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Nonlinear calculation of earth pressures considering displacement effect

WANG Zheng-zhen" %, GONG Wei-ming" *, DAI Guo-liang" %, LIU Xiao-guang’, ZHAO Xin-xin’, GUO Hui’

(1. Key Laboratory of Concrete and Prestressed Concrete Structure of Ministry of Education, Southeast University, Nanjing 210096,
China; 2. Department of Civil Engineering, Southeast University, Nanjing 210096, China; 3. Railway Engineering Research Institute,
China Academy of Railway Sciences, Beijing 100081, China)
Abstract: There is much difference between the calculated results of ultimate earth pressure theory and the experimental ones.
To solve this problem, based on the Rankine's earth pressure theory and the two-parameter method, an earth pressure method
considering displacement effect, which can calculate active and passive earth pressures for both cohesive soil and non-cohesive
soil, is proposed and validated by the experimental data. By combining the earth pressure method with the bending differential

equation of underground structures, the internal force and displacement of the underground structures can be obtained through

iteration. The process is analyzed by an example.
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Fig. 1 Active earth pressure-displacement curves of clay
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Fig. 2 Active earth pressure-displacement curves of sand
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Table 1 Overview of comparison point
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Table 2 Calculation results of comparison point
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Table 3 Overview of tests in Reference [5]
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Fig. 3 Passive earth pressure-displacement curves of sand
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Table 4 Displacements required for ultimate earth pressure
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Fig. 4 Earth pressure curves after excavation of 90 cm
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