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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.
4.
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

Q.2

Q.2

(b)

(c)

(©)

(b)

(©)

()
(b)

(©)

a construction material.
Ulod A (=2 («13]3] ofl vl W) wlitsiHletl oiHefl YAl Weild] i Il
ol QUL it 514 AUIMAL dI]S Ald B.

Explain three phase system in soil with diagram.
15(defl 418 wa{let Wi AL A 551 ol [RHH AUl

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

oLl /MIRAH (Alde UslReil HIE) ol ollH W] WA Y.
OR

Explain Core cutter method to find field density of soil.

HIEL el getdl 2lleal HIR «l 812 522 «fl Ad AHdl.

Explain fine grained soil as per IS classification.
18, WA, otl d2{[521 Yoyod RRIL 51 ofl H12] Und).

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

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 RN oA Yooy Quul 1 8. secdl Aol
UHIRI=22%, Udlel lHI=46%, yedudl HlHI=26%, D60=0.05mm,
D30=0.035mm, D10=0.007mm. GREI{E] §5&, UUleidl JQlis, dlis
JUBLLS A Heloldl So5e k.
OR

Describe procedure for determining liquid limit of soil.
oot ofl YISl Haulel o181 sal UL ol Ul agldl.,
Derive the functional relationship between G,e,S and .
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 So58 U) 54 58
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Explain factors affecting permeability of soil.
o H{let of] AAUAL ol WU 5L URA0Tl YHCl.

Explain Flow net and its Characteristics.
§ellele el dsfl wiRAd) 2Ll
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 H12] il W5 Aol of 5 1cum Wal d%el 19.80 kN 8. HI2] il s8I <l
(cf2A® eotdl 2.70 el AU 11% 1A dl Rsddl JQIdR, Y5l eeldl 4
dqHdL «l 2stalz] 4l

OR

Discuss factors affecting compaction of soil.

5218 A WA 5L URG0N «fl YU 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 AL RIS UL
il [[U8Els 56 2ld Gulall 8.

Explain Falling Head Permeability Test.

walotaLnl Ui eedl 20Nefl 21 UIRapAdL 2Dt clledl fld yuesdl,

In a constant head permeability test, a soil sample was tested under a head
of 25cm. The sample was S5cm. in diameter and 20cm. in length. There
was a discharge of 60cc. in 12 minutes. Calculate the value of coefficient
of permeability.
wye eflNatol uRaAdL Hl2ui 25 AML. ol wua lNell HLdlel As
siysilof] 5121 ScAHD WL ddyeilot] L 5 A, wWa GULE 20 AHL. edl. 12
[Hefle e1lel 60 tlot A4, ULllell SluLes &), d) Hidletl WAL LS o
Y& 218,
State and Explain different methods of Compaction in the field.
5216 Hisil o€l %€l Al e2Lldl wa yHomd).
Describe in detail how will you obtain failure envelope by drawing Mohr
circle method from data from a direct box shear test.
SISt ollsU AlUR 222 «tl 32l Hiell HleR Asa News elRqlell di [Avgnidl
UR0{1(Sy 3l 3ld Aaaell A (datddlr qeld).

OR

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

ULSUH| ULRlet] udle wal HIZIHI uLeilel Udls g «il dsldd w1l
Explain Coulomb’s law for shear strength.

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

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 2R eilel HIEledl oiyell HIS ol Yoyolotl wadlsell HigH USl.
5218 w1 £13] HedH Y5 totdl Wl §RAH eH 1=l Al

1gdl (%) 8 10 12 14
90 geldl (mg/m’) 1.836 2.2 2.24 2.052
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Q5 @

(b)

(c)

Q5 @
(b)
(c)

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 kKN/m?2 oil Sdet U 2 B.
%) dedl duad welldu Udlun 20 kN/m? S1d wa HidRs avRIsleL 270
Sl dl HIElell duscdl 2Aldl,
Define Earth pressure. State the assumptions of the Rankine’s earth
pressure theory.
yed] of £641Ql o] vl W), Iss1Alel ol Yed] ew1Ql Riedid «fl eiReiA)
clul.
Explain plate load test to find bearing capacity of soil and give its
limitations.
H1E] ol Rl Ml NE Al HIRell W2 €S 222 UHIA] el Wofl e 1) o]
Y[ 52,

OR

Define Angle of Internal Friction and Angle of Repose.

