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1. Which one of the followmg statements

. is NOT correct regarding the relation-
ships: between bending moment, shear
force and applied load ? |

(a) The rate of change of shear force
along a beam is equal to the
] dlstnbuted load

_(b) The rate of change of bending

- moment alorig'a beam is equal to
the shear force

(c) The réte of change of bending
moment along a beam is equal to
the distributed load -

(d) The shear force and bending
moment at free end is always zero

. What is the support reaction Vg from
the following figure ?

10BN . 10KN  10KN

. 2, !C -‘glp EJ N e ¥
' R A N A -
7 AR N S ,GT_.l .
L 'Mm,l'zomj 20m | 20m |
: oo .

(2) 15 KN (upward)
(b) 20 KN (upward)
(c) 15 kN (downward) .
(d) 20 kN (downward)

3. Consider the following assumptions

for pure bending theory :

1. The material is heterogeneous and
isotropic.

2. The stress is purely long1tudmal
.and local effects near concentrated
: loads will be neglected
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. 3..The radius .of curvature is large
. compared with the dnnensrons of
- the cross-section. - .. ..

Whlch of the above stetements are

. correct 7.

(c) 1 and 3 only

(b) 5 N/mm?

(@ l'and 2 only
(b) 2 and 3 only

B T R

@ 1,2and 3 .

. For a fixed-connected collar type of-

support connection in coplanar struc-

tures, the number of unknown(s) is/are

(a) three and the reactions are two 4

forces and a moment component

(b) one and the reaction is 2 moment
' component

(c) two and the reecﬁons are 'two

forces (one horizontal and one
vertical) '

(d) two and the reactions are a force

“and a moment

For a rectangular beam of 4m long
with 100 mm wide and 200 mm deep,
it carries a shear force of 100 kN. What
is the maximum shear- stress(tm;,) due
to the bendmg of rectangular s‘ectnon ?

(a 25 N/mm2 |

) 75 N/mm? |
@ 10 Nfmm®> . .



6. What is the maximum deflection 8. Consider the following statements : |
" (Vmax) for a cantilever beam of span /

subjected to a point load acting at a 1. For a given load, the deflection of

distance a from the fixed end as shown an indeterminate structure 1s

in figure ? 9 (Take Young’s modulus as E smaller than that of determinate
-and moment of inertia of beam section structure. ‘

as ) ) _ 2. For a given load, the maximum

stress of an indeterminate struc-
ture is higher than that of deter-
minate structure.

3. For a giiren load, the maximum
stress of an indeterminate struc-

| Pa? - ture is smaller than that of deter-
(@ Ymax =EE(31 -a) : - minate structure.
T , Whlch of the above statements is/are
: Pa : correct ? -
=22 _@(31- .
(®) Ymax 3 EI( a) ,
(a) 1 and 2 only
3Pa® ., ..
©) Ymx= 2El (3l-a) (b) 2 only
Pz‘ . (c) 1 and 3 only
a2
d =231, | '
7. What is the maximum tension 9. What is the degree of kinematic
' {appr,ommate;ly).m the cable as shown indeterminacy of the truss as shown in
in .ﬁgure, if it carries-a uniform figure ?
horizontally  distributéd load of )
. intensity 120kN/m?
4 B ‘
/ 50m
N
mr —
o F -
(a) 48:5 kN (@). 10
(b) 485 MN | ® 11
(c) 485 kN a ©. 12

(d) 4850 N ' @ 13
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0. Which one of the followmg §tatements
is NOT correct ?

(a) The influence lines are con-
structed = for establishing the
“maxlmum design forces at critical

sections produced by movmg
loads

| (b) As a moving load passes over a

structure, the internal forces at

~ each point in the structure do not

vary

(¢c) To ensure the safety of a structure,
the capacity of section should be
grwterthanorequaltoallthe

~ combination of loads .

(d) The maximum deflection occurs

at the centre of a simply supported

" beam, when a concentrated load
applied at the mid-span

A

11. Two loads of 40kN and 60 kN are
moving towards support B as shown in
figure. What i is the maximum negative
shear force at B ?

Y : ‘Gm q
L .

@® 775 kN
() —-;7-75kN |
©) -375kN
@ -375 KN
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- 12. Consider . the . following = statements

related to the uses of computer
~ programs in the structural analysis :

1. To analyze a truss with rigid joints

would be a lengthy computation

. by the classical methods of

- ’analysxs :
2. The ngld joints (in truss analysis) .

are assumed to be pmned joints by .

the designers to smphfy the
problem. A

3. The computer programs enable to
‘consider the real situation (rigid

joints) and also give the accurate
_ resultSinaquicktime -

Which of the above statements are
correct ?

(a)-'1 and 2 only
(b) 2 and 3 only
(¢) 1 and 3:only
(d 1,2and 3

13. If the load is transmitted by bolts or
rivets through some but not all the
cross-sectional - elements of the
member, the effective area A4, is
‘computed by using net area 4, and the
reduction coefﬁclent Ua

- (a) Ae =UA,

(b) 4,=4,U
(c) 4,=087UA4,
d) 4,=066U4,



Ma Mi the ‘net end moments of a com-

. pression member are’ zero then such
member-is called

(a) beam column

(b) axially loaded column
(c) a truss

@ gn'der

15. Consider the followmg factors that

affect the behavior of a column under a
~ compression load :

" 1. The stress-strain properties remain
~ constant throughout the section:

2. The column may not be perfectly
. straight as the load is applied to it.

3. End conditions ‘may vary from
case to case.

Which of the above statements are
being ignored i the Euler approach ?

(a) 1and 2 only .
(b) 1and 3 only
(©) 2and 3 only
@ 1,2and3
16. What is the cffective length of a steel.
prismatic compression ‘member for

‘which, the translation and rotation are
restricted at both the ends ?

