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41. (b)
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45. (c)

E = 3K (1 – 2m)

E = 3K (1 – 2 × 0.25)

E = 1.5 K

46. (c)

When a member is subjected to axial tensile load
(uniaxial tension) the Mohr’s circle has a radius

equal to maximum shear stress  max  and

diameter equal to maximum normal stress  1

1
max

2
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47. (d)

Slenderness ratio is define as

v

v w

K
C
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48. (d)

Lateral strain
Poisson 's ratio

longitudinal strain


(0.05 /10)

(0.08 /40)

= 0.25

49. (d)

Max. Shear stress = 1.5 × Avg. Shear Stress

Avg. Shear Stress does not change because cross
sectional area remain unchanged, hence
Max.Shear Stress remains unaltered

50. (b)

According to torsional equation
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By equation (i)

Shear strees is not inversly proportional to

distance from the axis.

51. (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

52. (b)

Chlorides

For Plain concrete > 2000 mg/L

For Reinforced concrete > 500 mg/L

53. (b)

Toughness Index: Toughness index is defined
as the ratio of plasticity index (IP) of the soil to
theflow index (I

F
) of the soil. Toughness index

varies between 0 to 3. This gives us an idea of
shear strength of soil at its plastic limit.

54. (b)

Decreasing order of bearing capacity:

Hard rocks > Soft Rocks > Compact gravel >
Loose gravel.

55. (a)

For U 60%

2
U

T
4 100

    
 

  For U = 50%

Time factor

2
50

T 0.196
4 100

    
 

56. (d)

Oven dry method is the most accurate and
simplest method for water content determination.

57. (a)

58. (d)

For a cantilever beam of length L continuous at
support and unrestrained against torsion at the
support and at the free end

Effective length L
LT 

= 3L

59. (c)

Thixotropy is that property of soil due to which
loss of strength on remolding can be regained
if left undisturbed for some time.
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60. (a)

Consistency index
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61. (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
sandis 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 canincrease the volume of sand up to
20 to 40 percent.

62. (c)

The constant head permeability test is a
laboratory experiment conducted to determine
the permeability of soil. The soils that are
suitable for this tests are sand and gravels. Soils
with silt content cannot be tested with this
method. The test can be employed to test
granular soils either reconstituted or disturbed.

63. (b)

The top flow line of a saturated soil mass below
which seepage takes place, is called the Phreatic
line. Hydrostatic pressure acts below the
phreatic line whereas atmospheric pressure
exists above the phreatic line. This line separates
a saturated soil mass from an unsaturated soil
mass.

64. (a)
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65. (d)

An aggregate is said to be flaky if its least
dimension (thickness) is less than 0.6 (3/5) times
of the mean sieve size. An aggregate is said to
be elongated if its greatest dimension is greater
than 1.8 times of the mean dimension. Flaky
means have less thickness, elongated means
having more length.

66. (a)

It is white paint made with the base as white
chalk and thinner as water.

It is cheaper than paints in which chalk is used
as base and water as carrier and glue as an
emulsifying agent.

These are most suitable for the white-washed
surfaces of interior walls as well as plastered
surfaces.

This is not used for surfaces exposed to weather
because washed away when used on exposed
surfaces.

It is less durable but easily workable. It is used
as paint in homes for interior walls.

67. (a)

In case of brick work – 1 : 6 - cement mortar

Cement content = 
31

m
7

total dry mortar required for 1m 3 brick
masonary

= 0.30m3

For 10m3 dry mortar is

= 
1 3

1 0 0 .3
7 7
   m3

68. (c)

Bureau of Indian Standards recommends the
size of a standard brick to be 19cm x 9cm x 9cm.
20cm x 10cm x 10cm is the size of the brick
including mortar.
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69. (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
watercement ratio.

Its initial setting times is 30 minutes and final
setting time is 600 minutes 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.

70. (c)

Bullnose brick is a style of brick that has one,
some or all of its corners rounded off. These
brick scan be used to create soft and attractive
curved edges to steps, sills, or in capping walls.

71. (b)

Limestone is a carbonate sedimentary rock that
is often composed of the skeletal fragmentsof
marine organisms such as coral , foraminifera,
and molluscs .

72. (d)

The degree of hydration is synonymous with
the age of concrete provided the concrete has
not been allowed to dry out or the temperature
is too low.

It is seen that majority of strength gain by
concrete is achieved in 28 days and the rest is
continuous throughout the life of the concrete.

Concrete mainly gains strength by hydration of
water present in it, this will lead to a decrease
in water-cement ratio and increase in strength
of concrete.

Therefore, the Strength of concrete increases
with age.

73. (b)

‘Purge’ command delete unnecessary objects
from current drawing

‘Trim’ command is used to partly erase an object

‘Erase’ command is used to remove several
selected object from drawing.

74. (d)

'Text' command is not included in the modify
toolbar

75. (a)

A good brick should be able to with stand
temperature up to 1500°F or 816°C.

A good brick is strong enough to not to break
when dropped on another brick from a height
of about 1.25 m.

After immersion in cold water for 24 hours,
water absorption shall not be more than 20
percent by dry weight, for a good quality brick.

