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Analysis of microstructure dynamic environmental energy-field
of clays-soil slope under rainfall

WANG Wei, WANG Zhong-hua, XU Zhi-juan, CHEN Wei

(Department o f Environment and Civil Engineering »Southern Yangtz University sWuxi , Jiangsu 214122, China)

Abstract: [Objective)] Displacement field, strain field,the microstructure dynamic environmental ener-
gy-field,and their influence on the stability of clays soil slope were studied under rainfall. [Method)] Model
tests were made in laboratory. During the whole testing process,displacements of 45 observation points of
soil slope were obtained by reading microscope under rainfall. It should be noted that 4 observation points
were selected specially, which were located at the inclined slope,under the bottom of slope,and at the toe of
slope,to study the variation of the lateral and vertical displacement with time. Inverse analysis method was
used to obtain the strain field of soil slope. The intrinsic relationship among the microstructure dynamic en-
vironmental energy-field, external environmental condition and environmental medium were analyzed based
on macrostructure, middle-structure and microstructure. [ Result] Beneath the top and toe of clays soil
slope under rainfall, damage becomes serious. The bigger vertical displacement occurred is in the toe of
slope, test results show that the routine method, regardless of damage, underestimates the immediate de-
formation and overestimates the consolidation deformation. It can be seen from creep curve of beneath the
inclined slope,toe of slope and bottom of slope that at the beginning of rainfall, the lateral and vertical dis-
placement increases rapidly. With the increase in time, microstructure of soil slope is damaged, then the lat-
eral and vertical displacement increases slowly, finally tends to remain steady. [Conclusion] Conclusions are

made that the slope sliding of clays soil happens immediately under rainfall in most cases. Creep of soil
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slope can be considered as the process,during which damage occurs and energy dissipates under rainfall.

Cracks emerges on the top and inclined slope of soil, the most dangerous positions are the inclined slope and

the toe of slope,which are subject to collapse.

Key words: clays soil slope; microstructure dynamic environmental energy-field; stability of clays soil

slope;model test;rainfall;creep
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Fig. 4 Curve of the lateral (A) and vertical displacement (B) the variation with depth of clayed soil slope under rainfall
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