(a) 080 L
(b) 100 L
©) 120L°
() 065 L

17.

By considering the net area as Ay
ultimate stress as f, and the partial
safety factor as 7, the IS code

formula for preliminary design of a

_tension member for design strength

due to rupture (Tz) of the critical
section is ,

aAnfu

@ Ty=

) T“"‘?:"Tfu_

18, (

(d) 1:1n‘ aA,,f,,

Consider the following  statements -

regarding the classrﬁcauon of beams :

1. Floor beams are often referred to

asglrders

. 2. Joist is a beamsupportmg floor

construction- but not a major.
beam. '

3. Rafter is a roof beam, usually
supportedbyrooftruss :

“Which of the above statements are

correct ?

@ 1 and 2 only
(b) 1and 3 only
(©) 2 and 3 only
@ 1,2 and3
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19. A simply supported steel beam of 8 m

long and subjected to a uniformly

* distributed load of 10 kN/m. What is

20.

21.

the maximum bending stress (f,) of the
member at a distance of 50 mm from
the neutral axis ?

(Take I=10x10° mm*)

(a) 400 N/mm?

(b) 4000 N/mm?

(c) 800 N/mm?

(d) 8000 N/mm?

Arrange the following steps involved
in the design of beam-columns in a
correct sequence :

1. Determine the factored loads and
moments acting on the beam-
column using a first-order elastic
analysis. 4

2. Choose an initial section and
calculate the necessary section
properties.

3. Classify the cross section as per
the IS code.

4. Find out the bending sirength of
the cross section about the major
and minor axis of the member.

Select the correct answer using the
code given below :

@ 2,3,1,4

®) 3,1,2,4

() 1,2,3,4

d) 4,321

What is the approximate value of the
tensile strength governed by yielding

of the cross section of a roof truss dia-.

gonal 100%75x6 mm (f, =250 MPa)
connected to the gusset plate by 4-mm
welds as shown in figure? (Take
partial safety factor as 1-10)

PKL-D-CVL - A

22,

. -—./’ 4ommweld,vl40mmlong'

pd v A,=l(;10mm;
75
- Weld 7310mm long
(3 230 kN | |
(b) 23 kN
(©) 320 kKN
@ 32 kN

A tension memﬁer is made up of a

~ single angle 200 mmx 150 mmx15 mm

with a gross area of 30 cm?. Two rows
of 18 mm diameter bolts (take hole
diameter = 20 mm) are ised (as shown
in figure (a) and (b)). What is the net
area ?

! | O00O0
I ONONONOR
@ ®
(a) 2460 mm?
(b) 2500 mm?
(c) 2400 mm?
(d) 2560 mm?



23. In a plate girder subjected to a bending

moment of 200 kNm, the width and
‘thickness of flange are 200 mm and
10 mm respectively.. What is the
economical depth of the girder by
assuming the moment is resisted by the
flange only ? (Take £, =250 MPa)
(a) 800 mm
(b) 400 mm
(c) -500 mm
(d) 700 mm
24. Which one of the following statements
is NOT correct regarding gross section
yielding ? S
(@) Generally, a tension member
- without bolt holes can resist loads

up to the ultimate load without -

failure _
(b) A tension member when subjected
" to an ultimate load will deform
considerably in the longltudmal

- direction

() A structure becomes more
serviceable under the large
deformation

(d) ‘The IS code limits design strength
by substituting a partial safety

factor of 1-10 for failure in te_nsion :

Directions for the following five (05)
items : ‘

Read the following information and answer
- the five items that follow : ’

A singly reinforced concrete beam w1th an
effective span of 4 m has a rectangular Cross
section with a width of 300 mm and an
“overall depth of 550 mm. The beam is

reinforced with steel of Fe-415 grade of area

250 mm? at an effective depth of 500 mm.
The self-weight with dead load of the beam
is 4 kN/m. Consider M-15 grade concrete
- and 6,4, =5 MPs; o, =230 MPa.

5. What is the bending moment due.to

. 26.

27.

dead load ?

(@ | 8000 Nm

(b) 80 kNm

(c) 32 kNm

(d) 3200 Nm

What is the vmodular ratio ?
(a) 2873 | |

®) 40

(c) 56/3 "

(d) 86/3

What is the depth of cnttcal neutral
axis ?

(@) 13433 mm

(b) 12433 mm

(c) 154:33 mm

(d) 144-33 mm

. What ie the moment of resistance of

the section if the actual depth of
neutral axis is 100 mm ?

(a) 36-83 kNm -

(b) 26-83 kKNm

(c) 1683 KkNm

(d) 46-83 kNm

A~ PKL-D-CVL



29. What is the permissible live load on

30.

31.

the beam ?

(a) 13-43 KN/m

(b) 943 KN/m

(c) 843 KN/m

(d) 6-43 kN/m

A section is sald to be under-remforced '

when

(a) the depth of actual neutral axis is
greater than the depth of critical
neutral axis

(b) the depth of actual neutral axis is
less. than the depth of critical
neutral axis

(c) the depth of ;actual neutral axis is
equal to the depth of critical
neutral axis

(d) it is not related to. the depth of
neutral axis

Consider the following statements
regarding the slabs : :

1. When the longer span to shorter
span ratio is greater than or equal
_to two, it is a two-way slab.

2. In one-way slab, the load transfer

is' chiefly by bending in the
shorter direction.

3.In tmeay slabs, the load

transferred by bending in both

orthogonal directions.

PKL-D-CVL - A

3.

thlch of the above statements 1s/are

correct ?

(@ 1and2only
(b) 3 only

(c) 2 and 3 only
(d) 1 and 3,‘only'

Which one of the following statements

. is NOT correct in remforced concrete v

33

design ?

