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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340602 Date: 13-06-2024
Subject Name: Soil Engineering
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.

oML

Marks

Q.1 | (a) | Define the followings with its notations: a) VVoid ratio b) Porosity. 03

UL | () | detl Addl A1 A wdLRd 52 03
) Rsddl ARIdR «) [B9¢1Uldl.

(b) | Explain importance of soil engineering. 04

(@) | A18E §%]e] Hscd Audl. oY

(c) | A soil sample has porosity 30% and specific gravity of soil 2.70. 07
Calculate: a) void ratio b) dry density c) total density, if the soil is
50% saturated and d) total density, if the soil is completely
saturated.

(5) | HI2lell oAyelIti (69101l 30% W HIElell [c(2A¥ esidl 2.70 09
8. 2AQld3] 520 W) Rscddl ARIIHR 6l) YdS Holdl ) §4 Eleldll,
%) H12Z] 50% UdH S1A WA S) &4 eldl, ) HIZl AYRUY
UqH €1,

OR

(c) | The total density of the soil is 16 kN/m?®. The specific gravity of 07
soil particles of the soil is 2.67. The water content of the soil is
17%. Calculate: a) Dry density b) Porosity ¢) Void ratio d) Degree
of saturation.

(5) | HL2leAl $4 eoidl 16 kN/m3 8. ULelsil 5 1ef [d(AY teldl 2.67 09
8. HIZIHI ULQle] UHILL 17% 8. AU 5L: ) DS Elotdll o)
[69¢1u)cll 5) Rsddl IRIldR S) ¥ [Hell (SAl.

Q.2 | (a) | Differentiate between fine grained soil and coarse grained soil. 03

ust2 | () | yed seNdloil Hi2l w1 siege sR1d 10Tl HIZ] arA dsldd S2. 03

(b) | Derive the following relationship: 04
vd =y /(1+w), where all the parameters have their usual meanings.

(o) | <ilAell Hoiy Qardl: oy
va = o /(1+w), 21 dHIH URHIGN dHstl ML viell yRid B,

(c) | A grading curve of a soil sample represents effective grain size 07
0.17 mm, 30% finer size D30 = 0.34 mm and 60% finer size D60
= 0.70 mm. Calculate uniformity coefficient and coefficient of
curvature. State given soil sample is well graded or poorly graded




soil. Calculate also the plasticity index and consistency index, if
the soil sample was found its natural water content=24%, liquid
limit=49%, Plastic limit=28% during its consistency test.

(5) | H1lell oiyelle} NS 5 USRS Aelo] S¢ 0.17 mm, 30% 09
S19e {1925 D30=0.34 mm el 60% 51812 A182» D60 =0.70
mm €21ld 8. WUl 8lis WA dsdlstl Aliseil ARl
S, WM W1dg HIEle «iyell AEAS Al YR AS B,
QUL WIR2[AE] 935 e selfleedd]l o35 uwl
AR 52N, %) ULleAl AysilHi dsil seilesdl uilewal
e (MUl el Ulelle] UHILL = 24%, UdiEl Hulel = 49%,
wlRes Hulel = 28% \dl HA B.
OR
Q.2 | (a) | Differentiate between well graded soil and poorly graded soil on 03
the basis of particle size distribution curve.
U2 | (M) | QL Seell [AdQl AR ddASs HIZL Ha YyuR AS dluil 03
Y12l 4 dslad s2.
(b) | Explain the three phase diagram of soil along with its assumptions. 04
(W) | HLIlstL AL 52 SISAM defl iU 2412 AHend). oY
(c) | Explain the laboratory test to determine the liquid limit and plastic 07
limit of a soil sample.
(5) | H1Elell oyoilefl Udls] HUlel A WIRR sefl HAlel «sS) Sl 09
HI2 LldLRllonL U1l qHedl.
Q.3 | (a) | Define: a) Discharge velocity b) Seepage velocity 03
Usl3 | () | AluAlRld $3): a) [SRULes A2L b flUes dat 03
(b) | Explain Coulomb’s law for shear strength. 04
() | 1R et Y2 sGlulsdl (1Y 1Hoxdl. oY
(c) | Calculate the co-efficient of permeability of a soil sample, 6 cm in 07
height and 50 cm? in cross-sectional area, if a quantity of water
equal to 430 ml passed down in 10 minutes, under an effective
constant head of 40 cm.
(5) |40 Mol HAUSI1RS Acdd €5 &6¢1, 10 (Hl=12ui 430 (Ml 2g 09
ULl UdR UL dl HIEleL eidelle(l ULl 2QLLs, 6 AH]
GLULE 4ol 50 AH]? slA-AsUetd WML A8 52U
OR
Q.3 | (a) | Write Darcy’s law with its equation. 03
Ual3 | () | stlell s1el dstl qHlsL U1 dul. 03
(b) | Explain: C-soil, ¢-soil and C-¢ soil. 04
(W) | dHondl: C- HL2l, ¢-HI2] Wal C-¢ HISL oY
(c) | Explain the constant head permeability test to determine the 07
coefficient of permeability.
(5) | M@l QLIS [HUlRd 5l HIE Udd &5 WML 09
Ul yuedl.
Q.4 | (a) | Differentiate between compaction and consolidation of soil. 03
Usl4 | () | HI2lell 218 wal W 55{15201 9 dsldd 520, 03
(b) | Explain Mechanical soil stabilization and Chemical soil 04
stabilization.
() | M306se  Asd  R(HalgPeld A 3MHsq qldd oY

