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Basic Geotechnical Engineering

I inrrr: ii lrr:;. Max. Marks: 100

Note: Answer any FIVE full questions.

\Vith the help of 3 __ phase diagranr, deline Void ratio , Porositv. \\'atcr content and Degree
o f :;aturation" . (08 Nlarks)

i," '['hr: mass o1'wet so,Ll wlren compacted in a rnould was I9. I 7N. 't'hc \\'atcr content ol-thc soil
nlass was 16'%. II-the volume of mould was 0.945 litres. determine
i) Dry density ii) Void ratio iii) Degree o{-saturation i', ) l)clcent air voicls.
'l'ake G = 2.$8. (12 Nlarksi

,e. l-)eflne I-iqL.rid lirnit. Plastic linrit ancl Shrinkagc linrit . I-iclLrrditv irrdex ancl Relative
consistency" (06 Nlarks)

l-.xplain detcrnrination ol'ln-situ density o1'soil by Sand replaccnrcnt nrcthod. (ott \tarks)
'['he liqLrid lirnit tcst on soil sanrple gives the lollowing rc'sults 'l'hc 

lliastic linrit ol'thc soil is

400,/o,

No. ol'Blows lz t8 22 -l+
Wllter conlcnt 0,6 56 52 50 T-'
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F'lot a flcrv r;urve and obtain i) Liquid lirnit ii) Florv lrrclex

anci iv) 'lirughness lndex.

ll r. l,ist and exl]lain various sotl structures.
b," Elriefly explain the factors afl'ecting compaction.
i- rlr:itandard proctor test r.vas perlbnrred on a soil sanrplc of'specil-ic

iii) Plasticity Indcx
(06 Nlarks)

(06 Nlarks)
(06 Nlarks)

gravity 2.70. with the

, (08 illarks)

li-rllowing rcsults :

lylerxirnunr clry unit weight: lSkNinrt . Optirnurn rnoisturc conlcnt " l6%.
lf ,.he contllac'tion cl'fcct rvas incrcascd so that the rnarirrrurrr urrit ivciglrt is 19.2 k|.1 rnr.

ass,*rning $:rrne degi'ce o1'satrralion. what slrould be thc con'cslx)ndirrg OMC'. (08 N{arks)

zl, i. llxplain Cori,lmon clay minerals with sketches. (06 Nlnrks)

i.,- l-.xplain Elcr.:trical dilfLrse doulrlc layer and adsorbed rvatcr. (06 N{arks)

,t. A soil in thc lrorrorvpit is a1 a dry density o1' 16.(17 kN,'rtit w ith rt irte t cotitcnt of l2')i,. tf tlte
:io_i;, ol'200Crn' is ex.cavzited l'rom it and cornpacteci in an ctntranl<tlcttl n,itlt porositv of 0.32,

cal;ulate th',: volume of'entbankrlent which can bc constructc:d oitt of'this nraterial.

rlake C = 2.'7U

!:i a" F;xplain the tbllowing . i) [iilcctivc strcss analysis ii) Sccpage atlalYsis. (06l\tarks)

i,. \Vir.h the hr:1p of a neat sketch, dcrivc llic equation to detertrtittc pcrnicability by Falling

llead Permeability-fest. (06 Marks)
,:. llalculate the seep;lge through an eartlr danr resting otl at"l itrtpcr.viotts foundation. The

r,sl,tvant data arc girien belcw :

f feight of Da.m:5{}.0nr ; Irree Board: 2.5nt . lJpstreattr slope :2.15 : | ;

(lrr,:st wiclth,.= $.S11 ; Dou,ns;trearn slope = 2.50 . I : Length ol'clrainage blankct_'= 120.0m.

Llo,:fficient of permeabilily ot'thc embankment matcrial irr x * directiiln - $ x l0-' nVs ;

y -- directio;:I : 2 x l0-7 n/s.
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(Ott Nlarks)



6a.
b.

What is a Flownet? What are the characteristics and uses of the filownet']

l ti(:\,'i[4

t'06 l'iat'l,s)

(08 I\'iarL;ri)

(tl6 N;ar'ft.s)

any orne ,: [ ;l,rrn.
(0,ti N' ark,ti)

Describe the Casagrande's method to locate the phreatic line in a h.om,rgoneous ea.rt;tL dirr.r
with a horizontal tllter (a) its toe. r'{16 I\ ar'[r;)

c. A soil satnplc of height 60rnrn with cross sectional area 8000n1rn'v,ras sulrjectc'd to ir 11l.ir:tg
lread perrneatrility test. In a time interval of 6 minutes, the head dropired from lijil)nrrr to
i00rnrn. Il' the cross sectional area of stand pipc is l50nrm-. cornpul,e the r::oeJIrr:i, nr, o1

permeal-rility. l1'the same sample is sublected to a constant hr:acl of'20Cmm, co'ntrru e t:re
total cluantity ol'water that will get discharged througtr the sarnple in er tirn.e inl.,:rr,'irl o1'[0
nl ln utf i.

a. Explain Mohr - Coulomb lbilure theory o{'soil.
b. [-ist the dit]erent nrethods to measure the shear strength of sr:il. ExJrlain

c. A shcar test was carried out and the' ibltorving results are recorrj,:,d :

Find sliear pararxeters, what would be the deviator stress at lbiiure if a bi;lr.ial test i.; car.rir:ri
ont lioni the same soil with cell pressure of l00klrl/mr. (tlrt ['arkri)

8a
tr

c

I:rplain the advantages of 1'riaxial slrear test ovcr Dirscl. shear tr:st
\&'hat arc the lactors alJ'ectine the shear strength ol'soil?

(0,5 S' alkri)
('[f,6 l' arkri)

9a
lr

A cylinclricitl sllecimen of saturated clay 40mnr in dianreter ancl 80mrn in l,;n,glh is t;s.crl in
an uncortlined compression test" Find slrear slrength rcf'clay, if the s;1,:r::irnr:n fai;is r.tn(:,ol lll
a.xial load of 350N. The change in length of the specinren @ lailure is Srnm..Also iu d ti:re
sliear pararneters i1'the angle rnade hy the lailure plane rvith hori;zontal isr50". (0r3 N'alk(')

I:nurnerate tlie assumptions and lirlilations of 'ferzaghi's Clonsolidatiorr tht:or1y. r.t)6 Nl ar'lkri)

llriel)1- e.xplain normally consolidated, urder consolidatr:d and over cons{)liclated soilr .

('0,6 Nl ark,ri)

A soil sanrplu 20mm thick takos 20 minutes to rcach 20!/o corlsolidalion. F.n<l the tjnr,: lal,:e,n

lbr a clay laycr 6rn thick to rcach 40% consolidation. As;sume clouble tfu:erina;:,e in bot.lL ciuie..
(0;!l 1\' at'k,tt)

10 a. Lxplain Mass - Spring Analogy. 10'ti N' arkri)

b. [:xplain determination o1'coefficient of consolidatkln b1' square..ro,ot of I'irnc Fir:ting; rn, tlLcrl.
(tl6 [' ar']kt)

c. In a consoliclation test, the void ratio of soil sar.nple de,;reai;es fiom l.21J tri l.il0. \/r/h,;n tl:c
pressllre increased from 200kN/m' to 400kN/m'. {lalculate the r:oerflicir;nt of c,:nr;o li.c.atticrn iI'
the coel'ticicnt of pernreability is 8 x l0'7 rnn/s. rttig sl arkri)

J^t-a.tJ.

Shear strEs (kN/nr )
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