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(
Q.1) Nagpur road plan formula@f@\gre prepared by
assuming Q‘b'
O

a. Rectangular or block read pattern

b. Radial or star and b@k road pattern

c. Radial or star a cular road pattern

d. Radial or star@q orid road pattern
Q\




Answer: D Radial or star & Q\ré}g}pattem
&




\0

\Q’Zr

Q. 2) Select the correct statemeQ@
>

a. Nagpur road plan formulae take intc@ccount the towns with very large
population. \\Q

b. Nagpur road plan has a target 4@ad length of 32km per 100 sg.m

c. Second 20-year plan has pr@gg‘; 1600km expressway out of the

proposed national highway Q
d. Second 20-year plan ed deduction of length of railway track in the
area while caculating léRgth of roads

Q\



Answer C




Q. 3 The sequence of four stages su@,@y in a highway

alignment is

d.

\&,\9
Reconnaissance, map study, preé?mary survey and detailed

survey
b. Map study, preliminary sur\@x reconnaissance and detailed

survey Q&
c. Map study, reconnaisi&e survey, preliminary survey and

C

d.

C

etailed survey A
Preliminary surv@)} map study, reconnaissance survey and

etailed survey.



Answer: C
The position of the center line on the highway in the gro&s called highway

alignment. \(\
&

Engineering Survey and its stages: Q’é’\'

1. Map Study - The study of the topographi ap is done to find out the possible
routes of the road. \\

2.Reconnaissance - Simple Survey In%@»“nents are used in the reconnaissance
procedure O

3.Preliminary Survey - Q

To estimate the quantity of work.

To finalize the best alignmewt.

4. Final Location and @\ed Survey
The data during the d&tdiled survey should be elaborated and completed for the
preparation of the plans, designing, and estimation of the project.



\0

\Q’b
Q. 4) The shape of the camber t suited for the

cement concrete pavement 'Q(&

(\0)

a. Straight line

b. Parabolic Q’

D
c. Elliptical (\0)
d. Combmatlon@ﬁ%/tralght and parabolic



Answer: A

Camber - slope in transverse direction to
drain of water from the road surface.

X% - X vertical and 100 horizontal QO
1in n—1 vertical and n horizontal Q(b'

W
a. Parabolic camber y=2x nw

e ———

a. Straight line camber - ‘QQ m

They are generally adopted for very fla&;\\ - Y
slopes such as PCC or RCC PavementQ} bmm::mm’

b. Parabolic camber — Q\(\
Designed for fast moving hi@s. A
Adopted for Bituminous p%@ ent. ,

; A |— Straight—J-— Parabola—}— Parabola —J- Straight —|

- @)
c. Composite camber - W >
Design for mixed traffic. ¢. Combination of straight and parabolic camber




Q. 5) For water bound macada &S&)ad in localities of
heavy rainfall, the recommenQ alue of camber s

a. 1in 30 Q}
- %
b.1in 33 N
c. 1in 48 <<§\0)
d.1in 60 §§
N



: * The values of camber recommended by IRC for
Answer: B | N
different types of road surf@xe given below:
Sr.No | Type Of Road Surfa Range of camber in areas of
Q Heavy rainfall Low rainfall
1 Cement con.csgnd 11n50o0r 2 % 1in 60 or 1.7 %
thick bitumiQ S
surface @Q)
2 Thifwbittminous 1ind40or2.5% |1in50o0r2 %
S
3 ater bound macadam |1 1n 33 or 3% 1 ind40or 2.5 %
A% and gravel pavement
Q Earth road 1 1n 25 or 4% lin330r3%
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\({b*

Q. 6) The stopping sight d|stan,g§\depends upon

a. Total reaction time of d@%’

b. Speed of vehicle
c. Efficiency of brak @}
d. All the above <<§\

CJ\




Answer: D

\0
SSD - It is the minimum distance open to the vis'?‘zfof the driver to stop
the vehicle to avoid collision with an obstrue{& moving or stationary)
which is present on the carriage way Q(é.\'

Factors affecting SSD = Lag distance, king distance

\\
= (0.27 \@fﬁ V2 / 254(f+n)
N\

1. Total reaction time of the diver T

2. Speed of the vehicle T

3. Friction between the@% and the pavement surface |,
4. Brake efficiency \bo\

5. Gradient of the road - Up/ascending {, and down/descending T



\0
Q. 7) When the path travelled al the road surface
IS more than the Circumferenti@novement of the
wheels due to rotation, the%@ result is

&
a. Slipping @Q’
O
b. Skidding (\0}
c. Turning .\Q/
d. revolving -3

O






\0

\({Zr
Q. 8) Coefficient of friction is Ie%fwhen the

pavement surface is Q‘b'
O
a. Rough o
b. Dry OQQ’
- N
c. Smooth and dr%QQ
d. Smooth and wet

CJ\




&
>

0
Answer: D - Smooth and \Qg@cf
O)Q(&
&



\0

\Q’Zr

Q. 9) The shoulder provided alo,ggzhe road edge
should be Q‘b'

O
a. Rougher than the traff@%nes
b. Smoother than the\n%fﬂc lanes
c. Of same colour &at of the pavement
d. Of very low \Qég%earing capacity

Q\



Answer: A

1. The purpose of building a
shoulder is that in the event of
an emergency or breakdown a
vehicles.

(/
2. Shoulders help provide ex@(\
structural support of theQ/{\
roadway. N\
o




&
&
Q. 10) Camberin road provids%@br

a. Effective drainage ‘\\(\0)
b. Counteracting the c pfrifugal force

c. Having proper ségb istance




Answer: A \‘96

a. Effective drainage — Camber o)

&
b. Counteracting the centrlfl@g’l force — Super elevation

c. Sight distance — SSD@% etc

\4\

O



\({b*

\0

gradient the stopping sight di@t’é‘nce S

a. Less ‘\\(\0)
. L <&

b. More 0\0®

c. Same (\03

d. Dependent ons eed
CJ\



Answer: B

Descending gradient > Level > Ascending




&
>

Q. 12) On asingle lane road witg\‘a\%/o way traffic, the
minimum stopping sight distaQ@e IS equal to

O

a. Stopping sight distanc:@}\Q
b. Two times the stop@g(g distance
c. Half the stoppi &tance

d. Three times.tkm topping distance

Q\




Answer: B

Single lane two way traffic
=2 xSSD

Two lane two way traffic
= SSD

\
&

L 4

O




&
>

Q. 13) The desirable length of o@king zone as per
IRC recommendation is ec an@“
O

a. Overtaking sight dista@é\

b. Two times the over@%ing sight distance
c. Three times the taking sight distance
d. Five times th@@vertaki ng sight distance

Q\




(%
&
&
QO
Overtaking zones are provided w, @‘r OSD cannot be
porovided throughout the Iengt@) f the highway

Answer: D

\\
IRC recommendation Q,Q’
&
1. Desirable Length Qﬁ\x OSD

\
2. Minimum Leﬁg\th 3 x OSD



&
&

Q. 14) Stopping S|ghtd|stance,§%?ways

a.
b.

' ess than overta

qual to overtak

c. More than overt
d. None of the ak{

ing ygj& istance

@q’\t distance
S|ght distance



Answer A @\@
23
Less than over taking sight dis&&%
O
Q
Q,Q’
6}(\
Q/(\
N
\4\



‘Qa\
L] ° ° 6
Q. 15) Reaction time of a drlvspb’g‘ﬁ\

ncreases with increasq@os’peed

. Decreases with in;g@?é in speed

s same for all spe

. None of the a,k{&g
.Q\
N

O

OO0 T




Answer: B -
PIEV Theory @

According to this theory the total reaction time o@& driver is split into four
parts viz. time by the driver for &
—  Perception \\'Q
* Itis utme required for the sensaton recew @'thc cyes or cars 1o be transmtted to the
brain through nervous system & spinal cxg

— Intellection
« Itis nume required for undmlmdm@ sttuaton
—  Emotion

* Itis ume elapsed during en @al sensations and disturbance such as fear, anger or
other feelings. é

- Vohiuon

S

* Itis time taken for %Qtum 1
\

S

O

E

S
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Q. 16) If the stopping distance is (%etres, then the
minimum stopping sight distange for two Lane, two

way traffic is R
O
Q

a. 30m | Q@@

b. 60m (\0}

c. 120m .\<</

d. 180m N



Answer: B

For two lane two way traffic
=SSD

For One lane two way traffic
=2 x SSD




Q. 17) The effect of grade on safe ov%taking sight
distance is >
N

. | N
a. To increase it on cescendwg’@rades and to
decrease it on ascending grages
0. To decrease it on ces@%cing grades and to
Increase It on ascendi@’grac es
c. Toincrease it o@&h descending and ascending
grades N
d. To decreas€jt on both descending and ascending
grades




‘(\(0@
&
OSD always increases either %ésﬁcending gradient or

ascending gradient. O
@‘\\0

&

S
Sl

Answer : C




\0

Q. 18) The ruling design speed onr@-Nationa

S

a. 60
b. 80

<

<

c. 100

d. 120 kmph

nighway in plain Terrain as peé recomme
O
Q
mph ’Q@Q’
mph (\0}
<mph &

ndation



Answer:C

Table : Terrain classification

Terrain classification: Cross slope (%)

Plain 0-10
Rolling 10-25
Mountainous 25-60
Steep 60

IRC specifications fo‘rgD@sign Speed

Nesign speed in km/hr

Plain % Rolling area Hilly area Steep area
R{@ in Ruling Min Ruling Min Ruling Min

1 NH&SH Q 00 8 80 65 50 40 40 30

. Q
2 M Q\ 80 65 65 60 40 30 30 20
N

65 || 50 50 40 300 25 25 20

50 40 40 35 251 120 25 20



Q. 19) The terrain may be C|aSSI

if the cross slope of land is Q’O
(\0)

a. Upto 10%

b. Between 10% and 2\6"%

c. Between 25% 3 %

d. More than 6&%.

&
>

as rolling terrain



Answer : B



Q. 20) If b is the wheel track of a vehigle and h is the

height of centre of gravity above rgaqﬂ surface, then
the avoid overturning and _ateg\skidcing on

ould always

ateral friction
- |ateral friction

orizontal curve, the centr'f&ga ratio sh
ofc {\Q
Q}Qz
a. Less than b/2h and greé§\rthan coefficient of
b. Less than b/2h and ess than coefficient o
c. Greater than b/2hand less than coefficient of
d. Greater than and also greater than coeffi

friction

ateral friction
cient of lateral



Answer : B




\0
Q. 21) As per IRC recommendatio@?ﬁhe maximum
limit of superelevation for mixe,g‘&rafﬂc in plain
Terrain is <

N
a.1in 15 ok
b. 1in 12.5 &
c. 1in 10 K2)

d. Equal to ca@;@r



Answer: A \0
\({b'
S

Maximun super elevation ’b%s\

1. Plain and rolling terrai@Q\QQ’]% or1in 15

2
2. Hilly terrain - 10%r 1 in 10
.A%Q/
N

O



\0

(4

Q. 22) For the design of superele&\a%on for mixed
traffic conditions, the speed @f@duced by

O
a. 15% Q}Q
b. 20% ¥
c. 25% ((/00)
d. 75% A



Answer :C \"0

Design of super elevation, e + f = V%/127R \Q%Q
Stepl. Calculate super elevation for 75% of design spe@fb\e'glecting the effect of friction
=(0.75V) %/127R

If e < emax. emax. ( 7% for plain and rolling 10@ hilly terrain ), then provide e, other wise
Step2. Calculate coefficient of friction assum@ aximum value of super elevation

0.70 + f = V¥127R \Q
If f <0.15, then provide super el@m is 7% or 0.70, other wise

Step3. Reduce the speed \A\

0.7 +0.15 =V%127R



\0
Q. 23) On horizontal curve if the @%ment s kept
horizontal across the alignmeng{t}\en the pressure on

the outer wheels will be Q

©
a. More than the presswef€ on inner wheels

b. Less than the pre é}?e on inner wheels

c. Equal to the pr\égz re on inner wheels

d. Zero N

O



Answer: A



Q. 24) The equilibrium superelevatiom®required to
counteract the centrifugal force fully’is given by

>
a.V2/27.5R %

b. V2 / 75R Q

c. (0.75V) % /127
075)*/ 1276¢
N
d.V?/127R



Answer: D Q
(\fz}
Super elevation, e + f = V2/127R\‘$\
Lox
Q
Equilibrium super e\evatm@( super elevation to

counteract fullycentrlthgalforce thenf=o0
N\




Q. 25) For constant value of coefficiert of lateral
friction, the value of required supgfelevation

increases with ,b%&\
Q
a. Increase in both speed radius curve
b. Decrease in both sp d and radius of curve
c. Increase in speed aid with decrease in radius of
curve .\Q/Q
d. Decrease irb yeed and with increase in radius of
curve




\0

Answer: C %(\@
N
N
. (o
Super elevation, e + f = V2/1%)ﬂ%
&
Q,Q’
N
<&
A
\4\



Q. 26) To ca
radius of ho

IS glven

a. 8 kmph

OY

b. 12 kmph
c. 16 kmph
d. 20 kmph

culate the minimu

rizontal curves in P

\0

m \@%’e of ru
@QS, the des

INg

on speed



Answer: C



&
>

Q. 27) The absolute minimum \{\s of curve for
safe operation for a speed of@ kmph is

O
a. 110 m Q}\Q
b. 220 m &
c. 440 m @003
d.577 m A



Answer: C @.\(b"
23
Design speed(kmph) 30 40 50 60 %9 80 90 100 110
Rmin in m 40 70 100 130 900 260 320 400 440
&
Q}QJ
N
&°
A
D



\0
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Q. 28) The attainment of su perei@?atlon by rotation
of pavement about the innerQ@ge of the pavement
O
a. Is preferable in steep t@‘#\ain
b. Results in balancingthe earth work
c. Avoids the drai problem in flat terrain
d. Does not cha@ the vertical alignment of road

Q\




Answer: C



Q. 29) select the correct statement \?
\be
. , , &
a. Psychological extra widenin pends on the
number of traffic lanes

b. Mechanical extra wide@ﬁ%depends on the speed
of vehicle o

c. Psychological extraswidening depends on the
length of whee R

d. Psychologicakextra widening depends on the
speed of vehicte




Answer: D QD
>

When a vehicle takes a turn on horizontal curve, the rear w do not follow the same path
as that of the front wheels. ,\\'Q
The vehicle has occupies more width that it occupl n straight portion of the road.

To compensate this, the carriageway width in d on the entire curved portion of the road,
which is called extra widening of pavement curve.

Extra widening = Mechanical widenin ’@‘n + Psychological widening(Wps)
= |2/2Q§\ V/9.5VR

Where 'n' is the number trafﬂc lane, | is the length of the wheelbase of the longer
vehicle in m (generally t as 6 m), Vis the design speed of the vehicle in Kmph and R is the
radius of the horizontal curve in m.



\®~

Q. 30) In case of Hill roads, the ex@ W|den|ng S
generally provided

a. Equally on inner and Out

C. Fu

d. Or

ly on th
e fourt

b. Fully on the inner ;g\@%:t

e outer sjde of t
" on |ﬁ(n rside a

side of the ¢

ipe®

Q‘Zf

sides of the curve

ne Cu

rve

ne curve

nd tr

ree fourth on outer



Answer: B
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Q. 31) The mechanical extra widening required for
10.5m wide pavement on a horizo\lz\t@ curve of a

. L &
radius R metre is given by Q"b%g\
a. LY2R .{\0)
Q
é@
b. 2L%/3R -
S®
c. L/R D
CJ\

d. 3L%2R



Answer: D 268

Width of road or carriage way (1) Single lane =3.75m (b.\
(2) Twolane =7m \Q
(3) Multi lane = number g\\“&e X 3.5m
When a vehicle takes a turn on horizontal curve, th&gear wheels do not follow the same path
as that of the front wheels, is known as mechani¢ca\widening or off tracking. The vehicle has

occupies more width that it occupies on strai @ tion of the road.
Extra widening = Mechanical widening(WgéUsychological widening(Wps)

= nl¥2R Q V/9.5VR

Where 'n' is the number of the traffic Ia the length of the wheelbase of the longer vehicle in m
(generally taken as 6 m), V is the de@ peed of the vehicle in Kmph and R is the radius of the horizontal
curve in m.

Given, Width of pavementc} means three lane road, the value of n=

Mechanical widening, Wm = 31%2R



\0

(
Q. 32) The transition curve usedé(‘n:\rothe horizontal
alignment of highways as per@@ recommendations is

a. Spira Q;\\
b. Lemniscate .\Q@
c. Cubic parabola %(\03

d. Any of the ab
N




L —emilE Y Y atl: V&

A n S We r: A (a) Centrifugal Force Diagram with Transition Curve

Cif Cular P‘ th

A transition curve may be defined as a , i r [
curve of varying radius of infinity to R e ; ! !

R  CIF
- o
S g " ‘,_cr\'\ W /}'
\ yooie e Ju

Objective: 1

1. To gradually introduce the centrifugal@e between the tangent point and the

beginning of the circular curve there oiding sudden jerk on the vehicle.
2. To increase the comfort of passe S.

