Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340602

Subject Name: Soil Engineering

Time: 10:30 AM TO 01:00 PM

Date: 15-05-2025

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.
Marks
Q.1 (a) Establish relation among w, G, ¢ & Sr 03
Usll (1)  w,G,e& Srdell oy Had), 03
(b) Explain soil formation in geological cycle. 04
(W) A UsHi HI2lAl Gausidl yHmdl. oy
©) A soil sample has porosity 45 % and specific gravity of soil 2.7 Find void 07
ratio, dry density saturated density and submerged density.
(5)  HL2lsl WS dYsilofl Sllo)dl 45 % wal sQUel dlAB teldl 27 D dl o9
[Rscldl ARNTR,YS| eletdl, Aqud eotdl el (AU tsidl A8l
OR
(c)  Explain in detail Core Cutter method to determine dry density in laboratory. 07
(5) AR Y] teoldl ldl Histl 512 522 ld [Aadd IR alidl 09
Q.2 (a)  Write assumptions for drawing phase diagram of soil. 03
ust2 () UL el 385% SIUIAH ldl Hids{] HiRRLIR du)., 03
(b) Explain Plastic limit test of soil in detail. 04
) wlRes dlle 222 UldrdR AHedl. o¥
(c) A clayed soil sample has water content 40%, Liquid limit 48% and Plastic 07
limit 23%. Calculate Plasticity Index, Liquidity Index and Consistency
Index.
(5) W5 5Q Y UL2leAl secdl UL 40%, UdLE] ML 48% W WIE]s o9
ML 23% B, dl WRS112] o554 (WIRELS WAN(S), UdlE] MY S W
Ueletdl MAN (S AR,
OR
Q.2 (a) Draw two phase and three phase diagram of soil. 03
Usl2 1) HIEl ol A 385% el AQL 5659 SIAIAM £IR). 03
(b)  Draw L.S. Plasticity chart with all parameters. 04
(W) LS. WY W RE1AE] AL oiell AsiL U1 €13, oY
(c)  Test on a soil sample gave the following results: 07

Natural water content = 23%, liquid limit = 50%, Plastic limit = 27%, D60=
0.06mm, D30= 0.04mm, D10=0.008mm. Calculate Plasticity index,
Uniformity coefficient, Coefficient of curvature and Consistency index for
the soil.
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U2 el etyotl UR ol URRUM) «{1A Yooy 1106 B. ecl] A% of UHIQI=
23 %, Wdl&l Ul = 50 %, WIEls AUl = 27 %, D60=0.06mm,
D30=0.04mm, D10=0.008mm dll B3] 53] W5 1ANLS, UM leldl
JIBLES, dlis QLS Wal Aeeldl HAA(S 1k,

Enlist factors affecting permeability of soil and explain any one in detail.
ogi{lelofl WAHUALA (URARAAL) MU 5l URHs{] UlE]l tdeiid] A4
S1EURL A5 [AdtdalR AHomdl.
Explain Compaction Curve. Also Explain O.M.C. & M.D.D..
s sRLel 5c YH1AL. O.M.C el M.D.D.UL yH3ldl.
Explain Constant Head Permeability Test with diagram in detail.
5lo202 &S UIRIARAL 2324 SIAUIAIM 18 (AdlddlR AHomdl.

OR
Enlist importance of Permeability in Civil Engineering.
(Rifag A (== [t FAU] WAL LAL (4R Hscdofl AluR]l 52,
Explain Mechanical soil stabilization and Chemical soil stabilization.
(3156 U6 R [HAISRHLUeA el F[H5E ULSE R [HAIEHLAUeA YU
A soil sample is tested for permeability and following data were taken. Find
Coefficient of permeability.
1. Hydraulic Head : 22 cm
2. Length of specimen : 10 cm
3. Diameter of sample: 4 cm
4. Quantity of water collected: 60 cc
5. Time taken: 10 minutes.

