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T
im

e : 3 H
o

u
rs 

M
ax. M

arks : 60 

T
he ca

n
d

id
a

te
s sh

a
ll lim

it their answ
ers precisely w

ithin the answ
er­

b
o

o
k
 ( 4

0
 p

a
g

e
s) issu

e
d

 to
 them

 a
n

d
 no supplem

entary/continuation 

sh
e

e
t w

ill b
e

 issued. 

N
o

te: 
A

ttem
pt five questions in all, select one question each 

fro
m

 se
ctio

n
 A

, 
8

, 
C

, 
D

. 
S

ection 
E

 (Q
u

e
stio

n
-9

) is 

com
pulsory. 
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1. 
(a) 

S
tate the significance o

f neutral axis in R
C

C
 beam

s and 

derive the form
ula for depth o

f neutral axis. 
(4) 

(b) 
E

xplain in detail the philosophy o
f Lim

it S
tate M

ethod. H
ow

 

does it overcom
e the lim

itations o
f the W

orking S
tress 

M
ethod? 

(8) 

-
O

R
 

(a) 
E

xp
la

in
 how

 u
n

d
e

r reinforced, 
p

ve
r re

in
fo

rce
d

 a
n

d
 

balanced sections are different from
 each other. 

(4) 

(b) 
W

rite short notes on: 
(8) 

(i) • P
~rtial safety factors for m

aterials and loads 

(ii) 
S

tress-strai_n curve o
f concrete and steel 

S
E
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3. 
(a) 

E
xplain b

rie
fly the procedure for the ~

esign o
f sh

e
a

r 

reinforcem
ent. 

( 4) 
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(b) 
D

esign a verandah slab to cover an effective span o
f 3

m
 

for concrete grade M
20 and H

Y
S

D
 (F

e415) bars. It carries 

a super im
posed load o

f 5 kN
lm

 including finishes. 
(8

) 

O
R

 

4• 
(a) 

W
hat do you understand by developm

ent length? S
ketch 

the standard hook for 90° bend. 
( 4

) 

(b) 
E

xplain the design procedure involved in design of one-w
ay 

slab including all checks. 
(8) 
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5. 
(a) 

S
tate the slendernes~

 ratio lim
its fo

r sh
o

rt and lo
n

g
 

colum
ns. 

·(4) 

(b) 

6. 
(a) 

(b) 

7. 
(a) 

(b) 

W
rite a detailed note on S

P
-16 design aids fo

r colum
n 

design w
ith exam

ples. 
(8) 

O
R

 

W
hat are the different types o

f colum
n failures? 

( 4
) 

D
esign the reinforcem

ent in a colum
n o

f size 400 m
m

 x 

600 m
m

 subjected to an axial load o
f 2

0
0

0
 kN

 u
n

d
e

r 

service dead load and live
 lo

a
d

. T
h

e
 co

lu
m

n
 h

a
s a

n
 

unsupported length o
f 4.0 m

 and is e
ffe

ctive
ly h

e
ld

 in 

position and restrained a
g

a
in

st ro
ta

tio
n

 in b
o

th
 e

n
d

s. 

U
se M

25 concrete and F
e 415 steel. 

• 
(8) 
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C
lassify ~

C
C

 staircases w
ith n

e
a

t sketches. 
(4) 

E
xplain step-by-step th

e
 load ca

lcu
la

tio
n

s in sta
irca

se
s· 

w
ith an exam

ple. 
(8) 

O
R

 

8. 
(a) 

S
tate the conditions fo

r sa
fe

 b
e

a
rin

g
 ca

p
a

city o
f so

il in 

footing design. 
·(4) 
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(b) 
C

lassify fo~tings. W
rite IS code provisions for isolated 

colum
n footings. 

(8) 

S
E

C
TIO

N
 E

. (C
om

pulsory) 

9. 
(a) 

D
efine characteristic com

pressive strength and 9 . 
. 

• 
1ve its 

significance. 

· 
(2) 

(b) 
E

xplain doubly reinforcem
ent beam

. 
(2) 

(c) 
W

rite the condition fo
r a slab to be designed as tw

o-w
ay. 

(2) 

( d) 
E

xplain effective length o
f the colum

n for different end 

conditions. 

(2) 

( e) 
S

tate the m
inim

um
 eccentricity to be considered in colum

n 

design. 

(2) 

(f) 
W

hat is the effective span o
f a staircase flight? 

(2) 
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