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DIPLOMA EXAMINATION IN ENGINEERING/TECHNOLOGY/
MANAGEMENT/COMMERCIAL PRACTICE — OCTOBER, 2018

TRANSPORTATION ENGINEERING

" [Time : 3 hours
- (Maximum marks : 100)

PART — A
(Maximum marks : 10)
Marks
Answer all questions in one or two sentences. Each question carries 2 marks.
1. How are roads classified as per | R C.
2. Differentiate between camber and gradient.
3. What do you understand by the term gauge.
4. Explain the term afflux.
5. Write short notes on interlocking of signal. _ ' (5x2 =10)
PART — B
(Maximum marks : 30)
Answer any five of the following questions. Each question carries 6 marks.
1. Briefly explain ‘E’ s in traffic Imanagement.
2. Explain cross section of road with the help of a neat sketch.
3. State the importance of drainage in roads.
4. State the importance of Railways.
5. Explain different types of sleepers.
6. Explain different types of wing walls used for bridges.
7. What are the advantages of tunnels compared to alternate routes ? (5%6 = 30)
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PART — C
(Maximum marks : 60)

(Answer one full question from each unit. Each full question carries 15 marks.)

Unit — 1
Explain different types of sight distances.
Explain clover leaf junction with a neat sketch.
Or

Explain islands at road junctions (any four in detail).
Explain the different types of road marking markings.
Unit — 11
Explain different types of gradients.
Describe the construction of W B M road.
Or

List the essential requirements of road drainage system.

Sketch a typical cross section of a road partly in embankment and partly in

cutting and mention salient features.
Unit — 111
Explai'n different types of station yards.
Sketch the cross section of a permanent way (single line in cutting).

Or
Sketch the cross section of a double line rail way track in cutting.

Explain in detail how a diamond crossing is provided with a neat sketch.

_ UNnit — IV

Explain different types of bridges. (based on Super structure)

What are the components included in the ‘terminal area’ ?
Or

Explain different types of bridges based 611 alignments.

What are the factors considered for selection of the site for air port ?
Explain any 3 in detail.

Marks
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(1) National Highways
(i) State or provincial Highweys

(i) District Roads
(a) Major District Roads
(b) Other District Roads
(iv) VillageRoads
s s s 3
2.3 ROAD CAMBER :

Camber or cross slope is the ity provided to the section of 4

straight road. It is expressed in terms of the slope of the line. Joining the

crown (centre of the carmiage way) to the edge. It is an either ellipse or more
ofien a parabola. The primary function of the camber is to provide surface
dramaze The camber o be orovided will depend on the surface of the

2.6 GRADIENT :

Gradient 15 the rate of rise or fall of a road lovel along its length
exprossed as a ratio of difference in level to the total horizontal length
which it occurs. It was started that least motive power should be simed
10 be expanded in the use of an alignment. The condition therefnre places s
limit on the permissible grades for roads. It is expressed as ratio or a¢ 5
percentage. The different kinds of highway gradients are

fad Buling aradian

6.1 GAUGE :

The Perpendicular distance between the inner faces of heads of the
two rails forming the track is known as the ‘Gauge'.

13.10.2 Afftux :

Fig. 13,3 arRLux
?budﬁ:dwwhdugwo{mrkmumwm e
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m-mmmgumwd‘mwmm
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12.4 INTER LOCKING OF SIGNALS :

The main object of inter locking s t eliminate human error in the opecation
of signals and points,
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deliberations of various aspects
of road safety.
4 Es Road Safety - The main thrust of
actident prevention and control across the
warld has been on 4 E's vis (i} Education; (1)
Ent i (i) Engl o and (v
En W and Emergency care of road
aocident vietims. The Government of India
has been focusing on all these  four

ls in fts policies and p

Education - A ] d through
various Road Safety Campaigns  utilizing
autho-visual and ofher print  media and
through NGOs. With the view to raise road
safety awarenegs amaong the general pubhic,
the Government have been undertaking
various-publiclly measures through DAVP and
professional  agencies in the form af
telecasting/broadeasting of TV spots/Radio
spots, display of cinama slides, distribution
of posters, books on road salety signage &
signs,  oiganizing  Road Safety Woek,
Seminars, Exhibitions. AN  India Essay
Competition on Road Safety, elc. containing
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Competition on Road Safety, ele., containing
road safety ges for various

of road users vip Pedesirians, cyclists,
sehool children, heavy vehicle drivers, elc.
painting on road railings on themes of road
safely, road safety games, calendars
depicting road safety messages, e1c.

