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(D

esig
n

 o
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o
n
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B
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B
C

S
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T
im

e : 3 H
o

u
rs 

M
ax. M

arks : 60 

The candidates shall lim
it their answ

ers precisely w
ithin the answ

er­
book (40 pages) issued to them

 and no supplem
entary/continuation 

sheet w
ill be issued. 

N
o

te : 
A

ttem
pt five questions in all, selecting one question each 

from
 section A

, 
B

, C
 and D

. S
ection E

 is com
pulsory. 

R
elevant codes are allow

ed. A
ssum

e any m
issing data. 

S
E

C
T

IO
N

 -A
 

1. 
T

w
o colum

ns A
 and B

 are spaced Sm
 centre to centre. C

olum
n 

A
 is 300 x 300 m

m
 and B

 is 400 x 400 m
m

 are loaded w
ith 

600 kN
 and 900 kN

 respectively. T
he m

axim
um

 length o
f footing 

is restricted to 7m
 only. T

he safe bearing capacity of soil is 
120 kN

/m
2

. U
se M

 20 concrete and Fe 415 steel. D
esign a 

trapezoidal com
bined footing. 

(10) 

2. 
D

esign an Isolated unsym
m

etrical square footing for a colum
n 

500m
m

x500m
m

, transm
itting a load o

f 600kN
 and a m

om
ent 

o
f 30kN

•m
. T

he ~
fe

 bearing capacity o
f soil is 120kN

/m
2. U

se 
M

 2
0

 concrete a . .J
 F

e 415 steel. 
( 10) 

S
E

C
T

IO
N

 -
B

 

3. 
D

esign a C
ounterfort retaining w

all to retain 7m
 em

bankm
ent 

a
b

o
ve

 ground level. T
he foundation is to be taken 1m

 deep 
w

h
e

re
 th

e
 sa

fe
 bearing capacity o

f soil m
ay be taken as 

180 kN
/m

2. Top o
f earth retained is horizontal, and soil w

eight 
1

8
kN

/m
3 w

ith angle o
f internal friction is 30°. C

oefficient o
f 

friction betw
een concrete and soil m

ay be taken as 0.5. U
se M

 
2

0
 concrete and F

e 415 steel. 
\ (10) 

• 
2 
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4. 
(a) 

D
esign a counterfort retaining w

all for a given height and 
backfill condition. P

resent detailed calculations for key 
param

eters such as base w
idth and reinforcem

ent. 
(5) 

(b) 
D

ifferentiate betw
een the active pressure and passive 

pressure of the earth in retaining w
all structures. 

(5) 

S
E

C
TIO

N
 -

C
 

5. 
E

xplain the design considerations for an elevated w
ater tank w

ith 
an lntze type container. D

iscuss the structural com
ponents 

involved and their functions in the design. 
(10) 

6. 
D

esign a circular w
ater tank w

ith flexible base o
f capacity of 

400000 liters. T
he depth o

f w
ater is to be 4m

, including a free 
board o

f 200m
m

. U
se M

 20 concrete and Fe 415 steel. 
(10) 

S
E

C
T

IO
N

 -
D

 

7. 
D

iscuss the general principles o
f earthquake-resistant design, 

focusing on the concept o
f ductility. W

hy is ductilfty a critical 
factor and w

hat are the advantages it offers in seism
ic design? 

(10) 

8. 
E

xplain the concept o
f design lateral forces in earthquake­

resistant design. W
h

a
t are the prim

ary considerations w
hen 

determ
ining these forces, and how

 are they distributed vertically 
w

ithin a bui_lding? 
_ (10) 

S
E

C
TIO

N
 -

E
 (C

om
pulsory) 

9. 
A

nsw
er the follow

ing: 

(a) 
D

efine punching shear in the context o
f footings. 

(b) 
W

rite the design lateral forces on beam
s and colum

ns. 

(c) 
W

h
a

t a
re

 th
e

 sta
b

ility considerations fo
r cantilever 

retaining w
alls? 

[P
.T
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(d) 
D

iscuss the d
e

sig
n

 p
ro

ce
ss fo

r circu
la

r u
n

d
e

rg
ro

u
n

d
 

w
ater tanks using IS

 code m
ethods. 

(e) 
W

hat factors affect bending m
9'119"ts in fo

o
m

g
s?

 

(f) 
B

riefly explain the concept o
f earthquake resistance in 

w
ater tank design. 

(g) 
W

h
a

t are the causes o
f failure o

f foundation? 

(h) 

(1) 

D
efine various types o

f footing. 

D
ifferentiate betw

een th
e

 rectangular and trapezo\dal 
footing. 

0) 
D

efine claasfflcatk>n o
f w

a
te

r tank. 
(1Q

x2=20) 

• 
e, 
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