Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 4(NEW) EXAMINATION ~SUMMER-2020

Subject Code: 3340605 Date: 02-11-2020
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.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q.1 Answer any seven out of ten. ¢4 Hiell S1ouUBl Aldell sdled 1),
Write a brief note on history of development of soil mechanics.
A154 (3 (A5 oll [A51Y o) Sldetd gsHi arld).

Draw Two Phase Diagram for dry soil and saturated soil.
A4 ofl Y51 Wal AdH 2 62 wIs[dud) €12,

Define Void Ratio and Porosity.

Rcldl QIR el [B9¢1U)dl ol cluul A1),

Define Fine grain and coarse grain size of soil.

A4 oll Y5l A Hl2l 58 ofl clual Yl

Draw grading curve for uniform graded soil.

ASUWL ASeAl Ao HI ASIOL w1qu elRl.

State types of rollers used in compaction of soils.
s2lSHIAURIAL AEReAL USR] sBLLd),

Write equation of constant head method to find permeability of soil.
Y N 3t HI2 of UIRARAd L] YA Gudl.

Define Cohesion and angle of friction for soil.

A4 o1l 51&2Ue1 ual tNRIS18L ol vl w1,

State different types of deep foundation.

el el UsIRetl GSL UL il lel welldl.

10.  Define Plasticity Index of fine soil.

o, Y& SR HI2 WRAIRAI] ©38 «fl calul Wl

O ®OoN M 0 XA Ww o o

Q.2 (@  Enlist methods of water content determination of soil and explain any one of
them.
sl ) HIEll sanlAl «issl sdlefl Dd) dudl A4 S1E B s of drlet 520
OR
(@  What is sampling? Write difference between disturbed and undisturbed soil
samples

1)  Anudlal 9 872 wsouit Wal dluRIAdl Alod Aryd) d2 dsldd sLldl.
(b)  Derive the relationship between bulk density, dry density and water content
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of soil.
Y121l 201 Eoldl Qo Eoicll Wl SOH AL dRof YA dlRdl.
OR

Enlist different methods to find out density of soil and explain any one in
detail.

H12lell eeldl QMltal HISetl cdleli olid dull wal 2R d A5 drld).

A soil sample has porosity 46% and specific gravity of soil particles is 2.72.
Calculate (i) void ratio (ii) dry density
H(2leAl A5 oyetlefl lelondl 46% el HISletl 5@l (Al geldl 2.72

8. dl Rscldl QIR A sl eletdl e,

OR
A sample of fully saturated soil has water content 25%. The specific gravity
of soil is 2.79. Calculate void ratio, dry density and bulk density.

A5 YRl AsH HLEletl eiyetiHi Aoy UHIRL 25% el HIZls] [R1Y eetdl

2.79 8. dl [Rscldl ARIldR, Y| bsidl A QYA esidll Al
Two soil samples were tested for liquid limit and plastic limit and following
results were noted.
Sample-(A) Liquid limit=45%, plastic limit=23%
Sample-(B) Liquid limit=64%, plastic limit=36%
Calculate plasticity Index for both the samples
H121e1l A elysilo] UdlEl HUlel o WiRes Haulel HI2 Ul 5
o{lAell URBLHL HA B.
o{Hell-(A) UdLS] HULEL =45%, W 1215 HAle1=23%
o{Holl-(B) UcllS] HAULEL =64%, W I12E]s HU[E1=36%
dl 2 st 2] Ui WiEl2] 8581 20l
OR
From a grading curve for a given soil, effective grain size D10=0.15 mm, 30%
finer size D30=0.45 mm and 60% finer size Dgo=0.85mm. Find uniformity
coefficient and coefficient of curvature.

H1E1eAL ASTAL 5 Uuell 58Ne] MUSIRS HIU D1p=0.15 HIHl, 30% sl5e12
ULES D3=0.45 HIH]l del 60% 5112 ULEH Deo=0.85 HIHl HA . dl
HIEletl etietloll UM Iolcdl ARLLS dell duis R Lis 2l

How water is important in compaction.
$2lSHI ULRle] Hscd UHodl,

OR
Differentiate between light and heavy compaction.
snd] Ao HIR 5218 dRell dsldd AHHdl.

List the factors affecting the compaction.
g2l WAL URM qu).

OR
Give the importance of compaction above consolidation.

52189 ¢3l5U Sl Heed 8Ll
The following observations were taken in standard proctor test for

compaction.
Water 12 14 16 18
content (%)
Dry density | 2.22 2.42 2.52 2.32
(gm/cm?®)

Draw the graph and find OMC and MDD.
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uLcdl (%) 12 14 16 18
Ysleeldl | 222 2.42 2.52 2.32
QUH/AH]3)

W QW] Hee ] HedH YS deldl el SBAH FNH (AL 2.

OR
Explain in brief the constant head method for permeability.

URARAIAL 0udl Hi2efl 101 {INef] I esui quid).

Explain factors affecting permeability.
HIEleAl WIR2LAAL UR WAR Scll UTlodoll ¥Hdl.,

OR
State and explain Darcy’s law with assumptions.

SIATAL (A quil 2 yHomcl.

In a constant head permeability test, the diameter of sample is 6 cm and
length is 20 cm and the test is carried out under a constant head of 25 cm. If
the quantity of water collected is 90 cc in 10 minutes find the coefficient of
permeability.

YN AN URIARIAL SHNE Hi oiHelloll culy 6 AH] 24l Godle 20 AH]
3 3401 1N 25 AH] B, o) 10 (Hlcteni 90 A1z ULl W5 ed Sl dl

UIRIUAL AU S 2l
OR
Write a short note on Piping.

ULEYIL GUR &seilt dudl,

Differentiate between coarse grained soil and fine grained soil.
20 580 dlufl H1E] A Y 50 dlofl HIE] el dglad dudl,

OR
Write shorn note on consistency limits.

Ueleldl HUTE 1) UR 2seilt qud).

Explain the laboratory test to determine liquid limit of soil in detail.
VAL ML HIS)ef] valelHulel 2Ducllell Id Aldrctl quosid).

Explain the types of foundation with sketches.
ULl el el UsIR e2lidl el dilel 520

How sand replacement method is used to determine density of soil?
A6l teidl 2lltal Hi2 Aes Awyiee Uer(d 56 d duid 82

Draw the chart of Indian standard Classification method of soil.
A16d HI2 1o WA d{[5211 A Yostsil w1quw €11,

Draw all four stages of pycnometer bottle to find specific gravity of soil.
[agl¥ detdl el Hie duldl ylseilsle: olledsfl y1R ware ] «{
AEIREMEAR]
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