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1. A fulty saturated soil is said to be

(a) One Phase $Ystem.

O) Trrro phase system with soil and

air.

(s)' Two phase system with soil &
watet.

(d) Three phase system.

2. A soil has a bulk density 0f 22 kI\I/m3

and water contcnt t0%. fho drY

density of soil will be ?

(a) 18.5 kI'I/m3

O) 20.0 k}.I/tn3

(c) 22.51t'{/m3

(d) 23.2 kl'I/m3 ,

nrc
SOIL & FOTINDATION ENGINEERING

@

ale t
Notc:

(i) *ll|rmqffifrdrrdrswt dqwt r

Alt Qucstions are compulsory and each question is af I mark

(ii) qhls,qr,"|detin dii.4Fefdf dr-qt orgr*qla*,
Onty Engtish version is valid in cdse of differerrce irt both the languages,

1. \ro1ti+{qWtqiltrrqlsoatt

(b) frdq w<*qT r"ileft T<t qq qTt

qr6il

(c) Rfrq qq+qr wfltil Tqr qq qfr
qke

(d) qaie wer rurFi'

w'w sr eFr aqa22 kI.I/m3 !tr {qr
qfr Er rrdt l0% i r YqT rfii \iun'qT€
ttn t
(a) 18,5 kt[/m3

(b) 20.0 kN/m3

(c) 22.5 ti'I/m3
(d) 23.2lil{lm3
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3. $r d Hffi (ffiim, (D) qfi *rrt
rtffiEifu+:

(a) ID>0
(b) rD<0
(c) 0<ID< I
(d) 0<IDsr

4. rAN firqq at +{ilr trcfu[eT +soil
er qr*,Rd

(a) 0.0002 mm t Eq
(b) s.2 mmQqrqr

(c) 0.2 rorn V4 O,0O0Z mn *'qq
(d) s'T{ffirr+

{qt$rgmsqdruioftrt r

(a) rqvn r qw
(b) 6rNrr I vqnq{
(c) 1*'crfiqrs{r+sq
(d) t *'q<rqrqr ys+ €qlq+.

frffi qqr rn qrr+61.g.ffii6g rilddterd't "

(b) rrK
(c) Ik*;r
(d) Ikornm

\lr€ €rqeqr w rm q#qT *' qrq ftr
q$i+Eqwqqsitlfrt 

r

(a) rewqr
(b) qtr€frr
(c, vETrl{HT

(d) g{Sdr*qr

7.

Q) mn
Select the conect range of Density
Index (ID) of sotl.

(a) ID>0
(b) rD<o
(c) 0<ID< I
(d) 0sDsl

Stoke's lnr is valid odly if dhe size of
particle of soil is

(a) less than 0.0002 mm

(b) grcater thaa 0.2 mm

(c) betrreen 0.2 mm & 0.0002 dm
(d) AIt of the above

Uniformity coofficient of soil is

(a) Alwaysfess than 1

(b) Atways equal to I
(c) F4uaI to orless than I
(d) F4ud to ugreaierthan I

If the plasticity index of soil' rass is
zero, the soil is

(a)' Smdy . ;

(b) sitty'

(c) Ctray

(d) Clayey silt

The wdtcr content of soil, which
treprEsents the bouUdary betrfeen'
plastic starc & Uquid sftfte is knoum
as

(a) Liquid limit

(b) Plastic limit

(c) Sltriirkage limit
(d) Plasticity index

5;
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8. qffeqffiqil qlqr, sm+'soil6t
ffi
(a) +.zs fr.fr. * z.oo frS.
(b) z.oflq.*. to.+zs ft.*.
(c) o.ffis frfr. t o.ooz fq.*.

