Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV « EXAMINATION — WINTER - 2016

Subject Code:3340605 Date:28-11-2016
Subject Name: SOIL MECHANICS
Time:2:30 PM TO 5:00PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

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

English version is authentic.
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Q.1 Answer any seven out of ten. €20l SEURL Ulcloll Lol AU
Define Aeolian soil and Black cotton soil.

URAAA ABA WA 6AS sleot WA ofl cautvul AU

Define void ratio and porosity.

Rsclclt 2JBAR U Balgycll ofl carrvaul A

Define dry density and bulk density of soil.

Y5 Uolcll WA YA Ustcll ofl cutvut 4l

Define Plasticity index and consistency index.

AR S| 8ot &l WA Atlolcll ot &l ofl catvul Wl

Give one use of Casagrande apparatus and one use of plasticity chart.
SIS BUSRL Wl WLARRRIEL vus(A ol As As Guilot W
Give one use of each of standard proctor test and Mohr’s circle.
yHRld sete udlelal e Med usct ofl vls As GulloL 1l
Give any two uses of compaction curve.

5218 5 ol AL GuAdL W

Give any one permeable material and one impermeable material.
A URDUHAL UELL Aol A s WUdUHAL UEL ol ollH 1
Define seepage velocity and discharge velocity.

Yelldloll Aol e 22clRl AL ofl cautvall U

Give any two uses of Standard penetration test.

YRt Vofl2atet uRaalott & GualloL wdl

Enlist assumptions for drawing phase diagram of soil. Draw a three phase
diagram of soil and explain it.

Ys.? () ABA ofl 3o staaH ofl wReuA vl ASc ol Yl ¥ st €131
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Q.2

(b)  Derive relation between void ratio and porosity

)  Rsccl QLR AU Balgcll clRA of A0 Rl
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List the methods of finding water content of soil. Draw observation table for
oven drying method.

ASE ofl ol 2eLall HI2 Ug(A) €] 1AL . ot $LESaL ugla

Hle WadAlsol 2eA €L

A soil has porosity 30% and specific gravity of solid is 2.4. Find void ratio,
dry density, saturated density and submerged density.

As ASA oll Balofcll 30% & wA [l dstcll .¥ B, WS ol RslAcll

21B0AR, 2ol Uatell, Acficll dotcll U M0t eotcll aisSl 5A

OR
A moist soil sample has volume 464 cc in natural state and weight of 793gm.
Dry weight is 735 gm. The specific gravity of soil grain is 2.68. Determine
void ratio, porosity, water content and degree of saturation.

As Axcloll ANSA of FEAA wWeRaU UL 5€ ¥5¥ I B, Wl coat 9e3
UM B, el Yg %ol 93U AU B, ASA ol (AR otcl 2.5¢ B,
RslAclt 9[Q0cR, [Balofcll, 0 HIAML, Wl AUl YHIRL ofl 2R3 3.

Define particle size distribution curve. Draw Particle size distribution curves
for any two types of soil.

50l selddrel sd ol catvia AW, A Yslk ABA ol sul selddel sd

ol ausld €13\

OR
Define uniformity coefficients and coefficient of curvature. Give the type of
soil if its Ccis2 and Cyis 7.

Q3oL sclo] s UHLalcll AURLS (Cy) U NSO 5l of WISIR dYRULS (Co)
cqluAl UL, %1 WS UMLolcdl JJRLS R ol USRS 9B Al AUlvd

all USIR 3]

Enlist various Atterberg’s limit and define any two of them.
(1ol [Gel WAGY ([@He w1U), W A WA ([@He of cqudil w41l

OR
During the Atterberg’s test for liquid limit, following observations are made.
Plot the semi-log graph, and determine flow index and liquid limit from the
graph.

Moisture content: w (%) 15 25 31 34

Number of blows: N 54 34 19 11

w2 of (@(5ds (@2 uletl iR A 1oL ALs 15[ detid), «{1Asf)
Sl ol AL Ui vdlel H351 1a [Alsas (@12 5] 520
e 13tl: SWG (%) Y U |3 3%

el Yof uAl: et Uy ¥ | 19
Enlist different methods of classification of soil. Explain I.S. Classification of
soil

ABco] dollsat 12 (@e e ugld 20d, el of 1.5, aollswl usld
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(c) Explain laboratory procedures to obtain shrinkage limit of a soil sample. Give 07
necessary sketches of the equipments used in this test.

(5)  Alodd] AslUa ([@Me o uletal (ald Axesdl, GuylaMi Aatdl sy, ©9

UL5[d 9l
Q4 (@)  Give main three differences between compaction and consolidation. 03
URL Y (3)  §216 wal £21501 dell UYW AQl dslad wIu) 03

OR
(@) Draw a typical compaction curve and show MDD, OMC, and saturation line 03
on the graph.

) (a2 £&l52 sco] w15[d detld), WA HedH Y8 eleldl, HedH seHI  ©3

ol A [H vl o Qug W)

(b)  State Darcy’s law and enlist its main three assumptions. 04
() SIR{lell (Adm U], ol AR YUYW HRQIIL 1Y) oY
OR
(b) A soil sample tested for permeability has following details: diameter of 04

sample-5¢cm, length of sample-10cm, discharge-60ml in 15 seconds and
constant head-30cm. Determine coefficient of permeability of soil.

(¢ Alod URAMAL URER Sel: atyall of cld-U AN, oyl ll oY
dui16-90 cm |, UdLS €0 AHAA U A5S U2, ol 34U Y 3o Ay

8, Ulods] UIRIHUAL MIYis WAN(LS «15] 5]

(c) Draw failure zones of Terzaghi’s theory and label all parts. Also enlist 07
assumptions of Terzaghi’s bearing capacity theory.

(5) 2(eley [RURs] eidllletl (Aettdl ol isld duid), 295 (ees tidgiHdl «f  ©9

W lell ueL AlHestal.

OR
(c) Draw a Direct shear box and label its parts. Also discuss its demerits. 07

(5)  sierse laRels ol wusd €131 Aett eoll otcttal. Aofl ve{lA ol 09
yoL AL 82,

Q.5 (@  Explain types of soil based on Coulomb’s law with neat sketch. 03
YR U () 209 allgld A getiolo] Qam R scs Ysik 1), 03
(b)  Enlist objectives of soil exploration. 04

(W) Alod w11l G HI2 (G2 dwld) oy

(c) Draw load settlement curve based on plate load test on soil. Also explain 07
limitations of this test.

(5) 562 dlS 222 o ALs dRld), W 2229] HAU[el2d] YHend) 09
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