3. To introduce designed superel jon at a desirable rate

4. To enable the driver to tu@% steering gradually for his own comfort and
security .

5. To introduce design (S\\tra widening at a desirable rate

6. To enhance the aeﬂéé ic appearance of the road

IRCrecommends spiral as the transition curve because, it fulfills the requirement of
an ideal transition curve



Q. 33) For design, that length O(E\cr}%smon curve
should be taken which is Q(b

a. Based on allowable rate o@wange of centrifugal
acceleration @

b. Based on rate of change of super elevation

c. Higher of (a and%

d. Smaller of( )Q\ (b)




Answer: C

1. Based on allowable rate of change of centrifugal acceleration, L%@'CR

2. Based onrate of change of super elevation, Lc %Q

(a) If superelevationwas provided by rotating the pavemg@rface about the inner edge
Llc=Nxex (W + We)

Where, e is the rate of superelevation, W is the widi of the pavement, We are the extra widening

and N are the gradient of terrain. . Q

(b) f the pavement is rotated about the center#&?ﬁe, double effectis achieved.
Therefore, Lc=0.5x N x e x (W + We) Q}@

Highervalueof 1 and 2 §
3. By Empirical formula Q/Q

IRC suggest the length of the sition curve is minimum,
For plain and rolling terraip,<ts= 2.7V¥/ R
For steep and hilly terrai = V%R

Where, V is the design speed in kmph and R is the radius of the curve in meters.



\0

QO
Q. 34) The maximum design grg\éf@ont for vertical
profile of a road is Q’G
O
a. Ruling gradient o)

b. Limiting gradient 0\0®
c. Exceptional gradi
d. Minimum gragient

CJ\




Answer: A 0

Gradient - It is the rate of rise or fall of road level along the length.
Raise wrt horizontal distance is called Upward gradient or ascending gradie
Fall wrt Horizontal distance is called Downward Gradient descending gra
Types of gradients

1. Ruling gradient - This is the maximum gradient which is generall\Q@o design the vertical profile of highway. So it is also
h

called as design gradient.

2. Maximum or Limiting gradient - This gradient is provided ofter stretches in highways. Whenever ruling gradients
costs high for the hilly terrains then limiting gradient is provided yhi ill reduce the cost.

3.Exceptional gradient - These are very steeper gradientsﬁ at unavoidable situations and they are adopted for stretches
not exceeding 100m of length.

4.Minimum gradient - To drain of rain water from t ad minimum gradient is needed. Generally for lateral drainage
Camber is provided. But for the longitudinal drainage @g the side drains require some slope for smooth flow of water




\0
Q. 35) The percentage compensa@@(% in gradient for
ruling gradient of 4% and horiz%%?tal curve of radius

/60mis Q
O
\\

a.0.1% ’Q@Q’

b. 1% O

c. 10% &

d. No compe%\}on



Answer: D \,0

Grade Compensation >
When a horizontal circular curve lies in vertical curve e will be an increased
resistance offered by the circular curve in the for urve resistance in addition to

the component of gravity. Q(b.

IRC specifications for grade compensatiopt@:
Q
1. For gradesflatterthan 4% - grade céﬁpensation is not required.
2. Grade compensation in% = (%@3 ) /R
3. Maximum value of gra&@ compensation in% = 75/R
N

Where, R= radius of h€dzonta| curve in metre



\0
Q. 36) If ruling grament is1in 20@@% there is also a
horizontal curve of radius 76m Jfhen the

compensated grade should &8

\\
a. 3% @Q’
0 \Q
b. 4% (\0)
C. 5% ,\Q/
d. 6% N



Answer: B
(o

>
1. Grade compensationin% = (30 + R) /R A
=(30+ 76) /76 (b.

=106/76 = 1. 39¢Q,

2. Maximum value of gradient com atlon in% = 75/R

S
Minimum of 1 and 2 that is@%
N

Given, ruling gradier@ \Iﬂ 20 means 5%

=75/76 =0.99%

So Compensated grade =5 —0.99 = 4% approx.



\0

&
Q. 37) The camber of road sho@e approximately
equal to Q‘b
O

a. Longitudinal gradient Q}\
b. Two times the lon d|nalgrad|ent
c. Three times the @%ﬁltudmal gradient
d.

alt of \ongﬁ& | aI gradient




Answer: D \Q‘&
2
Gradient =2 x Camber Q,b’t\(\
O
g\
®®
6}(\
Q/(\
N
\Q\



\0

{
Q. 38) Which of the following sh\@%\es s preferred in
valley curve Q‘b'
O
a. Simple parabola o
b. Cubic parabola 0\0®
c. Spiral @003
N

d. Lemniscate ¥

CJ\






\0

(4
Q. 39) The value of ruling gradi%f\?{?n plains as per
IRC recommendation is Q’b'
O
a.1lin 12 o)
b. 1in 15 &
c. 1in 20 ({/Qo)
d.1in 30 A§
S



Ans

wer: D

\0
The maximum, ruling and exceptional gradients as rwommend@ Indian Road Congress are given in
Table 9.17. \\'Q
Table 9.1
S. Type of Terrain ’\C : . Gradient
No. | g,@ uling Limiting or Ma. Exceptional
. |Plain or Rolling N\* 1in30 1 in 20 lin 15
Q/ (3.3%) 5%) . (6.7%)
2. |Mountainous and steep terrain | in 20 lin16.7 | in 143
with elevation more ﬁ?&ﬂ m. (5%) (6%) (1%)
3. |Steep terrain up to m height lin 16.7 lin 143 ] in 12.7
| | ' (6%) (%) (8%)




Q. 40) In case of summit curves, g;(@dewatmn angle
will be maximum when ‘b~
Q

a. An ascending gradient meets W|tlr\~Q%ther ascending gradient

Qz
b. An ascending gradient meet{\@ith a descending gradient
c. A descending gradlent@éof)s with another descending gradient

d. An ascending gr@@%t meets with a level surface



Answer: B




Q. 41) If the design speed is V kmph q@d deviation
angle is N radians, then the total Ig@%‘th of valley
curve in metres is given by the €pressions

Q"O‘
a. 0.38NVA3/2 .\\(@)
QQJ
6}0
Q/{\
D
CJ\
d. 3.8 (NV3) A1/2

b. 0.38 (NV3) ~1/2

c. 3.8 NV71/2



Answer: B



Q. 42) |

" an ascending grac

descenc
curve fo

a. /ero
b. 64m
c. 30m
d.60m

ing gradient of 1 ir

ra stopping sight ¢

\0

ient o@(ﬂw 50 meets a

50 Qﬂé?\e lengt
sta

N
2

nce of 80

N of summit

M will be



L >SSS = L=NS%4.4

L<SSD = L=2S—4.4/N
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‘Q\E
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Q. 43) Highway facilities are d%@ned for

. An
. An
Thi

Q_OUQJ

CJ\

nual average hourly wdtume

nnual average ¢ ng\qézéfﬂc

. Thirtieth highes
. Peak hour\yv ((él\e of

v volume
"the year



| N4
Answer: C (;Q’b

N

N
Traffic volume may be defined as thefimber of vehicles crossing
a selected section of the road peronit time. Unitis vehicle/hour

Q
30t highest hourly volume —ngs that hourly volume which will
be exceeded only 29 timesNn a year.

N\

IRC consider 30" highest hourly volume because it is economical
and it suited Indigntraffic conditions.



Q. 44) Enoscope is used to fin

a. Average speed

b. Spot speec
C. Space mea

d. Time mear

v
S
i

C\



Answer: B QD

AL
(%
Q0
Average speed — It is the average spot sp of all vehicles passing
through a particular section or spot. Q
S .
Spot speed - Spot speed is the |®{tantaneous speed of a vehicle at a
specified location. Find using.EQgécope.
N
O
Space-mean speed ’is@ distance traveled divided by
an average travel timQ§

C)\

Time-mean speed is an average of individual vehicle speeds.



\0

(%
Q. 45) For highway geometric q@é’gn purposes the
speed used is QQ"
O
a. 15" percentile o)

b. 50" percentile 0\0®
c. 85" percentile Q/QO)
d. 98" percentilgy

CJ\



Answer: D O

S\

&,
d. Design speed or 98th percentile spee@\ It is the speed at or
below which 98% of vehicle are mo@%and only 2% exceeds that

limit O
&
a. 15t Percentile speed — It 'Q%vver safe speed.

N\
b. 50th Percentile spe@% IS mean speed.
RN

R\
c. 85 Percentile@Speed — It is upper safe speed limit for

regulation of traffic.
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Q. 46) Select the correct statement ,5;0
<

a. Traffic volume should always .b@%ore than traffic capacity
b. Traffic capacity should alwa@%e more than traffic volume
c. Spot speed is the averag\q@pﬁeed of a vehicle at specified
section O

d. 851" percentile sp‘ie@,% more than 98" percentile speed

&




Answer: B \’b‘

(%
Traffic volume is the numbers of vehicles t;%_é?s a point on a highway

on a particular lane on particular direction Afvunit time, generally in per
unit hour. <

O

Traffic capacity is expressed as the @(imum number of vehicle in a lane
or a road that can pass a given in unit time, usually an hour, i.e.,
vehicles per hour per lane. q\

N\

Spot speed is the insta \t%eous speed of a vehicle at a specified location.
i th ’\A ' : 0
Desigh or 98 perc€ptlle speed - It is the speed at or below which 98% of

vehicle are moving and only 2% exceeds that limit.
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Q. 47) Length of a vehicle affects @»5‘5\(0
Q

a. Width of traffic lanes ,(\%

b. Extra width of pavement@hd minimum turning radius

c. Width of swoulders{;\&Q\%arking facilities

d. Clearance to be praovwided under structures overbridges,
underbridges etc.%@

C}A




Answer: B

\0
Length of vehicle affects: \Q@‘
Extra widening and radius of curve S

Extra widening refers to the additional width of c@geway that is required on a
curved section. Q

1.Mechanical widening or off tracking %
2 .Psychological widening \\Q
<

Width of vehicle affects: ) <&
Width of pavement, shoulder an&\rking facilities.

Height of vehicle affects: \Q/{\

Vertical clearance for ng‘@ er bridge, electric line etc

Weight of vehicle affegg:
Thickness of pavement



o
&
Q. 48) The maximum width of vehi@gas recommended by
IRC is QY
O

a. 1.85m o)
b. 2.44m &
c.3.81m (\Q
d. 4.72m NS

R\

N\



Answer: B @,\(b'
>

Maximum dimension and weigthoﬁvehicle by IRC
Width = 2.44m &\00)
Height =4.75m @Q’
Length = 18.0m Q\Q
Weight = 52.2 tone%Q

D

N

O
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Q. 49) Desire lines are plotted ”b(é&

a. Traffic volume studies &\QO)
b. Speed studies <

4
c. Accident studies 0}

d. Origin and destingtjon studies

NS
.\A\

O



Answer: D
a. Traffic volume may be defined as the number of vehicles cro%{@’a selected section of the

road per unit time. \Q
Method of volume counting
(1) Mannual counts, (2) Automatic counters, (3) Moving ethod

(o

b. Speed studies are useful for establishing speed zoWes, traffic signals, regulatory signs, non-
passing zones, warning zones etc. Q
N\

c. The various steps involved in the traffic a€€jdent studies:
(1) Collection of accident data, (2) Pre (Gtion of report,
(3) Study of accident, (4) Suggestio ‘gremedial measures.

d. Origin and Destination studies: Q

Desire line are prepared. (Twopoints connect by a straight line)

Thickness of desire line, sh olume of that road.

Methods of collecting O D studydata

(1) Roadsideinterview method, (2) License plate method, (3) Return post card method,
(4) Tagon car method, (5) Homeinterview method



®\®
Q. 50) Which of the following met s preferred for
collecting origin and destinationé@a for a small area like a

mass business Centre or large @) rsection

N\
a. Road side Interview me@ﬁéd
b. Licence plate methog
c. Return postcard n@%od
d. Home interviewcmethod

Q\



Answer: B

— License plate method



51

The traffic manoeuvre sh&% in Fig. 4]

represents >N
\\S\‘b
®'
D —\—::
@Q}\ Fig. 4.1
a) diverg; |

b) me
c) {@g:g
) Gweaving



Answer D
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Q. 52) The diagram which shows th@?pproximate path of
vehicles and pedestrians involveQ(ﬁ’i accidents is known as

&
a. Spot maps o
b. Pie charts QQ
L . N\
c. Condition diagra (\0)

d. Collision diagra

S8
&



Answer: D

Accident record may be maintained by means of Iocatiom&es, spot maps, collision
diagram and condition diagram. éQ

N

- Location file record locations where accidenté@e& taken place.

- Spot maps show, accidents by spots, pin\ mbol on the road map of the locality
A\

Collisiondiagram - Details of acuden@%‘atlon and show approximate path of the

vehicles and pedestrian mvolved&h‘e accidentand also otherobjects with which

the vehicle have Collided

- Condition diagram dra @of accident location showing important physical
features of the road a joining area.

Pie chart showing segregation of fast moving traffic.



\0
Q. 53) With increase in speed of the%@@fic stream, the

minimum spacing of vehicles QN
oy
%
a. Increases ,00)
b. Decreases Q}\

c. First decreases and tf\@@increases after reaching a

minimum value at o Q@oum speed
d. First increase ar en decrease after reaching a

maximum valu%‘)&éoptimum speed



Answer: A



Q. 54) Traffic volume is equal to

a.
b.
c. Traffic s
d. None o

Traffic d

raffic o

ensity x Traffic sp@éﬁQ
ensity/traffic speed
need/traffic (&&ity

"the abon'/Q

NS
.\A\

O



Answer: A



(%
&
&
Q. 55) which of the following is ﬁn as design capacity

a. Basic capacity \\QO)

b. Theoretical capacity @Q’

c. Possible capacity &
O

d. Practical capacityl,,
D
N\

O




Answer: D \({0\

Traffic capacityis expressed as the maximum number of @e in a lane or a road that can pass a
given point in unit time, usually an hour, i.e., vehiclesQ ur per lane or roadway.

roadway during one hour under the most nearlgNgeal roadway and traffic conditions.

Possible Capacity is the maximum nump@ehicles which can pass a given point on a lane or
highway during one hour under the praYg¥ing roadway and traffic conditions.

This means that the possible capaci highway will always be lower than the basic capacity
unless the prevailing conditions traffic, approach the ideal conditions.

Basic capacity is the maximum number of vehi?@é@ﬂ that can pass a given pointon a lane or

Practical Capacity is the mgxi \n number of vehicle that can pass a given pointon a lane or
roadway during one houfjwjthout traffic density



(4

AL
(%
Q. 56) If the average Centre to Centrg&spacing of vehicles is
20 metres, then the basic capaci a traffic Lane at a
speed of 50kmph is S
&

a. 2500 vehicles per day @Q}
b. 2000 vehicles per h@\
c. 2500 vehicles per r
d. 1000 vehicles.@‘ hour
@



Answer: C

Basic capucity
Theovetical max ac’ii y

C = G e e
\/\\\r\exe.,(\g CRSI
\Y) =é\{9eec\ 1w KMPH
S\Q@ Avg. C-C SPGC3Y\8 of vehicles
(OQQ Cafe SSID b(\jg@max vehicle
Q\ Sq = Space Jap (Head to veay)
L = Avg temgth of Hhe vehicles
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Q. 57) With increase in speed of the %Q@Tc stream, the

maximum capacity of the lane QN
Q‘b

a. Increases .00)
\\
b. Decreases Q

c. First increases and thQQQdecreases after reaching a
maximum value at %E(Q@)um speed
d. First decrease AR hen increase after reaching

minimum valu ptimum speed



Answer: C




\’b~

Q. 58) Equivalent factor of Passen%@%ar unit (PCU) for a
Passenger car as per IRC is

(\0)
a. 1.0 @
b. 2.0 .\Q@
c. 0.5 (\Q
d. 10 .<</
Q



Answer: A

S.No Vehicle type uivalent factor
1 0.50
2 1.00
3 3.00
4 4.50
5 0.50
6 2.00
7 3.00
8 ﬁdrmvehm 4.00
9 | bullock-cart 6.00

10 Big bullock-cart 8.00




O
Q. 59) If the stopping distance and a ge length of a
vehicle are 18m and 6m respectivelj then the theoretical

maximum capacity of a traffic La@@'at a speed of 10 m/sec

S
&
a. 1500 vehicles per hou\QQ
b. 2000 vehicles per
c. 2500 vehicles peg our

d. 3000 vehicle@&r hour



Answer: A

Basic Capqc’nly @
Theove beal W\%\ ac’\b’(

| V _ 1000X36
b= 3 18+ 6
\/\”\e}ge QQ — {100

V "—'{@peed 1y KMpH =36X12
i\@gf Avg. c-C spacing of vehicles
N oR .
{\q Cafe 55D by ¥eay vehicle
%Q/ S = ga +L
CA Gq = Space ap (Head o yeay)
L = Avg lemgth of Fhe vekicles
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Q. 60) Scientific planning of transp&@t(gtion system and
mass transit facilities in cities sh@% be based on

O
a. Spot speed data Q}\Q
b. Origin and destination(géta
. N\
c. Traffic volume dat (\Q

d. Accident data §§

C\



(%
&

&
>
Origin and destination studies <
These studies are very essent@n planing of new highway
facilities or for improving e)@}tmg road system. It is also
used for planing of mass{apid transit system.