(d) 0.42s fr.*. t 0.07s fr.+.

fi qq'rq at* qqtrdfiTs go nt trffld
krqlsoart
(a) NIH

(b) sL
(c) ML
(d) cH

fr q<r d'qnrrqo 0.8 iq.*:/+sus fr
d'1<turuortrtn
(a) kq
(b) til
(c) Iiltt
tal qFrfir

tTq { A qilr + ftfr'dtqq qTd Td
+t qrrrurcr am o,ri +1. iste

(b) qtvfrt fqfu

(c) sq+ffidqlfrftrqi

(d) srRFFTqsEIt{T r

tffitdqr{q1qffiTt
(a) qrqrrfinftStEnrt*trt t

61 ufir+tftd+qatilqr+drt t

(c) Itffirfrt$+qEnuqfrrt t

(d) sqtlffi{ttttfrqfi t

10.

i
I

i

I

11.

$

12.

(

(3)

Accmding to I:S. classification,
ratrge of silt particlo is

(a) 4.75 mm to 2.00 mm

O) 20 mm to 0.425 mm

(c) 0.075 mm to 0.002 mm

(d) 0.425 mm to 0.075 mm

Inorganlc soils with
comptessibility is P,tesented bY

(a) MH

o) sL
(c) ML.

(d) cII

?fr12

the

If the permeabilitY of a soil is
0.8-mm/sec, the tlPe of soil is

(a) Gravel

(b) Sand

(c) Silt

(d) Clay

Which of the fottowing method is

best suited for determination of
permeability of coarse-graincd soil ?

(a) Coastant Head Method

O) Fa[ing Head Method

(c) Both of the above

(d) None of the above

CompressibilitY of sand soil is'

(a) almost equal to that of claYeY .

ooils.

O) much great€r than that of clayey'

soils.

(c) much less than that of claYeY

soils.

(d) None of the above.

P.T.O.

9.

10.

11.

12.
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13. Ifu,srEqrEr{FH fuqr vt voart r

(a) gt-twrra
(b) rqczrqt*orrnr

(c) vftq ga{ecenr

(o, tiFlqlrfl {ltRERr

I'qr Eht qrrsrrrT qrqr{ Etfr t
(a) lqr *. qiilfr'fi qdur qi"r w f++r

qfiqrilt 
r

O) W + qi-&tF qd'r frt"r +
Ttrqqqkir

(c) EtfuoE{efrrrd+W+wqan* r

(o, ellq-fmrIFFIETif'Et'&tSfEl-eiilE t

o11ffifr- {ftfftfit IIFilzT IfiIHut E

(a) €ffiqffiqtuw

O) €rwrkf, Ttqrur

(cl {qqtr+ffiilT0rr
(d) {wf$q+tpt

vqqT IIfl r[T Et?FrF[',E ;rt:tr, qr$
qqfirrd ftgfr + fr ?iq gtqfut uPildn

169fu.ryqffizwfrqma rqk
frqFtdI Ed irl AH dfrrq w + 45" +
iDiEI W !T iii FrM: Tqf t6,f IIFFT F
qifr{tq{urqiurdrn 

r

(a) O.Sqaft.fr.2gq30o

(b) o.o5 EF{/ft.*.2 gd oo

(c) 6.2 tg6tfr.*., qq 0o

(d) 0.0s8/ft.+.2qd45o

16.

(4) 2012

13. Clay soil is best compacted by

(a) Dnrw Roller

(b) Rubber Tyr€d Roller

(c) Sheep Foot Roller

(d) Vibratory Roller

' 14. The shear stength of soil

(a) does not depend on the angle of
internal friction of the soil.

(b) is inversely proportional to the
angle of internal friction of the
soil.

(c) decreases with increase
noimal +tr-ess.

(d) decreaseb with decreases
normal stress.

Unconfined compressive strenglh test
rS

(a) Un&ained Test

(b) Drained Test

(c) Consolidated Undraired Test

(d) Consolidated Dfaircd Test

A cylindrical specimen of saturated
soil failed under an arial veftical
stress of 100 kl.I/rf when it was
laterally unconfined. Tho failurc
plane was inclined to the horizonal
plane at an atrgle of 45o. The value of
cohesion and angle of intornal ftiction
for the soil are respecdvely.

