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1. For finding out time ‘t,” required to achieve 50% consolidation of 1 m thick clayey
strata resting on impermeable rock at bottom and sandy soil at top, a laboratory
consolidation test was carried out, using 1 e¢m thick sample obtained from the same
strata. Time “t;” was taken by it to achieve 25% consolidation, under double
drainage condition, in the laboratory.

Choose the correct value of ratio of [{l} from the following :
‘ 1

(1) 4,00,000 (2) 16,000 (3) 1,60,000 (4) None of the above

2. The distance ‘D’ between centers of piles with top diameter ‘d’ should not be less
than {(from practical consideration)

(1) 2d (2 3ad (3) 4d (4) 5d
3. Match List I and List IT and select the correct answer using the codes given below :

List I . List II
(Construction Type) (Suitable Cofferdam Type)

(a) Cut-off trench of a dam to be (i) Cellular sheetpile cofferdam
constructed across flowing river

(b) Shallow foundation of a bridge pier (i) Embankment type cofferdam

{c) Sequential repetition of underwater (iii) Single wall sheetpile cofferdam

foundation work

(d) Control of groundwater to prevent (iv) Floating steel cylinder cofferdam
entry into deep excavation

(a) (b) () (@
(1) Gv) (iii) (i) @)
(2) G (i) (iv) (1D
(3) (i) (iii) i (iv)
4) (ii) (iv) i W

4. The void ratio and porosity of a soil sample having equal volume of solids and
volume of voids are
Void ratio Porosity
(1) 10 100%
(2) 05 50%
3). 10 50%
4 05 100%
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Let E, and E; represent compaction energy deployed for compacting soil as per
modified compaction test and standard compaction test, as per IS.

Choose from the following correct ratio of [—%"—J :
1

(' About 4 times (2) About 3 times
(3) About 2 times (4) None of the above

On the same soil sample, both Standard and Modified Proctor compaction tests are
conducted in the laboratory. The values of Optimum Moisture Content (OMC) and
Maximum Dry Density (MDD) for modified test compared to those for standard
compaction test will respectively

(1) Increase, Increase (2) Decrease, Increase

(3) Increase, Decrease (4) No change, Increase

7.

If the permeability, shrinkage and swelling of a compacted soil having same density

. on dry side of optimum meisture content is compared with compaction on wet side of

optimum, the variation in these properties will be
(1) more, less, higher (2) more, more, higher

(3) more, more, less (4) less, less, higher

An embankment has a slope of 30° which was constructed with soil having
C = 30 kN/m?, ¢ = 20° and y = 15 kN/m3. The height of embankment is 20 m. Using

Taylor’s stability no. :1% , the factor of safety with respect to cohesion is

(1) 025 2 2
3 4 4 15

The degree of consolidation depends upon
(1) thickness of clay layer

(2) coefficient of pei-meability

(8) co-efficient of consolidation

(4) All the above

FHOT FIIATS! SR / SPACE FOR ROUGH WORK
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10. The loss of head due to sudden expansion of a pipe is given by
V2 - V7 05 V2
(D hy=-1__"2 (2 hy =
(1) L 2 L 2g
V, -V,)? |
(3) hy = 5—1—-2—3)~ (4) None of the above
g

11.  Bernoulli’s equation is derived making assumption that

(1) the flow is uniform and incompressible

(2) theflowis non-viscous, uniform and steady

(3) the flow is steady, non-viscous, incompressible and irrotational

(4) None of the above
12. For the laminar flow through a circular pipe

(1) the maximum velocity = 1-5 times the average velocity

(2) the maximum velocity = 2-0 times the average velocity

(3) the maximum velocity = 25 times the average velocity

(4) None of the above
13.  Depth at which specific energy is minimum is known as

(1) Critical depth (2) Conjugate depth

(3) Alternate depth (4) Normal depth
14.  In a rectangular channel section, if the channel depth is 2:0 m, the specific energy at

critical depth is ' '

(1) 30m (2) 133m 3 256m 4) 15m
15.  Which of the following statements is correct ?

