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Fourth Semester -
Civil/CTM Engineering
Scheme OCBC 2019
SOIL MECHANICS

Time : Three Hours Maximum Marks : 70

Note : i) All7 Questions are Compulsory. Internal choices has been
~ given in each LO (Learning Outcome)

|t 7 ueT st €I amﬁasﬁmmLO(aﬁrrmam)
1 oy e gl
) Assume suitable data, where ever required/missing.
W@l ST 3MEede /Suey @, SR A o

i) In case of any doubt or dispute, the Enghsh version question

should be treated as final.
forelt it ypR & wog e faarg it Ry F sk o %
T B i 7 SR
Q. | LO | Questions ’ - Marks
1. | COV/ | a) Statedifferent reasons of weathering of rock. | 3
LO1 agHl & e & fe R foRagr |
b) Explain soil phase system withthe helpof | 3
diagram.
7e1 wR Req & i 6t agrgar & auesy)
c¢) Define void ratio and porosity. 4
Rererer SrquTa ga@ wRuar o gl Hifrgl
~ OR/31ar v
a) Differentiate residual and transported soil. 3
HafE g1 SR uRas ga1 & 3R wdrzu
b) Explain different types of unit weightofsoil. | 3
71 & fafte gars IR o wdy F FHssy
¢) Define water content and degree of saturation. | 4
STTTeT IS Gd el sier @Y g i
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Questions

Marks

2. | CO2/
LO1

a)

b)

A soil sample has a porosity of 50 percent.

- The specific gravity of solids is 2.70.

Calculate

1) voidratio

i) drydensity

) unit weight if the soil is 50% saturated
TH &7 & A & 50 wfrerd Y wRern gt
21 ol a1 fafdE Teed 2.70 1 s Hifvmg
) Reaar s

i) ILH g

i) g1 AR AR T 50% |IH 2

State Darcy's law of permeability

TR & e fam @ fafaw

Define permeability with its importance in
civil engineering works.

URTRGE B gkt i ik ﬁrﬁa

AR TRamel § 3uF Hgd P 9015yl
OR/3refar '

A fully saturated clay sample has mass of

101.5 gram and volume of 50 cm?. After

oven drying, the clay has a mass of 84.5

gram. Assuming that the volume does not

change during drying.

Calculate

i) Water content

i) Specific gravity (G)

iiiy Dryunitweight

R TRE A HIH 5a1 b & 9R 101,579 3R
I 50 B B 3fET F gEm & W,
A o1 9R 84.5 7 Al &1 T W W b
G QR STRIT Tl 9l 81 S DT
) Seng

i) faf¥e T (G)

iii) P FHE WR
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b)

Define coefficient of permeability and give

- itSunit.

TRITRIT T B AR IR 5T 5T

ERIEY

State various factors affecting permeability.

TR By Ry arer RS BRep!
B 3P DI

b)

A sample of soil 10 cm dia., 20 cm length
was tested in a variable head permeameter.
the initial head of water in the burette was

found to be 50 cm and it was observed to |

drop to 25 cm in 120 second. the dia. of
burette was 2 cm. Calculate the coefficient
of permeability in m/day.
U 4e1 & 10 Hrtex g o 20 Sehfiex
TS % T o1 aRerdt o fafty g e
far 1 @ eRe § St @1 aRfYe ot
50 WfieR arr mn aur e F arg
120 9 | 25 IAHier 7o Ris M1 2Re
P AN 2 HEfeR o, arTEr i
flex/fT & s Hifm
Whatis a phreatic line?
$Rfed wrgT @ Bkt §7
Differentiate between flow lines and
equipotential line.
TaTg X@eh quT wufve et ¥ oiR
T Dl

OR/31era1
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Q. | LO | Questions , Marks

a) In a constant head permeability test the | 5
following observations were taken:
Distance between piezometer tapping =
100 mm
Distance of water levels in piezometers =
50mm
Diameter of the test sample =90 mm
Quantity of water collected = 300ml
Duration of test =270 seconds.

Determine the coefficient of permeability of
soil

o PReR it g weor F, FreferRad
saetie e T Al |
iR 2fiT & &g i gl = 100 mm
dioiefiex o ot 'R $ g = 50 mm
Tenr T H AR = 90 mm
T3 g Bl HET = 300ml
wewr s = 270 dHs

AR o & Ui @ R @i

b) Define seepage pressure. 2
e g @ aRfia iRl ‘

'c) State the.applicatiohs of flow net. 3
TaTg e &b SRR Bt ferRag '

4. | cO3/ | a) Explainthe factors affecting compéction. 5

LO1 HE P TR R Tl PRI P iAW
ESEEIEY

b) Explain standard proctor test todetermine | 5

maximum dry density (Y ) and optimum
moisture content.

