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SOIL MECHANICS

Time : Three Hours Maximum Marks : 100

Note : i) Attempt total five questions out of eight.

Hw$b AmR>AmR>AmR>AmR>AmR> _o§ go nm±Mnm±Mnm±Mnm±Mnm±M àíZ hb H$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) Differentiate between  void ratio and porosity of a soil mass. 3
{H$gr ‘¥Xm Z‘yZo Ho$ {b¶o [a{³V AZwnmV VWm ga§Y«Vm ‘| A§Va ñnï> H$s{OE&

b) Write down the units of following properties related to soil. 3
i) Water content
ii) Dry unit weight
iii) Void ratio
‘¥Xm go g§~§{YV {ZåZ{b{IV JwUm| Ho$ ‘mÌH$ {b{I¶o&
i) Obm§e
ii) ewîH$ BH$mB© ^ma
iii) [a[³V AZwnmV

c) In a soil mass volume of solid particles is 6m3 and volume of
voids is 4m3. If 2m3 of water is added in this soil, calculate void
ratio, porosity and degree of saturation. 6
{H$gr ‘¥Xm ‘| R>mog H$Um| H$m Am¶VZ 6 ‘r3 VWm [a³V ñWmZm| H$m Am¶VZ
4 ‘r3 h¡&¶[X Bg‘| 2 ‘r3 Ob S>mbm Om¶o Vmo Bg ‘¥Xm Ho$ [ap³V AZwnmV,
gaÝY«Vm VWm g§V¥{á A§e H$s JUZm H$s{OE&
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d) Describe method of determination of water content of soil in the
laboratory by oven drying method. 8

à¶moJembm ‘§o ‘¥Xm H$m Obm§e ^Å>r Ûmam gwImZo H$s {d{Y {H$g àH$ma kmV
{H$¶m OmVm h¡? dU©Z H$s{OE&

2. a) Draw phase diagram for partially saturated soil. 3

Am§{eH$ g§V¥á ‘¥Xm Ho$ {b¶o àmdñWm AmaoI It{ME&
b) Why  volume of soil does not change if it is allowed to dry beyond

Shrinkage limit? 3

¶{X ‘¥Xm H$mo g§Hw$MZ gr‘m Ho$ ~mX ^r gwIm¶m Vmo CgHo$ Am¶VZ ‘|
n[adV©Z ³¶m§o Zht hmoVm?

c) State IS classification of soil as per grain size analysis. 6

H$U n[a‘mn na AmYm[aV ‘¥Xm Ho$ ^maVr¶ ‘mZH$ dJuH$aU H$mo ~VmB¶o&

d) Following observation were recorded during determination of
bulk unit weight of soil by sand replacement method. 8

i) Weight of soil obtained from digging pit = 0.045kN

ii) Weight of sand necessary to fill pit = 0.035kN

iii) Volume of calibrating container = 0.005m3

iv) Weight of sand required to fill up the calibrating
container = 0.070kN

Calculate the bulk unit weight of soil

aoV à{VñWmnZ {d{Y Ûmam {H$gr ‘¥Xm H$m ñWyb BH$mB© ^ma kmV H$aZo Ho$
{b¶o {H$¶o J¶o à¶moJ go {ZåZ{b{IV àojU àmá hþ¶o&

i) J–o H$mo ImoXZo go àmá ‘¥Xm H$m ^ma = 0.045kN

ii) J–o H$mo ^aZo Ho$ {b¶o Amdí¶H$ aoV H$m ^ma = 0.035kN

iii) A§em§H$Z nmÌ H$m Am¶VZ = 0.005m3

iv) A§em§H$Z nmÌ H$mo ^aZo Ho$ {b¶o  = 0.070kN

Amdí¶H$ aoV H$m ^ma

JUZm Ûmam ‘¥Xm H$m ñWyb BH$mB© ^ma kmV H$s{OE&
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3. a) Differentiate between uniformity coefficient and coefficient of
curvature. 3

g‘mZVm JwUm§H$ VWm dH«$Vm JwUm§H$ ‘| A§Va ñnï> H$s{OE&
b)  Plastic limit of a soil is 25% and its plasticity index is 15% .

Calculate  Liquid limit of soil. 3

{H$gr ‘¥Xm H$s ßbmpñQ>H$ gr‘m 25% VWm ßbmpñQ>H$Vm JwUm§H$ 15% h¡& Bg
‘¥Xm H$s Ðd gr‘m H$s JUZm H$s{OE&

c) Draw particle size distribution curve for 6

i) Well graded soil

ii) Uniformly graded soil

iii) Gap graded soil

{ZåZ{b{IV ‘¥XmAm| Ho$ {b¶o H$U n[a‘mn {dVaU dH«$ It{ME&

i) gwdJu ‘¥Xm

ii) g‘mZdJu ‘¥Xm

iii) AÝVamb dJu ‘¥Xm
d) Explain atterberg limits of soil. Explain laboratory procedure for

determination of any one Atterberg limit. 8

‘¥Xm H$s EQ>a~J© gr‘mAm| H$m dU©Z H$s{OE& à¶moJembm ‘| {H$gr EH$ EQ>a~J©
gr‘m H$mo kmV H$aZo H$s {d{Y H$m dU©Z H$s{OE&

4. a) Define coefficient of permeability and give its unit. 3

nmaJå¶Vm JwUm§H$ H$mo n[a^m{fV H$a BgH$s BH$mB© ~VmB¶o&
b) Differentiate between flow lines and equipotential line. 3

