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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3340605 Date: 12-12-2025
Subject Name: Soil Mechanics
Time: 02:30 PM TO 05:00 PM Total Marks: 70
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Q.2
ETRE)

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

fO ® OoN Mo 0 XA W o o

(1)

(@)
()

(b)
@)

Answer any seven out of ten. £2IHiell S18URL Aldetl ciio] A [U). 14

Explain Soil Engineering as per definition of Dr.karl Tarzaghi.

SLs1E dRo5190lof] e vl Yosod ) oe A (=28 (o1 (3o YHomd).

State failure due to soil in civil Engineering Structure.

Rilciel A [ (AU R R 5A/M1ULELA $18 ol [AdsNcll el B B Huex1dl.
Enlist methods of water content determination.

ULQ{ls] UM 1L o151 sRalefl UlegdudleAl ALEl oietidl.

Enlist methods of soil density determination.

SHlotf] elotdll si5S] Sl Ulegdalefl ULE] oistld).

Write assumptions for drawing phase diagram

AGLSSLIWLS(d £l HIS YRLIM) qud).

Define Specific Gravity and Relative Density of soil.

[@ARLE A2 lsNRL W % Hotef] eotdl YASLS ALALRI 52,
State effects of compaction on soil.

ogHlel U2 S130521e1eof] 244 sllcl).

Give definitions of Compaction and Consolidation.
SISl Wal SloA1(A52eo{] c U] 241Ul
Give definitions of O.M.C and M.D.D.

0.M.C %ol M.D.D il ey [ud| (Ul

Draw Compa}_ction Curve and explain its relative terms.
S 521el 59 €1 WA detl Hoifdd 2luel ¥Hdl.

Define the terms. 03
(i) Water content (ii) Bulk density (iii) Void ratio.
A uALRId 52U 03
() ULSlls] UMLL (i) @eRllodd eetdl (i) eeLdd QTR
OR
State the importance of Soil Engineering. 03
Ao W (2[4 [R31s] Hecd 214l 03
Write partical size distribution in details. 03
[Aa1dlMi 5l s¢ [AdQl dudl, 03
OR
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Define (i). Uniformity coefficient and (ii). Coefficient of curvature.
UL [Ad 520 (i). AU5UAL RS M4 (ii). d5cllell RS,
Derive the relation between terms.
(i).e=w.G/Sr (ii). rb={(G+eSr)rw}/1+e
21l aRAel] Hoiy Had),
(i).e=w.G/Sr(ii).rb={(G+eSr)rw } /1 +e

OR
Explain oven drying method for given soil sample in Laboratory.

WAIQULOIME 10 HIElstl eidetl HIS Ysadletl Ueg(d Mo,

State the factors affecting compaction on soil.
[cold A1 HIEell SIS HUR Sl URW O % Ll
OR

Define the terms.

(i) Liquid limit (ii) Plastic limit (iii) Shrinkage limit (iv) Liquidity Index.
2cll U1 [Ad 521,

(i) vallsl Halel (i) WiRes Hulel (iii) As\Uel HAleL (iv) dREdl
YUSLS

Explain Piping and Quick sand condition or Boiling.
Y18 (UL el 355U Ac{lefl Re1(d waudl Gsunidl yuesdl.

OR
Define the terms.
(i) Darcy’s law (ii) Hydraulic gradient (iii) Total head.
2Rd] U wALRId 521,
(i) SIIeAl S1UE) (if) Lo\ Es AlSUse (iii) 54 &s.
Draw and explain I.S.Plasticity Chart.
1.5 LR RUE] UL €1 wa Uuextd).

OR

Write the difference between Light compaction Test and Heavy Compaction
Test for soil in Laboratory.

QullR23Ui HI2l HI dlse SIS 222 U &d] SISt 232 o)
dslad quil.
Write Core Cutter method of density determination.
tloidll (At 11l 512 522 Ueg(d cudl.
OR

A sample of fully saturated soil has water content 34%. The specific gravity
of soil is 2.7. Calculate: (i) Void ratio (ii) Dry density (iii) Bulk density.

Ayl AqH osHletotl oot 1M ULle] UMIRL 34% B. HIElH (A2
AealsNEL 2.7 8. QLA 521: (i) WHLAE IRLLR (i) AUDS eldl (iii) WES
toidl.
State the factors affecting permeability in details
(Aot dlHi 2Hleloll AU ALA WA Sl URe01] 2 L1,

OR
A Sample in a falling head permeability test is 13 cm high and 10 cm
diameter .1t is observed that head in stand pipe falls from 20 cm to 10 cm in 4
minutes. Determine the diameter of stand pipe, if coefficient of
Permeability is 1 x 10 cm / sec.
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51(d01 &5 A@AUAL Ul &RIH] A5 eiyel] 13 A4] Q11 A 10 A cel)

8 W g Hi u1d B 5 RS UIOUH| &S 4 (MleteHi 20 Axlell 10 A el

U3 8. o5 UlBUsll el «155] 521, %) [Rlis €1d d)
UAUAL 1 x 10-3 Q4] / A505 D.

A Liquid limit test for a soil sample has following data. Draw graph for No.

of blows Vs water content and find out liquid limit.

No. of blows(N) 35 27 20 13

Water content(w %) 47 49.5 52 55

H(2leAl oiyetl Hie (@sas (Al 22U «{lAell S2L elU 8. 5251 il vl

[ u1le] UHIQL HIZ ALS €12) A Yd LSl Hulel 21\H).

s250 o] ul 35 27 20 13
U1Q(ls] UHLRL(wW %) 47 49.5 52 55
OR
The following observations were made in a proctor compaction test.
Water content(%) 8 10 12 14
Bulk density 1.836 2.200 2.240 2.052
(mg/m®)

Draw the graph and find OMC and MDD.
Yls2 S1H0S21el 2324 olldetl WA Sell SCUM 1l | Sdll.

ULl UH LL(%) 8 10 12 14

w534l (mg/m?) | 1.836 | 2200 2.240 2.052

ALS 1] Wal OMC 24sl MDD 2118l

Explain Coulomb’s law for shear strength and type of soils based on total
strength.

54 dISldetl A1E 1R ™R o2 Wl UIleAl USIR HIe Sl Mnal] [y

UM,
OR
Write the Short Note on ‘Liquefaction’.

(e (sadslel U 251 sile quil.

Explain Plate load Test and write limitations off’late load test
We dls 2 YHostdl A Qe dls eeedl HUlel] dudl.

State the methods of improving bearing capacity of soil.
Hlolol G321 &Ml yeld Lol Useg [d{] walldl.

State the methods of sub soil Exploration.
A6 A1FE W suueR2letef] Ueg () as3LLd).

Explain types of soil samplers.
H(2lotl olietlell USIRL UHMdl.

Write types of foundations and explain any one in details.
ULl USIRL AWl ol SIEUBL W s [Adld iR yHodl.
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