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TRANSPORTATION ENGG :

1y India is a vast country and to connect its different parts with a good

network of roads is essential. India's deficiency in agriculture and economic

progress is also due to the lack of good roads, especially in villages. The vast

diference of culture between different parts of this country In villages mostly fair weather roads
are there i.e., those roads which can be used only in fair weather, and disconnect

the villages from towns and railway stations during rainy season. Hence for

the uplift of villages and economic development of this country, good and

uptodate roads are very essential.

1.2 Necessity for Road Drainage :

(i) To prevent the softening of the road surface and formation of
(ii) To prevent the sub grade from loosing its bearing capacity
(ii) To prevent erosion of surface and side slopes of formation.

(iv) To prevent slipping of side slopes of formation.

1.3~ CONING OF WHEEL

The wheels of a train are not made flat. They are made in thest

of a frustrum of a cone having a slope of | in 20. This is known as coni
of wheels.

On curves the outer wheel has to travel greater distance than the inam

wheel. Coning of wheels are done for this purpose.

I.4 A bridge is a type of structure which allows passage to cross
over openings such as streams, river, valley or low ground. The passage

sy be for Road, Railway or canal or for pedestrians
Culvert: Culvert is a.bridge having a gross length of 6m or less length.
1.5 Run way : A long and comparatively narrow strio which is paved for small aerodromes

Apron A defined area which is used to accommodate air crafis for lording and unloading of

passengers and cargo packing refueling etc.
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iransverse inclination given 10 the cross-section of the 1030 SUTTICS, URUUE R
the length of the horizontal curve 1 reduce the effect of centnfogal force on the
ranning wheels. Tt is aslso sometimes ermed as Canr or Banking. It is expressed
a5 the dilference of heights of 1wo edges of the camriageway 1o the width of the
carriageway. Thus a super elevation of the 1 in 20 means that for a 20 metre
wide road the ovter edge of the carmageway is | metre above the inner edge ot
the vertex of the horizontal curve,
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7.3.1 Functions of Ballast :
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The iraffic Islands may be
(1) Circular  (2) Elliptical (3) Rhombus
) Turbine (5) Tangent shape

Circular Island : 'I.'lus is the best type of Island. It is suitable
» w0 roads of equal importance and width intersect.

@

[

ELLIPTICAL ISLAND CIRCULAR ISLAND
Fig.5.7

Elliptical Island : This is used where the traffic of one road is more
4= that on the other. '

Rhombus Island : This is similar to the elliptical Island.
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; Fig. 5.8 RHOMBUS ISLAND
'*n Wrbing Islang -

kb Whilg Mering In this type of Island the traffic is forced to slow
itk g gyt 1 TOLTY 35 it has to take a left hand turm. During
. exat

Fig. 5.9 TURBINE ISLAND

Tangent Island : In this type of Island more than two roads enter 2
rotary and leave it tangentially.
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section ond SOV oo 5.11

Road Inter s
5.1 Types of Traffic Signs :
5.2

The trallic signs arc of the following types :
(i) Waming signs or coulionary signs
(i) Mandatory Signs

{aii) Prohibitory Signs
(iv) Informatory Signs
(v) Temporary Signs

(i) Warning Signs : These signs indicate to traffic where samc
precasion is required for the safety traffic.

Ex ¢ Junction, sharp bend, hill ar ghat road, School zonc efc.

(if) Mandatory Signs : These signs indicate to the traffic to
comply with certain regulations of traffic.

Ex : halt, stop, go slow, keep Icft ctc.

(i) Prohibitary Signs : These signs indicate to the traffic, that the
use of homs is prohibited or parking at a certain place is prohibited etc.

Ex : No entry, speed limit, no-U-Tum, no parking etc.
(iv) Informatory Signs : These signs convey certain information.
Ex : Rowte identification, dircctional signs etc.

