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Soif Mechanics

7 , Stress Distribution of Soil

CHAPTER

Westergaard's analysis for stress distribution
beneath loaded areas is applicable 10

{a) Sandy soils

{b) Clayey soils

{c) Stralilied soils

(d) Silty soils

Consider ihe lollowing characleristics of soillayer
1. Poisson's ratio

2, Young's modulus

3. Finite nature of soil layer

4. Effecl of waler 1able

5) Rigidily of tooling

Wastergaard's analysis tor pressure distribution
in soil ulilizes
(@) 1,3.4and5
{c)3,4and 5

(b} 2.3, 4and 5
{d) 1and 2

Aﬁ isobar is a curve which joins points of
{2) equal horizontal stress

{b) equal vertical slress

{c) zero vertical stress

(¢) maximum vertical siress

The vertical stress on a verlical line at a constanl
radial distance Irom the axis of a verlica! load in
a soil mass

(a} is \he same at all depth

~ (b) increases with depth

{c) lirstincreases, altains a maximum value and
then decreases
{d) first decreases, allains a maximumvalue and
’ thenincreases

Asserlion (A): Bossinesq's equation is not
suitable for sedimentary deposils.

Reason {R): Sedimenlary deposils do not
represent anisolropic and homogeneous system,

{2) both A and R are true and R is the correct
explanationof A

{b) both Aand R are true but R is nol a correct
explanation o A

{c} Ais true bul A is false

{d) Ais false but Ris true

Q.6 Asssriion {A): Swesses obta!neq‘i@m

Boussinesq's theory are considered reasonably
salisfaclory in foundation engineering.
Reason (R): They consider elaslic soil medium
and intensity of allowable stresses ‘belpw
. loundation in most cases are quite smallidnd
justify atastic solution.
{a) boih A and R are true and R is the corecl
explanalion of A
(b} both A and A are true but R is not a correct
" explanationof A
{c) Alis rue but A is false
{d) Aisialse but H Is frue

Q.7 Influencefaclor/ dependson

(a) applied vertical {oad

{b) lype of soit ‘
{c) location of poinl with respectlo load
{d) soilmodulus

Q.8 Match List-l with List-li and select ihe correcl

answer using the codes given below the lists;

List-1

A. Siress distribution due to peint load in
homogeneous isolropic medium

8. Siress dislribution due 1o point load in an
anisolropic soil medium

C. Influence chart for stress distribulion in a
reclangular area )

D. Inlluence charl for stress disiribution in
irregularly shaped areas.



Ust-it

1. SleinBrenner
2, Newmark
2. Boussinesq
4, Weslergaard
Codes:
A B C D
@ 4 3 2 1
{&y 3 4 2 1t
i 3 4 1t 2
@ 4 3 1t 2
Q.8 Foranyapplied sirass, zone of influence refers
foisobar corresponding o
fa) 2% {0} 15%
& 10% (515"'
Q.10 Curva t, Zandashownbe!ow rapresan!sma
stress»sualmefamnsfﬁp.mspechvalyiot

Stress

° SIS .
{a} clay.loosa sand, dense sand
{0} loose sand, clay, dense sand
{c} clay dense sand, lcose sand
{d} dense sand. loose sand, clay

0 11 Considerthg Miumgstatmnts:

: 1. Anisobarisacurve or contour connecting
all points bemmegroundsudace ol equat
vertical pressure,

2. Anischaris a spatial curved surlace ol the
shape of the bulb.

3. Thevertical pressure el every point on the
surface of the pressure bulb is same.

Whichof these slalements are correct?

{2} bothiand2 (b)both2and3

{©) bothtand3 (d) 1.2and3

Q.12 Study the lollowing siatements
1. Equivaient point load melhod is an
approximale method of determining the
vertical stress atany point dug lo any loaded
area

2. Nevenark's influence chart method is more
accurate methed of delermining lhe vertical
siress al any point

3. Tha vertical pressure on an infinite strip ol
witdth ‘B* loaded wilh uniformly distributed
foad intensily ‘¢’ per unit areais gl + Sing)

Which of the slatements isfare correct?

