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A Method for Calculating Active and Passive Earth Pressures in Non-limit State
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Abstract: In order to overcome the shortcomings of the calculation method of active and passive earth
pressures in non-limit state, taking rigid retaining wall as the research object, a calculation mode of earth
pressure in non-limit state is constructed by using the mathematical idea of weighted combination. Based on
the relationship equation of earth pressure in non-limit state with static earth pressure, relaxation stress and
extrusion stress, and introducing relaxation stress exertion factor and extrusion stress exertion factor, the
weighted combination calculation models of active and passive earth pressures in non-limit state are derived.
With the help of the relation of lateral earth pressure coefficient with fill friction angle and wall-soil friction
angle in non-limit state, a calculation method for solving the weighted combination calculation model is
obtained. By introducing the formula of the relationship between wall-soil friction angle and displacement
ratio in non-limit state, the corresponding relationship between earth pressure and displacement of retaining

wall in non-limit state is established. The result shows that (1) the calculation results of the proposed method
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is in good agreement with that of classical theory, which verified the rationality of boundary conditions; (2)

when the displacement of retaining wall is in non-limit state, the result of the proposed method is closer to the

experimental data than those of existing literature methods; (3) the proposed method is more suitable for

practical conditions, because the nonlinear relationship of lateral earth pressure coefficient with friction angles

of soil and wall-soil in non-limit state are considered; (4) taking relaxation stress exertion coefficient and

extrusion stress exertion coefficient as the weights in the weighted combination calculation model, can directly

reflect the influence of stress change on the active and passive earth pressures in non-limit state, which

provides a new way to construct the calculation mode of earth pressure; (5) due to the lack of measured data

of wall-soil friction angle, the numerical evolution rule needs to be further explored, resulting in the

calculation accuracy of the proposed method still has some room to be improved.

Key words: road engineering; earth pressure in non-limit state; weighted combination; stress exertion

coefficient; wall-soil friction angle
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Tab.2 Non-limit active lateral earth pressure coefficient

/(%) ?
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
15 — 0.7208  0.6924  0.6758  0.6651  0.6573  0.6517  0.6473  0.6437  0.6410 0.638 6
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Tab.4 Non-limit passive lateral earth pressure coefficient

/(%) ?
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
15 1.2999  1.3286  1.3568  1.3844  1.4110  1.4359  1.4593  1.4810 1.5011  1.5192  1.5360
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50 3.8321  4.2838  4.7820  5.3188 58839  6.4586  7.0350  7.6005 8.1497 86792  9.1747
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