CHAPTEH

Q.1 Taylor's slability number curves are used lor the

Q.2

Q3

Q4

Qb

analysis of slabilily ol slopes. The angla u!
shearing resislance used in the charl is lhe
(a) elfectivaangle  (b) apparentangla
{c) mobitizedangle (d) weighled angle

For an infinite slope in cohesionless soil mass,
factor of safety

{a) increases with depth

{b) decreases with deplh

{c) ramains same

{d) None of these

Consider lhe lollowing forces:

1. Weight of 1he sliding wedge of slope.
2, Resultant reaclion ‘R of the slip.

3. Total cohesive resistance developed along

the slip circle.

4. Crilica! height of slope.

Which of these are taken inlo consideration ii:
the Iriction circle melhad fof the equilibrium ql
sliding sector in \he stability analysis ol slope‘{

(a) t.2and 4 {b) 1.3and4

{c) 1.2and 3 {d) 2, 3and 4

For base lailure of a slope, the depth factor D5
(a) zero o 1

fc) <D<t )y D=1

The iollowing refar 1o the stability analysis of a'p
earth dam under different condilions:
1. Srabilily01damstreamslopeduringstea'
seepage LT
2. Slability of upstream slope during sudd
drawdown
3. Stabilily of upsiream and downslrear
slopes during conslruction !

eX

Q7

Q.8

Q9

Soil Mechanics

Stability of Earth Slopes

Which of these slatements are correct?
(@) 1and 2 (LY 1and3
(c) 2and3 (d) 1,2and 3

Which of Ihe lollowing stalements are CORRECT?

1. [ncaseo! hinite slope, the sliding is rotationa;

whereas in inlinite slope, the sliding is
translalional.

11, Variation in ¢ value is generally more as
compared to , hence larger factor of safely
can be used for angle of internal friclion.

HI. With respect 1o a ¢-¢ sail in an infinite stope,
the facior of salely of the slope does not
depend on he height of soil on Ihe slope,

{a) tand ll (b) (land (it

{c) fand I (<} Allol these

In the slope stabilily analysis by friction circle
method, the radius of friclion circle is

{a) Rcoséd {b) Rsing

{c) Rtan¢ {d) Rsece

An excavalion was made in salurated sall clay
{9, = 0)withls sides vertical. When the depih of
excavalion reached 6 m, the sides caved in, The
value of cohesion of the clay, il unit weight of
clay is 20 kN/m? will be

{a) 15&Nfm? {b) 20kNfm?

{c) 30 kN/m? (d} 40kN/m?

For a clay slape of height 10 m, the stability
number is 0.05, bulk density is 20 kN/m? and
cohesion is 25 kNfmZ The critical height of the
slope in this sail is
{a) 40m
{c) 25m

L) 125m
() 15m



Q.10 List-l given below givas the possible types of
{atlure for a linite soil slope and Lisl-l gives the
reasons for these dillerent lypes of (ailure.
Match the items in List-l wilh the items in List-[l
and select the correct answer rom Ihe codes
given below the lists:

List-l

. Base (ailure

. Facelailure

. Toefailure

List-ll

1. Soils above and balow lhe loe have same

sirength

2. Soil above lhe loe s relalively weaker

Omy

3. Scil above the toe is relatively sironger
Codes:
A B C
@ v 2 3
® 2 3 1
© 2 1 3
@ 3 2 1
Q.11 Assertion (A): The faclor of safety oblained in

the Fellenius melhod al sfices is conservalive.
Raeason (R} In the Fellenius maihod, (he elfect
of horizontal torces acling on the sides of slices
ara neglected, bul the effect of shearing lorces
acling on lhe sides of slices are included.
{a) bolh A and R are lrue and R is the correct
explanalicn of A
{b) bolh Aand R are irue but Ris not a correct
explanalion of A
{c) A is rue bul Riis lalsa
(d) A is false bul R is true

Q.12 For a soil, cohesion is 15 kN/m® unil weight is
20 kN/m? and Ihe factor of safely is 1.5 along
wilh stabilily number of 0.05. The sale maximum
height of slope is
() 5.0m by 8.0m
(c) 10.0m (d) 120m