76. (a)

Star Shake:

These are radial splits or cracks wide at the
circumference and diminishing towards the
center of the tree. This defect may arise from
severe frost and the fierce heat of the sun. Star
shakes appearas the wood dries below the fiber
saturation point. It is a serious fault leading to
a separated log when sawn.

Heart Shake:

These occur due to shrinkage of heartwood
when the tree is overmatured. Cracks start from
the pith and run towards sapwood. These are
wider at the center and diminish outwards.

Cup Shake:

These appear as a curved split that partly or
wholly separates annual rings from one another.
It is caused due to excessive frost action on the
sap present in the tree, especially when the tree
is young.

77. (c)

78. (b)

Default size of an AUTOCAD graphics window
is 12" × 9"
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79. (c)

The attack of fungus on wood reducing it to
dry power is called dry rot.

80. (c)

As per clause No. 38.1 of IS 456:2000, the
maximum strain in concrete at the outermost
compression fiber is taken as 0.0035 in bending

81. (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.

82. (b)

Concrete design is based on the required
characteristic strength measured in N/mm2.
Concrete gains strength over time as the concrete
‘cures’. Concrete cube samples are taken from
each batch and measured for strength in a
materials laboratory often after 7 and 28 days.

83. (d)

For simply supported Beam. when span > 10m.

Span 10
20

Eff.depth Span
 

2 2(Span) 15
Eff.depth

200 200


225
1.125m

200
 

Eff.depth > 1m

84. (d)

85. (a)

Shear reinforcement is not provided for slab ,
shear capacity of slab is increased by increasing
the depth of slab.

86. (a)

Drop panel is used for resisting high shear at
the column, drop panels have thickness more
thanthe slab thickness and they are mostly used
when the span is large or shear load is high.

While column capital is the upper head of the
column which is thickened to reduce the
punching shear on the column, column capital
also reduces the clear span

87. (a)

Offsets are lateral measurements from base line
to fix the position of different objects with
respect to the base line.

There are two types of offsets:

(i) Perpendicular offset

(ii) Oblique offset

88. (d)

Give

Span (l) = 6m

b = 30 cm

w = 12 t/m

d = 55 cm

Shear force = 
w

36 t
2


l

Shear stess = 
36 1000

55 30




= 21.81 kg/cm2

This is greater than 20 kg/cm2 hence section
should be revised.

89. (a)

Hydrographic surveying :

It is the mapping of large water bodies that
support a variety of activities such as port and
harbor maintenance (dredging), coastal
engineering (beach erosion and replenishment
studies), coastal zone management, and
offshore resource development.

90. (b)

The sum of interior angles of a polygon having
n sides is (2n – 4) right angles.
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91. (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

92. (b)

 V

 C

 T2

 T1

 D

 O





 A  B 

A – origin/ start point

B – End point/ Highest chainage point

T
1
 – Point of curve

T
2
 – Point of tangency

V – point of intersection

 – Angle of deflection

 – Angle of intersection = 180 – 
VC – Apex distance, CD = Mid ordinate

93. (d)

1. Perpendicular Offset:

When these lateral measurements are taken
perpendicular to the chain line, perpendicular
offsets may be taken in the following ways:

i) By setting a perpendicular by swinging tape.

ii) By setting a right angle in the ratio 3: 4: 5.

iii) By setting a right angle with the help of
builder square or tri square.

iv) By setting a right angle by cross-staff or
optical square.

2. Oblique Offset:

Any offset not perpendicular to the chain line is
said to be oblique. These are taken when the
objects are at a long distance from the chain line
or when it is not possible to set up the right
angle due to some difficulties. It involves more
measurements and difficulties than perpendicular
offsets.

94. (c)

25 mtr is equal to 2500 cm

So RF 
1

2500
 means

1cm is equal to 25 mtr.

95. (b)

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.

96. (d)

Geodetic Surveying:

The surveys in which the curvature of the earth
is taken into consideration are known as
geodetic surveying. All lines lying on the surface
are curved lines and the triangles are spherical
triangles. Itis considered to be geodetic when
the limit of the survey is more than 250 km2 .
The degree of accuracy is high.

Plane Surveying :

A plane survey is a type of survey in which the
effect of the curvature of the earth is neglected
assuming the earth’s surface to be plane. All
triangles formed by survey lines are considered
plane triangles. Generally suitable for the area
less than 250 km2 . The degree of accuracy is
less.

97. (d)

The sensitivity of a level tube is the angle in
seconds subtended at the centre by an arc of
the level tube equal to one division of the tube.

The sensitivity of a bubble tube can be increased
by –

Increasing the length of the level tube.

Increasing the diameter of the tube.

Increasing the internal radius of the level tube.

Decreasing the viscosity of the liquid used in
the tube.

Decreasing the roughness of the walls of the
level tube.

Hence, The sensitivity of a level tube increases
with an increase in the radius of curvature of
the bubble tube and The smoothness of the finish
of the inner surface of the bubble tube.
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98. (b)

The constant k = f/i is called the multiplying
constant or stadia interval factor and the
constant (f +d) =C is known as the additive
constant of the tacheometer but C is made zero
by using an anallatic lens in the instrument.

