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SOILMECIIAMCS
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Note : I Attempttotal five questions out of eight.

gE 3Tt-d d n'd-s sec Ed fifrqr
ii) In case of any doubt or dispute, the English version question

shouldbe treated as final.

ffi s !-o.R * qik sTerdT frqrq fr freft fr eiffi qsI b
qec o) oiftq qr+ qt{l

1. a) Differentiatebetween voidratioandporosityofasoilmass. 3

ffi a+ c.ti il ftrd ftfr( oqqa d?rr s{etcrr { orilr rqe fiftqr
b) Write down the units of following properties related to soil. 3

I Watercontent

D Dryunitweight
iii) Voidratio

TqT d qEifhd ffifud guil b qrro ftMt
D qaicT

ii) gw 5o( 1Tl{

iii) ftho orgqn
c) In a soil mass volume of solid particles is 6m3 and volume of

voids is 4mz .lf 2rfi of water is added in this soil, calculate void
ratio, porosity and degree of saturation. 6

ffi Ao ii 6)H ourt or G{r{kFr 6 fr: asn R-+-6 q€.rrci or 3Tr{kFr

+ fi: truft g*r{ z ftr wr srdr qr-} d gn Tqr il ftFa er:qro,

s<;srdr d?rr lTqfr eieT fr rpa-qT fifrq1
sl20r9t6177 P.TO.



2. a)

b)

c)

d)

tzl

d) Describemethod of determination of watercontentof soil inthe
' laboratorybyovendryingmethod. 8

qdqelrorr { fqr or q-diaT ,r-$ gnr Euri fr ftfU ft-fl q-mR Hrd

ft-qr qror tz q"n fiftqr

Drawphase diagramforpartially saturated soil. 3

sTifir-6 q-qu TqT h frr-i rtcr+ur anto dftqr
Why volume of soil does not change if it is allowed to dry beyond

Shrinkagelimit? 3

s.R 5qr oi rb-+q dur b srq $ UtrrqT di s-{rh enqc-c ii
qRrdT qqi TS E)-dT?

State IS classification of soil as per grain size analysis. 6

6q qftqu w enqrfro 7o b til{dq qrl-o +flo-qur o\ e-fl-{Sr

Following observation were recorded during determination of
bulk unit weight of soil by sand replacement method. 8

I Weightofsoilobtainedfromdiggingpit=0.045kN

D Weight of sandnecessary to fillpit= 0.035kN

iii) Volume of calibrating container = 0.005m3

iv) Weight of sand required to fill up the calibrating
container = 0.070kN

Caiculate the bulk'unit weight of soil

td rftrarqr ftfh gm ffi go 6T {-e[r gor{ qrs s6 ori }
ftTi.ffi Ti lstr c\ Fmfufu-d ierur mu gir

D G ai cY-q+ r\ cru Tfl or HN = o.o45kN

ii) G e\ rG il frri enqe{o to or rr{ = 0.035kN

D oisTioT qr{ 6-T 3Trqd"r = 0.005m3

iv) eieTio{ cr-, o) T{i fi ftrd = 0.070kN

Gil-Eqqo ta or qx
rrur{r Et-{ Tqr fl renr {+T{ qR Ekr fifrqr

st20t9t6t77 Contd.....



3. a)

t3l

Differentiate between uniformity coefficient and coefficient of
curvature. 3

{{qFrdl 5un-o ow e-*"T SuTm 
ii s1-dq rqE fiftqr

Plastic limit of a soil is 25Vo and its plasticity index is l5Vo .

Calculate Liquidlimitofsoil. 3

ffi a+ fr wrfuo. frqr zsEo dQrT wrfu{dr yno tsEo tr gr+

5+ fr rq qftq fr qunr fifrqr
Draw particle size distribution curve for 6

I Well graded soil

D Uniforrnlygradedsoil

O Gap graded soil

Frqfufud g+eii b ftii our qRfl.q frdsur qqr difrgr

Dgq,trW
ii) wrF-+tr TqT

iii) G{<t{rEr +ff ao
Explain atterberg limits of soil. Explain laboratory procedure for
determinationof anyoneAtterberglimit. 8