R (WG LTHQUet YHom1dll.




(c) | Following observations were made during Proctor Compaction 07
Test. Plot the Compaction curve and calculate maximum dry
density and optimum water content.
Bulk density 1.77 1.98 2.1 2.18 2.16
(g/cc)
Water content 5 10 14 20 25
(%)
(5) | U522 5151 222 (MU Lol oflAoll WAL 5ol SAIH 2Ll 09
Sdl. SUsRAel 5d wle S WA HedH UM oldl e
Wl SqdH A@HIAL LA 5.
wes Sl 177 198 [21 [218 216
(g/cc)
S AU LAL(%) 5 10 14 20 25
OR
Q.4 | (a) | Differentiate between light compaction test and heavy compaction 03
test.
Usl4 | (M) | @l 51 Se1e 222 el &d] 511 521s 222 4 dsldd 531, 03
(b) | State what is the purpose of soil exploration and how will you plan 04
for execution of soil exploration on site.
(@) | Q] ¥ U121 AAedodl &g 2 & ¥ di Als2 U HI2] oY
AQlltletell e HI2 5ol d 4 RI%e 5221,
(c) | Explain standard compaction test carried out in laboratory. Also, 07
draw compaction curve.
(5) | udloletMl Adl wet ShUselsl 222 UHoMdl. GUd, 09
sl s2lel sq e\,
Q.5 | (a) | Define cohesion and angle of internal friction with their notations. 03
URL5 | () | duell Addl Al WidRSs eNEl el eNEl S1A cduAllld 03
53
(b) | Differentiate between general shear failure and local shear failure. 04
(6d) | UM Sclol LRI ol GL5E Set GI211QL R d§ldd UL ¥
(c) | Explain the types of foundation and describe in detail. 07
(5) | UlALell USIRL UHoMd) val [dolddl2 d st 52 09
OR
Q.5 | (a) | List the shear strength tests of a soil sample. Why shear strength 03
parameters are important in soil report?
U5 | () | HLCletl etyellstl (1UR disld uletlleil ulel ostidl. Hielstl 03
&y Ml ool V21122 AL HIR Hecdyl 87
(b) | Define the liquefaction of soil. What are the reasons of 04
liquefaction phenomenon?
List the shear strength tests of a soil sample. Why shear strength
parameters are important in soil report?
() | HI2le Udlels cAualhld 52U UdLELSWL <l eesilsil oY
51201 Q) 8?2
(c) | Explain plate load test to determine the bearing capacity of soil in 07
the field.
(5) | Hieleil ARl &Hdl 1581 scl Hi2 W glS 222 Huwdl. 09
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