside the lead of the main
crossing. Thus, the acute crossing of the diamond is far away from the crossing of the main
line track. This is the most satisfactory arrangement out of these three layouts.

Gauntletted Railway TrackThis is a temporary diversion provided on a double-line track to allow

one of the tracks to shift and pass through the other track. Both the tracks run together on the
same sleepers.

Gauntletted Track

This is a temporary diversion provided on a double-line track to allow one of the tracks to
shift and pass through the other track. Both the tracks run together on the same sleepers. It
proves to be a useful connection when one side of a bridge on a double-line section is
required to be blocked for major repairs or rebuilding. The speciality of this layout is that
there are two crossings at the ends and no switches [Fig. 15.13 (a)].

www.Jntufastupdates.com 33



Track uredey repar

Fig. 15.13 {a) Gauntletted frack

N b

,,/f"’j}f"

7

Fig. 16.43 (b} Gauntletted track for mixed gauge
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Fig. 15.13 {a) Gauntietted frack
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Gauntletted tracks are also used on sections where trains have to operate on mixed gauges,
say, both BG and MG, for a short stretch. In such cases both the tracks are laid on the same
set of wooden sleepers [Fig. 15.13(b)].

s
e e | o BG T T~ B

Fig. 16.413 (b) Gauntletted track for mixed gauge

The salient features of the gauntletted track are as follows.

(a) Two tracks are laid on the same sleepers with two sets of crossings without any switches.

(b) Gauntletted tracks can be economically used for mixed gauge, i.c., say, for tracks with both
BG and MG.

(c) This layout is used when part of a double-line bridge is under repair. It is also used to
economize the cost of a double-line bridge

Railway Track Junctions: Gathering Line

A gathering line (also called a ladder track) is a track where a number of parallel tracks gatheror = =

merge. Alternatively, a number of parallel tracks also branch off from a gathering line.
Gathering Line

A gathering line (also called a ladder track) is a track where a number of parallel tracks gather
or merge. Alternatively, a number of parallel tracks also branch off from a gathering line. A

gathering line is defined by the turnout angles and the angle of inclination of the ladder track to
the parallel tracks (Fig. 15.14).

Gathering line at crossing angle

When the angle of inclination of the gathering line is the same as that of the turnout, it is said to
be laid at the angle of crossing. In this situation, there is some gap between the back leg of the
crossing of the turnout and the stock joint of the next turnout and a closure rail has to be used.
The angle of the ladder track being equal to the angle of crossing, the two tracks intersect at the

theoretical nose of crossing and no curve is introduced at the turnout crossing to connect the
parallel tracks.
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Fig. 16.15 Herringbone grid

Gathering line at limiting angle
In this case the angle of the gathering line is greater than the crossing angle and a curve follows
the back leg of the crossing. The back leg of the crossing is followed by the stock joint of the

next turnout and no space is wasted. The limiting angle of the gathering line is given by
following formula:

Sine of limiting angle = Space between two adjacent parallel tracks / Overall length of turnout

= D/x
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Gathering lines can also be laid at 2a or 3a, i.c., at twice or thrice the crossing angle. Such
gathering lines are generally found in marshalling yards and are known as balloon layouts. This
layout of a marshalling yard based on the Herringbone grid is used when the various sidings of
the marshalling yard are almost of equal length.

Railway Track Junctions: Triangle
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Fig. 15.16 Tdangle

A triangle is mostly provided in terminal yards for changing the direction of an engine.

Triangle

A triangle (Fig. 15.16) is mostly provided in terminal yards for changing the direction of an
engine. Turntables are also used for this purpose, but are costly, cumbersome, and present a lot
of problems in maintenance. Normally, a triangle is provided if enough land is available. A
triangle consists of one symmetrical split at R and two turnouts at P and Q along with lead rails,
check rails, etc.

To change the direction of an engine standing at P, it is first taken to R, then to Q, and then back
to P. By following these movements, the direction of the engine gets changed. The concept of
change of direction of the engine was more relevant in the case of steam locomotives and is not
applicable to electric and diesel locomotives, which can be operated conveniently from both

sides. With the phasing out of steam locomotive on Indian Railways, the triangle is mostly
redundant.

Railway Track Junctions: Double Junctions
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Fig. 15.17 Double juncton

A double junction is required when two or more main line tracks are running and other tracks are
branching off from these main line tracks in the same direction.

Double Junctions

A double junction (Fig. 15.17) is required when two or more main line tracks are running and
other tracks are branching off from these main line tracks in the same direction. The layout of a
double junction consists of ordinary turnouts with one or more diamond crossings depending
upon the number of parallel tracks. -

Double junctions may occur either on straight or curved main lines and the branch lines may also
be either single or double lines. These types of junctions are quite common in congested yards.
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