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Fig. 1 Additional principal stress in the subgrade
under a strip footing
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Fig. 2 Underside of a rectangular footing
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Fig. 4 Denotes the stress components using points on Mohr-circle
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The formula of subgrade’s approaching plasticity load for rectangular footings

XU Nian-chun*"?, ZHENG Rui', WU Tong-qing'?, YANG Quan-hu'
(1. School of Civil Engineering and Architecture, Chongqing University of Science and Technology,
Chongqing 401331,China;
2. Chongqing Key Laboratory of Energy Engineering Mechanics & Disaster Prevention and Mitigation,
Chongqing 401331, China)

Abstract: At present,the formula of subgrade’s approaching plasticity load given in the textbook of soil
mechanics is only applicable to strip footings. In practical engineering, rectangular footings under
columns are more widely used than strip footings. The research on the formula of subgrade’s
approaching plasticity load for rectangular foundation has not only theoretical significance for the
development of soil mechanics,but also practical value for the design of rectangular footings. At first, the
stress at the edge of the footing caused by the upward tensile stress in the left and right side regions of
the rectangular footing is obtained by double integral; Then, the local rectangular coordinate system is
established along the principal stress direction in the subgrade under the strip footing, and the stress
expression at the edge of the rectangular footing is obtained by stress superposition. Then, an error
analysis is carried out on the approximate calculation formula for square root with different values of
coefficient n; Finally, the stress expression is substituted into the Coulomb strength criterion, and the
formula of subgrade’s approaching plasticity load for rectangular footings is derived with the help of the
square root approximation formula and the polar expansion of trigonometric function. The calculation
examples of different types of subgrade soil show that the smaller the Poisson’s ratio is,the smaller the
ratio of approaching plasticity load of rectangular footing to strip footing is. It is not safe to use the

latter’s formula to calculate the former’s approaching plasticity load.

Key words: approaching plasticity load;rectangular footing;strip footing;approximate calculation formula

for square root;principal stress
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