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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
BE - SEMESTER-V (NEW) - EXAMINATION - SUMMER 2017

Subject Code: 2150609 Date: 10/05/2017
Subject Name: Soil Mechanics

Time: 02:30 PM to 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

LN Answer 1The Tollow ing 4
1 The unit weighi of xoil ot zero air voids depends on
A Specific gravit [ €| Water content
'B | Unit weight of water ' Al eT these
2 Compaction by vibratory roller is the best method of compaction in case
of
A | Muist sitiy sand C Clay of mediom com pressibilin
B | Well graded drv sund D | Siltof high compressibilits
3 The vertical siress at depth # direetly below the point load 1" is (ks
conxstant} ) .
LS LT LC | KA
B ksl B K*PAY

4 A X5 kN paint load act on the surface of an infinite clastic medium. The
vertical pressure intensity in kN/m'at s point 60 m below and 200 m
awud from the load will be

A 132 ¢ iz
R 1.A2 n 0132

5 A dircet shear test was conducicd on a cohesionless soil {e=I}} speeimen
under 3 normal stress of 200 kKN/m?, the specimen failed al o shenr stress
of 100 KN/m. the angle of internal friction of this soil is
la | 26.6° ¢ Aoe

B w50 NI

6  Fora sample of dry cubesionless soil with friction angle, &3, the Tailure
slane will be inclined 1o the major principal plance by an angle equal 1o

A D IO S
|B | 452 B 45° ¢ b2
7 Vanc wester is normally used for determining in situ shear steength of
% Sali clay (" . S1iff clax
I3 e I Leravel

#  The carth pressure for the design of bridgze abotments is laken as
| A | Active thrust € | Thrust in a1 rest condition
B | Passive thrust I} Mone of the above

9 Cowlomb*s thenry of carth pressure is based on

A | The theory of clasticity | O Empirical rules
3 The thenry of plasticity DD Wedge theory
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1 A deep et of T m has to be made inoa clas woith mmit woeight of T k™ m’
and a cohesinn of 25 KN/m’. What will be the Taetor of sufeny is onge has o
have w slope angle 37 Siability number s given o by i1 T fronm
Tuylor's chart) fur a depth facter of X,

A bR € 12s
'R 1.1 n 1.0

(1 In Mriction eircle method of slope analvsis, if rodefines the radios ot 1hy
slip virele, the radius of friction circle is
A r similr e Ir cuesdilr
" r 1 |t

12 A Foting 2m x Tm cxerts n uniform pressuee of 150 KNSt on the soil.
Assuming @ loud dispersion of 2 vertical ta 1 barizontal, the average
verticul stress (kMamtyal L0 m Below the Foating i~
f A 50 S

51 TR iy (LLLES

13 The mensurg af sofl compaetion is s wel densigy, (Vrae/Fualse)
i4 A Foundation is considored us shallow iT its depth i

Pa | less than | meter < equatl e or less than s
i | [ Dawidih
B D eeenter than ils width L vrealer than 1 meler

2.2 (a) In » standard procler test LA ks of madst soil was Dlling the mould 03
(volume=944 e¢¢) after compaction. A sell sample weighting 25 g was
taken from the mould and ovendried Tor 24 hours ul a temperature of
L10E0, Woeight i the dry sample was Found o e 240 . spreci N mravily of
wipbl sobinds is =27, Find out thearctionl mzashmum valoc wof the dr unit
weipht of 1he soll at that water confenl.

ib)  Fanlist and explain factors affecting compaction. 4
fe) A conmcentrated load of 40 kN acts on the sipplace of o smil betermineg the 07
vertienl stress increment al points direetly bencath the load upta @ depth

of Ly with an interval ol 1o amd draw o plet.

OR
(ed et ihe voarintion of vertical siross Inerement due 1o Jond on horieontal 07

planes at depths of 1 m, 2 m and 3 m upta o herlzonml distance of 3 m
For 1 m interval on elther side af eenire,

QU3 (w)  Write limmdtntions Tl shiganr hos tesis, LR
(b Enlist and explain shenr tests basces on drninage copdition. B
(e} Fxplain trinxinl test, n?

0OR

.3 (a) For oo trinxinl sheare fest conducted on n sund specimen at o confining B3
pressure of HHE KN/mM' under drained candition, resalted i devintor
siress (ool nt Tallure of 10 KNfm’, Find the sngle of shearing
resisizn ey,

(b} Following resulls were obtained from an undrained shear bax st on w4

:nmil . .
i Sormmal Youndd (M3 | T50 L | TR
| Failure Dl (M) | A2 A6 i

Determine the sirenpth parameters in lerms of total sircsses, The ofs ared
af shenr bax was M em®,
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{¢)  Fxplain direet shear bax test, 07

Q.4 (w) An unsupported exeavation is made to the masimum possible depth ina 03
clay soil having ye=18 KN/mts ¢ = 100 KN/m?, - 30°, Find out active carth
pressure, necording 10 Rankine's theory, st the base level of the exnetion,

(b  Write nbout Initial, primary and sceondary vonsolidation, 4
() Derive cguation for total foree duc to earth pressure at rest. 07
(§1t1

Q.4 (1) A retaining wall of height & m retains dry sand. In the initial stute, the 03
woil is loose and has a void ratio of (LS, yu 17.8kN/m? and @ = 30%,
Subscquently, the backfill is compacted to n state where void ratio ix k4,
Ya = 18.8KkN/m? and b = 352, Find out the ratio of pussive thrust 1o the
final passive thrust, according to Rankine's earth pressure theory.

{h) Determine the active pressure on the petaining wall shown in Fig, 1. 04
{¢) A clay layer whose total scttfement under a piven loading ix expected to 07
be 12 cm settles 3 em at the end of T month after the application of load
inerement, How many months will be required to reach o settlement of 6
em? How much settfement will oeeur in 10 months? Assumce the layer to

have double drainnge. (For T, = 0,492 10 T0Ya)

0.5 (n) Differentiate hetween shallow and deep foundation. 03
() In a laborntory, the consolidation test was performed on a specimen of - (4
cluy 3 m thick. The sample was drained at top and hottom. The time
required for S0% consolidation of the sample was observed to be 15
minutes, Determine the eoctfivient of consolidation of ¢lay.
{¢) A cutting of depth of 10 m is to be made in soil which has ¢ 20 WN/mt, 07
v 1okN/m? and @=0. There is a hard steatum below the original soil
surfice at a depth of 12 m. Findthe safe slope of cutting if factor of safoety
is 1.&for Dp-1.2, (8,70,143 for =302 and 5,770,101 for i=15%)

OR

0.5 (a) Enlist ditferent types of toundations, 03
() A long natural slope in an overconsolidated elay (02 =10 kKN/m?, ?=239 04
and y,,=20 thn") ix inclined at 102 o the horizontal, The water table is
at the surface and the secpage ix parallel to stope. If a plane slip had
developed at a depth of 5 m below the surface, determine the factor of
safety. Take yo=10kN/m?,

(¢) FEnlist and explain types of slope failures, 07
M55 T
y 17 kN/m? .5 m

B L o *
380

ip- .
Yam 1% kN/m’ 2.5 m
B
FI{i=1
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