(@ In the cracked section, concrgte
below the neutral axis is neglected
in calculations '

(b) When section is subjected to
external loading, resisting moment
is developed due to compression
in concrete and tension in steel

(c) In the cracked section, the steel
area below the neutral axis is
converted into equivalent concrete
aren )

(d) The neutral axis depth does not -
depend on the modular ratio '

A concrete beam is post-tensioned by
a cable carrying an initial stress of
1000 N/mm?2. The slip at the jacking .
end was observed to be 5 mm. The
modulus of elasticity of steel is
210 kN/mm?2. What is the percentage
loss of stress due to anchorage slip if
the length of the beam is 30 m ?

@) 3-5%
() 35%

(©) 0-35%
@ 30-5%




34: The Indian Standard (IS) code used for

design of prestressed concrete is
(2) IS 4326: 2013
. (b) IS 3920:2012
© IS 6512 : 2013
(d) IS 1343 : 2012

35. Which one of the 'vfollowing' state-

ments is NOT correct related to the
earthquake resistant design ?

(a)  Overall depth of a beam should

not be greater than pne-fourth of

the clear span

(b) The percentage tensile reinforce-
" ment should not exceed 2-5

(c) - The reinforcement resisting posi-
tive moments at a joint face must
be less than half the negative
moment reinforcement

(d) The width to depth ratio should be
more than 0-30 to avoid lateral
instability

36. Consider the following statements

related to isolation concepts in earth-
quake resistant design : :

1. Developmeﬁt of shock-isolation
concepts are generally applied to
earthquake resistant structures.

2. The  shock-isolation concept is
' a radical departure from current
" seismic design practice.

3. The successful implementation
of shock-isolation concept will
ensure the simplification in the
design of tall remforced concrete
structures

37.

Which of the above statements are
correct ?

(@) 1and 2 only
(b) 2 and 3 only
(c) 1and3only
(d 1,2and 3

Dozer primaﬁly is
(@ a _pushing unit

(b)  a lifting unit

(c) a digging unit

(d) a pulling unit

38.

39.

The process of breaking a major
project into its major and sub systems
and discrete activities- which can be
identified easily is called

(a) Line of balance technique

(b) Work break system

(c) Milestone chart technique

(d) PERT technique

Which one of the following statements.
is NOT correct in respect of stages of

, construction ?

(a) Conceptual stage is before study
-and evaluation

) Construction after

tendering stage

stage is
(c) Design stage is after tendering
‘stage

(d) Study and evaluation stage is
before design stage

A - PKL-D-CVL




40.Tn a construction project,‘ generally -

50% of total project cost is attributed

(a) Etluipmetit cost.only.~

(b) Material cost only

(c) Manpower cost b\nly '

() Material plus equipment cost

4. Consider ‘the following statements

regarding the advantages of planmng
to the contractor :

1. The program provides a standard,
by which actual work can be
measured. :

2. The program provides ‘a pre-

conceived plan for the whole job

as well as for vanous stages of the
work.

. Which of the above statements is/are

" correct ?

(@ 1only

(®) 2only

(c) Both 1 and 2
(d) Neither 1 nor 2

42. Arrange the stages of construction of

highway projects in correct sequence :
1. Cleaning site of work or construc-
- tion ' ‘
2. ’Constrdction of drainage work
such as culvert etc.
3. Earth work .

4, Construcuon of road and
shoulders

PKL-D-CVL - A.
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Select the correct answer usmg the
code glven below:

@ 1,2,3,4

) 1,3,2,4

© 2,1,4,3

() 3,4 1,2

43.

Return on Investment method is useful
for ' :

(a) Economic analysis of project
(b) Ecological analysis of project
(c)  Financial analysis of project
(d) Commerclal analys1s of prOJect

To measure the performance of project

~ against established target and identify

deviation from the target are part of -
which one of the followmg manage-
ment functions ?

(a) . Planning

~ (b). Directing
' (©) Coordinating

45.

(d) Controlling
In bar chart, the length of bar shows

(a) materials required for large scale

prOJects

t1me required to complete that
' actrvxty

®

(c) mt_erdependencies of project

(d) critical activities of the project




46

Which one of the following is the

~ amount of time by which the start of an

47.

‘Which of the

activity may be delayed without

delaying the start of a following
activity ?

(a) Total ﬂoat

(b) Interference float

(c) Independent float

(d) Free float

following is/are

consumed time and resources ?

(é) Event only

" (®) Activity (other than dummy) only

- 48.

(c) Dummy activity only

(d)' Both event and activity (other
than dummy) |

Construction quality can NOT be

 directly affected by

" (a) whethera clear set of des1gns and

drawings is avallable

(b) whether a clear, well-laid-out and
unambiguous set of specifications
is available

whether a clearly defined time
duration of project

©

whether there has been usage of
proper materials, workers and
equipments during the construc-
tion processes

@

11

49.

s1.

52.

Marble is an exémple of

(a) Metamorphic Rock

(b) Sedimentary Rock -

(c) Igneous Rock

(d) Argillaceous Rock |

Which one of the following is caused
by th¢ crushing of fibres running

transversely during the growth of the
tree ? -

(a) Shake

“(b) Khot

(c) Upset |

(d) Rind gall

Which one of the‘ foliowing, statéments

'is NOT correct for Aluminium ?

(@ Itis less ductile than coppef .

(b) Itlsharderthantm

(c) It can be soldered

(d) Itcan be welded

‘Which one of the following limes is

the quick-lime coming out of kilns ?

(2) Lump lime

.(b) Fat lime

(c) Hydraulic lime
(d) Hydrated lime

A-.—PKL-D-CVL
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53.