{a) only3 (b} only 2

{c) bothiand3d (d)1.2and3

Q.13" The depthof the stressed zone below a fooling

of width b is
@ b . (»o5b
© 2b (d) 1.5b

..Q.14; An elevaled slructure with a tolal load ol
: 1624 r:kN Is supportad on a lower with 4 legs.
The fegs taston piers localed al the comer ol a

squam 2.}' m on a slde. The vertical slress

increment dus fo this loading al a point 4 m
‘beneath the cenlre of structure will be

A{a) -2 kNfm? _ {b) B kNfm?

e ~mem’ {d} 12 kN/m?

Q 15 The stress dislribulion at a depth bensath a
* Joaded area is delerminad using Newmark's
Influence chartwhichindicate an influence value

_ ot 0.005. The number of (he segmenls covered
by tha loaded area in Ihe chart is 20 and the
intensity of loading on the area ig 10 T/m2 The
intansity of siress distribution al Ihat depth is
fa 17m? {b} 2 Tim?

&y 5Tm? {d}y 10 T/m?

Q.16 A paintload of 400 kN is applied on the surface
ofathick layer of clay. Using Boussinesq's elaslic
analysis, what is the approximate value of
estimaled vertical stress {in kN/m2) at a depih
2 m below the point of application of load?

{a) 191.00 {b) 9550
(c} 38200 {d) 47.75

Q.17 A all of size 4 m square carries a load of
200 kNim?. The verlical stress increment al a
point 4.0m belaw the cenlre of loaded arca using
Boussinesqg's theary will be
{a) 200 kN/m? {b) 150 kiNfm?

c) 95.5kN/m?  {d) Noneof these

Q.18 A concentrated load acling on the surlace of a}
soil produces a stress of 19.1 kPa at a depih of
1 m below il. Using Boussinesq's expression;
the stress at 2 mdepth is !

m Stress Distribution of Soil

1.{c) 2.(d) 3.(b) 4.(}) 5. (a)
11.{d) 12. (d) 13. (d) 14.(s) 15. ()

Stress Distribution of Soll

2. (d) ‘
g —0ang -?‘-—)m
7. (o) !

Influence faclor = f =

9. (a)
Siress isobars are tha lines joining points mlh
equal varical stress generally effect of vertical
stress is neglected beyond the zone of 20%
isobar, the approximate daplh of 20% isobar is
1.5 B, where Bis Ihe size of fooling,

4. (a)
= J(2JBY +(2J6Y =
r = 43m
o =2 [__
T 2nZ | \+(ef2)?
Load on cach pier
1024

Q= T:ESGR

. = 3x256::[3_12:l=0'75

2rx18

Stress increment al cenlre due lo total load
=4 % 0.75 = IkN/m?

15, (a)
o, =NIg=20x0.005%10=1T/m?
16. (d)

According to Boussinesq’s Iheory,

(a) 8.55kPa
(c} 4.77 «Pa

(b} 6.37kPa
(d} 4.37kPa

Q.18 The value of inlluence faclor for 10 concentric
circles and 20 radial lines is

6.(8) 7.(c) B.{c) 9.{a) 10.(a)
16. (d) 17.(c) 16.{c) 18. {0.005)

o,= 0.4775-2% = 04775 x% = 47.75KNIm?

17. (c)
Total load at the cenire of footing {Q)
= 200.x 4 x 4 = 3200 kN

- 512
S = 302 *1—2
o 2m |1+l 2)

r=0for stress at a peinl directly below the load
Z2=4m
5f2
32 [1 5
Lo, = |- |  =9549 kNfm?~95.5 kN/m?
* ozt 1)
18. (c)

S X R N o3
1-2,:1(!]2 22
+_

F4

Jusl below the load r= 0

R
z ZE
o _ &
o, 22
189.1 1
o 1
= g =A4775ka
19. (0.005) 1 1
IF = mn‘m‘ooﬂ.!



