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41. (d)

42. (b)
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K is depend on end condition.
For a cantilever column, k = 2
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47. (d)
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48. (c)

Stress  Strain
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Where

E = Young's modulus of elasticity
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49. (c)
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50. (c)

Pigments are used to hide the surface
imperfections and to impart the desired
colour. They protect the paint film by
reflecting the destructive ultraviolet light
which acts as a catalytic agent for the
destructive oxidation of the film.

Drier are used in paints for specific purpose
e.g. as catalyst for the oxidation,
polymerisation and condensation of the
vehicle in paint. The quantity of drier is limited
to 8%, excess of it affects the elasticity of paints
leading to flaking failure.

Adulterants bring down the overall cost,
reduce the weight and increase the durability.
Adulterants also help to reduce cracking of
dry paint and sometimes help to keep the
pigment in suspension.Example Barium
sulphate, calcium carbonate, magnesium
carbonate etc.

Solvents are the oils used to thin the paints,
increase the spread and are also known as
thinners.Example-Spirit, naphtha and
turpentine oil.

51. (c)

Expansion Joints: An expansion joint in
concrete is gap which allows the concrete to
expand or contract as or when the
temperature changes. It forms a break
between two successive concrete slabs to
allow movement without causing thermal
stress and subsequent cracking.

52. (c)

Followings are the advantages of Plywood:

1. An alternation of the grains is done inside
plywood which is called cross graining. It
bears importance for some reason which
increases the facility of plywood. Such as

Cross graining in plywood helps to avoid the
possibility to split while the edges are nailed.

It increases the strength of the material.

It helps to bind the grains more tightly.

Unnecessary expansion and wood shrinkage
are avoidable for cross graining.

Gives enriched spatial stability.

Board consistency remains firm to all direction
due to this

2. Plywood has a reduced possibility to bend
because odd numbers of plies are attached
maintaining balance inside plywood.

3. The stiffness of plywood has made it hard
to bend and inflexible.

4. Plywood helps to contribute to the
economy.

5. While solid wood is heavy, furniture made
from plywood are comparatively lighter to
transfer.

6. Plywood has an ecological importance
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53. (a)

Casagrande’s apparatus : An apparatus to
determine the liquid limit of a soil. It consists
of a brass dish, handle, and cam mounted on
a hard rubber base. The dish falls through a
distance of 1 cm per rotation.

54. (c)

2H/3

 H/3

H

P

55. (a)

The coefficient of curvature (Cc) is given by
the equation C

c
 = (D30)2/D10×D60.

56. (b)

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

57. (c)

Drainage is permitted during both
consolidation and shearing stage.

58. (b)

Total Stress h,  

h = 500cm

3 31gm /cm 0.001kg /cm  

20.001 500 0.5 kg /cm   

Pore pressure = wh

2
w 0.001kg /cm 

h = 500cm

pore 0.001 500 0.5kg /cm   

Effective stress = pore 0 

59. (c)

Yield from well, Q = 

 2 1

10

w

k H H D

R
2.303log

r

 

 
 
 

Q K 

 More permeable soil, more yield from well.

60. (b)

When the seepage pressure becomes equal to
the pressure due to submerged weight of a
soil,the effective pressure is reduced to zero
and the soil particles have a tendency to move
up in the direction of flow.

61. (d)

Vibratory Roller: Vibratory type rollers have
two smooth wheels/drums plus the vibrators.
One is fixed at the front and the other one is
on the rear side of the vibratory roller.
Vibration is to reduce the air voids and to
cause densification of granular soils. During
the vibration of the soil layer,rearrangement
of particles occurs due to the deformation of
the granular soil because of the oscillation of
the roller in a cycle.

Vibratory roller is most suitable for proof
rolling subgrades and for finishing operation
of fills coarsegrained soils.

62. (a)

Generally Rapid Hardening cement contains the
following ingredient proportions.

60% Tricalcium silicate (C
3
S),

15% Dicalcium silicate (C
2
S)

10% Tricalcium aluminate (C
3
A) and

8% Tetracalcium aluminoferrite of the total
weight of cement.

OPC contains 50% C
3
S of its total weight. So it

is observed that rapid hardening Cement
composition contains a higher percentage of C

3
S

than OPC.

63. (b)

Le Chatelier’s Apparatus test is used to
determine the presence of unburnt lime (CaO).
The Cracks developed in the structure are
mostly due to the unburnt lime because it
increases the volume of the cement.
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64. (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

65. (d)

Checks: Check is the formation of a crack in
the wood, which will separate the wood fibers.
They form due to over seasoning of timber.

