Q.1

Q2

The maximum value of Skemplon's baaring
capacily factor for strip foaling is

(@9 {o) 5

) 7.5 {d) 6

Malch Column-I (Baring capacity lerms) with
Column-Il (Definition} and select the correct
answer using the codes given below:
Column-
A.' Ullimate bearing capacity
B. Nelsale bearing capaclty
C. Safebearing capacity
D. Allowable bearing pressure
, Column-{I
1. Nelloading intensity atwhich neither soil fails
in shear nor is there any excessive
setilement.
2. Themaximum pressure which soil can carry
, salely without risk of shear (ailure,
3. Net ultimate bearing capacily divided by
faclor of safety.
4. Minimum gross pressure inlensity at the
base of foundation at which soil fails in shear.
Codes:

A B C D
@ 4 3 2 1
) 2 1 a 3
© 4 2 3 1
@ 2 1 34

Q.3 The type of foundation suitable when siructural

load is very heavy and soil is medium or loose is
(a} Shallow {ooling

{b) Under-reamed piles

{c) Combinalion of piles and rail

(d) isolated looting

Soil Mechanics

Bearing Capacity and
Shallow Foundations

Q.4 A square footing & to be proposed on a

as

Qs

cohesionless soil with an average Nvalue of 40.
Theallowable beasing pressure of this footing villi
be govemed by

{a) General shear failure

{b} Local shearfailure

{c) Progressive failute

{d} Settlement crileria

The equalion relating the seltlement 3 of an
&clual foundstion of widlh 'B; in field with the
selilement 5§ ol aplale ofwidth ‘8, inthe pTaie-
load fest Is given by

8| BB +30)
8 B,,(B, +30)
This equalionis applicable for
{a} ali types of sail
{b} stift clays

{c} loosesands
{d) densssands .

A ¢ soil has faited in local shear, Which one !
the foliowing pairs of shear parameters must bo
used loevaluate the bearing pressure of the soil?

{a} c,=cand ¥ =§¢
2 2
o) Cm =3¢ and ¢m =§¢
2
€] Cn =3° and$, =¢

_2 =tan{ 2
{6} m =3¢ and ¢ =tan (3?3’1'?)



Q7

o1

Qg

Given below s Ihe graph between load {0} and
settlement{S), Using the graph, select Ihe comect
oplion,

g—

H no{t

| n

Column-i Column-i1
A 1. Localshearfailure
B. 2. Generalshearfailure
c. W 3. Punchingshear [gilure
Codas:

A B €
@ v 2 3
by 1 3 2
cy 2 1 3
& 3 1 2
Consider the following statements:

The sale bearing pressure for a ralt on sand will

be higher than that for an individual looling

because

1. density of sand increases with depth

2. the permissible fofal setflement is twice that
of atooting

3. differentia! sotlement is less for a call

4. raltis thicker than individual foolings

{a) 1and2 {b} 1and3
{€) 2and 3 {d} 2and4
Consider the following factors:

1. Geometrics of the [coling
2. Setllemnent and its rate for foundation saif
'3, Permeabifity of the soit
4. Shear parameters of the soil
5. Taylor's slability number
Whichof these factors are lobetakeninto account
for assessing the allowable bearing capacity of
foundation soils?
(@) 1.2and 3
fc} 2.3and 4

(o} t.2and4
(d 3.42nd5

Q.10 Which of the following influence the bearing

capacityof a circular footing on clay, immediately
after congtruction?

