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Q.1(a) Evaluate the clay minerals Kaolinite, Illite & Montmorillonite & hence justify their different 
engineering behavior. 

[5] 

Q.1(b) Illustrate the DTA & explain its utility in micro level investigation of soil behavior. [5] 
   
   

Q.2(a) Write notes on (i) gas pressure in bubbles & voids & (ii) sorption curves. [5] 
Q.2(b) Describe any two suitable methods for measurement of soil suction phenomenon. [5] 

   
   

Q.3(a) Validate the choice of shear parameters for design. [5] 
Q.3(b) Analyze stress paths in tri-axial tests. [5] 

   
   

Q.4(a) Rewrite the behavior of NC clays & propose how to develop the Roscoe surface. [5] 
Q.4(b) A sample of clay (Sample A) is isotropically normally consolidated to 400 kN/m2 having v0 of 2.052. 

Another sample B is isotropically consolidated to 863 kN/m2 & allowed to swell to 40 kN/m2 when 
v0 is 2.052. Both samples are then subjected to standard undrained compression tests. The values 
of the soil constants for the clay are  = 3.16,  = 0.2 & M = 0.94. Compute the pore pressure at 
failure of each sample. 

[5] 

   
   

Q.5(a) Establish the critical state line for sand.                                                                                                                                                                                              [5] 
Q.5(b) A soil has M = 1.02,  = 3.17,  = 0.20,  = 0.05 & N = 3.32. Two samples A & B are isotropically 

normally consolidated in a triaxial apparatus to p = 200kN/m2 & u = 0 & each is then subjected to 
a loading test in which the total axial stress is increased to a = 220 kN/m2 while the radial stress is 
held constant; Sample A is loaded drained with u = 0 & Sample B is loaded undrained with v = 0. 
Use Cam = clay theory to estimate the shear & volumetric strain & the change of pore pressure for 
each sample. 

[5] 
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