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B. Tech-3rd (CE) 
Geotechnical Engg.-l 

Full Marks : 50 

Time: 2 hours 2 

Answer all questions 

The figures in the right-hand margin indicate marks 

Symbols carry usual meaning 
Graph Sheet is to be provided 

1. Answer all questions : 2 x 5 

(a) Distinguish between Residual soil and 
Transported Soil with examples. 

Y Establish the relation between seepage 
and discharge velocity through a saturated 
soil mass. 

keDifferentiate between the normally consoli 
dated clay and over consolidated cla 

( Turn Over ) 



(2 ) 

(d) The stresses at failure on the failure plane 
in a cohesionless soil mass were: Shear 

stress =5 KN/m; normal stress = 12kN/m². 

Determine the resultant stress on the fail 
ure plane, the angle of internal friction 
of the soil and the angle of inclination of 

the failure plane to the major principal 
plane. 

(e) What is soil stabilization ? What are its 
Uses ? Ds) 

2. (a) he Åtterberg limits of a clay soil are 
Liquid limit= 75%o; Plastic limit=45%o; 
and Shrinkage limit =25%. Ifa sample 
of this soil has a volume of 30 cm' at 
the liquid limit and a volume l16.6 cm' at 
the shrinkage limit, determine the specific 
gravity of solids, Shrinkage ratio and 
volumetric Shrinkage. 

(b) Describe the use of particle size distri 
båution curve. 
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(3 ) 

Or 

(a) Describe brieflv about Unified classiti 
cation system of soil. 

(b) Determine the total stress and effective 
stress at a depth of 16 m below the ground 
level for the following conditions : Water 
table is 3 m below ground level; G =2.68: 
e =0.72; average water content of the 
soil above water table is 8%. 

3. (aYDetermine the coefticient of permeability 
from the following data : 
Length of sand sample = 25 cm 
Area of cross section of the sample = 30 cm 
Head of water 40 cm 

Discharge =200 ml in 110 s. 

(6What are the various parameters/factors 
that affect the permeability of soil in the 
field? 
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( 6 ) 

S. (a) A simple of dry sand is subjected to a 
triaxial test. The angle of internal friction 

is 37 degrees. If the minor principal 
stress is 200 kN/m², at what value of 

major principal stress will the soil fail ? 4 

(b) What is Mohr's circle ? Discuss its 
important characteristics. 

Or 

(a) The following data were obtained in a 
direct shear test. Normal pressure 
=20 kN/m, tangential pressure=16kN/m. 
Angle ofinternal friction = 20', cohesion 
- 8 kN/m. Represent the data by Mohr's 
Circle and compute the principal stresses 
and the direction of the principal planes. 4 

(b) What are the advantages and disadvan 
tages of a triaxial compression test ? 
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(7) 

6. (a) What is Mechanical stabilization ? What 
are the factors that affect the mechanical 

stability of a mixed soil ? 

(b) Describe in briefcement Stabilization and 
lime stabilization. 

Or 

(a) What are the different types of chemi 
cals used in stabilization of soil ? 

(b) Write short notes on thermal and electri 
cal stabilization. 
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