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DETAILED EXPLANATIONS

2.

(b)
P =50%, w, = 40%, w, = 20%

GI =
GI =

IP
GI
where, a
b
c
d
(d)
Suitability number
(@
Ya
1.8
nﬂ
nﬂ
(c)

(Vsoil )

1+e Jgn
32000
1+0.6

(Vsoil )pit =

( Vsoil) pit

w, - w, =40 - 20 = 20%

0.2a + 0.005ac + 0.01bd
P-35=50-35=15% < 40%
P-15=50-15=35% < 40%

w, - 40 =40 - 40 = 0 < 20%

I, =10 = (w, - w,)- 10 = 10% < 20%

0.2 (15) + 0.005 (15 x 0) + 0.01 (35 x 10)
3+35=65

T
D5y D3y Dy
3,3, 1
22 12 052

1.7 /%+3+4 =473

GYq
1_
1+wG( )

2.7x1
1+(0.15x% 2.7)( =)
0.0633
6.33%

1.7

\%

soil

1+e

(Vsoil )
1+e pit
(Vsoil )pit
1+1

32000 x 2
1.6

= 40000 m®
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The consistency of soil will change from plastic to liquid state leading to it's volumetric increment.

6. (a)
7. (a)
Case-1:
Yz A
;# E +_ _____
E <¥
D~
hl
First stage,
Ysat(7 - 4) =
2 x3 =
o h, =
Second case:
Ysat (7 - 6)
h, =
22x1 =
Depth of lowering of GWT = 6.6 - 2.2 =
8. ()
h. =
(he) 4
(U
)y
(U
| (),
1.e. (hc )B =
9. (3
ky =
ky =
ky

7m
1|
Lowering
down
6m
[l

hy

’Yw(hl)
10 x I,
6.6 m

= Yw(h2)

22m
10 x h2 (- h2 =22m)
44 m

ED].O

e (D1o)g

T ey (D1o) 4

:N v (D10 )B

1
383 _(Dlo )B

W(N

k121 + k222 + k3Z3
Z1 + 2y + 23
kz+k(2z) +k(3z) _p
z+2z+3z

_ Z1t2Zy + 23
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z+2z+3z 6z

- z,22,.32 i 1(6z) -
k k k k
k
H
10. (o)
Ya
[(Yd)max]MPT
[ (Yd)max]SPT
(OMC)MPT (OMC)SPT w
1. (d)
AH e
HO = 1+ 60
05 _
= 5 ~ 1+08
Ae = 1.8 x0.1=0.18
e = 0.8-0.18=0.62
12. (d)

* Primary consolidation occurs more quickly in coarse grained soil.
* Coefficient of consolidation normally increases with decreasing liquid limit of clay.

13. (b)

For a cohesionless soil:

¢ 03’ tan? (45 + %)

c, =
(100 - 20) = (40—20)tan2(45+%')
- tan? o
4 = tan (45+ 2)
tan(6,) = 2
(6) = tan’'(2)
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14. (c)
* A sand with it’s void ratio more than it’s critical void ratio decreases in volume when sheared.
* Liquefaction is phenomenon of development of positive pore pressure in loose saturated sand
or silt.

16. (a)

Se _ (B Bp+03Y
By  By+03

wn
.
Il

25 025+ 0.3]2
X

20 x[
025 25+03

92
=
|

2
= 20x [ﬁ X @:I
025 28

77.157 mm ~ 77 mm

17. (b)

15+ %(NR -15)

Z
I

15+ %(45 -15)=30

18. (b)

B
0. (1 - 0.33) CN,

(1 + 0.38) x70%5.7

478.8 kN/m? ~ 480 kN/m?
22. (a)
Dry rot timber is caused by lack of ventilation.

24. (d)
Manganese steel is used in manufacturing of rails.

25. (o)
0.657C
0.319C + w
~ 0.657 x 1000
~0.319x 1000 + (0.5 x 1000)
0.657 x 1000
0.319 x 1000 + (0.5 % 1000)
0.657 x 1000

= 0319x1000+ 500 _ 0802

Gel space ratio =

ocopyright: [MADE ERSY www.madeeasy.in



20 | UPPSC-AE : 2021 MADE EASY

26. (b)
Volume of cement = ———=—— volume of concrete.
1+2+4
Volume of concrete = 7 (Volume of cement)
Volume of concrete = 7(35 x 1079)
_ 3( 3)= 3
Volume of wet concrete = 3 7x35%x1077)=0.163m

27. (d)

Cyclopean concrete has size of aggregate is more than 150 mm so can’t produce high slump.