Answer: B
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O
Q. 61) The diagram which shows all irgp%rtant physical
conditions of an accident location likeroadway limits,

bridges, trees and all details of r@%’way conditions is

known as
‘\\00’
. %
A. Pie chart QO
N
B. Spot maps O

O
C. Condition diagrQ({(/
D. Collision dia%@n



Answer C e

A. Pie chart showing segregation of fast moving traffic. f&

>\

— Accident record may be maintained by means o@ation files, spot maps,
collision diagram and condition diagram. fox
- Location file record locations where accidentsthave taken place.

AN

B. Spot maps show, accidents by spots,é&»or symbol on the road map of the

locality Q

N
C. Condition diagram - drawin cident location showing important physical
features of the road and adj@inihg area.

*

RN
D. Collision diagram —ij@ls of accident location and show approximate path of the
vehicles and pedestrian/involved in the accident and also other objects with which
the vehicle have Collided.



\0

Q. 62) When the speed of traffic flowéq&omes zero, then
N

A. Traffic density attains maximum \Ql@whereas traffic volume

becomes zero O

B. Traffic density and traffic voIL?Q%\e both attain maximum value

C. Traffic density and traffic \@%me both become zero

D. Traffic density become&@ro whereas traffic volume attains

maximum value Q/Q
N\

*

R\
Answer A QA




Sf
= =
[o % o
E £
§ : = 5 g So
Q : S Q.
w - '\\ (7))
° " ; O
Density (veh/mi/in.) 0\0 Flow (veh/h/in.)
@ Legend
S, . .
"':'-‘ Vin |- Sf ___________:,.l - OCN | —mmmmm Oversaturated flow
= 4 - e V,, = Maximum flow
= A A D, = Optimum density (sometimes called
o / ; \, critical density)
s . i : 0\\ D, = Jam density
g / ; \ \ S, = Optimum speed (often called critical speed)
i e i N A Y ¢ = Theoretical speed selected by the first driver entering
: \ \ a facility (i.e., under zero density and zero flow rate
E R conditions)
0 D, D;

Density (veh/mi/in.)
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Q. 63) On a right angled road inters@cﬁon with two way
traffic, the total number of conﬂ@@' points is

O
A6 B\
B. 11 . \&
C.18 003
D. 24 .{O
D



AnswerD
Conflict point - Point at which a highway user crossing, merging wi (brdivergingfrom a road or

driveway conflicts with another highway user using the same r driveway.
32c points
v & erge
Q merge
16 cross




Conflict Poimts \(\@,\(b' -
&)

No. Oi Lanes R =2 Woy ﬂ%\uw = jwog

= (3 _

O
2 2 24 Q}\Q 11 6
<&
2 3 ?Qf I 8
2 4 \((}32 17 to

24 13 11
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QO
Q. 64) The background colour of th&informatory sign
board is Q(b'
O
A. Red Q}\
B. Yellow .(\Q’
N\

C. Green (\0)
D. White \Q/

Q\

N\



Answer B e

Traffic control device is the medium used for communicating between t engineer and road users.The
major types of traffic control devices used are- traffic signs, road m@gs , traffic signals and parking

control.
QN
Types of traffic sign: - Q(O‘

Regulatory signs
These signs are also called mandatory signs because it i%ndatory that the drivers must obey these signs.
White background and circular in shape with red bd

Warning signs
Warning signs or cautionary signs give mfom@ n to the driver about the road condition.
White background and shape is upvvard t lar or diamond shape with red bordsigns

Informatory signs

Informative signs also called gwd%gns are provided to assist the drivers to reach their desired
destinations.

examples are route marker d&tlnatlon signs, mile posts, service information, recreational and cultural
Interest area signing etc.

They are written black letters on yellow background.




(%
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Q. 65) Which of the following is md@g‘fed by a warning
SIgn Q(b'
&
A. Level crossing @
B. No parking @

C. End ofsoeed limi
D. Overtaking prok\

CJ\




Answer A



Figure 5B8-7. Regulatory Signs on Low-Volume Roads
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Pedestrian
Crossing

Narrowr

Bridge Loose Gravel | Cycle Crossing

School ahead Men at Work Cattle Falling Rocks Ferry

Image Credit - www.trafficsigns.co.in



INFORMATIVE SIGNS
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Q. 66) “Dead Slow” is a Qfé'\
A. Regulatory sign \\(\Q
B. Warning sign Q,Q’

C. Informatory sign Q\{\
D. None of the abO\Q/Q

N\
. \4\

O



Answer A
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Q. 67) The most efficient traffic %gﬁaﬁ system is

A. Simultaneous system \\QO)
B. Alternate system %

C. Flexible progressive system

D. Simple progressi\«@gystem
X

N

O




Answer C ,@9

Flexible system — O
It is possible to automatically vary te'length of signal cycle at

intersection with the help of se s to detect vehicle arrival and

connecting to the master cont er.
This is the most efficient .
N\

N
QO
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Q. 68) The provision of traffic ygna%é\mtersectlons

A. Reduces right angled and reéé%nd collisions
B. Increases right angled anc(@ r end collisions
C. Reduces right angled c@ﬁélons but may increase rear

end collisions ?
D. Reduces rear en Isions but may increase right

angled coIIisions\4§

O




Answer C

&
2 Reay A-B
Head B C
Right angle 8 D

="
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Q. 69) Select the incorrect statement(;Q(O"
S
A. Stop or red time of a signal isQ@'sum of go and
clearance intervals for the cr low
B. Go or green time of a si al is the sum of stop and
clearance intervals for t@ ross flow
C. Clearance time is rally 3 to 5 seconds
D. The cycle Iength\éﬁormally 40 to 60 seconds for two
ohase signals. Q\




Answer B

1. Red for stop

2. Green for go

3. Amber (yellow) for proc

S

G+Y=R ‘\Q/Q
R\

D

O
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Q. 70) Center Line markings are us(go;@\
L | <
o designate traffic lanes ,QQ
_ \N p—
0 roadways meant for t@b way traffic
0 indicate that overt@gr\g IS not permitted

. To desighate propégéteral placement of vehicles before
ning to dlffere&t\\ ections

o0 w>

—+
-
D)

*

O



A B (o
NSWer @\

Traffic marking are special signs used to regulate tf@m

1. Centre line — used to separate two way traf@@’m long and 8 m space

2. Lane line — indicate traffic lanes and u@%guide the traffic
<

3. No passing zone marking — Over%@ug is not permissible

4. Stop line — Made near the rians crossings, signalized intersections etc. to
indicate that vehicles have éxop before this line and then proceed.

X\

A) Cross walk — Wher He pedestrian have to cross the pavement
B) Parking space limit — indicate the space for parking and its proper utilisation



@\ﬁ
Q. 71) The particular places where strians are to cross
the pavement are properly markéngy the pavement
marking known as S
&
A. Stop lines o

B. Trun markings Q\Q
C. Crosswalk lines Q/Q
D. Lane lines .A%

O



Answer C




72.  Which of the folkwvmg show%skewed and




Answer C

T-Junction

Q}Qz

Scissors or sl@ ross Skewed junction Staggered junction

N\

A hvt

Staggered and skewed junction Muiti-leg junction
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Q. 73) The entrance and exit curve Rotary have
X\

fox
A. Equal radii and equal widths ?pavement
B. Equal radii but pavement ssdth is more at

entrancethean at exit cur\@@

C. Equal pavement Wid@b@but radiis is more at entrance
curve than at exit c

d. Different radii.@d different widths of pavement

Q\



sputter

A s

central

exit radius

entry radius (X island
i ), weaving
7)
2 width
circulation
aray /“' width
width »
exit width Q\
Q. GIYE WAY
radius of X line

the inscrib ’\
circle C’J\
approach

width



nswer Jox
A D (b«\

Rotary intersection is an enlarged Road intersection \ﬂ?)%’e all converging vehicles
are forced to know around large central Island infg,%Direction before they are

allowed to weave out of traffic flow. Q
1. Radius of curve at entrance = 30.5m fo ph speed and 18.3 m for 32 kmph
at exit =47 m Okmph speed and 30.5m for 32 kmph
<&

2. The width of the carriageway @ry and exit will be lower than the width of the
carriageway at the approach @ able reduction of speed.

IRC suggests that a two la e%ad of 7 m width should be kept as 7 m for urban
roads and 6.5 m for rural Keads.

Further, a three lane @ of 10.5 mis to be reduced to 7 m and 7.5 m respectively
for urban and rural roads.



\’0

Q. 74) When two equally mportan%@ds cross roughly at
right angles, the suitable shape Qﬁ ntral Island is

A. Circular &00)
B. Elliptical %
C. Tangent 5\0

D. Turbine \Q/Q



Answer A

Shape of Central island

a. Circular - Suitable when roads of
equal importance and cross each
other at right angle.

b. Elliptical — When four or more t@
four intersecting roads. QQ

c. Turbine —reduce speedo{{ ntry
and increase at Ieavin&’}\Q

i 72 TANGENT
Fig. 5.36 Different shapes of rotary island and layout of intersections

d. Tangent — One road is important.
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Q. 75) the maximum number of vet@b(?es beyond which the
Rotary may not function efﬂcienQ;/bl's
O
A. 500 vehicles per hour Q}\Q
B. 500 vehicles per day - QQ
. N\
C. 5000 vehicles per h@@x
D. 5000 vehicles psi\r ay

*

O



Answer C Q(b'

As per |IRC Q}
1. Volume of traffic is bet\A@gﬁ 500 to 3000 Vehicles per hour

2. Number of intersect%;(&)ads between 4 to 7/

0\
OA\
CJ
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Q. 76) A traffic rotary is justified Wh@%

Q"b

A. Number of intersecting roadsdis between 4 and 7
B. Space is limited and cost@\\

C. When traf
fic volu& more than 5000 vehicles per

D. When tra
hour

ic volu ﬂei@%ss than 500 vehicles per hour

0\
QA\
CJ



(%
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&,
1. As per IRC traffic volume for rotary to 3000 Vehicles per

hour
O)Q

2. Number of intersecting roa@\ between 4 to 7

Answer A

3. Rotary requires large a@ of land hence cost of its
construction may be high.

N
\Q\

O



Q. 77) When a number of roads a%é\etmg at a point and

only one of the roads is importa en the suitable shape
of rotary is
\
A. Circular @Q}
B. Tangent Q\Q
C. Elliptical Q/Q
D. Turbine 4%

CJ\



Answer B

Shape of Central island

a. Circular - Suitable when roads of
equal importance and cross each other
at right angle.

b. Elliptical = When four or mo.rqgfan
four intersecting roads. &

Qstg{entry and —

c. Turbine — reduce spi
increase at Ieaving.c'J\

TURBINE TANGENT
d. Tangent — One road is important. Fig. 5.36 Different shapes of rotary istand and layout of intersections
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Q. 78) Maximum number of vehi<§lrg§\c:an be parked with

A. Parallel parking \\QQ
B. 30° angle parking @QJ
C. 45° angle parking é}Q
D. 90° angle oa’<'m\ N
N
N






&
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Q. 79) When the width of kerb par)-’{@(g space and width of
Street are Limited, generally pre@@'ed parking system is

S
A. Parallel parking Q}\
B. 45" angel parking .\Q@
C. 65° angel parking (\Q
D. 90" ange oaf<'n,gQ/




Answer A




\0
\({b*

Q. 80) As per IRC recommendationagfﬂe average level of
illumination on important roadsQéé'rying fast traffic is

S
A. 10 fux Q}\Q
B. 15 [ux .Q@
C. 20 lux QQ\
D. 30 lux %Q/
Q



Answer D



&
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Q. 81) The most economical I|ghtma®(7ayout with the
suitable for narrow roads is Q(b'

(\0)
A. Single side lightning @
B. Staggered system .\Q@
C. Central lightning syq@ﬁm
D. None of the ab%g/

CJ\



Answer A S acuccanyg S
L% "]
Lighting layout - (i)% LE SIDE SYSTEM -

1. Single side system— \Q
Suitable only for narrow pavements.

Spacing of poles 30m to 60m

30 TO 60O M —of

. |
o ]

cTaae

2. Staggered system - . Q | (i) STAGGERED S¥STEM
Wider roads with three or more lanes. \\
Spacing of poles 30m to 60m @

strip and heavy traffic conditio () CENTRAL SYSTEM

o Y o B }
h—30m6om—? |

Qiv) OPPOS\TE SYSTEM

For three or more lanes with na Q/ raI 30 v0 60 ™ -

4. Opposite system -
For Wider roads depend|@bpon situation.

3. Central system - { 2 ? %
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Q. 82) The direct interchange raa@nvolves

iverging to the right side{&% merging from left

A.D
B. Diverging to the left sid@%nd merging from right
C. Diverging to the righé)‘&\de and merging from right
D. Diverging to twe\l@ﬁ*\mde and merging from left
R\
N\

O
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Q. 83) In soils having same values of(@stluty index, if

liquid limit is increased, then QQ}

A. Compressibility and permeab'\@@decrease and dry strength
Increases Q}

B. Compressibility, permeai@'@ty and dry strength decrease

C. Compressibility, per Ility and dry strength increase

D. Compressibility at rmeability increase and dry strength
decreases 0\4\

O



‘(\@\@
&
S
Q’b'
Answer D .(\0)
Q;&\
Plasticity index = Liqu'@@fmit — Plastic limit
O
Q/(\
N

&
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Q. 84) Which of the following tests-@%asures the
Toughness of road aggregates Q(b'
O
A. Crushing strength test Q}\Q
B. Abrasion test .Q@
N\
C. Impact test QQ

D. Shape test '§§
N\

O



Answer C

\0
A. Crushing test — Strength of coarse aggregate \Q@‘
Procedure
1. Aggregate specimen 10 mm to 12.5mm \Q

2. Test cylinder filled with three layers and tanq@s@'each layer 25times (W2)
3.4 t/m up to 40 Tonnes (CTM) q

4. Weight Finer than 2.36 mm IS sieve V\/g\

Aggregate crushing value = WZ/W

B. Abrasion test (By Los Ang%@chme — Hardness

C. Impact test — Toughne@

D. Shape test — FIaklnqu index and Elongation index



(4
&
&
Q. 85) Los Angeles testing machié@'@used to conduct
A. Abrasion test \\QO)
B. Impact test Q,@
C. Attrition test &
D. Crushing strengtf@?‘t’
D
N

O



\0
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&
QT
Answer A o)
&
Attrition — This is action of mutx@ffubbing of stones or aggregate. Tested
by Abrasion test. &Q
O



(%
&
Q. 86) If in a Dorry abrasion test th@%ss in weight is 21
grams, then the coefficient of h@c@iess IS

O
A 9.5 B\
B. 13 .\Q@
C.17/ (\Q
D. 21 .{O
Q



Answer B



(%
@
&
N\
Q. 87) In CBR test the value of C calculated at

A. 2.5 mm penetration only‘\\(\o)

B. 5.0 mm penetration on

C. 7.5 mm oewet”at'on@y

D. Both 2.5 mm and@/% mm penetrations
N\

N\

O




Answer D R

>

» Calculate the CBR value using wing formula.

