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Split {Sub | Total
Qst. Scoring indicator up | Tot
No. score| al
I(1) |PART A 0.5x4 2 2
Map study, Reconnaidsance survey, Preliminary survey. Final location &| =2
detailed survey.
[(2) |Arboriculture is the sciencé-er)culture of tree plantation. It is the art of| 2 2 2
planting trees along the road sid€s.
1 (3) [Railways currently has three differést grluges: 2 2 2
* Broad gauge - 1676 mm
* Metre gauge - 1000 mm
¢ Narrow gauge - 762 mm
I¢4) {rossings: 2 5 -
Diamond Crossing
[(5) |Culverts are constructed to carry roadway or railway track over small| 2 2 2
streams or canals. Bridges are formed to provide passage to people and
vehicles over large water bodies,
oy 5 1L




M(1)[PARTB

* The three “E’s” of traffic management are (1) education, (2) PO

engineering, and (3) enforcement. Most accidents are preventable

through the modification of human behaviors. In addition, better i
highway engineering would result in improved road design and iy
each

intersection traffic control, while better auto engineering would create
safer cars. All of the above-mentioned strategies  require
synchronization, co-operation and shared responsibility among

peoplé

11 (2) | Water damages 41 read surface and decreases the bearing power of the sub| 6

S

grade. Proper road dfainage is essential to maintain the strength and stability
of a road. Effective draidage is the most important factor in reducing the

maintenance cost of roads.
Necessity for road drainage

* To prevent the softening of the road surface and formation of ruts. -

* To prevent the sub grade from looSenifig its bearing capacity.
* To prevent erosion of surface and side siops of formation.

® . To prevent slipping of side slopes of formatisn.

11(3)| The component parts of road structureare (. . - [1.5x4]

(1) Sub Grade

It is the top of the ground or formation on which the road rests. It should

have sufficient strength, good drainage, ease of compaction and strength.
(2) Sub Base Course

Itis a layer of cheap material placed between the base course and sub grade.
It is formed of locally available cheap materials like sand, gravel, rubble or

ashes.

(3)Base course

.
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11 (6)|

I1 (4) The functions of sleepers are given below.

11 (5) | The main object of interlocking of si?n:;‘. is to eliminate human error in the

road. It should be strong enough to bear the loads of the traffic.

(4) Wearing Course

This is the top most layer of a road which is in direct contact with traffic. It

should be capable of withstanding wearing effects of the traffic.

1t is Tlle_lza?ef_tnefov_v wearin gicrblfrgl It is éﬁ_it;lb(;tzﬁt girﬁatﬁaﬁ)zi_r[ of the] | _r h

* To support the rails firmly and evenly.

* To mdmsain the gauge correctly.

® To transférthe load from the rails to ballast and distribute it over a
large area of hajiast.

* To maintain the alighment of tracks.

* To insulate the track yhere traffic circuiting exists.

*  To provide the general gtal¥l ity of permanent way throughout.

operation of signals and points.

It should not be possible to lower tw¢ siznals at the same time that

can lead to collision of trains.

* It should not be possible to lower a signal foi a line unless the points

relating to the line are set and locked.

* When the signal for a line is lowered, it should not be possible to

unlock or reverse the points relating to that line.

e It should not be possible to lower the warner and outer signals unless

the corresponding home signal is lowered.

Wing walls are provided at both ends of the abutments to reain earth filling|

of the approaches.
The wing walls are of different types.
(1) Straight wing wall

They are used for small bridges on drains with low banks and for railway

Ix6 16 |6
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(2) Splayed Wing walls

They are used for bridges across a river, They provide smooth entry and exit
to the water. The splay is usually 45 degree.

(3)Return Wing wall

They are used where the banks are high and hard or firm. Their top width.is

1.5 m and face is vertical and back battered 1 in 4.
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ABUTVENT WITH

STRAIGHT WHiGs RETURN GOING WALLS

Mo s - .
I (7) | Following are the usual cross scetions adopted for tunnels,

(1) D section -

® A section with arched roof aifl straight sides

* Also called segmental roof sectioff & tised in rock area.

* Suitable for sub ways or navigation{unsle

(2) Circular section

* [Itis strong in offering resistance to external pressure caused by

 water.

* Itcan withstand heavy internal or external radial pressures:

* Best theoretical section for resisting internal or external forces and it
provides greatest cross sectional area for the least perimeter.,
(3) Rectangular section
® Used in areas of hard rocks.
* Itisin the form of an RCC box & construction is difficult.

