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Note, ..This questlon paper contams two -parts A and B —————
“Part A is comptilsory which caities 25 marks. Answer all questlons in Part A Part B

consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

. PART-A_ .

P P P R R (Z:S-MQrks)
1.a)  Define the terms (i) Degree of saturation (ii) air content (iii) relative density. [2]

b)  List the common clay minerals and summarize their key properties . [3]

c)  State Darcy’s law. Explain the validity of Darcy s law. [2]

d), ..Describe the quick sand condition. - .. ..o L L o, 3]

&)} i Explain stréss distribution ifn"§oils for conceri't'r“hted loads by Bou’ssmesq theory.? i [2]

f)  Differentiate between (i) Standard Proctor test (ii) Modified Proctor test [3]

g) Define the terms ‘Normally consolidated soils’, coefficient of volume change’, and
‘coefficient of compressibility’, [2]

h)  What is the pre-consolidation pressure? [3]
1) ..~ Discuss the characteristics of Mohr’s circle. . .. T o ol2]
J) ~Explain the classification of shear tests based o dramage conditiGhs. AN
PART - B
(50 Marks)

2.4): ;" Explain the Soil formation and §oil types. 73 :™ 00
b)* “Explain the téfms porosity, void ratio and dégree’of saturation’ l ™’ of wet sorl werohs
20 kN. Its dry weight is 18 kN. Specific gravity of solids is 2.67. Determine the water
content, porosity, void ratio and the degree of saturation. Draw a phase diagram. [5+5]
OR '
3.a)  Anundisturbed saturated specimen of clay has a volume of 18.9 cm® and a mass of

30 2 g. on cwcn drying, the-piags reduces toi 18 0 g. the volimg of dry specimen as

“determined by displacementi of Thercury is 9.9'ci’. Determine shrinkage limit, spécific
gravity, shrinkage ratio and volumetric shrinkage.

b)  Explain sensitivity, thixotropy and activity. The insitu void ratio of a granular soil

deposit is 0.50. the maximum and minimum void ratios of the soil were determined to

be 0.75 and 0 35 Gs=2.67. Determme the relatrve density of the deposrt [5+>]

4.a) WExplam Caprllarrty in soils. Calculate the approxrmate herght of caprllary rise in a sorl
having e = 0.75, Do = 0.05 mm (assume C =25). What is the value of capillary tension?

b) A 5 m thick sand layer (Gs = 2.67, e = 0.6) is underlain by a bed of 4 m clay
( ysat= 20 kN/m®), plot the total, neutral and effective stress distribution upto the
bottom of the clay layer, when (r) the water table is at 2m below ground surface ( take,

water table is 2 m above the ground surface. [5+5]



OR
What are the factors affectmg permeability‘7 A horizontal stratified deposit con51sts of

HS50x 107 rnls and 15% 107 m/s and there thicknésdes are 6 m, 3m ‘dnd 18m reSpecl’ively

Find effective average permeability of the deposit in horizontal and vertical direction.
Explain quick sand condition. Give the characteristics of Flow nets. [5+5]

maverage increasé in vemcal ‘stiess at the clay layer under the cenire line and edge of the

Ta) .

building.

Explain Newmark's chart for finding vertical stresses.
OR

During a compaction test, a.soil attains MDD of 18.6 kN/m at.a moisture content of

[5+5]

5.;;15% Taking : specific gravity - of soils as" 27 find the dégree of saturation: and
percentage air voids at MDD. What will be the dry density corresponding to zero air

tLUBxplain Teizaghi's 1-D conSohdanon theoxy

voids at OMC. How does compaction improve the engineering properties of soils?
An elevated structure with a total weight of 10,000 kN is supported on a tower with
4 legs. The legs rest on piers located at the corners of a square 6 m on a side. What is

the vertical stiess increment- (lue to this loadmg at a point 7 m- bcneath the centre of the
''''' R AR L[5+5]

A 8 m thick clay layer with single drainage settles by 120 mm in 2 years. The
coefficient of consolidation for this clay was found to be 6 x 10~ 3 em?/s. Calculate the
likely ultimate consolidation settlement and find out how long it will take to undergo

90% of the: settlement I R N

OR
A clay soil, tested in a consolidometer, showed a decrease in void ratio from 1.20 to
1.10 when the pressure was increased from 0.25 to 0.50 kgf/cm? Calculate the
coefficient of compressibility and the coefficient of volume compiessibility If the

1‘:10 m*/ year calculate the coefficient of pennea'bihty in cm/s lf the samples fested at

the site was taken from a clay layer 3 m in thickness, determine the consolidation

settlement resulting from the given stress increment.
Explain height of solids and change in void ratio method for computing equilibrium

void ratio }}}}}} [5+5]
. "”Explain the stréss-strain and voltime change behaviour of sands.
Triaxial test carried out on a partially saturated clay gave ¢' = 20kN/m? and ¢' = 22° I

the pore pressure parameters for the clay A and B were 0.45 and 0.8 respectively,
calculate the pore pressures in a specimen of clay at the beginning and end of each of

..the two stages of one of the test. (i) Consolidation stage when.the cell pressure was

150 kN/m?i(ii) shear stage with a:cell pressuies rhised to 300 KN/in?.

Explain direct shear test and unconﬁned compression test.

OR
In an insitu vane shear test on a saturated clay, a torque of 35 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

[5+S]
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