30. (d)
Chemically combined water, contribute in building the strength of cement.

31. (¢)
In low heat cement C;A and C,S used to reduce heat of hydration and C,S is responsible for
strength of cement.

32. (o)
Quick setting cement has an initial setting time of about 15 minute.
36. (a)
x = P-4 +4
dx 2
= —=3t"-8¢
ST
av
= —=6t-8
“T ar
at t = 2sec
a = 4m/s?
37. (b)

60 m
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From top of tower to attain time for maximum height OA is
Usino 20 xsin30
b= = =T1sec
1 g 10
From top of tower to attain maximum height i.e. AB,
U%sin?o_ (20)* xsin? 30
b= """ 2x10
_ 400x1/4 —5m
20
Now A to C, total height = 65 m.
Now time for fall down from A to C,
1 -
= Ut+_—gt
S 58
2 - 65x2
10
t = J13sec
Total time taken is 1 +./13 sec
38. (b)
W =10N
mg = 10
m = 1kg
1 - 1 2
= —mV ==x1x(4)" =8
kE = SmV= =5 I
39. (a)
Given: H=25m,h =05m
hy = é*h
0.5
Y 2
25 ¢
_ 1
c7\s
41. (b) lcy
6, = 90 MPa
6, = - 60 MPa
o, —O o
1= ——7sin20 SRA
2 c

90 — (-60) Sin60

T = 75><§= 64.95 MPa
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42. (c)

=

43. (a)

44. (o)

45. (d)

46. (c)

tan(26,) tan(26,)
26, - 26,
6,-6,

=~ T mm

< |a

Op

84
Op

= -1

90°
45°

3k(1 - 2u)
127 x 103
0.35

E
3(1-2u)

127 x 10°
3(1-2x%0.35)
141.1 GPa ~ 141 GPa

=141.1x10° MPa

— =0.25mm

m = @mmz 250 mm

[€)] S XM

220x10°
X -

0.25 =220 MPa

wl
8EI

wl*
30(2EI)
60 _
8

7.5

For triangular section shear stress at any depth.

T =

For t to be maximum.

%(hy —hyz)

h-2y=0

h
2
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47. (b)
[ TTny
For flanges — Linear
For web — Parabolic
48. (o)
16T
Element on the surface, T = —3
nd
T T o1
T T
G,+0 6, -o,
o, = — y+(x y)-mz
2 2
o, =0,= 0
16T
01 =1T= TCd3
49. (a)
d=15m,t=15mm
6, = 65MPa
Ny = 0.8
Pd
Ge = Ztne
P 65x2x15%0.8
T 15x10°
P = 1.04 MPa
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50. (a)
18 mm
X —/
__ 118 mm
200 mm ! 400 mm
' X |
v : |
| X
X! ' —
418 mm '
La = Lb
3 3
18 x 200 oy = 18 x 400 « (400 - )
12 12
x = 8 x400
x = @ =355.55 ~ 356 mm
From x-x section = 356 + 9 = 365 mm
52. (d)

Compatibility condition
@Al = (ApT

w(l/2)* . w(1/2)? LA
8EI 6EI 2 3EI
wt  wP 1 PP
- = = —
128EI 48El 2 3EI

wl? N wl* _ R_l3

128EI  96EI 3EI
wl* [1 1] RP
32EI 3EI

—+
4 3
7wl RI®

(12x32) EI

7wl

R= 18

53. (a)

n2El
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ho_ B
B2
b P
P (21)?
A1
P, 4
54. (c)
l4 kN
2 kN
A % 2m B
T 2m A 2 kNm T
4 kKNm
IM; =0
R,x4+4-2-4%x2 =0
R,x4 =6
R, = 1.5 kN
SF-. = R, =15kN
55. ()
—Gxx xy 0
Plain strain condition stress tensor = Tyx Oyy
| O 0
_ Yo -
€ — 0
o2
Y
Strain tensor = ;x gy O
| 0 0 0]
56. (a)
IS 800 : 2007 Table 6.
57. (b)
IS 800 : 2007 Table 7.
58. ()
For high shear, V> 06V,
0.6V, = 0.6 x180
= 108 kN
For the present case, V = 1.5 x100 =150 kN
Here already V> 06V,

i.e. it is the case of high shear therefore no additional shear is required.

