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Experimental study on characteristics of active slip surface
of limited width soil behind rigid wall
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Abstract: The characteristics of the slip surface of the soil are highly important for the calculation of earth pressure. In order to study
the characteristics of the limited width soil active slip surface behind the rigid wall, laboratory model tests were carried out using
non-cohesive sand, the images of soil during the test were collected and analyzed by digital image correlation method, the shear strain
and displacement of soil are obtained, and the translation (T-mode) and rotation around the bottom of the wall are analyzed. The
research results show that the critical aspect ratio of active soil with limited width is similar in T mode and RB mode, while in RT
mode, the critical aspect ratio is relatively small; the active sliding surface of the soil with limited width in T mode presents the
characteristic of "multi-refraction lines". According to the similarity of the sliding angle, it can be divided into the slip surface
developed from the mobile retaining wall and the fixed retaining wall, the starting point of the active slip surface of limited-width soil
in RB mode is the upper part of the wall heel, and the starting point of the RT mode is the wall heel, both of which extend to the
middle of the fixed retaining wall. Obvious soil arch characteristics can be observed in the horizontal and vertical displacement of soil
with limited width in T mode and RT mode, and the edge of soil arch is the sliding surface.
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Fig.1 Schematic diagram of active earth pressure mode
of limited width soil
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Fig.3 Diagram of different displacement modes of retaining wall
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Fig.4 Soil deformation characteristics in T-mode
(B/H=1.7)
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Fig.5 Soil shear strain cloud map in T-mode
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Fig.6 Soil deformation characteristics in T-mode
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Fig.7 Soil shear strain cloud map and deformation
characteristics in T-mode (B/H=0.3, Ax=4 mm)
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Fig.10 Soil shear strain cloud map and deformation
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Fig.21 Comparison of the experimental results
with those of Yang et al.
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