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FOURTH SEMESTER
CIVIL EN,GinEmNG

CE 1251 — MECHANICS OF SOILS
(REGULATIONS 2007)

Time : Three hours . Makimum : 100 marks

Answef ALL guestions.

PART.A — (10 x 2 = 20 marks)

1. Deﬁ;ie the ter;n ‘dgﬁee of saturation.
2. What is meant b& well graded soil?

/ ;
3. Mention the hxnitations of Darcy’s law.
4. What are flow nets?

5. What is pressure bulb?

6.  What is meant by over consolidated clay?
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State Mohr-Coulomb’s law
How are shear test classified based on drainage condition?
Define the term ‘critical depth’ in slope.

What is meant by toe failure of a slope.?

PARTB— (5 ¥ 16= '80 marks)

(@) () Derive the:relationship Jbetween void ratio and
porosity. : )

() A saﬁ;ple of saturated soil has a moisture
content of 32% and bulk density of 19.8 kN/m3.
Deterinine the dry density and void ratio of the
soil and the specific gravity of the particles.
What will be the bulk density of sample of this
soil compacted to the same void ratio with 80%

saturation. s 12)

N ! T or
b (B What' is compaction? Mention the factors
affecting compaction. (6)

[ Tbé{ following data are obtained in a
compaction test. Specific gravity of the soil
2.65. Determine the maximum dry density and
Optimum moisture content. Take the volume
of mould as 1000 c.c (10)

Mass of soil in (gm) : 2010 2090 2115 2100 2060

Water content (%): 12.8 1456 155 165 190

:
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What is mean by Quick Sand condition?
Explain. @)

The following results were obtained from a
falling head permeameter test on a sandy silt :
sample length 140 mm, sample diameter
70 mm, initial head 1400 mm, final head
220 mm, time fér fall in head is 1 minute
20 seconds and standpipe diameter 6 mm.
A constant head test is carried out on the same
soil compacted to the same void ratio.
Calculate the quantity of water flowing
through the sample in ‘l()k minutes; if the head
of water lost in 100mm length of soil is
30 mm. Internal diameter the permeameter is
90 mm. 12)

Or
Distinguish between seepage velocity and
superficial velocity. ®)

What/ are the factors affecting permeability of
soil? ®)

The hydraulic gradient for an upward flow of
water through a sand mass is 0.90. If the
specific gravity of soil particles is 2.65 and void
ratio is 0.5 will quick sand condition develop?

®)
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What are the assumptions made in
Boussinesq's theory of vertical stress? 6)

A concentrated load of 1000 kN acts as a point
load at the surface of a soil mass. Determine
the vertical stresses using Boussinesq's theory

at

(1) a point 3m below, and 4 m away from the
point of action of the load and

(2) a point 4m below an& 8 m away from the
poin\t of action of the'load. (10)

Or
Ijisgus§ the limitation of Terzaghi’s theory o

congolidation. (6
3

A clﬂy*/'stratum 5m thick has the initial voi
ratio -of 1.5 and an effective over burder
pressure of 120 N/m?. When the effectiv
pressure is increased to 240 kN/m?, the voil
ratio is reduced to 1.44. Determine th
co-efficient of volume compressibility and fin:
settlement of the stratum. (1

' K141
4
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(1)  State the advantages of triaxial shear test. (6)

(i) Samples of a dry sand are to be tested in
triaxial and direct shear test. In the triaxial
test the sample fails when the major and
minor principal stresses are 980 kN/m? and
280 kN/m? respectively. What shear strength
would be expected in the direct shear test
when the n9rmal stress is 240 kN/m?? (10)

F

Or

In an in situ vane shear test on a saturated clay, a
torque of 356 Nm was required to shear the soil. The
diameter of the“vane was 50 mm and length
100 mm. Calculate the undrained shear strength of
the clay, The vane was then rotated rapidly to cause
remoulding of the soil. The torque required to shear
the soil ih- the remoulded state was 5 Nm.
Determine the sensitivity of the clay. 8)

A cylindf al sample of soil, having cohesion of
80 kPa and angle of internal friction of 20°, is
subjected to a cell pressure of 100 kPa. Calculate the
maximum deviator stress at which the sample will
fail and the angle made by the failure plane with the
axis of the sample. ®)

5
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A granular soil has Y = 19N/m*®, ¢’ =35

An infinite slope has to be made with th
material. If a factor of safety of 1.3 is need
against slope failure, determine the safe ang
of the slope.

(1) when the slope is dry

(@) if seepage occurs at and parallel to 1
surface of the slope.

Explain the Friction Circle method of stabi
apalysis.® 1

Or

Discuss - the stability of earthen dam sl
under steady seepage condition.

An excavation is to be made with a ver
“face in a clay soil which has Cu = 50 k@

‘. p= 18 kN/md. Determine the maximum 0

of excavation so that the excavation is st
Take the stability number as 0.261.

-





