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GEOTECHNICAL ENGINEERING 
BRANCH: CIVIL 

Time: 3 Hours 

Max Marks: 70 
Q.CODE: Z729 

Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

Assume suitable data wherever necessary. 
  
  
  
Q1  Answer the following questions: (2 x 10) 

 a) Which  clay  mineral  has  the  maximum  swelling  potential?  Sketch  its 
structure, 

 

 b) How do you define the coefficient of curvature?  
 c) The  values  of  void  ratio  of  a  micaceous  sand  sample  in  the  densest 

and loosest states are 0.42 and 1.25 respectively. If the density index is 
76%, what is its in-situ void ratio? 

 

 d) The  liquid limit of  a saturated normally  consolidated  soil  is  50%. What 
will be the compression index of the soil for virgin compression curve? 

 

 e) What  do  you mean by seepage  force power unit volume?  Write down 
its expression. 

 

 f) List  the  factors  influencing  the  dry  density  of a  soil  at  zero  air  voids 
ratio. 

 

 g) Explain why the semi-log plotting is resorted to in reporting the results 
of liquid limit test and grain size analysis. 

 

 h) Sketch  the  normal  stress  distribution  on  a horizonatl line  at  a depth 
from the point load on the ground surface. 

 

 i) State Mohr-Coulomb failure theory.  
 j) Differentiate between ‘facee failure’ and ‘base failure’.  
    

Q2  
 

Discuss  the IS soil  classification  system in  brief. The  particle  size 
characteristics  of  a  soil  are  given  below.  The  soil  has  a  liquid  limit  of 
32% and plastic limit of 28%. (i) Draw the grain size distribution curve. 
(ii)  Find  coefficient  of  gradation  and  uniformity  coefficient.  (iii) 
Determine the percentages of gravel, sand, silt and clay in the soil. (iv) 
Classify the soil according to Indian Standards. 

 

 

(10) 
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Table 1 

 

Size(mm)

 

% Finer 

4.75 100 

2 93 

0.425 85 

0.1 72 

0.033 61 

0.018 52 

0.01 43 

0.006 31 

0.0036 22 

0.002 16 

0.001 04 

     

    
Q3 a) In  an  earthen  embankment  under  construction,  the  bulk  unit  weight  is 

18 kN/m
3
 at water content of 10%. If the water content is to be raised to 

15%, compute the quantity of required to be added per cubic meter of 
soil. Assume no change in porosity. 

(5) 

 b) Define activity of a soil. Sketch and discuss the activity chart. (5) 
    

Q4 a) A  deposit  of  fine  sand  has  a  porosity  of 40%  and  specific  gravity  of 
2.68. The ground water table is 4 m below the ground surface and the 
sand layer  is saturated by capillary water up to a height of 1 m due to 
the water table. The degree of saturation of the first 3 m of moist sand 
is 10%. Calculate the effective vertical stress at a depth of 10 m below 
the ground surface. 
 
 
 

(5) 
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 b) Calculate the coefficient of permeability of a soil sample 6 cm in height 

and 50 cm2 in cross sectional area, if 500 ml of water passed down in 9 
minutes under an effective constant head of 52 cm. On oven drying, the 
test  specimen  weighed  5  N.  Taking  G  =  2.67,  calculate  the  seepage 
velocity of water during the test. 

(5) 

    
Q5 a) Sketch  a  flow  net below a sheet pile. Discuss the  properties of  a flow 

net.  A  flow  net  was  drawn  for  an  effective  head  of  6  m.  It  has  06 
number  of  flow  channels  and  14  potential  drops.  If  the  hydraulic 
conductivity is 4.6X10

-4
 cm/sec, compute the quantity of seepage. 

(5) 

 b) Derive the L. Casagrande’s solution for seepage through an earth dam. (5) 
    

Q6 a) Enumerate  various  methods  to  determine  the  coefficient  of 
consolidation. Discuss the square root-of-time method. 

(5) 

 b) Following data(Table 2) are the results of a consolidation test: 
 

Table 2 
 

Void Ratio(e) Pressure (σ’) 
in kN/m2 

1.20 25 
1.195 50 

1.16 100 
1.06 200 

0.98 400 

0.93 500 

 
(i) Plot the e~logσ’ curve 
(ii)  Using  Casagrande’s  method,  determine  the  preconsolidation 
pressure. 
(iii)  Calculate  the  compression  index  Cc from the laboratory e~logσ’ 
curve. 

(5) 

    
Q7 a) A  sample  of  dry  sand  is  subjected  to  a  triaxial  compression  test.  The 

angle of internal friction is 370. If the cell pressure is 200 kN/m2, at what 
value of deviator stress will the soil fail? 

(5) 

 b) Write critical notes on the friction circle method of analyzing the stability 
of slopes. 

(5) 

    
Q8  Answer as directed (2 x 5) 

 a) Find  the  vertical  pressure  at  a  point  5  meters  directly  below  a  50  kN 
point  load  acting  on  a  horizontal  ground  surface.  Use  Boussinesq’s 
equations. 

 

 b) Critical hydraulic gradient: discuss  
 c) Newmaark’s Influence Chart: give a brief note  
 d) Name  the  type  of  soil  that  the  following  symbols  represent  as  per  IS: 

1498 (1970): SM, OL, CI, GC 
 

 e) Taylor’s Stability Number: discuss  
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