AidRS UNRISIL el (A IH SR ofl cutul 24U,

Define Liquefaction of soil and state their remedies.

(et (scrbselet ofl cutul 241Ul A4 del 42 s1ddl HI ol UL % lidl.
Explain types of foundation with neat sketches.

(clag UslR sil Uil a9 wLS[d €3] qHemd).
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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340602

Subject Name: Soil Engineering

Time: 02:30 PM TO 05:00 PM

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.

(@)
)
(b)

(“)

©

(%)

(©

(%)

)

()
(“)

©
(%)

(@)
)
(b)

State the type of failures due to soil in civil engineering work.

Rilad gogail wlivsii HiHIEL A SR8 ] [eAdsnndl % Lidl.
Explain three phase diagram of soil and also write assumption for drawing phase
diagram.

5629 SIUAIH £1d i Hietl t1RWLRA) osalld], il- 5824 SIRUIAM €131 dHodl.

Enlist method of determine density and explain core cutter method.

H121e] eetcll 20ud Lef] T1d) Ll S12 5224l 2d [AQl yuedl.

OR

A soil sample has 0.65 void ratio, and 7% moisture content. If the sample has
specific gravity 2.65, calculate the followings: (1) Porosity, (i1)) Degree of
saturation, (ii1) Saturated density, and (iv) Submerged density.

5 UI2leAl edYellofl Rscdl IARIHR 0.65 el A%e] UHIGL 7% 8. HISlell 51l
(Al eetdl 2.65 8. dl =il Yasod ARIAT] 5 1.(89¢10dl 2. ddH UMILL 3.
AqH geldl 4. ol Loldl.

Prove it Yd = G*Yw/ (1+e).

Alld A5 Yd = G*Yw/ (1+e).

Why soil classification is done ? Explain IS Classification method.

H12le] o520l 2Ll HIZ Scletl 1A 87 w1, Y. dd{[53 «fl T Uuestdl.
Explain liquid limit determination for soil.

H12lefl ualls] Hulel 2Dl Hidell 2 sulidl.
OR
Derive the relationship between e,Sr,w & G.

e,Sr,w & G A Geddl Aoidl dirdl.

Test on a soil sample gave the followings result

water content = 26%, liquid limit = 48%, plastic limit = 29% and D60 = 0.06mm,
D30 = 0.04mm, D10 = 0.009 mm

Calculate plasticity index, uniformity coefficient, coefficient of curvature and
consistency index for a soil.

Date: 26-11-2024
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A5 HIEledl ddYellotl ULl e (MLt 21 Yosol URQIH HOYL Ao AL = 26%
MdlEl HlUL =48% Yeleddl= 29%, A D60 = 0.06mm, D30 = 0.04mm, D10 =
0.009 mm

dl AQd3] s3] WiIReRIE] o955, AUleldl AARLLS, dlis QLS W Atleldl
o581 el

Explain consistency limits of soil With Figure.

15[ A1 U121+l Uelstdl HUle 1) (A 2swlLd).

Give deference between compaction and consolidation.

5218 Wl ¢35 4] dsldd AUl

Explain Factor affecting permeability.

UYL BUR WA Sl URGW O %1,

Explain standers proctor test.

UHL(Rld Ul52R 232 yHdl.

OR
The following observation were made in a proctor compaction test :
Water Content % 8 10 12 14

Bulk Density (mg/m3)  1.836 2200 2.240 2.052
Draw the graph and find OMC and MDD.
1522 2R e (Mallel HIElell ei¥etlell oflA Yool Al Sell HIgH USUL :

Aoy HIAL % 8 10 12 14
¥ eldl (mg/m3)  1.83 2.20 2.240 2.05
6 0 2

HedH Y5\ doldl Mo SRAH FNH AL ALS £13] 21k,

Write factor affecting compaction
5218 o WAR 5l URe{ull aslidl.