CBR% — Corr Load Value « 100 (

ndard Load
&

PENETRATION(MM) TOTAL STANDARD UNIT STANDARD LOAD
LOAD (Kgf) : (kg/em2)

2.5 Q\ 1370 70
. .Ot 2055 105
X




('
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Q. 88) If aggregate impact value is @*ct)o 30%, then itis
classified as Q(b'
O
A. Exceptionally strong @Q}\\
B. Strong N

C. Satisfactory for rcgé@n rfacing
D. Unsuitable for rgdd surfacing
Q\

*

O



Answer C
\0
Procedure (o
1. Aggregate specimen 10to 12.5 mm filled in three 6}%5 and tamped each layer
by 25 blows (W1) N

2. Sample transfer in impact test apparatus ach(Q'ﬂpacted by tamping road 25
times

3. Hammer drop freely from 38 cm and i@ blows

4. Finer than 2.36 mm IS (W2)

Impact value = (W2/W1) x 100

mpactvalue<10% Exce%@y strong

mpactvalue 10-20% Stro
mpactvalue 20-30% actory for road construction

\
For surface or Wearingcgourses IV should not be more than 30%
For base courses allowed up to 45%



&
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Q. 89) The maximum allowable Losﬁgeles abrasion value
for high quality surface course isQ(b'

O
A. 10% Q}\Q
B. 20% .QQ’
N\
C. 30% 003
D. 45% .<</
Q



Answer C \‘5\6

Abrasion value ,00)
1. CC construction < 16%~
2. Bituminous (a) Sur(@%e course up to 30%

(b)@(}e course up to 50%

0\
OA\
CJ
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Q.90) Percentage of free carbon | \?tumen IS

A. More than that in tar \\QO)
B. Less than thatistar _o%

C. Equal to that in tar Q\Q
D. None of the abO\.cg/Q

Q
. \A\

O



Answer B

(%
&
Bitumen is obtained by fractional d@%lation of crude
petroleum (in the presence of aiQ.(b“
't have less free carbon conte@Q

Q}\
Tar is a viscous black liguidHwhich is derived through the
process of destructiv@tillation of crude petroleum (in
the absence of air.
't have more fr%&arbon
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Q. 91) The ductility value of bitume@%or suitability in road
construction should not be less @9’1

S
A. 30 cm Q}\Q
B. 40 cm .QQ’
N\
C. 50cm QO)
D. 60 cm .\Q/
Q\
N



\0
(%
2N
Answer C \(\
Q’b
Ductility is a measure of elasticity of Qmen It is expressed as the
distance in centimetre to which st rd briquette of bitumen can be

stretched before the thread bre

The ductility of bitumen 5 @%O cm
For satisfactory perfort e should not be less than 50 cm

o



C} Fig. 8.9. Ductility test



(%
&
Q. 92) The maximum limit of water\‘@tggsorption for
aggregate suitable for road consQ@Etion IS

O
A 0.4% B\
B. 0.6% 4
N
C. 0.8% O
D. 1.0% &
D



(%
&
&
Answer B N
Q"b’
As per IRC Water absorptioQ@%H not be more than 0.6%.
&
0}(\
Q/Q
Q



\0

(%
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Q. 93) Which of the following repre&qﬁts hardest grade of
bitumen Q(b'
O

A. 30/40 o)
B. 60/70 .\Q@
C. 80/100 O
D. 100/120 .\Q/

Q\

N



Answer A \0
N
| (a
Penetration test: -

It measures the hardness OQ@ness of bitumen by measuring
the depth in tenths of a millimeter to Whlc& tandard loaded needle will
netr rtically in nds. .
penetrate verticallyin 5 seconds ®

\

The penetrometer consists of a n%&assembly with a total weight of 100gm
N
A grade of 40/50 bitumen meq&he penetration value is in the range 40 to 50 at

standard test conditions. Q/
D

In hot climates, a Iom@\penetration grade is preferred.



N
@""""“;

PENETRATION
(mensured o 0,1 umits

AFTER SSECONDS



\0
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Q. 94) Penetration test on bitumen@c&sed for determining
its Q(b'
O

A. Grade Q}\
B. Viscosity : Q@

. N
C. Ductility QO)
D. Temperature sui\gﬁfptibility

C}A



Answer A



\0
\Q’b*

\(\(9
Q. 95) Bitumen of grade 80/100 ns

ts penetrati
ts penetrati
ts penetrati
ts penetrati

N value Is 8

o0 ®P

O O O O
D)
<
Q)
(_
f_l-
O
=
O
=
=




Answer C Q’b'
.QO)

It measures the hardness or softng$sof bitumen by measuring the depth

in tenths of a millimeter to Wbi&@a standard loaded needle will penetrate
vertically in 5 seconds. Q\
\

Q/
0\
’\A\

O
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Q. 96) RC-2, MC-2 and SC-2 corr%sr&(\nd to

A. Same viscosity (\0)

B. Viscosity In increasing Qgﬁ’er from RC-2 to SC-2

C. Viscosity in decreaa@Qorder from RC-2 to SC-2
D. None of the abovg/(\

N



Answer A >
>

Normal practice is to heat bitumen to reduce @Qiscosity.

Cut Back Bitumen: - Whose viscosity has b%%\educed by addition of
some volatile dilutent.

-Cut back mix and volatile matter evg@ates.

Types of cutback bitumen f&\

1. Rapid curing cut back (RC) — E&orate quickly

2. Medium curing cut back (ME} slowly

3. Slow curing cut back (S ery slowly

The grade of cut bad@}signated by RC-0, MC-0, SC-0.
Suffix numericals a@\,l,z,’;% etc desighate more viscous as the number
Increases.



\0

\({0
Q. 97) The recommended grade of-@afor grouting
purpose Is Q(b'
O

A. RT-1 o
B. RT-2 4

_ N\
C. RT-3 O
D. RT-4 %Q/

D



Answer D Q0

(%
Grouting - injection of pumpable materials into a\{@or rock formation to change
its physical characteristics (&\
Tar: - it is viscous liquid obtained by the deStcuctive distillation of wood or coal in
absence of air. ,’&\

QQJ

Grade of Tar QO
RT-1 used for surface painting '@ceptionally cold weather.
RT-2 standard surface paini4 nder normal conditions.

RT-3 can be used for surﬁ%e ainting, renewal coats for light carpets and premix
chips for top surface. =<

RT-4 used for premixig macadam in base courses.
RT-5 used for grouting purposes.



&
>

Q. 98) Softening point of bitumen t%Qused for road
construction at a place where maxum temperature is
40°C should be

O

Q
A. Less than 40°C o

B. Greater than 40°C Q\Q
C. Equal to 40°C N

*

D. None of the 3 e

CJ\



Answer B Q"O'
O
Softening point is deﬂne@%s the temperature at
which a substance at @%’s a particular degree of
softening under s ied conditions of test.
D
QA
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Q. 99) For Rapid curing cutbacks, t(bh*'g%il used is
| Q
A. Gasoline ,(\0)
B. Kerosene oil Q}\
C. Light diesel .(\Q’
. N\

D. Heavy diesel (\Q

NS

\

0\4



&
&
S
Q’b'
Answer A .(\0)
Q
<
Kerosene oil - I\/Iediur\&ring cut back
O
Q/(\
N

&



\0

\({b'
Q. 100) The method of design of ﬂa@%le pavement as
recommended by IRC is Q(b'
O
A. Group index method Q}\

B. CBR method .\Q@

C. Westergaard metgdq@)

D. Benkelman m’ei{&
O



Answer B



(4
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Q. 101) The group index for a soil, o5e liquid limit is
40%, plasticity index is 10% and Q@zentage passing 75
Micron IS sieve is 35, Is S
O

Q
2

O 0O W >

. 0
.3
. 5
./



Answer A

(%
G/=0.2a+0.005a.c. +0.01b.d (b'\
where, %Q
a=p—35 (p=percentage of soil finer than 0.075 mm or 75mig®
b=p—-15 (b,
c= LL - 40 Q
d=PIl - 10

Gl =0.2a + 0.005 a.c. + o.o1|o.o|é}°&\(\q

Gl =0.2 x (35-35) + 0.005 5-35) x (40-40) +0.01 (35-15) x (10-10)

N\
Gl=0 {\Q

Greater the value of grouN&x poor will be the quality of soail.
0-2 Good .. \N
2-5  Fair Q\
5—-10 Poor
10—-20 Very poor



(4
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Q. 102) Bottom most layer of paéeﬁ*rent s known as

A. Wearing course \\(\0)
B. Base course @Q’
C. Sub-base course 6}(\

\

D. Subgrade &
D
@



Answer D

Flexible pavement
1. Sub grade

2. Sub base course
3. Base course

4. Surface course

Rigid pavement

1. Sub Grade ‘
2. Base course ()
3. Surface course
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Q. 103) Flexible pavement distri the wheel load

A. Directly to subgrade \\(\0)
B. Through structural actjef¥’
C
D

Through a set of Iay@qo the subgrade

.. None of the abovg/(\

NS
.\Q\

O
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Answer C \‘S\(O

{ox
Flexible pavements will transm&%heel load stresses to the

lower layers by grain—to—grair\\(\
<&

<
Rigid pavement, load isc’g;ﬁ?tributed by the slab action and
directly to the sub .
N

N
S

O



\0

(%

Q. 104) The number of repetitions, \?ch the pavement
thickness designed for a given w load should be able
to support during the life of paﬁe ent is

‘\(\
A. 1,000 o
3. 10000 &
C. 100000 O

D. 1000000 .
CJ\



Answer D



\0
Q. 105) Group index mthod of design *az{aﬂexible pavement
IS (8;06
Q
A. A theoretical method ,QQ
B. An empirical method ba@h on physical properties of
subgrade soil .\Q@
C. An empirical met Q@based on strength characteristics

of subgrade soil .5
D. A Semi empi Sé} method



Answer B

\0
Group Index method of flexible pavement design is a%Qﬂpirical method which is
based on the physical properties of the soil sub—gr@

To design the thickness of the pavement you )Q/e to go through the following steps:

1.Find out the Group Index Value(Gl) ofi‘(&soilz :

Group Index is a number assigned to soil based on its physical properties like
particle size, Liquid limit and plastig(miit.

It varies from a value of O to 20 er the value higher is the quality of the sub-
grade and greater the value@ s the sub-grade.

N\
Gl=0.2a + o(qus a.c. + 0.01b.d

2. Use the design charts to find out the thickness of the pavement and layers.
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Q. 106) Select the correct statement \(\(3

A. More value of group index, less tIQc:?'ness of pavement will be

required

B. More value of CBR, greater@%kness of pavement will be

required

C. Minimum and maxi {kﬁgvalues of group index can be zero and
20 respectively Q/

D. All of the above Q\

@)



Answer C

Greater the value of group index per?vill be the quality of soil.
Gl is between O to 20. \(\Q

)
Good (0 - 2) .(\Q’
Fair (2 - 5) 63
Poor (5 — 10) ’ <</
Very poor (10 — ZO@§
O



(%
&
Q. 107) If the group index value of s@%’grade s between 5
and 9, then the subgrade is trea‘@@'is

O
A. Good Q}\Q
B. Falr .QQ’
N
C. Poor ((/QQ
D. Very poor §§
N\



Answer C



AL
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Q. 108) Tyre pressure mﬂuencebt«&

A. Total depth of pavement 00)
B. Quality of surface cour@q’
C. Both of the above \
D. None of the abovg/
\
X



Answer B \0
\Q’b
-Influence of tyre pressure is Predomin@xq?m the upper layers.

-Upper layers of pavements shoul@% of high quality materials.

-Tyre pressure does not affec@@otal depth(thickness) of the
pavements. \Q

-Distribution ofwhe %ad IS assumed on a circular area, but by

actual measure ofthe imprint of tyre in many cases has
been found as elli tlcal in shape.



\0

\(\’0
Q. 109) Rigidity factor for tyre pres@e greater than 7
kg/cm? Q(b'
O

A. Equal to 1 Q}\
B. Less than 1 .(\Q’

N\
C. Greater than 1 Q/(\Q
D. Zero A



Answer B \"b*

Contact pressure = Wheel load / Contagz\e}%a
Contact area = (0.9 x Wheel load ) éﬁyre pressure

The contact area can also be f@n}\d by taking actual impression of
the tyre imprint. \Q

Rigidity factor = Con a@%ressure / Tyre pressure
When tyre oressur 7 kg/cm? RF=1
When tyre oress@e <7 kg/cm? RF>1
When tyre pressure > 7 kg/cm? RF<1




\0
Q. 110) In a dual wheel assembly if P isgw’io each wheel load,

Sis the centre to centre distance of du eelsand d is the
distance between walls of wheels, t

A. Each wheel load acts independen@%pto a depth d

B. Total stress due to the dual wh@ﬁ‘s at any depth greater than 2S is
equivalent to a single wheel lo f magnitude 2P

C. Total stress due to the to ual wheels at any depth greater than S is
equivalent to a single w@oad of magnitude 2P

D. Total stress due tqiia ual wheels at any depth greater than 2D is
equivalent to a sin@\wheel load of magnitude 2P




Answer B

\0
Wheels act independently at depth appro(;@@?’ately d/2

| R\
Beyond d/2 the stresses induced in g?@‘pavement result from

each wheel load are overlap. O
&

As depth increase the overla@%} stresses also increases, but after
a certain limit, the overla&ﬁs\negligible.

twice the center gorenter distance (2S) between the wheels and
the equivalent single wheel load is equal to the load on whole
assembly that is 2P.

'\
By experiments obsﬁ%d that this limit starts at a depth of about



7 sy

Flg.%.i). Stress overlap due to dual wheels

1



\0

Q. 111) Main drawback of CBR meth that it

\Q(o

N
A. Does not consider the strenth@haracteristics of
subgrade soil .QQ)
B. Is a complex method Q}\
C. Give the total thicknesgsg’/vhich remains the same
. . N . .
irrespective of the q%g@y of materials used in the
component Iayers%
D. Does not give’) e thickness of individual layers



Answer C



112. Radius of relative stiffness in cm is given

by

a)

b)

AL
n Eh3 ]% &'
12(1-p)K X
. Eh3 ]% Q(b’

L.lz(l —""24)

BRI NN
Eors
where,B\= modulus of elasticity of cement

s A\ concrete, kg/cm?

= slab thickness, cm
= subgrade modulus, kg/cm’

C \p = Poisson’s ratio for concrete
h
k



Answer D Q}(b

o

A certain degree of resistance to slab dyéﬁ(bectmn is offered by the
sub-grade. Q

O

The sub-grade deformation is &iggﬁ\e as the slab deflection.

Hence the slab deﬂectmn?%wect measurement of the
magnitude of the sub@% e pressure.

This pressure de@h‘natlon characteristics of rigid pavement lead
Westergaard to the define the term radius of relative stiffness.
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Q. 113) Critical load position in a r(ig@c)pavement design is
taken as Q
00)
A. Interiors loading Q}

B. Edge loading \Q
C. Corner loading 0)
D. Interior, edge ar\&orner loading

CJ\



Answer D 0
o>
16.18. WESTERGAARD’S STRESS EQUA FOR WHEEL LOADS

For wheel loads, stress developed at thg‘ ritical locations can be found
below— |

(a) Interior loading W= %@ 4 log,q (% + 1.069]

bems Ci

e

: ST2P | L 5
(51} Fok Eoge Semaiiag = 22 — | 4logyo | 7 + 0.359
((/Q B b
\ T 0.6
% % ' 3P 1 a2 ]
(¢) For Corneﬁadmg Sc = ik o= J




T e

*114. If the radius of wheel load distribution is
30 cm and slab tthanE\ﬁ\Dqs 15 cm, then

the equivalent radius sisting section is
a 1.6x(30)° -0.
) (J ( )Q}@Q” 0675x15)cm

(\/1% E )> +15% +0675x15)cm

géne of the above



Answer C O

Radius of wheel load 30> 1.724 x 15 \\(b'

Because the radius of wheel load distri on is more than 1.724
times slab thickness, hence radius @Sisting section is equal to
the radius of wheel load d|str|bu<\Q5




&
>

>\
Q. 115) The critical combination of-@c’ésses for corner
region In cement concrete roadsQ@'

O
A. Load stress + warping st@‘s\s — fictional stress
B. Load stress + warpin ess + frictional stress
C. Loadq stress + wa {/@, tress
D. Load stress + fn%t nal stress

C}A




Answer C

Temperature stresses:- developed in CC pavex@'nt due to
variation in slab temp. \Q

This is caused by 6

(i) Daily variation resulting in a tem @'ture gradient across the
thickness of the slab is known as plng stresses

(i) Seasonal variation resultin Q&verall change in the slab
temperature is known as frm@%ﬁal stresses.

At interior and edge D

1. During Summer % stress + warping stress — frictional
stress

2. During Wmtero\$ Load stress + warping stress + frictional
stress

At corner = Load stress + warping stress




‘(\(0@
Q@

Q. 116) Tie bars in cement concr @‘pavements are at
A. Expansion joints \\QO)
B. Contraction joints @Q’

C. Warping joints O
O

D. Longitudinal jointy,
D
N\

O



{ox
AnswerD N
N

\Q‘b
1. Transverse joints ,8\.
(a) Construction joints(b) ExpansionQomts(c) Contraction joints
(d) Warping joints : QQ)

2. Longitudinal joints or tie bags:

QQJ

Tie bars-tie bars are no% d transfer devices, but serve as a

means to tie two slq{@
They are smaller thaivdowel bars and placed at large intervals.

They are provide@cross longitudinal joints.




\0

Surface smoothnéQ Thickness Design
or rideability , \.
Longitudinal joint

Transverse joi

o

Surface Texture ‘W'/

Concrete materials

Yy o

Dowel bars

Tiebars
Subgrade

Subbase or bas®¢

v

\



(%
@

&,

Dowel bars- The purpose of the dow ’&r s to effectively
transfer the load between two conc@te slabs and to keep the

two slabs in same height :
The dowel bars are used in Cop¥raction and Expansion joints.

The design consideration age&-

1. Mild steel rounded bag)

2. bonded on one si‘%ﬁfree on other side
\

C}A







\0
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Q. 117) The maximum spacing of c@?raction joints in rigid
pavement iIs Q(b'
O

A. 2.5m Q}\
B. 3.5m .(\Q’

N\
C. 45m Q/QQ
D. 5.5m A




(o
>
2N
Answer C N

fox
Q
Contraction joints o)
The purpose é\f@\e contraction jointis to allow
the contraction of the slab d&o fallin slab temperature below
the construction temper@?e.

&,
Maximum spacing afi4.5 m as per IRC
'Q

CJ\



\0
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Q. 118) The maximum thickness of@%ansion joint in rigid
pavements Is Q(b'
O
A. O o)
B. 25 mm .(\Q’
N\

C. 50 mm (\0)
D. 100 mm .\Q/

Q\

N\



\0
\Q’Zr
Expansion joints \Q

The purpose of th 8<pan5|on joint is to allow the

expansion of the pavement due® se in temperature with
respect to construction tempefature.

