CHAPTER:

Q.1

Q.2

Q.3

3

Given thal

Speed of a vehicle = Vkmph

Brake reaclion time = sec

Efficiency of the brakes = 1%

Then the stopping dislance of the vehicla is

v
(a) 0281+ oo
Y Q4
by 282+ 90T
©) o281+ gow?
. 2gni
(d) 0.28V%+001qV2
Qs
Consider (he {ollowing pairs wilh reference to
highway geometric design
1., Camber for cc pavement
—{1in33)10(1in 40}
2. Roadway lor motion wilh for twolane NH in
plainterrain
—12m
3. Height of object while calcutaling stopping
sight distance
-0.15m
4. Reaction lime of driver in the calculation of as

the overtaking sight distance

—258
Which of these pairs are correct?
(38) 2and3 {b) 1and 3
{¢) 2and4 {dy3anda

Consider the following steps involved in the

design of superelevation in praclice as

recommended by IRC:

1. Calculation of the allowable speed for
maximum ‘e’ and design value of *'

Highway Engineering

Highway Geometric Design

2. Calculation of the superelevation for 75% of
the design spesd.

3. Calgculationof the value of "¢ and recheck.

4. Calculationof the value of *f and recheck.

The correct sequence of these stens is

(@) 1234 (b} 34-1-2

) 2343 {d}y 4-3-211

What is lhe superelevation for a horizontal
highway curve of radius 500 m and speed
100 kmph in mized iraffic condition?

{a) 89% (&) 6.2%

@ 0 d} 7%

Consider the Iollowing statements:

1. Anascending gradiento! 1in 100 meetson .
ascending gradient of {in 120 o Jorm a
vallgy curve.

2. Afalling gradient of 1in 75 meals a falling
gradient of 1in 50 lo form a summit curve,

3. The length of summil curve is determingd
on the basis of headlight sight distance.

Which of the abave slatement/s isfare corract?

{3} 1and2 (b} 2and 3

{c} 1and3 {d) 2only

Match List-1 {Highway survey) with List-i
{Quicome)and select the correct answaer using
the codes given belaw the lists:

List-l

Map study

Reconnaissance

Preliminary survey

Detailed survey

Lisl-li

Eesl alignment of road

Grade line and cenrat fine of road
Cross-drainage focalions

Obligatory points

cow»

Ll e



Q7

Q8

@ 4 3

ff’bbdes:

A B C D
@ 1 2 4 3
) 4 3 1 2
g t 3 4 2
@ 4 2 1 3

Match List-l (Type of road surface) with List-if

{Percentage of camberin areas of heavy rainfall}

and select the cotrect answer by using the codes

given below lhe lists:

Listl List-H

A, Cemeniconcrete 1. 4.0%

B. Thinbiluminoussurlace 2. 3.0%

C. Waterboundmacadam 3. 20%
D. Eanhread 4. 25%

: Codes:

. A B

c} 4 3
) 3 .4

Match List-} {Road surface) with Ulst-li

o
2
Ly 3 2 1
2
2

TP w |

 {Percentage of camber lor light rain fall} select
" the correct anawer by using the codes given

balow the lists:
Listl List-ll
A. Earthroad 1. 1.7%

B. Walerboundmacadam 2. 3.0%
C. Thinbituminous suface 3. 25%

D. Cementconcrete 4, 20%
Cadas:

- A BCD

‘@ 1t 2 3 3

by 3 4 2 1

e 1 4 3 2

2 3 4 1

‘Mateh List-H{Type of road) with List - fwidth of
carriage way) and select the correct answer by
using the codoes given below the iists:

List-t List-H
A. - Singleane road 1. 70m
B. Twolanes road 2, 75m
withoul raised kerbs

—

C. Twolaneswith 3. 375m
raised karbs

0. Multi-lane pavements 4. 35m
fare

Codes:
A B CD

@ 3 1 24

by + 2 3 4 '

¢} 3.4 2 1

@ 1 2 4 1

Q.10 Mateh Ust.] with List-ll and select the correct

answer by using the codes given below the lisls:

List-

Width of single lane carriage way

Minimum width for medians of rural high

ways

Width of median on long bridge

Kerb used as high speed barrier’