1. Size of footing

2. Depthof footing )

3. Drained shear sirength of the ¢lay

4. Undrained shear stirengthof clay

Select the correcl answer using the codes given
below:

{a) 1and 3
{¢) 2and 3

| {b) 1and4
{d) 2and4

Q.11 The net uliimate hearing capacity ol a purely

cohesive soil

(@} depends on 1he widlh of the footing and is
indspendant of the depth of the {oaling

(b} depends on the widih as well as the deplh
¢f the looling

(¢} depends on the dapth, but is independent
ol lhe widlh, of the footing

{d) is independenl-ol toth the width and the
dzpth of the looting

Q.12 Mateh List] (Types of foundation) with List-Il

{Suilability) and select he correct answer using
the codaes given balow the lisls:
List-
A. Spread lootings
B. Under reamed piles
€. Ralt foundation
D. Ceep loundation
List-H
1. Soft clay for 20 m [ollowed by hard rocky
stratum
2. Up 1o 3 m black colton soil {ollowed by
medium-dense|sang
3. Compacl sand deposil exlending 1o great
depth ‘ .
4. Loose sand exlending to great deplh
Codes:

A B C D
@ 4 1+ 3 2
3 2 4 1 '
c 4 2 3 1
@ 3 1 4 2

Q.13

Q.14

Q.18

Q16

Q17

In which one of the lollowing zones is a
logarilhmic spiral shape ol lailure surlace
assumed in the case ol bearing capacity
analysis af ¢-$ soils?

{a) Active zane

{b) Passive zane

(c) Radial shearzane

(d) Surchatge zong

H the weight of excavated suil is equal 10
supenmposed load, then the foutidation is known
as

(a) Balanced foundation

(b) Floating foundalion

(c) Wellfoundation

(d) Raltoundalion

According lo Rankine's analysis, minimum
depth ol foundation is ’ '

@ g(i—sinqw] ®) $(1+sin¢]

T 1+sing -sind
(@ 2f1=sine 3 @ 9_(1+sin¢ 2
T\ 1+sind Ti1-8ing

Two (ootings, one circular and the other squaru'.
are founded on the surface ol a purel
cohesionless soil. The diamsler of the circutar
footing is Wwice the size of the square footing.
Theralioof bearing capaciles in these wo cases
willbe |
{@ 15
c) 1.0

() 125
(dy 075

Consider lhe following statements: |

I Influence factor lor immediate selllement of
fooling depends on ils size, shape, rigidil‘y
and localion, :

Il. Thecontact pressure distributonunder a ngi

Iooting on a cohesionless soil viould b!e

uniform throughout.

The bearing capacily of a looting always gels

alleciad by the locaton of ground water table.

Which of the above stalemeni(s) is(axa:)

CORRECT?

(@)} enly

{c) tand tl bath

il

() Honly
{d} 1 and i bolh

Q.18

Q.18

Q.20

Q.21

Q.22

Asserllon (A): Plale load test carriad out at the

sile gives field lest dala which is useful in

evalualion of bearing capacity and selllements,

Itis normally conducted at e level of proposed

foundation.

Reason (R): Plale load tesl is reliable because

it rellecis the true behaviour of foundalion

stralum below the proposed level of foundation

and exiending up to large depth below.

{a) both A and R are true and R is the correcl
explanation of A

(b) both A and R are true but R is not a correct
explanationot A

- {c) Alis true bul Ris false

{d) Aisfalse bul Ris rue

Assarllon (A): The ultimale bearing capacity of
a non-cohesive soilincreases considerably vath
depth bolow Lhe ground level.

" Reason (R): In cohesive sail, the ullimate

bearing capacity is independent of widih of

foundation.

(a) both A and R are 1rue and R is tho correct
expfanation of A

{b) both A and Rare true but A is nat a correct
explanation of A

(c) Ais true bul R is (alse

{d) A is false bul R is (rue

The allowable soil pressure {or foundations in
cohesive soils is generelly controlled by

(a) selllements

(1) bearing capacily

(¢) both{a}and (b)

(d) neither {a) no: (b}

According to BIS standards, the minimum
depth of foundation in sands and clays should
respectively ba:

{(aj B0cmand 90 cm

{D) 60cmand 70 cen

fc) 90cmand 80cm

(cf) Wone of these

Cnwhich of the foliowing do the numerical valuzs
ol Terzaghi's oearing capacily (aclors depend?



