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Consider lhe following soif sirata given balow.

H‘ k'
H, ks
H] kl

Which ol Ihe following statements are correct?
1. Read/loss is same in horizonlal direclion.
2. Head loss is same in verlical direclion,

3. Dischargeis same in horizontal direction.
4. Dischargeis sama in vertical dircclion.
{a) 2and 4 (b) 1end3

{c) 2and3 (@ 1end4

Permeabilily of soil depends on which of the
following factors?

1. Adsorbedwater 2. Head

3. Degree of satration

@ land2 {b) 2and3

(c) tand3 {d) 1,2and3

Which ol the Iollowing statement is correct?
(a} Capillary water and adsorbed water
conslilte pore water.
(b} Capiliary water and gravily waler conslilute
pore waler.
(c) Adsorbed water ang gravily conslilule pore
waef,
{d) Adsorbed water, capiltary waler and gravily
waler conslilute pore waler,

Assertion {A): When a dry sand is slightly
moistened and loosely dumped, its volume
increases.

Reason {R): Apparent cohesion holds the solids
logether lo formcluster and enclose large volume
of voids.
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Soif Mechanics

Principle of Effective Stress,
Capillarity and Permeability

(a) both A and R are true and R is the correct
explanalion of A

(b} both A and R are lrue bul R is not a carrect
axplanalion of A

(c} Alistrue but A is false

(d} Ais false but R is bue

Asserilon {A): If a surcharge q is applied ovar
infinitely large area, elleclive siress will remain
unchanged immediately afier application of
surcharge.
Reason {A): Total pressure increases by same
amount but pare pressure remains constant.
{2) both A and R are true and R is Ihe correcl
explanalion of A
{b) both A and R are Irue but Ris net a corract
explanaltion of A
(¢) Ais lrue but R is false
(d) Aislalse bul R is rue

Caonsider the following slatements relaled (o
slress:

1. Tolal stress includes sell-vcight of sail mass
and not the efiect of surcharge.

2. Elfeclive stress is fransmitted by one layer
to olher through grain to grain contac.

3. Pore waler pressure is ransmilted equally
in all the directions.

4, Contact stress and effeclive stress are
dilferent thing and effeclive siress is much
higher than conlact siress.

Which ol the above siatements are wrong?

(@) 1and2

(b} 1,2and3

(c) 1and 4

{dy 2and 4

Q.7 Which of the lollowing statement is correct?

Q8

{a) Pemmeability is directional.

{b) Discharge velocilyis greater than seepags
velogily,

{e} Clayishaving highest porosity & pemeabiity
among gravels, silt, sand & clay,

{d) Permeability is inversely proportional to
lemperalures,

Match the Column.I wilh the effective siress
distribution diagram in Column-Il.
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Codgs:

A B C D
@ 3 2 2 1
) 3 2 1 2
&y 1 1 3 3
@ 2 2 1 3

{lhead loss is doubled and langthof soil sample
is made 4 limes in conslant head permeability
1esl, then, permeability of soil sample becomes
{a) remainsunchanged

{b) becomes 2times

{c) become {/21imes

{d} becomes Blimes

Q.10 Which of lhe lollowing is used to check the

Q.1

ey

consistency of test in falling head permeability
test if test is performed in wo stages in which
head ditference falls from &, to h, and then h,10
fi; in same time? E

@ m=JBh B b= b
© k=il (@ =ik

Consider a Ihree layered s0il slrala the value o!
thickness and coelfliciant of parmeability Tor
dilferent layer are given below. The value of head
less for layer 215 0.4 m. The value of tolal head
toss through the soil strata and velocity through
soil stvala '3’ are

i

2m @, k=55 10" cnls

3m k=3x10 " cnvs

Sm k=250 10" cs -

{a) 1.216m, 6085105 cmy's
(b} 1.2i16m, 04 x 1W0-cmys
{c) 1.329m, 8x 105 emyis
{d) 1.329m, 0.4 x 10~ s
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From the above diagram, the value of ellective

slress al point Xin kN/m? is
(a) 68.09 tb) 176 ~
ey t17.14 {d} 9752
Q 13
0 .
Sand v, = 185 Kt
im + :
£ =203%0m’
Sm:
Cay 1, = 18.4 kN
10m

Considex the above soll sirala. What viill be the
change in effective siress at 10 m, if water 1able
rises 1 mabove lhe ground surface?

