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.. GEOTECHNICALENGINEERINE-I ]

': ' " Sub. Code : 66238 .

Dayand Date: Morday,6 - 05 -2019
Time:2,30 p.m, to 5.30 p.m.

Total Marks : 100

1) All questions are compulsory.
2) Figu res to the right indicate frll msrks.
3) Make assumptions wherever necessar]-.
{) Use ol non-programmable calculator is allo\yed.

SECTION - I
Ql ) Ansuer Lhe lollowing.

a) Dedve.tle ielation for unit weight ofpafiially saturated soil.inierms of
specilC.2favrty ofsoil solids. void ratio. degree of saturation and unit
\ orghtol$aler. 16l

lain Casagrande's laboratory method for detenninadon ofliquid limit.

t6I

c) 50 gm of oven dried soil passing 75 micron sieve was taken in a
hydrometer analysis. The corected hydrometer reading in 1000 ml soil
suspension at 2 minute elapsed interval ws 25. The effective depth
conesponding to above hydrometer reading is 12.1 cm. Considering
specific gravity and poisson's ratio as 2.7 and 0.01 poise Calculate pafiicle
size in mm and percett finer ofthe soil. t6l

A soil has liquid limit 22%, plastic limit l5%, flow index 120lo and natural
water conteflt as 2002, Deterqioe the piasticity index, toughness ildex,
liquidiryiriiilei aad the relative consistency. .-1. r ' [61
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Q2) Answer the fbllowing.

a) Explain i9!o1itory method for determ ination of coefficient of permeabiliqr
for coar!€ EtaiDed soil with equation and sketch. -' " I8l

b) Calculate effective stress, pore water pressure and total sircss at 6 m.

.- bllow ground level where water tab Ie is 3 m be lo\! ground le\ e l. prope rties
::ldfthe soil as below, Dry unit weight of soil - 16.s'KN/ cu.m. moisture

content of the soil above water table - l5ok and, specific gravity of
soil - 2.7. [8]

OR

During a pumping out test obselvation wells and a test well were sunk
tfuough staata ofdense soil 10 m deep overlying on impeNious strata.
Observatio[ wells were ddlled at 15 m and 6.75 m fron the test well.
Initially the rvater level rvas 2.5 m belowthe ground level. After pumping
untii steady condition had been achieved the water level in the observation
wells had dropped 0.50 m and 1.95 m. Ifthe steady discharge was 9 lit/
sec tfuough test well. Detenlfne the coefficient ofpermeability olsoil.[gl

Q3) Ans\ er rhe [o.lowing.

a){--,Explain tl0l
i) Proctor theory of compaction.

ii) Normally consolidated and Over consolidated soil.

OR

Explain laboratory metilod for determination of consolidation
aharacteristics by fixed ring type consolidometer with sketch. t10l

b) The maximum dry densib/ of a soil sample by the standard proctor
compaction test is 1.78 gd cu.cm and optimum moisture content of
1500. Find lorosrty due to air and the degree of saturatiol if specific
gravity is 2.67. What would be the corresponding value of zero,#ioid
dD denslty at optrmum moisture conte.t? t, '. 
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SECTION - II

Q4) A$wer the following.

a) Slaie assumprions made in , ,..
-,. llle vyestergaards theory. 

t6l
OR

Explain Newmark.! chan and jts application.
t6jb) A concentrated load of l0^kN acts on the ground surface. Find theyress inlensir) ar a deprh org 6 6nd r, 

" 
i 
"ri.l"-rrl a,r*i" 

"r", ."Boussinesq.s equations.
16Ic) Determioe the vertical stress intensib/ at a depth of5 rn betow the cente. ola rectarsuiar Ioaded bu.. , 

T-.I 1_, *.,yi"s ; i.;d"i;;;rodi*rr.,
using equivaient point load method. 

16l

Q5) Answer the following.

a) \\ hal are the three srandard r_, ,,

. E,,p',i',;; ;;,;ffi: ffiil:,;x".:iliiiLij.SiliS.,xlxl*liill
br A corrsolidatecl undrained rr.

".;ii;;;;;;;'ffi:TJi:-,:'J ;as 
cond ucted on a nomariy

celr pressure - 250 krr",. o;";.;il:lr, *,,,,. . 
UOl

Derermire

i) The argte offriction

ii) Angle rhich rhe failure planemakes wirh the majorprincipal plane

iii) Nomal stress and shear slress on the failure piane.

OR
Trvo. identical soil specimens \\ere rested in a triarial apparatus. Firstspecimer faited at a deviaror stress of 770 kNr_;;;;:i.X,;;;*"
was :00 kN,mr. Second snent\. *]..1.-.1 -,_-...- -,..rmel-lailed dt a de\iaLor stress of lJ70,!r,,, w lcrr Lne cel plessure v' ar 400 kN_ m . o"r",m in" rh" .he_ ro.rlhparametgrs,olthe soil by analv
i. 

" 
d*;i;;;;;;;',,fil'"-"-l-"1"1 -trthe-same sampje rs {esied

,h" ,h; ;;;;#il;;,ur 
wr!n a nomrar stress of 600 kN/m:-.E;timate

tr0I
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Q6) Ans',rer Lhe lolSrying.

'.,,., ;
a t What AG the different rypes o I earth pressure and slale the assitm ptions

ru.q4!e-iir the Rankine's ea(h pressure rheory. l8l

b f- Cbmpute the irtensities of active and passive eartB$tisure at a depth-of6 m in dry cohesionless sand with an angle ofinternal fiicrion oflO'
and unit weight of l8 kN/nf. What will be the intensities of active and
passive earth pressures ifthe water level rises to the ground level? Take
satuated uoit weight ofsand as 22 kN/m3,

OR

I8l

A retaining wal1 of6 m height suppots earth with its face vetical. The
earth is cohesionless with specific gravity 2.69,:35'arld porosity 40-5%.
The earth surface is horizontal and level with the top ofthe wall. Detemine
the active earth thrust and its point ofapplication on the wall ifthe earth
is water logged to level 2.5 m below the top surface. Neglect wall friction.
Draw the or6ssure diasrams.
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