(a) 0.5 N/mm2 & 3Oo

(b) 0,05 N/mff2 & 0o

(c) 0.2 N/mm2 & Oo

(d) o.05 N/mm2 & 45o

15.

16.

15.
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t7. <lE rififi TqT T( emrdrfl {*sq qn
' FFIIrn qmr t * wq (tRiFT dkq t

Wtadurd.tn
(a) 90o

o) 450

(c) 22.5o

(d) 00

18. w'ffi q<t, kr+r qinfim q{q qi"r

30" d, d ffiq rm qlE rJUIfi'AIrI

(a) 3

o) u3
(c) 1

(d) a3

19. qqrat qtkdr qTrdf itm q;ti +ftr+, +e
qR qtarrr fr q{isrc wet fr ifiT atq

tnri'r
(a) 300 ft.*. t qq

O) 300fr.*. tzsofr.fr. t+q
(c) zsofr.*.*r*a*'qrq
(d) 1*. +EIrqT

zo. fi 1ro ysirn'w K{ Ek d qr+ +
d$i-fr fqr st FTrwr dftrq qrq qrrq,'

qrrdr$rrdvn*t r

(a) 25Vo

(b) 50?o

(c) 75?o
(d) eo%

21. gril +crt q( qP6q 6r Erq sr rJurto

ET'II

l-tand(a) 
r + rant

(b) i#+
1+sind(c) iffi6

(d) +#+

(5) nn
If the cohesive soil specimen is

subjected to vertical compressive

load, the inclination angle of the

cracks to the horizontal
(a) 90o

o) 450

(c) 22.5"
(d) 00

The coefficient of active earth
pressur€ for a loose sand having an

angle of internal ftiction of 30o is
(a) 3

(b) v3
(c) 1

(d) 2t3

In the plate load test for determining
ttre bearing capacity of soil, the size

of square trearing plate should be
(a) less than 300 mm
O) between 300mm & 750 mrn
(c) betrreen 750 mm & I M
(d) greater than I M

Rise of water table in cohesionless
soils upto ground surfape rcduces the
net ultimate bear-ing capacity
approximately by
(a) 25Vo

o) so%
(c) 7s%
(d) fi%o

The coefficient Of activp earth
pressur€ on retaining wall is

1-tand(a) IE;6
ft) l-cosQ

r+cos0

(c) +*f;
(il I -'P9
" l+sl4Q

t7.

18.

19.

21.

P.T.O.
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2?. Hirrefrfi+ftt
tal qqflr€fui

(b) ErdrtuFtd

(c) 5rtamrTfqr
(d) ncffi

23. frq*frSrgrt{qtr
(a) ta{q
(b) rwrds**
(c) {fr'Fiwa1e

(o, riltffi;Trq

x. frffirw1qmr+drt

(a) 
"=*

(c) "=+

(b) e=#

(d) "=+

zs. Tqrsrvts*crt

(a) T=€#)Sr.Tw
/G+eSr\(b) T= [G-J.T*
/G-eSr\(c) T=(ffiJ.Y*
rcSr+e\(d) y=(.Gr.T*

20. fitdfu t HI qil ftqr qr wrt t
(a) firffidl sqqlfr Si E{dil

(b) Tlr w€iYI qdrqrifu' q'm

(c) {r(41?ltglfirmr sr{qfr

(d) qqrqdkrqdftffir sllqtd

I

(o

23.

Bentoni0e soils a1e

(a) Residual soils

(b) Organic soils

(c) Expansive soils

(d) Ash soils

Which of the following is Deep
foundation ?

(a) Uot foundation

O) Suip foundation

(c) Rock anehor foundation

(d) Pile foundation

gavlty.

Porosity and void ratio,

Wqter contpot and vojd ratio.