{3) 12293 b} 989

fc) 24.03 {d} Nochangs

Q.14 What will be the maximum petmissible upward
gradient, if a factar of safely of 3 is required
against bojling in a sand? a= 40% and G = 2.65.
fa) 039 {b) 033
{c) 043 &) 09

Q.15 Two diflerent granular soils are placed ina
permeameler {ube and flow is allowed 10 take
piace under aconsiant total head. The total bead
and pressure head at point A in centimeters are

. respectively

25em
| 25em
1
i 1
(@) 75.75 (o) 25,80
{c} 25,73 {d)y 75,25

Q.16 The cocfficient of parmeabilily of a soil is
5 x 10°% ¢mfs for a cerlain pore fuid. If the
viscosily of the pore fluid is reduced lo hall, the
coefficiant of permeability will be
@ 5x105cavs  (b) 10x105cnys
{©) 25 10%cmys  (d} 1.25% 10 crvs

Q.17 To draw flow net for anisolropic scils, keeping
the vertizal dimension unaltarad, a translormed
seclion has 1o be drawn by mulliplying all
horizontal dimensions by

4 k.

@ \E’i ) k£ :
k, +K

© ik @E

Q.18 Direct measurement ol parmeabilily of a soil
specimen alany slage of loading in consolidation
iest can be made

{a} only in afixed ring lype of consalidomeler
(b} onlyinafloaling ring type of consalidomeler
{c} both{a}and(b) !

{d} Monecolthe above

(.18 The liqusfaction of loose sand deposils may be
caused by
{a) dilatancy
fc) sensitivity

(b} thixolropy
{d) None of the above

.20 The exil gradient for fine sand is laken as
(@) 1Udlo 17 {b) 1410145
© Wio13 (d) 1210173

Q.21 Aflowling makesangles §,and 0,with the nommal
to the interface ol two 50ils having permeabilities|
k,and k, balors and aller deflection. According
to the law of deflection of the flow lings at the
interface ol lhe dissimilar soils,

sing, K cosf, &
@) —F/— =7 b) —=—
@ sing, &, ®l cosf, Ky
lan8, _k, anfd, X
—t=-l )=
@ land, k; @ tan0, &,

Q.22 A panicular soil sample is subjected lo lesl Iorl
lhe delermination of pamrmeabliity coefficient in
lwo saparate conslant head permeamalers,
whose specilication are as under:

Permeameter Parmeameter

A 8
Diamerer al sample 2] . 2D
Length of sample 2L L

i
Il the tosts on both the permeametars are
conducted with equal head of waler applled on

the samples, then the ralio of amount of walef

discharged through the permeamelers Aand &
during a periad of one hour will tba:
(a) 4.000 {o) 1.000
c) 0.250 {d) 9.125

Q.23 For (he soil sirata as shown in figure, Lhe water
lable is lowered by drainage by 2 m and if thg
top 2 m Lhick sitty sand stralum remains saturated
by capillary aclion evan after loweriny of wale
lable, the increase in elfecliva vertical pressure
in kPa al mid-haigh of clay layer will be

Original GWT
£
@ 1 Zono of capdlaty saluration after dranoge s
zm T GWT ofler drainage
T = 22 Kvm®
i0m
Sifty sang
Tm| oy 1= 19N’
(a) 0.2 (b} 2

ey 20 (d) 20

Q.24 in he siluaton shown in the given figure, Lhe
coeflicient of permeabilily of the soil is
10-2 cnys. The discharge in one minuta will ba

@ 2ml {b) 3ml
) ¢} 6mi {d) 12m!

