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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4340602

Subject Name: Soil Engineering

Time: 02:30 PM TO 05:00 PM

Instructions:

1.

2
3.
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5

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Date: 08-12-2025

Total Marks: 70

Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.

Q.1 (a) Define Soil Engineering. List the name of structures where soil is used as
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a construction material.
A od W[ (321 of] vl W) wigsHlell o iHefl YAl eletidl i 1idl
ol GUANL wig s UIMAL dIZ R B,

Explain three phase system in soil with diagram.
15(defl 18 wa{let Wi AL A 551 ol (AU AUl

State and Explain different types of soils in Gujarat/India.

oLl /MIRdAH L (Alde UslReil HIE) oil ollH WU WA YU,
OR

Explain Core cutter method to find field density of soil.

Y12+l getdlDedl I «l $1R 522 «il I Au2dl.

Explain fine grained soil as per IS classification.
18, WA, otl d{[521 Yoyod RRIL 51 ofl H12] Und).

Explain Atterberg Limits with neat sketch.
W] ey 29 A 1s[d 412 YAl

Tests on a soil sample gave the following properties: Natural water
content=22%, liquid limit = 46%, Plastic limit = 26%, D60=0.05mm,
D30=0.035mm, D10=0.007mm. Calculate the plasticity index, uniformity
coefficient, coefficient of curvature and consistency index for the soil.
HIZlAL eiyell URell UR&R) oA Yool Quul 10 8. secdl Aol
UHIRI=22%, Wdlel AlH1=46%, Yeeddl HlHl=26%, D60=0.05mm,
D30=0.035mm, D10=0.007mm. WRZ1{12] o5&, UHleldl AQLis, dQlis
JUBLLS A Ueloldl So58 k.
OR

Describe procedure for determining liquid limit of soil.
oo ofl ULl Halel «155] scl M2 o] WUl deld),
Derive the functional relationship between G,e,S and y.
Ge,S el y d ofl SULHS ot ).

Define : 1) Plasticity Index 2) Shrinkage Index 3) Liquidity Index

4) Consistency Index 5) Flow Index

Ll MU ; ) wRE1A12] o3&t ) AslUe I3 3) dlsdlslEl 58 ¥)
Ueleldl 58t U) 54 58
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Explain factors affecting permeability of soil.
o Hlot ofl WAUAL A WUR Sl YRG0 qH2C.

Explain Flow net and its Characteristics.
el wa defl wiAdl i,
One cubic metre of wet soil weighs 19.80 kN. If the specific gravity of soil
particles is 2.70 and water content is 11%, find the void ratio, dry density
and degree of saturation ?
¢{lofl HI2] il W5 Aol of & 1cum Wl d%el 19.80 kN 8. HI2] <1l s8I <l
(cf21® eotdl 2.70 el AU 11% 1A dl Rsddl QIdR, Y5l eotdl 1
AqHdL «l 2stalz] 4l

OR

Discuss factors affecting compaction of soil.

5218 A WA 5L URG0N «fl YUl 530,

Which are the different methods for soil stabilization. Give use of Geo-
synthetic as a stabilizing material.

U121 of U150 U2 ofl W@ W@ Ukl ) ol oM 3] RIS UL
B ~=A2ls 56 Ad GuAlal 8.

Explain Falling Head Permeability Test.

w11l Hi gedl eflNsfl f1d uRapAdL Dedlsl Ild quexdl.

In a constant head permeability test, a soil sample was tested under a head
of 25cm. The sample was 5cm. in diameter and 20cm. in length. There
was a discharge of 60cc. in 12 minutes. Calculate the value of coefficient
of permeability.
wye eflNaiol uRaAdL Hleui 25 AML. o1 wue lNell HIdlel As
siysilof] $A12] ScAH WL ddyeilot] Ly 5 A, wWa GULE 20 AU edl. 12
[Hefle e12lel 60 tlot A4, ULllell SluLeS &), d) Hidletl UIRARUAL RS o
Y& 218,
State and Explain different methods of Compaction in the field.
5216 Hi2sil o€l %€l Al e2uldl wal yHomd.
Describe in detail how will you obtain failure envelope by drawing Mohr
circle method from data from a direct box shear test.
SIS o5 2UR 222 «il Sl Hiedl HlsR Use Aas €ldlef]l di (edvsadl
UR0{1(Sy 3l 2ld Aaaeil A (datddlr qeld).

OR

Give difference between flow of water through pipe and flow of water
through soils.

ULSUH| ULRlet] udle wa HIZIHi uLgilel udls g «il dsldd w4l
Explain Coulomb’s law for shear strength.

Sclst A 1Hed Y[R o) e1104 o) (1AM uHexstdl.

Following observations were made during Proctor Compaction Test. Plot
the Compaction curve and find Max. Dry Density and Optimum Water
Content.

Water content (%) 8 10 12 14
Bulk Density (mg/m?®) 1.836 2.2 2.24 2.052

UlseR 2 eilel HIEledl oiyell HIS ol Yoyolotl Wadlsell HigH USl.
5218 w1 £13] HedH Y5 eotdl Wl §RAH FeH (=1L Al
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Q5 (a)

(b)

(©)

Q5 (a)
(b)
(©

During direct shear test on C- ¢ soil, the sample fails at shear stress of 16
kN/m? and normal stress of 20 kN/m? . If angle of internal friction is 27°,
find cohesion of soil.
C- d ULBE GU UL Sclot URERIHI U186 16 kN/m?2 oil Sdet UIWA 2 B.
%) dedl duad welldw Udlun 20 kN/m? S1d wa HidRs avRISlL 270
Sl dl 111wl AU scddl e,
Define Earth pressure. State the assumptions of the Rankine’s earth
pressure theory.
yed] of e641Ql ol vl W), Iss1lel o1l Yed] ew1Ql Riedid «fl eiReiA)
cLudl,
Explain plate load test to find bearing capacity of soil and give its
limitations.
U12) il 1Rl &l 2DHal HI2ell W2 ElS 232 qMdl el Wefl Hule 1) o]
Y[ 5.

OR

Define Angle of Internal Friction and Angle of Repose.

MidRS eNBISIL WA (81U 518l ofl culuul 1Y),

Define Liquefaction of soil and state their remedies.

(@sabs21et ofl vl WU AH% da 12 slddl HIE =1l GUIRL %sRlldl.
Explain types of foundation with neat sketches.

(clag UslR sil Uil a9 w15[d €131 qued).
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