UAUAL (UIRAAL) HI2 HIEledl oiYsile} Ut sAIMi 41d & wa
o{|Aeil 321 AdHi A L] &cll. ULRARAL L LS 2Ll

1. osefly 21N (85) = 22 Q]

2. oiYolloil 16 = 10 QM.

3. olello] 1 =4 Q4]

4. 0 5(Ad 2Ad UIl«A] oseell (SlaUl%) = 60 1l

5. 4le) qHY = 10 [Meile

Enlist objectives of Site Exploration.

Ulo2 R suudeleloll Geraleil oIyl 52,

Explain C-soil, #-soil and C-g soil.

C-soil, g-soil and C-g soil o311l

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

(Bulk density in KN/m3, water content in %)

Sr.No. Bulk Density Water Content
(KN/m3) (%)
1 16.0 6
2 17.3 8
3 20.0 10
4 18.8 14

Y12l s218 il UlseR 22 Ul (1A Yasol wWddlsell HAd B, s2leSell
w1QW £1] HedH Sl sidl (MDD) el §RdH FNH Il (OMC) Radl.

06 [0 Eoldl KN/m3 Ha AU IAL % Hi 9.

Sr.No. YA Holdl Ao 1Al
(Bulk Density) (Water Content)
(KN/m3) (%)
1 16.0 6
2 17.3 8
3 20.0 10
4 18.8 14
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Enlist methods of sub-soil exploration.
U6 A1E (Sub-Soil) WsAWE2letsll Useg (el 1Tl 521,
Explain Merits and Limitations of Box shear Test
ofled [RIAR 22 <1l §lUe ) My U el lld).
Explain Standard Proctor test in detail.
221e5S UlseR 224 [AalddiR Mot
Define:
1. Active Earth Pressure
2. Passive Earth Pressure
3. Earth Pressure at rest

SIRIORIENE
1. U2l AlsY ewla
2. HI2le [ilsy el
3. HI2le] el M uLsd ol
Explain Coulomb’s law for shear strength.
Sclst AHed HI2 ol 60 o) (UM YHomd).
Explain Liquefaction, its causes, effect and state remedies for Liquefaction.
[scrbselel, detl $12W0), AU wa [Gscrdselel Hidell GUIRL dHomdl.
OR
Enlist types of foundation.
UlRlell UsIR) of] ollag]]l 530
Find shear strength of cohesionless soil if normal stress is 5 N/mm2 and angle
of friction is 45 degree.
%) G0l Uldal 5 N/mm2 SId 4 tNRISICL 45 degree Sl dl AU s
MEICIERERIETEN T
Explain plate load test to find bearing capacity of soil in detail.
H1Z] «{l 1Rl &ML bl HI-) W S 22 (ddlddlR AHyldl.
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Time: 02:30 PM TO 05:00 PM Total Marks: 70
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1. 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.

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

U1 | () | detl Addl A1 cdwdLRd 52 03
) Rsddl ARNdR «) [B9¢1Uldl.

(b) | Explain importance of soil engineering. 04

() | M6 5%l Hsca YHodl. 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) | HLI2lell dAyet it [(69¢10)dl 30% wa HISle] [A(R1Y Esidl 2.70 09
8. 2AQld3] 520 W) Rscddl ABIIHR 6l) YdS Holdl ) §4 Eleldll,
%) UIEl 50% AqH Sld WA S) §6 oldl, %) HIZ] AYRIUL

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 c) Void ratio d) Degree
of saturation.

(5) | HL2leAl $4 8sidl 16 kN/m® 8. HLelsil $1ef [dA(AY teldl 2.67 09
8. HIZIHI ULRle] UHIBL 17% 8. AR 52L: ) DS Elotdl o)
[69¢lu)dll §) Rsddl IRIldR S) ¥ [Hell (SAL.