N
Expansion joint thicknés/Q@)to 2.5 cm specified by IRC

Answer B

Provided at interﬁb 18 mMto21lm



(%
&
Q. 119) The function of an expansi@@?oint in rigid
pavements is to Q(b'

O
. . N
A. Relieve warping stressesg)
B. Relieve shrinkage stre\&fs
C. Resist stresses du% Xpansion
D. Allow free expansion

C}A




Answer D



\0
Q. 120) A traffic survey revealed the preseq@éverage daily traffic
of commercial vehicles as 1000. The an@%l rate of growth of
traffic is found to be 8 percent. The ment construction is to
be completed in three years after@@ last traffic count. Then the
number of vehicles for designé@gld pavements will be taken as

A. 1000(1.08) O
B. 1000(1.08)3 Q/QQJ
C.1000(0.92)% .\

D. 1000(1.08)3 C‘ﬁ



Answer D No- of Vehicles 3 ohu@@as pawemend”

1+ X SN
JO&

o= Yo. of Lq@nerual velicle prrday

ov_ipitial tyaffic volume
X = copdtsuction Pediod

Q)}mwl.—hmﬁe
i
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Q. 121) The fundamental factor |st election of
pavement type Is Qro.

A. Climatic condition (\%

B. Type and intensity of tr@@lc

C. Subgrade soil and D@w\age conditions

D. Availability of fun@&or the construction construction
oroject Q\

CJ\




Answer B

(%
>
Selection of type of pavement:- the mo%%portant factorsis the

traffic volume or intensity. Q‘é\'

-If traffic intensity is 30 to 200 t@%s per day then low cost road,
i.e. Earth and soil stabilized r%ﬁ‘ used.

)
-If traffic intensity up t&./é@ tonnes per day for WBM

-Bituminous road u@}\o 1500 tonnes per day

O

-Cemenet concrete road over 2000 tonnes per day



\(\@\@
Q. 122) Most suitable material for I%&%Way embankments
IS Q(b'

O

A. Granular soil o)
B. Organic soil
C
D

. Silts (\Q\



Answer A

Raising the grade of a roadway (or railway) a he level of the existing
surrounding ground surface is known as e ment.

For highway embankments, generally %P uIar soil are preferred, clay and
silt is less desirable while organic sci@a e unsuitable.

Granular soil means gravel, sar@@br silt (coarse grained soil) with little or

no clay content. Q/QQ)

For economic cormdeASK ons generally best locally available soil should
be used. Q\
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Q. 123) Maximum daily traffic capa@'&? of bituminous
pavements Is Q(b'
O

A. 500 tonnes per day Q}\
B. 1000 tonnes per day.\QQ

C. 1500 tonnes per %?@

D. 2000 tonnes oi§ V
CJ\




Answer C
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Q. 124) The most suitable equipme@@or compacting
clayey soils is a Q(b'
.\QO)

A. Smooth wheeled roller g
B. Pneumatic tyrea roIIeQQ
C.S
D.

N\
neep foot roller QQ
Vibrator .\Q/

R\
N

O



Answer C \O
&

A. Smooth wheeled roller B. Pneumatic tyred\’ er C. Sheep foot roller




&
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Q. 125) The aggregates required fo \% kilometre length
of water bound macadam road p etre width and for 10
mm thickness is

O

\\
A. 8 cubic metre %

B. 10 cubic metre Q\Q
C. 12 cubic metre Q/{\
D. 15 cubic metr.Q§

CJ\




Answer C

%\ﬁ
Quantity of aggregate = Area X Th|ckne§a\9

(1000 x 1) in?looo
Sk

=10 m3@\
20% extra broken storz/i@} volume basis are recommended

Total quantity of ag{g%gate =1.2x10

=12 m?3



o
&
126) The camber of shoulders in V\@?r bound macadam
roads is Q(b'
O

A. Equal to the cross slope Qj’\ avement
B. Less than the cross SL@% of pavement
C. Greater than the%@ slope of pavement

D. Zero N
N
Q

O



\0

(%
Q0
Answer A N\
>
Q
The term macadam in the presentime means the road surfaces

and bases constructed of crush€e or broken aggregates
cemented together by the i\@ n of rolling and water.
N\

Camber for pavemem‘Q}% shoulderis 1in36to1in48

NS
.\Q\

O
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Q. 127) The Binder normally used i@%exible pavement
construction Is Q(b'
O

A. Cement Q}\
B. Lime .QQ’

. N\
C. Bitumen QO)
D. None of the abc&g/

X



Answer C
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Q. 128) In highway constructionécﬁ\%\ng starts from

A. Sides and proceed to cem‘\@q
B. Centre and proceed to_siffes
C. One side and procee@?o Other Side
D. Any of the aboveQ}\
N\
N\

O



Answer A Q(b"

O
L N\

Rolling is started from edges @%ard the centre. When half
surface is rolled, then rolligégain s started from the other edge.

O
N
N2

N
QO
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Q. 129) For the construction of water bo q@smacadam roads, the correct
sequence of operations after spreadln arse aggregate is

A. Dry rolling, wet rolling, application creenmg and application of filler
B. Dry rolling, application of filler,. olling and application of screening
C. Dry rolling, application of scre \g, wet rolling and application of Filler
D. Dry rolling, application of ning, application of filler and wet rolling
N\
N

O



Answer C

(b\"b
Construction procedure of macadam ro\z\d\gQ

>
1. Preparation of subgrade <
The site is cleared and weak spo@rected and rolled.
Q}\
2. Pavement construction. Q@
Coarse aggregate s Spr@on the prepared surface of subgrade

3. Dry rolling \Q§
After spreading the'coarse aggregate, the rolling is done.



4. Application of screenings 268
Screening is generally used to fill about 50% of\t&@voids and rest 50%

voids are filled with filler materials. 2
&
5. Wet rolling Q(b
After the spreading the screenings, tQ\Qurface of the layer is sprinkled
with water and rolled again. é\
6. Application of filler . QQ

After the application of t e@r, water is sprinkled on the surface and
slurry is allowed to fill j{&/oids.
Q\

7. Surface finishing()®



&
>

Q. 130) The penetration macadam Qg\b?truction, the
bitumen s >
Q
O

A. Sprayed after the aggregat and spread and compacted
B. Premixed with aggrega@@’and then spread

C. Sprayed before the @\regates are spread and
compacted Q}\

D. None of the ahove

Q\




AnswerA

Grouted or Penetration macadam:- In water@%nd macadam
(WBM) the strength is developed due to ré%chanical interlocking
and bond due to soil binder. The stressg&s induced due to heavy
mixed traffic destroys these surfaceQery soon. Thus in order to
increase the stability of such roi\qx%itumen Is used as a binder.
-Bitumen is spread over th@&qr}npacted aggregate surface.
-Bitumen penetratesint @ids from the surface, filling up a part
of voids and binding ti(@%ggregate together.

1. Semi grouted - \/@n bitumen penetrates up to half of the
thickness of the @d

2. Full grouted — Bitumen penetrates upto full depth




\®~

Q. 131) When the bituminous surf &ls done on already
existing black top Road or over é@‘mg cement concrete

Road, the type of treatment tod% given is
A. Seal coat @Q’

B. Tack coat Q\

C. Prime coat Q

D. Spray of emuls@ﬂ



Answer B
1. Prime coat: - It is recommended when th@@r'st coat of

bituminous surfacing is done on an exis\t&\é\previous texture base
N

such as WBM Road. >
2. Tack coat: - It is usually recomme@led when the bituminous
surfacing is done over an existin ent concrete top or already

existing black top surface roac@}
3. Seal coat: - it is usually E%g’mmended as a final coat over

certain pervious bitume @e pavements.
Main function of se: I@gkt

1. To develop the s&‘resistance.

2. To make the s@}ce water proof.

3. To increase the life of the surface.
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\Q’b*
Q. 132) Which of the following pres@%methods is used for
base course Q(b'
O
A. Bituminous carpet Q}\
B. Mastic asphalt 4

C. Sheet asphalt QQ\
D. Bituminous boquffnacadam
Q\

C}



Answer D

Premix method:- The aggregate and binder isfixed prior to
placing and spreading over the desired Sux{%@e.

1. Bitumen bound macadam: - \\g\(g

Binder and aggregate are mixed priostd placement.

In hilly region, the WBM have bee%géund more resistant to frost
action than normal base courst\Q

In regions of high Watertabl%@he WBM offers an impervious cut
off. Q\Q

2. Bituminous carpet: --
It is construction is Sﬁ’lly recommended for surface course layer

only. N\
Premix prepared@om 10 to 12 mm size chhipings with sand and
bitumen.



\0

Q. 133) Select the correct statement (;Q(b
>

A. Quantity of Binder required for&?k coat is less than that

required for prime coat QO

B. Prime coat treatment is giv@}or plugging the voids in water

bound macadam during bi{ inous road construction

C. Seal coat is the final over certain pervious bituminous

pavements ,\Q/
D. A bitumen prirTC}JQA\s a high viscosity cutback



(%
&
\(\6
QT
Bitumen Primer is a locally man,ué@iured bitumen solution
suitable for sealing and primir@}borous and non-porous surfaces.

Answer D

Used on concrete, metal g\@\%mber surfaces.

'\
N
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Q. 134) The suitable surfacing mate@gf for a bridge deck
slab is Q(b'
O
A. Sheet asphalt Q}\

B. Bituminous carpet .\Q@
C. Mastic asphalt QQ
D. Rolled asphalt .\Q/
.4\
CJ\




N
Q@

‘(\
Answer C Q(b'
Mastic asphalt on bridges as pr @lon decking (deck is the
surface of a bridge) and flms layers.

. . N . .
Mastic asphaltis an id Q\%nstructlon material for absorbing

dvnamic stresses that ¥ccur on bridges.
Yy \i\\ g

O
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Q. 135) Which of the following ia?c&ered to be the

nighest quality construction in t oup of Black top

navements
N
A. Mastic asphalt %
B. Sheet asphalt Q\Q
C. Bituminous carpezg/{\
D. Bituminous congrete

CJ\



A D
nswer \be‘\"b
&

Bituminous concrete: - ,{Q

{ox
Bituminous concrete premix pavng\t surface construction is
the best and used for heavier a@nixed traffic

<&
<&
Coarse and fine aggregat%‘a\e used along with bitumen to give
dense mass. Q/Q
D

Tickness dependé the traffic intensity and the quality of the
base course.
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Q. 136) The thickness of bitumirk?@\(\carpet varies from
A. 20 to 25 mm \\(\0)
B.50to /5 mm Q,Q’

C.75to 100 mm Q\(\
D. 100 to 120 mm\<<§\

.4\
@,



Answer A

\0

_ | O
Premix method of bitumen construction. &
The aggregates and binder is mixed pr@o placing and
spreading over the desired surface, <
1. Bitumen bound macadam . QQ
Binder and aggregates are mi@g‘priorto placement and finishing
Thickness is kept from 5 toz\@ cm.

. N
2. Bituminous carpet Oy
Recommended for s @?e course layer only.
Premix of 10-12 m@ ize chippings with sand and bitumen

ninder. Q

The tickness varies from 2 cm to 2.5 cm




3. Bituminous concrete @.\(b
Coarse and fine aggregates are used aloné%ith bitumen to give
dense mass. ,8&

This is the best and used for heavieQand mixed traffic

O
4. Sheet asphalt \\
A premix of bitumen and s%@

S
5. Mastic asphalt Q/Q
Mastic asphaltis a@&ture of a bitumen binder, stone filler and

mineral powder Eeated and mixed in the hot state.



&
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Q. 137) Which of the following reps@%nts a carpet of
sand-bitumen mix without coars@@?g,gregate

O
A. Mastic asphalt Q}\
B. Sheet asphalt .\Q@
C. Bituminous carpe (\0)
D. Bi

tuminous cong\r e

C}A



Answer B



(%

&

Q. 138) In highway construction on{ﬁj@perelevated curves,
the Rolling shall proceed from Q(b'

O

A. Sides towards the centreq}\{\
B. Centre towards the si{t&

C. Lower edge towa%@he upper edge
D. Upper edge to&g s the lower edge

C\



\0
\Q’b

\Q@

Jox
Superelevated curve: - The rolling &?II proceed from lower edge
towards uper edge. O
2
Level surface: - Rolling is st d from edges toward the centre.
When half surface is rol@then rolling again is started from the
other edge. ,\Q/

.Q\
N\

O

Answer C
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Q. 139) Expansion joints in cement@cﬁcrete pavements
are provided at an interval of Q(b'

D
A. 10 m Q}\Q
B. 15 m N4
N

C.18mto2lm 9
D. 25mt030m &

<\

N

O



Answer C Q}@
0

Expansion joints: - &

These joints are provi@to allow the expansion
of concrete slab due to temperatu Qise.

Provided at interval of 18 m to k{é

Approximate gap width ofjoiqr}@m provided between 2 to 2.5 cm

Contraction joints: - %\Q

Kf@purpose of the contraction joint is to
allow the contract@of the slab due to fall in slab temperature
below the construétion temperature.

Maximum spacing of 4.5 m as per IRC



\0
Q. 140) Select the incorrect statemen%(\(b'
2\

N
A. Contraction joints are spacedQl@'serthan Expansion
joints 000)
B. Longitudinal joints are p@ided in cement concrete

roads to prevent Iongitu@@(al cracking
C. Dowel bars are pr (@Jed in longitudinal joints
D. Warping joints A rovided to relieve stresses induced

due to Warpingc$



Answer C

®\®
1. Transverse joints c}Q
(a) Construction joints (b) Expansion joints (c) C &ction joints (d) Warping joints
2. Longitudinal joints or Tie bars <

O
Longitudinal joints Or Tie bars Q
This are provided in CC roads if r width is more than 4.5 m.

Provided to keep the two po&g}w of slab in same level.

%o
Dowel bars: - Are used.jq expansion and contraction Joints.
K\

N\
Warping joints:- Prcga'r’ded to relieve stresses developed due to warping
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Q. 141) Hill Road is one which passQ@ct’hrough a terrain
with a cross slope Q(b"
O

A. 0to 10% Q}\
B. 10 to 25% N4

N\
C. 25 to 60% O
D. None of the abe\%

.4\

O



>
Answer C &
nswer
o
Types of terrain Cross slopein% O
&
1. Plain terrain < 10@@
2. Rolling terrain 10&25
3. Hilly terrain Q/Z(S\ 0 60
4. Steep terrain ‘N 7> 60

.4\
@,



142. Fig. 4.3 shows a longimdina\(@ecﬁon AB
of a hill road. The resistiQ@' ength L, 1s

given by %




(%
>
Q0
The resisting length of a road is its effe@‘?é length.

If two points are to be connected by3f& shortest distance in a

straight line, the gradient may be @geperthan the ruling
gradient; therefore, it becomes{ cessary to increase the length

so as to have the desired ruli@g’gradient.

Answer B

N\
Resisting length = ActQ@Q%\gth of route + (Rise and fall) /
’ Coefficient of friction bt

D
Cf\ tyre and pavement
Lr =11+ h/f
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Q. 143) In hill roads if several alterr\& alignments are
surveyed which fulfill to Geomet% andards, then the

preferred alignment is the one ich is resisting length as

A. Maximum Q’

B. Minimum q\Q

C. Very near to aver@ resisting length of all the alignment:
D. Zero A\

Q\



Answer B O
\Q’Zr

Since, in hill roads, ineffective rises and\\%?s are unavoidable, the
particular alignment for which the rQ@’ting length is the
minimum is the most desirable‘o&é},

Q
The following surveyed for f'@%g the alignment: -

(a) Reconnaissance survezz}‘)\

(b) Preliminary survey. o

(c) Determination.c&tﬁnal centre line
(d) Final locationGurvey.
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Q. 144) The camber for hill roads in‘@?se of bituminous
surfacing is adopted as Q(b'
O

A. 2% o)
B. 2.5% 4

N\
C. 3% (\Q
D. 4% &

D



Answer B 0

N
Camber is the slope, provided in the tr@@erse direction of the
road to drain off the rain Waterfro road surface
1. High quality bituminous surfaegg{é 1.7% to 2.0%
concrete surfacing (1 in 60 to 1 in 50)
2. Thin bituminous surfac@ 2.0% to 2.5%
(1 in 50 to 1 in 40)
3, WBM. or Grq@faoe 2.5% to 3.0%
(1 in 40 to 1 in 33)
4. Earth roa@\ 3% to 4%
| (1in 33 to 1 in 25)




Q. 145) The superelevation to be provid&in horizontal
curves of radius R in hill roads is giv@y

Qrz}‘
A. V¥127R S
‘&Q
B. V¥17.5R o
6}0
C. V¥225R \<</°

N
D. (V+8)7127RC"



Answer C

\0
\Q’b
Super elevation: - It is the ratio of thg\aaeight of outer edge

with respect to horizontal vvidtth&\'
In hill roads super elevation is S
O

\\
e=V2/225R o2
6)0
Where, Q}\
e= super.Q@\/ation
V = design’speed in kmph
R = radius of curve in metre
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Q. 146) The minimum design spee@“@%r hair pin bends in
hill road is taken as Q(b"
O
A. 20 kmph Q}\
B. 30 kmpnh .QQ’
N\

C. 40 kmpn QO)
D. 50 kmpnh .\Q/

Q\

N\



(%
Answer A \sz}
\(\(0
N
For design of hair pin bend folIowinQ@Fteria may be adopted

1. Minimum design speed = 20 IQQ%
2. Minimum length oftran5| curve= 15m

3. Gradients
(a) Maximum = 1?/ 25%
(b) Minimum AN 200 (0.5%)

4. Super eIevan@ 1in 10 (10%)
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Q. 147) The drain which is provide@%rallel to roadway to
intercept and divert the water err@f'hiII slopes is known as

O
A. Sloping drain Q}\
B. Catchwater drain .\Q@
C. Side drain (\0)

- <
D. Cross drain N\
.Q\

CJ\



Answer B
\0

Hill roads, drains on both sides of the road can onlyt@@f‘owded if the road runs
wholly through cutting.
In the case of side cutting, drains are prowdeé@#y on one side, usually on the

Hill side. Q)

Catch drain: - Q

When the road runs in steep side Hj @he water from the upper slopes comes to
the road surface and causes ma mage of the road.

