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ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

State the dewatering method suitable for the following
soil conditions.

{(a) Silt with more than 60% of sizes are finer than
0.02mm.

(b} Fine sand with Dio = 0.25mm.
{¢) Grravel with sand content of 5%.

What are the frequent problems encountered in
dewatering using shallow excavation?

Write the advantages and disadvantages of well point
system?

Define water deficiency?

What is the functional difference between sand
compaction pile and lime pile?

State the suitability of vibrocompaction or vibroflotation
in a soil deposit consisting of 60% fines out of which clay
alone 40%.
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A strip reinforcement of 75mm wide and 2mm |
placed at a depth of 2Zmm in a sand fill of 16 kN/
subjected to a tensile force of 6 kN. What is the le
required to resist the force if relative friction
between soil and reinforcement is 20° and factor of s:
=257

Distinguish between permittivity and transmissivity?

State the limitations of thermal stabilization methods

What are the basic requirements of good bentonite s)
to support and stabilize a vertical cut?
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PART-B (5x16=80 marks)

It is proposed to construct a tall building with
two basement floors over an area of 25mx 25m
at a location where the permeable deposit
(sand) of 16m thick foHowed by a imperious
hard clay deposit. The in-situ test conducted
indicated that the coefficient of permeability of
sand is 0.002m/s and the level of water table is
at 1.8m from the existing ground level. It is
proposed to lower the ground water level to a
depth of 6.5m from the existing ground level.
Design a suitable well point system and check
the head at corner well. Assume any other
parameters if required.

Or

(i) A grout hole has been pressure tested
and recorded a flow of 0.4m¥m.min
under a pressure of 2 bars. State
whether the deposit requires grouting to
control seepage water.
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State different tests to be conducted to
control the quality of grout.

Distinguish between suspension and
true solution grouts. State the way
sodium silicates operate in grouting
sand to improve its strength. Also bring
out its effect on strength, modulus and
long term strength based on silicate
content.

Compare " different methods of
dewatering system with reference to
suitability, uses, merits and demerits.

State the mechanism involved in
stabilizing the soil by thermal and
freezing technigues.

Calculate the volumetric heat for
unfrozen soil of dry unit weight equal to
1600 kg/m3.

Or

State alternative methods of ground
freezing and bring out the limitations of
one over the other.

Explain the mechanism involved in the
electro-osmotic dewatering and explain
various arrangements of electrodes for
different excavation works.

How the strength and permeability of
compacted soil are affected? Explain
with supporting data,
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What is the charge required if the soil is
to be compacted to a depth of 6m and a
radial distance of 3m by blasting
technique? Take k = 2.

Amoung the various deep compaction
methods which is superior and why?

Or

A soft clay sample collected at a depth of
1m showed undrained strength of
15kN/m? and I, value of 20%. The
effective over burden pressure on the
soil at the depth of 1m is 10 kN/m2
What is the pre-consolidation pressure
which can be applied on the soil without
causing bearing failure?

An embankment is proposed to be
constructed over a layer of soft clay of
9m thick underlain by an impermeable
stratym. The embankment exerts an
average pressure of 75 kN/m2. The test
on clay sample showed the following
details on consolidation properties. Cv =
4.5 m?year, Cn = 8 m?year and mv = 2.7
x 10“m¥%kN. In order to accelerate the
consolidation and also to reduce post
construction settlement, the clay layer is
proposed to stabilize using sand drains
of 400mm in a square pattern,
Determine the magnitude of settlement
that can be expected due to radial and
vertical consolidation with in a period of
5 months.
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It is proposed to stabilise a clay layer of 8m
thick using stone columns arranged in a
triangular pattern to support an oil storage
tank of 80m diameter. The tank exerts an
average pressure of 120 kN/m? on the tank
pad. The wet and effective unit weight of soil is
18 kN/m3 and 9 kN/m? respectively and the
water table is at 1.5m depth from the top of
the clay. The undrained cohesion of clay is 20
kN/m?. Design suitable diameter of stone
column and spacing required to support the oil
tank.

Or

@) Derive the relation between spacing
diameter and void ratio before and after
compaction for the design of sand
compaction piles.

(ii) A soft clay bed is stabilised with lime-
clay columns of 25 numbers arranged in
a squagre array of 5 x 5. The diameter
and spacing of columns are 900mm and
2.lm  respectively.  Strength  and
consolidation test on clay showed that C.
= 18 kN/m? and mv = 2.1 x 104 m¥kN,
The thickness of clay layer is 8m and is
subjected to average pressure of 100
kNfm?. Calculate the settlement of
treated ground if the lime-clay columns
are not reached creep limit and My =
10Moit.

1) What are the parameters influencing the
selection of grout material?
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Distinguish between suspension grout
and solution grout.

Whats are the functions of geotextiles
and illustrate each function with
suitable example.

Or

Explain the operation of triple phase
fluid system of jet grouting and bring
out its advantages over other methods.

What are the methods to be followed to
assess completeness and adequacy of
grouting?

State the steps involved in the design of
reinforced earth retaining walls.
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