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FORTH SEMESTER
CE 1251 - MECHANICS OF SOILS
CIVIL ENGINEERING
Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1.  Write the significance of OMC in Proctors compaction
test.

2. The dry density and density at 50% saturation of a soil
are 1.7 g/cc and 1.9 glce respectively. Find its porosity.

3. Explain quick sand condition in soil mass.

4. State any four assumptions made in the construction of
flow net.

5.  State the limitations of Terzaghi’s one-dimensional
consolidation theory

6. What is the influence of co-efficient of permeability on the
rate of settlement.

7. A purely cohesive soil sample of cohesion 25 kPa is
subjected to a cell pressure of 100 kPa in a triaxial test.
Will the sample fail by shear? Justify your answer.

8.  For what type of soil vane shear test will be conducted
and write the advantages of test?
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12.

Why we cannot able to use the shear strength parameters
in the slope stability analysis.

What are the different ways in which a finite slope may
fail?

PART—B (56x16=80 marks)

(@ (i) Explain the purpose of classifying a soil (8)
sample.

(ii) Discuss the bases on which soil (8)
classification system are devised

Or

() () Explain-the method of determination of (8)
liquid. limit in the laboratory

(i) A dry soil mass has a volume of 976 cm3 (8)
and weighs 1625 gm. Assuming Gs=2.7
determine its bulk density for 25%
saturation , 50% saturation , 100%
saturation --

(a) How will youfind the permeability of clay in (16}
laboratory? Explain the procedure to
determine the co-efficient of Permeability

Or

(b) (i) State the formula which expresses (4)
Darcy’s law, explaining the symbols used.
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[image: image3.png](i) A 3m thick sandy stratum has a (12)

coefficient of permeability of 3 x 10-2 m/s.
a separate test gave a porosity of 40% and
bulk unit weight of 20.6 kN/m2 at a
moisture content of 31%. Determine the
head at which upward seepage will cause
a quicksand condition. Also find the
discharge velocity and seepage velocity
under quicksand condition.

13 (a) () Explain how coefficient of consolidation is  (4)
determined based on log t ( vs) dial
reading method.

(ii) The following observations were obtained (12)
from a proctor’s test in the laboratory.

Water

4 8 10
Content %

1.702 | 1.720 IL723 1.726

12 14

Dry Density | 1,688 1724

(ya_gmycc)

Determine optimum water content and maximum void
yatio. Also determine the maximum dry density at zero
air voids condition. for optimum water content. Assume
G=2.65

Or

() A 8 m thick clay layer with single drainage (16)
settles by 120 mm in 2 years. The co-efficient
of consolidation for the clay which found to
be 62 x 10 cm2fs calculate  the
likely ultimate consolidation settlement and
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(a)

®)

find out how long it will take to undergo 80%
of the settlement.

@

(i)

@

(i)

Discuss the limitations of direct shear
test.

A direct shear test was conducted on a
60 mm x 60 mm sample of cohensionless
sand. The normal load was 360 N. The
failure occurred at a shear load of 180
N. find the anglé of internal friction.
Also, locate the principal planes and
find the principal stresses

Or

In an insitu vane shear test on
saturated clay a torque of 35 N-nun was
required to shear the soil. The diameter
of the vane is 50mm and length 100mm
calculate the undrained shear strength
of clay. the vane was than rotated
rapidlyto cause re-moulding of soil. The
torque applied to shear the soil in the
remolded  state was 5 N-m.
Determine the sensitivity of elay

The table gives the data at failure
obtained from consolidated undrained
tri-axial tests on three identical
cylindrical specimens of saturated clay.
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1 2 3
All-vound cell pressure, os(kN/m2) 150 300 450
Principal Stress difference. (03 - 61 ) (kNAn2) 192 341 504
Pore water pressure, u (kN/m2) 80 154 222
Determine the cohesion and angle of
shearing resistance for the soil in terms of
(i) Total stresses
@i Effective stresses
15. (a) (1) Discussthe different types of slope failure (8}
with sketch
(ii) Explain the slope stability analysis by (8)
method of slices
| Or
®y A propaséd cuttirig in a homogeneous cohesive (16)

soil (undrained cohesion= 45 kPa; angle of
internal friction= 0° and unit weight = 19

kN/m3) will have a
slope angle of 25" and will be 8 m deep. Using
Taylor's stability chart, determine

the factor of safety against shear failure when
hard stratum is encountered

(1) At a large depth
(i) At a depth of 12 m from ground level
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