Divert the water from the %@\pe catch water drains are provided on the same
side as the side drams r parallel to the road.

The water from this ch water drain is diverted to the nearest cross drainage
work such as culvert or to a natural stream.



A. Drain on both side B. Drajg@in hill side

fo
/—sLOPE OF GROUND \1 [’
il Y antch water .
r—FORMAnM:mH —p train ﬂ h
SIDE WGMA; Intermediate G,
— catch water drain Road'
/ wi”— s\ Angle drain / i

FIG, 9.10 Cafch-water drams
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Q. 148) The walls which are necessaé?\)%n the hil

roadway where earth has to be gtémed from sli
known as
O
Q
<

A. Retaining wall Q
B. Breast wall Q\Q
C. Parapet wall Q/Q

D. None of the 3 e

CJ\

side of

opiNg Is



\0

Answer B 3,0(0

Qég\

Breast wall
A breast is wall constructed to nt the soil on a natural slope
of embankment from slidinggb%vn the slope due to effects of
weather, erosion etc.

O
Retaining wall ,\Q/
A retaining wall is u@d when artificial excavation is done

O



-

(4

BREAST WALL (bu\

EXCAVATIOM 6
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Q. 149) In hill roads the side draiégaﬁe provided

A. Only on the hill side of ro S

B. Only on the opposite si&of Hill
C.0O
D. N

n both sides of the<§>\ad
one of the abO\@Q

N



Answer A



"b\b
Q. 150) select the incorrect statemQE@

>
A. Emulsion is used for stabilizing*desert sand
B. Soil lime stabilization is ve‘(égective for stabilizing
black cotton soils %
C. Soil lime stab'lizatior@}g\quite effective in warm regions
D. Soil cement stabi{z}\uon IS quite durable for surface

course \Q%

O




\0
AnswerD \be’
\Q‘b
N
Stabilisation is the process of improyin@ the engineering
properties of the soil before constyction.

Q
A. Desert sand is a very Iight@ﬁbl very weakly saturated reddish
vellow colour which corr@(\)nds specifically to the coloration of

sand. Q/Q

N
D. Uses Of Ceme@ Soil Stabilization for subgrade or road base.
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Q. 151) For sandy soils the most co@%on method of
stabilization is Q(b'
O

A. Soil cement stabilizationq}\
B. Mechanical stabilizatigr®

\
C. Soil lime stabilizat'q@)
D. Soil bitumen StA rzation
O



AnswerD

\O
Soil stabilization is the process of mprovmg@ﬁe engineering
properties of soil and making it more s];\gsxc%
1. Cement Stabilization: -
s done b@ﬁlxmg pulverised soil and

portland cement with water an,g&\o pacting the mix to attain a
strong material.

2. Mechanical Stabiliz Q@’
agé/ s the process of improving the soil

by changing its gga |on Two or more types of natural soils are
mixed to obtain aComposite material which is superior to any of
its components. It is also known as granular stabilization.



3. Lime Stabilization:- ,z}?’

s done by adding Iim}ﬁo a soil. It is useful

for stabilization of clayey soils. X
Q‘b

4. Bitumen Stabilization: - ) QQ
S ge%é\rally done with asphalt as binder.

Emulsion are also used but, is form they require a longer
drying period. 00}

The amount of bit,u\&%n is 4% to 7%. The actual amount s
determined by thial;
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Q. 152) In which one of the following®ypes of bituminous
Constructions Is proportioning o&r& erials determined

from laboratory tests? S
(\

A. Grouted macadam

B. Premix carpet 0{)

C. Bituminous or asgéb%i concrete
D. Bi

tuminous m




Answer C

(4

>

1. Grouted or penetration macadam: - O

The str, h is developed due to
mechanical interlocking and bond due to$@it binder. The stresses induced
due to heavy mixed traffic order to inc& e the stability of such roads,
bitumen is used as a binder. @
The bitumen is spread over the c@pacted aggregate surface. The
bitumen penetrates into voids.qghﬂ the surface, filling up a part of voids
and binding the aggregate%@} her.

2. PremixCarpet:-

IS Ily recommended for surface courses layer only.
Bituminous carpet Of premix carpet is a premix prepared from 10 to 12
mm size chipping with sand and bitumen binder.



\0

3. Bituminous or asphalt concrete: - o)
Best afrd can be used for

heavier and mixed traffic. In this meth@oarse and fine
aggregates are used along with bituQen to give dense mass.

The premix is carefully designedq@ the aggregates and bitumen
heated separately upto specif'@g‘temperature and mixed
together till all particles an&&ated with bitumen.

O

4. Bitumen Macadar Q/Q
.\\ The binder and aggregates are mixed prior

to placement an@}we finished thickness is kept from 5 to 7.5 cm.



153. A road camber is given in Fig@,

3 (o

Parab olic

3 -

1 in 6O s : 1 in 60
’-4——~2m—->§<-—-—~ 3-§m E-«'——Zm——)‘
Fig’

For designing amber, the equation to
be used is

2 Q

x S

a) y= N\

2
= [ES 93]




Answer D

distance Fsom edge d Hre ponmit
Whewve cavwrbey is calculoled
N W — VWid hhof the pqvavnevd’
CJ\A N = cron dlope 1 in N
2x%* _ x>
d=Zo (2+3.5+2) 225
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Q. 154) Which one of the followinﬁassociated with

“Limiting Gradient” on highways?
O
A. Requirement of maximum tive effort for a short distance
B. Requirement of minimu active effort on the whole gradient

C. Efficient drainage cor@ons
D. Alignment design,'\l{@eneral
.Q\
@,



Answer A

&
>

Gradient: - It is the rate of rise or fall of road level al(gﬁ§ its length.

1. Maximum gradient: - It is the maximum or @est or limiting gradient which
is allowed to be provided in a road and whicénust never be exceeded in any
part of the road as steeper gradient are inconvenient to the traffic, more
specially for slow moving traffic. \\

2. Ruling or desing gradient: - Thi\@g{esirable upper limit or permissible limit of
gradient in the alignment of t@ad.

3. Minimum gradient: - @%ed on flat or level road to drain off rain water.

N\
4. Exceptionalgradieg.)- Provided in exceptional situations such as in approaches
to cause way or near hairpin bends etc.



@\ﬁ
Q. 155) While aligning a hill road W'@&é\ruling gradient of 1
in 20, a horizontal curve of radiuQ@ m is encountered.

he compensated gradient on % ve will be
&
A. 1in 15 o
B. 1in 17 6}0
C. 1in 25 2
D. 1in 27 .\@

O



Answer C @,\Q”
‘(\

brade compemsf*hm 30+R Q’§0+3,1 375 % 7 eme¥
1) Accovdivg IRC = T 'Y‘Q’Q }

. 5‘5 _._
2) Maximim compemscx‘wh Q_,@ . in % 80

biiven , Rubivg %@Ml— 1in 20

% - .___.xioo—-S/.
D

O 20 i
bivade (ompembtxhom = 5-0:33719 = ~ 4,06 4 DR
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Q. 156) While designing the super%\vatlon of a highway,
its maximum value is fixed consql ering the need to
A. Avoid toppling of slow mov@ngehlcles in mixed traffic flow
B. Avoid tranverse sk|dd|ng\Q

C. Provide drainage
D. Counteract centn& S\force due to 75% of design speed

\Q\

O



Answer A Q>
\Q’b
&)

Design of superelevation
Superelevation is designed for the pan%%%larvehicle called design

Qg t and dimensions. But in

vehicle which has some standard
the actual case, the road has mi@%rafﬂc conditions. Different

vehicles require different valu@\of superelevation.

O
Example QQ\
1. Heavily loaded trgg%/require the small value of superelevation
y OCCUr.

otherwise toppliﬁr{&r
2. Fast moving vehicles may be provided with high superelevation

while slow moving ones require small superelevation.



\0
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Q. 157) In a Group Index method oﬁ{\i&ble pavement
design, which one of the ':ollowi@ctors decides the
thickness of base and surface C@) rse’

&
A. Percentage of subgradﬁc‘)il passing 75 Micron sieve
B. Type of surface and é};%e course materials
C. Daily volume of c@nercial vehicles
D. Percentage of [iguid limit of subgrade soil

Q\




Answer C Q}fzy

‘Q

Step 1. First the value of group index |S®Jnd out by equation
Gl =0.2a + 0.005ac + 0. OlbdQ

O
Step 2. Traffic is estimate an({egagified as
light (< 50 comme hicles per day),
medium (40- E%OO@(-WK

heavy ( >3OO

Step 3. Appreua(e}urve s choosen and the total thickness of
pavements is calculated.



== Combined thickness

of surface, base
10 and sub-base
i w++ Thickness of surface
3; i bt
(A1)

NN
thickness (cm) v
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Q. 158) In a bituminous pavement @(?gator cracking is
mainly due to Q
QO)

nadequate wearing cou@‘e

nadequate thickwess Q@tubbase course of pavement
Use of excessive b inous material

. Fatigue arising fx\g% repeated stress applications

Q\

00>




Answer D

Failure of flexible pavements
1. Map or Alligator cracking: N
-Occurs due to fatigue. Q’b'

2. Consolidation of pavement IayerS'{\Q)
Repeated loads on same location d\t e

road causes consolidation, def ation,
causing depression (ruts) on road

3. Shear failure: - eﬁ&% of pavement
mixtures. The shea re causes

upheaval of the pa ment material forming
cracking or fracture.




followed by a depression while in frost heaving\tNs a localized upheaval
S
5. Longitudinal cracking: - fé&
Due to differential volume changes or Q

other reasons such as frost action, s@@ment
\\
of embankment etc Q

6. Lack of cohesion in differ %yers: - Whene there is no proper bond
between them wearing ‘Q/&e and underlying base course etc.

7. Formation of Wa@nd corrugation: -
The sequence of sueh depression and heaving up. == - =

4. Frost heaving: - Shear or other failure the uphe?@'ofthe pavement is
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Q. 159) The main function of primeoat is to

Q’b

A. Provide bond between oldé@d new surfacing
B. Improve riding quality of@évement
C. Provide bond betwee@g\’we existing base and surfacing
0

f new construction (\Q
D. Control dust nuj g'f e

C}A




\0
\Q’O

1. Primecoat: - It is recommended when th@“@t coat of bituminous
surface is done on an existing pervious t@fb-re base such as WBM road.

Answer C

2. Tackcoat:- It is usually recomme @%When bituminous surfacing is
done over an existing cement con@%e top or already existing black top
surface road. i (\QJ

O
3. Seal coat: - It is usuall ’Qommended as a final coat over certain
pervious bitumen pa@ents.
-To make the surfageNwater-proof
-To increase the life™of the surface.



Q. 160) The design of horizontal tran5|t|®@curve length of

highways should take into account \Q

\Q(O
A. Three factors namely, allowable @és of rate of change of
centrifugal acceleration and supe@evation and the minimum
length formula given by the IRC{\Q
B. Two factors, namely, comf@q’and rate of change of
superelevation
C. Two factors, namel % of change of superelevation and
minimum length forfaula given by the IRC

D. Only one fact%‘ﬂ mely, the rate of change of centrifugal
acceleration



Answer A Length of the transition curve m%mum of three
1. Rake ok change of centrifugal accebnxhtg}'
6

_ 513 _ O a21v3
Whexe , L = Lena.Hﬂ o} +00m>\h T metres
O = Speed v M/sec \<'mP\n " "
— K acc on
c — Rode o c,\nc,\m CQY\H\ Fua dﬂ‘“ LA
< =5V { =c =o0.38)

2. Rake of chonge o m@qfdwcﬂ«m
O] RPaverment waised UJ“K\QIY\%-ET e,c\g.q . [.= € n W+ We)
4 Pauement wota ted Q\* cente Lime, L= % (W+WwWe)

Wheve, € = Supex ation , W = Wia th r& Pa,ue/m-e/vd'
We= GX% W'CLV""Y\Q. 4 v " = Rote oy OUWpPes elb\)uho%
2. Ewmpivic mu,\q iven by 1 RC o P
(> Ffors Pladirand ~Yollivg- Yersrafin . L = == =
2

(it Fos Moumtcimous amd Steep lexyaim, L =Y
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Q. 161) The radius of horizontal curv ‘%OO metres. The
design speed is 50 kmph and desi efﬂuent of lateral
friction is 0.15. What would be Q@rate of superelevation if
full lateral friction is con5|der

A. 1in21.2 \Q@
B. 1in 15.8 (\0)
C. 1in 25.0 .<</

D. 1in32.6 C}A



Answer A \Q
| (o
0 50
et = z\éa €017 =T
Pt
F__.f_ la*’é'ﬂl‘ F%}QOY\ F:» =1 ih 21.34‘J

= ds] ed in Kmph |
\ = dosi (,(gpe
R =R oy CUBVE

full L g/ﬁich'cm \9 (om’}ciwtzrl
W@Q\\ adiynum  yalue b daken



Match L.ist I with L.ist II and lect the

Q, 162) correct answer using the co given
below the L.ists:
Iise 1 ist 11
A . Penetration 1. gn of
test minous
oncrete mix
B Marshal 6 Overlay design
test
C. Ring and’\Q- Gradation of
ball test \ asphalt cement
D. Benkelm 4. Determination of
beam softening point
Q\ .
Codes:
\ 2 a 1
“br\\> A B C D
N 3 1 e & 2
G:) A B C D
2 3 1 a4
d) A B = D
a4 2 3 1 [ES 94)



Answer B

\0

A. The penetration value of bitumen is measur, v distance in tenths of
mm that a standard needle would penetrate{v@ertically into bitumen
sample under standard conditions of tesQ(O'

By this test we can determine the h{@‘or%ss or softness value of bitumen.
< |

Penetration test is a commonl opted
test on bitumen to grade t aterial in
terms of its hardness. \Q/

N

A 80/100 grade bit@%ﬂ indicates
that its penetration value lies
between 80 & 100.




(%
>
B. Bituminous concrete mix is commonly de§i§§}j by Marshall Method.

N
C. Softening point of bitumen indicates ‘Qe%oint at which bitumen
attains a particular degree of softenggnder specified conditions of the
test. Take small amount of bitumen’& mple and heat it up to 75-100°C.
Ring and ball apparatus is used t@@onduct this test.
O
D. The Benkelman beam&@ud is one of the methods for measuring

surface deflections in fg
Method to access paye

Q\

ent condition and overlay design.



(%
&
Q. 163) In the design of highways, e@g%msion and

contraction joints should respecQ@'Iy be provided at

O
A.50mand 32 m Q}\
B.50 manad 10 m .Q@
N\
C.25mand 10 m (\0)
D. 25 mand 32 m.\Q/




\0
Answer B \sz’

&
Expansion joints: - The purpose of the expa@-\%n joint is to allow the
expansion of the pavement due to rise iQemperature with respect to

construction temperature. ) Q)
Spacing between 50 to 500 ft (15 %‘%O m)
<&

Contraction joints: - The purpose of the contraction joint is to allow the
contraction of the slab d all in slab temperature below the
construction temperatb(

The joint spacing s be 24 to 30 times the pavement thickness.
The maximum jointspacing is 30 ft (9.0 m)



L
S
Q. 164) Reflection cracking is ob§e§d in

exible pavement \\(\0)
igid pavement @Q’
ituminous overlay @3& cement concrete surface

igid overlay oveQﬁ%xible pavement

\
OA\
CJ

O O w >
o O 0 T



\0

Answer C 4

N

N
Reflective cracking can include cracks t Secur away from an underlying
joint. Q

IR o
Reflection cracking is observed in@;
Bituminous overlay over CC S,Q)L@éfe
Problem: Allows moistur@ltration
and can cause rough.r@ in the

pavement ride. O\




’O‘
165. Psychological widening O%Q‘oad curves is

given by (symbols usual
meaning) beo
a) an . Q
= S
by 0.1V @Q’
JRAS .
0.nV
c) Q
. R
cJ\() 1V an
d) Sl [ES 94]




Answer B 7S

AN
o (%
1. Psychological widening (Wep): 0
While negotiating a horizontal curve, the driver h %endency to follow the inner

of the pavement. This reduces the effective widtiPef the pavement at curves. In
order to have a smooth operation at curves& need to provide an extra widening

at the curve of the road. .
The IRC recommended a value of extra ?&ning formula for psychological reasons

Wep= V7#9.5Vr
2.Mechanical Widening (Wem): Q
While negotiating a curve, rear els have a tendency to follow the inner track. To
accommodate this, there wi a widening is provided called mechanical widening

have to be provided. This j&Ndue to the offtracking of the vehicle.
The off-tracking in a hﬁg v is one the main criteria during curve widening design.
The IRC value for the méchanical widening is given by

Wem = nl?/ 2R



Q. 166) Which one of the following, %s of Hill Road
Construction does not help in thé vention of landslides
in the monsoon season

A. Retaining walls @Q’

B. Catch water drains Q\
C. Breast wall Q/Q
D. Hair-pin ben

CJ\



AnswerD 2o3

AL
(%
Breast wall:- A breast is wall constructed to prev Qsoil on a natural slope of
embankment from sliding down the slope due ects of weather, erosion etc.