Wthh one of- the followmg is'

generally recommended for small jObS
only ? :

(@) Volume batchmg '

(b) Welgh batchmg

(c) Machme _mixing

(d) Non-tlltmg mixer

Consider the followmg statéments
regardmg the transit mixer :

1. Their function - is mamly to keep
. the mix in an agitated condition.

2. These mixers in addition to the
. ‘outer: -spirals - have four inner
- spirals.

3. A -number' of special nozzles
provrded on the lower side of
inner mixing spirals, precisely and

uniformly spray water on the miXx .

- under pressure along the entire
length of the drum

" Which of the above statements are
'correct'7 -

(@ land2only

®) 2 and 3 only
(c) 1 and 3 only

() l,2and3'

55.

In the acceptance criteria for concrete
in accordance with IS 456 : 2000, the

-~ variation in strength of individual

specllmen should not be more than

(@) +30% of the average

(b) - £25% of the: average
() 115% of the average
(d) +20% of the average . .

PKL-D-CVL - A
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56.

57.

©

@

)

Whlch Lone of the: followmg is NOT

requn‘ed for concrete mix design ?

(& Maximum free water-cement ratio
' by welght

(b) degree of workabrlxty of concrete
(c) Initial setting time ‘of cement

(@) Maxnnum/mmlmum cement con- ‘

tent.

Which one of the followmg statements
is NOT correct in respect of wet

process of manufactunng of cement ?

(a) It requires longer kilns )
It produces more ‘homogénbus |
It is less responsive to a vanable

: chnker demand ' :

It is hlgh cost. of excavatmg and _
gnndmg raw matenals

. The compactlon factor test of cement

concrete is performed to determine rts

~ (a) porosity

(b) percentage voids

() strength

59.

@ -v’vorkabmty

Whlch one of the followmg is: obtamed
by burning kankar or clayey lime-
stones ? ‘ ‘

(@) Hydraulic hme
) .chk—hme

(c) Fat lime

(4 White lime'
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61.

Slakedfathmelsusedtoprepare‘
:‘Mtarfor

(a) plastering

(b) masonry construction

(c) pointing

@ reinforce‘d brickwork

The value of Poisson’ 8 ratio for Brass
material is |

(@ 014

(b) 024

.(c) 0-34

- (d) 044

62.

A hole is.to be punched through a steel
plate of 8 mm thickness. What is the

~ least diameter of hole which can be

punched, if the steel punch can be
worked to a compressive stress of
800 N/mm? and .the .ultimate shear
strength is 300 N/mm??

(a) 12 mm

. (b) 12 mm

© 21 mm

(@ 21 mm

63,

‘Consider the following statements
regatding the strain displacement '

1. The strain depends on the
~ displacement of points within the
body.

2. The strain at points within the
body does not depend on the
relative displacements of* various
points within the body.

13

Which of the above statements is/are-

correct ?

(a) Both 1 and 2

() 1only

() 2only
'(d) Neither 1 nor 2

A flat bar' 10 mm thick and 100 mm
wide is subjected to a pull of 100 kN.-

One side of the bar is polished and

. lines are ruled on it to form a square of

50 mm side, one diagonal of the square

~ being along the middle line of the

polished side. What is the change in
the sides ? (Take E = =200 kN/mm? and

Poisson’s. rano is 0-30)

© (a) 00875 mm (increases) -

65.

(®) 0-00875 mm (decreases)

(c) 000875 mm (increases)

(d). 0-0875 mm (decreases)

In a tensile test carried out in the

laboratory on a steel specimen for
5 minutes. The strain value noted at
. that time was 0-30. What is the average

strain raté of that steel specimen ?
(@ _0-01/se¢ond
(b) 0-001/minutc' _

(¢) 0-001/second

(d) 0-01/minute

Maximum ptincipal strain theory of

elastic failure is also known as
(a) Guest’s Theory

(b) Rankine’s Theory

(c) Haigh’s Theory

(d) Saint Venant’s Theory

A - PKL-D-CVE"



7. Which - one of the following is the
limitation of the maximum strain
energy theory ?

(@) The theory does not apply to the
ductile materials

(b) It can only be applicable for the

materials under the hydrostatic

pressure

(c) It cannot be applied for materials
under the hydrostatic pressure

(d) The theory does not give accurate

68.

results in case of torsion test.

What are the values of maximum shear

stress (7,,) and the angle of twist (0)

respectively for an equilateral triangle

with side a and twisting moment M,?
(Take the modulus of rigidity is G) -

20M, . 46M
(a) L and —L
' a a‘G
®) 20524: and 264M:
, a a'G _
46M, -, 20M,
(©) —* and ——
a a‘G
20M, 46 M.
(@) ! and £
at v a’G |

69.

A cantilever beam of length L is loaded
by a transverse load varying linearly
from w; at fixed end and zero at free

. end. Whatlsthe shear at L/2 of the

beam ?
@
(b)
(©)
@

woL/4 |
woL%/8
wo L%/4
woL/8

PKL-D-CVL - A

14

70.

Two of the principal stresses at a point
are 130 MPa and 90 MPa. What is the
safe range of the third principal stress

~ at the point by using maximum shear

71.

72.

© &=

stress theory ? (Take the failure stress
in tension as f,=210 N/min?)

(a) —80 MPa <o < 300 MPa

(b) —155 MPa < o < 210 MPa
(c) —112 MPa < o < 222 MPa
(d) -210 MPa < o < 210 MPa

A  close-coiled helical spring is
subjected to an axial pull of W. The

- spring is made out of d mm diameter

rod, and has n complete coils, each of
radius R and modulus of rigidity as N

then the deflection under the pull is

16 WRn
- Nd*

(@ 6=

32 WRn
Nd*

() 6=

64 WRn
Nd*

(© o=

64 WR?n
3

A steel wire of cross-sectional area
100 mm? and length 100 m is used to
lift a weight of 2-5kN at its lowest
end. What is the total elongation of the
wire if the mass density of the wire is
8kg/m*? (Teke E=200 GPa and
acceleration due to gravity is 10 m/s?)
() 145 mm -

(®) 29 mm

(©) 75 mm

(d) 365 mm



" ¥ goefficient of permeability in (mm/s) 7

, For -non-homogeneous clays, the

t - should be ranges between

@ 107 to0 102

74,

b 102 to 10°
(c) 10—3 to 10—4

’(d) wﬂo 10-‘5

Large pmts of nbrthem'-lndxa lying
north of V'mdhya-Satpura range in the

" Indo-Gangetic and Brahmaputra flood

_plains are covered by

@ the'collu‘v_lal soils _

75.

