Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (OLD) — EXAMINATION — Summer-2025

Subject Code: 3340605 Date: 20-05-2025
Subject Name: Soil Mechanics
Time: 10:30 AM TO 01:00 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
Q1 Answer any seven out of ten. £2AH il S1OURL AUldsii aled w1l 14
1. Draw Two Phase Diagram for dry soil and saturated soil.
Q. AlSE ofl Y81 Wa AqH 2 5T is[dul elRl.
2. Define Bulk Density and Dry Density.
2. ULElell 1 et A S Elotdl of] clul ().
3. Define Air content & Degree of saturation of soil
3. HIZLUIR €Al UHIL Aol AqHdl UHLIGL ofl clul 2[4,
4. Liquid limit of which type of soil is maximum?
¥, ddlSlHulel 58 UsRel HIEIHI HedH 1Y B2
5. Enlist three uses of soil in civil engineering.
U Rifad el A mi HiZl SISl =- Gulall eselLdl.
6. Which type of roller used to compact clayey soil?
¢ 54 Ysd HI2lell selomi duRldl JAdRel] UsIR ¥Rl
7. Write relation between void ratio and porosity.
9. RsddlRild A (B9¢ludl 9 ol eolldd Yot quil.
8.  Write equation of variable head method to find permeability of soil.
¢. dedlosdi 2flNefl Id HI2 of UlRaAd L] YA quidl.
9. What is particle size for coarse sand type soil?
€. Sl 3l HIe sQllefl ULy slLdl.
10. What apparatus is used for liquid limit test in laboratory?
Q0. WAL Hi dlsdls dli{le 222 HI2 5y Altel dUAY 8?
Q.2 (@) Describe the test for determination of specific gravity of soil by pycnometer. 03
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Prove the relation between bulk density and dry density.

R0 toldl Wal Y| teldl g YA Aad)

A Soil sample has bulk density of 1.45 gm/cc and water content is 26%.

Calculate Dry density of soil.

A5 YI2lsA] otyoil HIS W Eoldl 1.45 AL /A1 1l Aoge] UHILRL 26% B d)

Ys| teidl Aad).

Derive the relation:

OR
Yd=G. VW/(1+e)

Vd=6. Vw/ (1+e) Yo diRdl.

Explain Classification of soil and describe IS method for Classification of soil.
Al86s] 4[5 211 HI2 SAHT w11A B? 4102, A5 «f] Td YHx1dl.

A wet soil sample has volume 600 c.c. and weight 820 gm. On Oven drying its
weight reduced to 680 gm. If Specific Gravity of soil particles is 2.7, calculate:

1. Water Content

A5 ¢{lsl HI2leAL el of 5¢ 600 1] WA Aol 820 AWM B, B{\clel Hi
Y5ddl 9ol €12l 680 A ALY B, %) [dR(1® tletdl 2.7 €14 dl 1. Ao AL

OR

2. Bulk density 3. Dry density 4. Void ratio.

2. 8aidl 3. YS| eotdl ¥, Rscdl QRN Al

A clayey soil sample has water content 35%, liquid limit 50% and plastic limit
26%. Calculate plasticity index, liquidity index and consistency index.

sQY 5l UL2leli ool lo] Aoge] UHLILL 35%, dlsdls dli{le 50% A WiEls
lile 26% . YeRUAL s, UdlSldl M5 Wl JA2Addl w5 L1k,

OR

List the types of sand. What is SW, SP, SM & SC for sand?

Acdletl usiR ULl 3dl I SW,SP, SM & SC 8] 87

Enlist different methods to find out moisture content of soil and explain any one

in detail.
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(@ A moist soil sample has volume of 500 cc in natural state and weight of 800
grams, the dry weight is 700 grams. The specific gravity of soil grains is 2.60.
Determine void ratio and porosity.

Aoy Lui]l HIElsil A8 oiYeil of 5¢ 500 elol AH] Wl dsj dosel 800 AM & ds]
Y& A=t 700 AM M defl AU eotdl 2.60 S1A dl [Rscdl IRLldR Wal
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Explain various methods of field compaction.

(se5 218 ofl o€l el uen () qumdl.

List the factors affecting the compaction.

52169 WUWSAL URW qud).

Explain Optimum moisture content and Maximum dry density with sketch.
Y121l oRdH UL HA HedH Y eeldl wL5(d AU18) AHexdl.

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 Deo=0.85mm. Find uniformity
coefficient and coefficient of curvature.

H121e11 AS1AL 5 uRel] 58N MAS1S HIU D10=0.15 H1H], 30% 516512
ULT D30=0.45 HIH] d &l 60% 516512 UL Deo=0.85 HIH] HA B, dl

HIEletl eiyetloll YHLeAdL RIS del dnis AQlis llell.

Write types of Rollers and their uses in compaction.
YEL-EL USIRe1L AER el dell §218 Hi Ui GUALILL dudl,

During proctor test of compaction, the following readings were recorded in the
laboratory. Draw compaction curve and find O.M.C and M.D.D.

ISr.No. Water content(%) Bulk density (kN/m3)|
01 12 18

02 18 22|

03 22 25|

04 24 19.5
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52181l W[5256 222 RUlet o{|A Yyulsi| WG] Setl UANALUIOUMHI
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SH. Ao UL L(%) 201 elsidl (KN/m)
01 12 18

02 18 22

03 22 25

04 24 19.5]

Explain factors affecting permeability.
HIEloAl WIRARAAL UR AUR Sl Uil ¥¥omcl

OR
Draw the diagrams of various types of spread footings.

QS 5211 el (afqy usiRledl 241s(d €121,

Explain in brief seepage pressure and state equation to find seepage.

A% £ 1Q1 Yl wa A% 2Albal HiSs] Yot qudl.

OR
In a constant head permeability test, the diameter of sample is 8 cm and
length is 20 cm and the test is carried out under a constant head of 35 cm. If
the quantity of water collected is 120 cc in 10 minutes find the coefficient of
permeability.
Y01 1N ULR31U L U112 Hi otfeil il a1y 8 AH] W dodles 20 A
3 Yo 20N 35 AH B, ) 10 (Hfste 120 AH3 ULl A 5§ U S1A d)

U2 L HYAS 2118,

Explain the laboratory test to determine liquid limit of soil in detail.
vl M HIElel valel Hulel 2Dud el Id AUldrdR Hquexdl,

Explain - Quicksand condition.
scils Aes Ul Reld] - ald).

List all the laboratory equipments used in compaction test.
5218 Hlesll 515210l 222 Hi duldl Aldells{l dlel quil,

Dr. Karl Terzaghi is father of Soil Mechanics- discuss the statement.
S\. sld 231l Alovel WIdefl s ol (Ul B- (Ariled YU,

Explain the types of foundation with sketches.
Ul lell el el UsIR e2lld) el dilet 2.

*khkkkhkhkhkkkkkik

oy

03
o3

03
o3
04

oy

04

oy

07
o9
04
oy
04
oy
03
o3
03
o3

4/4



