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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Winter-2023

Subject Code: 3340605 Date: 29-01-2024
Subject Name: Soil Mechanics
Time: 02:30 PM TO 05:00 PM 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 non-programmable scientific calculator is permitted.

English version is authentic.

Q.1 Answer any seven out of ten. 211 ie{l SIOUBL Alcdell FALod B 14
List the name of structure where soil is used as a construction material.

wigsHletl otHlef] YAl ceilcl 2l Hiclell GUAlL Wit siH HIHA dls

Uy B,

Write four names of scientists, who contributed for soil mechanics.

Aod M5s{lsuUi AAelet WIUelR IR [Astiefllstl o1 1H W),

Define Bulk density and Dry density.
R tlotdl ol YS| eoldl o] cqiugl ().

Define Void Ratio and Porosity.
Recldl QIR el [B¢1U)dlefl calul W),

In Coarse grained soils, more than 50% of the total material by weight is
larger than microns IS sieve size.
01 5RLAL0T] HIZIHI, dogel glL §6 AIHALAL 50% Sl dy

HIB 5ot A0 AR 8¢ Sl dy €1U B,
6.  The water content of soil, which represents the boundary between plastic
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O XA W w oD
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state and liquid state, is known as limit.

€ HIZHI Uy wHLgl, B wWiRes Reld v udlel Reild aRsl H{luia
¢2lld 8, da clile du wlauwy 8.

7. Inplastic limit test the soil ball is rolled on a glass plate into a thread of .......
mm diameter.

9. \WlRes Hulel ue i Hicldl ollda ... H1H] culyell 9 vledldal

Hl2 241y W2 UR 5ad(Hi A1d 8.
Define Cohesion and angle of friction for soil.

8.
¢ HIIHL 518%el el 1RSIl o] c (] W),
9

. Define safe bearing capacity of soil.
€. HIEledl HalHd HIRQL &Hdl cAluALRld 5.

10.  What is purpose of soil exploration?
. HI2| AigNdsiell &q Q 82

Q.2 (@  Explain the importance of water in compaction. 03

USLR2 () §2lOULUIRIe Hecd Ul 03
OR

(@) Enlist the factors affecting to compaction of soil. 03
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Y12leAl g2169 WAR sl URU el Y[ waild).

Draw three phase diagram and Writerthe assumption.

“ofl 3U SIULAM" €1R] Wl defl Yyde 6114 gud).
OR

Derive relationship between e and n.

e & n A GeMddl Hoeidl Aadl.

Explain the sand replacement method for.determining the in-situ density.
HIEleAl tetdll Qlltal Hiell Aes-ayHe Has AHdl.

OR
Enlist methods of water content determination of soil and explain any one of
them.
HIElAl nulAL Qllbal Hieedl [alae Idletl «tiH]l @ul e 5165 A8 3d
YHodl.
An undisturbed soil sample has volume 200cm?®and weight 320gm. After
oven drying for 24 hours, the weight reduced to 280gm. Find water content,
bulk density and dry density.

W5 Wl (S26S U2l oHeile] ¢ 200cm? u4el dofet 320gm B. 24 5ELS
w\deiHi YUl Ugl def dogel el 280gm LA . dl A IsL, [0

tloicll ¥l Qv eloicil AL,

OR
A soil sample has 0.6 void ratio and 8% moisture content. If the sample has
specific gravity of solid 2.6, calculate the following separately:
(i) Porosity, (ii) Degree of saturation, (iii) Saturated density, (iv) Submerged
density.
A5 YI2lell eiysilell Rscdl ARNAR 0.6 Ha AHIAL 8% 8. %) ULl
[al21® teldl 2.6 €1 dl «{1A Lde (Aol ML W a2l ALl

(i) (B¢l (ii) UcHdl UHLRL (jii) AqH eeldl, (iv) [FHAU Eoldl.