Al T B T s e faft ferRaw
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Questions Marks

a)

b)

OR/3ryar
Enlist the various field methods of 5
compaction. Explain compaction process in
short by sheep foot roller.
& 5 dE i A R 6 Rt @
THieg IR e ge Aer gRT FE
foram ol wdw § wwEmy)
Following results were obtained from a 5
standard proctor test: Calculate O.M.C. and
M.D.D. from these results.
W Wee ey o W = qfmmr
fhT MY 76T waEEEr | O.ML.C. @en
M.D.D. sia Hifm
Water content (%)  Dry density (gm/cc)
ST (%) ILH g7 (T4 /cc)
14 1.35 '
21 1.45
24 151
27 1.55
30 ‘ 1.45
32 1.39

5. | co4/
LO1

A sample of cohesionless sand in a direct | 5
shear test fails under a shear stress of
160 kN/m? when the normal stress is
140 kN/m?. Find angle of sheanng resistance
and the principal stress failure.

W& A ufdEe 140 kN/m?2 g 2,
e SFARHTT e F X B T
160 kN/m? & 31o9u wifdaer & dgd et
& ST 21 STeuu SRRY B @i sk
T Rl e s B
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b)

b)

Explain briefly the procedure of test on soil

in undrained condition by triaxial test.

yarefer qeror gRT SFTATR SEwRN § 5l

& e & Rl 1 vl K
OR/3ar

Write method to determine shear strength
parameter (c, ®) of soil by direct shear test.

frelt 9T & IGHYU GITRATT i S
e Y Treaer s e ffy @ fakauy
The following observations were recorded
on two idéntical soil specimens during triaxial
shear test.
Sample Cell pressure  Additional axial
' pressure
I 012N/mm? 048 N/mm?
I  025N/mm?  0.62N/mm?
Determine
i) Cohesion
i) Angle of internal friction
Hrareft sToReyur GHETr gRT &1 & Al THH
T @1 e P R Frfeed aRom
W &l
A e qE SRR seha ow
I 0.12N/mm? 048 N/mm’
I 025N/mm?  0.62N/mm?

oW | Sl
)
ii) 3FiaRe TYur BT B
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6. | CO4/
LO3

a)

b)

b)

What is Rankine's theory of earth pressure?
What are various assumptions made in
Rankine's theory?

eI 318 1 Xfoet Ry 7 22 ¥ R
forT ATl W snuiRe €7

Calculate the active earth pressure intensity
when the backfill has unit wt. of Y =20 kN/m’
and height of wall is 5m. The angle of internal
friction is 30 degrees and the backfill has
surcharge of 35 kN/m?.

Gl a1 Sa Ht dlar B ST PR e

Sapfther ¥ 3IS YR'Y =20 kKN/m3 &) 3k dar

N S Sm Bl aRs g S 30 &

2 3R I3fthal W) 35 kN/m? &7 3ifmR 2l
OR/3rraT

Explain active and passive earth pressure
with the help of neat sketch.

wfsh vd fifSsa 9a71 <9 @ R’ NEE
q FEI
Calculate active and passive earth pressure

for sand fill (dry) upto 8m of height. The value
for @ =30 degrees and Y = 19 t/m?>.

8 Hiex TE T T X & fo Wik @
fAfsh 57 g = BT Al b =30 degrees
@Y =19 t/m3|

7. | CO3/
LO1

What is consolidation and why it takes more
time than compaction?

Hew T g7 g IR Hea Fi aman gad =it
5T ) o 872
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Q. | LO | Questions Marks
CO5/ | b) Explainthe concept of soil stabilizationand| 5
LO2 mechanical method of soil stabilization.

a1 fRRieu 6 srauRon 3R a7 R
6 ity Ay o wwsmEl
OR/3ryat
CO3/ | a) Differentiate compaction with consolidation.| 5
LO1 He = aur gee § 3R ferRau
| CO5/ | b) Enlistdifferent methods of soil stabilizationand| 5
LO3 explain lime and cement stabilization.

71 fFRRiER & faftre el @t glag W
3R g ok e e @

B
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