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Note:

What is sensmwty? A , ...... Y o

‘What do: you understand by the pre consolidation pressure”
“What do you understand by the Mohr’s circle?
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This question paper contains two parts A and B.
1) Part- A for 10 marks, ii) Part - B for 50 marks.
Part-A is a compulsory question Wthh consists of ten sub questlons from all units

carrying equal marks. - P -
_Part-Biconsists of ten questlons (numbered from 2 to. 1 1) carrymg 10 marks ‘each. Fro
¢ach tnit, there are two questions and the student shiould answer one of them. Hence, the " *

student should answer five questions from Part-B.

PART- A

(10 Marks)

[

[

What are the uses of ﬂow net? [

Define quick sand condition. [

Why is it essential to know the stress distribution of load? [
What do you understand by relative density? [1]

What is consolidation? [

[

[

[

Draw the failure envelope for the UU test for partlélly saturated s011

PART -B
(50 Marks)

Derive an expression of bulk unit weight of soil using: speelﬁc gravny, v01d Tdth degree.._l
.of s saturation and unit welght of water. Use: phase diagram.- i
As0il has'a liquid Timit of'50% and a plasticity index of 20 When the 5011 at its hquid"

limit was dried, the percentage decrease in volume was 40% of its dry volume. When it

was dried from its plastic limit, the percentage decrease in volume was 20% of its dry

volume. Determine the shrinkage limit of the soil. [5+5]
OR

_Categorlze dlfferent types of gradmg of soﬂ based on the graln size dlstrlbutlon and__

“Thi moisture conteitt of antundistarbed sample of clay belongmg e Voleanic reglon igl

235% at full saturation. The specific gravity of the solids is 2.57. The dry weight of the
sample is 330 g. Determine, the saturated unit weight and void ratio of the soil sample.
If the sample is at 50% saturation, determine the total unit weight of the soil sample. Use
phase diagram. [5+5]

Max Marks 60::'




What dreh the factor affeels the compresslbﬂlty of the 5011.'1 Explam Ihe effett of these .

What solutions would you suggest to find out the permeability of stratified soil medium
if the permeability and height of all the soil layers are known?
In a falling head permeameter, the sample used is 20 cm long having a cross-sectional

-area.of 24 cm?®. Calculaté the time required for a drop of head from 25 ¢m t0:12 cm if the:.
-cross-sectional area-of the stand pipeis 2 cm?. The: sample of. soil ismade of three layers ;g

The thickness of the first layer from the top is 8 cm and has permeablhty of

3 x 10™* cm/sec, the second layer of thickness 8 cm has permeability of 5 x 10 cm/sec

and the bottom layer of thickness 4 cm has permeability of 6 x 10 cm/sec. Assume that

the flow is taking place perpendicular to the layers. [6+4]
OR

_Explairythe procedure to-find out the permeability of soil by constant head test. A
.For the subsoﬂ condition. shown in the followmg ﬁgurc illustrate total, effectwe and pore 5

water pressure distribution' when (i) the water table is‘at 2'm below ‘the ground level”
[S =50% above the water table] (ii) the water table is 2 m above the ground level. [4+6]

A N SO\

Clay

What are the dlfferent methods to ﬁnd out the stress d1str1but10n n the s011 at dlfferent' :
depths under vertically applied load. Discuss the advantages and limitations of these
methods.

The natural water content of a sample taken from a soil deposit was found to be 11.5%.
It has been calculated that the maximum density for the soil will be obtained when the

water content reaches 21.5%. Compute hew much-water must be added to 10,500 kg of.
‘-3.__s01] (m ItS natural state} in:order to mcrease the water content to 21; 5%. Assume that the :

degree of saturation in its natural state was 40% and'G = 2.7. [5+5]
OR

What are the different types of roller used for compaction of soil. Explain in details.

A concentrated load of 50 kN acts on the surface of the soil. Determine the vertical

stresses at points directly beneath the load up to a depth of 10 m at every 2.5 m interval.

[6+4]

factors on the compressibility of soil.

A certain clay layer 9 m thick is expected to have an ultimate settlement of 40 cm. If the
settlement was 10 cm after four years, how much longer will it take to obtain a settlement
of 15 cm? [6+4]




10.a)

Explain the procedures to perform the oedometer test. What parameters of soil can be
found out from this test?
Two clay samples A and B, of thickness 2 cm and 3 cm, have voids ratios of 0.68 and

0.72, respectlvely undera pressute of 200 kN/m?. If. thevoid ratios of the two soils. |
‘reduced to 0.5 and 0,62 respectively, when the pressure was’ increased to 400 kN/m2, find:

the ratio of coefficients of permeability of the two samples. The time requlred by the

sample A to reach 40% consolidation is 25% of that required by sample B for reaching
40% consolidation. [5+5]

Derive an expression of axial stress using cell pressure, coheswn and angle of 1nterna1

___fnLtlon .Also derive. the ~alue of failure angle . A
:In a CD. t;rlax1al test, a sorl elemént undcrgoes a fallurc ax1al stress ot 309 kN/m and a___!’ ol
¢ell pressure of 120 kN/m?. Deterinitie the normal ‘and shear stress on the failure plane. ¢

Also determine the angle of friction considering the soil as NC clay. [5+5]
OR

What are the different types of triaxial tests performed to find out the shear strength of

soil? Draw the Mohr’s circles and failure envelops for all types of triaxial tests.

Asm] sample of norma]ly consolldated clay was sublected toa consohdated undramed

:"af 50 kPa. The porc water: pressurc af fallure was’ rccorded to be 20, kPa and, conﬁmng:’;

pressure of 50 kPa was used in the test. Determine the consolidated undrained shear
strength parameters. [5+5]
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