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PART A =
(Answer all questions; each question carries 3 marks)

A given soii sample has equal volume of solids and voids. Determine the void ratio

~ and porosity of the sample.

Differentiate between sensitivity and thixotropy of soil. If a soil sample has

- sensitivity value less than 1, comment on the soil type.

A soil has liquid limit of 30%, plastic limit of 10 % and natural condition water
content of 20%. If the toughness index of the soil is 40 %, determine the plasticity

index, flow index and liquidity index.

- State Darcy’s Law and comment on coefficient of permeability.

What causes quick condition in soil? If a soil has a specific gravity of 2.65 and

“void ratio of 0.65, at what gradient will soil béhéve as quick.

Differentiate and explain the between pressure 'i's:d_bars and pressure bulbs with a
neat sketch. '

Plot a typical compaction curve and explain OMC and MDD.

- A clay stratum 4 m thick has an initial void ratio of 1.4. When the sample is

subjected to an increase in pressure, the void ratio reduces to 1.33. Determine the

i - final settlement of the stratum.

10

11 a)
b)

What is rotational failure of slope? Explain the three types of rotational slope
failure using neat sketches.
Explain Mohr-Coulomb failure criterion.

PART B
(Answer one full question from each module, each question carries 14 marks)

Module -1
Explain the determination of field density by sand replacement method.
An embankment needs to be constructed using 30,000 m? of soil and have a void

ratio of 0.7. There are two borrow areas nearby— area 1 and area 2. Area 1 borrow
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pit soil have a void ratio of 0.9 and the transportation cost of the site soil to
embankment area is Rs. 20/m>. Area 2 borrow pit soil have a void ratio of 1.2 and
the transportation cost of the site soil to embankment area is Rs. 10/m>. Which

borrow pit is more economical?

12 ' Explain the procedure to determine cc1ﬁc gravnty of sandy soil sample using 4

““pycnometer.
B)@“A%’ﬁ“fﬁpwof wet soil has-a volume ofi{)v&%’fg‘rifa%?"“’d a mass of 40 kg. When the 10

sample l%drled in oven its mass reduces to 34 kg. The specific gravity of sample

is £§7 Dctermme bulk density, watericontents dry density, saturated density, void

1%051&, degree of saturation and percentage air voids of the sample.

R4 Modgfé;ie 2
i

13 ) Bnumeragg the procedure used for determination

Casagrande’s apparatus with neat sketches.

by Classify the soil as per ISC system. The analysis of soil gave the following results: 6
% passing 75 p sieve = 10; % retained on 4.75 mm sieve = 40; Uniformity

coefficient = 8; coefficient of curvature = 4; Plasticity index = 8; and Liquid limit

14 ¥platiihie laboratory procedure adoptednforsdetermining permeability using 8

, constantzhead permeablhty test withr a“’neatﬁ“ Ire;

f’“ Module -3
15 a). "Sketch the contact pressure distribution!tﬁglow,d exible and rigid footing in sand. 4
and clay.
b} A sand deposit-consists of 2 layers. The top layer is 2m thick having y= 17 kN/m?* 10
flnd. bottom layer is 5 m thick having y¢,,.= 20-kN/m?, The water table is at a-depth

mxﬁ; of 3m- from the ground surface and-a i‘gne of capillary saturation exists 1.m above
“ilthetwater-table. Obtain the variation OF fotalsstrass, neutral stress and effective

sidndiplot the same. %&j b
16 a:} A concenirated load of 1000 kN i isg apphedg at t %e ground surface, Determine 7
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i} Point P which is 7m directly below the load
ii} Point Q at a depth of 5m but at a radial distance of 4m from axis of load
iii) Point R at a depth of 1m and at a radial distance of 2m from axis of load

A square foundation of size 4m by 4m carrics a uniformly distributed load of 7

e

2001«:}\1/m2 Determine the vertical stress at a P which is at the centre of the square

hd-at d depth of 5m below the square fbundation “Fhe influence coefficients are

fgiven: bel
it
s
T
. mé%? |
o4 [o2 04f B 0.8
025 8, 0.0179 0.0328 7], 0. 0.0504
04 % 0.0328 0.0602 0.0931
0.6 & . .0801 :
& 0.0435 0.0801 0.1247
0.8 0.0504 0.0931" .0.1461
Module -4

17 a) What is pre-consolidation pressure? Explain its determination procedure with a 6

%neat figure. g ﬁ

b) Ad4m thlck clay layer beneath a buﬂdmg undergoes double drainage. The 8

coéff' cwnt of consolidation of clay was“found‘*to be 0.03cm*min. The final

g@.ﬁ.expected%gettlement for layer is 10 cnifDeiermineihe time in days it will take for

'3“ 401% of consolldatlon to be complete?
18 a@Explam%any 2 field compaction methods:suitabl

TAlso estimate the time required in days. for

a settlement of 8 cm to occur. ?’g b
r cohesionless soil in detail. 4
) List the [aboratory tests adopted to defermine the a nount of compaction.and water 10
%’% content.{é%élmred in field. Enumerats%% WJth neat. sktch the laboratory procedure
adopted to find optimum moisture conterit and maximum dry density when very
heavy loads are considered to act in field.
Module -3
19 ?é%ﬁ The following results were obtained f;g)wm?a CU test on NC clay. Obtain the shear 10
id strength parameters -by .graphically pfottmg the strength envelope in terms of

'S:‘.
%af‘ﬂf&gcnvé‘“stress (Use graph sheet}
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Sample No. [ Cell pressure (kPa) | Deviator stress | Porewater
(kPa) pressure (kPa)
-1 350 210 160
[ 550 33:44 250
750 %%ggm L 300

b) Dé”?érmme the shear strength of soil simple*from"the following vane shear test

xm

0o

20 a)y Explain the procedure adopted for dlré}zt shear testi%g of soil with a neat figure and
éj Ketchpthe typical failure envelope of the:testii:

Sﬁata.%’lfo%ue applied = 4200 N cm, diaméter;ofivane = 1.2 cm, height of vane =
24 cm

TG

) A vertlc%li cut is made in a clay dgﬁposnt havmg?c =35kN/m?, ¢=0;y=
5

18 kN /é'gl . Find the maximum hBIghLOf the cu%ggyﬁlch can be made so that it can
??.;
stand unsupported. Adopt Taylor’s stabllrty number as 0.261.

Hkok




