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Skewness distribution patterns of surface settlement considering overload effect
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Abstract: How to consider the influences of surrounding environment and determine the patterns of surface settlement curve is
the primary problem in the calculation of surface settlement. The existing formulas are mostly obtained under the assumption
that the pit is under the premise of no overload or single overload, and their application is limited. Therefore, different effects of
the equivalent overloads are derived, and then the prediction model for skewness distribution curve of surface settlement is
established considering the surface settlement under different overloading types based on the principles of formation damage
method. The relevant formula is derived in order to get reasonable, reliable and satisfactory forecast results of surface
settlement. For a practical project, a comparison is made among results by the proposed method, the simulated results of
numerical analysis software Plaxis-2D and the measured settlement values. The results show that the effect of overloading is
necessary to be considered for the reason that it has induced a greater increase in the surface settlement and also made the
maximum settlement point moves significantly toward the foundation pit. In addition, the obtained results are in good
agreement with the measured settlement values, and the computational accuracy is higher. The proposed method for surface
settlement of deep foundation pits is improved, and it can be helpful for other similar projects.
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Fig. 1 Equivalent surface load
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Fig. 3 Skewness distribution curve model considering overload

effect
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Table 1 Mechanical parameters of soils
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Fig. 4 Section of supporting structure
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Fig. 5 Calculated results of surface settlement with and without

overload effect
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Table 2 Values of soil parameters
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Table 3 Values of parameters of supporting structure
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Fig. 6 Mesh deformation without overload effect
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Fig. 7 Calculated and simulated values of surface settlement

without overload effect
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Fig. 8 Mesh deformation with overload effect
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Fig. 9 Simulated values of surface settlement with and without
overload effect
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Fig. 10 Calculated, simulated and measured values of surface
settlement with overload effect
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