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Analytical Solutions of Ultimate Bearing Capacity for Strip Foundations
on Slopes Based on Slip Line Theories
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Abstract: In the field of engineering construction, foundations are always placed on slopes. However, in the
present research work, there is no accurate method to calculate the ultimate bearing capacity of these foundations. In
order to accurately calculate the ultimate bearing capacity of foundations on slopes, provide theoretical basis for
foundation designing, and effectively reduce the construction cost of these foundations, slip failure model for
foundations on slopes is developed based on slip line theories and the analytical formula to calculate the ultimate
bearing capacity of these foundations without considering the weight of soil is deduced according to the plastic
boundary conditions of soil before and after the slope. Meanwhile, the way how to get the slip line field and stress field
in the whole foundation soil by finite difference method is introduced. To verify the feasibility and reliability of the
methods described herein, a calculation example is given in this paper. Calculation results from the example indicate
that, slip line solution is smaller than the limit equilibrium solution and the finite element solution, the main error is
from the soil weight impact, but overall error less than 10%. Therefore, the analytical method herein can be used to
quickly estimate the ultimate bearing capacity of foundations on slopes.
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