* generally adopted for pedestrian traffic.

(4) Egg shaped section

bridges in cities weep holes are provided. T Hin




(RN D™ ~ Used for c;n_'y_iﬁé se;wége because it_giQeé_seif cieansing velodity_ kT N e
even in dry weather flow

* Effective in resisting internal and external pressures.

(5) Horse Shoe form

® Itis in the form of a semi circular roof with arched sides and curved
invert.
® Most suitable for soft rocks

* commonly used for highway and railway tunnels in all countries.

Name the shapes - |

Explanation /521

m junitr 7 |7

(a) |Sight distance available fronia gaint is the actual distance along the road

~

surface, over which a driver front-a specified height above the carriage way
has visibility of stationary or moving suaidcts. The first three sight distance

situations are considered for design:

(1) Stopping sight distance (SSD) or the absolute rhirimum sight distance -

Stopping sight distance (SSD) is the minimum sight“distance available on a
highway at any spot having sufficient length to enable the Ariver to stop a
vehicle traveling at design speed, safely without collision with any other

obstruction,

(2) Overtaking sight distance (OSD) for safe overtaking operation
The overtaking sight distance is the minimum distance open to the vision of
the driver of a vehicle intending to overtake the slow vehicle ahead safely

against the traffic in the opposite direction.

(3)Intermediate sight distance (ISD)

It is defined as twice SSD




(4) Head light sight distance is the distance visible to a driver during night

driving under the illumination of head lights.

with a slowly moving or Stationary object appearing

suddenly in his Gu/n affic lane.

Roétaries or Round abouts. Theg,
“re roads of equal importancej
and to avpig Crossing at (igit angles. In this type aj
Converging vehicles are Cempelled to move roung
an island in one direction.

The traffic Islands may be
(1) Circular (2) Elliptical £3) Rhombus
(4) Turbine (5) Tangent shape

Circular Island - This is the best type of Island /T; is suitabIE_
where two roads of equal i



~/

'
Twurbine T,
to slow dew

il T&gd\_]

: more than two Togg
Tangen; Island : In this type
Cnter g Fotary and leave it tangent /)

&
Fig. 3.1p Tangent Island .
\__...,




i
~xoad signs are th traffic aids which prevent accidents

Types of Traffic Signs
The traffic signs are of the following types :
(i) Warning signs or cautionary signs
(ii) Mandatory Signs
(iii) Prohibitory Signs *
(iv) Informatory Signs
(v) Temporary Signs

@ Warning Signs - These si

(ii) Mandard Signs - These signs indicate to the traffic
to comply®ith certain regulations of traffic.

Ex : halt, stop/Szo slow, keep left etc.

(iii) Prohibitory Signs' - These sij gns indicate to the traffic,
that the use of ‘berhs is prohibited or Parking at a
certain place is prubibited etc.

Ex : No entry, speed iy 4it{'no-U-Turn, no parking etc.

Gv) Informatory Signs : (Tlese signs convey certain
information.

Ex : Route identification, direftional signs etc.

o) Temporary Signs : These avé the signs which are
used at the time of repairs etc.

Ex : Diversion works, Repair works

Clover leaf interchange : These are bs SUperiy,
type of interchanges. In this type of grade.siparato,
Right hand movements are eliminated. This Wwillavejg
major source of accidents. To cope up with the
fnodern traffic the radii of loop ramps are to be
Increased the clover leaf covers a large area.




V@ [UNIT2Z ~ [4x2[8 8
Gradient is the rate of rise or fall of a road level along its length, expressed| =8
as a ratio of difference in level to the total horizontal length in which it

occurs. It is expressed as ratio or percentage,

The different kinds of highway gradients are

(1) Ruling gradient
* [Itis the desirable upper limit of a gradient.
® Also called design gradient

* The designer should aim to provide a gradient within the ruling

gradierit;

IRC recom@€idations - Plains (1 in 30), Hills (1in20)

(2) Limiting Gradient

* In hill roads or in difficuit terrain to reduce the earth work, limiting

gradient are to be adopted

* Limiting gradient is the limit &f steepest gradient.

* IRC recommendations - Plains (I 20) , Hills (1 in 15)

(3) Exceptional Gradients

® These are gradients steeper than the limiting szadients which are
provided in exceptional cases such as approaches {0 causeways, near
hair pin bends, very difficult terrains to avoid deep cuttjmg,

* These are used only in very difficult situations where they cannot be

avoided.

