CLASS TEST

S.No. : 01 SK1_CE_C 270519

Reinforced Cement Concrete

India’s Best Institute for IES, GATE & PSUs

Delhi | Noida | Bhopal | Hyderabad | Jaipur | Lucknow | Indore | Pune | Bhubaneswar | Kolkata | Patna

Web: www.madeeasy.in | E-mail: info@madeeasy.in | Ph: 011-45124612

CLASS TES
2019-2020

CIVIL ENGINEERING

Reinforced Cement Concrete
Date of Test : 27/05/2019

Answer Key
1. (a) 7. (a) 13. (b) 19. (a) 25. (c)
2. (c) 8. (d) 14. (d) 20. (c) 26. (b)
3. (c) 9. (c) 15. (a) 21. (a) 27. (c)
4. (c) 10. (d) 16. (d) 22. (a) 28. (a)
5 (c) 1. (b) 17. (a) 23. (d) 29. (b)

6. (b) 12. (a) 18. (b) 24. (c) 30. (d)
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DETAILED EXPLANATIONS

(c)
frequency
1650 1650 H
5% £ 95% ; 5%
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(b)
e - LD
mn T 500 30 tMax
20 mm
e. = @+@=18.67 mm
min 500 30 max
20 mm
€.n = 20mm
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11. (b)

V, atxx = 5’;12—5><3=15 kN
M, = 30><3—5X2X3 = 67.5 kNm
d, = 200+—4OO(_;200X3=300 mm
o M, .o 675 200 .
V, design = U—Ftanﬁ =15-53 %5000 "0
Videsign 7.5 1 0° 5
= = = 1 N
%= B4, - 250%300 > VMM
12. (a)
1.5(DL+ LL)
Design moment = max1{1.5(DL+ EQL)
1.2(DL+ LL+ EQL)
1.5(50 + 40) = 135 kNm
= max<1.5(50+10) = 90 kNm =135 kNm
1.2(50+ 40+ 10) = 120 kNm
14. (d)
3
Initial stress in steel wires = 200x107 =1000 N/mmn?
200
300

= ——-100=50mm
°= 7

stress in concrete at the level of prestress wire
P, Pe, _ 200x10° 200x10°x50°

= = +
AT 150% 300 300°
150x ———
12
F. = 5.926 N/mm?
E, 35
Loss of stress = m. F =6 x 5.926 = 35.56 N/mm?
35.56
% = x100 = 3.556%
% 0SS 1000
15. (a)
d 0.40
Ly = Lc|ear+5 =44+——=42m
) ) Loy 4200
: = ——=16.8mm
final deflection as per IS : 456 550 550
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16. (d)

h__3n
end = 77377
3 Ph
Soupwardforce = Psin6 = e
So balance load w,
sPho_
=
wi
- "= 3P
17. (a)
Permissible bearing stress in footing as per LSM is 0.45 f .
18. (b)

Case:1 x,<D; 0.36 f, Bx,

0.36 x 25 x x,, x 1000

Xy

Case:2

Xy

Vi
0.36 1, x, bw + 0.45 £ (B,~ b,) y,

0.87 f, A,

O.87><415><8><%><202
100.824 mm > Df
D, > 3/7 x,

0.15x,+0.65 D, = 0.15x,, + 65
0.87 f, A,

0.36 x 25 x x, x 250 + 0.45 x 25(1000 — 250)[65 + 0.15 x| = 0.87><415><8><%>< 20

2250 x,+ 1265.625 x , + 548437.5

3
77
So, x,
20. (c)
As per IS 456 : 2000
spacing
Diameter
So provide, S
21. (a)
Tup(LSI\/I):
where, Kg
Tip
T

90787.622
102.11m,,> D,

43.76 mm < Dy
102.11 mm

Least lateral dimension
160;75iq(mMiN)

300 mm

400

16x16 =256

300 mm

250 mm.

min

min

kg0.25\[f,,

(O.5+l—jj>1 = O.5+E=O.9>1
a 5

0.9%0.25x+/25
1.125 N/mm?
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22. (a)
m=8,j=6,r=4
D. = m-(2j-nN=8-(6x2-4)=0
So truss is stable and determinate.

23. (d)
Longterm, E = M
1+6
O(for 28 days loading) = 1.6
£ = SO o615 4 Nimi?
1+1.6
25. (c)
For simply supported beam, Ly = Lotear + C/}min.
Lclear +w
L 450
6000 = °° N }min-
clear +200
= Lyear = 5800mm
w = 4 kN/m
= w, = 1.5w=15x4=6kN/m
voo Wekoear (8X58 47 4y
u 2 2
V, 17.4x10°
= === =0.164 N/mn?
"= Bd~ 250450 /
26. (b)
M30/Fe415
Case-l

Consider neutral axis within flange
0.36 F, x B = 0.87fy Ast

ck “u

0.36 x 30 x x, x 400 = O.87><415><4><£><202
x, = 1056.025 mm < 120 mm

u
So, our assumption was correct.

M, = 0.36 f,x,B(d-0.42x)

M, = 0.36 x 30 x (05.025 x 400 x (500 - 0.42 x 105.25)

M, = 229.526 kNm

27. (c)

Effective depth, d = 400 -35 = 365 mm

1OOAst ~ 100)(5)(%)(252

Percentage tension steel, p, bd 00% 365
X

fre X, 20
249, | = 41,612 2Um _ 41 61x = (0.48) = 0.96%
2.24% > pﬂlm( P d ><415( ) }

Doubly reinforced section is required.
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Design shear strength of concrete,

1. = 0.8092 N/mm?

Nominal shear stress, 1,

Area of shear stirrups, A,

Spacing of vertical shear stirrups,

V, _240x10°
bd ~ 300x 365

= 2.19 N/mm?

2><%><122 = 226.19 mm?2

s _ 0874AL
v~ (1, -1,)bd

0.87 x415%x226.19

[From table for p, = 2.24%]

~197 mm (< 0.75d =273.75 mm
(2.19-0.8092) x 300 ( )
28. (a)
When jacking is done from one end.
Maximum loss atx = L
8
d = 20=—
an o L
8x150 1
o = ==
6000 5
p, = Py (ke + pot)
b, = 1000(0.00Z><6+O.3><%)
p, = 72N/mm?
72
% = x100=7.2%
% loss 1000
29. (b)
Deadload = 0.5x 0.7 x 25 =8.75 kN/m
3
g = S00X7007_ 4 43510 0
12
o SPlere)’ P sw
48E,I, 8E.I, 384E.I,
_ 5x1500x10° x (50 +200)x 10000 _ 1500x10°x50x10000* = 5x8.75x10000"
48x 35000 % 1.43x 10" 8x35000x1.43x10'" 384 x35000x% 1.43x10*
8 = 7.8047-1.873 + 2.2763 = 8.208 mm
5 = 8.208mm
30. (d)
P = C([GCC AC+GSC ASC]
Ly 0890004, 45 long column
B 500
C = 105 tet 4057200 _ g5
r 48B 48x500
2500 x 10° = 0.95[8 x (500 x 500 - A )+ 190 x A ]
= A, = 3470.2mm?
[ 1] ]
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