Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3340605 Date: 21-06-2024
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 non-programmable scientific calculator is permitted.

6. English version is authentic.

Q.1 Answer any seven out of ten. £2lHiell SI8URL Aldell wdlod WUl
1. Define Black cotton soil.
1L 0as sleed 419 ol vl AL
2.  Define Voids ratio.
R R&ddlARIHR «fl vl A ).
3. Draw Two Phase Diagram for dry soil and saturated soil
3. A4sil Y5l W AqH HIEl Hi2 2 3ol 1is[du) elR.
4.  Write factors affecting Permeability.
¥, URARALA WUR Sl URWOL ud),
5. Write the equation of Liquidity index and Consistency index.
U, qlsdlsll ge3et wa Atleldl Sedeiell Yl dull.
6.  Write equation of Density index.
€ toldl Wise YA quil.
7. Give the name of tests used to determine shear strength of soil in
laboratory.

9. UAVIRALNIML ULele Sclol AUlHe LlHdL HILell 22etl otlH WU
8.  Define Liquefaction of soil.
¢ HI8leil dlsdl¥seletell culual 24414l
9.  Write the value of hammer's weight and free fall in SPT test.
€. SPT 22Ul &HRe| d%el wal 5l sl cull.
10.  Value of Degree of saturation Sr for Saturated soil -
Q0. AdH HIE] Ul AUdHdAL HHLILL «{] [5Ud-

Q.2 Prove that: w G = e Sr
usl.2 (4 AllHd sA:wG=eSr

—~
QD
~

OR
(@)  Explain core cutter test to find field density of soil.
1)  HI2ldl axla geldl ludl Hie 51522 232 drld).
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Us. 3

(b)

(“)
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A moist soil sample has volume of 500 cc in natural state and weight
of 850 gram, the dry weight is 700 gram. The specific gravity of soil
grains is 2.60. Determine void ratio and porosity.
Ao Loi] HIZlell WS siYsilsef 5¢ Uoo el AH] 8. W dsf 4oyl ¢Uo A
8. Aol Y§ d%et Yoo UM B. dsil AN toldl .80 €ld dl Rsddl
ARITR W [B9¢1u)dll Al

OR
Explain Pycnometer bottle method for finding specific gravity of soil.
HIEleA] (1R teidl 2llbal Hiefl YlseilHleR olledsil Ad yueosdl.

Draw |.S. Plasticity chart for classification of fine graded soil and write
equation of A- line.
yeu s Nd 1ol H1lell adf[s8L HIell 1S, Plasticity chart €12 % A-
line of Y Ul

OR
A grading curve for a soil given effevtive grain size 0.17mm, 30% finer
size D3g = 0.42mm and 60% finer size Dgo = 0.86mm. Find Uniformity
coefficient and coefficient of curvature.
A5 U 13lell ASTAL 5o URedl USRS SQMIY 0.17mm, 30% §LE1R
ULEA D3p = 0.42mm Ul 60% §L81R UL Deo= 0.86mm 8. eiysileil
UHeldl RS A dn1is L Lis k.
Explain test for finding Plastic limit of soil in laboratory.
yAaLRUOLH] HIEle] w1RE]s (@ le 2iltal HieeAl Yol yHdl.

OR
Explain LS. classification of soil.
H1le] §(e5Uet 221555 UHIRL 4[58 yHoxd).

Distinguish between compaction and consolidation.
5218 U €215 ol dsldd AU

OR
Draw compaction curve and show all imoportant point.
SIUSRlel 5o £12] wel %3] vibl UlESe Llldl.

Explain method of compaction in the field in short.
AU 52164 ueddul]l $sHi quemdl.

OR
Write Factors affecting compaction and explain any one.
52169 WAR 5L URHN qui] Al 211 d w5 uHxmdl,

Explain Quick sand condition.
Quick sand condition ¥H%ldl).

OR
During Permeability test on soil in laboratory following observations
were recorded. (i) Diameter of Sample: 5 cm (ii) Length of Sample:15
cm (iii) Constant Head of water : 25 cm (iv) Discharged of water :70
cm?3(v) Time = 15 min. Calculate Coefficient of Permeability of given
soil sample.
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Q.4

Us. ¥

Q.5
s v
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(d)
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S

YAV ML ULl UL 2LlEd L HIe oA Y wiell Hdd] el «l)
SISICTRITRATISIT

(1) HL2lstl eiYsiletl UlA: 5 cm (2) HL2L oll elyelloll LS 15ecm (3)

w1y N 25 cm (4) ULRled) (514 : 70 cm? (v) 4HA : 15 min. w40
H(2lotl eiysil oll UIRIAAUAL WU (S 208l

Explain factors affecting permeability.

U LRI UR AAHR Scll URleonl yHesdl.

OR
Explain Coulomb’s law for shear strength.
Sclol UM HI2ell §Eodoll (A UHoMd),

Write equations of Ultimate bearing capacity of soil for strip footing
and circular footing.
LI §2101 wa dNuLsIR §21o1 HI HISlell UL 1IREL &l <1l YAl
cud),

OR
Give differentiate between shallow foundation and Deep foundation.
e516921 ULL e GSL UL ded] sl UL

Draw the diagram of direct shear test.
SIS 2MlUR 22 ol ULg(d €l

OR
Give differentiate between general and local shear failure.
UMY W @UL[AS (21U e{a118L AR d§leld AL,

Write methods for determination of water content of soil and explain
any one.
H1Ele] e iall 2lledlefl 1l @ull a4el A d s Yuexdl,

Give the objectives of Site Exploration of soil.
AlFe WsAENR2Ueloll Sl 241U).

Explain characteristics and application of flow net.
Ualeosoil @le(@sdizdl e GUlaLl %Ll

Find the shear strength of cohesionless soil if the noramal stress is
3N/mm? and angle of friction is 28°

2 Ay (dedn 3N/mm? Sl el UNRISISL 280 Q1 d) wRiu sl HIl+]
EREENETENE

Draw particle size distribution curve for different types of soils.

el — el UsRefl HIZL HI2 511 - 5¢ [AdWL 59 €12,
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