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41. (b)

Torsion Formula :-
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42. (d)

43. (d)

44. (b)

45. (c)
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46. (d)

Shear stress distribution for an I– section is.

47. (c)

Reinforcing bars are provided at the support to
develop adequate bond between concrete and
steel, so that adequate bond stress is developed
between them within development length.

48. (a)

49. (c)

As per Clause 36.4.2 of IS 456, the material partial
safety factor (Ym) for concrete and steel should
be taken as 1.5 and 1.15, respectively when
assessing the strength of the structures or
structural members employing limit state of
collapse.
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50. (a)

As per IS 1634 (1992)

5.2 Pitch

The pitch shall be not more than 37°.

5.3 Going and Rise

5.3.1 The going shall be not less than 250 mm.

5.3.2 The height of riser shall not exceed 190
mm.

5.3.3 The rise and going shall be the same for
all steps in any one flight.

5.3.4 The going and rise shall conform to the
following empirical rules.

a. The value '2R + G' shall be between 530 and
630 mm; and

b. The value 'R × G' shall be between 40 × 103

mm3

Where R is the rise, and G is the going.

51. (d)

Strain Energy of the member is defined as the
internal work done in deforming the body by
the action of externally applied forces.

Resilience is defined as the capacity of a strained
body for doing work on the removal of the
straining force.

The strain energy stored in a body due to
external loading, within the elastic limit, is
known as resilience and the maximum energy
which can be stored in a body up to the elastic
limit is called proof resilience.

Modulus of resilience is defined as proof
resilience per unit volume. It is the area under
the stress strain curve up to the elastic limit.

52. (b)

Cumulative Errors:

These are also known as systematic or
instrumental errors.

These are one-direction errors that are
proportional to the length of the line observed.

The errors in which the relative magnitude of
the error keeps on increasing with the increase
in the number of observations.

Bad straightening, Sag in the chain, Bad ranging,
etc are examples of cumulative error.

Personal Errors/Mistakes:

The personal error comes into existence because
of the following reasons:

Improper reading of the observations Improper
adjustment of the instrument before taking
observations Improper handling of the
instruments.

Hence, Error in marking tape length is an
example of personal error.

53. (b)
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54. (c)

55. (c)

56. (b)

57. (b)

For road pavement – rapid hardening cement.

For massive concrete – low heat cement.

For water retaining such as retaining wall,
rivers, ports, tunnels for improvement in
impermeability – Blast furnace slag

58. (a)

Radius of risible horizon,

d = 3.855 h

Where d is in 'km'

h in in 'm'

d = 3.855 134  = 44.62 km
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59. (c)

Pycnometer test is used to determine the specific
gravity of cohesion less soils and water content.

Dry density or in-situ unit weight is determined
by using the following methods:

1. Sand Replacement

2. Core-Cutter

3. Water Displacement

Other methods to determine the water content
are:

1. Oven Drying Method

2. Calcium Carbide/Rapid Moisture

3. Sand Bath Method

4. Radiation method

5. Torsion Balance Moisture Meter

60. (d)

Side face reinforcement in the web of the beam
provided when the depth of the web in a beam
exceeds 750 mm.

Distribute minimum 0.1% of the web area
equally on two faces at a spacing not exceeding
300 mm or web thickness, whichever is less.

61. (a)

62. (b)

Water present in an artesian aquifer is usually
above atmospheric pressure. This causes the
water level in the well to rise to a point where
the pressure is equal to the weight of water
putting it under pressure. This type of well is
called an artesian well.

63. (d)

Assumptions made by Rankine for the
derivation of Earth Pressure are as follows:

1. The soil mass is homogenous and semi-
infinite.

2. The soil is dry and cohesionless.

3. The ground surface is a plane, which may be
horizontal or vertical.

4. The back of the retaining wall is smooth and
vertical.

5. The soil element is in a state of plastic
equilibrium.

64. (b)

A shallow foundation is one in which the depth
from the ground surface to the underside of the
foundation is less than five times the width of
the foundation.

65. (d)

Porosity (n) = 
e

1 e

= 
0.5

1.5

= 33%

66. (a)

Work-Charged Establishment:

Work charged Establishment will include such
temporary establishments as are employed for
the execution of the immediate technical
supervision or departmental stores and
machinery in connection with a specific work.

