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Research on the fissure development indoor test of expansive soil
cracks under the action of dry-wet circulation
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Absract: In order to know the regulation of crack evolution, dry wet cycling test taking hefei
expansive soil as the research object is carried out to study the expansive soil crack evolution under
rainfall evaporation. The image recognition program is used to quantitatively analyze the crack rate of
the area and observe the shape and depth of the lateral fissure. The results show that in the case of single
dehumidification, the area crack rate, fracture fractal dimension and other morphological parameters
and fissure depths gradually increase with dehumidification time, and the soil surface morphological
parameters have the limit value. The wet cycle is characterized by repeated cracking and healing of
fissures, which tend to loosen the soil structure, and the crack rate and fissure fractal dimension tend
to be stable. The lateral slope instability is caused by lateral fracture development through lateral profile
observation.
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Fig.1 Schematic diagram of test device
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Tab.1 The basic physical properties of soil samples
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Fig.2 Crack image
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Fig. 3 The fractal dimension of soil mass and the change of
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fracture rate with dehumidification time
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Tab.2 The fracture rate and fractal dimension

of different dehumidification time

TH A ERE BBRE RER oF
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0 221 2559779 2560000 0.00 1.2797
6 68171 2491829 2560000 2.66 14758
10 95543 2464457 2560000 3.73 1.5881
21 135587 2424413 2560000 530 1.6923
25 221634 2338366 2560000 8.66 1.7538
30 225234 2334766 2560000 8.80 1.7735
42 259632 2300368 2560000 10.14 1.7431
48 260 181 2299819 2560000 10.16 1.7883
56 259403 2300597 2560000 10.13 1.7895
64 259832 2300168 2560000 10.15 1.7824
72 260 681 2299319 2560000 10.18 1.7818
96 259857 2300143 2560000 10.15 1.7863
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Fig.4 The change of soil fracture depth dehumidification time
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Fig.5 The depth of soil fracture is changed with the time of

dehumidification
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Fig.6 The change curve of area crack rate under wet cycle
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Fig.7 The curve of fractal dimension change under wet cycle
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Fig.8 The number of dry and wet cycle times corresponds to

the crack stability area and fractal dimension
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