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41. (b)

For a simply supported beam
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42. (c)
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44. (d)
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In both case, slope will be same.

45. (d)

46. (d)

Rankine approached the lateral earth pressure
problem with the following assumptions: The
soil is homogeneous and isotropic, which means

c,   and   have the same valueseverywhere,

and they have the same values in all directions
at every point (i.e., the strength on avertical
plane is the same as that on a horizontal plane).
This discussion will be expanded later
toconsider layered soils, where each layer has
different values of c,   and  .

The most critical shear surface is a plane. In
reality, it is slightly concave up, but this is
areasonable assumption (especially for the active
case) and it simplifies the analysis.

The ground surface is a plane (although it does
not necessarily need to be level).

The wall is infinitely long so that the problem
may be analyzed in only two dimensions.
Geotechnical engineers refer to this as a plane
strain condition.

The wall moves sufficiently to develop the active
or passive condition.

The resultant of the normal and shear forces that
act on the back of the wall is inclined at an
angleparallel to the ground surface (Coulomb’s
theory provides a more accurate model of shear
forcesacting on the wall).
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47. (a)

Coefficient of Uniformity/Uniformity
Coefficient

It is defined as the ration of D
60

 and D
10

 sieve
sizes in sieve analysis of granular material.

Higher is the value of Cu larger is the range of
the particle size.

60
u

10

D
C

D


For uniformly grades soil, Cu =1

For well graded sand, Cu > 6

For well graded gravel Cu > 4

Coefficient of Curvature/ Curvature Coefficient.

2
30

c

60 10

D
C

D D




For well grades soil, 1 < C
c
 < 3

For gap graded soil, 1 < C
c
 or C

c
 > 3

where

D
60

 = size at 60% finer by weight

D
30

 = size at 30% finer by weight

D
10

 = size at 10% finer by weight = Effective
size

48. (c)

Volumeof water in

a soil sample
Degree of Saturation 100

Total volumeof voids
 

Volume of Voids = Volume of air + Volume of
water can never be less than thevolume of voids
in a soil sample.

  is always less than 1 or 100%.

0 S    100%S = 0, fully dried soil

S = 100%, fully saturated soil.

49. (c)

50. (a)

Seepage discharge is given by,
f

d

N
q kh

N


Where, h = Hydraulic head or head difference
between upstream and downstream level or
head loss through the soil

N
f
 = Total number of flow channels

N
d
 = Total number of equipotential drops

k = Coefficient of permeability

51. (b)

Degreed of consolidation (%U) is function of
time factor (T

v
)
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1.781 0.9332 log (100 U) U 60%

T
(U ) U 60%
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52. (c)

Rapid hardening cement is a special type of
cement that achieves high strength in less
time.Normally the strength achieved by
conventional cements in 7 days is same as the
strength achieved in 3 days. This type of cement
is also called as High-Early Strength Portland
Cement.

53. (a)

54. (d)

55. (c)

• Blistering :- It is the formation of bubbles in
the exterior decorative paint film resulting
from localised loss of adhesion and
subsequent lifting of the existing paint film
from the underlying surface.

• Flaking :- It is the detachment of paint film
(the breaking of coating system right from
the primer to the top finished coat) from the
under joining surface in the form of flakes or
scales.

• Chalking of paint :- The term refers to the
formation of a white. Chalky powder on the
surface ofthe paint film.

This condition often occurs as the paint weathers
and the binder in slowly degraded by sunshine
and moisture, releasing the binder’s hold on the
pigment.

56. (c)

Stucco is an excellent choice for your home
exterior. It is made of Portland cement, lime,
sand andwater. Stucco provides a hard, durable,
weather - resistant outer surface to protect your
home fromthe elements. That’s’ why it is
suitable for brick walls, stone masonry etc.
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62. (c)
The bond strength between reinforcement and
concrete comes mainly from friction and
adhesion and is affected both by the properties
of steel as those of concrete and the relative
movement due to volume changes, such as
concrete shrinkage.

Here in this question T is in kgm & power is
asked in horse power.

2 NT 10
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67. (b)
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68. (d)

A metallic tape is made of varnished strip of
water proof linen interwoven with small brass,
copper or bronze wires. Metallic tapes are light
in weight and flexible and are not easily broken.

69. (b)

Since the beam is symmetrically loaded, hence
the vertical reaction.

W
R 10

2
 

Bending moment at mid span

= 
W

10 2 10 4
2

     
 

= W + 20 – 40

= W – 20

Bending moment at support

= – 10 × 2 = – 20 kN-m

But bending moment at mid span and at support
are numerically equal.

 |W 20|| 20|  

 W = 40 kN

70. (b)

Small measurement from chain line are known
as offset. Offset are perpendicular to chain line
for better accuracy.

71. (d)

1. Aquifer

An aquifer is a saturated formation of the earth.
It not only stores the water but also yields it in
adequate quantity. Aquifers are highly
permeable formations and hence they are
considered as main sources of groundwater
applications.

