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Instructions: - (1) Answer to the two sections must be written in separate
answer books.

(2) Figures ro the right indicate full marks.
(3 )  Assume su i tab le  da ta  i f  requ i red .

QI (A)

(B)

QI (A)

(B)

(c)

sEqTroN - r

Eniist the various methods for determining water content in the (4)
laboratory.  Explain calc ium carbide method.

A cylindrical specimen of soil is 7.5 cm long and 3.75 cm in (4)
diameter and has a mass of 175 gm, If the water content is 1g % and
the specific gravity of solids is 2.68, determine the degree of
saturation

(C) What is cornpa.ction curve? Give its salient features. \\rhat is zero-air (4)
vo id  l ine?

OR

ln a compaction test on a soil, the rnass of wet soil when compacted
in the rnould was 1.855 kg. The water content of the soil was I-6%.rf
t lre volume of nrould was 0.945 litres, determine the dry density,
void ratio, degree of saturation ancl percentagc air voids. Take
G:2.68.

what are the factors that affect compaction? Discuss in brief.

A soil sarnple with a grai^ specific gravity of 2.67 was hlled in a
1000 ml container in the loosesr possible state and the dry weight of
the sample was found to be 14.7t N. It was then filled at the densest
state obtainable and the weight was found to be 17.70 N. The void
ratio of the soil in the natural state was 0.63. Determine the densifv
index in the natural state.

(4)

(4)

(4)
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Q2(A) The following are the resuits

performed on a sample of soil'
of the standard compaction test (6)

unit weight (Yu), Unit weighJ of (5)

solid (G), Water content (w) and

Water content (%) 7.1 1 1 .5 t4.6 17.5 t9,7 21.2

Mass of r,vet soil(kg) 1 -
t . l 1.89 2.03 1.99 1.96 | .92

lf thffifO "t.a 
was 950 co. and the specific gravity

of soil grain was 2.65, make necessary calculations and plot the

water content-dry density curve and obtain the optimum water

content and the maximum dry density'

(B) Enlist the ditferent methods for determining liquid limit in a (5)

laboratory. Describe cone penetration method in detail.

OR

Qz(A) Explain the test of compaction in which higher compactive effort is (6)

to be given to the soii.

(B) Derive the relation between Bulk

water (1*), specific gravity of soil

void ratio (e).

Q3(A)

(B)

Describe direct shear test. What are its merit and demerits?

A series of consolidatcd untraincd triaxial test was conducted on

oven-consolidated clay and the foilowing results were obtained'

Plot the strength envelope in term of effective stresses and hence

determine the strength parameters'

if the soil was precortsolidated to a pressure of 1000 kN/ m2, plot the

variation of the pore pressure Arwith the over consolidation ratio'

(5)

(6)
ffi
viHi

Sample

no
I ,

pressure(KN/tn- )

Deviator

stress(kN/m2)

Pore water
pressure(kN/m2)

i t25 510 -70

2 250 620 -10

500 850 + 120
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StrCTION - II

Q4(A) Explain variable head permeability rest with neat sketch. (4)

(B) Write a shoil i  note on venical stressdistribution on a hOrizonfal (4)
p lane.

(C) Explain the striss v/s void rario t:urve irrdetails with neat f ieure.

b

:
a

-
2. t
t

Q4(A) Define the teJms 
.tl ischarge 'eiocity and seepage velocity. Also (4)

der ive the relat l ionship between thern.
I

write a short'bte on square root of t ime fift ing'rethod.
i
i

Explain the eqririvalent point load method.

I
Q5(A) Write down {n. assumptions fbr Rankine,s

expressio' fori active ear-th pressure u'der the
conditions. i

I

(4)

(4)

(6)

(4)

(s)

(s)

(4)

(4)

OR

OR

(B)

(c)

theory. Derive an
dry cohesive soil

(B) Discuss the vall ious methods for improving stabil ity of slopes.

Derive an eqrpation fbr lactor of safety of an irfirite slope iri
cohesionless sdil under the ei'fect of steacly seepage paraliel to the
srope. j

Derive. an equafion for clete.'r ining the nragnitucle of earth pressure
at rest  backf i l l . i

I:
i

I

ca.lculate 
lh_e toejficient of permeability of a soil sarnple 6 crn in

Iterght and 50dm' in cross - sectional area, if a qua'tity of water
equal to +5Onil passecl dorv' in l0 rninutes uncler an eifective
co'stant, head 

{f 40 cnr. o' ove' d'yi 'g, the test sarnple iveighs 495
gr.rs. I akrng ti{e specific gravity of soil solicls as 2.65, calculate the
seepage velocit[ '  of water during the test.

t -
A corrcentratQd load of 50kN acts on the surface of soil, plot the
variation of vprtical stress increnrent due to load on the horizoltal
plane at a de$th of 2rn up to a ho'izo'tal dista'ce of 3rn on either
side of centre.l

A saturated cjlay layer of 5m thickness takes 1.5 years fbr 50%
pril lary cons{lidation when drainecl on both sides. Its coefficient of
volunre chan{e is 1,5 x l0'3 nl '/kN. Detenline the co- efficient of
consolidation pnd coefficient of permeabil ity. Assume T'*: l0kN/rn3.

BND OF I'APER

Q5(A) f6)

(B)

Q6(A)

(B )

(4)(c)


