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Three-shear stress unified strength theoretical solution of

Terzaghi ultimate bearing capacity of foundation

GAO Jiangping , HU Haibo, SUN Shijie, WANG Zepu
(Key Laboratory for Special Area Highway Engineering Ministery of Education,
Chang’an University, Xi'an 710064, China)

Abstract: The previous research on ultimate bearing capacity of foundation is generally based on the Mohr-Coulomb
strength criterion. However, this theoretical formula fails to takes into account the influence of intermediate main
stress,and the calculated bearing capacity of foundation is conservative. Considering the effect of three main
stresses, the paper deduces Ultimate Bearing Capacity Solution of Terzaghi Based on Unified Strength Theory of
Three Shear Stresses. The ultimate bearing capacity of foundation is based on Mohr-Coulomb theory, twin-shear
strength theory, twin-shear unified strength theory and three-shear stress unified strength theory are compared and
analyzed by examples. The relationship between parameters #, ¢ and bearing capacity Q,is plotted by using
MATLAB software. The theoretical solutions in this paper include the solutions of foundation bearing capacity

based on the first three theories, which can bring the potential of materials into full play.
Key words: three-shear stress unified strength theory; Mohr-Coulomb Theory;ultimate bearing capacity of founda-

tion; Material potential
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Tab. 1 Ultimate bearing capacity of foundation

with completely rough base

b8 0 0.2 0.4 0.6 0.8 1

q./kPa 1580.3 1692.3 1791.0 1878.9 1957.6 2 028.4
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Tab. 2 Ultimate bearing capacity of foundation

with completely smooth bases

b1iH 0 0.2 0.4 0.6 0.8 1

q./kPa 1326.3 1413.2 1490.2 1558.7 1620.0 1675.1
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Tab. 3 Ultimate bearing capacity of foundation

with completely rough base

b=1 c=0
¢ b q./kPa q./kPa
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Fig. 5 Correlation graphs between b, C and

g, on completely rough base
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Tab. 4 Ultimate bearing capacity of foundation

with completely smooth base

c=0 b=1
b q./kPa c./kPa
0 1 326.3 0 1675.1
0.2 1413.2 0.2 2 015.2
0.4 1 490. 2 0.4 2417.5
0.6 1558.7 0.6 2 892.6
0.8 1 620.0 0.8 3452.7
1 1675.1 1 4112.1
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Fig. 6 Correlation graphs between b, ¢ and

q. on completely smooth base
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