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*3563104* [3563] – 104

T.E. (Civil) (Semester – I)  Examination,  2009
GEOTECHNICAL  ENGINEERING

(2003 Course)

Time : 3 Hours Max. Marks : 100

Instructions : 1) Answer Q.No. 1 or Q.No. 2, Q.No. 3 or Q.No. 4 and Q.No. 5
or Q.No. 6 from Section – I and Q.No. 7 or Q.No. 8, Q,No. 9
or Q.No. 10 and Q. No. 11 or Q.No. 12 from Section – II.

2) Answers to the two Sections should be written in separate
answer books.

3) Neat diagrams must be drawn wherever necessary.
4)  Block  figures to the right indicate full marks.
5) Your answers will be valued as a whole.
6) Use of  logarithmic tables, slide rule, Mollier charts,

electronic pocket  calculator and steam tables is allowed.
7) Assume suitable data, if necessary.

SECTION – I

1. a) Define the following with respect to  a soil mass.
i) Void ratio
ii) Porosity
iii) Bulk density
iv) Degree of saturation
v) Specific gravity
vi) Density index 6

b) Derive the relationship 6

ωγ⎟
⎠
⎞

⎜
⎝
⎛

+
+=γ
e1
eG

sat

c) A soil sample has a  unit weight of 19 kN/m3  and a water content of 12%. If the
specific gravity of solids be 2.65, determine the dry density, degree of saturation,
void ratio and porosity of the  soil. 5

OR P.T.O.



[3563] – 104 -2- *3563104*

2. a) State and explain the types of soil structures with examples. 6

b) Write a short note on plasticity chart used for classification of fine grained soils. 6

c) State the field tests for determination of field density and explain any one. 5

3. a) Explain with diagram a method for determining coefficient of permeability  K for
clayey soils in the laboratory. 6

b) Explain the phenomenon of boiling condition in case of cohesionless soils.
Derive the equation for hydraulic gradient in case of quick sand. 6

c) A sample of course sand is tested in a constant head permeameter. The sample
is 20 cm high and has a diameter of 8 cm. Water flows through the soil under a
constant head of 1 m for 15 min. The mass of discharged water was found to be
1.2 kg. Determine  the coefficient of permeability of soil. 5

OR

4. a) State and explain the important applications of a flow net. 6

b) Describe pumping out method for the determination of the coefficient of
permeability of soil in the field. 6

c) The void ratio of a sand sample at the loosest and densest possible states are
found to be 0.55 and 0.98 respectively. If the specific gravity of the soil solids
is 2.67 determine the corresponding values of the critical hydraulic gradient. 5

5. a) Compare light compaction test and heavy compaction test in a tabular from. 5

b) Explain factors influencing compaction. 5

c) The optimum moisture content of a soil is 16.5% and its maximum dry density
is 15.7kN/m3. The   specific gravity of solids is 2.65. Determine

i) the degree of saturation and percentage of air voids of the soil at OMC.
ii) the theoretical dry density at OMC corresponding to zero-air voids. 6

OR

6. a) Write a short note on Newmark’s chart. 5

b) Write short notes on Neutral and Effective stress.  What is the role of effective

stress  in soil mechanics ? 5



c) A concentrated load of 40 kN is applied vertically on a horizontal ground
surface. Determine the vertical stress intensities at the following points.

i) at  a depth 2m below the point of application of the load.
ii) at  a depth of 1m and at a radial distance of 3m from the line of action of the

load.
iii) at a depth of 3m and at a radial distance of  1m from the line of action of the

load. 6

SECTION – II

7. a) What is Coulomb’s equation for shear strength of soil ? Discuss the factors
which affect the shear strength parameters of soil. 6

b) What are the advantages and disadvantages of triaxial compression test in
Comparison with the direct shear test ? 6

c) Determine the shear strength in terms of effective stress on a  plane within a
saturated soil mass at  a point where the total normal stress is 200kN/m2 and the
pore water Pressure is 80 kN/m2. The effective stress Shear strength
parameters for the soil are C1 = 16 kN/m2 and φ = 30°. 6

OR

8. a) Explain the various drainge conditions under which the shear tests can be carried
out. 6

b) State and explain Skempton’s pore pressure equation. 6

c) A Shear vane of  7.5 cm diameter and 11.00 cm length was pressed into soft
clay at the bottom of a bore hole. If  a torque of 550 N.m was required to shear
the soil, Calculate the shear strength.

The Vane was then rotated rapidly to Cause remoulding of the soil. The torque
required in the remoulded state was 175 N.m. Determine the sensitivity of
the soil. 6

9. a) What is ‘earth pressure at rest’ ? Derive an equation for determining the magnitude
of earth pressure for at rest condition. 6

b) What is stability number ? What is its utility in the analysis of stability of slopes ?
6

*3563104* -3- [3563] – 104



c) A  5m deep canal has side slopes 1:1. The properties of soil are Cu = 20 kN/m2

submerged unit weight = 9.81 kN/m3. If Talylor’s stability  number is 0.108.
determine the factor of safety with respect to cohesion. 4

OR

10. a) State the assumptions made in the Rankine’s earth  pressure theory. 4

b) Discuss Culmann’s graphical method for the determination of active earth
pressure. 6

c) A slope 1 in 2 with a height of 8 m has the following soil properties C = 28 kN/m2,
 =18kN/m3, Sn = 0.064. Calculate 1) Factor of safety with respect to cohesion

and ii) Critical height of slope. 6

11. a) What are different index properties of rocks ? What is their importance ? 8

b) Discuss the different modes of failure of rocks. 8

OR

12. Write short notes on any four : 16
i) Shear Strength of rocks.
ii) Insitu Stresses in rocks.
iii) Hardness of rocks.
iv) Rock permeability
v) Ring shear test.

___________________
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