List-n

045m

1.5m

50m

. 375m

Codes:
A

(8 1

o 2
4
1

@© >

o

nwm o

w s ™

©
{d)

Malch Lisl-! with List-Il and select (he correct

answer by using the codes given below the lists:
List-f

A, Transverse slope al the horizantal curvo

B. The centnfugal force acting horizontally
outvards lowards Ihe centra of gravily

C. Coellicientof lateral friction

D. Equilirium superelevation
tistll

oL
[ \CRESE N - |

3

we?
gR

V
3. S levar 4. —=
: uperejevation 278

Cades:

A BCD
@ v 2 3 4
) 3 1 2 4
€ 3 4 2 1
@ 1 4 3 2

Q.12 Maltch List-l with Lst-ll and select the correct

answar by using tha codes given below Lhe lists:
Llst- o

Mechanical widening

Tolal widaning of road

Radius of curve excesding 300 m
Psychological widening

List-1f

com>

957 2R
3. Nowidening

n{wheel base)’ -
2R

4,

Codes:
A
{a)
{b)
{c)
{d)

[ AR RN
N W - a0
F- N W N v ]

- m P -

0.13 Match List- with List-lf and select the correcl

answer by using tha codes given below the lists:
List-| '

A. Length of transilion curve based on rale of
change of centrifugal acceleralion

B. Lengthoitransitioncurve for plain and rolling
terrain aceording lo IRC

C. Shift of the transition curve

D. - Rate of change of cenltifugal acceleration
List-ll

2.7V2
R

21

N

£
2 %R
80
3. sy
s 002152
) cr
Codes:

A BCD
@ 3 4 2 t
oy 1 4 2 3
© 1 3 42
@ 4 1.2 3

Ma{ch Llét-ltuluilﬁ List-Il and select the correcl
answer by using the codes given balow the lists:

Cre LSt

A." General equalion for stopping distance at
“lavel:

B. ' Generat equation for length of parabolic

Cotuwe

" ¢." Stopping distance on descending slope

D. Siopping distance on ascending slope
List-I§

VZ
1. [o.zraw»,-——?sd(!* o.om)]

rovie— L
2. |02T8VI* TG0ty

v?
3, P A
[0.2731/{1— 254,]

NS?

4 ——

(i ]

Codes:

A B D

4
1
2
!

@
(o)
()
(d

Y]
H - N WO

- W W e
EN



Q.15 Malch List- with Lisi-ll and select the correct

answer by using the codes given below the lists:
List-l

A, Length of summit curve exceeding
overtaking sight distance

B. Lengthol summilcurve exceeding slopping
sight gislance

C. Length of summil curve less than stopping
sight dislance

D. Lengthof summitcurve less than overtaking
sight dislance

Lisl-Il
S° 4.4
1 —ZT 2. 28~W
NS° 9.6
. . 25-—
% 36 4 N
Codes:
A B COD
@ 1 2 3 4
M 3 1 2 4
© 3 4 2 1
d 1 2 4 3

Q.16 Martch List-l (Type ol road) with List-lI
{recommended camber)

List-l List-ll
A, Water bound macadam 1. 1in72
B. Biuminous concrete 2. 1in60
C. Eanthroad 3, 1in48
D. Rigis pavement 4. 1in25
Codes:

A B CD
fa) 3 2 4 1
o 2 3 1 4
€ 4 3 2 1
gy 1+ 4 3 2

QA7 Assuming the rate of superelevalion (o be 1in
400, the length of the iransition curve required
10 aliain a maximum superelevation of 15 cm

vallbe
(a) 60m (b} BOOM
(©) 2567 m (d) 26.57m

Q.18 The lull vadth of land acouired belore linalizing
a highweay, is known as

Q.19

@.20

@.21

Q.23

Q.24

Q.25

© 67m

(a) width of forration
{b} right of way

(¢} carriageway

{d). roadway

The minimumwidth of the pavement of a National
Highway should be
(a) 47m &) 5.7m

d77m

On concrete roads, the camber generally
provided, is

(8 1in20to1in24

(b) 1in30l01in48

{c) 1in36tlo1in48

{d) 1in48101in60

An exceplional gradient may he provided uplo
1in 12 along hill roads, it the length does riot
exceed