Retaining wall:- A retaining wall is used whew_artificial excavation is done.
.\Q

Catch drain: - When the road runs in @&p side Hill, the water from the upper

slopes comes to the road surface é@'causes major damage of the road.

Divert the water from the %( %e catch water drains are provided on the same
side as the side drains, ru o parallel to the road.

The water from this @h water drain is diverted to the nearest cross drainage
work such as culvert or to a natural stream.



b, /BREAST WALL
WEEP HOLE, EXCAVATION

NI

/ ZETAINING .
//4/4 WALL &8
¢ b / .
A ""t;tcr M

: \ Yo
- "
— »

Fig. 2.50. Retaining wall and breast wall,



Q. 167) In the Los Angeles Abrasio @&on aggregate, if
the speed of the drum is increas 6%50 rom, then the

abrasion value will

A. Increase
B. Decrease
C.

Remain uncha&g@Q

D. Be unpredicta



Answer A

Los Angeles Abrasion Test:- It consists of a hollow drical machine
closed at both ends having 70 cm internal dia and 50 cm long,
mounted on supports so that it may rotate t its horizontal axis.

Steel spherical balls 4.5 cm diameter an ht 390 grams to 445 grams.
The weight and number of balls per ch %e of aggregate depends upon
the grading of aggregate simple.

Procedure:-

1. Sample 5 kg or 10 kg depen Qg on the grading of aggregate sample.

2. Machine is rotated at a sp of 30to 33 r.p.m. For 500-1000r.p.m
depending on grading.

3. Sample is taken out- @ S|eved through 1.7 mm |.S. Sieve and weight of

aggregate passing gh it.
Abrasion value t\Nz/Wlx 100%

W, is the weight of sample put in the machine.



Q. 168) The maximum superelevatior&@@é provided on a
road curve road is 1in 15. If the rat% change of

superelevation is specified as 1 | @ and the road width
IS 10 m, then the minimum Ien%t of the transition curve

on either end will be \\Q
2
A. 180 m é}ﬁ\
B. 125 m 2
C. 80 m D
N\

D. 30 m C



\©0
Sod we el waes S ‘(\@
1) By b XCGC ot change of cchf:$@6qccehfd}1b%

L — L-——T Ton wna%
Tfﬂ CQ

ofy Thang of cemtrifygal
o ¢ celeyadion i A /sec?

Radiwy of civeuders curve i m.
e 69&4 M YN /[»ec

2) Reke of change NQ’T elsweH on
Answer C ) Tota) ‘xcﬁ)g'ma ment Ws.t. mhev ec\tae
— Gy A e __.._,4 {2oxi0 = 80w
i) Powomend \\%3\)“\42& Yo e xow{d a)oou)" cemrre Simne
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2

\A‘ne\s Q—: Supes elowction
= yode of super elevalbion
W = Pavememty widPa (,ihdudh'\a Cochey w'.c}e-n'fha)
%prﬂ&cﬂ Formula (for Mminimum Sergth)

ClFmr Pl and 'Yo\\ma texyan , L -:ZOERVZ

A1) For Mountaivows and aleep texraim , L = %2



\0
Q. 169) A summit curve is formed at Intersection of a
3% up gradient and 5% down gradi€ft. To provide a

stopping distance of 128 m, theQ@'gth of summit curve

needed will be ,(\%
Q
QQJ
A. 271m QO
N\
B. 298 m O
C. 322m NS

.Q\



Answer B

LemgHth of  Suwmit cuxve =>> ‘&
) Acwording Yo eweb‘ropp\ha Sy &h(( (55D)

@ Wwen L »SSD Y < 560
B_ = NsZ\ @ 26 = Gl
_AA

2) ﬂccoxc\'ma Jo ovex e A Sigld o\\»thmee(OS:D)

4

@ wWhon L > 09D '&\ When L <05

LL = v (03D @ l L =20sp— 9-&
S A
Whexe, = of Summit cuxve ™ Metwes

Q \ct)ncm angle ‘™ vadiovns
% Stopping  Sigh st ce

q —(-37) = 8%/. = 0.08
Q e

} 7 —
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Q. 170) Which one of the foIIowin%ﬁ‘a(?Jses ravelling in
bituminous pavement? Q
O
N\

A. Use of soft bitumen o
B. Excessive bitumen co t

C. Low bitumen conéz@

D. Use of open grag aggregates

C}A



Answer C \0

\Q’O
Disintegration in Bituminous Pavements anﬁr Causes
Caused by insufficient compaction of th ace, insufficient asphalt in
the mix, loss of adhesion between the@) halt coating and aggregate
particles, or overheating of the mix \
<&
The most common type of diSi{&gratlon in bituminous pavements is
raveling. Raveling is the we away of the pavement surface caused by
the dislodging of aggre @%articles and the loss of asphalt binder. As the
raveling continues, Iaé& pieces are broken free, and the pavement takes

on a rough appear@e.



\0
Q.171) In desire-line diagram (;Q@'
A. Width of desire-lineis proportior@‘é%othe number of tripsin
one direction

B. Length of the desire-lineis p(@ortional to the number of trips
in both directions @QJ

C. Width of desire-lineis E‘g&ortional to the number of tripsin
both directions O

D. Both length and width of desire-line are proportional to the
number of trips i@&%th directions




(o
Answer C \Q‘?"\

\(\(0
N
The origin and destination studies gigétdea of the number of

vehicular traffic, their origin and d%tmatlon in each zone of

tug o
studly. Q.}

Desire-line are ploted. \Q

Thickness or Wid g/ sire-line, shows volume (Number of trips
on both directio n that road.



\0
Q. 172) A typical Marshall test graph is 5‘@@% in fig. 4.5.
The variable on the y-axis is \(\

>

v

@nder content > x
@ weight of total mix
Fig.4.5

a) st \11ty value

value
c) percentage of voids |
d) unit weight [ES 95]



Answer B

Table 26:2: Marshall mix design glﬁcation

Test Property

ecified Value

Marshall stability, kg

340 (minimum)
Flow value, 0.25 mm units ’& 8- 17
Percent air voids in the i % © 3-5
Voids filled with bitume FB% 75 - 85

&

S

Stability
Flow Val

7

/\

Unit Weight

Bitumen %

VFB

Bitumen %

Bitumen %

Bitumen %



Q. 173) Given that \O

r = radius of load distribution, E = I\/Iodulu%@F elasticity of concrete
K = modulus of subgrade reaction, u = pms&Qﬁ‘s ratio of concrete
h = thickness of slab, P = w{?{@f load

The combination of parameters reo'\bﬁ(\e for obtaining the radius of

relative stiffness of cement conc slab is
AE K U r (\O}Q

B.h, K, u, r &

C.E h, K, u Q%

D.P h, K u @)



Answer C ®~\®
N B o
Sl 12a - pZQI?
.\QO) '
Where, Q}

L = Radius of relative stiffnes&in cms
E = Modulus of elasticity Qﬁcement concrete kg/cm?

U = Poisson ratio of ce@wt concrete =0.15
h =Slab thickness,iQ%ms

K =Subgrade mo@}Ius or modulus of subgrade reaction kg/cm?



Q. 174) Consider the following situations \(b“
1. Traffic volume entering from all roads is Iessé(@’? 3000 vehicles per

hour Q
2. Pedestrian volume is high (5\'
3. Total right turning traffic is high QQ
4. Aroad in a hilly region .
| illy regi Q}Q
A rotary will be more suitable t{\@n control by signals, in situations listed
against Q\
<&

A.1and3 ‘N

R\
B.1and 4 CJ\A
C.2and4
D.2and 3




Answer A >

Guidelines for the selection of rotaro;@q

1. Traffic volume entering from allq})ads is 500 to 3000 vehicles per hour.
2. Total right turning traffic is.higf’

3. If the number of intersec @ roads is between 4 and 7 then rotaries
can be constructed with antage

0\
OA\
CJ



(4

175. Match List I with List II and select the (b"\
correct answer using the codes given
below the lists:

List I List 11
A. Disintegration of 1. Atrition
aggregates due
to weathering Q
B. The removal of - Crazin
material from Q

the surface of the
road by grmdm

C. ::l:\tl‘t(:;l rubbmg 3 @oundness Codes:
or rindin
within tl%e ma 8\ ] a) A B C D
under the ac Q 3 ] 5 2
of traf:fic . b) A B C D
D. Breaking %'?' of 4. Abrasion ,
road °* surface 2 5 ] 4
layer \ rough | \,(‘() A B C D
Cr, 125;1 into
i lar shaped 3 4 ] 2
— » i) A B C D
. D -
> ation | 4 3 5 [ESY%]



Answer C

&
>

Durability:- Aggregates used in pavements have to Jshstand the adverse action
of weather such as physical and chemical actions®{ ¥ain and ground water and
effects of atmosphere etc. The durability of ates is determined by
soundness test.

Abrasion:- The aggregates used in theé&ch course are subjected to constant
abrasion due to moving vehicles. T moval of material from the surface of the
road by grinding action is know ’*& brasion.

Attrition:- The mutual ru%‘ of stones also causes wear in the aggregates. This
action of mutual rubbln grinding of stones is known as attrition.

Crazing:- Breaking up of road surface layer through cracking into irregular shaped
areas.
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\0
(%
Q. 176) Ratio of the width of the ca((g}\rking area required

at kerb for 30° parking relative to @ parking is
approximately QQ
&
A.0.5 %
B. 0.7 &
C.0.8 2
D. 2.0 \@



Answer C

@ PdXQ,UQl PQX\(\N\& 2£m l ;Qﬁ-‘
@ 30 Paykimg ?

| 50“.' 5Sin30 -
i‘ 4
: 5.55%ingo
& g T Y = 4066
RS Pazkmg’\QWRdHn ol Kewb vequived = 5-3imM

@ 60 F@Q‘ WP of keabo wequimed = 5-58
@&%i’ Omg}?. faxkirp, LS o Hh o Kexb ‘r—equ‘w{oh = 5"

@H\ "‘6 cay QQY\‘CMB aee vequUiTRy ok Keylb of 30°
PCl’b“K'rna veledive 4o ¢o°

— 4.6 _ p.79 )R 0.80
5.586




Q. 177) Consider the following statements with r nce to pavements
1. Flexible pavements are more suitable then ri avements in regions

where subgrade strength is uneven. A

2. Load carrying capacity of rigid pavem @epends more on the
properties of concrete then the strength'ef subgrade.

3. Compared to flexible pavements, @ pavements are more affected by
temperature variations. Q}\

<
O
&
A. 1 and 2 are correct %
B.1and 3 are corrg’{@

C. 2 and 3 are corr
D. 3 alone is correct

Of these statements




Q’b
Answer C

N\
Load carrying capacity oi%%@%avement is mainly due to the

rigidity and high modung elasticity of the slab itself.
D
@



\’0

Q. 178) For the relationship u =55 — @3%4 kK, where u is this
speed in kmph and k is the dené&vpkm what will be
the maximum flow in vph?

A. 1718 @@
B. 1250 (’§
C.625 Q,Q

D. 125 .\@



|
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Q. 179) Consider the following statements:
Collision diagram is used to

1. Study accident pattern

2. Eliminate accidents Q(b'
3. Determine remedial measures q

4. Make statistical analysis of accidqi\ﬁ%

Of these statements \QQ
O
A.1and 2 are correct &
B.1and 3 are correcQ\

C. 3 and 4 are corréa®

D. 2 anad 4 are correct




\0

(o
0
Answer B ,&9

(o

Collision diagrams are used to display gidentify similar accident
patterns. They provide informatio e type and number of accidents;

N
including conditions such as time@x ay, day of week, climatic conditions,
pavement conditions, and othgghformation.

O

Collision diagram are mo@eful to compare the accident pattern before
and after the remedja&ﬁ\easures have been taken.

Q\




(%
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Q. 180) In which one of the followi@sﬁrades of highway is
an emergency escape ramp prO\Q@d

O
A. 1in 200 Q}\Q
B. Zero grade .Q@
N\
C. Down grade QQ
D. Up grade .\Q/

N\
C}A



(o
éQQ}
Answer C ‘b%s\

Runaway truck ramp / Runaway trugk lane / Escape lane /
Emergency escape ramp/ Truc \ rester bed:-is a traffic device
that enables vehicles which having braking problems to safely
stop. It is typically a long, s %d or gravel-filled lane connected to
a steep downhill gradq&& lon of a main road, and is designed to
accommodate Iargi ucks or buses.

Q\




&
>

O
Q. 181) The Plasticity Index of the f{g&ion passing 425
micron |.S. Sieve in case of sub st‘%/base course would be

O
A. Less than 6 Q}\
B. Greater than 6 QQ
N\
C. Greater than 9 O

O
D. Between 15 and\g@
.Q\
C



fox
Answer A Q

WBM for Base / sub baseShould be less than 6%

'\
N

N\
According to 1S:2720 the plggﬁity index of binding materialin



\0
Q. 181) Assuming the safe stopping\%i%@'distance to be
80 m on a flat Highway section andWith a setback distance

of 10 m, what would be the radiQsQSf the negotiable

horizontal curve? .(\Q
\\
QQJ
A. 800 m QO
N\
B. 160 m O
C.80m .\Q/

.Q\



Ans
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Q. 183) If the CBR value obtained at S\Q@’ﬁ penetration is
higher than that at 2.5 mm, then thg\est is repeated for

checking; and if the check test r@@é

trend, then the CBR value is t re
\\
<
. Mean of the values f%@’mm and

Lower value corkgsponding to 2.5

o0 w>

s a similar trend

Higher value min%sﬁ&%e lower value

norted as the
2.5 mm penetrations

mm penetration

. Higher value@&ained at 5 mm penetration



Answer D
It is the ratio of force per unit area required to pgg‘e@r’ate a soil mass with

standard circular needle at the rate of 1.25m n. to that required for

the corresponding penetration of a standarg&h terial.
C.B.R. = Test load/Standard load x 100 A%~

Penetration of plunger (mm) ndard load (kg)

2.5 ‘\Qq 1370

5.0 2055

5 L
125 & 3600

The C.B.R. values are usuall @%ulated for penetration of 2.5 mm and 5

mm. Generally the C.B.R(gn;\ue at 2.5 mm will be greater that at 5 mm

and in such a case the’w er shall be taken as C.B.R. for design purpose.

If C.B.R. for 5 mm exéeeds that for 2.5 mm, the test should be repeated.

If identical results foflow, the C.B.R. corresponding to 5 mm penetration
should be taken for design.



\"b~

Q. 184) A vehicle was stopped in tw@conds by fully
Jamming the brakes. The skid m§c easured 9.8 metres.

he average skid resistance co%) ient will be
\\
A.0.7 o
B. 0.5 &
C.0.4 2
D. 0.25 .\@



Answer B

Gliven, tb.\

0

B“o’okma duyation & = 2. 0%
B*mkma dirtante | = @ ™ =95
U&ma. dhe Fumclqmen@%cmms of yoHoem
— U+ (final velocity V=0)
Clon— — (D

and y*= @\: 245

2,

2
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F¥om %U‘th“ (1) el u—;——)—"“i’s_'!
ZSQ- —(—ab)" S8 e
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:F — 26 — fZ X 5) 8 — O 5
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Q. 185) Which one of the following, \(f\me chronological
sequence in regard to road con ion/design
development?

\\
A. Telford, Tresaguet, CBRgiMacadam
B. Tresaguet, Telford, !\@%\adam, CBR
C. Macadam, CBR, T@aguet, Telford

D. Tresaguet, I\/Ia\Q@slam, Telford, CBR
@,




(4

N
Answer B %Q(b
>

Tresaguet construction was starte%ﬁ 1764 AD in France.

Telford construction was star&@m 1803 AD in London (England).

N
Macadam construcho&@ started in 1815 AD in England.