(b) the acolian soils
(c) the alluvial soils. .
(d) the talus soils -

N

‘The maximum test load on a working

. pile should not exceed

(8) 250 kN
(b) 180 kN

(c) two and a half tlmes the desngn :

3
76
.
.

’\g‘ .

load

"(d) one and a half tlmes the des1gn

load

‘Whlch one of the followmg does NOT

aﬁ'ect the permeability of soils ?

" (a) V01d ratio

(®) Soil strength
(¢) Grain size

(d) Temperature -

A5

1.

- 78.

Consistency is a term used to indicate

(2) the quantitative analysis of soils -

(b) the degree of ﬁrmness of coheswe
soils ' , .

(c). the fineness of non-cohesive soils

(d) the fineness of clay soils

The primary. function of geogrids is
(a) ‘connecting two layers

(b) separators

(c) remforcement

(@ protection-from corrosion .

19.

Which of the following is/are the

‘laboratory methods of determination

+ of coefficients of permeablhty of

soils?
1. Constant
method _
2. Falling head permeability method .

“head perinéability

-Select the correct answer using the

code given below :

(a) 1only

(b) 2only

(c) Both 1 and 2

.(d) Neither 1 nor 2.

. Which one of the foﬁowiﬂg character- -

istics is NOT measured by geophysmal

- method of soil exploration 7

(a) Magnetism

(b) Density

(c) Electrical resistivity
(d) Plasticity

A - PKL-D-CVL



81.

82.

Which one of the following is a
method of wet mechanical analysis of
a fine-grained material ? ‘

(a) Partial sedimentation

(b) Sedimentation into d1rty water

(c) Observation of partial sedimented
soil B

(d) Elutriation

According to Highway Research Board
(HRB) classification system, which

one of the following is NOT relevant

for dependency of group index of soil ?

(a) The amount of material passing
the 75-micron IS sieve

(b) The liquid limit
(c) The plastic limit

(d) ' The shrinkage limit

. An oven-dried soil having a mass of

. 200 g is placed in a pycnometer which

is then completely filled with water.

'The total mass of the pycnometer with -

water and soil inside is 1605 g. The
pycnometer filled with water alone has
a mass of 1480 g. What is the specific
gravity of the soil ?

@ 221

(b) 2:41

(c) 267

(d 332

PKL-D-CVL - A
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84.

8s.

A soil sample has a porosity of
40 percent. - The . specific gravity of
solids is 2:70. What is voids ratio ?
(@) 0-467 |

() 0-567

© 0-667

(@ 0743

Which one of the following is used for
determining different strata in the
earth’s crust ? ’

(a) Mine survey

(b) Topographic survey

(c) Archaeological survey

- (d) Geological survey

86.

Consider the following statements
related to set out the curve using two
theodolite method :

To set out the curve,

1. set up a theodolite over T} and
another over T5.

2. set the vernier of each of the
instruments to zero.

3. direct the instrument at 7; to the
ranging rod at the point of
intersection B and bisect it.

Which of the above statéments are
correct ? '

(@ 1and 2 only
(b) 1 and 3 only
() 2 and 3 only .
(&) 1,2 and 3




. 87, In setting out location of piers, the

89.

central points of the piers are located -

by intersection of sights, simultaneous

sights being taken from

(a) the ends of a base
(b) the top of the pier
(c) the back of the pier
(d) the front of the pierk

. Which one of the followmg tapes is

generally used for work of the highest
precision ?

(a) Linen tape
(b) Metric woven metallic tape

(c) Metric steel tape
- (d) Invar tape

A vertical circle which is at right angies
to the meridian is also known as

(a) an altitude

(b) a co-altitude

(c) a prime vertical
(d) an azimuth

. Which one of the following is a staff

reading taken oh a point whose
elevation is to be determined ?

(a) Fore sight o

~ (b) Back sight

(c) .Intermediate sight

(@ Line of sight

17

91.

- 92.

®)
©

@

Which one of the following is the
source of -error in curve computations -

and layout ?

(a) Ability to set on the plates of
the theodolite, the required sub-
division of a minute for the

- deflection angles.

-Use of less than full tape-lengths

on arc-definition curves.

to more than 10 mm.

line and site line on flat curves.

Photographic surveying is suitable for

(2) smali-scale mapping of open hilly
or mountamous countnes

() ﬂatorwooded country

© roads

~ (d) transmission lines

93.

What is the difference of longitude
between two places C and D from the
following longitudes ?

