
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 i t , and parallel to 
the horizontal plane surface boundary. 

• 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. To use these differential equations conveniently in practi-

COCO = omeyci-onne<^a 
FP^^ rho-rho 
ZZ ' zee-zee 

|.gure 1. Geometrical dimensions used to develop theoretical stresses underneath a 
circular area. 
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calfoundation design problems Tufts (3), employing eliptic integral tables, developed "infli 
ence values" (that is, expressing the differential equations in terms 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 foim-
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: 

a = radius of circular loaded area; 
p = unit vertical pressure on loaded area; 

« , p = cylindrical coordinates (Fig. 1); 
zz = vertical normal stress; 
"f? = radial normal stress; 
iS(3 = tangential normal stress; 

= shear stress in the (Tz plane; 
T i = major principal stress; 
Tx = minor principal stress; 
S = stress difference = Ti - T i ; 
s = maximum shearing stress = % S; and 
| i oro- = Poisson's ratio. 

Attention is directed to the fact that the value of Poisson's ratio (h-) 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. 

Figure 2 . zz = p contours of stress, z 
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Figure 3 . Tangential Sou stress contours. 
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Figure h. Tangential am stress contours. 
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Figure 5. Radial stress pp contours. 
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Figure 6. Stress-difference (S) contours. 
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Figure 7. Stress-difference (S) contours. 
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Figure 8. Stress-difference contours. 
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Figure 9. Major principal stress. 
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Figure 10. Minor principal stress contours. 
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Figure 11. Vertical stress zz = p 

Figure 12. Stress difference (S) and shear curves = - = s. 
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Figure 13. Stresses on v e r t i c a l centerline. 



69 

0 . 2 Q 
O 

0.2:$-

3 O -f Q 5 o. 6 O. 7 o. 8 0.9 

0.50 my. 

0.7S Lf 
x/mum 
0/f/ere/ 

Yc 
IK' \/ 

h ? y 

m • M 

loo 

/ y 

/.so 

2.00 / J 'tress- Differ< ence. 

f a 

(Gc 

/on<^; ^he ye/ •fica/ 

r Un 'iA 

//ne 

ae:/ o'f 

^.SO 

/nf 7/ ta 

re ll)-. Stress-difference along the v e r t i c a l centerllne (p = o) for a circular uni­
form load of Intensity equal to p. 



70 

1\ 

rSfre}fS 

Figure 15. Stress-clifference along v e r t i c a l centerline beneath the circular foundatiol 
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