CBR construction v@started in 1928 AD in USA.



\0

parallel drainage

| cent
Trésaguet et o1 dr
gravel or broken stone [1-inch layer) — B e S 2 P N e s
T e el S L C S - es
broken stone (2-inch layer) i L 1 A

foundation lager (2 1nches)

parallel drainage

Telford ] e

gravel or beoken stone (1-inch lager)

e

broken stone (7-inch layer)

foundation layer (7 inches)

\V
McAdam 0\ centroling parallel drsinsge

ditch
gravel or broken stone (1-1'-»@@?

broken stone (S-inch Iap'p
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Q. 186) The general requirement | g@structmg a
reinforced concrete road is to pI single layer of
reinforcement

’\\
A. Near the bottom of thegfab
B. Near the top of the %?%
C. At the middle

D. Equally d|str|bt@ at the top and bottom



Answer B Q"&

The greater quantity of reinfore’@&ent should be place In the
ongitudinal direction. Furth@q’he reinforcement should either
e placed in the mid deptinor towards top of the pavement for
vetter functioning. <(/Q

\Q\

O




&
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Q. 187) It is a common practice to Q@?gn a highway to
accommodate the traffic vqumQ%'rresponding to

O
A. 30t hour Q}\Q
B. Peak hour .\Q@
C. ADT O

| )
D. 15-min peak pi&gd

*

O



@\ﬁ

\(\\Q
Q"b
Design Hour Volume (DHV) is the h@%trafﬂc volume used in the
design of highways.

The 30™ highest hourly volu Q@the hourly volume that will be

exceeded only 29 times In r and all hourly volumes of the year will
be less than this value. Q/

\Q\

O

Answer A




\0
\Q’b*

Q. 188) The amount of mechanical@(%rgy imposed on the
aggregate during aggregate imp@@'test is of the order of

O
A. 5320 kg-cm Q}\
B. 6/50 kg-cm .\Q@
C. 7980 kg-cm (\0)
D. 11400 kg-cm %Q/

C}A



Answer C

\0
(o
Procedure of Impact test | | %Q

1.Sample 10 mm to 12.5 mm using sieve.

2. Sample transferred to the cup of the impact test a pﬁs and compacted by tamping road
25 times.

3. Now the hammer is raised to a height of 38 cn@ove the surface of the aggregate in the
cup and is allowed to fall freely on the specim@

4. 15 blows are given.

5. Sieved through 2.36 mm IS sieve an 6 ihg fraction is weighed (W1) .

Impact value = W2/W1 x 100 (\Q

Where W2 is the weight of sa&p

In impact test 15 blows @ kg hamer with a drop of 38 cm are given. Therefore mechanical

energy imposed on aggregate is
=15x 14 x 38 = 7980 kg.cm



\0

\(\’b*
Q. 189) Which one of the followin%ﬁ\?ﬁders IS
recommended for a wet and coIQ Imate?
O
A. 80/100 penetration asp@hQ
B. Tar .QQ

N\
C. Cutback QQ
D. Emulsion .\Q/

.4\

N

O



(o
AnswerD \Q’b‘\

‘Q

Bitumen emulsion is @ mixture of w @’& bitumen. The bitumen
content in the emulsion is aroun& o and the remaining is
water.

1. Emulsion can be used | et weather even when it is raining.
2. Also emulsions hav n used in soil stabilization, particularly

for stabilization of s n desert areas.
3. Emulsion are I mamtenance and patch repair works.



@\®
Q. 190) With reference to the Mars mix design criteria
for highways, which one of the fa@vving pairs is not

correctly matched? S
&

A. Stability value............. min

B. Flow value............... @%-16

C. VB 7 50-75

D. % Air voids......» N -5



Answer C

Marshall method

Used for bituminous

design mix.

Table 26:2: Marshall x% design specification

Test Property

Specified Value

Marshall stability, l%cjg

340 (minimum)

Flow value, 0.25 nits 8-17
Percent air voiQ the mix V_,% 3= 5
Voids filled withSbitumen V F B% 75 - 85

O

G,
30 7
Flow Value

Bitumen %

7

/\

Unit Weight

Bitumen %

Air Void

N,

VFB

Bitumen %

Bitumen %

Bitumen %
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Q. 191) It was noted that on a sectio% road, the free
speed was 80 kmph and the jam deRsity was 70 kmph. The

maximum flow in vph that could@@'expected on this road

|S {\Q%
2
A. 800 2
N\
B. 1400 <<§\0)
C. 2800 N

D. 5600 C}A



Answer B




Q. 192) Which of the criteria given below@re used for the
design of valley vertical curves on roag.{b

1. Rider comfort. QN
2. Headlight sight distance Q(b'
3. Drainage .(\Q
Select the correct answeré@jﬁg the codes given below
N
A.1,2 and 3 O
B.1and3 .\Q/
.Q\
C.2ana 3 O
D.1and?2




Answer A
Valley (Sag) curves are those curves which have c@%xity downwards.
S:

They are formed under the four following condi

1. When a negative gradient meets another@egative gradient
2. When a negative gradient meets a Ievg%ro gradient

3. When a negative gradient meets Wi§ positive gradient

4. When a positive gradient meets N\ er steeper positive gradient

<&
During day time the visibility | ley curves are not hindered but during
night time the only sourcee\@sibility becomes headlight in the absence
of street lights.
And in valley curves, thQ\E centrifugal force generated by the vehicle

moving along a val rve acts downwards along with the weight of the
vehicle and this adds to the stress induced in the spring of the vehicle
which causes jerking of the vehicle.






193.

Match L.ist 1 (Pav=ment deficiency) with @,\
List II (Explanation) and select the correct Q

answer using the codes given below the

lists:
List 1 List II Q

A Bird baths 1. A steep-sided, \
bowlshaped @
cavity cause%y
loss of sur f=4

ac
as well as Q se
courseg » b n.

B. Pot holes 2. Defo ions
whic Yy be
cau Y
lo ed or

iable
’@grade failure
<. Ravelling 5. egular

eformations Codes:

Q hich mmay be a)
the result of
@ clifferential
’\ settlement. b)
4. Removal of
\ e larger surface
aggregates C)
( ) leaving craters.
5. Abrupt lowering
of the road \’d)-
surface due to
poor drainage.

— N W~

~POPOWVWAOWVQN

MO WOWwoOwY
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Answer D Q>

&
A. Bird baths:- form typically as the resu(ft\(gf settlement due to

inadequate compaction of the mate{Q@'under the asphalt during
construction and are particular[yé@;iceable after a rain.
N\

N\
B. Potholes:- this type of fai occurs when there is no proper
bond between the weariggtourse and underlying base course
etc. This resultsin op up and loss of material forming pot

holes. This type of faifure generally takes place when the
bituminous surf@g Is provided over the existing cement
concrete base course etc.



\0
C. Ravelling:- is caused by the continued irxﬁ@?ation of water and
the degradation of an asphalt top coat Q@ce the top layer of
asphalt bitumen wears down water sunlight will continue to
damage the asphalt surface causir@) e bond between asphalt
bitumen and aggregate rock to@%a k. When water begins to

intrude into an asphalt surfa@ft will cause further cracks and
pavement failure to occu &Q

\
D. Subsidence:-Abr&LQ\t Sudden) lowering of the road surface due

2

to poor drainageo\



(%
&
Q. 194) For carrying out bituminou@%tch work during the
rainy season, the most suitable eris
O
A. Road tar Q}\Q

B. Hot bitumen Q@
. N\
C. Cutback bitumen (\Q
n

D. Bituminous emA g%
@,



AnswerD \,0

Patchingis the process of filling pothole\i\é\excavated areasin
the asphalt pavement. Q(b

Bitumen emulsion is a mixture o@ter & bitumen. The bitumen
contentin the emulsion is aroq;f\\d 60% and the remaining is

<
water. \Q

1. Emulsion can be @S\n wet weather even when it is raining.
2. Also emulsions h@& been used in soil stabilization, particularly
for stabilization cﬁsands in desert areas.

3. Emulsion are used in maintenance and patch repair works.



Q. 195) The corrected characteristic rgg@?ﬁwd deflection on
C

a pavement, using Benkelman bea v 2 mm. The
equivalent granular overlay thic required for an
allowable deflection of 1 mm %er original IRC guidelines
S

| e@
A.33 mm %\Q
B. 66 mm \Q}\

C.133 mm 4\
D. 166 mm ()



&
&
6 _

Consected yebound def e ch on, D, = 2mm
5 ‘Allowable c\eﬂg@h De = 1'mm
Oveslay t‘mc\k%m h = 50010810( )
O ,_
\Q§Q/ | | =500 '10310
O - = 16¢ mm

Answer
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Q. 196) For a circular curve of radius m, the coefficient
of lateral friction is 0.15 and the d speed 40 kmph.

The equilibrium superelevation @@'equal pressure on
inner and outer wheels) WOLJ|€L e

Q
2
A.21.3 4
N
B. / (\q
C. 6.3 &



\0
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Q. 197) If a descending gradients o 25 meets an
ascending gradient of 1 in 40, t e Iength of valley

curve required for head Ilght d nce of 100 m will be

A.30m @@
B.130 m é}Q
C.310 m <<§\

D. 630 m .\@



\®~
As pex IRL%@) bmgH of Valley cuyve

Answer B 1. When L%_\%Q, N

Q 1,50+ 0,03595
Head light sight distance 2. W&@QL<S, L = 25 - 1-510-0353
s the distance visible to a M%Qte, o

driver during night driving Q N = dwiation amgle

L = Longth of Vallsy cuyve in m.

under the illumination c%\ S = theadlght  sight diskmnce in
head lights. & devialion avglk, N= L (1) < 0.065
Q§ 40 29
o) g L»S, L= 0965 X108

1.5 +0.035X 100

L = 14390m




\0
Q. 198) An ascending gradient of 1 in%@ meets 3
descending gradient of 1 in 50. Thejéngth of summit curve

required to provide overtaking s@@f distance of 500 m will

b
e {\Q%
2
A. 938 m QO
N\
B. 781 m O
C. 470 m NS

.Q\



\0
Lemgth of Summmit Cuwe (b’

1) foy SC\F€ Stopping s\ghf di ce (SSCD —5)
L>s |L=1V8* =254

2.4

Answer B 2) Fox mjre“émednu%}c ovm‘mkma %1ahfc\\2>’rcm(<(06:b 3)

L>5 \L.g’ <5 [L=25- 3£

:Dwm@?/a == ”(—_.i_> = 0.03

50
p@\%m [ > 05 (5)

| =0:08X500 o 781m
ot
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Q 199) Which one of the followm%’i@c{’rs s not correctly
matched?

.Qo)
A. Horizontal curves........... ’.Q ........ Superelevation
B. Origin and destmatlon(&udles Desire lines
C. Los Angeles test. ,(\Q ................ Hardness of aggregates
D. Soundness test Q/ ..................... Purity of bitumen

CJ\



(%
Answer D \Q’O\
\\s\(o
Durability:- Aggregates used in paveQ@hts have to withstand the
adverse action of weather such ascgjhysical and chemical action
of rain and ground water and e&&ts of atmosphere etc.
The durability of aggregatei\'@%etermined by soundness test.

N\
Solubility test:-is use@easure purity of bitumen. Pure
bitumen is complet oluble in solvents like carbon disulphide
@gr

and carbon tetra ide.




N
Q. 200) Which one of the following e@@ssions gives
intermediate sight distance as per IREstandards? (SSD:

stopping sight distance; OSD: on%king sight distance)

<O
A. 2 SSD Q}\Q

B. (SSD + OSD) .\Q@

/2
C.(0SD-SSD) /2 &
D. 2 0SD NS

R\
N\

O



(
&
&
3
o
O)Q
Answer A .\\(\
<
Intermediate sight distance.q&D) is defined as twice SSD.
)
Q/Q
N

.4\
@,
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01) Consider the following:
_. of sall,

2
L. N
P.L. of soil, \Q@‘
S.
A

_of sail ‘{\c‘)
nnual average rainfall, Q"é\'

Q.
1.
2.
3.
4.
5. Temperature of soil %

As per the latest IRC guidelines, t '&5 t of essential data required to
determine moisture correction @ztor of clayey subgrade soil in

Benkelman beam study wou lude
A.1,2and 4 \
/ \
B.1,2,3and 4 CJ\A
C.2,3and 5

D.4and 5



(
&
&
Answer A ®’§\
R

The seasonal variation cause var@@bn in subgrade moisture. The
plasticity index (LL — PL) and a@"}ual average rainfall are the data
required to determine moi\ e correction factor.

O
Temperature correcﬁ'\.&cﬁns separately applied.
'Q
N\

O



(%
&
Q. 202) As per latest IRC guidelines@?designing flexible
pavement by CBR method, the I@(Q'parameter required is

O
A. Number of commercial \@%cles per day
B. Cumulative standard.axtés is msa

C. Equivalent singleég 0ac

D. Number of ve}&g\ (all types) during design life
@




Answer B N4
\Q’O‘

&
Indian roads congress has specified the de procedures for flexible
pavements based on:-

1. Design traffic in terms of cumulati mber of standard axles and
2. CBR value of subgrade. Q}\
<&
The method considers traffic Qterms of the cumulative number of
standard axles (8160 kg)@@arried by the pavement during the
design life. N\
'

\
MSA Means miIIior@iandard axle.



(%
Q. 203) If the load, warping and fricti \stresses N 3
cement concrete slab are 210 N/m#d* 290N/mm? and
10N/mm? respectively, the critic@@bmbination of stresses
during summer midday is ,QQ
Q}\

A. 290 N/mm? 4
N\
B. 390 N/mm? Q@
C.490 N/mm? &
2

D. 590 N/mm Q\A\



\’0

Combinalon oF Stresses

1. Surymer Mid- c\oy Ed \6&%”*%'%
ooy @St Ghe =6

2. Wimter Mid-day, €43 steess Yegion
g = e tOe T

R

3. Winley Mid-night™ Coxnes ¥egiom
Q) Scxiticar = Je T e

N Joad Stvess
@ \Nw'f:‘lhg St
cr = friction Strow

]thm Surrmes Tid -doy.

Cexitieay = 2104230 —10

= 430 Nhmm?

Answer C

Whexe, -



Q. 204) Brake is applied on a vehicle Wh@@'then s skids a
distance of 16 m before coming to . If the developed
average coefficient of friction be n the tyres and the
pavement is 0.4, then the spe f the vehicle before

skidding would have been n
@QQ

<
A. 20 kmph é)\(\
B. 30 kmph Q}\
C. 40 kmph .§§
D. 50 kmph Q\




{ox
\sz}
Z
Q)
. (LN
Aveyge skid v 6)8 , f 235__
O L
Answer C s v = J29fL
6}{\ = J2X3.8%X04X16
& — .
%Q/ = 41.2 m/)JQC
(’J\A = 11.2X3.6 KMPh

— 40,32 & 40 Kmph
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Q. 205) When two roads with two-la#e, two-way traffic,

cross at an uncontrolled intersectjoh, the total number of
potential major conflict points& uld be
O

\\
A. 32 %
B. 24 6}0
C. 16 <<§\
D. 4 . \@



Answer A

Enterance 4

} <>
Enterance 3 Q '
.Qrﬁm |

Turn Tum

Cl\ Right

Enterance |

® 16 Cross conflict points
A 8 Confluence conflict points

€ 8 Diverging conflict points

1 Enterance 2



\0
\({b*

Q. 206) Rapid curing cutback bitum@\%is oroduced by
blending (admixture) bitumen V\Q@'

O
A. Kerosene Q}\Q
B. Benzene .<§5
. N\

C. Diesel QO)
D. Petrol .\Q/

Q\

N



AnswerD

\0
Cutback bitumen:- Normal practice is to heat en to reduce its
viscosity. In cutback bitumen suitable solver&@s used to lower the
viscosity of the bitumen. From the envir fdrental point of view also
cutback bitumen is preferred. The solvent from the bituminous material
will evaporate and the bitumen Wi||{® the aggregate.
<&

The distillates used for preparaqgﬁ of cutback bitumen are naphtha,
. . N\
kerosene, diesel oil, and fu@e oil.

There are different ty&&s of cutback bitumen like
1. Rapid curing (RCG)= Retrol

2. Medium curing (MC) — Kerosene

3. Slow curing (SC)



Q. 207) Atwo lane single carriage-way is to béddesigned for
design life period of 15 years. Total two waq@fafﬂc intensity in the
year of completion of construction is ez@g&ted to be 2000

commercial vehicles per day. Vehicl age factor = 3.0, land
distribution factor = 0.75. Assumi nnual rate of traffic growth
as 7.5%, design traffic, expresst@s cumulative number of
standard axles, is @QJ

N
A.42.9 x 10° Q/QQ)
B.22.6 x 10° N\

N
C.10.1 x 106¢ QA
D. 5.3 x 10°



365xAll+r

W, It given by é’bo

where, A= traﬂ‘lc in @f construction in terms of CVD modified for lane

Answer A dlsm@en
growth rate

@igg life in years

Q/ Vehicle damage factor
Q\

|5
G 365x2000xo(.)7g7k5+0.075 sy - ons
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