Work-charged staff may be technical person or
an under staff of technical person to assist him
at work site, guard etc. But work charged staff
does not include non-industrial employees such
as typist, draftsman, clerks or extra establishment
of any kind for any office as they are properly
chargeable to the regular establishments.

For Work-charged establishment, an amount of
2% to 2.5% of the estimated cost of works is
provided in the estimates.

67. (b)

Hollow bricks used mainly for providing
insulation against heat as the air acts as an
insulator. By providing hollow bricks the dead
load of the structure could also be reduced.

68. (b)

Alluvial soil : Transported by running water

Colluvial soil : Transported by gravity

Loess : Transported by wind

Till : Transported by glacier
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69. (c)
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70. (d)

It is recommended as thinner for indoor
painting because Turpentine accelerates the
drying time faster than most paint thinners or
mineral spirits among other things because it
accelerates the polymerization of the oil film
since it incorporates oxygen into the mix
oxidizing the paint layer from the inside out.

71. (a)

M.B = N 60°20' E (in QB)

M.B = 60°20' (in WCB)

T.B = M.B + M.D

      = 60°20' + (–7°20') = 53°0' (in QB)

=  N 53°0' E (in WCB)

72. (a)

Soling : It is the bottom most layer of dry stone
or dry brick of any structure when soil is soft.

73. (c)

The increase in the volume of sand due to an
increase in moisture content is known as the
bulking of sand. A film of water is created
around the sand particles which forces the
particles to get aside from each other and thus
the volume is increased.

The increase in moisture in sand increases the
volume of sand. The volume increase in dry
sand is known as the bulking of sand. Bulking
of sand depends on the quantity of moisture in
the sand and also the size of the particles. Five
to eight percent of the increase in moisture in
the sand can increase the volume of sand up to
20 to 40 percent. Again the finer the sand is more
will be the increase in volume and the increase
in volume will be relatively less for coarser sand.

The increase in the volume of sand due to an
increase in moisture content is known as the
bulking of sand. A film of water is created
around the sand particles which forces the
particles to get aside from each other and thus
the volume is increased. The increase in moisture
in sand increases the volume of sand. The
volume increase in dry sand is known as the
bulking of sand. Bulking of sand depends on
the quantity of moisture in the sand and also
the size of the particles. Five to eight percent of
the increase in moisture in the sand can increase
the volume of sand up to 20 to 40 percent. Again
the finer the sand is more  will be the increase
in volume and the increase in volume will be
relatively less for coarser sand.

74. (a)
For edge soling,

No. of bricks required

= 
1 1

54
0.250 0.075






75. (b)
Under reamed piles are bored cast-in-situ
concrete piles having one or more bulbs formed
by enlarging the bore hole

76. (c)
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77. (a)

The time period that elapses from the instant of
its sowing to the instant of its harvesting is called
the crop period. The time between the first
watering of a crop at the time of its sowing to
its last watering before harvesting is called the
base period or the base of the crop.

78. (b)

Base: It is a metallic oxide which is the principal
constituent of a paint. It makes the paint film
opaque & processes binding properties which
reduce the shrinkage cracks in the film on
drying.

E.g- White lead, Red lead, Zinc oxide, Iron oxide,
etc

79. (b)

Flow depth (y) = 3m

Critical velocity (V
c
) = 0.55 y0.64

= 0.55 × (3)0.64 = 11

80. (a)

The difference of rapid hardening cement to that
of ordinary Portland cement is the quantity of
Limestone (tri-calcium silicate) used as raw
material, which gives the high early strength to
the cement.

It attains early strength due to larger proportion
of lime grounded finer than normal cement.

Properties of Rapid Hardening Cement:

It gains strength faster than OPC. In 3 days it
develops 7 days strength of OPC with same
water cement ratio.

Its initial setting times is 30 mins and final setting
time is 600 mins which is same as OPC.

It emits more heat during setting, therefore this
cement is unsuitable for mass concreting.

This cement is lighter and costlier than OPC.

Its short curing period makes it economical.

This cement should be stored in a dry place, or
else its quality deteriorates due to premature
carbonation and hydration.

81. (c)

The margin between the full supply level and
bank level is known as freeboard. The amount
of freeboard depends upon the size of the
channel. NSL = Natural surface level. CBL =
Canal bed level.

82. (b)
Lysimeter is used for determination of actual
evapotranspiration which is released by plants.

83. (c)

84. (d)

85. (c)

modular ratio in WSM is = 280/3 cbc

cbc  = Permissible stress for bending

compression.

