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Analysis of impact of crack surface on shear strength of strong expansive soil

ZHAO Xin, YANG Yun-hua, ZHU Ying-jie, ZHANG Liang-ping, MA Bin
(Changjiang Geotechnical Engineering Corporation, Wuhan 430010, China )

Abstract: Expansive soil as a kind of special soil, its shear strength value is different from the common cohesive soil. In practice, it is
proved that in the design of expansive soil slope, not only the soil block strength, but also the crack surface strength must be
considered. It is impacted by the crack surface scale and occurrence, in particular, to the strong expansive soil which grows extremely
crack surface. In order to simulate more realistic shear failure of strong expansive soil under the control of the crack surface, the
in-situ direct shear experiment of strong expansive soil for South-to-North Water Transfer Project in Nanyang section is made;
through matching the data of strong expansive soil, and shear strength influencing factors are analyzed. The results show that all of
the crack surface development degree, the slope angle and the crack surface fluctuation degree have great influences on the strong
expansive soil shear strength.
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Fig.1 Strong expansive soil in test site
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Table 1 Parametric statistics of physical properties of strong expansive soil
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Table 2 Work schedule of in-situ direct shear test
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10 133 95133B-2 YR BY 31
11 133 95133B-3 YLFI R B 50
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Fig.2 Horizontal displacement-shear stress curves with
different shear types and loadings
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Fig.3 Horizontal displacement-shear stress curves of
natural quick shear under the same loading (50 kPa)
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Fig.4 Horizontal displacement-shear stress curves of
natural quick shear under the same loading (75 kPa)
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Fig.5 Horizontal displacement-shear stress curves of
natural quick shear under the same loading (100 kPa)
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Fig.6 Test shear surfaces under different vertical loadings
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Table 3 Parameters of testing shear surface under

different vertical loadings
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