1. Longitude of C = 46° W
2. Longitude of D = 64° W

(a) 18°
() 36°
© 110°
(d) 220°

A - PKL-D-CVL

Carrymg out computed elevatlons :

Good intersections between tape



- 94.-If the focal: length of lens (f), ﬂymg . (a) 5216 kPa-- - SR
helght(H)mdhetghtofgroundabove B A R
mean sea level (h) are known, then the (b) '521-6 GPa

'scale_at height ‘h’ (Sy) is equal to

e () 5216 MPa |
(a) f/(H-h) A LT

() 52160 Pa

®) @y | |
IR OR (% : 17 -~ 98. In case of horizontal curves in pave-
o Y R . ment, the purpese of super-elevation or
(d)2f/b-H) - " : bankirig of curves is to - -
- 985, Theteneslnal photogrammetrycanbe '- (@)’ counteract . - the - centripetal
N dmded intg, how many branches ? 7" acceleration produced as a vehicle
ﬂ DA - rounds a curve v _
(@) Fbur
(b) provide proper cross-drainage
(b)-.'l'hree= / _
. Coee - (©) prevent vehicle from _ sliding
(¢) Two A - inwards , -
@ Fve o | .(d) make road look gobd
96. v;hltzh °n;ﬁhe fOl:gvgng is'an ae::lal 99.. Whlch of the follow:ng are the design
photograph taken with the camera axis lements in highway embankments? -
dirccted _intentionally between  the | Clements in highway o
honzonlal and the vertxcal ? 1. height
- (a) Tllted photograph | 2 &1l matenal .
b) Oblique photograph | |
(b) lique photograph 3 settt em

(c) Slanting photograph - -
o 'Selecf the correct answer usmg the

(d) Vertical photograph ~ o ;-Tcode given below
97. A plate:load test .is camied out on = (@) 1,2and3 - |
- submerged soil using a 300 mm radius ’ _
" rigid plate. A load of 5 Tons resulted in (®) land3only .
a deflection’ of 1-20 mm. Whiat is the . B o
elastic ~ modulus® of * the soil by () 2and3only - .-
cdnsudermg ‘the Potsson S ratxo as :
0507 : , o _ (d) 1and2only: :
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.~ .100. Consider the following statements .
_related to construction of bituminous

pavements :

1. It is not possible to construct
relatively thin bituminous pave-
‘ment . layers over an existing
pavement.

2. In India, the bituminous construc-
tion is by and large adopted on
the surface course.

3. The black top construction is
in extensive use - in developing
nations.

Which of the above statements are

correct

~(2) 1 and 2 only

101.

"(b) 2 and 3 only
-(¢) 1 and 3 only

@ 1,2 and 3

The held water in subgrade soil forms

ice crystals at some spots if the
freezing temperatures continue for a

certain period. These ice crystals grow

further in size if there is a continuous
supply of water due to capillary action

and the depressed temperature con-

tinues. This results in raising of portion

of the pavement . structure known as
(a) Frost heave

(b) Frost melting

| (c) Altemate freeze-thaw cycle

(d) Frost action

19

102.

103.

Consider the following statements
related to IRC recommendations for
the CBR method of des1gn (IRC '
37-1970):

1. The CBR tests should be
performed on remoulded sonls on
the field.

2. For the des1gn of new roads, the
. subgrade soil sample should be
compacted- at OMC to proctor

~ density.

3. In new constructions, the CBR
test $amples may’ be soaked in
water for four days period before
testing.

Which of the above statements are
correct ? :

(a) 1 and 2 only

(b) 2and3only

(c) 1and 3 only
(d) l 2and 3

Whlch one of the following measures

should be taken for maintaining rolling

stock ?

(a) The different parts of rolling stock
need not be cleaned every day.

(b) All axles completed service life

need not be replaced.

The parts .of rolling stock which
get worn out need not be replaced.

©)
(d) Lubrication of all the recipro-
cating parts and bearings with
a suitable lubricant should be
. done.

A - PKL-D-CVL



104. Space-mean speed represents. -. . (a) Road side interview method

(a) the mstantaneous speed of e (b) Llcense plate method _
hicle at ified secti '
r:ca::na ? Spec orion of (c) Work spot or “home interview
method '
(b) the effective speed w1th which a
vehicle traverses a particular route (@) Retum pOSt card method
: een ° -? - 108. In traffic control the speed at which
(c) the averags speed of vehicles in a ~ vehicles are presumed to travel through
" certain road length at any time the coordinated signal system is known
(d) the average of instantaneous ‘ . o
speeds of observed vehicles at the - (a) Signal vcoordmatlon o
SPOt - - (b) Speed of progression
10S. A vehicle has a wheel base of 6-5m. (c) Cycle
What is the off tracking while nego- - : S
tiating a curved path with a mean (d) Through band . ,
radius 32m ? : , \ : SR
. 109. The pressure outside the droplet of
(a) 1_-32m , ' water of diameter 0-04 mm is 10-32
: - o N/cm? (atmospheric pressure). What is
() 115m : o ' the pressure within the droplet ‘if
©) 086m ’ surface tension - is - 00725 N/m of
: water 7 ?
(@) 066m (@) 11:045 N/om?
106. The Thickness design of pavement (b) 10:32 N/em?

ainly depends on |
maily. depencs on . () 945N/em?.

(2) the pavement "“‘atk"“als | (d) 8595N/em?
(b) the climatic factors o o o

o : : 110. What is the viscosity of a liquid whose
(c) the design wheel road , 'kinematic viscosity is- 6 stokes and

(@ the subgrade soil specific gravity is 1907 -

(@) 1-14 poise
107. For trafﬁc surveys usmg ongm and : ‘ o
destination, studies, the most suitable (b) 11-40 poise
method in case. of heavy traffic and (c) 0-114 Ns m?
absence of skilled or- tramed personnel _ ' o
is (d) 11-40 Ns/m? -
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111.

A 2m wide tank contains water upto
& hmght of 0-50m above its base.

- 'An ‘immiscible liquid of specific
_-gravity 0-80 is filled on the top of the

water upto 1m height. What is the

total pressure force on one side of the -

tank ? (Take density of water as

1000 kg/m> and g = 9-81 m/s?)

@ 7-85 KN

® w2

112,

() 103 kN
(d) 1815kN
A pipeline of uniformly varying cross

section carries an oil of specific gravity
0-87. The diameter of pipe is 200 mm

~ atend 4 and 500 mm at end B. The end

B is located at 4 m higher than 4. What
is the loss of head in the pipeline if the

' pressremdmgatzl is 9-81 N/cm? and

at B is 5-886 N/cni® ? (Take discharge.
is 200 litres/s and g=9-81 m/s?)