ocopyright: MMIADE ERSY

www.madeeasy.in



26 | UPPSC-AE : 2021 MADE EASY

59. (b)
250 250 1
Yield stress ratio, e = fy = \2s0
60. (c)
IS 800 : 2007, Clause 8.7.1.1 (e)
61. (d)
do =16 +2 =18 mm
b = min[ -, P —025,fu 1
b 3dy " 3d, fu
. ( 20 50 400 )
= min , -0.25,—,1
3x18 3x18 410
= min(0.37, 0.676, 0.975, 1)
k, = 0.37
62. (a)
fo = Nf2+34%
f, = 50 MPa
g = 40 MPa
f. = \(50)% + 3 x 402
f, = 85.44 MPa ~ 85 MPa
63. (o)

IS 800 : 2007 Clause 11.2.1 (c).

65. (a)
IS 800 : 2007 clause 1.3.97

66. (d)
Limit state of serviceability.
1. Deflection limit.
2. Vibration limit.
3. Durability.
4. Fire resistance.

67. (d)
IS 800 : 2007 Table 11.

ocopyright: IMADE EARASY www.madeeasy.in



MADE EASY Civil Engineering | Test5 27

68. (d)
C
h
Y
4 B
~— A
ab ly
I iy
x=0.2111 ILD for BM
69. (¢
2 2
o= Y0 _2x407 N
16h 16x10
= —\Ux—x )
Y 12
Ay = %(l —2x)
dx !
(d_y) _ 4h_4x10__
dx)eo 1 40
tan®0 = 1
= 6 = tan"'(1) = 45°
70. (c)
- Total cost curve
3
)
Time
72. (b)

Loading is symmetrical but frame is unsymmetrical.
Sway will exist in the direction of weak column.
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74. (c)
Joint | Members| Stiffness | Total stiffness | D.F.
BC 4E(21)/4 2/3
B 3EI
BA 4EI/4 1/3
A B C
AB BA BC CB
D.F. - 1/3 | 2/3 -
Fixed EM 0 0 0 0
Bal. - / +10 +20 \
coO +5 +10
+5 +10 +20 +10
76. (a)
Kl =3j-r+7r-m
KI. =3x7-5+4-7
KI. =13
77. (b)
(15, 15) (18,19)
E
a0,11) ° (15,15
For activity 7-8, EST = T, =23 days
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78. (b)
, 5t
4t—p2 y E g
3m ' 3m
A :
- X B
HA A ?-m C 2m lr
v, v,
V,+Vp, = 5t
= D
M, D 0 A E,,
S5tx2+4tx3 = Vyx4
10+12 v
4 SR Fpc
3m
Vv, = -05t
and H, = -4t 4t A F
IMp) =0 ac
= F,ox3 = 4x3 0.5t
F,- = 4t (tension)
79. (a)
W .,
4
w
If W is at crown, 6 = 90°, H = o
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80. (d)
; 3
MBA MCB
L/2,
IL 1/2
MAB
A
6EId
Mg, = 12
3E(1/2)8
Meo = (/27
3EI6 . 6EId
T
Mpa _ )
Mcp
86. (b)
Year | Order no. | Distribution factor
1 5 5/15
2 1 4/15
3 3 3/15
4 2 2/15
5 1 1/15
2=15
Depreciation, D, = (C,-C,) x D.F
D, = (1,60,000 —10,000) x % =50,000
D, = 40,000
D, = 30,000
B, = C, - D, =1,60,000 - 50,000 = Rs. 1,10,000
B, = B, - D, =1,10,000 - 40,000 = Rs. 70,000
D, = B, - D, = 70,000 - 30,000 = Rs. 40,000
Book value after 3" year = Rs. 40,000
87. (o)
Given: LL =40 kN/m, DL =20 kN/m, EL = 80 kN/m

As per limit state of collapse.
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) 1.2(LL+DL+EL)
Design load = max

1.5(LL+DL)

1.2(40+20+80)
ax.
1.5(40 +20)
168kN/m
~ | 90kN/m
As per limit state of serviceability.