(1) Centrifugal pumps convert mechanical energy into hydraulic energy by thrust
of piston

(2) Reciprocating pumps convert mechanical energy into hydraulic energy by
means of centrifugal forces

(3) Centrifugal pumps convert mechanical energy into hydraulic energy by means
of centrifugal force

(4) Reciprocating pumps convert hydraulic energy into mechanical energy
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16. Dynamic viscosity (u) has the dimensions as
(1) MLT? (20 ML1T (3) ML1T2 (4) M1p1rl

17.  The submerged body will be in stable equilibrium if
(1) The centre of buoyancy B is below the centre of gravity G
(2) The centre of buoyancy B coincides with G
(3) The centre of buoyancy B is above the metacentre M
(4) The centre of buoyancy B is above G

18.  Continuity equation deals with the law of conservation of
(1) mass ‘ (2) momentum
(3) energy (4) None of the above

19.  The discharge through a single-acting reciprocating pump is
@ Q=N g @-2N (3 Q-AN @ Q=2aLN
. 60 60
where A = cross-sectional area of cylinder or piston
L = length of stroke

N =r.p.m. of the crank

20. A turbine is called impulse if at the inlet of the turbine
(1) total energy is only kinetic energy
(2) total energy is only pressure energy
(3) total energy is the sum of kinetic energy and pressure energy
(4> None of the above ‘

21.  During suction stroke of a reciprocating pump, the separation may take place
(1) at the end of suction stroke
(2) in the middle of suction stroke
(3) at the beginning of suction stroke
(4) - None of the above

22.  The specific speed (N) of a pump is given by the expression

NJQ _ NJP

(1) Ns = ﬁ?n/—&‘ (2) NS - H‘:’f"‘

N NP

(3) N, = Hﬁ 4 Ng= =
m m
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23. Kaplan turbine is a/an
(1) impulse turbine (2) radial flow impulse turbine

(8) axial flow reaction turbine - (4) radial flow reaction turbine

24. A turbine is a device which converts
(1) Hydraulic energy into mechanical energy
(2) Mechanical energy into hydraulic energy
(3) Kinetic energy into mechanical energy

(4) Electrical energy into mechanical energy

25. In the inlet part of the jet impinging on a Pelton bucket, the velocity of whirl V_, is
equal to ‘
(1) absolute velocity of jet atinlet V;  (2) relative velocity of jet at inlet V

(3) zero (4) None of the above

26. If the turbine has kinetic energy and pressure energy of water at its inlet, then such
turbine is known as’

(1) impulse turbine (2) reaction turbine
(3) Pelton wheel turbine (4) low head turbine

27.  Which component is not provided to Pelton wheel turbine ?
(1) Penstock (2) Jet (3) Casing (4) Draft tube

28.  The artesian aquifer is one where
(1) water surface under the ground is at atmospheric pressure
(2) water table serves as upper surface of zone of saturation
(3) water is under pressure between two impervious strata
(4) None of the above

29.  Lysimeter is used to measure
(1) Infiltration (2) Evaporation
(3) Evapotranspiration (4) Vapour pressure

30.  Horton’s infiltration capacity is given as
D f=f +[f,—f] et @) f=f ~[f +f] et
@) f=f -ff,-f]ekt ) f=f +[f -f]e™¥t
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31. Weibull formula is
(1 P = m 2 P = __m__ N
) [N + 1] @) [N -1
(3) P=[N+1] @) P=(E:_1]
m m
(where m is order number and N is number of years of record)
32. The term base flow denotes
(1) delayed groundwater flow reaching a stream
(2) delayed groundwater and snowmelt reaching a stream
(3) delayed groundwater and interflow
(4) the annual minimum flow in a stream
33. Following is not the method of apportionment of total cost of multipurpose
reservoir :
(1) Remaining benefit method (2) Use of facilities method
(3) Equal apportionment (4) Direct method
34. Owing to the storage effect, the peak of the outflow hydrograph will be smaller than
that of the inflow hydrograph. This reduction in peak value is known as
(1) Lag (2) Attenuation
(3) Routing (4) Prism storage
356. An IUH is a direct runoff hydrograph
(1) of one cm magnitude due to rainfall excess of 1-h duration
(2) that occurs instantaneously due to a rainfall excess of 1-h duration
(3) of unit rainfall excess precipitating instantaneously over the catchment
(4) occurring at any instant in long duration
36. The example of aquifuge is

(1) Clay layer (2) Sandy layer

(3) Solid granite rocks (4) Silty clay layer

HTAT PG 9IRT / SPACE FOR ROUGH WORK
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The ratio of the quantity of water stored in the root zone of the crops to the quantity
of water actually delivered in the field is

(1) Water conveyance efficiency (2) Water application efficiency
(3) Water use efficiency’ (4) None of the above

38.