* IRC recommendations - Plains (1in 15), Hills (1 in 12)

(4) Minimum Gradient

* If the road has got sufficient camber to drain away the water laterally

the pavement in embankment need not have gradient,

* But in cut section or in urban roads where kerbs are provided, the




® If the drains are lined it may be taken as 0.5

taken as 1%.

road should have minimum gradient o draj

Construction Procedure :

(i)

(ii)

(tii)

iv)

to required grade and camber. Any ruts or soft pItC.‘__
should be repaired and corrected.

Ldreral confinement of aggregates : T_o confine the
aggrcgates shoulders should be formed in advance |
a thicksiess equal to the thickness of W.B.M. courst
Good eaftit or Moorum may be used in the construct
of shoulders. JThey are prepared and rolled so as {
retain the réad structure between them,

Spreading coarsé Aggregate : The coarse aggrega
which are stored a{oojz the road or which are brou
in vehicles are then Sgfrekd uniformly and evenly upon
the nrenared base 1peauired quantities.

€gIn at ed oki .
passes. There g &¢s making longitudinal

roller between

- S¢s.) The rolling -
Soud progress from edges 1o crown.\Witure road is

given Superelevation rolling should

edge and Progress towards - . Theyrolled
surface should

and corrected.

n the water longitudinally, |

% and if not lined it is
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(vi)

EWifh

(vifij

a

oy

(ix)

- 7 g <
w | Cross-section of Roaf

Application af Screenings : Afier the coarse
aggregate is partially compacted, screenings are
applied in thin layers broomed so as to make
them fill the voids and dry rolling is continued. The
screenings should be spread uniformly. Three or more
applications of screenings should be made.
Sprinkling of water and rolling : A_.fter applica:io_ns
of the screenings the road surface is sprinkled with
plenty of water and it is then swept and rolled. ‘The
hand brooms may be used to sweep th::: wet sc-men;x;;gs
in to the voids. The additional screenings are apph.ed
and rolled if necessary till the coarse aggregates are
well bonded and firmly set.

HFfolicarion of binding materials - A thin layer of
“p8ive material is applied plenty of water is sprinkleq
brogfed and rolled. Two or more applications shoylg
be mali€ Wer slurry formed is swept with the help of
hand brbefm) or mechanical brooms to fill up the voids,

Setring and SN ile - The surface is allowed to set
over night. If depze)ssi

ons are found on the next day
they are filled up Wit screenings or binding materia]
if necessary and aftes Yghtly s
they are rolled. If bituMien surface js to be done it
should be allowed to set and.dry completely.

Opening to traffic - Any domndations necessary should
be made before opening the {oad 4o traffic,

LAND OR ROW
F.w.
CW.

FIG. 3.1 CROSS-SECTION OF ROAD IN EMBANKMENT

prinkling with water
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Figure -5 Marks
Marking - 4 Marks

VI Difference between Flexible Pavements and Rigid Pavements:
(b) [ ’ 'l't* ;;;héﬂﬁrﬁé&éﬁéﬁ‘; 'h h (WL LS ’. __Rigid Pavement PRI
s qgﬁma;'mgfirg:{sm‘fmé; S | Itconsists of one layer Portland cement concrete slab
L. | pavement e S i Lo i sl L :
| Itreflects the deformations of subgradeand | Itisableto bridge over localized failures and area of

6.

|

f
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VII
(@)

(I)Passenger Yard

* IT consists of a passenger platform station building, booking office,
waiting rooms, refreshment rooms and facilities fil¢ drinking water,
fan etc.

(2)Marshalling Yard

* Inamarshalling yard wagons are received from different centres
sorted out and formed into trains for each route and dispatched while
forming the train wagons are marshaled or arranged in the order of
the stations on that route.

L ]

i

A system of tracks laid. within the station complex for the purpose of
receiving sorting and dispatcliing of goods wagons and passenger coaches is
known as a station yard. Accorling to the purpose of the yards. They are

divided into following categories.

- Subsequentlayers on the surface. | nadequatesupport, FEEI NIy
| Tts stability depends u pon the aggregate * Its structural strength is provided by the pavement
| interlock, particle friction and coliesion, .., slabitself by its beam action.

: Flexural strength of concrete is a major factor for

design.

