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PART A
IRC(Indian Roads Congress) has classified the roads in the India in the ‘
following 5 categories: (a) National Highways (b) State Highways (c) |
Major District Roads (d) Other District Roads (e) Village Roads. i 2
; The area of land acquired for construction and development of highway is

' known as right of way. The width of this acquired land is known as land width. 2
Super elevation is necessary to counteract the effects of centrifugal force.
It is the amount by which the outer edge of a curve on a road is raised above

the inner edge to counteract the imbalance caused by outward thrust. W?— B
The Main Components of Permanent Way are as Follows:
a) Rails. b) Sleepers c) Fasteners. d) Ballast or Slab Track e) Subgrade. .72j L
Dock is an enclosed place where a ship enters for repair and
maintenance. -
PART B

Jayakar committee was appointed by Indian legislature for the development
of roads in India in 1927. M.R.Jayakar as chairman of the committee
and submitted its report by the year 1928.

'a) The road development in the country should be considered as a national

interest.

b) An extra tax should be levied on petrol from road users to develop a road
development fund called central road fund.

c) A semiofficial technical body should be formed to act as an advisory body
on various aspects of roads.

d) A research organization should be instituted to carry out
research and development work.

e) They gave stress on long term planning programme ( 20yeaar plan) 4’2-5 "

Sight distance is the length of the road ahead that is clearly visible to the
driver on the curves horizontal and vertical. It is measured along a line which
touches the curve at a point between the driver and the obstacle. In the
case of vertical curves the line of sight of the driver is taken to be at a height
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100mm above the road. ;
' Stopping distance is the distance required to stop the vehicle after the l |
‘driver sees 3 danger on the road.It depends upon 1) speed 2) reaction time | ax3 |

of the driver 3) breaking distance and 4) coefficient of friction. ks 6 |
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OF A ROAD PAVEMENT STRUCTURE |

requirements of this layer are: r
It provides characteristics such as friction, Smoothness, drainage, etc. Also it |
will prevent the entrance of excessijve quantities of surface water into the f 1
underlying base, sub-base and sub-grade. |t gives strength to the road

structure.lt act as 3 cushion between wheel and base.
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Parabolic Camber: |n parabolic Camber, the cross slope is in the shape o
'simple quadratic parabola.

Abridge is 4 passage of | A culvert is generally a tunnel-|;
transportation (for people or structure that allows water to pass
vehicles) over 3 large body of | ynder a roadway or railway
water or physica| obstruction
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The basic COmponents of 3
bridge are superstructure
substructure and deck

The components of a culvert are
Comparatively simpler and include
concrete boxes , pipes, a top deck
or slab and supporting parts,

Bridges are Constructed at 3
height more than 20 feet.

Culverts are built at Jess than 20
feet high over the obstruction,

A bridge spans from 6 meters
(minor bridges) to more than
120 meters

The length of culverts js t
not more than 6 meters.

ypically

A bridge contains no floor A culvert is an enveloping structure

that consists of two sides, a roof,
and a floor,

The construction of 3 strong
and deep foundation s very
important.

No deep foundation js required for
a culvert

Construction of  bridges
generally requires 3 |ot of time
and manpower.

Culverts are simpler in structure
and design, so jt can be constructed
with less time and labor.

Bridges Provide an easjer
route of transportation that
saves  time angd rduces
distance

Culverts prevent water logging,
flood, and érosion,and  allows
water to flow to Natural course.

Inecessary under the following circumstances. 1) When the surface route of |
{railway track or road for reaching the other side of a hill js much longer. 2) f
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IV .a 'Write short note on grade separators. Sketch trumpet type grade separatorsI'

IVb

2) They act as the only source of communication in regions of high altitude
and mountainous region.

3) They help in growth of trade and other economic activities by establishing|
contact between towns and villages.

4) They help in Promoting cultural and social ties among people and thus
strength the national unity.

|

l

5) They provide more employment Opportunity. |
6) They enhance land value and thus bring better revenue, JJ
!

