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The coelficient of earth pressure atreslin terms
ol Poissan’s ratio {p} is

Kc) Ton (b "
. B
© -3 @ 5

Match Column-l with Column-H and select the

correct ansver using the codes given below:
Column-I

A. Active pressure

8. Passive pressure

C. Earth pressure at rest
Column-li

1. Wall moves lowards backfill

2. Nomovementof wall

3. Wall moves away from backlill

Codes:

A B C
@ 1 2 3
) 2 3 1
© 3 2 1
d 3 t 2

Consider Ihe following assumplions;

1. The backtillis dry and homogeneous.

2. The sliding wedge acls as a tigid body.

3. The back tace of the wall is plane, |
4. The posilion and direction of the earth theus{

are known.

Which of these assumplions are cammon la
Rankine's and Coulomb's earlh pressure theories‘%
(@ 1tand3 (LY 2and4

{c) 1and 4 {d) 2and3

Q4

Q.5

Q.6

Soil Mechanics

Lateral Earth Pressures and

Retaining Walls

Consider the following slatements:

1. Culmann’s graphical methed of delermining
the earth pressure is based on Coulomb's
wedga lheory,

2. Rankine's theory of (aleral earth pressure is
more versalile than Coulomb's theory.

3. A gravity retaining wall logolher with the
relained backfill and supporting wall is an
indeterminale syslem.

Which of lhese stalements are correct?

(@) 1and 2 b) tand3

(c) 2and 3 (d) 1,2and3

Consider the lollowing stalements:

Active earth pressure will be developed in the

backfill when the

1. horizontal sirain is 0.5%

2. horizontal strain is 1%

3. mobhilized shearing resislance along the
failure plane is the minimum,

4. mobilizad shearing resislance along the
failure plane is a maximum.

Which of these slatemenls are catrect?

(a) 1and 3 (b) 1and4

(c) 2and 3 (d) 2and 4

The effect ol cohesion of a sofl is to

(@) decrease both the active as well as passive
earth pressure intensilies

(b) decrease the aclive earih pressure inlensily
but increase the passive earth pressure
intensity

{c) increase (he active earth pressure inlensily
butl decrease the passive carlh prassure
intensity

