Stresses Under Circular Flexible Foundations

H.S. GILLETTE, Soils Engineer, Fort Worth, Texas

This paper outlines a new simple, and convenient method of
computing stresses underneath uniformly loaded flexible
circular foundation of a definite given radius: (a) along the
vertical axis underneath the circular surface flexible founda-
tion; and (b) along horizontal plane at any outward distance

from the vertical axis at right angles to
the horizontal plane surface boundary.

it, and parallel to

@ EMPLOYING the geometrical dimensions outlined in Figure 1, and the original pre-
limenary assumptions of Boussinesq (1) for point loads, Love (2) developed the basic
differential equations for the deflections and stresses beneath uniformly loaded flexible

circular surface foundations.
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gure 1.

To use these differential equations conveniently in practi-
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Geametrical dimensions used +to develop theoretical stresses underneath a

circular aresa.
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calfoundation design problems Tufts (3), employing eliptic integral tables, developed "infl
ence values" (that is, expressing the differential equations interms of dimensionless ratic
the quantities being dimensions that can be measured from a load plan). In this form th
righthand member of the equation can be solved for various values of the dimensionless
ratios. These influence value tables are set forth in the Appendix.

With the aid of these influence tables in the Appendix the author drew up quickly and
easily the stress contour curves outlined in Figures 2 to 16 for a flexible surface foun-
dation of radius A and a definite uniform surface loading in pounds per square inch or
square foot. These stress contour curves are self explanatory.

For purposes of this paper, the following nomenclature or symbols have been
adopted:

radius of circular loaded area;

unit vertical pressure on loaded area;
o, p = cylindrical coordinates (Fig. 1);
= vertical normal stress;

= radial normal stress;

@@ =tangential normal stress;

PZ = shear stress in the § % plane;

Tr = major principal stress;

Tz = minor principal stress;

S = stress difference = T: - Tx;

s = maximum shearing stress = % S; and
i oro = Poisson's ratio.

:)E)vN L -3 ]

Attention is directed to the fact that the value of Poisson's ratio (j.) does not
affect the stresses acting vertically but does cause stress variations in all stresses
acting at an angle with the vertical.

The vertical stress contours have been found to be of considerable value in the
design of flexible base courses for bituminous surfaces.
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Flgure 2. 2z = P, contours of stress.
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Figure 3. Tangential && stress contours.
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Figure 5. Radial stress pp contours.

N

p—a —+—— a —i

Distance in feet from & 000 | o= /o00%ar | distonce n feet from &
39 “710 3[0 F] W&, © Jlo 1
\ > 4,
Q o1t
/0 § /| \\\“7 ___8;:4;//' \
2o
2.0§ \;::" 700 » / \
% \\ | baor/ / ) \
\} 2 500
8 /400 / /
N
Q S~
Q / /
50 pd
I 200/ /

Figure 6. Stress-difference (S) contours.
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Stress-difference contours.
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Figure 9. Major principal stress.

.~y

[+]

RN

)4

“
ol

6/

4

Lo
L2
(4
212
2l4

Qg

66

o\_ﬂ\

|

]

[7]

A0 25

— '// /

ale
—l
]

a4

/o0 #/a

92

45 ///

o|o

P_d

Minor principal stress contours.

Q)2

—
P ——

\\

a4

Figure 10.

p=100=/5"

qé6

~N
\\\

als

eg8

[~=0.25



67

o %
A\ §
Pam // rm/ﬁ\u
A 8
-x N W/ /////N/ID../
f
- ™
o || IRVENNEE:N S
m“ AT ERNEAL
NN /
RN
A |1
¢ | & L)
ARY/EYEY AV
/ apyd4v,
M \\ L~ g =
D\TM m 7
v/
Y2 =27 +—>
[ d 9 9 38 g 9§98 9 8§

= pz,

—
ZZ

Vertical stress

Figure 11.

o |\ |
3 ™ (S| sshrf& JooHS|=
T <) BT T S
g
%
o |, / A\ N ///
HINNAVRN
e X AT\ Ay
IS AV
Tl 1 NENSING N
Uw./o_mﬁ,r. o
5 9
1 Njo |
i\ ¢ _ _
um \ \ \/ |
Ny
K m \ \\ \\\ py
\ / 7
>_;4u
“ i y. Lol B s $97
"o NUQU.\M\.M\\.\Q SLUAS
|_MJm A Y Y SR 9 o 8

0N

Stress difference (S) and shear curves =

Figure 12,



2 #oll dlo -as -ql2 -aj3 -a¢ -al5 -ale -al7 -a8 -do -/
I henkce Yoldes

(Fromy ABpendix )

T AN T 1T

T T o of4 T T T » [
v Q'" 1,0' i /c,
/ VB Tinor Gintibal Jhress ’
! /7f=/'7m'or IFincr payf Siresls
1 L V==& zz =2/ /. 1| 1 _1
'E___ fnr‘ T (:g
::iig l/ /tD l/LA = C?:
)
& /
‘ ‘T
S D I 0 AN O Y 1 O O O /o V. g
/ '77)3/“_['
(0,
Shreskes|loqn \Voritical ¢ 7] rEII
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