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Finite element analysis of the effect of foundation pit width on its stability
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Abstract: In combination with a subway station excavation in Hangzhou, this paper has established a finite model with
different geometric dimensions to study the effect of the width of the foundation pit on its deformation. Firstly, the finite
element strength reduction method is applied to calculate the safety factor for heave-resistant stability of excavation.
Based on this factor, the critical value to differentiate wide or narrow foundation pit is proposed. Secondly, the effect of
the width of foundation pit on basal heaves, ground settlement, lateral deflections and internal forces of retaining walls is
further investigated. Numerical results show that the wide and narrow foundation pit present different deformation pattern.
As the width to depth ratio increases, the maximum heave deformation continues to increase. When the width of the
foundation pit is small, the width effect has significant influence on the ground settlement, the deformation and internal
forces of the retaining structure. And lastly, when the width to depth ratio is greater than 2, the width effect of the
foundation pit has minimal influence on its stability.
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Figure 1 Comparison between calculated and measured values
of wall horizontal displacement
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Table 1 Physical and mechanical parameters of each soil layer
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settlement near the surface of foundation pit
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