DL+0.8(LL+EL)
Design load = max. (DL +LL)

{116 kN/m
= max.

=168kN/m

=116kN
60 kN/m /m
88. (a)
For uncracked section.
Cracking moment

fax 2

0.7 x \/25 x 400 x D?
6

Applied moment
70 x 106

[\

70 x 10°

[\

D

[\

547.72 ~ 548 mm

89. (o)
In deep beams warping of cross-sections occurs because of shear deformation, hence plane section
do not remain plain after bending.
Fracture of reinforcing steel happens due to extremely low amount of reinforcement.

90. (a)

M, = 525 kNm

M, i = 0.138 f, bd?=0.138 x 25 x 300 x 600? = 372.6 kNm
A o MM (525-3726)x 10°
< (fu—045f,)(d-d’)  (360-0.45x25)
= 794.525 mm? ~ 795 mm?
91. (b)
e Ift >t ., then section is redesigned.

e Ift <0.57, then no shear reinforcement is required.

* T ... depends grade of concrete only.
92. (d)
M, = 100 kNm
V = 130 kN, ¢ = 20 mm

L, = anchorage length
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93.

94.

97.

98.

As per IS 456 : 2000 anchorage value a bend is taken as 4 times that dia. of bar for each 45° bend.
Subjected to a maximum of 16 times the bar diameter. So, for 90° bend.
L, = 8¢ =160 mm

Ml
Ld < 137+L0

6
L < 1.3><100><;0 +160
130x10

1000 + 160
1160 mm

(a)

For maximum sagging BM.
M/—\/WY\
T B

Maximum sagging moment at span A.

(d)

—
Il

0.85 x 7000 = 5950 mm

C = 125- et
r 160)( T’min
/ 9
rmin = Imin = 1.2x10 =100 mm
\ A 120000
C = 1.25 —ﬂ= 0.88
r 160x 100

(b)

Magnet balton, Freyssinet and Glifford-Udall system are used for post tensioning.
()

e, = 300 mm, e,=150 mm
Equation of parabola, with origin of support,

4h

2
y = L—Z(Lx—x )
d 4h
d_z = L_z(L_zx) (h = e, - e, =150 mm)
dy _4h
Atx =0, Slope at support = dx » T

(d—y) w20 = AX0150 4 04 radian
dx 15
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Net change in slope between support

2o
2 x0.04
0.08 radian

99. (o)
The rise of a step should not be more than about 200 mm and going not less than 240 mm.

101. (o)
R TRl & IR § S MATGR 8 AT 2, S9 Hqd WR heEd ¢ |
TRV - T, F, 3, 3, s |

104. (b)
| SUAT BT 37 BT B — IS dqWE /T g |

SSIENYT : Hhod, FIH, A=Y, IS, FAR, Hold, FINT, I, IR, TS |

105. (c)

IRAT T # A USRI BT TANT §
110. (d)

3Tl — I, 37g%d, o, e, foRifed, faq, faeram |
112. (d)

SIfed @ T8, B4, X, G, g8, NG |
113. (a)

Y€ I : AP SARGNIT T3 R B |

115. (b)
q1 AT A1 A IS Gl DI fRIVARIT & A I g HEd © | 39 BRI P S dlel ARG B

JATTHE fARIT Pl 2 | $ADI A AT B o— HIaRRT, STRTEARRAT TAT ITHET |

116. (c)
gY, o, fawr anfe 9mal Bl Udbe &R drel 3y &I [AIedled I d8d ¢ |
- gl are—arg! sreErl ofe! Sitl gy |
117. (a)
3P A AR BT TR Sl 3 & [ Ud—gay W ST el B[, Y€ AR B ¢ |

118. (b)
Y€ Y= Iffel, yael, SHEd |
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119. (a)
Ffe fRM /89 ug A
o faR™ !
ag form
SICRCNEPANEREE

124. (d)
YO AN DI Y2H Y& 0T AT URT Ue YT BIdl ® |
SSTERYT © QUWMAd, JNIGTE, JAISER, g8, SN |

125. (d)
TS IeE SIfarad HsiT BT Uh SaTexo & |
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