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Fourth Semester
Civil/CTM
Sixth Semester
PTDC Civil
Scheme July 2008
SOIL MECHANICS

Time : Three Hours Maximum Marks : 100
Note : 1) Attempt total five questions out of eight.

Hb AR g miM aiZ hb H{OE&

i) Incase ofanydoubt or dispute, the English version question
should be treated as final.

{Hsgr ~r aHsa H§ gXh AWdn {ddiX HSs pAW{V  AJOr "ifn H
aiZ Hi AV “1Zn OnfJné

1. a) Explaininbriefthe geological cycle of soil formation. 3
“Xo His Cin{lt g g~{YV ~-dka{ZHS MHS Ho gjn © g*PiBf&
b) What are principal stresses? 3

“»f a{V~b 3fn v h?

c) Explain briefly the different types of water present insoil? 6
“Xi ¢ CrpfiWv {d{*p &H$ia HS niZr H&r gjn © dUZ H&{OT&

d) A vertical wall of 10m height is retaining sand whose level is
horizontal. If unit weight of sand is 15 kN/m? and angle of internal

friction is 30°, then calculate the total active earth pressure and
its location. 8

EHS 10 “r DSMr CldnYa Xrdra HS niNb aV ~ar h {OgH$s gVvh {VO
he (X “Xn Hit BHYB ~a 15 {H8.V9./ <13 VWi AiV[aH$ KFU HiU
30° hn Vi HSb g{HSTT Xo~ VWn CgHSs pAW{V HSs JUZn HS{OT&

2. a) Draw aneat sketch ofacore cutter instrument. 3
Hiia HQa CnHiaU Hi AdAN (MT ~Z1Aud
b)  Why shrinkage and swelling of soil takes place? 3
“Xi Hi *$bzn Ed {gHSSZn 39 hivn h?
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c) Sketcha retaining wall with surcharge and show various forces
acting onit. 6
gaMi0 g{hV EHS [aQeZJ Xrdib Hin {MT ~ZiBY Ed CgHs Déna bJz
dib {d{*p ~bn H& XemB&

d) Name different types of bearing capacities. State interrelation
between them. Also state factors affecting bearing capacity. 8
{d{NZ aHwa HE YraU j“VoAr HS ¢ {bIn Ed CZHS ~M g~Y
{oIn& YraU J“Vi Hy a/{dV HSaZ dib H$aU 7 {b g

3. a) State the objectives of soil investigation. 3
“Xo AVdfU Hs COif {b{11¢

b)  What is mechanical stabilization of soil? 3
“Xo Hin o{THS AWngrHSaU 390 havn h?

c) Compare box shear test and triaxial shear test. 6
~13g erfla narjU Ed QiBEp3efb erfa narju “ VbZn Hiank

d) Inavariable head permeameter, water level in the sample drops
fromh, to h, intseconds and fromh, to h, in T seconds. If
t=T, thenprove that: h,=./h xh;. 8
EHS n[adVu erf niaJdqvn“mnr Oran {Hsgr “Xo HS Z°Z Hbv narjU
HiaZ na Ob Hit Vb h, g h, AiZ * T gHES Hs: g“ bJvi h Ed
h,g hy VHS AIZ * T gHIES Hit g1 bave he (X t=T hi Vi {g0
HS{OT {HS h,=\/h xh;.

4. a) Describe briefly asplit spoon sampler. 3
{3V Ma“M a{vXe Hir g“PiB&

b) Draw phase diagram for a saturated soil. 3
{Hsgr gVBV “Xo Hsr audiiWn aliMT ~ZiB&

c) Explain Rankine's theory of earth pressure and its assumptions.