(@ 2609 m
(®) 2609 cm

© 2109m

@ 21.09 cm

113.

Air at standard condmons ﬂows over

a flat plate. Thefreestreamspeedls
3m/s. What is the thickness of
boundary layer at a distance of 1 m

* from the leading edge of the flat plate ?

(Take the kinematic viscosity of air is
1-5%x10° m?s and densnty is 1-23
kg/m3) _

21

114,

(2) 1-80 mm
(b) 180 cm
© 103 cm
(@ 103 mm

The water is flowing with a velocity of
1-5 m/s in a'pipe of length 2500 m and
diameter 500 mm. A valve is provided
at the end of the pipe. What is the rise
mpressmelfthevalvelsclosedmzs '
seconds ? (Take velocity of pressure
wave is 1460 m/s)

@ 15 Nfom?

() 1500 N/ém2 -
(&) 150 Nfm?2 =

() 15 KN/m?

115.

116.

The depth of flow of a chénhél section
at which the specific energy is mm1
munm, is called

(a) Critical velocity

(b) Critical depth

(c) Critical energy

(d) Subcritical flow

Which one of the following statements
is correct with respect to. Kaplan

~ Turbine ?

(a) The penpheral velocity at inlet is
more than penpheral velocity at
outlet.

(b) Velocity of ﬂow' at inlet is more
than velocity of flow at outlet.

(c). The peripheral velocity at mlet

and outlet are equal.

- (d) Veloclty of flow at outlet is more

than velocity of flow at inlet.

A-PKL-D-CVL"



-

117. The speed of the generator can be

118.

119.

“maintained constant only if the speed
of the turbine runner is constant equal

60f

to the one given By equation N = >
and it is known as

(a) Synchronbus speed

(b) Asynchronous speed

(c) Derived speed

(d) Measured variable speed

‘Consider the following statements
related to negative slip of the recipro-
cating pump :
1. The actual discharge of a reci-
procating pump is more than the
theoretical discharge.

2. The co-éﬁicicnt of discharge will
be more than unity.

3. When the suction pipe is short and -

~ delivery pipe is long and pump is
running at slow speed, then
negative slip of the pump occurs.

Whiéh of the above statements are
correct ? :
(a) 1 and 2 only

(b) 1 and 3 only

_(c) 2 and 3 only

@ 1,Zand3

A single acting reciprocating pump has
a plunger of diameter 250 mm and
stroke of 350 mm. If the speed of the
pump is 60 rpm and it delivers 16-5
lit/sec of water against a suction head
of 5m and a delivery head of 20 m,
what is the co-efficient of discharge ?

PKL-D-CVL - A
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(a). 072
®) 079
(c) 086 .

(d) 0-96

120. The stream ﬁmétion is given by the
expression y=2x>—32 What is the
esultant velocity at a point denoted by
x=2and y=3? o ‘

“(a) 10
®) 12
© 15
d 18

121. A catchment has six rain gauge
stations. In a year, the annual rainfall

recorded by the gauges are as follows :
Saton | A| B Cc | D|E/|F

Rainfall | 82:6 { 102-9 | 180-3{ 110-3 | 98-8 | 136:7
(cm) |- L

For a 10% error in the estimation
of the mean rainfall, what is the opti-
mum number of stations in the catch-

ment ? (Take P =1186, 0y =3504 -
and £=10)
@ 10

® 9

© 8

) 7'.



m. ‘Which one of the following is deﬁned :
“as the process by which the water
leaves a living plant during photo- -

synthesis, through its leaves, to enter

‘the atmosphere as water vapour ?

‘ (a) Transpnatlon

123.

(b) Evapon'anspn'aﬁon :
(c) Stomata

(d) Evaporation

Which one of the foliowing is a gap

developed in the canal bank due to

eros:on of some pomon of the bank ?.

(a) Canal breech A

(b) Sub canal

. (¢) Temporary outlet used for irriga-

| "(d) '.‘Fal‘llt

124,

Whlch one of the followmg stages does
the river bed consist of a mixture of

_ boulders, gravels, shingles and alluvial

sand deposxts created by itself ?

@) Rocky stage

(b) Incised river stage

(c) ‘Boulder river stage

125.

(d) "RJVCI'S in alluvial flood plams
stage

Which of the following are the only

two factors which govern the storage

“capacity of the reservoir ?

(a) Inflow to reservoir and. the out-
flow from the reservoir

(b) Inflow ahd catchment area |
(c) Catchrient area and outflow

(d) Height of reservoir and catchment

126. Formatien of succe'ssi\}e bends of
‘reverse order may lead to the forma-
~ tion of a8 complete S curve called

(a) Concave or outer edge

(b) Scouring

© Meanc-lef

(d) Convex or- mner edge

127. The monthly eonsunipﬁVe use velues

for paddy- are tabulated below. What is
average monthly consumptive use ? -

| Month Dates ‘(Loam Soil)
: Cyin cm
- June ©1-30 - 2969
July 1 1- 12}N Y1 876
July 13-31 - 1438
August 1-31 2273
September | 1-30 1 2129
October . | 1-31 25:50
November | 1-24 1506
(@ 77 cm
(b) 23-1.c¢m
~(c) 26-69 cm
(d) 137-41 cm T
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128. Water beéring stratum, having no  132. Which one of the following is the one

confined impermeable over burden which rests in a pervious stratum and
lying over it, is known as X draws its supply from the surroundmg
‘ ‘material ? ‘

a) An unconfined aquifer
@ ' » (a) Sldetxack ,wgll

(b) An artesian aquifer (b) Horizontal well

" (¢) Confined aquifer | © Deep well
(d) Controlled aquifer : " (d) Shallow well
129. The permeable groynes made from 133 The various types of water demand,
timber stakes or wooden plles, are - which a city may have, may be broken
called down into which of the following
classes 7
(2) Balli spurs 1. Domestic water demand |
(b) Tree spurs 2. Industrial water demand
(c)’ Balli crates - 3. Demand for public uses
(d) Wire érafes : 4 Select the correct answer using the