2. Aquitard

An Aquitard is also a saturated formation. It
permits the water through it but does not yield
water in sufficient quantity as much as aquifer
does. It is because of their partly permeable
nature. Sandy clay is a perfect example of an
aquitard.

3. Aquiclude

An Aquiclude is a geological formation which
is impermeable to the flow of water. It contains
a large amount of water in it but it does not
permit water through it and also does not yield
water. It is because of its high porosity. Clay is
an example ofAquiclude.

4. Aquifuge

An Aquifuge is an impermeable geological
formation which is neither porous nor
permeable – which means it cannot store water
in it and at the same time it cannot permit water
through it. Compact rock is an example of
Aquifuge

72. (d)

C

A 335°45'

18°15'

B

Included angle

360° – 335°45' + 18   15' = 42°30'

73. (b)

The local time of longitude of 82°30’E has been
taken as the Indian Standard Time.
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74. (c)

• Bowditch’s rule : Used when angular & linear
measurements are equally precise.

• Transit rule :  Used when angular
measurement is more precise than linear
measurement.

75. (d)

The most common component of sand is silicon
dioxide in the form of quartz. The Earth’s land
masses are made up of rocks and minerals,
including quartz, feldspar and mica

76. (b)

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

77. (a)

78. (c)

Bessel’s Graphical method : There are various
graphical methods to solve the three point
problem. But the most simple and the best one
is the bessel’s solution by the inscribed
quadrilateral. It is based on the geometric
principle that in any inscribed quadrilateral the
angle made by one of the sides with one of the
diagonals is equal to the angle made by the
opposite side with the other diagonal.

Trial and error method or Lehman’s method:
This method is very commonly used in field
measurements as it is very accurate. The position
of a plane table is estimated by judgement. This
tringle is reduced to point by trial and error.
This is the quickest and most accurate method
to solve three-point problem in resection of
plane tabling.

Tracing paper or mechanical method: In this
method a tracing paper is fixed on the plane
table and the station is approximately
transferred on the tracing paper and all the
three sections are sighted by drawing rays.
After removing the tracing paper, it is moved
on the drawing sheet in such away that the
three rays on the tracing paper pass through
the plotted positions of the ground stations and
required point is plotted.

79. (c)

Interpolation of contours:

It is the process of spacing the contours between
the plotted points. This method is based on the
assumption that the slope of ground between
two points is uniform.

Bye-eye estimation:

This method is extremely rough and is used for
small scale work only. The position contour
points between the guide points are located by
estimation.

By arthmetic calculation:

This method is accurate but time consuming.
Contour between the guide points are located
by arithmetic calculation.

Graphical method:

In graphical method a piece of tracing paper in
which several lines are drawn parallel to each
other is used to located to contours.

80. (c)

1. The soil may derive its shear strength from
the following parameters.

Interlocking between molecules

Friction between molecules

Interaction between molecules (cohesive/
adhesive)

2. A coarse-grained soil derives its shear
strength from interlocking and friction,
whereas finegrained soil derived their
strength from cohesion and friction where
as pure clay derives theirstrength from
cohesion

81. (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 thepolymerization of the oil film
since it incorporates oxygen into the mix
oxidizing the paint layer from the inside out.

82. (b)

HARDNESS: It is the ability of a material to
offer resistance to penetration or indentation.

TOUGHNESS: It describes a material’s
resistance to fracture under impact loading.

FATIGUE: It is the strength of the materials
when subjected to cyclic or rapid fluctuating
load conditions
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83. (a)

Chuffs

The deformation of the shape of bricks due to
rain water falling on hot bricks is known as
chuffs

Bloating of bricks

Bloating of bricks is spongy swollen mass over
the surface of burned bricks. Presence of excess
carbonaceous matter and Sulphur in brick-clay
is the main cause of bloating.

Lamination bricks

Thin lamina produces on the brick faces which
weather out on exposure.

Entrapped air in the voids of clay is the cause
of laminations.

Such bricks are weak in structure.

84. (a)

It is defined as the ratio between the amount of
water utilized (i.e., used to meet the
consumptiveuse requirement of crop plus that
necessary to maintain a favourable salt balance
in the crop rootzone) to the total volume of
water diverted, stored or pumped for irrigation.

85. (c)

Duty of water, therefore, varies from one place
to another and increases as we move
downstream from the head of the main canal
towards the head of the branches or
watercourses. The duty at the head of the
watercourse (i.e. at the point is generally the
end point of irrigation Departmetnt.)

86. (b)

87. (a)
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88. (a)

A good building stone has the following
properties: Specific gravity should be at least
2.7. The percentage of wear in the attrition test
should not be more than 3

89. (d)

The use of limestone as a soil amendment can
prove to be the best method of reclamation of
soil.For alkaline soil - The use of gypsum as a
soil amendment can prove to be the best method
of reclamation of soil.

