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TCE-506 1203
0dd Semester Examination, 2017-18

B.TECH. (SEMESTER-V)

SOIL MECHANICS AND ENGINEERING GEOLOGY

Time: 03:00 Hours Max Marks: 100

Note: All question carry equal marks. All questions are compulsory. All parts of the question carry
equal marks. Assume any missing data, but mention it on answer book clearly.

1 Attemnpt any four [5xa= 20]
(a) Discuss properties of following soil types. Bentonn 2, Kaoline. Clay. Shale

(b) Define dip and strke What is the impartance of topographic maps and geclogical
maps for civil engineers?

{c) Classify the soil under tha unified soil classification system
(d) Write engineenng properties of rocks. Explain about the igneous rock formation
(e Wirite shart notes on the following

i Coefficient of consolidation

I Quicksand condition

(i Compression index

v Compaction
(f) Write the Mohr-Coulomb failure criterion for soils and explain the terms involved
" Attempt any four [5x4=20]
(a)  Wnte shorl notes
[ Index properties of soll
l I Engineering Properties of soil

i Phase Diagram
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(b)

(c)
(d)

(e)
n

A partially saturated sample from a borrow pit has a natural moisture content of 15%
and bulk unit weight of 1.9g/cc. The specific gravity of solid is 2.70. Determine the
degree of saturation, void ratio and unit weight of saturated sample.

Explain triaxial test. Also, list its merits and demerits.

A soil sample is found to have the following properties. classify the soll according to
IS classification system. Passing 75y sieve =10%, passing 4.75 mm sleve = 70%,
uniformity coefficient = 8, coefficient of curvature = 2 8, plasticity index = 4%.

State the Boussinesq farmula far Vertical stress distribution in soil under a point load

State Darcy's law of parmeability of soil

Attempt any two out of three questions [10x2=20)

(a)

(b)

(€)

Attempt any two out of three queshions.

(a)

()

A clay layer 3m thick is having water content 45%, and specific gravity of solids 2.7,
This clay layer is lying below another layer which is 5m thick sand layer. The sand
layer at the top is having void ratio 0.6 and with degree of saturation 40% and
Gs =2.65 The water table is at depth of 3m below. Determine the total siress, pore
pressure and effective stress at vanous levels and draw the corresponding diagrams.

Define the unconfined pumping out flow and determine the coefficient of permeability
of soll. Also explain Draw Down Curve.

in laboratory triaxial test, following results were obtained

Normal stress (kg/em’) 1 (15 [20
Shear dial gauge reading 54 (66 |76
Deformation dial gauge reading | 850 | 1400 | 1550

|

The least count of proving ring for shear stress measurement is 4 Div = 1kg, the size
sample of is Bcm x 6 om. The least count of deformation dial gauge reading 1S
0.001 cms. Campute angle internal friction (¢) . and cohesive strength (c).

[20]

Explain various compaction techniques with neat sketches.

Discuss the piping phenomenon and explain how It is detnmental to the safety of any
hydraulic structure,
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(€) Explain follawing
| Method to determine vaiue of coefficient of compression index
i Pycnometer test for determining specific gravity

8 Attempt any two out of three questions! [20]

(a) A clay layer of 8m thick with single dramage settles by 120mm In 2 years the
coefficient of consolidation for this was found to be Bx10%-3 cm2is. Calculate the
fikely ultimate consolidation settienent and find out how lang it will take to undergo
90% of this ultimate settiement,

{b) Direct shear test was conducted on compressed sand shear box of dimensians
60mmxBOmm. the readings are listed Daiow

parm— —

Normal load | Shear load |
TN] | Peak | Ulimate
— 410 | % | 65 |
— 375 | 185 | 13
340 | 284 | 200
L e —— i—

Determine the angle of sheanng resistance (a) in dense campacted state (b) in loose
state.

{c) Describe nay four techniques for slape protection with clear sketches

LR Al
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