Pavement design is greatly iuﬂt_xencéd-hy'fﬁ;
rade strength,

ctions by a way of load distribution 1y distributes load ver awide area of subgrade
i trough the component layers ,.H,i.izgcwegﬂgm:mwmgomms ofelasticity,

Temperatyre variations due to change in

|
: 5 | Temperatur: s induce heavy stresses in igid
atmospheriaconditions do not produce | cmperature changes induce b bl

R e e, |Pvemenn, ARLLRRRR RN
Flexible paver/en*s have self healing | Any excessive deformations oceurring due to heavier

| properties dié te hesvier wheel loads are - wheelloads are not recoverable, i, settlements are
‘ecoverable dul (o i extent, | permanent B e

It is provided to enable for safe mevemént of passengers to board or

alight from the trains.

Marshalling yard consists of reception siding, sorting siding &

dispatch siding,




(@)

(a) Square Joints - When a Joint in one rail is exactly opposite to the joint in
the parallel rail, the joints are known as square joints. They are common in

straight track.

) Square Joint

(b) Staggered Joints -When a joint in one rail is exactly opposite to the centre
of the parallé!#4il, the Joints are known as staggered joints. They are
common on curé<g. At present they are being favoured. The stagger may

even be short.

W‘———*"‘-‘*‘-—b‘-——

Staggered Joint

(2) Types according to position of sleepels

(a) Suspended Joints - A rail Joint placed at the Zenre of two consecutive

sleepers is known as suspended joints. It is commdn] y adopted.

Joirt

:;"I?:_‘I:‘_“::“};EZ:: ,

Sleepers \—f

Fig. 7.4 SUSPENDED JOINT

(b) Supported Joint - A rail Jjoint placed exactly above a sleeper is known as
a supported joint. It is found that in this type the rail ends get battered. It is

not in use now.



(3) Locomotive Yard
* These are the yards where locomotives are housed for servicing and
repairing.
¢ Ash pits, examination pits, turn table, fuel platform, water column etc

are provided in a loco yard.

(4) Goods Yard

* Itis provided to recejve goods trains for loading and unloading them,
* Itconsists of goods platform, goods shed, booking offices, weighing

machifes,” weigh bridges, sick sidin g to station for sick wagons etc.

VI Brocken stone or any Other suitable material placed below and around the
(b) sleeper is known as baliagf
Functions of ballast
* To provide a hard and leve; vedor the sleepers to rest on.
® To hold the sleepers in position,
® To transmit and distribute over a ldrge"aiea the load from sleepers to
the formation.
® To provide an €asy means of adjusting track Jevels.
* To provide elasticity to the track.
* To protect the surface of formation.
* To drain away the rain water and prevent its percolatior irto the
formation,
* To discourage the growth of vegetation over the formation.
* To prevent the disturbance to track levels due to heaving of
formation.
Definition - 1 mark
Functions - 6 marks
VI

(1) Types according to the position of joints




() Bridge Joint - The rail Joint supported by a bridge of metal which rests on

two sleepers is known as Bridge Joint. The idea is to prevent stress in the

i . Flg. 7.5 SUPPORTED JOINT

rail. It is not gchieved as the sleepers yield. At present bridge is not favoured.

Classification based on positig&pims -2 x 2 =4 marks

Classification based on position o "

Shoulder
L Slaepers

o
Fig. U8 4RIDGE JOINT

orS- 2 X 3 = 6 marks
aw

Left Hand Turnout- : adiiyilfi

- T e Dol RGN s e —&-{

angle o Aty Ange of
CEERR gy,
A

0

gcws&m‘gu KCHC

&F puwaen

" Thestetice nose
of crossmgl tag)




X

(a)

(1) Square Alignment

* This alignment is done at right angles to the axis of river.,

e [tis the best alignment,

(2) Skew Alignment

* This alignment is done at an angle other than right angle to the axis

of the river.

* Skew alignment should be avoided as far as possible. Because

(a¥Z@nstruction and maintenance are difficult.

(b) FIGW will be turbulent causing excessive scour and greater
pressure oui thespiers,

(3) Curved Alignment
® This should also be aGidbd as far as possible. Because

(a) Construction and maintdhiadce are difficult,

(b) It has to resist an additional-fHire namely centrifugal force.

Skew and curved alignments may sometiffies

five to be adopted in order to
avoid costly and diffj

culty approaches.

Breakwater

L

.

Turmnig basin
Sea

Sea

Wind direction I’ L-/-*——— Entrance
/ -';‘L Approach channe]

Typical layout of an artificial harbour

There are 3 kinds of alignment. NG