In border strip method of irrigation, the width of strip is
(1) 5§-10m 2) 10-20m (3) 20-30m  (4) 25-30m

39.

The duty of irrigation water for a given crop is maximum
(1) on the field (2) at the head of main canal
(3) at the head of water course (4) near the distributary

40.

A channel designed by Lacey’s theory has a mean velocity of one m/s. The silt factor
is unity. The hydraulic mean radius will be
(1) 25m (2) 20m (3) 10m ‘ (4) 05m

41.

In design of spillway when H, = Hy, the value of ‘C’ is -
(1) 1-00 (2) 1-33 ‘ (3) 200 4 220

42,

‘Hygroscopic water is defined as the

(1) readily available water for the use of plants.

(2) water which is adsorbed by the particles of the dry soil from the atmosphere.
(3) total water content of the soil when all pores are filled with water.

(4) water held by the soil under capillary action.

In case of non-availability of space due to topography, the most suitable spillway is
(1) Straight drop spillway (2) Shaft spillway
(3) Chute spillway (4) Ogee spillway

The channel after obtaining its section and longitudinal slope will be said to be in
(1) Initial regime | (2) Permanent regime
(3) Final regime (4) Absolute regime

45.

The silt load in the stream does not depend upon
(1) nature of the soil in the catchment area

(2) topography of the catchment area

(3) intensity of rainfall

(4) alignment of dam
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46.  Match the design speed recommended for various roads by IRC 86 : 1983

List I List IT
(a) Collector roads (i) 30kmph
(b) Local roads (ii) 80 kmph
(c) Arterial roads (iii) 60 kmph
(d) Sub-arterial roads (iv)‘ 50 kmph

(a) (b) ) (@
(1) G (i) (v)  (ii)
(2) (i) @) i) ()
@ (iv) (i) (i) (i)
(4) (i) (iv) i) @

47. IRC recommended % values of camber for different types of road surface can be
arranged in descending order of following roads :

a. Water bound macadam road
Thin bituminous surface road

b
c. Cement-conerete road
d

- Earth road
Answer Options:
(1) d,b,ca (2) ¢, a,b,d
(3) d,a,b,c (4) c,b,ad

48. The expression for the length of a transition curve (L,) in meters is

V3 V3

= —_— L. =

W Le=Gg @ L= 16cr
V3 V3

= ' 4 L =
@) LS 24 CR @) 5 465CR
where

3

C = Rate of change of radial acceleration in m/s
R = Radius. of the circular curve in metres, and
V = Speed of vehicle in kmph
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49. The design speed adopted for design of rotaries in urban areas of India is
(1) 30 kmph (2) 40 kmph (3) 50 kmph (4) 60 kmph

50. Match the followiﬁg :

List1 List II
(a) Stop signs (i) Circular in shape
(b) Give way signs (ii) Equilateral triangle with its apex pointing upwards

(c) Speed limit signs (iii) Octagonal shape
(d) Warning signs (iv) Inverted triangle with its apex pointing downwards

(a) (b) e @
(1) @) (ii) (i)  Gv)
(2) (i) (i) (i) @)
(3) (@id) (iv) () (ii)
(4) (iv) (iii) () @

51. The dowel bars are used in rigid pavements for
(1) resisting tensile stresses
(2) resisting bending stresses
(3) resisting shear stresses

(4) transferring load from one portion to another

52.  Group index method of designing flexible pavement is based on
a. Plasticity index
b Shear strength
c¢. CBR value
d. Percent fines
Answer Options :