Q.23

Q.24

Q.25

Q.28

Q.27

(a) Angle ol internal friclion of soil and depth of
loundation '

{b) Angle of inlernal friction of soil only

{c) Coallicienl of curvalure of scil and bulk
density of oif

{g) Unilormity coefiicient of soil and dry density
of sail

A 30 cm square bearing plate settles by B mm
in Ihe plate load test on cohesionless soil, when
the intensity of loading is 180 kN/m?2. The
setllement of a shallow foundation of 1.6 m
square side under the same intensity ol loading
is

(a) 2.862mm
{c) 28.2mm

{b) 22.7mm
{d) 30 mm

A square footing has dimensions ol 2mx2m

and a depih of 2 m. What will ba its ullimale

bearing capacily in pure clay with an uncontined
compressive strength of 0.15 Nfmn?, § = 0°
and ¥ = 1.7 glom? by using Terzaghi's baaring
capacity equation?
(a) 589 kN/M?

{c) 704 kN/mm?

{b} 602KN/mm?
{d} Noneofthese

A plate load test was conducted in a sandy soll
with a plate of size 0.3 m x 0.3m. i the ultimate
toad per unit area was found to be 2.0 kg/om?
then the allowableicad forafootingof2mx 2 m,
using a [actor of safety as per IS vill be

(a) 13.33kgfom? {b) 2.22kglcm?

{c) 3.33 kgfem? (d) 4.44kgfcm?

The delerminalion of ultimale bearing capacily
of an eccentrically loaded square looling
depends upon the concep! of uselul

{a) square {b) circle

(c) width {d) Uiangle

The ulimate bearing capacily of a square foating
onsurface ol a saturated clay having unconfined
compressive strength of 100 kN/m? (using
Skemplon's equation) is

{a) GOO kNfm? (b) 570kN/mM’

{c) 300 kiNfm? (d) 285KMm?

Q.28

Q.29

Q.30

Q.31

Q.32

In a plale load lesl on sandy sail, the lest plate
of 50 cm x 50 cm undergoes a selllement of
5 mm at a pressure of 12 x 10° Njm? What will
be the expecled selllement ol 25 mx 25 m
looting urider sams pressure?

(a) 6.4mm B 7.7m

{cy 8.6 mm (d} 10.2mm

A low wall built out into lhe sea more or less
perpendicular o Ihe coast line, lo resist the
ravel of sand and shingle along a beach is
called

(a) break water
(c) greines

{b) breakwall
(d} shove wall

The allowable bearing capacily at 25 mm
allowable setfement for a footing in o sandy soil
is 15 ¥m?, The allowable bearing capacity lor
lhe same fooling permilling a settlement of

-40mm s
@ 24 Vm? (b} 30Um?
(c) 35 tm? {d} 401m?

Bulging of soil around the lfooling will be
maximum in lhe case of

(a) local shear lailure

(b)general shear [allure

{c} punching shear failure

{d) plaslic faiture

Match List-l {Condition under whichit is suited)
willh List-} {Type of loundation) and select the
corfect answer using the codes given below he
lists:
List-I
A. When slruclura! load is uniform and soil is
soll clay, made up of marshy land
B, When. struclural load is heavy and/or 5oif
‘having low bearing capacily for a
considerable depth
C. When sail is having good bearing capacily
at shatlow depih and struclural load is within
permissible limit,
D, When struclural load of bridge is to be
transterred through sandy soil lo bed rock

Q.32

Q.34

Q.35

List-li
1. Foatings
2. Piles
3. Raft
4. Wells or pier
Codss:
A
@ 1
)y 3
fc} 1
@ 3

™ AaNMNm
- A WO

L - D

Abuilding'is supporied on shallow foundation
in sand at 1 m below ground level. The water
lable is al 5 m below the ground surface. For
which one of the following foundalions will the
net bearing capacily of the soil be a maximum?
(8) 2m wide strip ooting

{b) 2 m x 2 m square fooling

{c) 2mdiameter circular fooling

() 4 m % 1 mrectangular foating

In a plate load 1est on sandy soil, the lest plate
of 60 cm x 60 cm undergoes a seitloment of
S mm al a pressure of 12 x 10* N/m?. What will
be the expected setllement of 2m x 3mfoaling
under same pressure?

