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SOIL MECHANICS

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

Hw$b AmR> _o§ go nm±M àíZ hb H$s{OE&
ii) In case of any doubt or dispute, the English version question

should be treated as final.
{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Explain in brief the geological cycle of soil formation. 3
‘¥Xm H$s CËn{Îm go g§~§{YV ŷ-d¡km{ZH$ MH«$ H$mo g§jon ‘| g‘PmB¶o&

b) What are principal stresses? 3
‘w»¶ à{V~b ³¶m hmoVo h¡?

c) Explain briefly the different types of water present in soil? 6
‘¥Xm ‘| CnpñWV {d{^Þ àH$ma Ho$ nmZr H$m g§jon ‘| dU©Z H$s{O¶o&

d) A vertical wall of 10m height is retaining sand whose level is
horizontal. If unit weight of sand is 15 kN/m3 and angle of internal
friction is 30°, then calculate the total active earth pressure and
its location. 8
EH$ 10 ‘r D±$Mr CÜdm©Ya Xrdma Ho$ nrN>o aoV ^ar h¡ {OgH$s gVh j¡{VO
h¡& ¶{X ‘¥Xm H$m BH$mB© ^ma 15 {H$.Ý¶y./‘r3 VWm Am§V[aH$ Kf©U H$moU
30° hmo Vmo Hw$b g{H«$¶ Xm~ VWm CgH$s pñW{V H$s JUZm H$s{O¶o&

2. a) Draw a neat sketch of a core cutter instrument. 3
H$moa H$Q>a CnH$aU H$m ñdÀN> {MÌ ~ZmAmo&

b) Why shrinkage and swelling of soil takes place? 3
‘¥Xm H$m ’y$bZm Ed§ {gHw$S>Zm ³¶m| hmoVm h¡?
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c) Sketch a retaining wall with surcharge and show various forces
acting on it. 6
gaMmO© g{hV EH$ [aQ>oqZJ Xrdmb H$m {MÌ ~ZmB¶o Ed§ CgHo$ D$na bJZo
dmbo {d{^Þ ~bm| H$mo Xem©B¶o&

d) Name different types of bearing capacities. State interrelation
between them. Also state factors affecting bearing capacity. 8
{d{^ÝZ àH$ma H$s YmaU j‘VmAm| Ho$ Zm‘ {bIm| Ed§ CZHo$ ~rM g§~§Y
{bImo& YmaU j‘Vm H$mo à^m{dV H$aZo dmbo H$maU ^r {bImo&

3. a) State the objectives of soil investigation. 3
‘¥Xm AÝdofU Ho$ CÔoí¶ {b{I¶o&

b) What is mechanical stabilization of soil? 3
‘¥Xm H$m ¶m§{ÌH$ ñWm¶rH$aU ³¶m hmoVm h¡?

c) Compare box shear test and triaxial shear test. 6
~m³g er¶a narjU Ed§ Q́>mB©Ep³e¶b er¶a narjU ‘| VwbZm H$amo&

d) In a variable head permeameter, water level in the sample drops
from h1 to h2 in t seconds and from h2 to h3 in T seconds. If

t = T, then prove that :  2 1 3h h h  . 8

EH$ n[adVu erf© nmaJå¶Vm‘mnr Ûmam {H$gr ‘¥Xm Ho$ Z‘yZo H$m narjU
H$aZo na Ob H$m Vb h1 go h2 AmZo ‘| T goH$ÊS> H$m g‘¶ bJVm h¡& Ed§
h2 go h3 VH$ AmZo ‘| T goH$ÊS> H$m g‘¶ bJVm h¡& ¶{X t = T hmo Vmo {gÕ

H$s{O¶o {H$ 2 1 3h h h  .

4. a) Describe briefly a split spoon sampler. 3
{d^³V Må‘M à{VXe© H$mo g‘PmB¶o&

b) Draw phase diagram for a saturated soil. 3
{H$gr g§V¥ßV ‘¥Xm H$m àmdñWm aoIm{MÌ ~ZmB¶o&

c) Explain Rankine's theory of earth pressure and its assumptions.
6

‘¥Xm Xm~ Ho$ a|H$mBZ {gÕmÝV H$mo g‘PmH$a CgH$s ‘mÝ¶VmE± {b{I¶o&
d) Write the factors affecting compaction. Explain in short the

procedure of compaction by sheep foot roller. 8
g§hZZ H$mo à^m{dV H$aZo dmbo H$maH$ {b{I¶o& ern ’y$Q> amoba Ûmam
g§hZZ {H«$¶m H$mo g§jon ‘| g‘PmB¶o&
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5. a) Why semi - log graph paper is used to draw flow curves for
determining liquid limit. 3
Ðd gr‘m kmV H$aZo hoVw àdmh {MÌ ~ZmZo Ho$ {b¶o AY©-bKwJUH$s¶ J«m’$
nona H$m hr Cn¶moJ ³¶m| {H$¶m OmVm h¡?

