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Fig. 3 SEM images of X2 under different pressures
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Tab.1 Morphological characteristics of pore for each sample before and after consolidation
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Fig. 9 Directional angular distribution of X2 sample before and after consolidation
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Experimental study of microscopic pore structure of
clay soil under consolidation consolidation

JIA Chao', HE Yue', DI Sheng-tong', LI Kang', YANG Ya-bin®
(1. School of Civil Engineering, Shandong University, Jinan 250061, Shandong, China; 2. Shandong Provincial Geological and Mineral
Exploration and Development Bureau, The Second Hydrogeological Engineering Geological Brigade, Dezhou 253015, Shandong, China)

Abstract: The microstructure state of soil is an important factor to control the stability of soil. The
complex macroscopic characteristics of engineering soil are fundamentally determined by its complexity
and uncertainty of microstructure. In this paper, taking the clay soil from the settlement area of
Dezhou City as research object, based on the analysis and processing of scanning electron microscope
images, the mechanism of pore structure evolution of clay soil taken from different depths was studied
from the microscopic point of view. The constraint relation between the initial structure state and
compressibility of soil was also discussed. Experimental results show that the consolidation load has
changed the microstructure type of soil; with the increase of consolidation load, the structural units
are converted from loose state to reunion state; the compactness of soil increases and the pore area
decreases. Quantitative analysis shows that the consolidation pressure will change the micro-structural
elements of soil. With the increase of consolidation load, the average pore size decreases and the
proportion of micro-pores increases. The pore shape will eventually adjust to be smooth, and the
degree of collectivization will increase, soil orientation enhanced. The above experiment provides an
important basis for the further understanding of the nonlinear problem of soil microstructure and the
interaction mechanism between microstructure and macroscopic engineering characteristics.

Keywords: clay soil; microscopic pore structure; quantitative analysis; evolution characteristics; com-

pressibility



