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11.

Assume suitable data if found necessary.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

What are all the atterberg limits for soil and why it is necessary?

Define sieve analysis and sedimentation analysis and what is the necessity of
these two analysis?

What is meant by total stress, neutral stress and effective stress?

What is meant by capillagy rise in soil and how it affects the stress level in
soils? S

Write down Boussinesque equation for finding out the vertical stress under a
single concentrated load.

Define normally consolidated clays and over consolidated clays.
Write down the Mohr’s-Coulomb failure envelope equation.

Why triaxial shear test is considered better than direct shear test?
Differentiate finite slope and infinite slope.

List out any two slope protection methods.
PART B — (5 x 16 = 80 marks)

(a) Write down a neat procedure for determining water content and specific
gravity of a given soil in the laboratory by using a pycnometer.

Or
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Sandy soil in a borrow pit has unit weight of solids as 25.8 kN/m3, water
content equal to 11% and bulk unit weight equal to 16.4 kIN/m3. How
many cubic meter of compacted fill could be constructed of 3500 m3 of
sand excavated from the borrow pit, if the required value of porosity in
the compacted fill is 30%. Also calculate the change in degree of
saturation.

The water table in a deposit of sand 8 m thick, is at a depth of 3 m below
the ground surface. Above the water table, the sand is saturated with
capillary water. The bulk density of sand is 19.62 kIN/m3. Calculate the
effective pressure at 1 m, 3 m and 8 m below the ground surface. Hence -
plot the variation of total pressure, neutral pressure and effective
pressure over the depth of 8 m.

Or

Write down the procedure for determination of permeability by constant
head test in the laboratory.

A concentrated point load of 200 kN acts at the ground surface. Find the
intensity of vertical pressure at a depth of 10 meters below the ground
surface, and situated on the axis of the loading. What will be the vertical
pressure at a point at a depth of 5 m and at a radial distance of 2 m from
the axis of loading? Use Boussinesq analysis.

Or

Explain with a neat sketch the Terzhaghi’s one d1mens1onal consolidation
theory. v

A saturated specimen of cohesionless sand was tested in triaxial
compression and the sample failed at a deviator stress of 482 kN/m?
when the cell pressure was 100 kN/m? under the drained conditions. Find
the effective angle of shearing resistance of sand. What would be the
deviator stress and the major principal stress at failure for another
identical specimen of sand, if it is tested under cell pressure of
200 kN/m?. Use either Mohr’s circle method or analytical method.

Or

Write down a step by step procedure for determination of cohesion of a
given clayey soil by conducting unconfined compression test.

A new canal is excavated to a depth of 5 m below ground level through a
soil having the following characteristics : C = 14 kN/m?;, ¢=15"; ¢=0.8
and G=2.70. The slope of banks is 1 in 1. Calculate the factor of safety

with respect to cohesion when the canal run full. If it is suddenly and
completely emptied, what will be the factor of safety?

Or

Write down the procedure for determining the factor of safety of a given
slope by Friction circle method. .
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