Q.2 | (a) | Differentiate between fine grained soil and coarse grained soil. 03
ust2 | () | yeH seNdloil Hi2l wa spege sR1d1oil HIZ] drA dsldd S2. 03
(b) | Derive the following relationship: 04

va =7b /(1+w), where all the parameters have their usual meanings.
(W) | oflAsd) oiy Aad): oY

va = o /(1+w), O dHIH URHIN dMell AlH1] el 819 8.
(¢) | 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 1imit=28% during its consistency test.

(5) | HL2lsll eiystls} Al 5d USRS Aels] 5¢ 0.17 mm, 30% 09
1912 U185 D30 = 0.34 mm W 60% §L8=12 ULE D60 =0.70
mm £21[d 8. WsPUdL QiS5 el dsdleil A Lisl A ld3]
S WM W1dd HIElel «iyell AEAS Al YR AS B,
BRUM. WIRR[AE] 855U el set{leadl 855 uwl
AR 52N, %) ULEleAl AysilHi dsfl selilesdl uiletal
e (MUl ecl UIRlle] UHLISL = 24%, UdIEl HUlel = 49%,
wlRes Halel = 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 (@l A1ER AdAS HIZL a YR AS dluil 03
H1El aR dslad SR
(b) | Explain the three phase diagram of soil along with its assumptions. 04
(W) | HLlstL AL 52 SISAM defl diRLIA] 2412 AHend). oY
(¢) | 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) Scll 09
HI2 WLl uRlatsl yHodl,
Q.3 | (a) | Define: a) Discharge velocity b) Seepage velocity 03
Ugl3 | (1) | AALRA 5 a) (SULeS AdL b) Ao A2t 03
(b) | Explain Coulomb’s law for shear strength. 04
() | 1R el Y12 sG1ulsA] [14Y HHoxdl. 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 HAUSIRS Acdd &5 &6U1, 10 (MU 430 (Ml B2g 09
ULl UdR UL dl HIEleL eidelleil ALl 2QLLS, 6 AH]
GLAULE el 50 AHL? S1U-Aseie AN ML AABLAT 521,
OR
Q.3 | (a) | Write Darcy’s law with its equation. 03
Ual3 | ) | stdlell s1ael dstl qHlsL A1 dul. 03
(b) | Explain: C-soil, ¢-soil and C-¢ soil. 04
(W) | dHondl: C- HI2L, ¢-HLI21 Wal C-¢ HIEL oY
(¢) | Explain the constant head permeability test to determine the 07
coefficient of permeability.
(5) | M@l JQlisa [HUlRd 5l HIE Udd &5 WML 09
uzlaisl Ao,
Q.4 | (a) | Differentiate between compaction and consolidation of soil. 03
U4 | () | UL2lell S21o A A 5515201 9 dsldd 5. 03
(b) | Explain Mechanical soil stabilization and Chemical soil 04
stabilization.
) | (M3se Algd  R[MalgHAd A 3Msa qld oY

R (WG 1THQUet YHomall.




(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/ce)
Water content 5 10 14 20 25
(%)
(5) | Uls22 5105210 222 (MU Lol oflAoll WAL 5ol SAIH vLeul 09
Sdl. SUsRAel 5d wle 5 WA HedH UM oldl e
Wl SqdH A@HIAL QLA 5.
wes S48l 177 198 |21 [2.18 |2.16
(g/ce)
FAHLAL(%) 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] 511521t 222 A 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.
() [wdl 3 U] Albedadl &d 2 O ¥ di Als2 U HI2] oY
oA betetl 11 HI 3] Fld 44101%-1 52211
(c) | Explain standard compaction test carried out in laboratory. Also, 07
draw compaction curve.
(S) | UALIRUOIHL ddl et SUsel 222 UHodl. GURid, 09
shlsele 5d €2,
Q.5 | (a) | Define cohesion and angle of internal friction with their notations. 03
Uals | () | AHetl Addl Ul AidRs eNQl wa eNEl SlQe culuwAlRld 03
531,
(b) | Differentiate between general shear failure and local shear failure. 04
(W) | UL Sclol {118l A El5E Sclot ¢d11RL A d§lad w1, oY
(c) | Explain the types of foundation and describe in detail. 07
(5) | Ullell USLRL ¥Hod)] 34e) [AoldllR drlel 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 uletileil ulel oistidl. Hielstl 03
&y fluR ool V1{12R Ul HIR Hecdy l 82
(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?
(W) | HIls ualelsQ cululhld 520 UdIELSWL <l desilsil oY
51201 Q] 82
(c) | Explain plate load test to determine the bearing capacity of soil in 07
the field.
(5) | HI12leAl A2l &iHdl o158 sl Hi W glS 222 Huwdl. 09
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Marks

