THE GATE

Chapter Test Reinforced Cement Concrete

Limit State Design Method

Answer Keys and Explanations

1. [Ans. C]
2. [Ans. C]
3. [Ans. B]

4, [Ans. *] Range: 0.0042 to 0.0042
5. [Ans. C]

6. [Ans. *] Range: 2666.67 to 2666.67

1
beff = €0+bw + 6Df

7000

=T+300+6X200

= 2666.67 mm

7. [Ans. *] Range: 27386.13 to 27386.13
E = 5000 x v/30 = 27386.13 N/mm?

8. [Ans. *] Range: 4.41 to 4.14
f.. = 0.7 x V35 = 4.14 N/mm?

9. [Ans. A]

10. [Ans.*] Range: 1.3to 1.3
FOS for concrete = 1.5
FOS for steel = 1.15

Ratio = 15 =13
310—1-15— .

11. [Ans.D]
32+335+31
avg="3 = 32.167

f.—f
% variation = —='€ x 100
avg

_32-32.167

— — 0,

32.167 0.52%
_335-32167 _ 1
- 32167 7
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_31-32167
T 32167 077

For all the cubes, variation is less than 15%

12. [Ans.C]
If footing is directly laid on the ground (Raft), minimum clear cover = 75 mm.
But if it is resting on lean concrete, then minimum clear cover is 50 mm.

13. [Ans. *] Range: 27.75 to 27.75
A structure fails, when
e Probability of exceeding of load = 15%
e Probability of strength to be less then characteristic strength = 15%
e [f first two reasons occur together = 15% X 15%
Total probability of any structure = 0.15 x 0.85 + 0.15 X 0.85 4+ 0.15 X 0.15 = 27.75%

14. [Ans.*] Range: 7812.5 to 7812.5
5000v25

E.. = 812.5
1422

15. [Ans. *] Range: 427.5 to 427.5
1.5 Mp, + 1.5M;;, = 217.5 kN-m
1.2(Mpy, + My, + Myy/gq) = 414 kN-m
1.5 Mpy, + 1.5 My /gq = 427.5 kN-m
0.9Mpy, * 1.5 My /gq = 376.5 kN-m

Maximum value is the design value of bending moment.

16. [Ans.C]
fm =t + 1.650
=35+1.65x%x5
= 43.25 N/mm?

17. [Ans.A]
Astoin
“bd T f
0.85
Age i = <00 X 250 x 350
Stmin = 148.75 mm?
Ag,.. = 0.04BD
= 0.04 x 250 x 400
= 4000 mm?
Difference
= Astyax ~ Astinin
= 4000 — 148.75
= 3851.25 mm?
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18. [Ans.(]
19. [Ans.D]

20. [Ans. *] Range: 3.64 to 3.64
For cantilever beam
d
lege = lc +5
0.27

=35+
2

=3.5+0.135
=3.635m
= 3.64m
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