{0) increase bolh (he active as well as passive
earlh pressute inlensities



Q.7 Thelateral pressure a’slﬁbuziofn behind a flexible (c) zero laleral slrain , ‘ Q.16 Match List-{ {Pressure distribution for swulled Q.17 MatchLisi3 {structure) with List-li {Deformation)
gluik‘hea.d ditlers !rhom Ihe active earth pressure (d) None of these , excavation of foundalion trenchj with Lisi-H (il and select the correct answer using the codas
( ;;Ir::::;r; gelzzzt 03’/ zrkme. due to Q.12 To stabilize a concrele cantilever retaining wall : ype) aqd select the co.micl answer using the given below the fists:
{b) over consalidation of soil i againsl sliding, the ralio of sliding force 1o ) codas given below the lsts: USH 5
) , ' resisling force should be » List-I A.  Retaining wall
o (@) 2 1.66 () € 155 n B, Bridge abutment
ona of these © =10 (d) <0.645 ‘I' 0ZH C. Cantilever shest pile
Q.8 Earth pressure and resultant possibility of wall . D. Anchoredbulkhead
mc:verzenlar; p inl:he di:;a; t')Ic:ow v Q.13 The following refer lo the stability analysis of an A, OBHK, - 08 1 List1i
° earih daT under difterent condilions: _L .l d 1. Thewallmoves about the dredgeline as a
Earth pressuro 1. Stabilily of downstream slope during sleady S rigid struclure
X seepage (Torzagnl, Peck. 1943} 2. Thewal inthe ! 1eia§tic fi
age. ) : wall moves in the form o na,
‘ 2, Slability of dovmstreamn siope during sudden n with 2 paint of contraflexure
& . drawx.:lfwm T 0ZH 3. Tnebotiemmoves away from soil
2 3. Stability of upstream and downslream & T ) 4. The lop of the wall moves away irom tha
—o .- slopes during conslruclion., B. l 0B H soif
-— M“Yflfﬂ" mﬁ‘ - Which of these slatements are carrect? h I-l Codes:
b {a) 1&nd 2 {b) 12nd3 Torsoat pok 1540} ABCOD
Lateral movement of relaining wall ! fc) 2and 3 (@) 1,2and 3 v oo @341 2
The earth pressure poinls marked as X, Yand 2! Q.14 Thecrilical height of an unsupporied vertical cut - i o 3 ; 3 ;
in tho diagram denoles tespeclively | in & cohesive soll is given by I - g} 23 2 1
(a) Aclive, Rest and Passive ' 4 . c. ¥ 0554 .
(b) Res!, Active and Passive @ ,an(45a +§J : I Q.18 Arigidretaining wall, 6 m highis resirained from
{c) Passive, Active and Resl R e, aeH vielding. The backfill consists of cohesionless
(d) Passive, Rest and Aclive o A (Toranghi, Pock, 1948) soil having ¢ = 26° and y= 19 ki/m?. The totat
Q.9 For a perfeclly cohesionless soil, active and ®) —,’- lan[45°+-2-] ;a)ﬂ?;r:;;u;ep&rmem fengih ol he watls
passive earth pressure coeflicients are 1/3 and | T T (b) 873 kNim :
3respeclively. Whal is the value ol Goelficienl aof , 4c . 0 H GTEH {C) S00kN/m
eanh pressure al rest for above said soil? @ '-,T cot(ds + E] b. l »L {d) 192 kN7
fa) 1.00 (b) 086 -:._ n._|’g H (d} m :
©) 050 ) 033 2 . - | 2, _: Q19 Avetaining wall with sofl saluraled clay backiil
Q.10 Why are weep holes provided al the back of @ TCO‘ [45 +§] + (schebeloni, 1973) s rnh;gh..lf backlilie in undrained condiion
3 ! y : “;3) p st then the active force after the occurrence of the
retaining walls? where, ¢ = unitcohesion St lensile crack is (y= 16 kN/m?, ¢, = 17 kNim?}
{a) To reduce the aclive earih pressure on the 4= angle of imernal friction 1. Densesand ‘ {a) 154 ki¥/m {6} 190KN/m
walls. ¥ = unit weight of soil 2. Moderalaly stiff clay {c) 210KN/m (d) 1204N/m
(b} To reduce the build-up of hydrostatic . . 3, Loosesand |
pressne. Q.15 ENeclof cohesion (c)in soilis lo reduce Ihe earth 4 Plastic clay Q.20 A relaining wall 8 m high with & smoath vertical
{c} To provide beller compaction. pressure by Codes; back retais a clay backil with ¢’ = 15 kim?,
{d} Toinciease the passive earth pressure. {a) 2clana (b) ccola ABCOD ¢ = 15 andy= 184N, (Given sin 15°=025)
. o ' ' o @13 4 2 The pressure at top will nearly will be equalto in
Q.11 Passive pressure in sail is associated with {c) 2ccola Q) — B 4 2 1 3 kym?
{a) lateral expansion of the soil ol (c)) ; 4 3 1 (a} 35.2 (b} 220
(b) lateral compression of the soil : 4 1 2 ; 4 {12786 dy 115



Q.21 Active carth pressure per metar length on the
: relaining wall wilh a smoolh verlical back as

shownin Egure will be
1=2m'
$=30 5
So0 z
{a) 811 {b) 271
fc 2t {d) 1t

Q.22 During a site reconnaissance survey, it was
observed that 10 v height of sail is standing
without any lateral support. What s the cohesive
strength of soil with ¢ = 0 and y= 20 kKN/m®?

(a) 100kPa (b} 50kPa
© fc} 25kPa {d) 200kPa
Q.23 Given:
p, = Poisson’s ratio of soil sample 1
31, = Poisson's ralic of sail sampls 2
k, = Coeflicient of earth pressure al rest for'soil
sample 1

Lateral Earth Pressures and Fetaining Walls

1.{d) 2.(d) a.(a) 4(8)
. {b) 12 {d} 13.(b) 14.(a)
21.(b) 22. (b} 23.{b} 24.(c)

5. tb)

25. {o)

15. {c} 16. (a}

Ky, = 1.5and (1= L M1 - ) = 0.875. then

the value of K fik, will be
@ 13125 (b} 1.7143
{c) 18687 (d) 1.8212

Q.24 Arelaining wall of height 8 m retains dry sand.
In the inltial state, the soil is lcose and has a
void rafio ol 0.5, ¥, = 17.8 kNim® and ¢ = 30°,
Subsequently, the backiiilis compacied loaslate
where void ratio is|0.4. ¥, = 18.8 kN/m? and
¢ =35° The ratio of inttial passive thrust lo the
final passive thrust, according lo Ranking'searth
pressure theary, is
{a) 038
{¢) 077

(D) 0.64
(d) 1.65

0.25 Asserilon (A): Banking’s earth prassura theory
Is a sitnplified form ol Coulomb’s earth pressute
theosy. '
Reascn (R): Coulomb's theory considers eifect
of pore pressure.