() 45m perkm

{b) 80 m perkm

{¢) 75mperkm

{d) 90 mperkm

Il Wis the weight of a vehicle negofialing an
upgrade 1:S along a track having coefficient oi
resislance p, lhe tractive force Tis given by
P T

P=—
n+S (b) n+S

(@ T=

P P

S = = ——
© ua @r=g7
For a vehicle moving vith a speed of 80 km per
hour, ihe brake reaclion lime, in ordinary cases,
is 4
(@) 1sec
(c) 2.0sec

{b) 1.5s8ec
(a) 2.5sec

Widening of (he roads on curves in hilly region,
is done

(@) onthe outer side

{b) oniheinnerside .

{©) on lhe outer and innar sides equally

{d) less on ouler side and more on inner side

It 2% 15 the geadient of an alignment and ¥4 1s
the gradient alter proper superelevation along a

curved portion of a highway, the diffetential grade
along tha curve, is

{8 (x-y% ) (r+ y)%

{c] (y-x1% (d) (x % 3%

Q.26 Tha standard equation of & cubical spiral
Iransition curve provided on roads, is

‘3 XB
@) y= L (b) y= &L
' ' P

{o) }’-‘-gﬁz (d)Y=-‘mL—

Q.27 The standard equarlon of a cubic parabofic
{ransition curva provided on roads, is

'

2
X xI
(=) == ()] -
e - :
Q.28 The standard equation 6!aLerhn!scate curve, is
B6AL 6RL
2 .
{c) GI—RL {d) None of tnase

Q.29 Inarightangled bend o'téfroad provided witha
transition throughout, the maximum polar angle

willbe
{a) 1r by 15°
© 2 (dy

Q.30 Iihe rate of change of grade permiliad aiong a
verlical cur/z is 7 and folal change of grade is
g%, henthelength L of the cusve to be provided, is

L =wm
(a) g

o L=2%n

© L=(r+gx100m

100

Q.31 Alignment of highways in hilly- regions, is
decided on

{8) long siretch of very hard culting
{b} number of river crossings’

{c) naturalunsiable areas

{d} Allof the above

Q.32 Theusuaiwidthof parapetwalis along highways
in hilly reglon, is )
{a} 50cm
&) 70cm

{b} 60cm
{d} 80cm

Q.33 The usual slope of side drains along highways
inkilly region, is

@) 22% {b) 25%
{c) 3.0% {d) 3.5%
Q.34 Maximumsuperelevaliononhill ioads should nat
- BKOBEB . '. 5
{a}- 5% b) 7%
L ey B% {d) 10%
Q.35 Superelavation on roads in snow bound argas,
.- should geperally not exceed
SlfE 8% ) 1zm
ey 0% T {1 7%

Q.38 Thetypeof !.rans!ﬁov_'n curve of aNational Highway
. o State hrgm.’{ay in hilly region free from snow,

" iskspias.

{a} -circular {b} cubic parabola

€} lemniscate {d) splral
Q.37 Ruling gradizntonhillroads 3000 m above M.S L

is kept al

(a) . 4% {0y 5% L

{c} 6% {d) 7% LR
Q.38 Cross-section of a hill road is shovmn in figure

wherein 1 represents

i
fioad surface Retoirurg val
kY

{8} retaining wall
{c} breastwal

{b) parapet wall
() road watl



Q.38 Inthe figure shown below' 1 represents

{ay convexcurve
(6} concavecurve
{c) spurcurve

-{d} re-enlantcurve

Q.40 Tho head fight of vehicles should be such thal

. its lower beam illuminates objecls al
{8} 10m {by 20m
{c} 0m {dy 40m

0.41, Fromhe point of langency before an Intersection,

- ‘fouta markers are lixad ai a distance of
7o) 15Smwp3tm  (b)20micd5m
{c) 0mto50m () 50mio7?5m

Q.42 As per IRC, minimum length of transilion curve

is
fa}) 38m b} 254 m
{c} 35.1m (@ 30m
.43 Maximum axle foad of vehicles lor single axle
asper LAC.is
{a) 9.01onnes (b) 8.17 1onnes