~ (8) Temporary Signs : These are the signs which are used at the
e of repairs ete,

Ex : Diversion works, Repair works. 4 7\9_ ~
—
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ogspot.in
control oI the local bodies,

1. An extra tax should be put on the
petrol consumers to develop a
road development fund, called
the Central Road Fund.

2. A semi-official body should be
formed to pool technical ideas,
knowledge from the various
parts of the country and to act as
an advisory body on various
aspects of roads.

3. A research organisation should
be organised to carry out the
research and development work.

As a result of these

recommendations a central # ”
Road Fund was formed by the ( ?)
year 1929, a semi-official body

called Indian Roads Congress
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9.1 Horizontal Curves : | e

- It is  curve in plan to provide a change in the dxrectgo.n of t(ll::
fine of a road. It is'a circular curve with or without transifion ends.
nt types of circular curves are :
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Al COMPOUND CURVE  REVERSE CURVE

Fig. 2.19 CURVES

. Simple Curve : This is a Curve of 'Smglc an:{l of un;f}oﬂr::
connecting two tangents. This Curve is designated as m =
which is the angle is degree sub-tended at the centre bytmﬂ_w e
es lengths, This Curve is suitable for slow moving ospron
adius. Such a curve may lie within two tangent lengths

#ition Curves,

s 1

2. ‘Compound Curve : This is formed by joining two or more sinapl
Curves of same or different radii which turn in the same direction In thig
curve the adjacent simple curves have a common tangent. This type of Cury;
1s used ip order to avoid cutting in hard rock or heavy filling,

-3- Reverse Curve : Reverse Curve which is also called as serpentive
curve consists of two simple curves of same or diff;

lerent radii and tum jp |
the opposite direction. In this curve the adjacent simple curves have 3

common tangent and their centres lie on opposite sides of the Curve.

2:.10.2 Vertical Curves :

by &
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(hantages -
. @) Itis dust free and casy to clear.

(i) It provides good riding mu‘f-'acc.. .

(i) Wear and tear of the tyres is minimum.

(iv) Visibilityis high. |

(v) Frictional resistance is less and hence less consumption
petrol.

(vi) Its maintenance cost is less.

(vi) When C.C. road fails or becomes insufficient for traffic, itc
be used as a base course.

(viii) It is not slippery when clean.
(xi) 1t has long life.
~ (x) It can withstand heavy stresses.
g Disadvantgges -
(i) Its normal cost is high.
(i) It requires skill in construction. .
(i5) The time taken for construction and cur
ly) 1 causes glare from reflected sun light : g N = &

ng is more-

(v) It requires joints which are a source of trouble.

(vi) Laying of cables, pipes after the construction of cemep
concrete road is difficult.

(vii) It produce noise under iron tyred traffic such as carts

(viil) Repairs of local damages cannot be done.

VIA
ROAD MARGIN FORMATION WIDTH
— ——— |
SHOULDER l
v ‘CARRIAGE WAY - SHOULDER
SiDE ]-—“-[ e r‘
DRAIN : BOUNDARY
STONE

WIDTH OF RIGHT OF WAY i édz ; A

Fig. 2.2 CROSS SECTION OF ROAD IN EMBANKMENT X P 23
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Fig. 2.21 EXTRA WIDENING OF PAVE.M.ENT ON CURVES
The width of road on horizontal curves 18 increased when the radiy
of the curve is small. The reasons for widening the road are :
(i) on a curve a vehicle occupies more width as the rear wheels g
not fallow the same path as the front wheels.

(i) The drivers have a tendency to keep away from the edge of the
road while driving on curves.

(i) The clearance required between vehicles passing each other s
more on curves than on a straight road. C 63

(iv) Extra width is required to increase visibility.
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iA) Economical Advantages
= {a) Due 10 railways indusrial development in far off places is possible,
inereasing the land values and standard of living of the poor people.
(1 Due 1o easy movements of the products in all parts of the country, the
arice stabilisation could be possible, giving relief to the common man.

{¢) During famines the essential goods, food and clothing can be speedily
sent 1o the effected areas.