{a) 25 mm fo) 20mm

{c) 15mm (d) 9mm

The observed value of SPT number is 27. [ water
fable is at ground level and scil is fine sand,
fhen assuming overburden correction facior 1,
the final corrected SPT number will be

{a) 18 ) 21

(e} 27 {d) 31

Linked Questions (Q.36 and Q.37)

Q36

Delermine the uhimale bearing capacily of a
strip fooling 2 mywide resting on a sawrated
clayhaving C, = 30kN/m?, ¢, = Oand y, = 22
«/m? al 2 depth of 2 m below ground {evel

using Terzaghi theory {in kN/m¢). Water 1ableis
also al a depth of 2 m from ground level.

(aj 195 ) 171

) 215 o 127

Q.37 Using above information, the parcentage
reductioninullimale bearing capaciyif the water
table fises by 1 mis
(a) 9.81
{c) 5.3¢

{b) 4.56
{d) 654

Q.38 Using Ranking’s approach, the minimum depth
required for a foundation (o transmit a pressure
801N/m? in cohesionless soil having unilweight,
Y= 18kN/m®and ¢ = 18°is
{a) 1.2m by 1m
{c} 1.4m {d} i.3m

Q.38 Areclangular looling 4 m x 2min planfransmiis
apressure of 150 kN/m? ana cohesive soil having
£=6x 10° kNfm?and u = 0.50. The immediale
sellement o the looling {rigid} taking inlluence
factor 1.201s
@ 5.7mm
{€) 55mm

{b} 4.9mm
{d} 4.5mm

Q.40 A plate load test was conducted on a sandy soil
wilh plate of size 0.30m x 0.30 m. The ullimate
load per unil area was found 1o be 2.0 kgim?.
The aliowable load for a looting ot 2m x 2 m
using FOS as per Indian siandard is_

{a) 13.33kglom? {b) 5.33kgfem?
{€) 6.665kgicm? {d) 4.4akgfcm?

Q.41 Astrip fooling 1.5 mwide rests on surface of dry
cohesionless soil having ¢ =20° and y = 19 k3.
1tthe waler (able rises temporarily o the surdace
due lo fisoding then the percentage reduction in
yitimale bearing capacily of the soil assuming

N‘, =50is
(a) 45% {L) 50%
{c) 55% {d} 60%
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Bearing Capaclty and Shallow Foundatlons

4.

- 12

{al Zons-1: Elaslic zone of wedge shape localed
For general shear fajlure, N > 30 -beneath (he loadad strip whereln the major
or local shear lailure, N< 5. _princlpal strass are venical. This' remains in
: 1 1' td) ‘elastic equnlbdum and beheves asif itweraa
' . part of {ooling tself and ZCAB = ZCBA =
As per Terzaghi's beating ﬂpamly equauan, P PO ; g Q
Qg ON, + YO, + 05 181\‘1 Zong-2: Radial shear zone where arc £D s
Fora purei;‘ m,,,ﬂ soil, " : logarnhmic splral. {Circular whan ¢ = 0).
N=1 and N 20- Z6ne-3: It]s caflad Rankine passive zone. An
n = > -uverbu(den pressure q=1D,acts asasurcharge
But q,:zg ﬁ, YD?!D: ) on {his zone.
= Qo= N 4105 YD; 16, “(8)
= Q=N - Ultimale bearing capacily is given by
N, depends on size and depth of loofing in Circularfooling:
skempmn theory bul not general. O, = 1.3cN,+YD,N,+ D3 BN,
b} Square footing:
in Ihe case of loose sand thare may be foose Q. = 1.3cN,+ DN, + 0.0 ByN,
pockers causing diliérentiat setlemants: Balt For cohesioriess soil,
foundations reduce the differential seilements o .€=0 -
and higher aliowable soil pressura may be used For looting on surface of soil,
for design of rafts on loose sands. D=0
Underreamed piles are suitable lo bear the o 03x28N, 03x2
. ve . Y _
swelling pressure caused by black cation soil. o m_& =4 -0
.13' (c} . h t- 8= ng
According to Terzaghi, there are 1hreg zones:
i7. (a)

The contact pressure distribution under a rigid
feoting on a cohesionless soil would be
maximum al centra and zero at the edges. The
distribution is close to parabotic.