(1) a,bandc (2) bande (3) aandd (4) a,candd

683. Grade separation
a. 1is for crossing traffic
b.  is to minimize delay and hazard
¢.  a cheaper option
d. increases discomfort and inconvenience
(1) aandec (2) bandec (3) aandb 4) candd
FoT4T HIIWIS! ST / SPACE FOR ROUGH WORK P.T.O.
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54, © Consider the following statements :
Collision diagram is used to
a. study accident patterns b. eliminate accidents
¢. determine remedial measures d. make statistical analysis of accidents
Answer Options : -
(1) aand b are correct (2) aandc are correct
{3) candd are correct (4) bandd are correct
56. A bridge has a linear waterway of 150 metres constructed across a stream whose
natural linear waterway is 200 metres. If the average flood depth is 3 metres and -
average flood discharge is 1200 m3/sec, the velocity of approach is
(1) 20 m/sec (2) 266 m/sec (3) 60 m/sec (4) 8-0m/sec
568. The width of carriageway required will depend on the intensity and volume of traffic
anticipated to use the bridge. '
a. Except on minor village roads all bridges must provide for at least two lane
width :
b. The minimum width of carriageway is 4:25 m for one lane bridge
¢.  The minimum width of carriageway is 3-75 m for one lane bridge
d. The minimum width of carriageway is 7-5 m for two lane bridge
Which of the statements given above is/are incorrect ?
(1) Onlya (2) Onlyaandc (3) Onlya,candd (4) Onlyec
57. Which of the following shall be considered while designing high level bﬁdges for
buoyancy effect ?
(1) Full buoyancy for the superstructure
(2) Full buoyancy for the abutments
(3) Buoyancy forces due to submerged part of the substructure and foundation
(4) Partial buoyancy for superstructure
58. The normal depth of scour for alluvial rivers is determined by Lacey’s formula

£ QY
1 Jo475 a @ 04753

4753 1f . 3\/§
(3) 0475 3 @ 0475° |
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59. Roller bearings are used in bridges for the span of
(1) 18toc24m (2) 12to18m (3) 6tol2m (4) Upto6m
60. The maximum scour depth dm for condition of flow at noses of piers is
(1) 1-50d (2) 175d (3) 2-00d (4) 2-75d
61.  For high level bridges, the freeboard should not be less than
(1) 200 mm (2) 400 mm (3) 600 mm (4) 800 mm
62. As per IRC specifications, the minimum cement content in concreteis____ for
major bridges. . ‘
(1) 340 kg/m?® (2) 350 kg/m®
(3) 360 kg/m? (4) 370 kg/m3
63. For IRC class A and B loading, the impact factor, for R.C.C. bridges having spans
more than 45 metres, is taken as .
(1) 0078 (2) 0-088 (3) 0-098 4) 0154
64.  Which pattern of the drilling is no# used for shafts ?
(1) Central wedge cut (2) End wedge cut
(3) Vertical wedge cut . (4) Alternate wedge cut
65. From the economy point of view, tunnelling is advisable when the depth of open cut
is more than ’
(1) 6m (2) 12m (3) 18m (4) 24m
66. Match the following:
List I List IT
(a} Firmground (i) Needing instant support all round
(b) Running ground (ii) Needing instant support for roof
(c) Self-supporting ground (iii) No need of instant support for roof
(d) Soft ground (iv) Soil stands supported for short period and
short length

(a) (b) () (@
(1 @ (ii) (i)  (Gv)
(2) (v (ii) (i) (iii)
(3) (i) (i) (v} (i)

(4} (v (iii) i) @)

THeed] HHTHTSE AN / SPACE FOR ROUGH WORK P.T.O.
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67.  Which of the following methods is suitable for the construction of large-sized railway
or highway tunnels ? '

(1) Forepoling method (2) American method
(3) Case method (4) Full face method

68.  Match the List I (Shape of Tunnel) with List II (Characteristics) :

List I List IT
(a) Circular section . (1)  Provides more working space
(b) Horseshoe section ' (ii) Provides greatest cross-sectional area

for least perimeter

(¢) Egg shape (iii) Vertical sides with flat floor

(d) Segmental cross-section (iv) Provides least cross-section area at
the bottom

(a) (b) ) (@
() (D) (1) (iv) (i)
@ o G Gi)  (Gv)
@ i) Gv @ dD)
4) (iv) (iii) (i) @

69. In order to maintain the desired shape of the tunnel, the cross section of the tunnel
must be checked at a regular interval of

(1) 2mto3dm (2) 4mto6m  (3) 5mto7m (40 8mtol5m

70. Assertion (A): Faces for attacking the excavation and construction of tunnels are
opened by constructing pilot tunnels.