{c) 125tonnes . (d) 14.5tonnes

Q.44 Fora National Highway, the minimum formation

width is
- {a) 12m (&) 8.5m
€}y 75m @ sm

Q.45 ‘As per LR.C. recommendations, the maximum

widih of a road vehicle is limiled to
@) 1.75m B 20m
{6} 244m € 25m

Q.46 As per L.R.C. recommendations, the maximum

‘height of 2 design truck is
(@ 27m-32m (b}38m-42m
{c} 40m-50m (d)5.2m-55m

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

As per 1Rf; recommendations, the camber on
ihe Watar Baund Macadam (WBM) road is

(@) 1in33" {b) 1in40 '
{c) 1in50 {d) tin25
PIEV time depends upon

1. spead gl the vehicle

2. physiéalcharacleristics of driver

3. psychalogical faclors

4. envirgnmental condilions and purpose of trip
The correctanswer is

{a) 1,2amd3 {b} both 2 and 4
{c) 2,3an§j4 {0) 1,2,3and4 .
As per {RC recommendalions, the ruling design

speed on a natlonal highway in plain terrain
shouldbe

{a} 12Qkmph (b) 100kmph
{c) 80kmph {d) 65 kmph '
As pet Iﬂ;: recommendations, the ruling

minimum radius of horizontal curve is compuled
by increasing Ihe design speed by
{8) 8kmph {b) 10kmph
{c} 168kmgh {d} 25kmph

For the design of superelevation for mixed Yrallic
conditions, the speed is reduced by

@ 15% - {b) 75%

{c) 25% {d} 50%

i

it ' ‘
Wehich slope of camber suils most tor cemant

concrele pavemenis?
{a} Parabdlic
{c} Straightling

{t) Circular
{d} Elliptical

In case of divided carjage-ways, the super

elevatien can be achieved in the Jollowing ways:

1. lhe lwo carriage-ways and the median are
superolevated as a plane seclion

2. ihemedanis kepl level and lhe byvo carriage-
viays are rotated aboul the edge of the
median ’

3. the lwo carringe-ways are separately super
elevaled, resulting in the median having its
cdges at dilferent levels i

The correci answer is

{(a} Only 2 (b} Only 3

{c} Bothtand2 {d)1,2and3

Q.54

Q.56

Q.56

Q.57

Q.58

Q.59

Widening should

1. be equally distributed on inner and other
sldes except in case of sharp curves of
radius less than 50 melers

2. starl at lhe beginning of the lransition curve

3. be provided by means of ollset radial lo
the centre line

The correcl answeris

(@) Bothiand2 ({b)Both1andd

€) Both2and3 (d}1.2and3

The transition curva used in tha hilly ragions is
{a) lemniscate {b) spiral
{c) cubiz:parabola {d) beth(a)and{(c)

Assumptions in the design ol vertical curves are:

1. Lhe curve is 50 flat thal he length of tha
curve is equal to the length of the chord

2. lhe poriions ol the curve along the two
langenls on ailthar side of the point ol
intersection are equal

3. theangles subtended by lhe 1anganis wilh
the horizontal are so small that the langenis
ol Ihese angles are equal to the angles in
radians themselves

The cosrect answer is

(@) Only 1 {b) Cnly 2

{c) Both2and3 ({d)1.2and3

Vﬁlley curvas ara designed as
(@) cubic parabala (b) spiral
{c) lemniscate (d) both(b)and (¢}

The length of the valley curve is delermined with

following assumplions:

1. headlight heighlis0.75m

2. upward divergence of the light beam from
the longitudinal axis of the vehicles is 1°

3. stopping sighl distance is 25 m

The correct answer is

(a) Oniy1

() Only2

{c) Both1and2

{d} Both1and3

The maximum impact faclor for valley curves is
equalto

g WA
© 1 .SBEILX (d) 158%

Q.60 The maximum design speed for hair pin bends

in hill roads is taken as
(a) 30kmph (b} 40kmph
{c) 20kmph (d) 15kmph

Q.61 Il bis the wheel Irack of a vehicle and h is the

height of centre of gravity above road surface,

lhen to avoid overluming and laleral skidding

ona harizonlal curve, the cenlrilugal ratio should

always be )

(@) less than &2hand greater (han coellicient
ol fateral friclion '

(b) less than bf2hand alsoless than coelficient
of lateral friction

(c) greater than bi2h and also less than
coelficient of (aleral friclion

(d) greater than &/2h and also greater lhan
coellicient of faleral Iriclion

Q.62 Arcad camber is given in figure.