The bearing capacity ol foaling not always gels
alfected by the location of ground waler table.

18.

23.

24,

25,

{c)

The plate load tast reflects the characlenshcs
of soil lccalad only within a depth of about thB
width of the plale.

{b)

Seltlement of loundation,

§ =

(a)
6=
q, =

wheee, C =

n

-t
[

]

q, =

(d)

Forsands. g,

s [BEn+03) ¢
*|8p(B+03)

1.60.3+ 0.3
B [0.3(1 B+ 0.3)]

22.7mm

0, N=57, N=1, N=0
1.3 CNp+ YO Ny + 0.4 BN,

qu _ 0.15Nfm?
2 2
0.075 Nfmm2 = 75 kNfm?
1.7glem®
1700 kgim?
1700%9.81
1000

16.68 kN/m?

1.3x75x57+1668x2x 1+0Q
589.11 kNfm?2

kNfm?®

8
= gpxT

b

where, g, = Ullimate bearing capacily of
focting
g, = Ulimate bearing capacity of
platc
8 = Widlh of footing
& = Widih of platg
o = oxt = 13.33kgfcm®
03

Allowable bearing capacity

_ Ulimate bearing capacity

FOS

27,

28.

30.

34

As per IS,
FOS =

3

Allowance bearing capacity

1833 = 4.44kgfcm®

6N,

% = 50kN/m®

0.20,
6(1+———-—b ]

D, N.=6
50 x 6 = 300 KN/m?

8p=05'n'B=25m
(s,+oa)]

= % [ BB 03

{25(0.5+0.3)
5’“[0.5(2.5+o.3)]

10.2mm

jer]

{c}
Qn =
whete, ¢, =
Nr: =
FCI' D{ =
Qy =
(8
s =50mm
5 =
(a)
E:.
5
15
25"
= =
{d}
5
sp
SI° =
Bp =
g =
S
S -

40
24 \V/m?

8,(8,+0.3) ’
= |B,(5 +0.3)

5mm
0.6

=3m

[3[o.s+ ca.:s}]2

0.6(3+0.3)



35.

36.

37.

36.

S
5, = 186
S, = 9.29mm
(b}
N = 15+%(N~ 15)
1
= 154 5{27-15)=21
(c)
For 6=0,N=57N=1N=0
g, = N+ iONg + %V.BNQ
Gy = 57%30+22=2%x1+0
= 215kN/m?
(o)
221+ {22-981) %1
Yo = — 5
= 17.085kNfm?
G, = 57x30+17.095x2
= 205.15 kNjm?
Percentage reduclion
. 21_205"9x10{)
215
= 4.56%
{b)

As-per Ranking's approach, minimum dapth of
foundalion

=

q1-sing 5 _ §9{1-5in18’]2
y\1+sing) 18l 1+sin1g®,
=083 me1m

i

40.

41,

{d)
51 - u?)
S‘= aalowi E xly
2
. 150 % 2{1-0.50 )x 1.20
6x i0°

=45%x103m=45m

{d)

Q. = 2.0kg/icm?, B, = 0.3 mand B,=2m
For sand — .

a] .
Qu= [_‘ Qo
wt Bp
20
. = 13,33 kgicm?
= O.SOX2 33 kglc
Assuming no surcharge,
Gy 1333 .
q,= 3 =73 4.44 kgicm

{b)

For dry cohesionless soail;

1 1
q,= CN.+ EYDNV +YD, N, = EY LN,

- _;mgm.sxs = 71.3 KN/m?

Invealer [@b'e rises lemporarily lothe surface due
lo flooding reduction factar R7 and R, shal! be
applied their maximum values.
In this ~ase,

R~r = 0.50 applied for N,lerm

1
W= X Yo, - Ry

- O‘SOx%x‘lgxi.SxSxD,S

= 35.6 kNfm?
Henge, reduction by 50%.



