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Q.2

Q3

Q4

Q5

In cement concreéte pavement, the bars are

provided

{a) ncar the lop of slab across expansion joints

{D) near the bollom of slab across contraction
joints

{c) a1 mid-deplh of stab across longitudinal
joints

(J) nearthe bottom of slab across langiludinal
joints

The subgrade soil properties of asample are as

follows: .

Soil ponion passing 0.075 mm sieve = 50%,

liquig limit = 40%, plasticily Index = 20%,

The group index of the soil is

{a) zero {b) 4

{c) 65 {d)8

Il \he pressure carried by a CBR specimen al
2.5 mm penetralion is 3.5 Nfmm?, the CBR of
lhe soil is
{a 10%
(c) 50%

(b} 35%
(d) 70%

Consitler the lollowing slatements:

The failure of sub-grade of a ilexible pavemen!
is mainly altribuled (o

1. inadequale slabilily

2. lossal binding action

3. loss ol base course materials

4. excessive siress concentralion

Which ol the slalemenls are correct?

{a) tand2 {b) 1and 4

{c) 2and 4 (d) 2and 3

Which one of the lollowing statement is correct?

{a) Verlical stress are ransinitted (0 the {ower
layer through the points ol conlact n
qranular struclure.
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(b) Verlical compressive stress is maximum on
the pavement surface direclly under the
wheel load,

{c} Lowerlayers have tolake lesser magnitude
of slress.

{d) Siress on rigid pavemenis are lransmitted
lo a wider arca of sub-grade

The basic formula for delermination of pavement
Ihickness was lirst suggested by

{(a) Spanglar (b} Picket

©) Kelly (d) Goldbeck

Pick up the mosl uncommon cross-seclion of
cement concreta pavemen! from those shown in
figure below:
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Stralght <'opa secuan
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Double rapezoidal <eclion
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Reclangutar section

The figure below shows Ihe cross sectional view
of ’
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Q.21

Q.22

Q.23

Q.24

‘The main drawback of CBRmethod is

1. it does nol take fully into account the

damaging eflects of heavier wheel loads and
their frequency

2. itdoes not consider whether the road is for
multi lane single carriageway or dual
carriageway

3. the design curve only gives the value for
the tolal thickness of pavement {or different
wraffic intensity and CBA value of subgrade

The cotrectansweris

(a) Boih tand 2

{c} Both2and3

b} Only3
{d) 1,2and3

The data given below perfains lo the design of
flexible pavement.

Initial iralfic = 1500 cvpd
Trafficgrowthrate = 8% perannum
Designlile = 12 years

Vehicle damage faclor = 2.5

Distribution factor =0.75
The dasign fraliic in terms of million standard

axles {msa} lo be catered would be
{a} 18.12msa {b) 19481msa
{c} 19.48msa {d} 21.00msa

The maximum thickness of expansion joint in
rigid pavement is
(a} zero

{c} 50 mm

(b} 25 mm
{d) 100 mm

The- poshion of base course in a Tiexible

pavement is

{a} over the sub-base

(b} below the sub-base

{c} over the sub-grade bul below tha sub-base

{d} over the wearing course when renewal of
sutlace is needed

The load transfer lo lower layers in llexible
pavements is by

(a) bending action of laysss

{b} shear deformation

{c) grain to geain conlact

{a} consalidation of sub-grade

Q.25

Q.28

Q.27

Q.28

Q.28

Tha fotaMfiickness of pavament by CBRmethod
dapends en the CBR value of

(a) base éourse (b} surface course

{c) sub- gﬂade (d) all layers

The vadth af expansion joint gap is 2.5cmin
a cemen¥ concrete pavemenl. The spacing
belwees expansion joints lor a maximum
risg in l’é’ﬁperalure of 25°C is {assuming
coellicisrtol ihermal expansion of concrate as
10 % 10°C per °C)

@5m

{b) 50 m

{c) 100 m

d25m

in reinforced cament concrale pavement, steel
Is placgq g

{a) near boellom

{b) in the middle

{c) neart the lop

{d} exaclly at neutral axis

Considosthe following faclors :