Enlist Methods for Finding Coefficient of permeability, And Explain Constant
head Method with Figure.

111+l URo1d L 1S 2ladlefl ) osatid], 24y {Ne{] A 2415(d €120

HHdl.
Write method of compaction in field

A-{lu s2165(] Ueg[dl as3LLa).

Write Factors affecting permeability of Soil.
H12ofl U214l GUR U SAL URG0N %l Ld.
Explain Direct shear test.

SIAIse (AR 22 (AN [dordallR YHesd).
OR

Write Characteristics of flownet.

EETSLAGRIRCI IR ER TSI
Write Types of soil based on total strength.

56 AHedl 1R HIleAL USIRL LAl
Explain Plate Load Test. Also write its Limitations

W2 dls 222 (AN aRuid] el Hafe i) qudl.

Write a coulomb's low for shear strength.

Sclot YlHeAd HIR sedo] (UM yHmd).

Write Types of Foundations.

NETCRTETRIESICI

Explain Liquefaction, also write mitigation of Liquefaction.

qlsdlEselet (AN Yol dsil [AdiREL HIZell GULRLL s LLdl.
OR
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Q.5
UsLs

(@)
)
(b)
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©

(%)

Give Difference Between Disturbed Sample and Undisturbed Sample. 03
U12le1l [Sree] Arud wa weiSleo] Arud g2 ofl dsldd 1. °3
Write a Method of Sub soil Exploration. 04
U U1oe A sy E1R21A+{] 2l L, ¥

Enlist Method of improving Bearing Capacity of Soil, and Explain Any three 07
Method.

H121ell 11201 eHdL dulRdlefl Td) Ll sleurl =4l d) (AN quendl. 09
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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340602

Subject Name: Soil Engineering

Time: 02:30 PM TO 05:00 PM

Instructions:

SNk W=

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.

Date: 19-01-2024

Total Marks: 70

Q.1 (a) Define (1) Marine Soil (2) Black Cotton Soil (3) Aeoline Soil 03
UsA1 () AL UL (D)4l Al9a(2) 5100l 1iZl (3) viviidld dida 03
(b) Establish relation among Sr,w,G and e 04
(o) Sr,w,G i e 422l wois Hadl, o¥
(c) For a silty clay sample, bulk density is 18 kN/m? and water content is 20% 07
with sp gravity 2.7. Calculate Void ratio, Degree of soil, Saturated density,
submerged density and percentage air content.
(5) s [Ree2asd Wil 2anadl 18 (5 /413 21 oy UL 20% dHsy dleilz addl 09
2.7 9. [R5l ABLTR, Adtddl s, Udtd dedl, g0t deldl viel ALl 5Bl 25191%]
IETH
OR
(¢) Explain in detail Sand Replacement method to determine dry density in 07
laboratory.
(5)  UARLLIOIHL US| tleddl QHAL HIZeAL deg LduH ez 2d srpual, 09
Q.2 (a) Explain Particle Size Distribution Curve. 03
URA2 () 50T (AR 2UQU AHMALL 03
(b) Draw LS. Plasticity chart with all parameters. 04
(o) U, iU, wel1zZl«l2] A2 oHl 2l 11 izl oY
(¢) Explain Liquid Limit Test in detail. 07
(5)  dlsdls dlailz 222 Alazdz uHmal. 09
OR
Q.2 (a) Listthe sieve sizes to be used in sieve analysis. 03
2.2 () HIZlL 2l el wie quzidl 202l 210 4l @ide 4 dlze R s, 03
(b) Explain Coefficient of Curvature and Coefficient of Uniformity. 04
(o) AN LB Bhel UHLAAL OLELLS AHMAL oY
(¢) A clayed soil sample has water content 45%, Liquid limit 52% and Plastic 07

limit 27%. Calculate Plasticity Index, Liquidity Index and Consistency
Index.
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15 58 45 HIZLH] orin 45%, dlsdls dllz 529% 21 waizéls dllz 27% ¢,

dl a2l H12] Seisy, dlsdldlZ] Seis vid UtaAdL Heis AR,
Define Compaction. State different methods of Compaction.