86. (b)

87. (a)

The equation for A-line is.

Ip = 0.73 (WL - 20)

88. (a)

89. (c)

As per IS 456 : 2000

For design purpose, compressive strength of
concrete is assumed to be 0.67 times the
characteristic strength of concrete. The partial
factor of safety of 1.5 is also to be applied in
addition to this

90. (d)

Invar tapes are made of an alloy which consists
of 36% of nickel and 64% of steel having very
low co-efficient of thermal expansion. It is used
mainly for linear measurement of very high
degree of precision.
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91. (b)

92. (b)

Mean Sea Level : The average height of the sea
at a tide station measured from a
fixedpredetermined reference level.

Geoid Surface : The geoid is an imaginary sea
level surface that undulates (has a wavy
surface)over all of the earth; it isn’t just for the
oceanic areas, it also extends through the land
masses.

Level Surface : Level surfaces are surfaces that
represent the solution to scalar-valued
functionsof three independent variables.

Horizontal surface: A flat surface at right angles
to a plumb line.

93. (b)

Principle of surveying:

1) Whole to part: In working from whole to part,
the error will localize and prevent the
accumulation of error while working from part
to whole (figure A), the error will accumulate.
Hence more error in working from part to
whole.

2) Location w.r.t at least 2 well-defined control
point: Location of a point should be respected
to at least 2 well-defined control points.

94. (c)

Rec command is used to draw Rectangle

95. (b)

Length of one link= 200 mm

No. of links in 30 m metric chain

 = (30 × 1000)/20

= 150

96. (d)

97. (a)
The dumpy level is an optical surveying leveling
instrument consisting of a telescope tube firmly
secured in two collars fixed by adjusting screws
to the stage by the vertical spindle. The
telescope of the dumpy level can rotate only in
a horizontal plane.

98. (b)
Horizontal distance between any two
consecutive contours is called Horizontal
equivalent.Vertical distance between any two
consecutive contours is called contour interval.

99. (d)

100. (b)
Diurnal variation :
It is an oscillation of the needle from its mean
position. The amount of this varies from 1 minute
to 12 minutes at different places. The following
factors influence its magnitude;

It is more in the day and less in the night.

It is more in summer and less in winter.

It is more near magnetic poles and less near the
equator.

101. (d)

Bed slope, S = 
5/3

1/63340Q

f

102. (a)

103. (c)
Quantity surveying: Calculation of exact
quantities of various works involving in a
project frombeginning to end of the project.

104. (b)

105. (b)
% Rain deficiency = 100 - % index of wetness =
100 - 70 = 30%

106. (d)
Capitalized value: Capitalized value is the
amount of money whose annual interest at the
highest prevailing rate of interest will be equal
to the net income from the property.
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107. (b)

Well-seasoned timber contains only 15 percent
moisture.

108. (a)

Direct irrigation using a weir or barrage (canal
irrigation) is generally preferred in alluvial soil
as compared to storage irrigation. Alluvial soil
is a fine-grained fertile soil and due to its
porosity and texture provides good drainage
making it highly productive and suitable for
agriculture.

109. (a)

110. (d)

111. (a)

Length is measured in nearest to - 0.1 mtr.

Area is measured in nearest to - 0.01 mtr2

Volume is measured in nearest to - 0.01 mtr3

112. (b)

 

113. (b)
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114. (b)
The fillet command is used to create rounded
edges between the adjacent lines and faces in
2D and 3D. It is also used to connect two tangent
arcs in 2D.

115. (d)

116. (d)

117. (a)

Strength of cement concrete of 7 days

Strength of cement concrete of 28days

ck

ck

2
f

3
f



= 0.66

118. (d)
The five types are
(1) 2D CAD
(2) 2.5D CAD
(3) 3D CAD
(4) 3D wire frame and surface modelling
(5) Solid modelling (solid geometry)

119. (b)
According to IS 456, clause no. 23.2
The deflection of a structure or part there of
shall not adversely affect the appearance or
efficiency of the structure or finishes or
partitions. The deflection shall generally be
limited to the following:

a) The final deflection due to all loads including
the effects of temperature, creep and
shrinkageand measured from the as-cast
level of the supports of floors, roof sand all
other horizontalmembers, should not
normally exceed span/250.

b) The deflection including the effects of
temperature, creep and shrinkage occurring
after erection of partitions and the
application of finishes should not normally
exceed span/350 or 20 mm whichever is less.

120. (c)