Enf - The Motor Vehicles Act 1988
and Cenlral Motor Vehicles Aules 1989
contain a& number of provisions, which if
enforced  correclly, would curb {raffic
vioiations by drivers The enforcement of
these provis) Is y the ty
of the o Stale G The
States have been advised fram time 1o tirme
to enforce varlous provisions of the Motor
Vehicles Act 1988 In the right earnest to
Improve road safety scenarin in the country.

The control of Naticnal Highways {Land and
Traffic) Aet. 2002 provides powers 1o

Highway Administration for control of land

within the National highways, Right of Way d'! u\
and traffic moving on the National Highways

alas fne -l s 4
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(i) To prevent the softening of the road surface and formation of

ruts.
() To prevent the sub grade from loosing its bearing capacity.
(iii) To prevent erosion of surface and side slopes of formation

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

Ihd

6.4 AUVAMIAULS e e S

mwbmh e ferent religions, castes

9 and customs to schieve the National integrity.

(@) Railways net work will help the control administration 1o
become mare easy and cffective.

(8) Rueilways will help 1o migrate the people from one region fo

’ other region.

() Railways will help during wars for transportation of war
equipment and army.

(¥) Railways provide convenient, safe and mode of transport
through out the country, e

i) m&:ﬁnhmwﬂ-m»v&itm'

(i) lﬂm-ﬂhh&umﬁmumawqmn

) Thmmaue.m.umhmw
1o any place in India.

() Raibways will help in transporting food grains and clothes 1o the
flected arvas,

i amd B
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key Lype SIeepers Can also Prevent CIEcp B Uy nut anum wimeg. — o
KEYS e 167mm GAUGE

ABOUT 984 mm
m%
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L
82 (i ! ‘
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I i o
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Fig. 31 sm sleeper
+ maee eaile are first inserted in lugs “

ballast. The rail seat 15 given a st ~- -
i 1676 mm GAUGE {
I/ RaiL o

REVERSIBLE
Gig

Fig. 32 Plate sleeper

ogether by a tie bar with necessary fittin
g5 such as keys, gibs and cotlers, Gil
nd cotters F
i are 5o casted that by interchanging them gauge is slackened by
398.5
mm  398.5mm 1676 mm  398.3mm  399.5mm
GAUGE SRR (i
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COTTER
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(@) Straigiht wing-watls. Thess are used in small beidges and culverts mean;
for crossing deains, Thess sre cheaper s compared with returm-walls, .

ABUTMENT

STRAIGHT
WING waLL

Fig. 417 Abutmen) with stralght whing-waliy
: [(7] Sp{and wing-ulwﬂs. 'l'he.w Provide smooth entry of the wuler unier the
bridge, ‘This type of wing-wall is also very useful when road approaches ne
curved in plan us shown in i

SPLAYED
WING WAL L

WATER FACE
PLAN
Flg, 418
4’13 DESIGN OF WING-WALLS AND RETURN WALLS
afl un ub: of a bridge on a

ing-walls are the splayed { _ . :
cdwT:.em;: function of the wing-walls is 1o retain the embankment soil

i 3 the purpose of
of the embankment. The wing-walls also serve i L
xm‘::ﬁunwm the water 10 pass through the desired gmmnﬁ;h m m!:
of the wing-wall is kept level with the shoulder of the cmbankment n, i
i unmnnlmd at the natural angle of repase of the earth fill material w a height
e s e howee she around Jovel or water level, )

- Compared to the alternate availabie routes.