Knots in Timber: The central part or stem of
a tree is majorly used in the conversion of
timber. Branches fromthe stem are removed,
and the whole rounded stem is taken. But the
base of branches forms a mark on thestem,
which results in dark-colored stains on the
surface after conversion. This dark-colored
stains are due to thecontinuity of wood fibers.
These dark-colored rings are known as knots.

Shakes in Timber: Shakes are nothing but
cracks which separate the wood fibers partly
or completely.

Rind Galls: Rind galls are curved swellings
of trees which are formed at a point where a
branch of the tress isimproperly removed or
fell down.

66. (c)

Silica - Silicious rock

Clay - Argillaceous rock

Calcium - Calcareous rock.

67. (a)

There are four different operations are
involved in the process of manufacturing of
bricks:

1. Preparation of clay

2. Molding

3. Drying

4. Burning

Preparation of clay: Preparation of clay for
bricks manufacturing is done in six steps:

Unsoiling of clay : clay in top layer of soil
about 200mm depth is thrown away. This is
called un soiling

Digging: After the removal of top layer, the
clay is dug out from the ground and spread
on the plain ground

Cleaning In this stage, the clay is cleaned of
stones, vegetable matter etc. if large quantity
of particulate matter is present, then the clay
is washed and screened. The lumps of clay
are converted into powder with earth crushing
rollers

Weathering: The cleaned clay is exposed to
atmosphere for softening.

Blending If we want to add any ingredient
to the clay, it is to be added in this stage by
making the clay loose and spread the
ingredient over it. Then take small portion of
clay into the hands and tuning it up and down
in vertical direction. This process is called
blending of clay.

Tempering: In this stage, water is added to
clay and pressed or mixed. The pressing will
be done by cattle or with feet of men for small
scale projects, Pug mill is used as grinder for
large scale projects. So, the clay obtains the
plastic nature and now it is suitable for
moulding

68. (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

69. (b)

Sedimentary 
Rocks

Mechanical

Eg     Sand stone,
Silts tone, shale

Eg     Diorite,
Gabbro, Granite

Eg     Gneiss,
Schist, Slate

Eg     Andesite,
Basalt, Tuff 

Eg     Marble,
Quartzite 

Chemical

Organic

Igneous   
Rocks

Metamorphic   
Rocks

Foliated   
Rocks

Non- Foliated  
Rocks

Intrusive
Rocks

Extrusive 

Rocks

Eg     Rock Salt,
are, Dolomite, 
Limestones

Eg     Coal, Some
Dolomite, Some 
Limestones

Rocks
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70. (b)
Gypsum is composed of calcium sulphate
(CaSO

4
 ) and water (H

2
O). Its chemical name

is calcium sulphate dihydrate (CaSO
4
. 2H

2
O).

71. (a)

The time required for any degree of
consolidation can be obtained from Taylor’s
formula

T = C × t /d2

Where, C
v
 = Coefficient of consolidation is

constant for the same type of soils,

T
v
 = Time factor will also remain constant for

the same degree of consolidation.

d = Drainage path

t = time

72. (d)

Side face reinforcement in the web of the beam
provided when the depth of the web in a beam
exceeds750 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.

73. (a)

For deformed bars conforming to IS 1786, these
values shall be increased by 60 percent. For bars
in compression, the values of bond stress in
tension shall be increased by 25 percent.

74. (d)

This is in accordance to clause 26.5.2.1 of code
IS 456 : 2000.

Minimum reinforcement for RCC slab

For Mild steel bar = 0.15% &

For HYSD bar = 0.12%

75. (b)
Reduction coeffcient

eff1
1.25

48d
 

4.8 1000
1.25 0.85

48 250


  



76. (b)
Bent up bars acts as Shear Resisting portion
of a beam . They act as Inclined shear stirrups
and resist some shear which acts in form of
diagonal tension.

77. (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 excced 190
mm.
5.3.3 The rise and going shall be the same for
all steps in any one flight.
(a) The value '2R + G' shall be between 530 and
630 mm. and

(b) The value 'R × G' shall be between 40 × 102

mm3 and 50 × 103 mm3

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

78. (c)

Torsion reinforcement shall be provided at
any corner where the slab is simply supported
on both edges meeting at that corner and is
prevented from lifting unless the consequences
of cracking are negligible. It shall consist of
top and bottom reinforcement, each with layer
of bars placed parallel to the sides of the slab
and extending from the edges a minimum
distance of one fifth of the shorter span. The
area of reinforcement per unit width in each
of these four layers shall be three quarters of
the area required for the maximum midspan
moment per unit widthin the slab.