1. Magniiude of load

2. Thicksess of cement concrele slab

3. Tempgrature disteibution in the slab

4. Modules of sub-grade reaction

Which of these should be laken inlo account
to determine the wheel load siress al critical
localion i a cement concrele pavement?
{a)1,2and 3 {b) tand 3

{c) 3 and 4 (d) 1. 2 and 4

it the CBR:value obtained at § mm penetration

is higher than thal at 2.5 mm, then the lesl is

repeated lor checking; and il Ihe check lest

reveals a similar trend, then the CBR value is

lo be reporled as the

{a) mean of the values for 5 mm and 25 mm
perelration

{b} higher value minus the lower value

{c) lower value corresponding to 2.5 mm
penelration

{ch higher value oblained al 5 mm penetration

Q.30 Inthe designof rigid pavement expansion and

) Q3

conlraction joinls should respeclively be
provided at !
(@) 50 m and 32 m
B)SOmand 10 m
{c) 25 mand 10 m
{d)25mand 32 m

if the radius of wheel toad distnbution is 30 cm
and sfab thicknessis 13 ¢m, then the equivalent
radius of resisting section is

@ (,h.ﬁx(sof +15% ~0.675x 15}cm
() (\h B x(30)2‘+ 15° +0.675x 15)cm

{e) 30 cm

{d) None of the above

Q.32 Group index method of dosign af liexiblg

Q.33

Q.34

pavement is

(a) a theorelical melhod

{b) an empirical malhod based on phys:cal
propertics of sub-grade soil l

{c) an empirical method based on strenglh
characteristics of sub-grade soil

{d} a semi-empirical method

Consider the following pairs

1. Rigid pavemenis—Temperature \.varpimj
- slress |
2. Flevible pavemeni—Provision of joints

3. CBR chan-Thickness of rigid pavements|
4. Burmisler analysis—Two layer classic (heory
Which of these pairs are correctly malched’%
{a) 1 and 4 ) 1.3 and 4

{c) 2and 3 {d} 3 and 4

For a givenwheel load (o) in kgs, slab 1h|ckncss
{M {cms), radius of resisting thickness (b) (cms]
radius of relalive stiffness () in cms and if Sf
S,and S, are critical stress on angid pavemeni
al -interior, edge and corner loading's
raspeclively, then

@S >8,>8. S.>8,>5

€ 8,>85 >S5 (WS.>35>8

Q.35 A pavement is classilied as flexible or rigid

basedan
(a) Wearingcourse (b) Basecourse
{¢) Sub-base {d) Sub-grade

Q.36 The bulk specilic gravily of bituminous mix is

2.33, theorelicate specific gravily is 2.43. The
percentage of bitumenin the mix is 4% by weight
wilh specific gravity 1.

The percentage voids in bitumen (VF8} will be
{a) 78% (b) 68%

{c} 62% (d) 60%

Q.37 Anew four lane highway (with wo lanes on cach

side of median) is lo be constructed on subgrade
ol CBR 1.8%. The ADT of commercial truck trallic
based on lhe last count was 8000 (in both the
directions), Tha direclional split of wraffic is 55:45. -
Vehicle damage factor was 40. Pavernent seclion

_to be designed lor lile of 15 years, The last Iraflic

count was taken 1 year back and the project
would be completed 2 years from now. Growlh
rate aof lrallic = 7%. The design cumulative
slandard axles on the road will be

(2) 98MSA (b) 190 MSA

{©) 118MSA (d) 132MSA

Q.38 The equivalentradius resisting seclion of 15cm

slab, if ralio of radius of wheel load d|smbuuon
lo Ihickness of slab is 0.5 is;

(a) 462¢cm {b) 6.62cm

{c} 5.62cm {d) 7.62¢m

Q.39 The pavement thickness is 20 cm and widih of

road is 7 m wilh one longitudinal joiat. The unit
weight of concrele is 2400 ky/m?, he coelficient
of Inction is 1.5, allowable working {ensile stress
in steel is 1750 kgfem® and bond stress of
delormed bars is 24.6 kg/cm?. The length of bar
and spacing of tie bar is:

(@) 36cm, 45¢cm (b) 46cm, 55¢cm

(€) S6cm,85¢m (d) 36cm, 55¢em

Q.40 In case of governing equation for calculating

wheel load sfress using Weslerguard's approach,

the following statements are macie

I.  Load stresses are inverscly propartional (o
viheel load
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-

Il. Modulus of subgrade reaclion is useful for
load siress calcutation.