1. In the areas of snowfall, freedom from snow and iceberg
hazards.

2. Due to the reduction of the distance overall cost will be
less.

3. Easier gradients can be provided.

4. Reduction in maintenance cost,

5. Avoids interference with surface air rights.

6. The movement of traffic is most convenient with high

speed.
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carves. Sight disunce can b g s

1. Crossing sight distance of n;fe ‘s#mﬂl*ﬂ'

2. Non-passing or Ma\cn!lﬂﬁ sance

1. Passing or overtaking sight disiance. .

4. Lateral sight distanee. 1 s, two vehicles COmIng
o ““m“".ﬂ“a."f‘.ﬁffﬁmc their speed 10 ":'“b‘e
cach other 1o use the puvement edges of shoulders, o a vehicle 10
distance in such a case is tiken as twice the distance requin i s vertivat

1 stop and is called crossing sight distance, So on horizonta e of
% l;?swwinhwmsishl(ﬁwmmbewmwwmwyuﬁ sion
two vehicles coming from opposite ditections,

Fig. viz

Referring 1o Fig. 2°12, T;
dissance '3" required pt borizonia)
distance.

(W] hfon-pa&iing or non-overtaking sight distance. It is defined as the
longest distance at which a driver whole line of sight is 1'2 m above the road
surface can see the (0p of an object 10 em high on the surface of the road.

NON-PASSiNG
SIGHT DISTANC
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e highways,
(3) Passing or overtaking sight distance. One two and m?‘éel,g“at iri‘terv e
OPpartunities to pass a slow moving vehicle should be pro

L2M

urface, ?
object 1'2 m above the roadway. This will help in overtaesr - C<" 1€ 1OP of an

n overtaki Bl
vehicles easily and without any risk, raking the slow moving .

Table 2°7 gives the stopping sight distance

a:ld a s .
sight distance for various speeds of the vehicles, Overtaking (or passing)

iv) Clove: interchange : These are the superior type of
@&. h@b&dmwmdﬂhmwum
eliminated. This will avoid major source of accidents. To cope up with the
modem traffic the radii of loop ramps are to be increased the clover leaf
covers a large area.

Fig. 5.17 GRADE SEPARATOR
[Chovlarf) m it oo

2 — g
! 5.4.2 Classification of Intersvctiuns or Junction ; i
§ 347 Diarsleg, Crossing) (erging,
Mﬂwmmdmﬂjmwmh
whyantages and disadvantapes.
Tise fsllowing are she soms types of Rosd istorrections,
(0 Square Jumctions () Aswie Junctinns
() T-unctions (%) Y-lunctions
{v) Susggesed Junctions {¥) Multipic Junctions
(i) Squaare Sunctions : Wi two ads mest of cross each other st
right wagles which are having equal width.
! li j
Fig. 5.1 SOUARE JuNETION Fig. 5.1 ACUTE CRADASING

() Acute Jumctions : These are the janctions whers two main roads
oy o crows wach l-r-ilﬂuﬂahﬁ*-d-

(i) T honctions -
/. _

L
N\
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(iv) ¥, Jumctions ; These are the junctions when W0 raads
do ot cross at angle other than a right angle *Y” juscion is f;

‘D\C/"—

. (v)Staggered function : When two roads 4
sides'at right angles. It is called s staggered junctions "-"".'“"‘“"“"“‘“"“

Ll L ST
il

Fig. 5.5 STAGGERED JUKCTION

(vi) Multiple .
gmu"‘“‘”“"”j“"rﬂmhmmum

S5

5.4.3 Traffie Islands ;
M“""”“'Mum.m L, T—

et by

n—-m differcat types of maekings may be classified gg .
() Pavemont markings
(b) Kerb markings
{e) Ohject markings
(d) Refloctor unit markings
571 Pavement Markings ¢

it markings may Ity be of while paint, But to indicate
Tings asc wsed 0.0 guiding or regulating lines and aec ot meant to be srossed
by the deiver. Transverso wolid lines indicate the position of stop lines for
vehicular traflic .
Some of the important pavement markings arc as follows
fa) Centre lines : These aro the lines to indicsto to scparate the
oppesing streams of iraflic on undivided two way rosds. On four or six lane
wndivided roads two solid continous parallel lincs of 0.1 m width and 0.0%
{10010 m space in betwoen sre painted.
%) Lane lime : Thess arc the lines dravn to designate traflic lanes,

. These are moant o guide the iraffic and to properly utilise the
way,

_ () Turn markings : These markings are useful fo indicate 1©

Ioteral placcment of vehicles noar intersection before aming 10
-:'hmﬁrmﬁm

) Crass walk lines : These lines aro roquired at partielsr pisces

ﬁamlmnhmdwpm .

