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1. Write your Roll No. and O o oxes provided above.

2. This paper consists of two sect : with 50 (fifty) multiple choice questions (MCQ)
and Section C with 8 (eight) descrip ions. Each MCQ has 4 (four) answers, out of which
ONLY one is correc e circle (on the OMR Sheet) for the correct answer
corresponding to booklet

where (C) is the correct answer. No marks will be given for markings made in this booklet. The
descriptive questions in Sect ), MUST be answered in the space provided in this booklet. No

BLACK ball poifit pen in your OMR Sheet.

4. structions’given inside this booklet before attempting to answer any questions.
5. DO NOT Wri name, roll no, phone no, or anything, or put any marks anywhere in this

candidature will be disqualified.

et, otherwise y
re feund to r)ort to any kind of unfair means such as carrying extra material other than
watcl, -€éraser, and scale, or copying from somebody or from external material, your
candidature will be disqualified.

Page - 1






Section B (50 Marks) <

. If one end of a prismatic beam AB with fixed
ends is given a transverse displacements A
without any rotation, then the transverse re-
actions at A or B due to displacement is

(A) 6EIA/L?
(B) 6EIA/L3
(C) 12EIA/L?
(

12EIA /L3

C
D

—_ — — ~—

. Two bars of different materials are of the same
size and are subjected to same tensile forces.
If the bars have unit elongations in the ratio
of 4 : 7, then the ratio of moduli of elasticity
of the two materials is

(A) 7:4
(B) 4:7
(C) 49:16
(D) 16 : 49

sive strength of concrete in

(A) 0.9v/fcr, N/mm?
(B) 0.8y/fer N/mm?
(©) /
(D)

C) 0.7V fer. N/xv

D) 0.6v/fex A
. A steel cube of volume 8
to all round stress of 1330kg/c

modulus of the matm% 1.33

The bulk
0% kg/cm?.

Maximum weight

Minimum thickness of web

8. The shape factor of an isosceles triangle for
ending about the axis parallel to the base is

) 1.5
(B) 1.7
(C) 2.0
(D) 2.34

9. A steel beam of rectangular cross- section is
clamped at both ends. Plastic deformation
is just observed when the udl on the beam is
10 kN/m. At the instant of collapse, the load
on the beam is

(A) 10 kN/m
(B) 15 kN/m
(C) 20 kN/m
(D) 30 kN/m

10. A column of size 450 x 600 mm? has unsup-
ported length of 3.0m and is braced against
side sway in both directions. According to
IS 456:2000, the minimum eccentricities (in
mm) with respect to major and minor princi-
pal axes are

(A) 20.0 and 20.0
B) 26.0 and 21.0
)
)

(
(C) 26.0 and 20.0
(D) 21.0 and 15.0
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11.

12.

13.

14.

15.

16.

Workability of concrete is inversely propor-
tional to

(A) time of transit

(B) water-cement ratio
(
(

C
D

the air in the mix

—_ O O —

size of aggregate

Which of the following losses of prestress oc-
curs only in pre-tensioning and not in post-
tensioning?

(A) Loss due to friction

(B) Shrinkage of concrete

(C) Creep of concrete

(D) Elastic shortening of concrete

The Rankine’s constant for a mild steel col-
umn with both ends hinged is

(A) 1/750
(B) 1/1600
(C) 1/7500
(D) 1,/9000

The compression index of soil

(A) increases with the increase in liquid limit

(B) increases with the decrease in p
limit

(C) decreases with the incré4
limit
(D) decreases with the increase
limit

A pile is embedded quite deep in a clay stra-

tum. If clay has a cohesion of 3.5t/xy*, then
ultimate point resi ce of the pilg is
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17.

/n

22.

If distance between two points A4
km, then combined correction for curvature
and refraction is

(A
(B
(C
(D

0.673 m
0.0673 m
1.0673 m

)
)
)
) 1.673 m

required for 1 bag of cement is 30
he water cement ratio is

The minimum water content at which the
soil just begins to crumble when rolled into
threads 3 mm in diameter, is known as

(A) liquid limit

(B) plastic limit

(©)
)

C
(D) permeability limit

shrinkage limit

The ratio of settlement at any time ¢’ to the
final settlement, is known as

(A)
(B)
(©)
(D)

co-efficient of consolidation
degree of consolidation
consolidation index

consolidation of undisturbed soil



23. If the atmospheric pressure on the surface of
an oil tank (sp. gr. 0.8) is 0.1kg/cm?, the pres-
sure at a depth of 2.5 m, is

(A) 1 metre of water
(B) 2 metres of water
(C) 3 metres of water
(D) 3.5 metres of water

24. In pipe lines, a surge tank is provided

(A) to relieve the pressure due to water ham-
mer

(B) to provide additional water head

(C) to overflow the pipe line when suddenly
closed

(D) to remove the frictional loss in pipe

25. Hydraulic radius is equal to

(A) area divided by the square of/wetted

perimeter
(B) area divided by wetted perimeter
(C) wetted perimeter divided

(D) square root of the area

26.