Tqr fr qeqq.f dqrc) znr qufq 6ftrr c-qtTanEIT d ffi q6 \-dw,f

dqT o) sn o-ti fr frfU ol quh fiftqr

4. a) Definecoefficientofpermeabilityandgiveitsunit. 3

q-{Ilqfl 5urT{ o} qfulTR-d o{ E-q-fr q-or{ ealE-}t

b) Differentiate between flow lines and equipotential line. 3

q-dr6 isroTi 6q1 q{qfuifl tcrcrJ fr 3iilr r-qe fiftqr
c) Brieflydescribevariousfactorsaffectingpermeability. 6

qxqqdr of qqrftd o-{i sT-A frftH oTqd or €*q ii qufq 6ftqr
d) What are various methods for measurement of permeability in

the laboratory? Describe any one in detail. 8

Irq'r,raraT { qruqqdT Hrf, o-{i fi frftT ftfUqf ot{-ot{ {ft t?
ffi qfr o-r ftwR t sufq ftBqr

b)

c)

d)

sl20t9l6t77 P.TO"



5. a)

Sample

I

tr

qFT

I

tr

b)

c)

d)

t4l

Write down the shear strength equation for normal soil, purely

cohesive soil and cohesionless soil. 3

qErq f{r, trfo: *$q-4' Tqr oeIT *isqr&-{ TqT fr 3TErstM

HHsd oro o-<i b ftrd Fft-f,{uT ftRr}i
Differentiate between drained test and undrained test related to

shear strength of soil. 3

Tqr fr sil-sru Hrred t ridlqo 3rq-4tRd qte{ur dert 3]=I3TcflEd

qtetur ii Gi6{ sqg frfrgr

Compare box shear test and triaxial test in a tabular form. 6

drw erqgqq qfte{ur den ft3Teftq q$elq fr ETfr-o-r q-cl-{q gdrT

fiftqr
The following observations were recorded on two identical soil

specimens duringtriaxial sheartest 8

Determine

D Cohesion

D Angleofintemalfriction

Bereftq oilrsqq qfre{ur gRr Tqr b ql sqm qTfi oI q$eTur o{i
qq Pqfufu6 cRqq vrs dt

Cell pressure Additional axial pressure

0.12 N/mm2 9.48 N/mm2

0.25 N/mmz 9.62 N/mm2

t-a qrE 3lfrft-+d qeftq qrq

0.12 q/ffi2 0.48 q/frfr2
0.25 a/ffi2 0.62;q,/ftft2
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6. a)

7. a)

b)

c)

d)

tsl

Differentiate betweenultimatebearing capacity of soil and safe
bearing capacity of soil 3

TEI fr 4{q emq eTErd1dqT $RJd e11-{ur qrTdr ii 3id{ rlre fifqqr
Define effective pressure, neutral pressure and total pressure
relatedtosoil. 3

TqT q\ dGifto rqrfr qrq, B-fltr{ E-rq aerr grd qq fi qRqlqT

{ftqt
What is Rankine's theory of earth pressure? What are various
assumptionsmade inR.ankine's theory? 6

Tqr q-s or tfu-q fr-<id @r tZ tfuq frr<ic 6q qrqilroTi w
qTetTR-d t?
Describe any one method to determine the bearing capacity of
the soil inthefield. g

TelEr q-{ qrtF{ TA fr errsq erEmr grd zF-{i fr fr{fr yo ftf} or
quh fifrql

Why sheep footrolleris most suitableto compactcohesive soils?

J

ddq-o Tqrcr) b €6-r-q il fti-$ qftq Fe tr-d{ rrq-{i 3ilU6 Bqgf,f,
edi qrfl qror t?
Why is thenecessity of soil stabilization? 3

Tql oT r+n*o-<ur qr-{i fr oil-EQqzDdT +qf q-s-,fr t?
Briefly describe the process of soil stabilizationby lime. 6

ai qm 7q rtrr*m-rq fr frfU o-r delc d eufc fifrqr
Describe optimum moisture content, maximum dry density and
zero airvoids line and show all these parameters on acompaction

3rgRildq qdiqT, srlqm-oq gqF. s-{f, defl af,q srg ft-+il tgr or
suh qrq fl qlfr a\ Ei6fi qlr cr cERfd dfqqr

b)

c)

d)
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8. a)

b)

c)

t6l

Writetlresignificaneeof CBRvalue. 3

rfl.fr.ens. qH b T{f, o} ftfu}r
Write a short note on trial pit. 3

w1e{q G w dftru ftpquft ftMr
Differentiate between disturbed and undisturbed soil samples.

How disturbed and undisturbed soil samples are obtained at the

workplace? 6

frgF*T dei o{gser Tqr rA+ d eic{ *qE fiftqr od rera w
ftga*r deIT 3Tgscr IET c1i fu-fl !-o-R sru fr-i or sot t?
What is the necessity of site investigation? DescribeAugerboring

method of site exploration. 8

ord*Qrd fr Gfq q.sdrd 6{i fr eil-qaqzrdT qdiq-s--.fi tz rerdq
orQsul fr qsqr tqc frfU or qufq frfrqt

d)

-€rer r@.9-
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