10 psing. sone markings : Thcss matkings o0 P

" "M thedrvers that overtaking is probibitedin tha petion ¢ %

LT | J e ——— 1

memmm:Mmﬁug‘ln::mh
fiikie the ohatresiiina ek o8 sion towr wih in thecaris
way of any ofher obstructions fo provent vehicles from colliding g,

(&) Parking space limit markings : These markings are required 1
indicats proper utilisation of parking facility.
5.7.2 Kerb Markings :

 These markings are provided to indi certain regulations ke
parking regulations. The marki on the Kerb and edges of Islands wi
mmnmmm&mmv&mnmﬁm
5.7.3 Object Markings :




VA

VB

(6) Fi loating
tractive effecy
there is

drains and he road,
Type of geadients. The Eradients which are provided in different
portions of a road Jength are us follows «
1. Maximum Gradient. 2, Ruling Gradient.
" 3, Minimum Gradient, 4, Avemge Gradient.
5. Exceptionsi Gradieny, 6. Flosting Gradient.
(1) Mazimum Gradient, Ii is maxi or steepest gradient which is 1o be

pemiuedmm:m.whmmwmnthwh::m.usum
gndimuwmykmnunhlmﬂnmfﬁc,mhﬁymheshumnvhu
traffic. This & also called Limiting Gradiet, 115 value has boen fixed 25 1 if 15
ru-Hinnnn‘amdlinM&ormranluumwwiamm

imes 1o be ided 10 avoid deep ions end avoid long detours.
Qllnﬂngcrmn,kummmbMummumldl
mmmummmnmmnmmu
wﬁmmmw&mdmm.mm
tigue fuel consom, ient i

dﬂhwndunﬁuhhla_mmvhhm' Mham Engineer Thw mﬂ o
the mad. The Indian Cu;smu recommended the value of rufing
muul in 20 in hills and 1 in in plains.

(3) Minimum Gradiens. It has also been found that for efficient drainage of
mﬂnmwmmﬁoe,ltmnlmnmplﬂmlkw.!nﬁm
mmmlmtmuwumwum rpose of roud drainage, is
alhdMMnmmwiuvﬂmkmly a5 1 in 200, However,
dnminimlmwmuiﬂrhpmmutmn[mwmaswﬁ]mm
:hmin[al(ofﬂaepuﬁeulvmﬂrﬂmmm roads, a minimurm
gradient of 1 in 330 can be provided.

IC)ARWMM.IWMMMNInnmuuthllhuwemmnm
pinu:hosmundnaliunmd@i“\;mw the horizontal distance between the
10 points. The determination average grade is useful in carrying out the
&umhwimofn‘dhﬁmyum.

(:J&mwarm,mﬁngmmmmmmmm
WmmdhmmmlmmMMnhmmwhhmy
be ither less than the minimum gradient or more than the maximum gradient,
Such a gradient is known as Excepiional Gradieni. Such 8 gradient becomes
fecessary 10 avoid deep cuttings or excavations, Exceptional gradient should not
b provided in 2 lengih more than 100 metres, in any case,

particular gradient, sich a gradient is called Floating Gradient.

LR MEsvsssn e s .

v

67 CONSTRUCTION OF W.B.M. ROAD
‘The stages of construction of a W.B.M. road are as follows :

(i) Subgrade and Kerbs, After the construction of embankments or cotting
is mgplemd. the subgrade is prepared in the shape of required camber and
gradient. Tt is properly compacied by light rollers or hand rammers. Earthen

Rl e o

Gradient. Wheri a motor vehicle descends a gradient, some
is required to maintain it at uniform speed, but to the descent,
the negative tractive force or resistance. This resistance will be equal to
the tractive effort required to maintain the vehicle at a uniform speed with a

kerbs of 15 cm x 15 cm section are prepared along the edges of the proposed

road to hold the materials.

if) Base or foundation layer. The base or foundation course consists of 12
wlégmsimbould-murhmkmpiwunrm. large size kankar, overburmt
brick-bats or flat bricks. Stone boulders or bricks are each placed by hand,

firmly bedded in position wiﬂlulitﬂew&dsumuiblc:lndlemofh‘icﬁ

the larger edge of bricks is placed w the di of the road

sione base ihe voids il any should be properly filled with stone
muu::ulwymmm:mmmmnEmmum

foundation should be 60 cm wider than the pavement, projecting 30 cm on each
side.