àdmh aoImAm| VWm g‘{d^d aoImAm| ‘| A§Va ñnï> H$s{OE&

c) Briefly describe various factors affecting permeability. 6

nmaJå¶Vm H$mo à^m{dV H$aZo dmbo {d{^Þ H$maH$m| H$m g§jon ‘| dU©Z H$s{OE&

d) What are various methods for measurement of permeability in
the laboratory? Describe any one in detail. 8

à¶moJembm ‘§o nmaJå¶Vm kmV H$aZo H$s {d{^Þ {d{Y¶m± H$m¡Z-H$m¡Z gr h¡?
{H$gr EH$ H$m {dñVma go dU©Z H$s{OE&
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5. a) Write down the shear strength equation for normal soil, purely
cohesive soil and cohesionless soil. 3

gm‘mÝ¶ ‘¥Xm, nyU©V: g§g§OH$ ‘¥Xm VWm g§g§OZhrZ ‘¥Xm H$s Anê$nU
gm‘Ï¶© kmV H$aZo Ho$ {b¶o g‘rH$aU {b{I¶o&

b) Differentiate between drained test and undrained test related to
shear strength of soil. 3

‘¥Xm H$s Anê$nU gm‘Ï¶© go g§~§{YV Andm{hV narjU VWm AZAndm{hV
narjU ‘| A§Va ñnï> H$s{OE&

c) Compare box shear test and triaxial test in a tabular form. 6

~m°³g Anê$nU narjU VWm {ÌAjr¶ narjU H$s Vm{bH$m ~ZmH$a VwbZm
H$s{OE&

d) The following observations were recorded on two identical soil
specimens during triaxial shear test 8

Sample Cell pressure Additional axial pressure

I 0.12 N/mm2 0.48 N/mm2

II 0.25 N/mm2 0.62 N/mm2

Determine

i) Cohesion

ii) Angle of internal friction

{ÌAjr¶ Anê$nU narjU Ûmam ‘¥Xm Ho$ Xmo g‘mZ Z‘yZm| H$m narjU H$aZo
na {ZåZ{b{IV n[aUm‘ àmá hþ¶o&

Z‘yZm gob Xm~ A{V[a³V Ajr¶ Xm~

I 0.12 Ý¶y./{‘‘r2 0.48 Ý¶y./{‘‘r2

II 0.25 Ý¶y./{‘‘r2 0.62 Ý¶y./{‘‘r2

‘mZ kmV H$s{OE&

i) g§g§OZ

ii) Am§V[aH$ Kf©U H$m H$moU
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6. a) Differentiate between ultimate bearing capacity of soil and safe
bearing capacity of soil. 3

‘¥Xm H$s Ma‘ YmaU j‘Vm VWm gwa{jV YmaU j‘Vm ‘| A§Va ñnï> H$s{OE&

b) Define effective pressure, neutral pressure and total pressure
related to soil. 3

‘¥Xm go g§~§{YV à^mdr Xm~, CXmgrZ Xm~ VWm Hww$b Xm~ H$s n[a^mfm
Xr{OE&

c) What is Rankine's theory of earth pressure? What are various
assumptions made in Rankine's theory? 6

‘¥Xm Xm~ H$m a¡pÝH$Z {gÕm§V ³¶m h¡? a¡pÝH$Z {gÕm§V {H$Z ‘mÝ¶VmAm| na
AmYm[aV h¡?

d) Describe any one method to determine the bearing capacity of
the soil in the field. 8

ñWb na OmH$a ‘¥Xm H$s YmaU j‘Vm kmV H$aZo H$s {H$gr EH$ {d{Y H$m
dU©Z H$s{OE&

7. a) Why sheep foot roller is most suitable to compact cohesive soils?
3

g§g§OH$ ‘¥XmAm| Ho$ g§hZZ Ho$ {b¶o ern ’w$Q> amoba g~go A{YH$ Cn¶w³V
³¶m| ‘mZm OmVm h¡?

b) Why is the necessity of soil stabilization? 3

‘¥Xm H$m ñWm¶rH$aU H$aZo H$s Amdí¶H$Vm ³¶m| n‹S>Vr h¡?

c) Briefly describe the process of soil stabilization by lime. 6

MyZo Ûmam ‘¥Xm ñWm¶rH$aU H$s {d{Y H$m g§jon ‘| dU©Z H$s{OE&

d) Describe optimum moisture content, maximum dry density and
zero air voids line and show all these parameters on a compaction
curve. 8

AZwHy$bV‘ Obm§e, A{YH$V‘ ewîH$ KZËd VWm eyÝ¶ dm¶w [a³V aoIm H$m
dU©Z H$a BZ g^r H$mo g§hZZ dH«$ na àX{e©V H$s{OE&
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8. a) Write the significance of CBR value. 3

gr.~r.Ama. ‘mZ Ho$ ‘hÎd H$mo {b{I¶o&
b) Write a short note on trial pit. 3

narjU J–o na g§{já {Q>ßnUr {b{I¶o&
c) Differentiate between disturbed and undisturbed soil samples.

How disturbed and undisturbed soil samples are obtained at the
work place? 6

{djwãY VWm AjwãY ‘¥Xm Z‘yZm| ‘| A§Va ñnï> H$s{OE& H$m¶© ñWb na
{djwãY VWm AjwãY ‘¥Xm Z‘yZo {H$g àH$ma àmá {H$¶o Om gH$Vo h¡?

d) What is the necessity of site investigation? Describe Auger boring
method of site exploration. 8

H$m¶©ñWb H$s Om±M n‹S>Vmb H$aZo H$s Amdí¶H$Vm ³¶m| n‹S>Vr h¡? ñWbr¶
AÝdofU H$s ~a‘m doYZ {d{Y H$m dU©Z H$s{OE&

Y
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