90. (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 bedlevel.

91. (c)

The purposed shape of a lined canal as per Indian
Standards Institute (National Bureau of
Standards) is Trapezoidal.

92. (b)

93. (c)

On the basis of calculations and an analysis of
on-site data, it is recommended to assign the
design velocity in concrete channels from 0.55
to 4.0 m/sec
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94. (a)

Precipitation is measured by using a rain gauge.
A rain gauge is a small tube of glass or plastic
with the upper end open. A measuring scale is
usually attached to the tube, so that the amount
of precipitation can be measured in inches or
centimeters.

95. (b)

40 0.30 60 0.50
I 0.42

100

  
 

96. (b)

Clause 6.2.2 of IS 456 gives the modulus of
rupture of flexural tensile strength as

cr ckf 0.7 f

97. (a)

For an element on th neutral axis, the shear stress
is maximum and the normal stress is zero. An
element at that level is under pure shear. The
principal tensile stress (S1) is inclined at 45° to
the neutral axis.

Since the shear force is maximum near the
supports, cracks due to shear occur near the
supports. The cracks are formed around the
neutral axis and perpendicular to the principal

tensile stress 1( )

98. (a)

q = Creep strain

(It varies due to time varience)

cE
E

1
   

For

28 days 6 months 1year

2.2 1.6 1.1

99. (d)

Shrinkage of the concrete causes the concrete
to grip reinforcing bars more tightly. This
increases friction between concrete and steel so
improves bond strength.

100. (c)

150 m2 – 4 × 5m2 = 130 m2

cost of building = 130 × 1250 = 162500

101. (d)

102. (b)

The volume by the prismoidal formula is more
accurate than any other method But the
trapezoidal method is more often used for
calculating the volume of earthwork in the field.

The difference between the volume computed
by the trapezoidal formula and the prismoidal
formula is known as a prismoidal correction.

Since the trapezoidal formula always
overestimates the volume, the prismoidal
correction isalways subtractive in nature is
usually more than calculated by the prismoidal
formula, thereforethe prismoidal correction is
generally subtractive.

Volume by prismoidal formula = volume by the
trapezoidal formula - prismoidal correction

103. (d)

104. (a)

105. (a)

If the difference between fore bearing and back
bearing is 180° then both the end stations are
considered to be free from local attraction.

106. (c)

Quantity surveying:  Calculation of exact
quantities of various works involving in a
project from beginning to end of the project.

107. (b)
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108. (a)

A foresight is a reading taken on a position of
unknown coordinate(s). Since a survey
progresses from a point of known position to
points of unknown position, a foresight is a
redsing looking "forward" along the line of
progress.

109. (c)

• The horizontal axis must be perpendicular to
the vertical axis.

• The axis of the plate level must be
perpendicular to the vertical axis.

• The line of collimation must be at right angles
to the horizontal axis(Trunnion Axis).

• The axis of the altitude level (and telescope
level) must be parallel to the line of
collimation.

• The vertical circle vernier must read zero
when the line of sight is horizontal.

110. (d)

Different methods of contouring are:

Tachometric method of contouring :This
method is used for angular surveying. This
method is best suited for hilly terrains as the
number of stations which can be commanded
by a tachometeris far more than those by a level
and thus the number of instrument settings is
considerably reduced.

Direct Method : The reduced level of different
selected points is located and joined to form
acontour. This method is accurate but very
tedious and slow.

Square method or grid method : In this method,
we draw a grid point on the ground and
measure the reduce level of all these points. It
is generally used in plain terrain.

Cross Section method : This method is generally
used for hilly terrain to produce contour lines.

111. (d)

Components of Diversion headworks

1. Weir or barrage

2. Scouring sluices or Under slutices

3. Divide wall

4. fish ladder

5. Canal head regulator

6. Silt excluder

7. Marginal bunds and Guide banks

112. (b)

The hyetograph is the graphical plot of the
rainfall plotted against time.

Double Mass Curve : Cumulative rainfall of
nearby stations vs Cumulative rainfall of
concerned station

Hyetograph : Rainfall Intensity vs time

Mass Curve : Cumulative rainfall vs Time

Hydrograph : Discharge vs time

113. (a)
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114.

(c)

All above can be used for earthwork estimation
if highway has a uniform gradient.

115.

(b)

116. (d)

117. (b)

Parmanent welting point

Weight of water retained in the

root zone corresponding to pwp

Weight of dry soil


= 
w 2

d

(dw 1)

(d 1)

 
 

Considering unit area

= 
9.81 (0.4 1)

16 (1 1)

 
 

PWP = 0.245

118. (d)

Maximum load
utiliztion factor

Installed capacity


119. (d)

Plan of the building with centre line dimension
= 9.7 × 14.7 = 142.59m2

Wall thickness = 0.30m

Total area of plinth area = (9.7 + 0.3)×

(14.7 + 0.3) = 10 × 15 = 150m2

120. (c)