{2} Bothslatemenl are rue

(b) 1is rue and I is false

{c} Baihsiaterment are false

(d) lis talse and Il is lrue

In a benkelman beam sludy, the correcled
characterislic rebound deflection on a pavement

' is found as 3 mm, As per IRC guidelines the

allowable dellection is 1 mm. The equivalent
granular overlay lhickness required lor the
dellectionis
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1.(e) 2 (c) 3.{c) 4() 5. {b)
11.(d) 12, (c) 13, (b) 14.(d} 15. (a)
21, {c) 22.(b) 23.(c) 24.(c) 25 (a)
31. (¢} 32. (b) 93.(a) 34.{a) 35. (a)
41, (b) 42, (¢)
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2.

14.

(c)
a=50-35=15
b= 50~ 16=35
c=40-40=0
@d=20-10=10
Gl=0.2a+0005ac+001bd
=02x15+0005x15<0+001x35=10
=65

{c)
CBR = 3.5x100%100 - 50%
{b)

70%x10

Two basic reasons for falure of sub-grade are:
(i} Inadequale stability (i} Excessive stress
application.

(d}

The service lile of cement concrele pavernent
may be assumed to be 20 (o 40 years, that of
biluminaus concrete be 1010 15years and olher

(a) 63mm
(c) 163 mm

(b) 263 mm
{d) 183mm

! T
Q.42 The lotal cross-sectional area of longitudinal

reinforcing sleel which is required lor a cement
concrele pavemant slab 3.75 mwide 15 mlong
and 200 mm thick is

{Assume unil woight of concrele 2400 Kgim?,
working slress in steel is 1400 kg/om?, coefficient
of friction = 1.5},
a) 1210mm?
c) 1446 mm?

(b} 1600 mm?
{d) 1816 mm?

L L]
B.(d) 7.(b}) B.(b) 9. {a) 10.(c)
16. {8) 17.(a) 18.(d} 19, {(d} 20.(c)
26. (a) 27.(b) 26.(d) 29.(d) 30.(c)
3'53, {b) 37.(c) .38.(d) 39 (d) 40.(d)

16.

21.

22,

biluminous surfaces including surface dressing
be 3 lo 10 years. The walar bount macadam
has a service lile of 2 |0 6 years and (he low
cost surtaces, 2 to4 years.

{a)
Rigidiy lactor = ZoNiEct pressure
Tyre pressure

= 1lor lyre pressure = 7 kgfem?
>1for tyre pressure < 7 kg Jem?
<1 for yre pressure > 7 kgicm?

{c)

Design Traflic = 365 A((1 + rF~1) x F
365%1500x0.75{(1+0.08)" - 1]x25

- 008

=19.48 msa

(b)

Expansion joints are provided to allow far
expansion of lhe slabs due 10 rise in slab

23.

26,

27.

28.

tamperature. The approximale gap width for
this typo of joint is from 20 to 25 mm.
{c}
Flexible pavements are thoese, whichon (he whole
have low or negligible flexural strength and are
flexible in their structural action under the loads.
The flexible pavement layers rellecls the
deformation of the lower layers on-lo the surface
of the fayer. The flexible pavement layers
transmil the verlical o compressive stresses (o
the lower layers by grainto grain lransler through
the paints of contacl in granular skructure.
(a)

§=252=125cm

L~ =2C

Coeflicient of thermal expension

€= 10x 10 per'C
. Spacing of expansion joini,

B,
L= 3000C{t, - 1)
1.25 5 mat
= J000% 10x10¢ x25 - > Move

(o)

The reinforcement used in cement concrete
pavement is in the form of welded wire labric
or bar mals. The lunction ol reinforcement is ta
hold lhe cracked slab portions logether and
thus not to alfow them 1o open up any more. in
order 10 nbiain the maximum advanlage, il is
suggested that greater quantity of the
reinforcement should be placed in the longitudinal
direction, Further the reinforcement should either
be placed in the mid-depih or lowards the 1op
of the pavement for better funclioning.