BM changes sign

BM is maximum

s Jocated along

w2
=
&
=
o
&
=
o
=
9]
=)
=
&
=

are the bending mo-
tia, radius of curvature,
of elasticity s
the neutral axi ection, then

29. Hydraulic jump is a,
(A) Steady unifor
(B) Non-steady unifo
(C) Non-steady non uniform
(D)

30.
of its section I,
ending moment M, is

C) /OL

2
L 2
M
(D) /0 B

31. The maximum deflection due to a uniformly
distributed load w/unit length over entire
of a cantilever of length [ and of flexural

rigidly E1, is

wl3
2E1
wl?
3EI
wl?
8EI
wl*
12ET

32. In a singly reinforced beam, if the permissible

stress in concrete reaches earlier than that in
steel, the beam section is called

(A
(B
(C
(D

) under-reinforced section
) over reinforced section
) economic section

critical section

33. Side face reinforcement shall be provided in
the beam when depth of the web in a beam
exceeds
(A) 500 mm
(B) 750 mm
(C) 1000 mm
(D) 1200 mm
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34.

35.

36.

37.

In which of the following types of flow the
losses are maximum?

(A) Laminar flow
(B) Turbulent flow
(C) Critical flow
(D) Transition flow

The velocity in a 2 cm diameter pipe is 20 m/s.
If the pipe enlarges to 5cm in diameter the
velocity, in m/s is

(A) 8.0
(B) 6.4
(C) 5.2
(D) 32

The maximum velocity through a circular
channel takes place when the depth of flow
is

(A) 0.95 times the diameter
(B) 0.81 times the diameter
(C) 0.50 times the diameter
(

0.37 times the diameter

)
)
C)
D)

In case the radius of curvature of a simiple eir=

cular curve is 229.2 m, its degree of curvature
is

/

40.

41.

44.
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The partial safety factor for co
IS: 456-2000 is

r, the strain in
at™~

bars under tension
not be less t

43.~Amongst the clay minerals, the one having the
aximum swelling tendency is

(A)
(B)
(©)
(D)

kaolinite
montmorillonite
halloysite

illite

A rod of uniform cross-section A and length
L is deformed by d, when subjected to a nor-
mal force P. The Young’s Modulus E of the
material, is

() =222
B) £=52
(© F="2
o) p=""%




45. For a pipe of internal diameter d, wall thick-
ness t and internal pressure P, the longitudi-
nal stress is

(A) Pxd/t

(B) Pxd/2t
(C) Pxd/4t
(D) 4P x d/t

46. The process of removing suspended and col-
loidal matter from (turbid) liquid or sewage
is called

(A) Purification
(B) Clarification
(©)
(D)

C
D

Suspension

Dewatering

47. If soil is dried beyond its shrinkage it)it
shows

(A
(B
(
(

) large volume change

)
C) low volume change

)

moderate volume chang

D) no volume change

48. When the soil mass is in

value of 0 is

(A) 90° + g

®) 90° — 2

2
(©) dot
)

45° 4+ —
)5—5—2
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Section C (30 Marks) <<
Answer any 5 (five) from the following Q
. Distinguish between elastic and plastic modulus of section. Define Shap tor.

. What do you understand by basic wind pressure? How do
pressure from wind speed? Explain.

. What is Scour depth? What is the difference between normal an aximum scour
depths? (Marks : 6)

. A two hinged parabolic arch of span 25 carries uniformly distributed
load of 50kN/m over the left half of th ated load of 100kN at
the crown. Find the vertical and horizontal reactions at each support. (Marks : 6)

nce-of & /reinforced/concrete beam section of size
250 mm x 350 mm. The area of steel consists of 3/bars of 12mm diameter having
clear cover of 40 mm. Use M20 and Fe 415 steel. (Marks : 6)

arries a uniformly distributed load of 40 kN/m run
the beam is rectangular having depth of 500 mm.
ial of the beam is 120 N/mm? and moment of
, find the span of the beam. (Marks : 6)

inertia of the section is 7 x 10® mm?*

. A point load of 700 kN is lied on the surface of a thick layer of clay. Using Boussi-
nesq’s elasticlanalysis, estimate the vertical stress (0,) at a depth of 2m and a radial
distance of’1. om the point of application of the load. (Marks : 6)

oad in termg/of vehicles per hour per lane. (Marks : 6)
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