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4
th

 Semester Regular / Back Examination 2015-16 
 

GEOTECHNICAL ENGINEERING 
Branch: CIVIL 

Time: 3 Hours 

Max Marks: 70 
Q.CODE: W485 

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

  
  
  
Q1  Answer the following questions: 

 
(2 x 10) 

 a) Discuss Bowen’s reaction principle.  
 b) Distinguish between Texture and Structure of soil.  
 c) One cubic  meter  of weight  soil weighs  20 kN. If  the specific  gravity of 

soil particles is 2.69 and water content is 12%, find the void ratio. 
 

 d) Differentiate between SM and SC soils.  
 e) Differentiate between seepage velocity and discharge velocity.  
 f) Sketch an ‘isobar’ and show how ‘pressure bulb’ is developed.  
 g) What do you mean by pre-compression in clays?  
 h) In  an  unconfined  compression  test,  how  the  failure  load  is  related  to 

cohesion of the soil tested? 
 

 i) What is secondary consolidation? How is it estimated?  
 j) Sketch various slope failures.  
    

Q2  A certain  soil has 99% by weight  finer  than  1 mm, 80% finer than  0.1 
mm, 25% finer than0.01 mm and 8% finer than 0.001 mm. Sketch the 
grain size distribution curve and determine the percentage of sand, silt 
and clay fractions as per IS nomenclature. Determine D10, D30, D50 and 
D60. Calculate the effective size and uniformity coefficient 

(10) 

    
Q3 a) A fine grained soil is found to have a liquid limit of 90% and a plasticity 

index  of 50.  The  natural water  content  is 28%.  Determine  the  liquidity 
index and indicate the probable consistency of the natural soil.. 

(5) 

 b) Define  activity and  plasticity of  a  soil. How  do  you  use  A-line  to 
distinguish between various types of clays? 
 
 
 

(5) 
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Q4 a) A sample in a variable head permeameter  is 8 cm  in diameter and 12 

cm  high.  The  permeability  of  the  sample  is  estimated  to  be  8.7X10-4 
cm/sec. If it  is desired  that  the head in  the stand pipe should  fall  from 
20 cm to 10 cm in  3  min., determine  the size of  the stand  pipe  which 
should be used. 

(5) 

 b) What are the characteristics of a flow net? 
A flow net was drawn for an effective head of 8 m. It has 8 numbers of 
flow  channels  and  16  potential  drops.  If  the  hydraulic  conductivity  is 
5.7X10-4 cm/sec, compute the quantity of seepage 

(5) 

    
Q5 a) Calculate the total, effective and pore water pressure at a depth of 20 

m below the bottom of a lake 6 m deep. The bottom of the lake consists 
of  soft  clay  with  a  thickness  of  more  than  20  m.  The  average  water 
content  of  the  clay  is  42%,  and  the  specific  gravity  of  soils  may  be 
assumed to be 2.67. 

(5) 

 b) Define ‘critical hydraulic gradient’ and explain how ‘piping’ is produced. 
The hydraulic gradient for an upward flow of water through sand mass 
is 0.94. If the specific gravity of soil solids is 2.69, and the void ratio is 
0.49, will quick sand conditions develop? 

(5) 

    
Q6 a) Enumerate  various  methods  to  determine  the  coefficient  of 

consolidation. Discuss the square root of time fitting method. 
(5) 

 b) The  total  anticipated  settlement due  to  consolidation  of  a  clay  layer 
under  a  certain  pressure  is  150  mm.  If  50  mm  of  settlement  has 
occurred in 10 months, what is the expected settlement in 20 months? 

(5) 

    
Q7 a) Discuss the Direct Shear Test in detail and show its limitations. (5) 

 b) Discuss Bishop’s method of stability analysis. (5) 
    

Q8  Discuss any FIVE of the following questions: (2 x 5) 
 a) Flow Index  
 b) Metamorphic rock  
 c) Newmaark’s Influence Chart  
 d) Zero air voids line  
 e) Mohr-Coulomb failure theory  
 f) Black cotton soil  
 g) coefficient of consolidation’ and coefficient of compressibility  
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