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1. 
a) The side slopes of embankments for a railway track is generally taken as:
(i) 1:1    (ii) 1.5:1   (iii) 2:1   (iv) 1:2
b) For a broad gauge route with M+7 sleeper density, number of sleepers per rail length is:
(i) 18 (ii) 19   (iii) 20 (iv) 21
c) The shape of transition curve used by Indian railway :
(i) Cubic parabola (ii) spiral   (iii) sine curve (iv) lemniscates of Bernoulli
d) Distance between inner faces of the flanges is kept
(i) Equal to the gauge distance (ii) slightly less than the gauge distance (iii) slightly more than the gauge distance (iv) none of these
e) The railway has ………….. degree of freedom for its movement.
(i) one (ii) two   (iii) three (iv) four
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4. Outer Signal: The outer is the first ‘stop’ signal at a station where it is provided i.e., this is the first stop signal which indicates the entry of the train from block to the station yard. It should be placed at an adequate distance from the point upto which the line can be constructed after permission to approach has already been given. This adequate distance on the basis of maximum allowable speed in India comes equal to 0.54 km for B.G. and 0.40 km for M.G.
Home Signal: Due to its location at the door of station, it is termed as home signal. The home-signal has bracketed arms to indicate which line is to be used. It is one of the important functions of interlocking to ensure that the route is properly set before the signal arm is taken to “OFF” position. So the function of Home signal is to protect the sidings already occupied. This signal is, therefore, located not more than 180 meters from the start of points or switches and unless there are other means of holding the route. Lock retaining bars are provided to hold the route when the distance is more than 180 meters.
Starter Signal: Starter signal marks the limit upto which trains stopping at a station come to stand or halt. Home signals carry as many arms as the number of diverging lines whereas separate starting signal is provided for each line. The starter is the last stop signal at a station. No train can leave the station unless the starter signal shows the ‘Proceed’ position.
Advance starter: Besides the starter signal for each of the station lines from which trains start, an advance starter may also be provided beyond the trailing points or switches. In general, advance starter is an indication for the train having left the station and is no more the responsibility of the station master.
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Figure: Signals in station yard

5. (a) Coning of wheels: The distance between the inside edges of the flanges is generally kept less than the gauge of the track. So, there is a gap between wheel flanges and running edges of the rails, nearly equal to 1cm on each side. Normally, the tread of wheel is absolutely dead centre of the head of the rail, as the wheel is coned to keep it in this central position automatically. These wheels are coned at a slope of 1 in 20.
[image: Image result for coning of wheels]
Figure: Coning of Wheels
(b) Grade compensation on curves: The ruling gradient is the maximum gradient on a particular section, but if a curve lies on ruling gradient, the resistance due to gradient is increased by that due to curvature and this further increases the resistance beyond ruling gradient.  In order to avoid resistances beyond allowable limits, the gradients are reduced on curves and this reduction in gradient is known as grade compensation.
In India, compensation for curvature is given at 0.04% per degree of curvature for B.G., 0.03% for M.G. and 0.02% for N.G.
(c) Minimum Depth of Ballast: Although the lines of equal pressure in ballast through wheel loads are in the shape of a ‘bulb’ yet for simplicity purpose, the load dispersion can be assumed at 45° to the vertical. For uniform distribution of load on the formation, the depth of ballast should be such that the dispersion lines do not overlap each other. From simple geometry, the depth of ballast can be calculated as:
Sleeper Spacing (s) = width of sleeper (w) + 2* depth of ballast (Db)
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Fig. 11.1. Minimum Depth of Ballast

Sleeper Spacing (S) = width of sleeper (w) + 2 x depth of ballas| [
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es in the stay cables induce horizontal céﬁﬁpression in the deck. The above description
:recsents the basic concepts of the different bridge forms in a simplified manner.

2 Components of a Bridge
" The main parts of a bridge structure are:

(a) Decking, consisting of deck slab, girders, trusses, etc.;

(b) Bearings for the decking;

(c) Abutments and piers;

(d) Foundations for the abutments and the piers;

(e) River training works, like revetment for slopes for embankment at abutments, and
aprons at river bed level;

(f) Approaches to the bridge to connect the bridge proper to the roads on either side;
and

(9) Handrails, parapets and guard stones.

Some of the components of a typical bridge are shown in Fig. 1.1. The components
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Bridges may be classified in many ways, as below:

(a) According to function as aqueduct (canal over a river), viaduct (
over a valley), pedestrian, highway, railway, road-cum-rail or g pip
(b) According to the material of construction of superstructure as ti

iron, steel, reinforced concrete, prestressed concrete, Compos;

road or railwa
eline bridge,
mber, masonry,

te or aluminium

(c) According to the form or type of superstructure as slab, beam, truss
stayed or suspension bridge.

bridge.

» arch, cable
(d) According to the inter-span relations as simple, continuous or cantilever bridge.

(e) According to the position of the bridge floor relative to the superstructure as deck,
through, half-through or suspended bridge.

(f) According to the method of connections of the different parts of the superstructure,
particularly for steel construction, as pin-connected, riveted or welded bridge.

(9) According to the road level relative to the highest flood level of the river below,
particularly for a highway bridge, as high-level or submersible bridge.

(h) According to the method of clearance for navigation as high-level, movable- bascule,
movable-swing, movable-lift or transporter bridge. ‘ |

(i) According to the length of bridge (total length between the inner faces of dirtwalls)
as culvert (less than 6 m), minor bridge (6 to 60 m), major br{dge (above 60 m) or
a long span bridge when the main span of the major br.idge is above 120 m.

(i) According to degree of redundancy as determinate or indeterminate bridge.

(k) According to the anticipated type of service and duration of use as permanent,
temporary, military (pontoon, Bailey) bridge.
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Fig. 20.8. Position of Signals in Station-yard.
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Fig. 3.7 Coning of Wheels on Level-track





