
ASSIGNMENT REGARDING 
 

SHEAR STRENGTH OF SOILS 
 
 
 
 
 
PART-1:  
 
 
RESOLVE THREE EXAMPLES REGARDING USE OF MOHR CIRCLE TO 
DETERMINE THE STRESS WITHIN SOIL MASS 
 
 
 
 
PART-II:  
 
SOLVE QUESTION 1-10  









Assignment (Shear Strength of Soil) 
 
Q-1: The results shown in the following table were obtained at failure in a series of 
triaxial tests on specimens of saturated clay. Determine the shear strength parameters 
w.r.t (a) total stress and (b) effective stress. 
 

Type of test Cell pressure, 
kPa 

Deviator stress, 
kPa 

200 120 
400 122 

UU 

600 119 
200 150 
400 180 

CD 

600 205 
 
Q-2: The results shown in the following table were obtained in a series of consolidated 
undrained triaxial tests, with pore water pressure measurement on specimens of saturated 
clay. Determine the shear strength parameters w.r.t (a) total stress and (b) effective stress. 
 

Cell pressure, 
kPa 

Deviator stress, 
kPa 

Pore water 
pressure, kPa 

150 192 80 
300 341 154 
450 504 222 

 
Q-3: 
A direct shear test was conducted on a specimen of dry sand with normal stress of 200 
kPa. Failure occurred at shear stress of 175 kPa. The size of the specimen tested was 
75x75x30 mm. Determine the angle of internal friction, . For a normal stress of 150 kPa, 
what shear force would be required to cause failure in the specimen. 
 
Q-4: 
The size of a sand specimen in a direct shear test was 50x50x30 mm. It is known that, for 
this sand tan =0.65/e (where e is void ratio) and the specific gravity, Gs =2.68. During 
the test, a normal stress of 150 kPa was applied. Failure occurred at a shear stress of 110 
kPa. What was the mass of the dry sand specimen packed in the shear box? 
 
Q-5: 
The equation of the effective stress failure envelope for a loose sandy soil was obtained 
from a direct shear test as f = tan30o. A drained triaxial test was conducted with the same 
soil at a chamber pressure of 70 kPa. Determine 

(a) Deviator stress at failure 
(b) Angle that the failure plane makes with the major principal plane. 
(c) The normal and shear stress at failure on a plane which makes an angle of 30 

degree with major principal plane. Also explain why the specimen did not fail 
along this plane during the test. 

 



 
Q-6: 
For a normally consolidated clay, it is given that ’=24 degree. In a drained triaxial test, 
the specimen failed at a deviator stress of 175 kPa. What was the chamber confining 
pressure? 
 
Q-7: 
A soil has an effective angle of shearing resistance ’ of 20 degree and effective cohecion 
c’ of 20 kPa. What value of vertical stress at failure is expected on top of the specimen in 
a drained triaxial compression test with cell pressure of 250 kPa?  
 
Q-8:  
In an unconfined compression test, the value of unconfined compression strength is 200 
kPa. Determine 

(A) The undrained shear strength parameters of the soil. 
(B) The undrained shear strength of the soil 

 
Q-9: 
A sample of dry cohesionless soil is known to have the angle of internal friction of 30 
degree. If in a CD triaxial test, the cell pressure is 100 kPa. At what value of maximum 
deviator stress, major principal stress and the normal stress is the sample likely to fail? 
 
Q-10 
A vane shear test performed in a saturated soft clay gives the maximum value of Torque 
of 50 N-m. The vane is 160 mm long and has a diameter of 60 mm, compute the 
undrained shear strength of the soil.  
  




