ok Sem.

ngg. (CEE

N.,\MI( UNIVERSI
SATION O] nLAMlumpv
ND ENVIRONM]

DEPAR] M NT OF

Semester Final Examination
4441

Course
e Title: Soil Mechanics

Couw

Thereare?

T marin Toc Syimbors

1@

)

2(a)

2b)

3a).

A,

No.: €

©

May 21, 2024 (Group B)

OF TECHNOLOGY (1UT)
ATION (0IC)
EERI

Summer Semester: 2022-2023

Marks: 200

Time: 3 Hours

isory. Programmabl

Auswer i
alculators are not allowed. The figures in the

Bricfly explain soil fabric and structure

1 and 2. Quest
ight margin indicate

Briefly demonstrate the Casagrande method for determination of the Liquid Limit

The mass of a soil specimen is 800 g After oven-d
Determine the toal volume and void ratio of the sample where the specifi
the soil is 2,65, and the degree of saturation is 50%.

ried, the mass becomes 680 &
gravity of

Define the optimum water content. What do you mean by the dry of optimum and wet

of optimum.

Derive the cquation of the degree of consolidation in one-dimensional condition
pmm«m by Terzaghi. Also, write down the assumptions applicd in deriving the

equatior

A planof a usiforly oudod o ngular ares, having a load of 200 kpa,
ses below point A at depths of 0.3m and 5 0m
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u“». Fig. A for gettin

Determine vertical stres

6.5m

shown in

To construct a road, 10.000m" compacted soil is required, where the void ratio of the

compacted soil is s
Table 1 lists the respective
soil. Make necessa
to minimize the o

e void ratios

able 1. v

id atio and cos

81 kN/m'

[
I

void s

An carth dam of volume 20,000m’" will be constructed us

130
0.90

120

pit B. Soil parameters of pit A. G.=2.

G270, =085, w=12%, woye

must be constructed for 7= 1850 KN/m'.
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4(a)

4(b).

(i) For constructing the dam, which pit is suitable”

(if) What will be the required volume of the soil? Use, suitable pit only .
(iii) How much water needs to be added 1o maintain the required dry density of the
dam?

The time required for 50% consolidation of a 25mm thick clay layer (drained at both
top and botiom) in the laboratory is 5 min, Haw long in days) will it ke for a 5.0m
thick clay layer of the same clay in the field under the same pressure increment to
reach 50% consolidation? In the field, there is a sand layer undemeath the clay layer.
Use, 1:-0.197 for 50% consolidation.

Answer the following questions for a clay layer shown in Fig.2, y17.81 kNm®, 3~
81N/, (=0.35, (', = 0.05, ¢y = 0.90 at the center of the’ layer, €, = 5.0 m/year.
(i) Compute setlement of the clay layer for 90% primary consolidation using . =

(i) I 6% = 150 KN/m*, what will be the total primary consolidation scitlement of the
clay layer?
(i) Compute the time required 10 reach 100 primary consolidation where the fime
factor, 7,-1.781 for 100% consolidation.
Surcharge, g =100 kPa.

Fig2

A concrete Dam is shown in Fig.3 Answer the following questions

(i) Draw flow-nets for the ground

(1) Caleulate the seepage per day under the concrete dam, where the coefficient of
permeability of the soil. £ = 1,010 mysec.

(i) Compute total head, pressure head, and elevation head at points A, B, C, and D,
(iv yCI\:cL Ah: condition of piping for saturatcd unit weight of soi, 71881 KN/m’,
use jo
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o) Compute, normal stress at point A on a tunnel liner shown in Fig.4, considering carth
pressure at rest
3o ] AR F30° OCR =10
7 16.0 kN/m'*
o
W e g-39.0cR=25
o= 1781 KN/
Figd =981 kNm'

6(b). You are planned to excavate ground hay vey soil to build a foundation. The
undrained shear strength of the soil is 32 kPa, unit weight of the soil is 16 KN/m"
Compute the maximum depth you can excavate without any retaining structure.
Consider the undrained condition of the ground

6(c) A building will be constructed with two basement floors in the ground shown in Fig.5.
Ground will be excavated after inserting retaining structure in the ground. The ground
water table is at the top of the ground. Answer the following questions -

(i) Compute the angle of internal friction of the soil
(i) Compute the required smbedded depth, -, of the retaining structure considering
equilibrium between active and passive carth pressures,

= 0kPa, K, =0.40
= 1881 kKN/m'
981 KNim'

6 shows a fiictionless retaining wall in active carth pressure conditions. Answer

the following questions

(i) Draw the distributions of total vertical siress. effective vertical stress, pore water
pressure, and effective lateral stress considering the Rankine active
Use ,-9.81 KN/’

(i) Compute total active carth pressure acting on the retaining wall

(iii) Compute the location of the resultant active earth pressure acting on the retaining
wall

h pressure.

4 30kPa
e=20kPa. ¢ =25
3 15.50 KN’

- Water
= 5kPa ¢ =0 able
Fon = 1981 kN
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