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TRANSPORTATION ENGG:

I .l India is a vast countrv and to connect its difl'erent parts with a good

nenvork ofroads is essential. India's deficiency in agriculture and economic

progress is also due to the lack ofgood roads. espcciallv in villages. The vasl

dil'erence o1-culture between difrercnt parts of this country In villages nrostly lair weather roads

are there i.e.. those roads which can be Lrsed onll in thir rleather. and disconncct

the lillages liom touns and railwal stations drtrin-r rairrl season. Ilencc tbr

the uplift ofvillages and economic dcvelopntent of th;s country. good and

upl()datc r()ads arc veD cssential.

1.2 Necessitv tbr Road Drainage :

( i) 'Io prcvcnt the sottening olthe road surface antl ltrrltation of
(ii) To prevenl the sub grade liorn loosing its bearing capacity

(;i) To prevent erosion ofsurthce and side slopes of formation.

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

I.3 ('ONING OIT WHEE[,

The rvheels ofa train are not nrade t)at. 1he1 are ntadc in thcst

ofa tiustrunt ofa cone having a slope of I in 20. l.his is known as coni

of rvheels.

On curues the outer wheel has lo travel greater distance than lhe inam

rvheel.. Conirrg of wlreels lrre done tor tllij purposc.

1.,1 A bridge is a type ol'structure rvhich allorr,s pnssag!, to cross

over openings such as streams, river, valley or lo* ground. The passage

sy be lbr Road. Rail',,uay or canal or lor pedestrians

Culvert: Culven is a.bridge having a gross length of6m or less length.

| .5 Run way : A long and comparativery narrow strio which is paved for sma aerodromes

Apron A defined area which is used to accommodate air crafts for lording and unloading of
passengers and cargo packing refueling etc.
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ettIP■ CAL ISLAN0 C,RCuLAR ISLAN0
Fig 5.7

tiphcal hland : This iO u5ed wherc the rafrc ofone road is more
l}j tat on Ihe other.

Monbrs Island'.This is similar to the ellipticdl hlard.
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× CM:1早
rgineering.¨

controt ot tne local Dooles,

r. 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 shouid 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.

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

As a result of these
recommendadons a central
Road Fund was formed by the
year L929, a semi-omcial body
called Indian Roads Congress
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Sinple Curve : This is a Curve of Single arc of unilolm

,oiing rr"o tangents. Thjs Curve is designated as degree of tho

聴璃:需竜葛漁:十t熱棚ど:ぷ¶
Such a cu″c may lie wlthn●vo tangent 10ngthS Or tWO

Curvss.
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Horizontal Qurves :

is a curve in Plan to provide a change in the direction of the

ne of a road. lt is a circular culre with or vrithout Eansition snds'

gpes of circular curycs are :

cOMPOuNO CuRVE     REVERSE CuRVE

Fi9 2 19 CuRVES

傷/ダ
で自
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21lo 2 Verticai curves:

CIMPLE CuRVε
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,', lt rs dust free and easY 1o clear'

,,,t tt Prot'ides 
good riding surface'

,,,r Werr and tear of the tytes is minimum'

\r,) Visibility is high'

ir) Frictional resistance is less and hence less consuDptioo

petrol.

(\'i) Its maintenance cost is less.

(rir) When C.C. road fails or becomes insufftcient for raffrc' it c

be used as a basC COursc

11り Itis not slippw when clean

(撼)L has IOng ilfe

←)l can宙ぬstalld heavy stresseS
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(v) It requires joints which are a source of trouble.

(vi) Laying of cables, pipes after the construction of cement
concrete road is diIficult.

(vii) It produce noise under iron tged taftic suoh as carts.
(uii) Repairs of local damages cannot be done.
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Fig 2 2 CROSS sECT10N OF ROAD IN EMBANKMENT 1夕jル
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,t,' .i:J;';;i. Ti' reasons for widenine the road atc :

(i) on s cuvc s veluclc occ'upics morc width as thc rcar whccls do

'" r.t]r[o* trt..r-e path as the front whecls'

(O lts &iv..s hrvr I tcrdency to kr(p rway &om urc tdge of&
mad wiilo &ivilg o curves.

(uD Tt! clcararcc rrquircd bcturcen vchiclcs passiag cach o&.r f
llqc o curves lhln on a sEsight road.

(iv) Exta width is required to increase visibility.
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A¨d thc"e of ttμ and aCCOrdD8 0 ulc taFlc Юl叫
Runway layout are designed as follows

(i) Single nmway (ii) Open parallel runway

(iii) Offset parallel runway (iv)

(v) fhree i erscctin8 runways (vi)

Two intcrsecting ruwal's

Tangcatial runway

(Chopt.t-181.:.-

／・浄＼

＼
、

．／

)



r

／
イ》
一

6
%

・

´

場
で
´

′
た
υ

ｅ

'"博
3‐EN'服 ttit CONCiPI

F●  10 0 THREE lNTERSECTIIIC RUNWAYs

一̈つル



^ 'Xa
\./r ut rultl J,\/raLul v r vllllvt t,wrrtv.!f urv

9'2 Oli.rECTS ol' 'l'HIi LINING

, ^ .,,,^ " Following ire thc main objects of the pormanent lining of the tunnels :

.,'4 1. It provides the correct shape of the unnel'
./.,t,l,2.Itwithst,andst}resoil,prgssureandpreventthecollapseofsoilsincase

l;i' of soft ground'

3. lr keeps the inside of the tunnel re from water percolation as suiuble

outlels are Provided.
4. It bin<ts and keeps the loose rock pieces in position and keeps the tunnel

safe.

5. It prcvents 0rc rock from air slake'
' 6, lt rctluccs thc mainrcnancc colt ol'the tunnol, because if lining is not

(one cvcn in casc ol'hard ftrks, thc kxtsc picccs may fall from dme t0 1ime imd

make the tunnsl unsalb lor traffic.

. 7.ln caso o[ warcr and scwcr tunncls the lining will redrrce thc tiictiot
against thc flow and will also rcduce the turbulence of flow which may be

caused due m projecting pieces of stone.

8. In soft ground thc lining givcs strcngth to thc structure and makcs il

safc.

σナリ

⑩

MARGINAЦ wHARF

柿

Xb

:   I
WARE HOuSES            PASSCNGERS   AOMN eU:LDttG
F19. 19・ 3 LAYOUT OF AN ART:F!CIAL HAR80UR

И″α″″α′vessι′力αs rο ′αtt sみ
`″

′″″ノ訪
"α
 tracr ο″F″αヮ

Cわsa rο 訪′訪。″ 動な′″οr s力ο″″力″ιgοοα力οノィルr a77“ 0''電′
κ

舞鼈 艦 囮

繁 鮒 尿
鼠

“
ag紹:鶴聟瘍 霧ld゛“

こ
｀`
~・‐●_.___._._‐―・―・―・―・~・―・~・―・―・

~・ ~・ ~・ ~・ ~・
~・イCh・P 挽

`