Wmm;.wu.nhumhomumu_tnlmeMunbe'
laid goonew'lw layers dependingapmlhemullhuamssuqnhed.‘np
- thickness of the loose meal in each layer should not exceed 15 cm. It is
-mdmmuuﬂmmnmmeumumwmmmu_
cm thick layer. If very heavy rollmmnsad.lhemui_nl will be crushed. The

wearing course is prepared in the following order :

e L med‘wpw.\meam“
mﬁmm%mthwudm,_.m
required camber and gradient. Generalfy 1 in 3080 1 b 40 camber is providug

mmm«rmwnmumusmmmmw_ 4
first be staried foem edges and gradually shifted towids the centre. Thi; 4,
miling n :

St ikt

£ RCIING OF
H 5540 WETAL

I
Fig. 3 Waterbound Macsdam Road

{e) Afier dry rolling, sione OF 12 man grit is evenly sprinkisd =
the surfacs a the mie of | mmm lmq.m,lli:kmn,“:
ind then

mm and the surface is wetied
of water. This layer of 0il iz i
ummmnwm«waﬁup?mu:"m"w e
waler

The rolling Is continued on the e dg quantity
uorlm.mwlﬂlwlmnqm.nf,::mgwa#;;
u.uumwﬂxmmmmlhuhwhm
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2.5.2 Essential Requirements of any Drainage System :

(i) Adequate camber and minimum gradient for the road surface 1o
ensure guick drainage of surface water,

(1) Side drains of required capacity to drain off all water likely 1o
accumulate at a given point.

(ni) Provision of suitable bridges, or culverts to drain away the
muﬁmmdischugclihﬂympmﬂu’wgh

(iv) M[mbnﬂmincluﬁngmﬁumspdnymmingmlhew
structures to be tapped and drained off by sub - surface drainage.

(v) m&mm-mmmmmmdm“
cause formation of cross ruts or erosion,

(vi) Highest lovel of ground water table should be ket well below th
level of subgrade preferably by atleast 1.2 m:::;

(ﬁi)hmhudm:puﬁalm&m » to be taken if
ﬂmkﬁhb'wm. -

CATCH WATER,
DRAIN

which MOVCMEDt OF tring s conirg|
signals.

Raitway yards have been classified as follows :

1. Pussenger yards.

2, Goods yards.

3. Marshalling vards.

4. Locomolive yanls,

14 PASSENGER YARDS

This yard provides all the facilitics for the convenience of the pessengers.
The chief requicements of a passenger yard are s 1 ole:wl:?m pasieng

1. Booking office, cloak-room and hggage backing room.

2. Space for parking all sorts of vehicles outside the sustion.,

3. Enquiry office,

4. Signals for the recepiion of the wmins from difterent directions st the
same time, 50 that all the trains, which are required to be connected with one
another may be received and connected in a shor time.

4, Signals for the depanture of trains in various directions a1 n tme.

6. Facilities for passing a through-train at the full speed without
iterference,

7. Sufficient aumber of shunting necks for withdrawal and placement of
rakes without causing imerference 10 other triins,

8. Sufficient number of platforms.

9. Sufficient number of sidings with pl 50 thai extra carriage after
detiching from trains, can be kepi (il they are attached to other trains.

10, Facilities for charging baieries of trains. ‘ _

11, Washing lines, sick-lines and subfing-lines in cequired numbers.

915 GOODS YARD i,
irements of u goods yard are s follows:

TR , ment of trucks and other vehicles i

1. Approaches with roads for 88 PV o e goods.
¢ach platform with ramps for loading and un 2 :

: : “ain ling of loop line with a number of

2. Gathering line taking off the mai

parallel dead-end-sidings with buller SIOps: pe

led by [;w;;ii;ﬂ -l'-ulh A

¥
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‘16 MARSHALLING YARDS

One author has described marshalling yards as “hearts that pump the flow
of commerce along the track”. These are places where trains are born. The unj;
of loading on railways is usually wagon, but the unit of transport is a train,
Therefore, before despatch, all the wagons are associated in the form of a train,
All the wagons should be arranged station-wise so that there should be no
difficult in detaching them ar stations. This is the function of marshalling yards
f.¢. o short out and combine isolated wagons into train loads.