Q.1 (a) Write assumptions for drawing phase diagram of soil. 03
HIEL ofl 56% SIALAIH elrall Hiell HIRQLIRHA Uil .
(b) Explain soil formation in geological cycle. 04

oA AsHi HI2lAl Gusidl AHodl.

(¢) lcum of wet soil weights 20kN.Its dry weight is 18kN.Sp.gravity of solidsis 07
2.67.Determine the water content, void ratio and the degree of saturation. Draw
a phase diagram.

¢{lofl H12) o1l WS oAYsll of 5& Tcum M d%et 20kN . Ao Y doel 18kN
A1y 8. UIZl el s8Il [AlAB deidl 2.67 €A dl BEH AL R Scldl ARILdR
U Aqudl «fl 2slalz] el 3o SIAIAMH IR\

OR
(¢) A soil sample has porosity 40% and specific gravity of soil 2.6 Find void 07
ratio, dry density saturated density and submerged density.

U(2lell A eyelloi] €l¢lo)dl 40% A sQLeAl (a1 tetdl 2.6 B d)
[Rscldl ARNAR,YS] otdll, Aqud eeolcdl A [AHA doidl ALl

Q.2 (a) Derive a formula that expresses the following relationship. 03
n=e/ 1+e
o1 Yoiy e2Aldd YA dirdl,
n=e/ l+e

(b) Draw the scale of soil classification as per Indian standard. 04
& [eSUel 221055 UM HI2le1L adfl521e0l e €12,

(¢) Test on a soil sample gave the following properties: 07
Natural water content=24%,liquid limit=49%,Plastic
limit=28%,Ds0=0.06mm,D3¢=0.04mm,D;¢0=0.008mm.Calculate the plasticity
index, uniformity coefficient, coefficient of curvature and consistency index
for the soil.

U1 ot oiyell UReli ul&tall «f1 Yoyod apiuyl w410 8.

sdl WY o UHIR=24%Mdls] AUl =49% Yarul Al =28%,
Deo=0.06mm,D30=0.04mm, D16=0.008mm il ARIZ] 53] w121l g3
AU Lol RIS, A0S IRlis A Ateldl G582kl

OR
Q.2 (a) Explain three phase system in soil with diagram. 03

WLS[d A1 HI2] of) &l 3% SIAAM UH2Ad).
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Draw and explain the particle size distribution curves for different types of
soil.

el el Usletl HISl HIS 581 5¢ [AdL 59 €12 Al YUl

Two soil samples were tested for liquid limit and plastic limit and following
result were noted.

Sample(A) Liquid limit-41%,Platic 1imit-22%

Sample(B) Liquid limit-68%,Platic limit-35%

Calculate plasticity Index for both the sample.

Also find type of soil from I.S plasticity chart.

HIE) el A eiYsotlo] UclS] HAel A W IRes Hulel HIS uRl&iQ Hulel HIR
Ul s3di oflAell Ry 1A 8.

oAHololl (A) UdLS] HULEL -41%, WIS HUlel -22%

AHelol] (A) UdlE] HULLL -68 %, WLRRS HAlEL -35 %

Explain factors affecting permeability of soil.

osHlolof]l WALl WU S L URe101] qHoxsid).

