Q.1 Theupsireamsipe of an earth dam under sleady
seepage condition is
{a) equipotentialling (b} phrealic ine
{c) flowline {d) seepageline

Q2 Consider the flow nel shown in the foliowing
figure,

S—— 'm“ B
The ralioof number el flow channelsto the number
of polential drops is .
(a) 38 ) 37
) {cy 47 {0 48
Q3 Fromalownelvwhichofthe folloving information
can be oblained?
1. Raleof flow
2. Porewater pressure
3. Exitgradient
4, Permeshility,
Select the correct answer using the codes given
‘below:

{a} 1.2.3and4 (b} 1,2and 3only
€} 2,3and donly  (d} 1only

Q.4 Fordesignoffiter, the crileria usually adopled is

i cgls::sltf::g!eﬁat <4ws
(o) Dis. 01 base material o;:a:;;:taﬁal <4105
@ 5;7—3&'5%;@ > 10
© DOk of filter

Maximum opening of pipe of drain <2
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" Q5 Inanearthendam ll'lre phreatic ling is
{a) slraight -+ {b) circutar
{¢) parabolic {d) 2igzag

Q.6 |l the permeabilily of soil does not depend on
ils mingrat contenl bul depends on crienlalion
of particles then the void space is known as
{a) Pore {b} Micro-pore
{c) Capiltary {d) Floc

Q.7 Consider the loflowing statements:
1. Seepagelorce s applied by flowing waler lo
“ the soil skaleten through frictional drag.
2. The magniwude of sespage force per unil

volume of soil at any polnt is equat to 7,4,

whsre vy isthe unil weighl of waterand i is
the hydraulic gradient al that point.

3. In a soil mass subjected lo upward flow of
waigr, quick sand condition develops when
pore pressure is equal to the lolal strass.

Which of lhose statemeny/s isfare carrect?

@) tand 2 by 1and 3

{c} 1 only (d)2and 3

Q.8 Consider the foflowing stalements:

1. Hydraulic gradient required to inifiate "quick”
condilions is independent of the ratio of
volume of voids 1o volums of solids in a soil
mass,

2. Iniliation of piping under hydraulic structures
can be prevented by increasing the length
of llow path of water. \

3. Seepage pressuce is independent of the
coelticient of permeabilily.

Olthe above statements, the correcl ones are

@ 1, 2and3 (b} tand2

{c} tanga {d) 2and3

Q.8 Which of the lollowing slatemenl is currec:l
regarding quick sand condilion?
{a) Il occurs in fing sand and clays
{b) It occurs in downward ftow condilion
{c) The value of specilic gravily of soil is
approximately equal o 2.7 :
(d) Humans and animals cannot float into il.

Q.10 A homogencous earlh dam with no horizonléi
drainage filter at downsiream is shown in figure.
The slopa of tha downstream side, B is lass than
30°, In order 1o determine the value ol 'a', lhe
discharge 'q’ per unil length through the secuor:1
at height a sin fis assumed (o be (& = coelliciont
of permeability of soil)

Top
z soopage ling
39
asinfl 9
=y E ‘ﬂ,{

(a) kasinficosp (b)kasinptanp
fc) kasin?p - {d) ka sin? cos?§§

Q.11 Study of seepage of water lhrough soils i{;
important for the following engineering problems
1. Ground water [low fowards welis and
drainage ol sails
2. Determinalion ol rale of solllement ol a
satlurated compressive soil layer
3. Calculation of seepage through body of earth
dams and slability of slopes
4. Calculation of uplilt pressure under hydraulic
structure and their safely against slopes
Which of lhese statamenls isfare correct?
fa) 1,2and3 {b) 1.3and 4
() 2, 3and4 {d)1.2,3and 4

Q.12 Asserlion {A): The quick sand leading tp
liquataction is not a lype of sand hut a flow
condition accurring within a cohesionless sojl
when ils ellective pressure is reduced to zero]
Reason (R): Equal amounts of the upward wat
pressure and lhe downward pressure of the
submerged soil mass are acting.

@

(a) bolh A and R are lrue and R is tha correcl
cxplanation of A

{b) both Aand R are true bul Ris nol a cerrecl
explanationol A

{c) Aistrue bul Ris lalse

{d) Ais lalse bul Ris rue

Q.13 Assartion (A): The phenomenon of quick sand
occurs moslly in coarse sands and gravels.
Reason (R}: Quick sand condition does not
occur in clayey soils as (heir cohesion holds the
arains logether even under upward flow at critical
hydraulic gradient.

(a) both A and R are lrug and R is the correcl
explanationol A

(b} both Aand R are true but R is nol a cotrecl
exptanation ol A

(c) Aistrus bul R is lalse

{d) Ais jalse but R is true

Q.14 A sand daposil 10 m thick overlies an
fmpervious soil, A vertical sheet pile penelrales
half way inlo Ihe sand deposit. The water level
an one side of sheel is 3.0 m and on the other
side, it is 0.6 m above 1he ground level. The
sand slralum has a vertical permeability of 1.5m
per day, and (he horizonlal permeabilily of 9 times
the permeability in the verlical direction. A llow
nel construction reveals that there are 12 llow
channels and 24 potential drops. The seepage
flow per day per unit lenglh is
(a) 563 {b) 4.70
{c) 5.40 {d) 570

Q.15 Acoarse grained soit has a veid ratio of 0.75 and
specilic gravily of 2,75, The critical gradient at
vihich quick sand condilion accurs is
{a) 0.75 {b) 050
{c) 1.0 {d) 0.25

Q.16 Alagiven location, 8 mof thick saturated clay is
underlain by sand and the sand layer is under
arlesian pressure equal 1o 3 m head of waler. It
is proposed lo make an open excavation in the
clay. How deep can this excavation be made
belore the botiom hecaves, il waler conlent is
30%? (G = 2.7).
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Seepage Analysls

1.(a) 2.{b) 3.{b) 4.(a) 5. (c) 6(a 7.(b) 8 (dh 9 (c) 10 (b)
1. (d) 12. {a) 13. (8) 14.{c) 15. (¢) 16. (6.45)

Seepage Analysls

2. () _ 14. (o)
L": 3 k = JKirky = JOkyky
. ° = JBky = 3x1.5= 45mfday
Discharge, seepage pressures, uplill pressures, g =k N Ny
exit gradient and pore-water pressure can be K N
oblained from a ﬂow net-.u - 12
i Z 45 (3-0.6) x —m*/day/m
4. (a : 24
Dt = 5.4 mfgay/m
is(1} TR J - . .
D) <4105 15.(0) o
.~ Crilicalgradient.
and _’?_5:@_;’2'2' , oL e 27
Size of opening : ©7 1+e 14075
wheore [is filler material and b is base materials 1 {6.45]
7. {b)
Seapage lorce is due 10 lnclronal drag and ils wi

mmagnilude is given by iy, per unit volume of sol, s=1  ec= =03x27-081

For quick condilion during upward flow,

Elfective stress = tolal slress - pore pressure R _ Gxe (2.7+0.81)9 at
So statements 1 and 3 is correcl, ' Y = Tie " 1+0.81
9. (¢} ' = 19.02 KN/m?
Quick sand is a viscous liquid having unil weight Now, IR, =0
equal to lwice (he unil weight of waler,
o g (8-, = 37,
= x =645m