7) They serve as feeders for airways waterways and railways.

Grade separation is 3 method of aligning a Junction of two or more surface ‘I
transport axes at different heights so that they will not disrupt the traffic ‘
flow on other transit routes when they cross each other. The composition

of such transport axes does not have to be uniform; it can consist of a ;
mixture of roads, footpaths, railways, canals, or airport runways. Bridges 4
(or overpasses or flyovers), tunnels (or underpasses), or a combination of

both can be built at 3 junction to achieve the needed grade separation.
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TRUMPET TYPE GRADE SEPERATOR
Road safety signs are primarily of three typesin INDIA
1. Mandatory Signs: These signs indicate to the traffic to comply with
certain regulations of traffic. Violation of these signs is an offence, as per |
law. Halt, Stop, Go, Slow, Keep left etc.
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ghat road, schools zone etc.

3. Informatory Signs: These signs guide the road users about destinations,
distance, alternative routes,directiona| signs, and Prominent locations like

fuel points, public toilets, nearby hospitals, etc.

4) Prohibitary Signs: these signs indicate to the traffic that the use of horns



QVia | Stepsin Bituminous Road Construction

Vib |

trimming the inner side vertically.

3.Spreading of Coarse Aggregate. | !
4.Compaction of coarse aggregate is done by wheeled power roller of 7 4'
Capacity 6 to 10 tons or alternately by an equivalent vibratory roller. The |
rolling is started from the edges proceeding towards the center
longitudinally over lapping not less than one third of roller tread. |
5.Dry screening is applied gradually over the surface to fill the interstices in
these.

|
6.The surface is sprinkled with water,swept and rolled. { 5= |

7.Binding material js applied at a uniform and slow rate at two and more
layers. 4

8.WBM Coarse is allowed to set overnight. f g | 15

"Preparation of the existing base course layer. The existing surface s
»brepared to the proper profile and by removing the pot holes or rust if any.

- Application of Tuck Coat. Using a mechanical sprayer or pouring can. | !
- bituminous binder s sprayed evenly at the specified rate. E f

*Preparation and placing of Premix. The premixed bituminous concrete is
layed to the required thickness.

I

l

*Rolling. The rolling is done with tandem roller of 6 to 8 tonnes weight. The 5
[

|

- rolling is started from the edges proceding towards the centre , j
longitudinally over lapping not less than one third of roller tread. |

* Finishing and opening to traffic: The surface is checked for ca mber and g |
- opened for traffic after 24 hours. | 8

' specified the desirable gradients for each terrain.
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Terrain Ruling Limitings Exceptional

_Plain/RoHing 3.3 5.0 6.7 |
Hilly 50 | 6D 7.0
Steep 6.0 7.0 8.0

(1) Ruling gradient-It is desiraple upper limit of gradient 1 in 20 to 30

(2) Limiting gradient-- |t Is the limit of steepest gradient 1 in 15to 20 ,

(3) Exceptional gradient It is the gradient steeper than Limiting gradient i
which are provided in the éxceptional case 1 in 12 to 15

(4) Minimum gradient - to drain surface water -1 in 100 to 200

UNIT III M=

QVIlb | Avard is 5 system of tracks laid oyt 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 [ 2
functions. Yards are normally classified into the following categories. |
Passenger yards. Goods yards. Marshalling vards.  Locomotive yards |



* Passenger yard:The main function of a coaching yard is to deg| with the

reception and dispatch of passenger trains. Depending upon the

| volume of traffic, this yard provides facilities such as watering and i
j fuelling of engines, washing of rakes, examination of coaches, charging

f of batteries, and trans-shipment of passengers. !

1 Goods yard:A goods yard provides facilities for the reception, stabling,

loading, unloading, and dispatch of goods wagons. Most goods yards ' {

goods being handled at that station.