52155 <{l earvaL 240l 5219 Hi2 {l syEloyel <ldl srpual.
Explain Compaction Curve.
52155 2AAU, UHMA.
Explain Light Compaction Test carried out in laboratory.
ALRLLIOUL Hi Adl A2 51FUsUA 222 U[QAIR dvl,
OR
Explain different types of rollers and their uses.
642l SYEL USIReAL AARAL AlH AL 1l dell syzloyel HIZl] 5215 Hi BuALdLL syRudl.
How is stabilization done for loose soil? Explain.
Aotuil 12| Hi2 22ils20L 56 Lld 522 897 AHMAL.

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

(Bulk density in gm/cm?, water content in %)

Bulk density: 2.052.08 2.122.17 2.182.16 2.13

Water Content: 10 11 12 13 14 15 16

HIZLAL 5218 <AL Uis2r 222 HI2 1A Howor padlisl Had 89, 52151 2uav 2idl
HedH, U5l eeddl 2 AR HorHIEL HAAL U 2208 dlgm/ecm® 2
FUSPHIAL % Hi 6.

Bulk density: 2.052.08 2.122.172.18 2.16 2.13

Water Content: 10 11 12 13 14 15 16

Define (1) Total Head (2) Hydraulic gradient (3) Seepage Pressure.
e UL (1) 54 9l (2) sisgidls Atz (3) luisy ol
Explain Field Tests to find coefficient of permeability.
YIROLAAL 245 AL HI2 AL <ldL AHmal,
A soil sample is tested for permeability and following data were taken. Find
Coefficient of permeability.

1. Hydraulic Head : 30 cm

2. Length of specimen : 20 cm

3. Diameter of sample: 5 cm

4. Quantity of water collected: 50 cc

5. Time taken : 10 minutes.

HIZLAL ALl WIRaRAAL Hi2ell 222 AL 21Adisl {12 UHIEL 9. UIRo1RAAL 25l
ABLAZL 521,
1. syaila 2l = 30 «sl
2. Auldl dorlss = 20 uHl.
AHelAL AL = 5 AH]
215034 244 uLpildl syeal = 50 il
dwial 4 = 10 [z

g1 W

OR
Explain Permeability and how it is dangerous for soil?
YIRAAL (AN ox Al 24 HIZLHIZ d 56 <ld 515l 897
Differentiate between Laminar flow and Turbulent Flow.
A2t UALS Bie [A8109 UALE 923, d5LAd 2,
Explain Constant Head Permeability Test.
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Q5 (@
ULAL5 ()
(b)
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(c)

Q)

Q5 (3
U5 (1)
(b)
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©

(%)

WARLLLOUHL 2424, 90l0AL Tl WAL 2isdLedl 2ld AHemAal.

Define Internal Friction and Angle of Internal friction.
2idRs 2oL 244 i esioL <l vl 4,
Explain types of soil based on total strength.
58 AH2, AL IR HIZL <AL U121 sxRUAL
Explain Direct Shear Test to be performed in laboratory to find shear
parameters.
WALILALOUL HI 2L AL 1252 (242 222 (A9 dHomal,
OR
State only names of different types of Bearing Capacities.
HIZL L 5y2l sy2l AIRBL AHALAL AL M QUL
Differentiate between general shear failure and local shear failure.
AULHLA, 5l GIILEL il ALSE S G A2 d5lAd iU,
Explain types of foundation and describe any two in detail.
YPALAL U121 SHRUAL el SISTURL 6 U[A2dR AHMA,
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