Seat No.:

DIPLOMA ENGINEERING — SEMESTER — 4(NEW) « EXAMINATION — SUMMER 2018
Subject Code: 3340605

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Date: 07-May-2018

Subject Name: Soil Mechanics

Time: 10:30 AM TO 01:00 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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Answer any seven out of ten. €20l SEURL ULcloll wellol AU
Void ratio

Rsclctl 9RcR
Porosity

LR

Bulk density

YA ot il

Liquid limit

Yol Halel
Density Index
tolcll Wis

Water content

U lacll

Coefficient of uniformity
UHLotcll RIS
Bentonite soil
olelouese WS
Degree of saturation
AUl YL
Aeolian soil
Aull(Auet A

Enlist types of soil available in India based on method of geological cycle of
its formation. Explain any one soil.

Rl UsHL HIElo{l Geuatcll R Hilofl ystal il As Ysietl

cAuRAL WML

Describe phase diagrams of soil separately with sketches for each phase, level
all components of soil and give symbols of its various index properties.

HEloll Zo SL2L0IL o] AU AL U HIZ cRAMIAL AU U 12
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A moist soil sample has volume 464 cc in natural state and weight of 793 gm.

Dry weight is 735 gm. The specific gravity of soil grain is 2.68. Determine
(i) Void ratio, (ii) Porosity, (iii) Water content, and (iv) Degree of saturation.

A5 ULl ollyollo] SE 464 cc Aol ool 793 gm B. Y$l closet 735 gm B.
HLEloll 50l (A1 ottt 2.68 B. Al 1Al 21l 53U

(i)  Rscdl 9[BNdR (ii) Balafcll (iii) BAHLIARL (iv) AUl YHIRL
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, (ii) Degree of
saturation, (iii) Saturated density, and (iv) Submerged density

A5 ULl atlyotlo] Rsctcll 9RNAR 0.65, A%a] YHIRL 7% &. HLlsll
sRl(l Qe Uotcll 2.65 B, Al ol Al 1Ll 53

(i) ®alofcll, (i) AUl YHLEL, (iii) A dotel (iv) [AHel Ustcll
Explain IS classification of soil.

B32ot 22Le5 S YHIB HIElo] clollsRato] calluall AU,
OR

Explain three main categories of soil with suitable examples in each category.

HElell Yyt 2eL $291310] cattuaul L.
Explain particle distribution curves for any three types of soils in detail.
AR YsRe{l HIle] s0L1-5€ (A0l sdof cautuvaul AU,

OR
Differentiate between Plasticity Index, Shrinkage Index and Consistency
Index.

TARRIZ Sod e, Asluct Sodat val sixllkesll Sadetsll dsleld 53
Derive a relations using e, w, G, Sy (index properties of soil)
e,w, G, S HIloll o[t Guallol 531 ol AL

OR
From a particle size distribution curve following readings were taken: Liquid
limit 25%, plastic limit 15%, effective size of particle 0.17 mm, 30% finer

size 0.38 mm, and 60% finer size 0.78 mm. Calculate uniformity coefficient,
coefficient of curvature, type of soil and its Plasticity Index.

Ul sul-5€ (AdRel sdell yaugl Halel 25%, Ldlres Halel 15%,
ollofl WAELRE HIU 0.17 mm, 30% ($o12 ALS%S 0.38 mm, 60% ($o12
AS 0.0.78 mm, sllYolle] AMLetcll QLS W cnis 2JRlLs, Hdle] UslR
U LHURRZ Sodat s

Describe effects of compaction on various properties of soil.
selSoll 1dloll (AU oot 10 UR AAAA A 3.

OR
Explain compaction curve and show MDD and OMC on the curve.

sLAsUeL 5 catvuL AU, AR ol MDD el OMC Ul 53
Differentiate between compaction and consolidation.
s2LeS ol £3150 AAall dslelcd UL
OR
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Explain Coulombs law of shear strength of soil. Also discuss type of soil
based on total strength of soil.

Bl sclot ALHRT HIZoll SEtoll [AatH UHBAL el 5EH WHRT AL

VLR MLl Ysl: vl 3.
During Proctor compaction test, following observations were found:

Sr. No. | Water Content (%) Bulk Density (kN/m?)
1 08 22
2 10 24
3 12 25
4 15 23

Draw compaction curve and determine OMC and MDD.
s2LeS HZoll UlseR 22 52l ol Aoll MacAlsall HIAA B.

U], ol. | AAHA (%) YA dotcl (kN/m?)
1 08 22
2 10 24
3 12 25
4 15 23
SALE s SR Aol HEAM Y Uotcll WA HEAH SAMLARL L.
OR

Define Darcy’s coefficient of permeability K. Calculate value of K for a soil
sample diameter 5¢cm and length 20 cm, kept under a head of 30 cm in a
constant head permeameter. There was a discharge of 50 cc in 10 minutes.

e1R¥f{loj WRoUHAA )Rl soll cautvaul 4. AU 2l arll uRauHAAL
224 30 cm ot A el Hiloll As otiyolloll caulM scm Wl AGLES
20cm &cll. 10 MA@l €324t 50 cc WRleA (S &2l A HiElell
UROUHAA 9Rlisell Heu .

Give bearing capacity of following soils as per 1S Code:
(i) Gravel compact, (ii) Medium sand compact, (iii) silt, (iv) dry stiff clay, (v)
soft clay, (vi) loose fine sand, (vii) very soft clay (viii) Black cotton soil

IS code Ul (At ystell Hilell el &tH L AU,
(i) sisRA sLAse, (i) L Rl sLse, (iii) siu (ReR), (iv) Y8l 555 1l
(5Q), (v) Ag2 HEL (5Q), (vi) 925 €S cl, (vii) Wt olRH HIEL (5QV), (viii)

oAs sUlell 1Ll
A strip footing has width 1.0 m and depth 1.5m. Foundation has the following

properties: y =18 kN/m?, C=30 kN/m?, $=25°, Terzaghi’s B.C. factors are
N’c=14.8, N’¢=5.6 and N’, =3.2, considering factor of safety as 3, find safe
bearing capacity of soil.

As U gRotell uloue 1.0 m dat GLstaL 1.5 m &, walle(l 1iélstt
ettt ML ol Aetl Hu B,

vy =18 kN/m®, C=30 kN/m?, §=25°. 21 ellotl UH &licll 9JQlis N’;=14.8,

N’¢=5.6 A N’, =3.2
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AAHA wis 3 AL HIElo{l AAHA UL &AL 0.

(c)  Enlist common methods of boring used for soil exploration. Explain Auger 03
boring with sketch.

(5)  H3loll Aot HIZ AULHLoA AR UglQull catviail Wl AR ollFole] 03
WA AU vl AL
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