b) State the limitations of a plate load test. 3
ßboQ> bmoS> narjU H$s gr‘mE| {bImo&

c) An undisturbed soil sample has a volume of 0.02m3 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 :
i) Water content
ii) Void ratio 6
‘¥Xm Ho$ EH$ AjwãY à{VXe© H$m Am¶VZ Ed§ ^ma, H«$‘e: 0.02 ‘r3 Ed§
0.30 {H$.Ý¶y. h¡& AmodZ ‘| aIZo Ho$ níMmV Bg à{VXe© H$m ^ma
0.27 {H$.Ý¶y. nm¶m J¶m h¡& ¶{X H$Umo§ H$m {d{eï> Jwê$Ëd 2.6 hmo Vmo
{ZåZ{b{IV kmV H$s{O¶o&

i) nmZr H$s ‘mÌm

ii) [a{³V AZwnmV

d) Explain C.B.R. test with neat sketch and state its applications. 8
gr.~r.Ama. narjU H$m g{MÌ dU©Z H$a BgHo$ Cn¶moJm| H$mo ^r {b{I¶o&

6. a) Differentiate residual and transported soil. 3
Ad{eï> Ed§ n[ad{hV ‘¥Xm ‘| A§Va ñnï> H$s{O¶o&

b) State the situations where soils of high permeability are used? 3
CZ pñW{V¶m| H$mo {bImo Ohm± CÀM nmaJå¶Vm dmbr ‘¥Xm Cn¶moJ hmoVr h¡?

c) A dry sample 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/mm2, then calculate the value of major
principal stress. 6
EH$ ewîH$ aoV Ho$ Z‘yZo H$mo {ÌAjr¶ CnH$aU Ûmam ‘mnZo na ‘¥Xm H$m
Am§V[aH$ H$moU 30° àmßV hþAm& ¶{X Ý¶yZV‘ ‘w»¶ à{V~b H$m ‘mZ
3 Ý¶y/{‘‘r2 hmo Vmo A{YH$V‘ ‘w»¶ à{V~b H$m ‘mZ kmV H$s{O¶o&
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d) Explain the constant head permeameter method of determining
the coefficient of permeability of soil in the laboratory. 8
à¶moJembm ‘| ‘¥Xm H$m nmaJå¶Vm JwUm§H$ {ZH$mbZo H$s pñWa erf© nmaJå¶Vm
{d{dY H$m dU©Z H$s{O¶o&

7. a) State any three factors affecting the consolidation of soil. 3
‘¥Xm Ho$ g§KZZ H$mo à^m{dV H$aZo dmbo H$moB© VrZ H$maH$ {bImo&

b) Explain briefly the method of collecting undisturbed sample. 3
AjwãY ‘¥Xm Z‘yZo H$mo EH$Ì H$aZo H$s {d{Y H$m g§jon ‘| dU©Z H$s{O¶o&

c) Explain various field identification tests of soil. 6
‘¥Xm H$s ñWbr¶ nhMmZ hoVw {H$¶o OmZo dmbo narjUm| H$m dU©Z H$amo&

d) State and explain Stoke's law. How is it used in grain size analysis
of soil? 8
ñQ>moH$ H$m {Z¶‘ {bIH$a g‘PmAmo& ‘¥Xm Ho$ H$U n[a‘mn dJuH$aU ‘|
BgH$m Cn¶moJ {H$g àH$ma {H$¶m OmVm h¡?

8. a) State why void ratio is more useful than porosity? 3
g§a§Y«Vm H$s Anojm [a{³V AZwnmV ³¶m| Á¶mXm Cn¶moJr h¡?

b) State different ways by which bearing capacity of soil can be
increased? 3
‘¥Xm H$s YmaU j‘Vm ~T>mZo Ho$ {d{^Þ Cnm¶ {bImo&

c) Explain 'Optimum moisture content' and Maximum dry density
with the help of a compaction curve. 6
g§hZZ dH«$ H$s ghm¶Vm go 'AZwHw$bV‘ Obm§e' Ed§ 'A{YH$V‘ ewîH$
KZËd' H$mo g‘PmB¶o&

d) An embankment is constructed of soil whose shear parameters
are  = 20°, c = 3.5kg/cm2. 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
‘¥Xm {OgH$s H$V©Z n[a{‘{V  = 20° Ed§ c = 3.5 {H$/go‘r2 h¡, go EH$
‘¥Xm VQ>~§Y ~Zm¶m J¶m h¡& ‘¥Xm VQ>~§Y H$s gVh go 7 ‘r. JhamB© na
j¡{VO Vb na Anê$nU gm‘Ï¶© kmV H$s{O¶o& ‘¥Xm H$m ñWyb KZËd
2.2 J«m./go‘r3 h¡&
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