Vqid ratio is

(a) .=*

vY
(c) . =q'

O) ,=+
v"

(d) e =1;-

Density of so.rl is

(a) ,=(+H)sr,Tw

o) r=(ffi).r-
/G-eSr\(c) Y= [-]E:J.T*

(d)r=(ff).r-

What can be determined bY

$cnomeler ?

(a) Void ratio and donsitY.

O) Water pomeil and sPecific

(c)

(d)
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' n. dffit'Iu'irdFltttfrt

(a) CffiRTry

(b) qarimuu

(c) *+2/*5qs

(d) qa{'z^tfiIrs

! zs. * frnft Wr m ql.ffin'q*e c q{

i nrilfrr qqftr o d d snql HifrIs'r:q

i Emi"uttt
!

I G+li (a) i"=fi;
I

r o) L=fi*
:

: (cl ir=fi{
t. G-l

. td) i-+
\ " rP- l-e
t

I

zs. q$qtn +S *q ftt EIqIf Ot sftt ffi
(B) at qilqtT t :

(a) L/B < 10

o) I..18 > lo

(c) L=B
(d) B <gcurert r

30. frD* = 9.6 fr-*. w D, = 20fr'*'
t *g cmquiofir
(a) 2.4

o) 2.s

(c) 2.6

(d) 2.3

I

nn
27,, The unit of coefficient of

oonsolidation is

(a) cm/second

O) newton/second

(c) cm2lsecond

(d) newtof/record

28, If G io the specific gavlfy of soil and

e is its void ratio, thpn its critical
hydrarlic gadient i" would

. Gr_l(a) ir=ffi
G-1o) i"=l:;
G+ 1(c) i"=G
G-1(d) i"=ffi

29, For srip spread footlngs longth (L) to
ividth (B) ratio

(a) t/B < 10

o) L/B > 10

(c) L=B

. (d) Bisverys"l+

30, ff Deo = 9.6 rnm, and Drg = 20 m,

what is ttre value of C" (Coeffrcipnt of

Curvature)

(a) 2.4

o) 2.s

(c) 2.6

(d) 2.7

(7)
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SOIL & FOUNDATION ENGII\EERING

ab:
Note :

(i) wtttwrqfqil{il piyC#61qfu#rrrffi I

Qncstion No. I is compulsoty, answer ?yfivc qucstions from the remaining.

(ii) sdafrw #flqt qrttolwar(rrpTeram#eq'/ . - ',

Solue all parts 
-of 

a eystion consecutively together. 
,..r(iiil ndrsfrEi T+ psd'rner +?erq t

Start each question on afresh page.

(iv) vailrrwerr#oraraiH, 6ffidi ffi Wanalilq* r.

only Engltsh version is valid in case of dffirence rn boih'the languages,

tlrftmrq dq': 70

lMqxilnum Marks : 70

,.,,,.],

1. (i) riq'( qfiirqr-F 6qr4 qpi,m,^qrfr ifil{ (Tflrri r

Differeutiare between Satruate Unit Weight & Submerged,U.qil rlzeigtrt.

(ii) Eqr+{qfiEirirfi{ rfilrrdr{+ |

Differentiate benyeen Consolidation & Compaction., " -
(iii) srdurftqqwrtr i

Whatis Darcy,s law ?

(iv) e" qkhTSqTUr *'er_q cerq+ r

Write the advantage of Vane ShearTest.

(y, QtiTffi,qlFIrFIdFEriIt gqqst{rrgEq 
I

Explain negative skin frictioo for pile foundation, (2xF)

{
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2. (i) tIoTH!iltrvfifirfi qfflFrq ;

hove the following rclationshiP :

nn

Ta = gy;1t'+ roG)

(ii) qu,lErrffi+trfiiq"rdFrqfrt'T+ dq#

6 * rw+rar rmwrq urtd qIil ErGI d ffii t

I

1 3. (0

(ii)
Write the factors affecting permeability of sorl.

