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I N ST R U C T I O N S T O  C A N D I D A T E S

( 1 ) A l l q u e s t i o n s  c a r r y  m a r k s  a s  i n d i c a t e d

(2 ) D u e  c r e d i t  w i l l be  g i v e n  t o  n e a t n e s s  a n d a d e q u a t e

d i m e n s i o n s

(3 ) A s s u m e  s u i t a b l e  d a t a  w he r e v e r  n e c e s s a r y

1 (a ) E x p l a i n  a n y  o n e  G e o p h y s i c a l  m e t h o d o f

e x p l o r a t i o n  a n d i t s  l i m i t a t i o n s 7

(b) W ha t  a r e  t h e  d e s i g n  f e a t u r e s  a f f e c t i n g t h e  s a m p l e

 O d i st ur ba n c e  ?  6

O X

2 (a ) E n l i s t  v a r io u s  m e t ho d s  o f  B o r i n g E x p l a i n  a n y

w i t h a  n e a t  s k e t c h 7

(b ) E x p l a i n  i n  h r ie f  s u b s o i l i n v e s t ig a t io n  r e p o r t 6
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(a ) A n  e x c a v a t i o n  i s  m a de  w i t h a  v e r l i c le  fa c e  in

a  c l a y  s o i l w h i c h h a s C u - 5 0 k N / m
2

,

v - } 8 kN /m
3

.  
D e te r m i n e  t he  m a x i m u m  de p t h o f

e x c a v a t i o n  s o  tha t  e x c a v a t i o n  i s  s ta b l ( (R e k r
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S lo p e  a n g l e r  P

F i g .  
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(b) E x p l a i n  F r i c t io n  C i r c le  m e t ho d o f  Sl o p e  s ta b i l i ty

a n a ly s i s .  
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4
.  (a ) Ex p l a i n  t y p ( s  a n d c a u s e s  o f  s lo p e  f a i lu r e s 8

A  n e w  c a n a l i s  e x c a v a t e d t o  a  d e p t h o f  5 m  be l o w

g r o u n d l e v e l
,  

t h r o u g h a  s o i l ha v i n g t he  fo l l o w i n g
c ha r a c t e r i s t i c s  C =  ] 4 kN / m

2
,  ¢ =  15 °

,  
e - 0 8

a n d G =  2 70
,  

T he  s l o p e  o f  b a n k s  i s  1 i n  1
.

C a l c u l a t e  t h e  fa c t o r  o f  s a k ty  w i t h r e s p e c t  t o

c o he s io n  w h e n  t he  c a n a l r u n s  f u l l I f  i t  i s  s u d de n ly
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a n d c o m p le te ly  e m p t i e d
,  w h a t  w i l l be  t he  fa c t o r
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5 (a )  E x p l a i n  t h e  t e r m s

(i ) A c t i v e  e a r t h p r e s s u r e
,

W  Pa s s i v e  e a r th p r e s s u r e  a n d

W0 E a r th  p r e s s u r e  a t  r e s t 6

(b) A  r e t a i n i n g w a l l  o f  h e igh t  15 m  r e t a in s  a  3 la y e r e d

b a c k f i l l  a s  s h o w n  i n  F i g 2 w i t h s m o o t h v e r t i c a l

ba c k D r a w  a c t i v e  e a r th p r e s s u r e  d i s t r i bu t i o n
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6
.  (a ) E x p l a i n  C u l m a n n

'
s g r a ph i c a l m e t ho d fo r

de t e r m in a t io n  o f  a c t i v e  e a r th pr e s s u r e 7

(b) St a te  the  a s su m & io n s  a n d l im it a t io n s  o f  Ra n k in e
'
s

e a r th p r e s s u r e  the o r y .  

6

7
.  (a ) D i s c u s s the  v a r io u s  fu n c t io n s  a n d a pp l ic a t io n s

o f  Ge o s y n the t ic s 7

(b) E x p l a i n  V i b r o f l o a t a t i o n  m e t ho d o f  g r o u n d

i m p r o v e m e n t 6
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8 (a ) D e f i n e  s o i l s t a bi l i s a t io n  ? En l i s t  v a r io u s  m e t ho ds

o f  s o i l s t a b i l i s a t i o n  a n d e x p la in  c e m e n t  s ta bi l is a t io n

i n  de Ä 8

(b ) W r i t e  sho r t  n o t e  o n  p r e lo a d in g w i t h s a n d d r a in s

9 (a ) D i s c u s s  t he  v a r i o u s  t y p e s  o f  s he a r  fa i l u r e  i n

f o u n d a t i o n  s o i l 7

(b ) A  s q u a r e  fo o t i n g lo c a t e d a t  a  d e p t h o f  1 3 m

be l o w  t he  g r o u n d ha s  t o  c a iT y  a  s a fe  l o a d o f  800

k N F i n d t he  s i z e  o f  f o o t in g i f  t he  d e s i r e d f a c t o r

o f  s a f e t y  i s  3 T h e  s o i l h a s  t h « f o l l o w i n g

p r o p e r t ie s

e - 0 5 5
,  

1)  e g r e e  o f  s a t u r a t i o n - 50 %
,  
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g r a v i t y 2 6 ?
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.  (a ) Ex p l a i n  p la t e  <o a d t e s t  a n d i t s l im i t a t io n s

.  6(b) E x p l a i n  SPT  a n d ho w  be a r i n g c a p a c i t y  i sde t e n n i n e d f r o m  N  v a lv e
1 l .  ca ) Ex p l a i n  p i l e  lo a d t e s t

(b) A  g r o u r l d o f  16 p i l e s  o f  600 m m  d i a m e t e r  i sa r r a n ge d i n  a  s qu a r e  p a t t e r n  w i t h c e n t r e  t o  c e n t r es p a c i n g o f  1 2 m T he  p i le s  a r e  1o m  l o n g a n d
a r e  e m b e d d e d i n  s o f t  c l a y  w i t h c o he s i o n  o f3 0 k N /m 2 B e a r i n g r e s i s t a n c e  m a y  be  n e g l e c t e df o r  t h e  p i l e s A dh e s i o n  fa c t o r  i s  o 6 D e t e r m i n e
t he  u l t i m a t e  l o a d c a p a c i ty  o f  t he  p i l e  g r o u p 7

O R
12 (a ) A  r e i n f o r c e d c o n c r e t e  p i l e  w e i g h i n g 3 o k N

(i n c l u s i v e  o f  h e l m e t  a n d d o l l y ) i s  d r i v e n  by  a
d e e p  h a m 1n e r  w e i g h i n g  4 0 k N  a n d h a v i n g  a n
e & c t i v e  f a l l  o f  0 8 m T h e  a v e r a g e  s e t  p e r  b l o w
i s  1 4  c m T h e  t o t a l  t e m p o r a r y  e l a s t i c  c o m p r e s s i o ni s  1 8 c m A s s u m i n g  t h e  c o e f ï i c i e n t  o f  r e s t i t u t i o n
a s  0 2 5 a n d a  f a c t o r  o f  s a f e t y  o f  2

,  
d e t e r m in e  t h e

u l t i m a t e  b e a r i n g  c a p a c i ty  a n d t h e  a l l o w a b l e  t o a d

(b) W r i t e  s h o r t  n o t e s  o n

(i ) N e g a t i v e  s k i n  f r ic t i o n

( i i) E f f i c i e n c y  o f  p i l e  g r o u p s  8
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