. code given below :

130. A reservoir with uncontrolled and (2) 1and 2 only
ungated outlets is known as (b) 2 and 3 only

(a) Retarding basin | (c) 1and 3 only
(b) Storage reservoir - (d) 1,2and3
(c) Controlled reservoir : 134. In a big city having population of
. ] ' 50 lakhs, if 6 moderate fires each of
(d) Detention basin - 3 hours break out in a day, what is the
' approximate amount of water required
131. The distance between the outer edges per person per day ? (Assume 3 jet
~ of clockwise and anti-clockwise loops '~ streams simultaneously throwing water -
of the meander \ from a hydrant with discharge of 1100
: litres/minute/stream)

(a) Meander length
' (a) less than 1 litre

(b) between 1-3 litres
(¢) Meander ratio (c) between 3-5 litres
(d) Cross-overs (d) 20 litres

(b) Meander belt
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l35.’ For water supply scheme design of a 139. Modern  commercial  turbidimeter

town or a city, the suitable method of ‘ which works on the principle of
estimating future population by the end scattering of light at right angles to the
of the design period is incident light, is called

(a) increasing rate method. (@) Spe"ctrometef o

(b) decreasing rate method (b) Nephelometer

(c) exponential curve method (c) Optimeter

(d) incremental decrease method. (d Lfghtmeter

' 136. Which one of the following is NOT a 140. Which one of the following is # disease
factor affecting losses and wastes in - ~ caused by protozoal infections under

water supply scheme ? ‘water-borne diseases ?

(2) Metering (a) Infectious hepatitis

(b). Unauthorised connections (b) Amoebic dysentery

(c) Water demand . (¢) Infectious jaundice

(d) Pressure in the dlstnbutlon system @ Poliomyélitis.

137. Which one of the followmg forecasting . . “
methods for population is also known 141. Which of the following methods
as uniform increase method 7 adopted for purifying the public water -

supplies ?
(a) Arithmetic increase method
1. Screening
(b) Decreasmg rate method , ' , ‘
2. Sedimentation aided with coagula-

(c) Geometnc increase method ' tion
(@) Simple geogmphical method - 3. Disinfection
138. Storage capacity of a reservoir can be . Select t.h'e'.correct answer using the
estimated by using - code given below :
(a) Cuboidal formula | (a) 1 and 2 only
(b) . Cylindrical formula (b) 2 and 3 only
" (¢) Prismoidal formula | () 1and3 only

(d) Conical formula (d 1,2and 3
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142. According to Stoke’s law, if the dia-
meter (d) is less than 0-1 mm, then the
settling velocity of spherical particles
is directly proportional to

" (a) d?

®) 43

) d

@) d1/2 ’

143. What is the settling velocity of a
discrete particle in water under .

conditions when Reynold’s number is
less than 0:5 ? (Take the diameter and
speclﬁc gravity  of the patticle are
5%x1073 cm and 2-65 respectively and
Kinematic viscosity of water at 20°C is
1-01x102 cm2/s and g = 9 81 m/sz)

(a) 022 cm/s '
(b) 0-35 cm/s
(~c)‘ 0-14 cm/s

@ 046 cm/s

144. The rate of filtration of pressure filter

~ as compared to rapld grav1ty filter is
about

(@) 10 times
(b) 15 times
(€) 2 to 5 times

(d) 6 to 8 times

Directions :

Each of the next Six (06) items consists
of two statements, one labelled as the
‘Statement (I)’ and the other as ‘Statement
()’. You are to examine these two state-
ments carefully and select the answers to
these items using the- codes given below

_ Codes :

26

(a) Both Statement (I) and State-
~ ment (II) are mdtvndually true and
Statement (I) is the correct
explanation of Statement ()

(b) Both Statement (I)' and State-
ment (II) are individually true but
Statement (II) is NOT the correct
explanation of Statement @O

(c) Statement @ is true but State-
* ment (IT) is false

(d) Statement (I) is false but State-
- ment (I) is true .

145. Statement(I) : The stone should be
: - well seasoned.

Statement(II) : The resistances of stone
' : against the wear and
tear due to natural
agencies should be high.
146. Statement (I) : The tensile strength (or
o ultimate - strength) is
defined as the highest
value of the engineering’

stress.
Statement(Il) : For ductile materials,
o the tensile strength

corresponds t0 the point
at which necking starts.



147 Statement(I)

Statement(TI) :

148. Statement (T) :

The use of slope deflec-

tion method is limited
-to structures which are

not highly indetermi-
nate.

The slopé- d‘eﬂectionv

equations can be ob-
tained by using the

“principle of superposi-

tion by considering
separately the moments

port due to each of the

displacements, and then

the loads.

developed at each sup-

In the partial safety -

factor-based design for-

mat, the design capacity
is defined by consider-

ing the corresponding

partial safety factors.

27

149.

150.

Statement(lI) :

Statement (1) :

Statement(1I) :

Statement (I) :

“forced

The partial safety fac-
tors are associated with
the inherent and model-_
ing uncertainties.

The theory of rein-
~ concrete  is
developed with the -
assumption that there
is perfect bond between

steel and concrete, in.

other words, there is no
slip.

In case of ribbed bars,
there is no need to
check the bond failures.

The boundary layer
thickness decreases as
the distance from the

, " leading edge increases.
Statement(II) :

Greater is the kinematic -
viscosity of the fluid
greater is the boundary
layer thickness.
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