6
“Xn Xi~ H aHiBZ {gOnfV Hir g“PrHsa CaHs “ifIViE {b{198

d) Write the factors affecting compaction. Explain in short the
procedure of compaction by sheep foot roller. 8
ghZZ Hy a™M{dV HiaZ dib HeaHs {b{1 & em *$Q aba Uran
ghZZ {Hfln Hy gjn “ g“PiBY&
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5. a) Why semi - log graph paper is used to draw flow curves for
determining liquid limit. 3
Bd gren kiV Hiaz hv adih (M1 ~Z1Z HS {b] AY-bKJUHS] Jn’$
nna H& hr Cnfind 34 {HTn Onvin h?
b) State the limitations of a plate load test. 3
fbQ brS narjU Hi greiE {b Ik
¢) Anundisturbed soil sample has a volume of 0.02m? and weight
0.30 kN. On oven drying, the weight is reduced to 0.27 kN. If
specific gravity of the grain is 2.6, find its :
)  Water content
i)  \oidratio 6
“Xn H§ EHS AJaY a{VXe H& AiVZ Ed “va, H$“e: 0.02 “r° Ed
0.30 {H8.V]. ht AidZ “ alZ H$ niMiV Bg a{VXe H9 “a
0.27 {H.T. mofn In he (X HSUn H9 {d{eD Jéstd 2.6 hn Vi
{ZaZ{b{1V kv Hs{O4
) mZr Hs “nln
i) [af8V AZmV
d) Explain C.B.R. test with neat sketch and state its applications. 8
gr.~r.Ata. narjU Ho g{MT dUZ Héa BgHs Cnflndi Hir ~r {b{19&
6. a) Differentiate residual and transported soil. 3
Ad{er Ed n[ad{hv “Xn © AVa fini) Hi{OT4
b) State the situations where soils of high permeability are used? 3
CZ pfiW{V§n Hin {b 1n Ohn CAM niaJ&qVi dibr “Xn Cnfisd huvr h?
c) Adrysample of sand was tested in a triaxial apparatus. Value of
angle of internal friction was found to be 30°. If value of minimum
principal stress is 3N/mm?, then calculate the value of major
principal stress. 6
EHS efHS aVv HS Z“Z Hu {TAJrf CnHiaU Uran “inZ na “Xo HYi
AIV[aHS HoU 30° &bV hAm (X YIZve “»T aV~b Hi “1Z
39712 tn Vi A[YHIV® “»T a{V~b H}1 “1Z kiV Hs{OTé
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d) Explainthe constant head permeameter method of determining
the coefficient of permeability of soil in the laboratory. 8
afndenbn © X Hin nraJaVie JUIHS {ZHbZ His pfiwa erf niaJafv
{d{dY Hy duzZ H{OTe

7. a) Stateanythree factors affecting the consolidation of soil. 3
“Xn HS gKZZ Hy a™{dV HSaZ dib HB VrZ HiiaHs {b I1é

b)  Explain briefly the method of collecting undisturbed sample. 3
AJAY “X0 Z°Z Hin EHST HSaZ HSs {d{Y Hi gjin © dUZ H&{OY&

c) Explain various field identification tests of soil. 6
“Xn Hss AWbry nhMiZ hV {H8] OnZ dib narjUn Hr dUZ HSané

d) State and explain Stoke's law. How is it used in grain size analysis
of soil? 8
AQIHS Hyr {29 {bIHa g“PrAk “Xn H§ HSU n[a“mn dJuHaU
BgH& Cnfind {Hig aHia {HsTn OV h?

8. a) State whyvoid ratio is more useful than porosity? 3
gaYVi His Anjn [a{3V AZniV 3 Afia Cnfadr h?

b) State different ways by which bearing capacity of soil can be
increased? 3
“Xo Hs YnaU J“Vn ~TnZ HS {d{"P Cru {b Ik

c) Explain'Optimum moisture content' and Maximum dry density
with the help of a compaction curve. 6
ghZZ dH§ Hs ghifvi g "AZHSbV* Obre" Ed "A{YHV® efHs
KZEd" Har g“PiBYé

d) Anembankment is constructed of soil whose shear parameters
are ¢ = 20°, ¢ = 3.5kg/cm?. Calculate the shear strength of soil
on a horizontal plane at 7m below the top of embankment.
Assume the bulk unit weight as 2.2 gm/cc. 8
“Xn {OgHés HVZ n[a{“{V ¢ = 20° Ed ¢ = 3.5 {Hi/g“12 h, g EHS
“Xo VO~Y ~Zifin Jn h& “Xn VQ~Y H% gVh g 7 “r. JhaiB na
J{VO Vb na AnénU gr“T] kiv H&{OT& “Xn Hy fiWb KZEd
2.2 ./9°r hi

e ==
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