(d) Congestion of the cities has been relieved due 1o increase in mobility of
the people, who can come from long distances daily Lo the places of work.

{¢) Finished products of industries can be easily and cheaply distributed.

(f) Raw malerials can be easily, economically and speedily brought to the
industrial arcas.

() Completion of big national projects such as Dams, Canals. Power
Houses clc. was possible due 10 railways only, as labour and materials could be
brought from long distances speedily.

(B) Political Advantages .

(a) Only due Lo effective countrywide network of railways, the Central
Government administration has becomes casy and elfective.

(h) Railway have created (he national mentalily among the people of
different religions, arcas, 1ASLES, customs and traditions.

v (c) During war the railway can casily and speedily move military from on¢

place 1o another in time. ;
1 nass migration of people during emergency i

_ {d) Railway can also help i :

Villb

Midks B ITIRANIW MG W omoseme— =

Generally one of the following three methods are used in plate laying.
(i) Side Methods or tram line
(i) Telescopic Method
(iii) American Method

. jranere s

-

R . | =i
i d is used in doubling the track W c:th © single tragy
‘(i) This 1"°u:2ri:rc.q“i are carricd by {rains an b,_.,(; "_’:lcflals .
. 3"“"-’::;-(1‘:{:1«;‘“’ n:amuli Jabour. New track also can be lai by one of
transpo site by
the following ways. . ;
d parallel t0 {he track can be laid and the materialg ar,
(a) Qa:‘c;:o:cd cither by lorrics Of bullock carts or heavy trucks

(b) A temporary line known &% ‘tram line” can be laid parallcltothe

track. This method is called as “Tram Line’.

(ii) Generally the work starts from 2 junction of existing railway (g)

track. From the junction the materials are transported by manual labour,

bullock carts or by trucks. The centrol stores will be situated at the junction,
sk af the track is completed, the original depot is
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Fig. 34 Eliptical section

Fgg-shaped. This secuon is commonly used for sewers, because it gives

sell-clcaming velocity even in Dry Weather Flow {(D.W.F.). This secuon is also
good [or resisung exwemnal as well as internal pressure.,

EICAVATION LINE
N

CFMENT GROYT.
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Fig. 'S Eorcchaned oo

Accord the type of Airport and according to the traffic volume,
Runway layout are designed as follows

(i) Single runway

(i) Offset parallel runway

(1)) Open parallel runway

(iv) Two intersecting runways

(v) Three intersecting runways (vi) Tangeatial runway

(Chapter-18 )= =ttt et o s ks




Fig. 18.3 OPEN PARALLEL CONCEPT
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Fig. 18.4 OFFSET PARALLEL El
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9°2 OBJECTS OF THE LINING

e Following are thec main objects of the permanent lining of the tunnels :
% provides the correct shape of the unnel.

| 2. It withstands the soil, pressure and prevent the collapse of soils in case

(% of soft ground.

3. It keeps the inside of the tunnel iree from waler percolation as suitable
outlets are provided.

4. It binds and keeps the loose rock pieces in position and keeps the tunnel
safe.

5. It prevents the rock from air slake.

6. 1t reduces the maintenance cost of the tunnel, because if lining is not
done even in case of hard rocks, the loose picces may fall from time to time and
make the tunncl unsafe for traffic.

7. In cas¢ of watcr and scwer tunnels the lining will reduce the fricuon
against the flow and will also reduce the turbulence of flow which may be
caused due 10 projecting pieces of stone.

8. In soft ground the lining gives strength 10 the structure and makes 1

safe.
(1)
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"WARE HOUSES PASSENGERS  ADMN. BUILDING
Fig. 19.3 LAYOUT OF AN ARTIFICIAL HARBOUR
A natural vessel has to take shelter within a tract or area o)
close to the shore. This tract should have good hold for anchoring prc
by natural or artificial harbour walls. Such berthing conditions cor
“Roadstead. Roadstead may be either natural or artificial,
be Natural Road Stead: A deep channel with protective natural ba
2 good example for natural roadstead. C“% A