Q,13 Factor of salety against stiding of a slope, is 1he
ratia of
(a} acwal cohesion Lo thal required lo maintain
stability of slope

{b) shear strength lo shear stress along the
surface

{c} neither (a)nor (b)

(d} both {a) and (b}

Q.14 The facior of salely of an infinile slope in a sand
deposit is found lo be 1.732. The angle ol
shearing resistance of the sand is 30°. The
average slope of (he sand deposil is
{a) sin"'{0.333) {b) cos'(0.252)

(c) tan~'{0.333) {d) cot'{o.621)

Q.15 Using ¢, = 0 analysis and assuming palnner
failure as shown in the figure belows, the minimum
tactor of salely againsl shear (ailure of a vertical
cul of height 4 m in a pure clay having
¢, = 120kN/m? and y,, = kN/m®is

Polantial failurd plane ™,

@1 b 6
o) 10 @ 2

Q.16 A canal 6 m deep runs through a soil having
C,=1BXN/m? §,=10°, e=0.80and G, = 2.72,
The angle of slope of bank is 45°. Il sudden
‘drawdown lakes place upto the bed level of the
canal, the factor of safely is
{For p = angle of slope of bank = 45°, o, =10°,
S, =0.108, 9, = 4.88°, slability number = 0.137)
{a) 296 (o) 214
) 141 ©) 114

Common data question:
Consider a sliding surface ABin the ligure belov.:

C= S0 ¥NIm’
tan 10" =0.1763
$=10"

Y= 18kNim*

Normal elfeclive pressure on sliding surace ABis Q.18 The facior of salety with respect 1o height is

255 kNimi2 downward langential disturbing force afong (@) 1.846 (b) 1.264

ABls B40 kN, e} 1341 {d) 1628

Q.17 The faclor of salely vith respect (o shear strenglh ENEE
crileriais '
{a): 1.488 {b) 068
{c) 0.86 {d) 088

Stability of Earth Slopes '
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Stability of Earth Slopes

2. (o} the toe is quile sirong or tha soil in the upper
FOS = tang part of slope is relalively weak.
" tani Base failure can occur when ihs soil below the
it does not depend on deplh. toe Is reldlively weak and solt and the slope is
B (c) flat.
' ” ) . ] Tee failure occurs in steep siopes whan the soil
Iheight of
gr:::_ g '21 fofanunsupported cutina ¢4 soil mass above the base and below the base is
- z = 3m homogeneous.
whete 7z, = —2€_ 12, (¢}
Tk s c
n = g
- e e
20 [0 ._C
1+ sin0® = 5= FOSxH
= ¢ = J0kN/m? J
- H= —-—~—'—-~’5 = 10m
8. (o) 0.05x1.5x20
Stabiliy number,
4. {c)
S, = o wang
n R o
TH ros = 2X0v
| otanp
4 25
o H S e 5 e—
! ¢ " s, C0O5wxza om = 1732 = 20 _lanS0
tanp  tanf
10. {d) =  § = fan {0.333)

Face failure or slope failure can occur when the
slope angle § is very high and the soil close to



) i7. (b)

- G3+e We knows,
Ten Tre )" FOS = C.ro+ZNtanéd
. T
- [3'12-".9:1'9];(9.31 = 19,18 KN/ .
140,80 (50:(10)( 3J+ (@55 1anicP)
&“mgeﬁwﬁg”. = 820
Y= YT
= 19,18 -9.81 = 9,37 kN/m? = 0680 :
For sudden drawdown, reduced ¢ is used. 18, {(a)
o[
= fS—x
v YSM ('3 _ C -
- 2. o
037 e 7€0s* i(lani - lang)
B . 50
1= Yo "~ 18cos?30°(1an20° - (an10°)
_ G, 18 _ = 9.23m '
= = S¥H = 0.137x19.18%x6 1 H=10sini=10sin30°=5m
~_H 923
FOS = it 1.846



