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Note: Attempt all Sections. In case of anY missing data: choose suitably.

SECTION A
1. Attempt all questions in briel 2x07=14
5 Question \ CO | Level
nc. - ..
a. List the three main phases of 501} composition? [ K1
b. Define flocculated and di5persed so1l structures. |1 K|
- State Darcy's Law and explzin the significance of hydraulic | 2 l| K
' conductivity. - . B
d. Write two measures to control seepage In earth dams, _ |_2 1 E_ T
. | State the assumptions of Terzaghi's one-dimensicnal consolidation | 3 | K
theory. — N L -
f Differentiate between direct shear test and a triaxial shear test. | 4 [ K2
,,.|-gT [ State the difference between active and passive varth pressure. _U_l_kil_ __l|
SECTION B
2. Attempl any three of the lollowing: 07x3=07
\Q \ o Question CO | Level |
Sl | |
LA h Explain the significance of Atterberg limits (liquid limit, plastic limit, ( I K2
) \and shrinkage limit) in soil mechanics. How are they determined, and (
| how do they help classify soils? . !
b, A soil sample is partially saturated with a degree of saturation of 80%. | 2 | K3
The unit weight of the soil is 18 kN/m® above the water table and |
20 kN/m’ below. Caiculate the effective stress at a depth of 4 m, given
that the water table is 2 m below the surface. B
e Explain Proctor needle method and discuss its significance in quality | 3 K2
contrel of soil compaction.
Describe the Mohr-Coulomb failure criterior in detail. 4 K2 |
Discuss Coulomb’s theory of earth pressure and derive the expression | 5 K2
for active earth pressure considering wall friction. How does it differ
| from Rankine's theory? -
SECTION C
3 Attemplt any one part of the following: 07x1=07

Q | Question | CO | Level
ne. '
a. | Classify the structural and engineering behavior differences among

der B - ! K3
Kaolinite, illite, and montmorillonite. Why is montmorillonite more

problematic in civil engineering applications?
T
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"'b. A soeil sample has a porosity of 40% and is fully saturated. ThE.SpECiﬁC L K3
gravity of soil solids is 2.65, Caleulate the saturated unit weight and J
submerged unit weight. —J
4. Attempt any one part of the following: 07x1=07
Q Question ' CO | Level
o, |
Explain the concept f total stress, effective stress, and neutral stress in | 2 K2
soils. Discuss their interrelationships and their significance in
geotechnical engineering desipn. ) )
b. Describe critical hydraulic gradient, Derive the expression for the I 2 k2 ]
L critical hydraulic gradient | - J J
. 5 Attempt any one part of the following: 07x1=07
" To f o Question o CO \ Leuej
| RO. L
a. A clay layer 6m thick is stbjected to a uniform pressure of 40kPa, The | 3 K3
coefTicient of consalidation (Cv) is 510 *em¥s » and drainage occurs
on both sides. Calculate the time required for 50% consolidation.
b. Hlustrate the difference between-ﬁrima:y consolidation

and secondary | 3 K3
, consolidation. Discuss the physical progesses governing each and the
L _time scales over which the

y.oceuyr,
——__.___"—————____________ o
) . L%
6. Altempt any one part of the following: 07x1=07
Question CO | Level

: —L-_ﬁ__________.___————-—-__________

. L] L] A -
!E.K.Elmlni? lh.e mechanisms leading to liquefaction and the factors | 4
lnﬂuencm 2L, https:fﬁwww.aktuon!ine com

1 =Y [] ¥ [ -
' A point load of 200kN acts on a horizontal soj| surface. Caleulate the | 4
J ' vertical siress

. 2ress al adepth of z=3m gnd at aradial distance r=4m from the
Qint of application, |Jse Bouw

Al $sinesq’s equation.
-2+ D0ussinesq .L______ﬁ_ﬁ___

—
7.

Altempt ap one
At . i "

G ..._y Ii_s__rwt_l_l' the following: 07 x1=q7
o, Question
C | et enpression forgare |

soil (¢ fP“‘v‘““”{ Tor active earihy pressure for a cohesive-frictiongl 5
b | ) using Rankin g .S — “
, l Ustriste t)ye SIEPS Vo |yed

lved iy drawing the pressure distribution g
by LUlllgnm's

for in; ) .
4 reta; g{ﬂg wall ygj, graphical me thod

iug,r:'ui;“t 5
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