*Q.25 -Consider the following data obtained in laffing
- - head permaability tesls regarding four soil-

samoles A,8,C and D.
Time - " Huoighl of walet columnincm
AMinug) A | 8 c D

“ o, a0 40 0 4
0’ 3z 30 20 36
20 255 22.5 12 324
Which oneoi the above soil-sample has inlemally
Inconsistentdala?
&} A ° () B
) C (¢ D

Q.26 A sheet pipe is driven into a sandy bed as
shown in the given figure. The head along the
upsiream bad AB and the head along the
downstream bed DE, respaclively, are

L A
o0

e —
2km K=1210 cm's
Dot lino
ot G

{a) 2.5mand0.5m (b} 2mand0.5m
{c) 7.5mand5.5m (d) SmandS.5m




Principle of Effectlve Stress, Caplifarlty and Permeabllity
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3GIENENILEE  Princlple of EHective Stress, Cap?llarlty and Permeabllity

©

Permeabilily of soll depends on:
(i) Size ol particles

(i) Voidratio

(i) Particle shape

(v) Degree of saturalion

(V) Structure of soil

(v) Propenies of water

(vit} Entrapped gases

(viii} Adsorbed water

(%} Foreignimpurilies

{x) Presenceol minerals InIhe water

{c)

Immediately alter applicalion of load, all the load
is 1aken by pora water, hence lolal slress and
pore pressure increasas by same amount.

{c)

Total stress include sell-weight and surcharge.
Contacl siress and elleclive stress are dillerent
and conlacl stress is much higher than effective
siress. ’

(@

v, =

3

(ne 1)

e V, > V¥
Clay is having highest porosily but permeability
is less.

(b)

10.

£
ko
AL
&= o
kf
¥ =2
= K = 2k
(b}
2.3('!3&Lkzl _h_1
k= =72 99,
b B
by T b
= {-;22 = hlh:i
= h2 = ‘,‘h,!'lj
{b)
10
k= —p 3 5
_2 .3 _ %
5x10°  3x109  25x 107
=3.28x 10 emyfs

V=ki

- 3x10™ x“?“‘ =04x10™ cmjs

0.4 x 10+ = 3.29x10™ x%

= H=1216m

12,

13.

14.

15.

16.

{c)
g =17x3+20x1+21x5
= 176 kiN/m?
v = 6x9.81 =58.86 kNim?
§ = 176-58.86
= 117.14 kNim?
{c)

Beforarise of water table
G = 1B5%3+203%x2+191x5-981x7

= 122.93 kNfm?
Aller rise of waler table

G, =1x981+203x5+19.1x5~11x5.81

=989 kN[mz
AG = 122.93-989.
= 24,03 kNfm?
(9}
ic=(G—1)(1-n} )
= (265-1)(1-04)=059
FOS = ic- e Si¢ o
;
= o o 089
= i= FOS = 3 =033
{B)

Datum is al lop of bottom sail,
Dalumhsad al A=-25¢cm

At 110lal head = 100-50=50cm
Pressure = 100

Dalum head =-50

Total head loss from 110 2is 50 cm.

-~ Head loss betweenland A= %xso =25¢cm

Total head at 4 = Tolal head al 1 — head {oss
between 1 and A.

= 50-25=25
DH+PH = TH
PH = TH-DH

= 25-{-25)=50¢cm
(b)

k = cp%lx K
pllve

18.

23.

24.

25,

Thus, kael
B

Hence, kwill gel doubled,
So, k=2x5x109
= 10x 105 cmis

(a}
it can be made only in fixed ring type.
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Belore lowering of water lable, effeciive sifess

- 8t mid height of clay layer
.. G = 12:5 Yot f‘&.ﬁyﬁtday)- 1857,
. Afterlowering .7 - .

@ = 12y, + 35y, (clay) - 135y,
Change instress

© . Ag = 24, =2% 10 = 20 KNfm? = 20 kP2
(o)

Discharge per minule, @ = LA

= 10‘3x%x100x€0=3mi

{e) A
Forthe dala to be internally consistent,
h B
h T h
= By = iy
For soll sample A
h = 32em= B5F5x40
For soil sample B

b = 30cm = f325x40

For soil sample C
i, = 0cm= Ja0x12
Hence inconsistent