Paraballc

.

1in &0
Straight

SRS 4. -

foom 2 e ppeee 3.5 ) e 2 (1

For designing this camber, the equation 1o be
used is

.Tg .‘2
@ y= = ) y= =

.'l'" ‘ .T?'
(c) }’—2—‘0' (d)y—ﬁ



Q.3

Q.64

Q.85

Q.66

Q.67

Which one ol 1he [ollowing is associated wilth

“Limiling Gradient” on highways?

{a) Requirement of maximum lraclive effort for
ashort distance

{b} Requiramenl of minimum traclive elfon on
the whole gradient

{c) Eliicient drainage condilions

{d) Alignment dasigningeneral

The advantages of super elevation are

1. il allows desigh speed lo be mainlained on

a curve as on a slraight portion
2. helpsinkeeping the vehicles to lheir correct
side
3. lessens the danger of skidding at bends
4. keeps Ihe pressure on Ihe wheels as equally
distributed
The correct answer is S .
(8 1.2and3 (b) 1, 3and 4
{c) 2.3and 4 (@1.2,3and4a
Consider the tollowing slatemenits

1. Psychological extra widening depends on

the speed of the vehicle .

2. Psychological extra vndemng depends on
the number of tralfic féries

3. Psychalogica! exira widenlng depends on
ihe length of (he whee! base

The correct slatemant(s} is(are):

(a} Only1

(o) Only3

{c) Bothtand2

(d) Balh2andd

Assuming lhe sale stopping sight disltanca to
be BQ m on a flat highway section and with a
setback dislance of 10 m, what would be lhe
radius of the negoliable harizontal curve?

{a) 70m {b) 80 m

{c) B0Om (d) 100m

For aroad wilh a camber of 3% al a design speed
of 80 kmgh, tind out tha munimum radius beyond
which no superelevation is provided

(a) 240m (b) 948 m

€} 240m {¢) 740m

058

Q.69

Q.70

As per 1RC, the minimum [ength of lransilion
curve tora mounlainous terrain road with radius
of curvalure 100 mand design speed of vehicle
100 kmph is
(@) 2v0m
(¢} 100m

() 200m
(d) 170m

Tha compensaled gradient provided al the curve
ol radius B0 mwith a ruling gradient of 6 percent
is

(a} 5.25%
(c) 45%

(b) 4.75%
() 3.75%

For a design speed of BQ krriph. il ine devialion

angle of a valley curve is —, then the length of

20
. gcurve Io;cpmlon considerationis nearly
@) 30m T (p)yeim
€} 101m (a) 122m

'0|71

Q.74

Whenthe palh ravelled along the road surface

*Is more than the clrcumferential movement of

the wheels due 1o rotation, then it resulls in
(a) slipping (b) skidding
{c) turning (d) revolving

Compared I a love! surface, on a descending
gradlent the stopping sighl dislance is

(a) less

{b} more

(¢) same

{d) dependent ¢n the speed

It the stopping dislance is 60 melres, then the

minimum slopping sight distance lor two lane,

wo way lraflic is

@y 30m (b) 60 m

(€} 120m {d) 180 m

The antainment of superelevalion by rolation of

pavement about the inner edge of the paverment

(a) is preferable in sleep lerrain

{b) results in balancing the earthwork

{¢) avoids the drainage problem in flat lerain

(0} does rot change the verlical alignment of
0ad

Q.rs

Q.76

Q.77

Q.78

Q.7¢

Q.80

The off-tracking of a vehicle having a wheel
basF of 6.0 m and negoliating a curved path
of mean radius 25m is

(&) 082 m ) 0.72m
{c) 0.65 m (d) 1.44m
In the limiling case of overturning whita traversing

a sifnple circular curve by a vehicle, pressure
below

(a) outer wheels will be zero

{b) outer wheals will be maximum

{c) outer and inner wheels will be same

{d) inner wheels will be maximum

Which one ol the lollowing pairs is correclly
maiched? {Notations have their usual meanings)
. - P

