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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Winter-2024

Subject Code: 3340605 Date: 30-11-2024
Subject Name: Soil Mechanics
Time: 02:30 PM TO 05:00 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted
English version is authentic.

Answer any seven out of ten.
exHiell 516Ul Aldetl waled w41l
Define plastic limit of soil.

HIEle{l wiRes Hulel cutul w1,
Define void ratio and porosity of soil.
Rscdldl ARNTR A [B¢10)dleAl clluy] 34 [u).

Define optimum moisture content (OMC) and maximum dry density (MDD) of a soil sample.
H(2lell eielle{l HedH ABUIAL (OMC) ol HEtiH QYbS teldl (MDD) cdluil (Ul

List the name of any two experiments to determine shear strength of soil.
U131l 1R 2208l 1551 Sl HIS SITURL 6 22eil alHoil Alel A1),
The degree of saturation of fully saturated soil sample is

AYLl AqH HIElell styeilef]l AdgHldLsfl (SA 2}

Pile foundation is an example of foundation.

uled 5165211 §1Go52le1e] GelsW 8.

Define specific gravity of soil.

HIE1eA] (Al2U® JY2edisyEla vl 1Y),

For purely cohesive soil, the angle of shearing resistance, g =

iRl s1&ld HIEl HI, iluRa uldsiRedl slQL o=

Define ultimate bearing capacity of soil.

oHlelef] weZlHe ARl gHdl cdluALRld 3.

Which method is most accurate to determine water content of a soil sample?
H121etL oiyel 11 AU 1oL s15S) sal HI2 56 Usg(d Alell yAle B2

Define Alluvial soil and Black cotton soil.
siualui]l H12] W s1uil suldefl H1Sle{l vl w1,

OR
Write important application of soil mechanics in the field of civil engineering.

Rifad A=yl &3 dled M35yl Hecdyel A [l quil.
Explain the two phase system of soil.
Y121l A dodsslefl ueg(d uxondl.

OR
Explain the three phase system of soil with diagram.
W 15ld U1 HI2loll ARl dwdssleil Uegld vHwIal.
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Q.3

(c)  Explain test procedure of specific gravity of soil in brief. 04
(¢  Hleledl [alU® dcdlsNulei] ULl UlsAlel A [&iHHL YHdl. oY
OR
(c)  Describe the test to determine the field (bulk) density and dry density of soil. 04
()  ES Ueldl el HI2lell DS eeldl a155] Sl UL&IRle] dRiet $21. oY
(d)  Derive interrelation: Se=w G, where all the notations have their usual meanings. 04
()  widAeld Al Se=wG, L dHIH A3l AMetl Al 2] 819 B, oY
OR
(d) A soil sample has porosity 40% and specific gravity 2.60. Calculate 04
a) Void ratio b) dry density c) saturated density.
() HIElell AYtIHl (B9¢10ydl 40% ol (AR J2edlsNElL 2.60 S1U B. ARIAI] 5] a) Rsddidl ARIdR b) Yrso¥
tleicll ¢) AdH Eeldl.
(@) Draw particle size distribution curve for well graded soil. 03
() A4 A3s UL2 UI2 5Wlef st [AdRW 59 €. 03
OR
(@ A grading curve for a soil sample, effective grain size 0.12mm, 30% finer size D3p = 0.38mm03
and 60% finer size Deo = 0.80mm. Calculate uniformity coefficient and coefficient of curvature.
() ULElstl ototl HI2 A3 sd, WEscld ARt A1E5% 0.172mm, 30% SL8e1R AULB D30 = 0.38mm A=A 60% §18)e12 03
A165 D60 = 0.80mm. GellglHId] s1glalluse a s1slefluse 52AUR AQd7] 53
(b)  Asoil sample has water content 38%, liquid limit 48% and plastic limit 28%. Calculate plasticity03
index and consistency index of that sample.
(W) HIEledl otygel (M UIRfls] UHLSL 38%, UdIS] HUlel 48% A WiRese] Hulel 28% 8. A «iysilstl WlRe 2] 03
B354 el YAAddl YUSisedl A3 521
OR
(b)  Describe the experiment procedure to determine liquid limit of a soil sample. 03
(W) HIlell oA¥stiell UalS] Hulel «158] sal HIR 232 U5Ule] dRlet 53, 03
(¢) Find the MDD and OMC for the soil sample for the given observation  values below: 04
Sr. no. Water content (%) | Bulk density
(gm/cm?)
01 5 1.77
02 10 1.98
03 14 2.10
04 20 2.18
05 25 2.16
©) oA W10g wdqlsel YA Y2 HIElelL eidfell HIS MDD 3l OMC 21dl: 0¥
Sr. no. Water content (%) | Bulk density
(gm/cm?)
01 5 1.77
02 10 1.98
03 14 2.10
04 20 2.18
05 25 2.16
OR
(c) Describe standard proctor test in brief. Draw dry density curve showing maximum dry density04

®

(MDD) and optimum moisture content (OMC).
RS ULSeR 229 ¢SHI dBlet 520 HEtH YdS Holdl (MDD) sl H&dH Gos] UHLIRL (OMC)°¥
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Explain the factors affecting to compaction of soil. 04

HIEleAL S1USRAAA AUR Scdl URWOI qHdl, oY
OR

State suitability of different type of rollers for compaction of soil in field. 04

U211l s1USLet UL [aldy UsiRell AdRe{] A1UAL AHomd). 0¥

State Darcy’s law. Define coefficient of permeability. 03

SIATeAL [y qull. s1glefluse wls U MU E]eAl catual w4, °3
OR

Explain quick sand condition. 03

[sc1s Aoseil Relld umal.

A soil sample is tested for a constant head permeability test under a head of 20cm. Sample was 504
cm in diameter and 20cm in length. There was discharge of 60 cc in 10 minutes. Calculate the
value of coefficient of permeability.

20 A.HLel &S UL HIElell dYells] Sl URHAIE]2] uletal saiUi 11d 8. eiysilf)o¥
1Y 5cm A dulle 20cm sdl. 10 (Hsteui 60 A1flsll [SRues U &d). s1sleiluse 218
WMy 16{ld] 2]+l YRus] a31di 2.

OR
What is flow net? What are its characteristics? 04
s4l A2 Q) 7 dsil q&twll Q) 872 oY
Explain Direct shear test? Write merits and demerits of direct shear test. 07
SIS AU 222 UHMAL? SIUse AR 22411 QL A Vi) qudl. ;
Explain plate load test as per IS 1888-1962. 04
IS 1888-1962 Y W@ ElS 232 UHdl. 0¥
Describe shear failure of footings. 04
5[29u0{] 2012 [s1ds01dle] AQlel 53 oY
What is liquefaction phenomenon? 03
[a(sadseleteil el g 82 03
Write types of foundation. 03
YLl USIRL dudl, 03
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