79. (c)

The allowable tensile stress in high yield
strength deformed steel stirrups used in
reinforced cement concrete is = 230 N/mm2

In compression 190 N/mm2 and for mild steel
140 N/mm2
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80. (d)
Footing is designed as per shear criteria.
There are two types of shear:
1. One way shear
2. Two way shear
In one way shear the critical section for shear
is: At a distance d from the face of the wall or
column In two way shear at a distance d/2
from the face of the wall or column if the
footing slab is on piles.

81. (c)

If v c    then provided shear reinforcement

for (T
V
 - T

C
 )  which should not less than

minimum shear reinforcement.

82. (c)

83. (b)
The process of locating intermediate points on
survey line is known as ranging.
Types:
(i) Direct ranging : If first and last points are
inter visible ( minimun number of ranging rods
= 3)
(ii)Indirect or reciprocal levelling : If there is
obstruction between first and last point so that
they are not intervisible. ( minimun number
of ranging rods = 4)

84. (b)
Anallatic lens is an additional lens used in the
instrument. It is a special lens which is
placedbetween the object glass and the
eyepiece of the telescope in order to eliminate
the additiveconstant (f+d).
The function of anallactic lens is to make the
additive constant zero and make staff
interceptproportional to its distance from the
tachometer.

85. (a)
Tangent Length,

T = length T
1
 V= length T

2
 V

= 1OT tan R tan
2 2

 


86. (b)
Principle of surveying:
1) Whole to part: In working from whole to
part, the error will localize and prevent
theaccumulation 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.

87. (a)
A level line is a line lying on a level surface.

88. (b)
Stiffness is defined as the load per unit
deformation. So, flexural stiffness is defined
as moment per unit rotation.

89. (a)

0
p

(P P )L
C

AE




Where,
P = pull in Newtons
L = length of measured line in 'm'
P

0
 = standard pull in Newtons

E = Young's Modulus in N/mm2
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90. (b)

91. (d)

B

CA
b

h

ac

Area = bh/2 = ab.sin C/2 = bc. sin A/2

92. (c)

Correction due to curvature Cc = -0.0785 d2

Corrections due to refraction Cr = +0.0112d2

Composite correction C = –0.0785 d2 + 0.0112
d2

C = –0.0673d2 where d is in km, C in in m

93. (b)

Drip irrigation or trickle irrigation is a type of
micro-irrigation system that has the potential
to save water and nutrients by allowing water
to drip slowly to the roots of plants, either
from above the soil surface or buried below
the surface.

94. (a)

Mulching is a long-established horticultural
practice that involves spreading a layer of
material on the ground around plants to
protect their roots from heat, cold, or drought
or to keep the fruit clean.

Sometimes in the initial stages, before the crop
is sown, the land is very dry. In such cases,
the soilis wetted with water, so as to help in
sowing the crops, such irrigation is known as
paleoirrigation. The 1st watering which is
given to the crop when the crop is few
centimeters high is called kor watering.

The process of loosening and turning the soil
is called ploughing (tilling). Before sowing the
seeds, it is necessary to loosen and turn the
soil in the fields as to break it to the size of the
grains which is done with the help of three
main implements or tools to plough are hoe
and cultivator.

95. (b)

By lacey formula -

Velocity (v) = 

1/62Qf

140

 
 
 

here f = silt factor = 1.76 d

f = 1.76 0.3 0.964

= 0.76 m/sec.

96. (b)

Silt factor mmf 1.76 d 

d is the size of particles.

97. (b)

The side on which water is collected is called
upstream side and the other side of the barrier
is called downstream side. The pool of water
which is formed upstream is called a
Reservoir.
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98. (c)

Sarda type fall is constructed on Sarda canal
in Uttar Pradesh. It is the combination of
small-sized falls resulting in gradual energy
dissipation of the water without hydraulic
jump formation.

It is a fall with raised crest and with vertical
impact. The soils in Sarda command
comprised sandystratum overlain by sandy-
clay on which depth of cutting was to be kept
minimum.
Design Characteristics of Sarda Fall are:

1. Discharge intensity varied from 1.6 to 3.5
cumec/s.

2. Drop varied from 0.6 to 2.5 m.

3. When the discharge of a canal is less than
14 cumec/s, the section of the body wall is
keptrectangular.

4. When the discharge of a canal is more than
14 cumec/s, the section of the body wall is
kept trapezoidal with upstream batter 1: 3
and downstream batter 1: 8.

