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Abstract: To study the active earth pressure characteristics of lightweight soil, we conducted
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model tests on a large-scale rigid retaining wall. The displacement of the retaining wall was con-
trolled to analyze the active earth-pressure distribution law of lightweight soil. The results show
that the lateral earth pressures of lightweight soil first decreased and then gradually stabilized
with increasing retaining wall displacement. When the displacement of the retaining wall was
3 mm, the lateral earth pressure of lightweight soil reached a stable state. The active earth pres-
sure of lightweight soil was considerably less than that of remolded loess, indicating that the for-
mer can effectively reduce active earth pressure on the back of walls. The active-earth-pressure
coefficient of lightweight soil ranged between 0 and 0.16, and a slight change range was observed
along the height of the retaining wall. However, the active earth-pressure coefficient of the
remolded loess was 0—0.57, which is evidently larger than that of lightweight soil. According to
the comparative analysis of Rankine’s theoretical and model test values, the Rankine active earth
pressure of lightweight soil is less than the test value. The absolute error between the theoretical
and experimental values was 0—6.32 kPa, which can be ignored in practical engineering. A cer-
tain friction existed between the wall back and fillings in the model tests. Therefore, Rankine’s
theory remains accurate in the calculation of the active earth pressure of lightweight soil. The
active earth pressure characteristics of lightweight soil, which are important for improving the
earth pressure theory of lightweight soil, were revealed by model tests and traditional theoretical
analysis.

Keywords: lightweight soil; active earth pressure; coefficient of active earth pressure; model test
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Table 1 Physical properties of loess in Yangling area,Shaanxi Province
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Table 2 Test scheme for model test
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Fig.4 Change law of lateral earth pressure with filling depth under different displacements
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Fig.5 Change law of lateral earth pressure with displacement at different filling depths
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Fig.6 Change law of lateral earth pressure coefficient with filling depth under different displacements
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Fig.7 Change law of lateral earth pressure coefficient with displacement at different filling depths
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Fig.8 Simplified diagram of active earth pressure

distribution of cohesive soil
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