qqfrtq rir+t rrttnur t ftd + q{+ + H tTHfufun ffi sluil Eq :

wi. \f.v*m 
"r 

# *mild qfffid;r wf,ivr aqr entffiq Eqqas vilq qt 
1

The following are ttB rpsultS of a standard compaction test perfofmcd on a
of sorl,

Ytratcr Content (%) 7.7 11.5 t4.6 t7.5 19.7 21.2

I{eight of wet coil (ke) 1.7 1.89 2.03 1.99 1.96 t.92

If the volume of the mould used was 950 C.C. & the specific gFavrty of soil

groi4r was 2.65, plot the watef cont€nt dry dpnsity curve & obtain the OptimUm

il.tur.*t*t -a tU" rnuximrn dry density. (616)

qilqr
qrfrdt.

n
fr,*,

10
fr.+.

4.75
fr.*.

2
ft.*.

t.0
fr.*.

0.6
fr.*.

425
qrqtir

2r2
qITfrir

150
qrffrh

75
ql!ftf"

qr

rC6
rnrftqr
qrrFsI
qrorf

*)

3s N EO 150 150 140 115 55 35 23 75

esil Wtrdmil I

The results of a sievo analysis of a soil 1rp gweR below. Total weight of dry soil

ffitlftErrd) 7.7 11,5 14,6 17,5 t9,? 21.2

qqrFrqrfetdqrslt crgl 1.7 1.E9 2.03 1.99 1.96 r.92

mqil ur frftrs rforq iil qiT 2.65 t,

P.T.O.

@ distribution cun's & hence determine the uuiformity co'efEcient
(6{6)

and the co'efficieat of curvafire

1

I

t
I

I

!.ull =900 sm

I,S. Sleve 20 mil 10 ms 4.7s qnd 2mm 1.0 mr 0.6 4tr 425 | 212 u 150 tr 75u Pan

Wdght o
soll

$tafncd
(cm)

35 lCI 80 150 150 r4Q 115 5s 35 25 75



c9zffiegffiO (m) Uttz

Write the mprtodof consolidation test done rn the laborat_ory with nest skotch,

(ii) fcTrfrn*qr qrsqErqtu'rftt HT[rr+ |

Explain the direct shear rest. (6{)

s. (i) gqT frt qrm' rqnr rsr4 st frlw{ frnml sr qfuFrqqh dF* r

Despribe in dehil various methods of improvinE bearing capacity of soil. .

(ii) qlr{t+H ffi lE}'fiqmrt I

(6+6)Explain the. stand4rd penetration test.

6. (i) gwr+ilR*.**ffi+qfi ffiffi +tqqtfrnfuEra,EtnFf,Hrtfr,ft-+ I

State Rankine's assumptions in determining active earth pressure behind a
retaining wall.

(ii) TqrrrfouT *rt*tfrfirllftifu{drc*sqf,tri r

Explain boring meJhods for soil oxploration in detail. (616.)

7. FqqrdRt!ilffi{dftfirn:

Wri-te short notes orl the foUowine

(r) T{rgr{qftsnfrM
Field methods of goil compaction,

(ii) frrrr?fi i[rFlr.ftrr{'fi I

Soil stabilization by cement.

riii, rr-'T !!T rri \ls'iriFi tlifi'lFFI E'rfi{ Tfi grilgF{ ffi * *F onqq r

Describe the sadd replacement method of finding dry densrty in field. (4!Ct)

tI



?frItz' ccffitcE,/0r (1r)

E. (r) qrrTE'wIFtt{utrFlEiFiET r

Explah classifichtisr of Piles.

(li) FtqT * qk q6i +t firdr ffqrfr Tqr q{ {.if+ {fi { q* fifi fr'q tam t t
qqvrt{+ t

E the load carrying capacity of a pile in cohesionless soil' How would you estimate the load carrying
& in cohesive soil ? ExPlain.

(iii) W{qqtftHffiI{i I

,tah ruall frvrttdetinn (416)Sketsh well fcnutdation.
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