{a) bath A and R are rue and R Is tha correct
explanalion of A

{b} boih A and R are wrue bul R is nol a correcl
explanation ol A

{c) Ais ruz but R is false

(d} Ais false but Ris lue

. NEER

6.{b) 7.(a) 8. (d)
17. (¢) 18. (d)

9. {c) 10.(b)
19. (b) 20. (b)

' Lateral Earth Pressures and Retaining Walls

1. {d)
For restcondition
€, = 4]
S T B _ g
E E E
o, {1-u} = pa,
S B
o, fi-p

9, (o)
K = 1 _1-sine
2~ 37 1+sina
1+8in¢
and K =
e 1-sind
= sing = —21-

11.

12.

1a.

4.

o=
Now, lor a parlacl cohesionless sail, the earth
pressure coelliicient at rast,

Ky = 1-sind

AN Y

1
z
{b)

Passive pressure compresses soit' harizonlally.
lLoccurs when the retaining walt moves lowards
lhe backlill. Aclive pressure slrelches soil
hotizontally and exerls tensile force in soil layer.
It gccurs when the retaining wall moves away
from the backfill.

(d)

Factor of salely against sliding

_If
T OsR,

¥F, = sum of the horizontal resisting forces
EF, = sum of horizonial driving forces.
Usually F_ 2 156
.-, Ratio of sliding lorce to resisting lorce

1

< T5s € 0.645

(b)

For garth dam duting steady seepage, the crilical;
condition oceurs for 0/8 slope. For fapidl
drawdown case U/S slope represenls critical
condilion. in bath cases the pore waler pressure
is determined (rom flow net.

During construction, the excess pore pressure,
is likely lo develop and stabilily of U/S and 075
slopes during or immediately after conslruclion
should be considered.

(a)

' p, = Kjz-2c \E
Al z=2z.p,=0
= 0 = Kyz,-2cJK,
L L2

. WK

15.

i8.

19.

2¢ 0. @
= Z, = Ttan(fts +-2—]
Crilicat height of an unsupported vertical cut,
HC =22,
= A—Qtan[45°+3)
¥ 2

(c)
p,= K1z~ 20\/}:

p:l‘?... 2¢
SR T

where,

— tan? LA =
N, = tan (45+ -2-] = influence value = k,

hc4 2c
fa” 38 3
lanz(ds+-2-) lan[45+§]

2 ¢ 0
co= 1°| 454X |- 4 g
¥ZC0 ( 2] 2c col( 5+2]
Hence earth prassure reduces by 2c cal.
(@)
Since Lhe wall is restrained [rom yielding, the vall
will be.sublecled lo sarth pressure al resl.

i
Py = Exk0x7H2
k = 1-sin26°=0.5616
P, = 2x05616x19x6°
[
= 192.1 ki/m lenglh of viall

(b}
K, - 1—s§n(3°=
1+8in0”
2¢ 2x17
= = e = 2.125m
% WK, 16x41

When the crack develops, the soil in the depth
Z, becomes inactive

1
P, = 5>:K_,x-r:<(H~Zg]7

%x1:—.16:(7-2.125]2
190.125 kiN/m



20.

21.

22.

23.

G

Artop

(b)

(CY

{b)

1—sin¢_°
1+sing

korh=2ck,

=0

-2cfk,

-2215x/0.589
23 KNfm?

%NKJYXH2

Ly xexe? =2ont
2 3

24,

{c)

- Ralio

® o &

Pa

Pe

Py

i

()
(=)

1.5

= -—n- =17143

i}

n

I

_ 1+sin30° _

0.875

17.8 kiNfm®
xrr
05

1-sin30°

1 2
2"

1 z
-2—><3x17.8x8

1708.8kN/m

14535 _ 560
1-sin35°

E’xa.sgxm.axa?

2220 kNfm



