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h sheets and Send Log sheets

(Answer all questions; each q

samplehasequalvolumedfsolid;an

porosity of the sample,

Differenq.ate  between  sensitivity  and  thixotrop

ensitivfty value less than  I, comment on the so

Duration: 3 Hours
erever it is necessary

arries 3 marks) Marks

ids. Determine the void ratio    3

soil.  If  a  soil  sample  has    3

A soil has liquid limit of 30%, plastic limit of 10 % and natural condition water    3

content of20%. If the toughness index of the soil is 40 %, determine the plasticity

index, flow index and liquidity index.

tate Darcy's Law and comment on coefficient of permeability.                                      3

what causes quick condition  in  soil?^If a  soil  has a

of o.65, at what gradient will

ferentiale and explain the betwee

neat sket=h.

Plot a typical compaction curve and e

tratum  4  in  thick  has  an  initi

10

specific gravity of 2.65  and    3

behave as quick.

s and pressure bulbs with a    3

lain dMc iud MDD.                                      3

'8

increase in pressure, the void ratio

of the stratum.

io  of  I.4.  When  the  sample  is    3

duces to  1.33. Determine the

What  is  rotational  failure  of slope?  Explain  the  three  types  of rotational  slope    3

failure using neat sketches.

Explain Mohr-Coulomb failure criterion.

PART 8
(Answer one full question firom each module, each question carries 14 rriarks)

Modu

Explainl,he determination of field density

An embahkment needs to be constructed us

d replacement method.                      8

930,000m3 of soil andhaveavoid    6

ratio of o.7. There are two borrow areas nearby-are; I and area 2. Area I borrow
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16

pit  soil  have  a  void  ratio  of 0-.9  and  the  transportation  cost  of the  site  soil  to

embankment area is Rs. 20/m3. Area 2 borrow pit soil have a void ratio of 1.2 and

the transportation cost of the site soil to embankment area is Rs.  10/m3.  Which

orrow pit is more economical?

;xplain the  procedure  to  determine

faffia=ty

ELos]ty, degree of saturation

Enumerfiat€ the procedure used for detS€imin

of sandy soil sample  using    4

amassof40kg.   Whenthe    10

he specific gravity of sample

nsity, saturated density, void

air voids of the sample.
¥*fa  ,                             ,~    ¥o&@"ui.e.2.      "

ationgr iquid limit in laboratory using     8
ngcasaggr\grde>sa-pparatuswithneatsketmes.

b)   classify the soil aaper rsc system. The analysis of soil gave the following results:    6

%  passing 75`# sieve  =  10;  %  retained  on  4.75  mm  sieve  =  40;  Uniformity

rdarmcoefflcient = 8; Coefficient of curvatureL=4; Plasticity index = 8; and Liquid limit

dffisgoREe,rmjn:ngp:i_ea:i_I:t;u_:_i:`g8

5f Perm

laboratory  procedure  a

H.ead permeability test with`

in-ri`eT the  ratio  of average  coe

vefficaLdgf[cLectjonforan:sotro_p:cdep¥sEtco#sj:t;n¥

pressured;strib#]o:Th;,::

eability  in  the  horizontal to    6

of 4 layers of thickness. 4m,

gga#g:=,se2c,54:thoa_V::gin,Cs:;:#REx¥RE;;e£:I:[e:pe3ct:v:lox_2mm,sec,

tcH#:contact exible and rigid footing insand    4

and clay.

b)   Asariddepositconsists of2kyers. The top layer is 2m thick having y= 17 kN/m3-10.

bottomlayeris5Tthi:khavi:g¥ife=2.0.Ice:(T3.Thewatertableisata-depth

£e:¥Tatbh[:.g;°:tna:ns:i:acvearaj::oanzSF.:RE?i:i;¥;n::utr:,tj::eeserisat:d]emffi::tot::
the same.

load  of  1000  kN  i ie^di at  t ground  surface.  Detemine    7
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i) Point P which is 7m directly below the load

ii) Point Q at a depth of 5m but at a radial distance of 4m from axis of load

iii) Point R at a depth of lm and at a radial distance of 2m from axis of load

A  square  foundation  of size 4m  by

::T¥/aTg%t?:t:=inbee:oewvtehrtejcsaq[usat::ife.:tT¥#Thh]es:;::ee:::t::e°£tch]:nTsu:::
drB8g::r;je;h:c:n]]sfi::h': cdej::::b:;et:e'°soa:a:ef   7

RE              REnRE

0.2 0.4RE             Has lyJ,
`   OT.8

?pro-'i'  Faefr2 0.0179 0,032~faffirmxponngae
infl.0435 0.0504

0.4        `RE 0.0328 0.Offi02
Toio80r

0.093.I

f i-6   **f I 0.0435 0.08esfa         #
£m069

0.1247

0.8 0.0504 0.0931 -            . 0.1247 0.1461

Module -4

17    a)    What is pre-consolidation pressure? Explain  its determination procedure with  a    6

§ffj;ae:;i:ulij,c.kf:,.anys..I::::,.bnen.e:t:,.;

to find optimum moisture

ilding  undergoes  double  drainage.  The     8

be  0.03cm2/min.  The  final

#:ffi#tht::jemj:rdeaqyusj::dw;i:,,::;::::
fl!           RE          RE

#

cohesionless soil in detail.          4

ofcompactionand water    10

the  laboratory procedure

and maximum dry density when very

heavy loads are considered to act in field.

Module -5

19    adsThe fo:lowing results were obtained

strength .parameters .by  graphically

(Use graph sheet)

ELacutestonNC clay. Obtain the shear    |o
)tting the  strength  envelope  in  terns of

:`.                 .`         .           .

Pargr£3REfffREaeS;
?,,

.`
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grb)

Sample No. Cell pressure (kpa) Deviator          stress Porewater

(kpa) pressure (kpa)
•'`1 350 210 160

2 550 94i 250

3 750 ggbeo~_._'__ 300

DTiEENrmat|»ffigtheshearstrengthofsoi isngamexmSreasfr6ffi~aethefol lowing  vane  shear

applied = 4200 N cm, e =  1.2 cm, height of vane =

procedure adopted for dir                              of soil with a neat figure and    9

***

t  havingrfec = 35 klv;m^2,   ¢ =  0;  y =    5

EiH̀
.:
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