{a) To avoid both skidding W 3h5’
and averturning

(b} Allowsable maximum super- ... 0.15
elovalion in plain region

{c) Alloveable coelfictent of .. 0.07
lateral friction

2
(d) Allainment of superalevalion ... L

2R
The design spead of a highway is BG km per
hour. Assuming olher dala as per IRC
recommendalions, which one of the following is
\he approximale adopted lag distance?
{a) 556 m
(b} 66.7 m
{c)e12m
{d} 4.5 m

Roads provided lo give access (o propertigs
along an important highway with controlled
access as express way of Ireevay are

(a) drive ways {b) access roads

{c} parking lanes  {d) frontage roads

Which one of the following is associaled with
“limiting gradienl™ on highways?
{8} Reguirement of maximum tractive eflort for
a shorl dislance
{b} Requireman! of minimum tractive elfart on
_ lhe whole gradient

Q.81

G.82

Q.83

Q.84

Qss

Q.86

Q.87

{c} Efficient drainage conditions
{d} Atignment design in general

What vill be the ruling gradiant for csment
concrele road in heavy raintall area il camber is
2%7 ;
{a) 4%
€ 2%

{b) 3.3%
{d) 0%

i ruling gradient is 1 in 20 and there is also a
horizontal curve of radius 75 m, then the

compensated grade should be
(al 3% {b) 4%
{c) 5% {U) 6%

The maximum rale ol change of radial
acceiera!immalranszlmcuwewh:d\maypassi.‘ :
unnoticed may be taken as a
{8} 30cmisec® {b) 30misec®
©} Scmisec? (d) Noneoftheabove .|

The ideal alignment of highway between two
1ovms should be
{a} shorl

{b) easy

{e) sale and casy
{d) short, easy, sale and economical

Tha perpendicular offsets roma langent io me
junction of a Vransition curve and circular cumz

isequal o
{a) shilt's &) 2xshit’S
{c) 3xshit'S (d) 4 x shilt'S

A vertical curve is designated on the basis of
the .

{a) radius of the curve

{b) minirmum sighl dislance

{c} change of gradient

{d} Allof the above

Thie design speed of iraflic lane is BO kmph.

" Average length of the vehicle is 6 m. The

capacity of the road when reaction time of driver
is 2sec. is {Assuming longitudinal frictionis 0.35) -
{a) S23vehihr {b) 656 vehfir ‘
{c) 832vehir () 932vehihr



.88 When a driver drives down the grado at speed of
30kmph with coefficient of friction 0,40, the driver
* requires breking distance twice that required for
stepping the vehicle when he ravels up the same
grade, The grade is ’
@) 106% (o) 7%
“{c) 3833% {d) 13.3%

0.89 The intermediate stbppfng dislance for a design
speed of 65kmph assuming /=0.36and (=25

seconds is
{a) 91m {d) 273m
{c} 182m {d) 212m

Q.90 The ruling design speed on acurveig 100kmph,
absoluleminimum design speed Is 80 kmgh. The
superelevation on curve andcoellicient of laterat
friction are 7% and 0,15 respeciively, The nuling

- design radius and absolute minimum radius on
. curva respeclively in mate: ’

(a) 230mand360m (b) 360mand 480m
{c) 420mand980m (d) 360mand230m

Q.81 The gradienton the highway in 1in 15and radius
of curve is 150 m. Altar grade compensation,
the grade ta be providad should ba noltass than
4%. The grade compensationis; .

