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I'ht.re are 7 (Seven) qtlestions. AnsIver 6 Qucslions. Answer '}ne question front questions 1 and 2. Questions 3
to 7 are colnpulsory. lprogranlmable calculators are not allowed. 'FIle figures in tIle r'iglrt rnar'gin indicate
Full in !!:kI . I'!!!_, by pr_b_gB)!\It IT_D:!null__I_nEa ning:
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Bric 11)' explaill SOIl fabric and structure.

HI-letl\' de11rons,Irate tIle Casagra11de method I-or dctennination of the Liquid l_iInit.

'l-llc mass of a SOIl spccinleII is 800 g. After oven-dried, tIle nlass becomes 680 g.
Dctenninc thc total volume and void ratio oi' thc sample where tIle speci He gravity of
tIle soil is 2,65. and the degree of saturation is 50'' „.

l_)cllne thc optilntlln water colltcllt. What do ) ou mean by the dIy of optinlun1 and wet
of’ opt inl uln .

I)crlvc the equation of tIle deE;rcc of consolidatioll in one-dimensional condition
proposed by ’l’crzaghi. Also, write dc)WII tIle assulnptioIls applied in deriving the
equatIon .

A plan of a tlllif-orlnl}- loaded rectangular area, having a load of 200 kPa, is shown in
Fig. 1 . Detcrllr inc \crtica} stress increases beltt\v }roint A at depths of 0.3111 and 5.QIn

Use. Fig. /\ for gettIng /3. 6. SUI

Fig. 1

1-o construct a road, it)>Ooom: ctJlltpdcted soil is lcquircd, where dlc void ratio of the
colnpactcd soil is spccif'icd as O r 32. Three bcbrro\v pits are avdilable near tIle project.
I-alIIe 1 lists tIle rcspectl\'c VOId ratios of the SOIl and the cost per cubic meter of the
st)iI. Make llccessal-v calculations to select a )tit I'lOIn which the soil should be bougllt
to 111i11i111izc tIle ctlst. Assul11e G \== 70 for all IUts Use. r\\= 9.81 kN/m1

void ratio and cc,st of different ItS
\

Cost (tJSD)inVOId ratrcr

) . OO30
6.0QO , 90
5 201.20

TahItI I

A,1 cal-tIl UntII ol- volt1111e 20,OQUIn ; \vi II be e<+nstructed using soil either from pit A or
bit !!. Soil paral11ctel's of pit ,\. (_ 1. ==2.65. t’ -= o.9€), II’ --– 20o'’o. \l',v,r = 15%; aIld at pIt B,
( i. 2.70. ,, =- o 85, It' –; 1 2'!'i. tI’./„ -= 16?’b. Al both sites ydtm.„= 18.50 kN/ln3. I'he da in
1111151 lx. ct>nstructcd for x/ 18.51> kN/1113. ArIs\ver the following questions-
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( 1) 1 for constructing the danr, which pit is suitallle'?
( ii) \Vhat \viII be the required volume of the SOIl? Lise, suitable pit only
( iii ) How much water needs to be added To maintain the required dIy density of the
(IaIn?

4(a). f he tIme required for snob consolidation of a 25llrm thick clay layer (drained at botll
top and botton1) in the laboratory is 5 min, H(1\v it)ng ( in days) will it take for a 5.Om

thICk clay layer of the salne clay in the field ullder the same pressure increment to
reaclr 5{3Ql, consolidation? in the Hold, there iF. a sand layer underneath the el,ty layer.
lise. -F\=t\ 1 97 for 5fio'i, consolidation

(10)
( C'02 )
( P02 )

4(b). Answer the following questions for a clay layt'r shown in Fig.2, r„,=17.81 kN/m-:, y„-
9.81 kN/ml, ( ',=0.35, C '. = O'05, c’/J =' 0.90 at the center of the' layer, C ',, = 5.0 1112/year

( i ) COInpllte settlement of the clay layer for gt )')'a primary consolidation llsing a',
1 00 kN//m:

( il) if a', –= 150 kN/m=, what will be the total primary consolidation sett]elne11t oft IIe
cldv laver?