Explain con;istency limit with graph.
Uelotcll HALEL M1QW Y18l HHoxdl.
OR

How will you find plastic limit for a given soil sample.
WG 2ol ddyell UL dHa WiRes Halel 5d] 2ld Hael.

Distinguish between compaction and consolidation.
5218 Wal ¢[250 Aol dslad ().
OR
Explaip difference between standard proctor test and modified proctor test.
RI1SS ULs2R 222 ol HISISLBS UlseR 2 dledl e 1R 53U,

Determine OMC and MDD from compaction curve for following proctor

compaction test data.

Sr. Water content % Dry density (kN/m?)
No

1 08 20.0

2 10 22.0

3 12 23.0

4 15 22.0
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o1 AL U5 2eell wWadlsellal LR s2L8 59 €131 OMC uia

MDD <l H&\ 2118,
Sr. Water content % Dry density (KN/m?)
No
1 08 20.0
2 10 22.0
3 12 23.0
4 15 22.0
OR

Discuss type of rollers used for compaction. ]
A[AU 218 HI2 duldl (dlay uslRell AdRs{]l YUl 5.

State the applications of flow net.
setl-a12 ol el 321t Ll
OR
Following observations were collected during Constant Head Permeability
test:
(1) Diameter of Sample: 5cm
(i) Length of Sample:10 cm
(i) Constant Head:30 cm
(iv) Collection of discharged water:60 ml in 15 minutes
Calculate Coefficient of Permeability of given soil sample

H121efl UlRolAAL 2Dedl HIdetl w0l 01N Y131 L 22" e (HAU LA
o|A Yool W) sell ot i WAL Sdl. HIElell UIRAUAL RIS’
2114l

(i) siyellell 1Y 5em

(ii) siYsilefl Gulles:10 cm

(i) 0 2{1N:30 cm

(iv) ULR{lel) Slaies 15 (Mlsteni 60 Mefl uafl.

Explain C soil, ¢ soil, and C- ¢ soil.
AL 12L& HLE), A l-¢ HIE] AHondl.

OR
Explain fagtors affegting shear strength of soil. ]
HIClell Scel AlHeA HIR Sle IR elesledl AL S,

Explain shear tests based on drainagg conditions.
Selogell (ReUfd UHIBleAl Sclol A1Melell 222 YUl
OR
During direct shear test on C- ¢ soil, the sample fails at shear stress 15 kN/m?

and normal stress 22kN/m?. If angle of internal friction is 25 degree, find
cohesion of soil.

C- ¢ H12] GUR Ucel Sclel URIRIMI HIZL 15 kN/m2sil Sdel URWA ¢
8. % dedl dud WM Ulden 22kN/m2 €1 Wal HidIs ayrLsll

25 (Sl €l dl UL+l A scldl A
A liquid limit test for a soil sample has following data. Draw graph for No. of
blows Vs water content and find out liquid limit.

No. of blows (N): 35 27 20 13

Water content (W%) 47 49.5 52 55

A5 UIElell otyotl HI2 scIH #4194 [@[sds ¢lHle 2eui Andg

URQLML «{1A Yoo B. vdlefl Auul AN U Aol 1AW )R] A
3/4

oY

04
oy
04
oy

04

oy

03
o3

03
o3
04
oy

04

oy

09



Q.5
TETRTI

(a)
()

(b)
(W)
(©)
(5)
(d)
S

[a(sas dlHle 21l

No. of blows (N): 35 27

20

13

Water content (W%) 47 49.5

52

55

Describe plate load test on soil. ]
1121 U2 @R 4lS ulaQle dglel 52U,

Explain objective of site exploratiron.
AL Wsuq1QUste1l Sl dild).

Draw neat sketch of well foundation and pile foundation.

dd §1Ge52lel Wal ULed 5165l 219 2 15(d €.

Explain factors affecting permeability.
H 121l UIRAAAL U MU 5l U] yuemdl.
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