(a) 1.2% (b} 0.5%
¢y 2.1% {d) 1.5%

.92 The SSD i{slopping sight dislance) for a
descending gradient of 2% for a design speed
ol 80 kmph Is;
{Use data from IRS slandard specilicalion,
coelliciant of friclion = 0.35)
- (@eZm o) 112m
{c) 132m (&) 122m

Highway Geometric Design

1.(c) 2.(a) 3 {c) 4.(d) 5. (d)
11.{b} 12. (c) 13. (d) 14.(b) 15. (1)
21.(b) 22, {b) 23.(d) 24.{b) 25. (c)
31, (d) 32 (b) 33.(p) 34.(d) 35 {d)
41, (d) 42. {c) 43. (b) 44.(a) 45. {c)
51. () 52. (c) 53.(d) 54.(d) 55 (b}
61, (b) 62. (d} 63.{a) 64.(d) €5 {a)
71.{b) 72. (b) 73. (b} 74.(c) 75. (b)
81. (b) B2 [b) 83. {a) 84.(d} 85. (&)
91. (b) 92. (c)

Highway Geomaetric Design

4,

17.

18

ar.

(d)
oo Y _200x100
T 225xAT 225x 500
= 0,089 >0.07
G = 7%
(a)

Lengih ¢l transilion curve to allain superelevation
ol 15¢cm,
L=400x0.15=60m
Hence oplion (a) is correcl,

{b}

Right of way Is the area ot land acquired lor the,
road, along ils alignment. The width of this’
acquired land is known as land width and it
depends on the importance of he read and’
possible future development. .

() .
The ruling gradient in mouniainous terrain over,
3000 m height above MSL is 5%. The ruling
gradienl uplo 3000 m height above MSL is 6%.
Athigh attitudes (> 3000 m) as the pulling power-
of engines decrease due to reductionin or.ygen'

16.
26.
36,
46.
56.
66.
76.
86.

42,

48.

57.

by 7.(d) B.(d) 9 (a) 10.(c)
(@) 17.(a) 18 (b) 19.(b) 20. (d)
{a) 27.(a) 28.{d) 29.(b) 30.(b)
(d) 37.(b) 38 (c) 39. {c} 40.(c)
(a) 47.{a) 48.(d) 49. (b} 50. (c)
(d) 57.{a) S5B.(c) 59.{b} 6O.(c)
(b) 67.(b) 6B.(c) 69.(b) 70.(b)
(by 77.(a) 78.(a) 79.(d) 80.({a)
(d) 87.(b) 88.(d) 69.(c) 90.(d)

supply. The desigh value of steepest gradient
should be lower.

(c)

(d}

The PIEV time of a driver depends on severat

factors such as physical and psychological

characleristics of the driver, type of Ihe prablem

involved environmenlal condition and lerporary

faclors (2.g., motive of lrip, rave! snced elc.).

(a)

Al lhe valley curve, the cenirifugal force acts

dowmwards adding to the pressure on the springs

and Ihe suspensions of the vehicle in addition

lo that due 1o weighl of Ihe vehicle. The hes!

shape of valley curve is a Iransition curve for

gradually inlroducing and increasing the

cenlritugal foree acling downwards.

{c)

The length of valley teansition curve is designod

basnd on the two criteria, '

() The allpwable rate of change ol centrifugal
acccleration of 0.06 mysecd,



61,

62

65

66.

{ii) Thohead iighl sight dislance, ang the higher
ol wo values is adopled. Usually the second
crilerion of head light sighl dislance s higher
and lherefore governs the dasign also, the
average heighl of iha head light is taken as
h, =0.75mand the beam angle o = 1°,

()]
F kidding /> £
or noskidding /> 2

. b _P
For nooverturning EF > W

Where / = coellicient of lateral friction

= cenlrilugal ratio “

To avoid overturning and sklddlng on horizontal
curve

P b P
W < T and w </
{d)
Y= W
Ws=75m
n =60
.
Y= %75 25
{a)
Exira widening = Mechanlcal widening +
Psychological widening
= Wy W,
- n!2+ v
© 2A 95JR
whtreg  V = speedolvehicle
{ = lenglh ol whee! base
R = radius
n = no.oflanes
{b)
55D =80m

Salback distance = 10m
Radius of horizontal curve

67.

RN SN - S
L, o

70,

7.

= (SSDY
8(Selbackdistance)

80x80

=80
8x10 m

)]

"
b
@
3

(c)

‘_ Minimurm iengih of Transition curve

VR 100%100
=5 ~I-——-—1m =100m

'(6'),,

e 30+R
Grade compensalion =

. Compensated gradient
= 60-1.25=475%

(b}
L = 0.33{NV)"
N 1 v
= (.38 [55)(&)3)
= B0Bm=~61m
(b}

Skid oceurs when vehicles slide wilhout revolving
or when Ihe wheels pariially revolve i.e., when
he path lravelled afong the road suriace is
more than the circumierential movemenis of the
wheels due 10 their rotalion. Slip occurs when
a whoel revolves more than the corresponding
longitudinal moverment along the roads.