( iii ) C'onlpute tIle time required to reach IUCiab prImal)' consolidatioll where the time
factor, /',=1.78 1 for 100cP. consolidation

(25)
(CC)2)
(P03)

Stlrcharge, y =1 (Ni kPa

Fig.2 8,0 in

l
CL

SM
-1

A concrete Dam is shown in Fig.3. Answer thc following questions
( i ) Draw’ no\v-nets for the gm)IInd
(li ) Calculate the seepage tIer day llnder tIle coIIc'tete dam, where the coefnc lent of
permeability of the soil, X = 10 10-+ m/sec
( iii) Compute total head, pressure head, and elr'vation head at points A, B, C, and D.
(iv ) Check the condition of pIping for saturated unit weight of soil, r,*,= 18.81 kN/1113,

LISe y„.= 9.81 kN/mi

(35 ')
(CC)2)
(P02)

U 1.=14 m

}\
C'oncret6 Dam

C: :'

h= 1 0 m
Dpt um

12 in

D=1 5 in

Impelviolls lager

Fig.3

Page 2 clr 4



( ) ( t 1 ) ( o 1 1 1 1 ) L I t e b r 1 ( ) [ n I T + i ; t s t t H e s sat poi 11 t / \ ( ) na tull lie III llc r shown in Fig a 4 s considering ean h ( JEt

pressure at I'cst. (p(.)3)

i ,0d' = 30'’. OCR =

A = 16.0 kN/mi

7 in

d' = 35", OCR = 2.5

r*„ = 17,81 kN/1113

;h = 9.81 kN/nIlFig.4

6(b).
: 1 rd: = t: : = dP 1 : = = =d s : : 1: : : A : \(n : : I : h : I : : : : di : I : bind } ;J IiI FiT :lil fIT : FiJIcLIR : :sd 1 : orAl : ?
Cc>111putc tllc maximum depth you can e>ica\ate without anY retainlng stfucture
(.-111tslder the undraincd C011dition ot' the gutund

( 6 )
(CC)3)
(P03 )

6< c).
: 1 aT) : 11 it 1 1 1 :: 1 ;Tl : : t= :: :: :1 : : : : 1 s \ T IIItJ : : :\brIT: : :IT iTt: = :iLl : it ! IF tETE ::us: IF TTljng I: : :J
u,ilter table is at tllc top of tIle ground. Answer the following questIons -

, „ , , -,,._.._..,., ,hn „nT,,,;,P,4 ,-,nl„-,Irl,.d flrnlll -„ tIf the retaining strtJctl-Ife coltsi<lefitlg

( 12)

(C-03 )
(PC)3 )

Compute t llc angle of 111tcrnal friction ol tile st)II

F,

earth pressurescquilib;tum between active and passive

M
0 kPa K, =0,40C'

r.,1 = 18.81 kN/InI
q_81 kN/mi

Fig.S

7 Fig.6 sho\\,,s a Itlctlonless rcLai11i11g waII iII actIve earth pressure conditions, AnsweF
tIle {’ollo\\ ill!; que s;tlc)ns

( i ) 1)ra\\ tllc dIstrIbutions oF total vertical slres’s- effective veaical sttess’ pofe watt:F
pressure_ a11d cII-ective lateral stress coIlsidcrlng the Rankine active caFth pfcssutc

Use /„:9.81 kN/ml

( ii ) Compute total active carth pressure acti11g on the retaining wall
( iii) Colnputc the locati011 of the resultant activc earth pressure acting on the fetalnlng

\val 1

(34)
(C03 )
( 1)03 )

q 30 kPa

A ,Y t + + h.J\\+
c = 20 kPa. d' = 251>
x ’; 15.5(1 kN/III:–––=–,-

4 in

+

\Vater

tablec =: 5 kPa, a’ = 34''
x, I = 1 9.81 kN/IIli(1 Ill

Fig.G
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