M_arshalling yards are very costly in construction and maintenance. The
following are the drawbacks of marshalling yards :

919 LOCOMOTIVE YARDS
The following are the chief requirements of a locomotive yard :

1. It should be located near the passenger-yard and goods-yard, so that both
incoming and outgoing engines may take less time. .
2. Escape line to admit train engines immediately after a train has arriv-

3. Water column.
4. Ash pits, inspection pits. ‘
5. Hydraulic jack for lifting the engines while repairing.

VI B
TR gpeim couasToueh of Odubie ling in cutting

—

["5" sa00 T PERMANINT LANG wiDTH
VIl A

Flg. 671 Typleat comsvetion of double line I cutting y
—-— T LAKD WIDTH -l

VIl B

11'13 DIAMOND CROSSING

When two tracks of same of different gauges cross each other at any
diamond crossing is provided. It essentially consists of foqr Crossings, Th
length of the gap at crossing between two noses of a diamond Crossin
increases as the crossing angle decreases.

b, N :
o A
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JALOLS, 2=
s cronaulical funclions. g -
pagement and other non acrox termmal buildings are

. il s
(i) Deck bridge : When the flooring ofp, T SRIDGE
e SIPPOTOG SYSIE Of he bride s calog PP 10ty
T e Ve e gt
s of the supporting sy, he o, PPt
rcugh bridge. bridge it known 4y

(i) Sem! tFertriegh bridge : "
& @ intermediate level mmw::“ul;ﬂ:w i

muahddw:bknmu:wiwb:;:"ﬂhm
= /""‘“lmcru /““

Fig. 15,1 DECK BRIDGE

Fig, 16,2 THROUGH aRDGE sor-181

% designed according to the type of airport.
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There are three kinds of alignment
(1) Square alignment
(i) Skew alignment
(i) Curved alignment
13.5.1 Square Alignment :

This alignment is done at right angles to the axis of river. It is the
best ahgnment .

13.5.2 Skew Alignment :

This alignment is done at other than right angle to axis of the
tiver, skew alignment should be avoided as far as po.ssﬂale becalustf£
Y Construction and maintenance are difficult (b) ﬂox:v will be turbulen
Ausing excessive scour and greater pressure on the piers.

Fareat e bk LI A NS Y I ALY LLLTER T ‘bl B

is should also be avoided as far as possible. ecause
(a) co:'sh:uc:io:l and maintenance are difficult. (b) It has to resist
an additional force namely centrifugal force.
Skcwandcnrvedaﬁgnmen:smwsumethneshavetoheadopmd
in order to avoid costly and difficulty approaches. __[
XB

18.5.1 Regional Plan :
The m‘ml site selecied should fiy well in to the Regional Plan,
should form an integral pant of he national network of air port. ’
18.5.2 Use of Airport :
The use of airport whether for civilian or military iz an important
factor for the selection af site, Emifili:lmiliann&mitniﬂkhkmw
by defence in emergency. Hence the site should provids natural protection

to the area from air raids. Ulhickbusbumﬂtmrin the site, the planes can
bulmdinthebu:husm:hlhllheym"mﬁud.

18.5.3 Proximity to other alrports :

al ather airport,
18.5.4 Accessibilily to Ground :
mmwﬁmﬁhﬁmmmh&hwty. The time
hmhmﬁwh-mwdmldmﬂlymumﬂ
half an hour,

18.5.5 Topography :
: mmmmr«mmmwmsm
e, AiﬂlhpwuhedmmdwﬂlbomidulﬁufmmAh‘pm

18356 Obstructions :

" The g PProach areas for the slected sitoshould bokept fee of obstructions.
The ions may be fences, rees, pole lines buildings and other natura]
- a0 made gbjects, mfﬂmtmuﬁul'mdﬂinhhﬁrmhhh

;‘,'“-7 Visibility :
£ ﬂummymmmw,rq,mwm (%)

9 be less in the locality, Fog generally settles where the wind is less
i valley, Smake and haze will be more in the Incustrial arcas.
i Fmﬁwammmmwm
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