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; B.Tech., VII Semester
Examination, November 2023
Grading System (GS)

Geotechnical Engineering

Time : Three Hours

Maximum Marks : 70
Note: 1) Attcmpt any five questions. -

frgl Ul 99T Y gt BHIRTY|
ii) All questions carry equal marks.
Tt 99T & I 37p 2l
1iii) Assume missing data any suitably.
- fopeft ofY 7 ST A SR 7 o

iv) In case of any doubt or dispute the English version
question should be treated as final.
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a) Establish the following relationship for soil parameters
e S, =wG, where 6
e= v01d ratio,

w = water content,
S, = degree of saturation,
G = sp. gravity of soil solid.
. qaésﬁwﬂaﬁﬁmmwrﬁﬁam e S, =wG, STal R

e = Raar Irgurd

w= Sl

S, = HquHTar 49T
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b) A series of tests on 4 sample of clay gives foj
properties:

Liquid limit = 60%

Plastic limit = 259

Natural W.C. = 509,

D.,=0.0050 mm

D.,=0.0026 mm

D,;,=0.0007 mm

Calculate the following:

1)  Uniformity coefficient

1i) Coefficient of curvature

iii) Gradation of soil

iv) Plasticity index

v) IS soil classification as per plasticity chart
vi) Consistency of soil

U el ga1 WR =1 Sve gRome wim v
ferfags forfie = 60%

e foifie =25%

UThicih STeTiel = 50%

D¢, = 0.0050 mm

D;,=0.0026 mm

D,, = 0.0007 mm
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ii) a6 YoTEH
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iv) IRCIRIct
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2. a) A masonry dam has previous sand foundation Detamms
T . 5 . } J v :rm]nc
the maximum permissible upward gradient, if a facy ¢
3 {- r . ‘ " " Pyl - QA Ldl (”‘() '3
safety of 4 is required against boiling? Dat

sand, N} = 50% and sp. gravity G, =2.70.
qep TS afer o <t g el R N #1 Af dg g
?q GR&T 9T BT O 4 &), 99 RART § Ty fy g

;ﬁﬁaﬁaquf\a{anavmama‘ﬂﬂl qreL & o, 1 = 500,
fafdre a7 G, = 2.70 Rar wan €
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b) A strata has been shown in following figure. 8
=1 R o v u=a B R @ E
7 G.S.
T Za 2 7
5m SAND
G=2.70,e=0.65
A
CLAY
4 m Yeat =20 KN/m?

R 7 Z |
For subsoil condition given in this figure, plot the total,
neutral and effective stress distribution upto the bottom

of the clay layer, when '
i) Water table is 2m below the G.S. (take S; = 50%
| above W.T.)

ii) . Water table is at ground surface
S B & = ga & R 8 T Afaee, e

iR, FreT R A |
i) WWWWW@ZmFﬂ%@(Sr=SO%W‘
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Explain about flow nets. Write the characteristics of floy,

nets. G

TR Siiet & AN N QEngd | wdig el & QT b apy
forRay

What are the factors affecting the permeability of soil? ‘
4 s

ST Y IR DY T R aTet T a7 & 2

Explain the textural soil classification. 4
CHGR HaT ffer_or Pl Y |

A flow net was drawn for estimating the seepage under
the sheet piling. The number of flow channels Ne=735
and number of equipotential drop 1, = 12 was
estimated in the flow net. If the permeability of the sand
is 5%10~ cm/s and saturated unit weight of sand is
20 kN/m?, what is the discharge through sand strata? 4

U &ffe U1g o i) Harg S = ¥ YT Stet @ |

TETE T B AT 1, = 5 SR T R A e

My =12 19t WAt TS STeg Y IRmar ories 5x10-3 cmy/
s SR HTH hich! WR 20kN/m? &1 & aTef 0= & 81 ey
garg &t 91T a1 gnft ?

A footing carries a uniformly distributed load of
250 kN/m?. The footing size is rectangular 2.5m x 2.0 m.

Find the intensity of vertical pressure at a depth of 5.0 m

below the center of the footing use equivalent point load
method. 6

W AT % SR GREARA MR 250 KN/m? @ gon #1 A

- SRIARPR 2.5m x 2.0 m 3R & & g F e J W
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Write the assumptions made in Boussinesq’q equati
formulation for stress distribution in soil. | o

4
fdt F e fdaRor & forg Boussinesq & wrfteeoy |
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Define the compaction. How it is diff
> thy . erent f
consolidation? e

4
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Differentiate between standard proctor test and modified
proctor’s test. 4

%W%W#ﬁmﬁméﬁﬁwml
Explain the following terms:
1) Zero air void line
i1) Quick condition
111) Seepage pressure

=1 Y T
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1) I Iy By

ii) <offer Ira=en
iii) o1 g

A clay stratum is 6 m thick. Under a external loading of a
building how many days would be required by this clay
stratum to attain 50% of its ultimate settlement. Assume
both end drainage allowed in clay strata. The coefficient
of consolidation of clay soil is 50x10~*cm?/sec. 4

T Tl IR 6 m IS §| b SR U RfeET & qredt IR
W g ORI Srfrepan (SiftRT) S @1 50% Aiiea
fRraY AT F o STn | uRe 3 ST o ST AR ek 7
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Differentiate between: ¢
1)  Cocefficient of consolidation and coefficient o

compressibility
H) (:ocfﬁcicm of compression and compression indez
11.1) Shear strength and shear stress
SR 1Y
1) ST 1uries ailk g Ui
ii) PN 1uriep 3R P BB
iii) offaR wwer &ilR ¢R ufcrger
Write the assumptions made in the theory of consolidation. 4
HeqT3N & IR H ford|
Describe the unconfined compression test. For which type
of soil this test is suitable. 6

SRS PO S¥T @ aivid HIRTYI TE T 5
yepR &1 Mg & fog Suged &

Two undrained triaxial tests were conducted on soil
specimen and they gave the following results: 4

Confining pressure Failure load
150 kN/m? 500 kN/m*
300 kN/m? - 800 kN/m? .
Determine the value of apparent cohesion and friction
angle of the soil. ' ~
m‘ﬁ‘%asq@aeméwaﬁaﬁﬁ@émaﬁwmwsﬁ?
=1 gk ure gu|
. PPN g &l YR
150 kN/m? 500 kN/m?
300 kN/m? 800 kN/m?
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&) Explain the phenomcnon of
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: “Liquefaction” is saturated
fine sandy soj]. ) 4

AT (geftapeor) 1 wremm o « B Byeh

Write the different type of soil stabilization. Discuss

briefly about cement stabilization. ¢
frd) wurefienor 6 Rty RARAIT P R ¥ faRay e
<errfteor fafty o a3 el PRI

Explain following: ‘

i) Function and application of Geosynthetics

ii) Grain size distribution of soil
= ¥ TR ¥ T

i) ‘ﬁﬁﬁﬁ%ﬂaﬁﬁﬁéﬁfﬁﬁfmdcﬂnﬁn
ii) g ot I wTeeT RIS
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