Reasoning (R): Pilot tunnels are suitable at locations when horizontal approach to
the centre line of tunnel is shorter than deep vertical shafts.

(1) Both (A) and (R) are true and (R) is the correct explanation of A
(2) (A)istrue and (R) is false
(8) (A)is false and (R) is true

(4) Both (A) and (R) are false
Foe] HTHTETS! ST / SPACE FOR ROUGH WORK
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71.  Which of the following methods is generally considered the most efficient system for
ventilation of tunnels ?
(1) Driving a shaft through the tunnel
(2) Driving a drift through the top portion
(3) Blow in method
(4} Combination of blowing and exhaustiﬁg
72. Incase of long tunnels, the drainage system consists of sump wells which are located
at regular intervals of about ‘
(1) 50m td 100 m (2) 100 m to 200 m
(3) 200 m to 300 m (4) 300mto500m
"~ 73.  Air valves or Air-reh'ef valves are provided at
(1) Summits (2) Valleys
(3) All joints (4) None of the above
74. Which of th(;: following treatments reduces salinity of water ?
a.  Alum coagulation, flocculation and settling
b.  Carbon filtration
c Reverse osmosis
d. Electro dialysis
Answer Options:
(1) Onlyaandb
(2) Onlybandc
(3) Onlycandd
(4) Onlyb,candd
75.  The minimum velocity of flow in a sewer should be ideally

(1) equal to self-cleansing velocity
(2) equal to non-scouring velocity
(3) less than self-cleansing velocity

(4) more than non-scouring velocity

ST BETHTS! ST ISPACE FOR ROUGH WORK P.T.O.
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76. Sewer lines having difference of more than 600 mm in the water lines and invert
level of two sewers are connected with a
(1) Siphon ' (2) Manhole
(3) Inspection chamber (4) Drop manhole
77.  Generally the period chosen for a standard B.O.D. test is
(1) 1day (2) 5days
(3) 8days {4) 20days
78.  For rapid sand filter, sand should have the following specifications :
(1) Effective size 0-1 — 0-5 mm '
Uniformity co-efficient = 2 to 4
(2) Effective size 0-2 — 0-5 mm
Uniformity co-efficient = 2 to 3
(3) Effective size 045 - 0-7 mm
Uniformity co-efficient = 1-3 to 1-7
(4) Effective size 0-7 — 09 mm
Uniformity co-efficient = 1to 5
79. If waste water is disposed off into a natural stream, the maximum dissolved oxygen
depletion occurs in the zone of
(1) degradation : (2) active decomposition
(3) clearer water (4) recovery
80. In a sedimentation tank design, surface overflow rate (S.0.R.) is calculated as
(1) Surface area/velocity of water Q/V/V
(2) Discharge/plan area Q/BxL
(3) Volume of tank/discharge V/Q
(4) Surface area/settling velocity of the particle A/V
81. The waste water treatment unit which is installed to remove floating substances like

grease, oil, fats, waxes, etc. is
(1) skimming tank (2) detritus tank
(3) sedimentation tank (4) None of the above

o] STATRITS! 91T / SPACE FOR ROUGH WORK
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82. An alidade in which one edge is bevelled is called as
(1) Soft edge (2) Fiducial edge
(3) Telescopic edge (4) Swivel edge -

83. Contour interval is the ,
(1) vertical distance between two consecutive contours
(2) horizontal distance between two consecutive contours
(3) vertical distance between two points on the same contour -
(4) horizontal distance between two points on the same contour

84. The length of a simple circular curve of radices R metres and intersection angle D

degrees will be
D T D
1) R.—= 2) —.R.=>
@ 2 @ 180 2
n D T
3 —.R.-— —_.R.
3) 180 1 (4) 180 R.D