99. (a)

As per lacey's theroy

2

R 2.5
f




 1m /sec& f 1  


21

R 2.5 2.5m
1

  

100. (a)

Duty: It is the number of hectares of land
irrigated for full growth of a given crop by a
supply of 1cumec of water continuously during
the entire base period of that crop. Duty is the
area that canbe irrigated by the discharge of 1
cumec of water.

101. (a)

For reservoir empty condition maximum
compressive force will be at the heel. For
reservoir full condition maximum compressive
force will be at the toe of the dam.

102. (b)

Check flooding irrigation is more suitable for
permeable soil due to large stream discharge,
which are regulated with the help of low and
flat levees.

103. (b)

104. (b)

105. (a)

The rate of flow of water through the entire
medium of unit width under a unit hydraulic
gradient istermed as the coefficient of
transmissibility (T)

T = k (A)

  A = d × 1

 T = k × d

Where, k = coefficient of permeability

106. (d)

107. (a)

Tipping bucket type rain gauge consists of a
circular collector funnel with a brass or gunmetal
rim that directs the rain into a pair of tipping
buckets. After rainwater has filled one side of
the bucket with a small amount of rain, the
assembly tips. An electrical pulse is generated
on each tilt and is recorded toprovide data of
rain fallen with time.

108. (d)

When a sanctioned estimate is likely to exceed
by more than 5% either from the rates being
found insufficient or from cause whatsoever
except important structural alteration.

109. (b)

1. Surface Dressing :- Trimming of natural
ground, excavated surface and filled up area
to remove vegetation and / or small
inequalities not exceeding 150 mm deep shall
be described as surface dressing and
measured in square meter.

2. Rough Excavation :- Excavation not
requiring dressing of sides and bottom and
reduction to exact levels, such as winning
earth from borrow pits, hill side cutting, etc.
Shall be described as rough excavation and
measured in cubic metres.

3. Surface Excavation :- Excavation exceeding
1.5 m in width as well as 10 m2 on plan but
not exceeding 300 mm in depth shall be
described as 'surface excavation' and
measured in square metres.
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110. (b)

111. (a)
Factors to be considered during preparation of
A detailed estimate
Quantity of materials: For a large construction,
a large quantity of materials is required and this
can be purchased at a rate cheaper than the rate
of materials required for minor work.
Therefore,rate of works should be framed
considering the volume of work.
Availability of materials :- Estimated cost of a
particular item is higher than the scheduled rate
if there is no assurance that the materials will
be available as and when required, and it is
detrimental to the progress of the work if the
workers and maintenance staff remain idle for
paucityof materials.
Transportation of Materials :- If smaller
quantity of materials is required to be
transported to a considerable distance, the
proportionate cost of transportation becomes
higher in comparison withthe cost of a large
quantity transported at a time.
Location of site :- If the site of work is located
at an odd place for which loading, unloading,
stacking and restacking of materials are
necessary, several times, due to different kinds
of journey,the point of damage or loss in transit
should be considered carefully.
Local labour charges :- Skill and daily wages of
local labourer should be considered before
preparation of a detailed estimate.

112. (a)

when the thickness of wall is 10 cm then this
wall is called partition wall. Partition wall is
measured in sq m.

113. (c)

Thickness of plaster

= 12 mm

Surface area = 100 m2

So vol. of cement mortor

= 0.012 × 100 = 1.2 m3

– Add extra mortor (15% to 30%) for filling the
joints and wastage. adopted value is 27% Now,
vol. of mortor

= 1.27 × 1.2 – 1.524 m3

– add extra mortor (25%) for dry vol.

Now Dry vol. of mortor

= 1.524 × 1.25 = 1.905m3

– Using 1 : 6 cement mortor.

Quantity of cement,

Qc = 
1.905

1 6

= 0.273 m3

114. (b)

Berm is the horizontal distance left at ground
level between the toe of the bank and the top
edge of cutting. They help the channel to attain
regime conditions. They give additional strength
to the banks and provide protection against
erosion and breaches. They protect the banks
from erosion due to wave action.

115. (c)

• Recognition of need

• The definition of problem

• Synthesis

• Analysis and optimization

• Evaluation

• Presentation

116. (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)
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117. (b)

Relative coordinate system:

While drawing a line, this system uses a set of
new points based on the last point designated
rather than (0,0) point of the drawing area.

This is called a relative coordinate system
because the coordinate used is relative to the
last point used specified.

If the first point of a line is located at (4,6) and
you want the line to extends 8 units to the right,
the coordinate that is relative to the first point
is (8,0), while the actual coordinate of the second
coordinate is (12,6).

118. (c)

Polar Coordinates: Polar coordinates are used
when you need to draw the next points at
aspecific angle. Polar coordinates system in
AutoCAD specifies distance length at which
angle.

119. (c)

120. (b)
In AutoCAD, to specify the drawing units in a
new or existing drawing, the drafter should set
the units to decimal. Decimal unit set is the
default unit system in AutoCAD.