State the applications of flow net.
&4l A2 «{l ellgifBuscidl osauidl,
A construction of a flow net for a dam gave N=4.5 and Ng=12 .The head of
water lost during seepage as 2m.If k=3x10"*cm/sec,estimate the seepage loss
per day per meter length of dam.
A5 Y of] sdlA2 HIe Ni=4.5 WMol Ng=12 8. id: ¥dQl qud &sHi 54
82151 2m LY B. %) k=3x10"*cm/sec, 81U cll SHeil w1 sH doile €16 Uld (et
2ldl seepage loss QL.

OR
Explain method for determine the falling head to find out coefficient of
permeability
WALl Jlis 2Mudl HI2 "adl &5 «l [HulRd sdl HlRell uegld
UHedl

During permeability test on soil in laboratory the following observations were
recorded.

Length of sample=40cm, Diameter of sample =12cm, Constant head of
water=25cm, Discharge of water=60cm’, Time=12minutes.Calculate
coefficient of permeability.

WAL ML HIlel udpudl lladl HI2 ofld Yuwell wddlseil
ofltc 1M A lcl.

dYsilo{l GUILES- 40cm oiYellell M- 12em YA &S -25cm,ULL{l+l]

(1519 -60cm?, 4HY -12minutes dl HL12] o1l UIRIAdL QLIS 2.

Explain the method of finding the permeability constant of soil by falling head
method.

g2l Q{INefl A ofl HIE] oAl UlRAAAL 2A0LS 2Deidlief] T U,
During direct shear test on C-¢ soil,the sample fails at shear stress 15kN/m?
and normal stress 22kN/m? It angle of internal friction is 25° find cohesion of
soil.

C- H12] GU Ucdel sddel U&QIMi HL2l 15kN/m? eil Sdst URWA 2 .
%\ dedl dwd H[HG Uldwo 22kN/m? Sld Ml WIdRS N5l 25°

S dl HL2] «{l qu5ddl ALk,
Draw and explain shear strength Epvelop of different types of soils.
[clae wusRel 1I2] HIeeNlUR RWeaAAddU o] w15l £1R) el Huomdl.
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Write the factors affecting compaction and discuss any fogr.
5218 ofl WU 52l URWO quil Wl AR  UIR ol YUl 52,

OR
Explain Merits and Limitations of Box shear Test.

oflet 2012 232 il SLUEIA) AHos HA (el T %Ll

Explain Cog_lomb’s law for shear strength.
Sclol AU HI2 ol S ol (M AHondl.

During standard proctor test following observation were obtained. Volume of
mould=950cm? ,weight of empty mould=2.4kg.Draw compaction curve, find
MDD and OMC.

Sr.No. Weight of mould | Water content
of weight soil
1 4.08 12
2 4.25 14
3 431 16
4 4.27 18
5 4.27 20
6 4.25 22

UHL(ALS U522 Ul e (HAled oflAeil il seotl HigH USAUL HIES of
5¢-950cm® H1ESe] W] aogel - 2.4kg. §218 WIAW 1], MDD¥A
OMC <il Y&l 21l

Sr.No. Weight of mould | Water content
of weight soil
1 4.08 12
2 4.25 14
3 431 16
4 4.27 18
5 4.27 20
6 4.25 22

Write assumptions of the Rankine’s earth pressure theory.

Fe5100el Yol eod 18l Riegidedl eI quil,
State the parameters that are used for determining the bearing capacity of soil.

o Hlelofl A Ro18HAL «155] sl HI2 GUAIMI Adidl URMIRN %wldl.
Discuss Terzaghi 's theory of bearing capacity of soil.

H12] o] 1RQL &ML ULl 2%ilef] el o] AL 2.

OR
Explain different types Deep foundations with their sketches.
(alay usieil GSLULUL M1Sd] Alsd Al

Describe because of which reason liquefaction occurs and effects of
liquefaction and what are remedial measure.

KU SREL (asdldsalel gl 8 wa ([@sdldsle ueidl WAGUULRLHS
udld 9L 8 d dwldl .

Explain plate load test to find bearing capacity of soil.

Y121 ol Y19l eHdl Dddl Hiell W2 dlS 232 Ml
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