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Abstract: Macroscopic hydro-mechanical properties of clay are directly determined by the microstruc-
ture. However, at present, most of the models are established based on macro-parameters, which are
difficult to meet the needs of scientific research and engineering due to the lack of micro-mechanisms
support. The study of pore structure evolution can deepen the understanding of the complex hydro-me-
chanical properties of unsaturated soil. Based on the detailed description of pore size distribution char-

acteristics and the dual pore model of clay, the research results and latest progress of pore structure
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evolution law of clay under hydro-mechanical action in recent years are comprehensively reviewed and
summarized, and relevant discussions are carried out. The results show that the dual pore model (in-
ter-aggregate pores and intra-aggregate pores) considering particle aggregates can better explain the
complex hydro-mechanical properties of clay. Under the hydro-mechanical action, the evolution laws
of the pore structure are different. Based on test data and theoretical analysis in literature, the evolu-
tion laws of pore structure under hydro-mechanical effect are preliminarily summarized. External load-
ing only significantly affects inter-aggregate pore space, and basically has no effect on intra-aggregate
pore space. Changes in water content will alter the relative position of soil particles, which then affects
the two types of pore structure, but the complexity of soil-water interactions leads to unclear mecha-
nisms and a lack of unified understanding of the impact of moisture content changes on soil pore struc-
tures. In view of the above, the physical-chemical interaction should be fully considered when studying
the effect of soil-water interaction on micro-pores, and the quantitative relationship between the evolu-

tion of micro-pore structure and macro-deformation should be established, which is also the direction

for further research in the future.
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Fig.2 Common measurement instruments of microstructure
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Fig.4 Conceptual diagram of pore structure model for soils
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Fig.6  Concept diagram of pore structure evolution of soil sample under loads
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Fig.7 Pore size distributions of soils at different suctions (water content)
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Fig.9 Conceptual diagram of pore structure of soils under water content changing
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