{d}

To determine wheel load slress at critical location
- Magmilude of load {F)

- Thickness of slab (1)

- Radius of wheel load distribution (&), radius of
relative stiffness () and radius of resisling section
(b)are needed.

‘a,"b'and ' depend upon rnodwusof sub-grade
reaction.

'

28,

31,

32.

35.

36.

{d)

The average CBR valua of three test specimens
is reporied 1o the first decimal place, as the CBR
value of the test spacimen. If the maximum
varialion in lhe CBR values of these specimens
exceeds specilied limits {3% forCBRup 10 10%;
5% for CBR 1010 30% and 10% lor CBR 30-60%).
then (e design CBA should be the average of
at least six specimens.

(e ;

Because the radius of wheel load d;sinbuhon is
more than 1.724 iimes sfab thickness, hence
radius of resisting seclion is equal tothe radius of
wheelload distribution.

%,& 17240r> 3.724

~ = Radius of whes! distribution
{b)
The Gl method of pavement des«gmsessenuany
an empirical method basaed on physical
praperiles of the sub-grade soil. This melhod
doss nol consider the strength characleristic of
the sub-grade soll. *

(g}

Both flexible and tigid pavements have same
base courss, subbase course and soil
subgrade, bul surface {wearing) courses are
d’ﬂerem. So pavemenis are ciassified on Ihc
basis of wearmgcoursa :

{b}

Ajr voigs, V, = —"1 G =Gy

TR w100

24-2.33
= S275Y 400 = 4.11%
543 00 =4.11%

% volume of bitumen,

W,
Vb = G,,,x-é;

- 2.337:% =932%

Percentage voids in mineral aggregate,
VMA = Y+ ¥,
= 4.11+932=1343%



7.

38.

38,

. Percentage voids filled with bitumen (VFB)

= Joog _100x9.32
VMA  13.62

= 6843%

(e)
4-lane divided carriage way ADT oftrucks in the
last count = 8000 cvpd
Gromthrale = 7%
ADT ol commercial trucks in the year ol
complelion of consiruclion,
A = BOQO(1+007)' -2
= 9800 cvpd
Designlile = 15years

VOF = 40
Directional disliibution factor,
) D= 055
{Use maximum of the two)

. Lane disiribution faclor,

L =075

Vehicle damage factor = 4 .
Cumulalive number of standard axles during
_ dasign life of 15 years :

365(1+0.07)"* -1}
N= —————1(9800x0.55)x 0.75x 4

= N = 148msa
(d)

h = 15¢cm, % =050

a=05x15=75cm

Now, b= J1.82+H)-0675h
= J167.5F +{15 -0.675x15
= b= 7.62cm
{d)
- Diameter and spacing;
A 3.5x20%x2400x1.5

5= T 100x1750
= L44cm¥m

40.

41,

42,

Assume diameler of stee! bar,
$=1cm

A= ;—ﬂ)z =0.785¢cm?

Therefore, spacing is

100%0.785 o
i = 54,57 =55¢m
Length of tie bar
2 270
2x24.6

(d)

Westerguard equalion for inlerior loading

= o‘i;sp{-ﬂogm(ib}n,um}

= . é,uP

(b

-As par IRC guidelines,
-Ovarlay thickness,

= ssmcg,g(-g—‘-)
it

whare, D, = Characteristic corrected deflection
D, = Allowable deflection

= 5580Qlog,q (-?-]
. = h=283mm
{c)
Ax8 = (xbxﬁz“—x;gaxy
A o bhiYLe (
. s7 2008,
A= 1.5%3.75x20%x 2400 x 15
’ s 200x 1400

14.40¢cm? ;
vhere, S, = Allowable working siress in sieel.
A_ = Area of sicel/melre length of joint in
cm?

1l