* Locomotive yard: This is the yard which houses the locomotive.,
Facilities for watering, fuelling, examining locomotives, repairing, etc.,

* Marshalling Yard:The marshalling yard (Fig. 26.14) is a yard where
goods trains are recejved and sorted out, and new trains are formed
: and finally dispatched to various destinations. This yard receives loaded

to various destinations, The marshalling of trains js so done that the
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Vill a

Vill b

Explain what is inter-locking and its importance.The levers operating the
various signals and points are mechanically connected in order to avoid the
possibility of pulling wrong levers and to ensure safe movement of trains,
This is known as inter locking of signals. The main object of inter locking is
to eliminate human error in the operation of signals and points.

At each station there are number of points and signals. At the time of
Operating points their corresponding signals should be lowered. If points
are set for one track, and signal js lowered for other track it may cause
serious accidents. There for all the levers of points and signals should be

inter locked in such a way that if points are set for a track the man must be

able to pull the lever for lowering the signal only of the same track.
Generaly the lowering of signal of track becomes only possible when a]| the
points of that line are set. Hence inter locking of levers of points and

signals is necessary to avoid possibility of pulling wrong levers and to

prevent conflicting movements of trains.
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UNIT IV

-| Various types of bridge foundations and their suitability.

1) Spread or Open foundation : The foundation constructed in open

excavation by increasing the area at the base of the structure by
means of offsets or batter is called spread or open foundation.

Raft foundation: the foundation consisting of a thick RCC slab covering
the entire area beneath the bridge which supports all the piers and
abutments is known as Raft or mat foundation.

Pile foundation:An element of construted driven vertically in the
ground to increase the bearing capacity of the soil or to take up the
load of the structure is known as pile. The foundation constructed on
piles is known as pile foundation. Piles distribute the load of the
structure to the soil either by friction or by friction combined with
bearing at their tips or ends. This may be constructed of any suitable
material like wood, concrete, steel, RCC, sand etc and are named
accordingly.

Well foundation: The foundation constructed by sinking single large
well, a twin well or a multiple well under each abutment or pieris
known as well foundation.

Caisson foundation: the foundation constructed by sinking a caisson to
rest on firm base under warter and then filling the same with concrete
or stone masonry to act as the pier is known as the caisson

foundation.
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IX(b) | List the factors to be considered for the site selection of an airport.

1) Regional plan 2) Use of air port

3) Proximity to other air ports 4) Accessibility to the ground
5) Topography 6) Obstructions
7) Visibility 8) Wind direction
9) Noise nuisance 10) Soil Characteristics
| 11) Drainage 12) Future developments
13)Availability of utilities from town 14) Economic studies
15)Availability of materials of construction
16)Availability of infrastructure like road,railway,power water etc.
OR
Xa Explain the following terms
(a) Break water: A structure which act as protective barrier to enclose a
harbor from the effects of waves and to maintain calm and undisturbed
water These are artificially created with rubble or tetrapod , vertical

concrete walls and a combination of both.

((b) Wharf: It is a wall constructed along the shore for loading and unloading |
cargo. One side of wharf is water where ships and vessels can come close|

and other side is a platform of back fill for the transporting vehicles and |

E
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containers.

(c) Air field: The free area of land for landing and takeoff of flights with
runway taxiway approach areas but excluding terminal stations apron,
hangers, cargo storage etc.

'(d) Runway: A long and nafrow strip of paved way for landing and takeoff of

flight.
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X(b) |

The various factors to be considered for the site selection of a bridge are:

(1) The alignment should have minimum width across the drainage
(2) Good foundation should be available at the selected site.

(3) Straight reach should be available with firm banks

(4) A square alignment is preferred

(5) The site should be away from the confluence of tributaries

(6) Availability and sufficiency of free board

(7) Velocity of flow to avoid silting and scouring

(8) Availability of adequate material and labour.

(9) Minimum obstruction to water way
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