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Laboratory model test on moisture-heat and fissure behavior of
expansive soil under action of rainfall and evaporation

LI Xiong-wei', WANG Ai-jun', WANG Yong?
(1. Changzhou Key Laboratory of Structure Engineering and Material Properties, Changzhou Institute of Technology, Changzhou, Jiangsu 213002, China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Taking the white strong expansive soil of Guangxi as the research object. Laboratory model test for evaporation-
rainfall-evaporation is respectively carried out for expansive soil with vegetation covered or not, to explore the influence of rainfall
and evaporation process on moisture-heat behavior and fissures development. The results show that, the values of radiation and
surface temperature of soil sample with vegetation covered are smaller than the ones of soil sample without vegetation covered about
100 W/m2, 5-6 respectively. After rainfall process and under same evaporation conditions, the surface fissure ratio of soil
samples without vegetation covered increases from 1.28% to 3.82%. Moisture content changes of surface soil increase from 3.42% to
11.17%. Drying rate of surface soil increases from 0.59%/d to 1.44%/d. The average temperature changes of surface soil increase
from 13.1 to 14.9 . Thus it can be seen, rainfall and evaporation process makes the changes of moisture content, temperature,
and moisture migration rate increased. Soils tended to be broken. After rainfall process and under same evaporation conditions,
obvious fissures in soil sample with vegetation covered don’t appear. Moisture content of surface soil changes from 3.16% to 2.36%.
The drying rate of surface soil changes from 0.58%/d to 0.37%/d. The average temperature variation of surface soil changes from
0.58 to 0.37 . Obviously, short-term rainfall and evaporation process has a low influence on the moisture holding capacity of
expansive soil with vegetation covered.
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Table 1 Basic physical properties of expansive soil
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Table 3 Simulation of sun radiation and temperature

changes of surface soil

9:00 17:00
/(Wim?) /(W/m?) / / /
630 213 247 37.8 13.1
632 208 243 39.2 14.9
625 112 24.4 33.0 8.6
628 133 242 333 9.1
3.2
4
28 cm
20 cm
5.18
6.63
0.81 0.86
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Fig.4 Curves of temperature and depth in soil sample
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Fig.6 Cumulated changes of volume moisture
content in soil sample
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Fig.7 Linear fitting of volume moisture content changes
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Fig.9 Binarization results of soil fissure without
vegetation covered
4
Table 4 Comparison of rate of volume moisture
content changes
10
/ (%/d)
1d 0.72% 2.98%

0.59

1.44 3d

058 1.28% 3.82%

0.37
3.4
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Fig.10 Comparison of soil fissure before and after rainfall

11
Fig.11 Soil sample with vegetation covered
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