85. The height of an instrument is the
(1) Height of the instrument above the ground
(2) Height between ground and telescope
(3) Elevation of the plane of sight
(4) Reduced level of station

86. If a tachometer is fitted with an anallactic lens, then,
(1) Additive constant is 100 and multiplyihg constant is zero
(2) Multiplying constant is 100 and additive constant is zero
(3) Both additive and multiplying constants are 100
(4) Both multiplying and additive constants are 50

87.  Following is constant for a contour map :
(1) Horizontal equivalent
(2) Benchmark
(3) Contour interval
(4) Topography

oeq] FHTATSE SN / SPACE FOR ROUGH WORK ~ P.T.O.
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88.  The combined correction due to curvature and refraction is given by
(1) 0095 g2 ) (2) 001122 42
(3) 006735 d2 4) 0572 d2
(where d is in km)

89. Reiteration method is also called as
(1) Method of series (2) Repetition method
(3) Direction method (4) Both (1) and (3)

90.  The expression for sensitivity of the bubble tube (a) can be taken as,
where n = No. of divisions
s = Net staff reading
d= Distﬁnce
R = Radius of curvature

{ = Length of one division

1) a= L 206265 seconds (2) a= i x 206265 seconds
nd ns
3 a= % radians 4) a= % _é_

91. Closing error in theodolite traverse survey is given as

1) e= (XL + D)2 @ e=J(EL)? +(ID)?

@) e= SL+5D @) e=+(EL? - (ED)?
92. If the length of 16 mm diameter bar is 10 m, then its Weight is

(1) 16-5kg (2) 169kg

(3) 158kg ' 4) 162kg-

93.  Security deposit is
(1) deposited at the time of filling tender
(2) deposited by the contractor whose tender is accepted
(3) deposited at the time of opening tenders
(4) deposited for fair competition

THoed] SIS ST / SPACE FOR ROUGH WORK
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94, In order to compute the quantities of R.C.C. beams, lengths of beams are measured
to the '
(1} nearest millimetre (2) nearest half centimetre
(3} nearest centimetre (4) nearest inch
95. In case of which type of contract, unbalanced tender is not possible ?
{1} Open tender (2) Item rate contract
(3) Percentage rate contract (4) Unit price contract
96. Which of the following types of contract is used for execution of large works financed
by public bodies or the government ?
(1) Item rate contract (2) Percentage rate contract
(3) Cost plus type contract (4) Target contract
97.  Assertion (A): Earnest money depbsit is usually 1% to 2% of the total estimated
cost of the work.
Reasoning (R} : Earnest money deposit prevents unnecessary and unhealthy
competition.
(1) Both (A) and (R) are true {2) Both (A) and (R) are false
(3} (A}is true and (R) is false {4) (A)is false and (R) is true -
98. Equation for cement requirement in tonnes for four-storey R.C.C. framed building
(super structure) recommended by C.B.R.L is
(1) 0-153 A + 0-57 (2) 0145 A +0-54
(3) 0182A-035 (4) 226 A+ 668
(where A is plinth area in sq. mt)
99. While submitting tender by three envelope method, which envelope contains
rates/amount offered by the tenderer ? |
(1) Envelop:3 (2) Envelopenos:1and 2
(3) Envelope:1 {4) None of the above
100.

The length of L-bend for Tor steel to be provided at each end of the reinforcing bars
is

(1) 12 times diameter {2} 6 times diameter
(3) 3 #imes diameter (4) 150 mm
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Pick out the correct word to fill in the blank :

Q. No. 201. I congratulate you \ your grand success.
(1) for (2) at
{3) on (4) about
T TR A I ‘B) on’’ A AR, @R W TR W ‘@) . I=a
TrRAETH W . 201 GEE SHRAE ‘(B) ¥ ag8 TV SEifhd Fe grata
AR AR,

w200, @O @ @ ®

T gt TEa TSR el YTl e SOGHATH 8 g et Qi
FauBFale o o TEENEEER Gaa 4@ Qi STl HE e, gt
e T WS arerts AT, AfRe |1 s U anes .
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