72

73.

74.

75.

78,

77.

{b)

When lhere is a descending gradient the
component of gravily is subiracted from the
braking distance and hence the stopgping sight
didlance is more.

(b)

The minimum stopping sight distance should
be equal 1o the slopping distance in cne-way
lra!ﬁc lanes and alsp in wo-way lralfic roads -
when thore are two or more traffic langs.

(c)

Tne method of rolating about inner edge is
preferable in fal lerrain in high rain fall area,
when the road is not taken on embankment, in
order 1o avoid the drainage problem.

(b

2
Oii-tecacking = %ﬁ % =0.72m

(b)

If Ihe pavement is kept horizontal across the
alignment, the pressure on the outer wheels will
be higher due 10 Ihe cenlrilugal force acling
outwards and hence the reaclion at the outer
whael would be higher. When the limiting
equilibrium condition for overlurning occurs the
pressure at Ine inner wheels becomes equal to
zgro and pressure at outer wheels wilf be
maximum.,

(2)
gl reto 15 =
Centrifugal ralio W gR

Case-1:

P _b
For overlurning ﬁ?’ s

[ - P
To avaid skidding fzw
Thus for overturning without skidding

P b
B —
L Woo2n

78,

81.

82.

84,

a7.

Cass-2:

P

idding > —

For skidding > w
. P b
To avoid overurming WS o

b
For skidding wilhout ovenurning < (2!:)

. Allowable maximum superelevalion in plane
* region = 007 or 7%

Allowable coeflicient of fateral friction = D15

2

Mechanicat widening of pavement = gﬁ
(a)

Lag distance = 0.278 Wt
Reaction time 1 = 2.5 sec
-, Lag distance = 0,278 « 80 x 25 = 556m

(B)
ARG = 2xcamber
=2x2=4%
Butmax RGin plain and rolling terrainis = 3. 3%
AG = 33%

(b

Grade compensalion

_ B0+AR,,

_30+75,,
R o - ?5 #

b=1.4%

7
But can not greater than -; =1%

Hence grade compensation = 1%

+ Compensaled grade = 5% - 1% = 4%
Henceoptisn{b}is correct.

{d}

ideat alignment of highway should be shors, easy
safe and economical.

)

2
o e
85D ih-?f



88,

22272

= 222+ 2x9.81x0.35

= 16m
S=SSD+L=116+6=122m
c 1000V _ 1000%80
2T T T
= 656 veh/r

(d) ‘

1 Braking distance fot vravelling upgrade

8g.

o0,

Ve
T 254¢ +001n)
Braking distance for rravelling downgrade
. 2
© 2547-001)

8 =25,
1 2

5

5

Given,

T {-001n) = {+001)

f 0.4
= B=°—.3313:66-=13.3%

@

Design speed = 65kmph

2
= W —

SSh + 7

- _ (e

= 1BX254 5 o BIne %
=91m

Inlermediate sight distance
=2xS880=2x91m=182m

{d}
Auling design radius,

V= f—axmﬁ = 2777 mis

© 9B10.07 +0.15)
=357.32-360m
Absolute mirum radius
Maximum ¢legign speed.
5
Y = %80 = 22.22 fs
2
-
He+h)
_feapey
T 9.840.07+0.15)
= 228.81=230m

8t. (b)
1 _1
radient = —=-—x100 = 6.67%
Gradi I 15)( o ;

Grade compensalion
_30+A_30+150 _

—_— =12%
R 150 12

or, maximun
75 75

R0
Use minimumi.e. 0.5%
After grade compensation, gradient provided

= 0.67%~05=6.17%

0.5%

92. (e}
Design speed = 80 kmph = 22.22 mfs
2

v
= W ——
830 = “* gu-m

{22.22¢

_ 2022%254 ———————
X S S B1035-0.07)

$80 = 132m