5. The depth of cut-off may range from 1 to
1.5 m.

99. (c)

100. (b)

101. (c)

As per rational formula, the peak value of
discharge is expressed as

Q
p
 = KAi

= 0.5 × 80 × 104 ×
23.6 10

3600



= 4 m2/s

102. (a)

103. (c)

For making any estimate workable, additional
expenses are to be added.

The followings are the additional expenses
that are to be considered during estimates:

1. Extra Expenses (contingencies) – 3 to 5%

2. Contract work establishments – 1.5 to 2%

3. Tools and Machinery – 1 to 1.5%

4. Tools and Machinery – 1 to 1.5%

5. Contractor’s profit – 10%

6. Departmental Profit – 10 to 15%

104. (c)

% Rain deficiency = 100 - % index of wetness
= 100 - 70 = 30%

105. (c)

106. (b)

Material statement: The total quantities of all
the items of materials required for the
completion of the construction is shown in
Material statement.

Bar bending schedule: Bar Bending Schedule,
commonly referred to as “BBS” is a
comprehensive list that describes the location,
mark, type, size, length and number, and
bending details of each bar or fabric in a
Reinforcement Drawing of a Structure.

Work charged establishment: The work
changed establishment will include the
temporary establishment as are employed for
the execution or the immediate technical
supervision or departmental stores in
connection with the specific work.

Sundries: Sundries is the column used to add
prices for miscellaneous items which are not
listed in the bow. For example, binding wire
used to tie rebar, cover blocks etc.
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107. (c)

Generally to calculate the Cement, fine
aggregate and coarse aggregate the following
method will be followed,

Wet Qty. of concrete = 14.00 Cum

To get the dry volume of concrete, generally
wet volume of concrete will be multiplied by
150%.

Therefore 14.00 Cum * 150% = 21 Cum.

Cement Qty. = Dry volume of concrete / ( Sum
of the ratio values).

= 21 /( 1+2+4).

= 3 Cum of Cement

i.e. 3/0.0347 = 87 No. of bags.

108. (d)

The revised estimate is a detailed estimate for
revised quantities and the rate of items of work
soriginally provided in the estimate without
material deviation of a structural nature from
the design originally approved for a project.

It is required to be prepared for the following
reasons:

i) 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.

ii) When the expenditure of works exceeds or
is likely to exceed by more than 10% of the
administrative approval (for work more than
¹ 5 lakhs/-)

iii) When there are material deviations from
the original proposal but not due to the
material deviation of structural nature.

iv) When it is found that the sanctioned
estimate is more than the actual requirement.

109. (d)

110. (d)

Patch work is include in road construction.

111. (c)

112. (b)

IS : 1200 (Part III) - 1976

15.2 Fair cutting not exceeding 10 cm in width
or girth, such as in splays and chamfers, shall
be measured in running metters, stating width/
girth.

15.3 Circular fair cutting shall be measured
separately in square metres.

16. Brick Edgings

16.1 Brick edgings, as to roads and the like, shall
be described and measured in running metres.

113. (d)

In this formula, the mean depth is to be
calculated. First by averaging the depths of
two consecutive sections. From the mean-
depth the area of mid-section is to be worked
out and  volume of earthwork to be computed
by multiplying the area of mid-section by the
distancebetween the two original sections.

Volume of earthwork = A
m

 x D

where, A =area of mid-section

D = distance between two consecutive sections

To calculated A
m

 , calculate first d
m

2
m m mA Bd Sd 

2
m mV (Bd Sd ) * D 



ZONE TECH RSSB JE - 2022 : Test Series 12

 Call Us : 0141-2597591, +91-9828747676          ZONE TECH          F-26/A Kisan Marg,Tonk Phatak, Jaipur

114. (b)

115. (c)

116. (c)

Generally in AutoCAD, all objects are drawn
on the XY plane.

A designer can change the current viewpoint
to a plan view of the current UCS, a
previously saved UCS, or the WCS. A plan
view is a view aimed toward the origin (0, 0,
0) from a point on the positive Z axis. This
results in a view of the XY plane.

One can restore the view and coordinate
system that is the default for most drawings
by settingthe UCS orientation to World and
then setting the 3D view to Plan View.

117. (b)

118. (b)

For adding tolerance in AutoCAD dimensions,
you can create a new dimension style with
tolerance values and settings. This dimension
style containing tolerance values can be
applied wherever tolerances are required.

To make a dimension style with tolerances,
type “D” or “DIMSTYLE” on the command
line and press Enter. The Dimension Style
Manger window will pop up. Click on the
New button from this window, give your new
dimension style a name and click on the
Continue button. For example, I will name this
dimension style “Tolerance Dim.”

119. (c)

120. (a)


