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Microcosmic pore characteristics evolution of the cement improved
frozen soil after thawing compression

YIN Zhenhua'?, ZHANG Jianming', ZHANG Hu', WANG Honglei'”
(1. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environment and Resources,
CAS, Lanzhou, Gansu 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The research on microcosmic characteristics evolution of the cement improved frozen soil under
thawing compression is of great significance to understand the process of the improvement. In this study, Thawing
compression test is conducted with the cement treated frozen soil. The specimens of SEM are prepared with the
method of freezing- drying and the microscopic characteristic images are obtained. The real three-dimensional
pore ratio is obtained by the specific gravity test. The gray value is selected for image segmentation as the
reference of the real pore ratio and the microscopic pore characteristic is extracted. Based on the results of the
compression test, the pore characteristics, such as the diameter, quantity, area, directional angle and abundance, are
quantitatively analyzed. The results show that the strength of macropore structures is enhanced when the frozen
soil is improved by cement, causing an increasing pore ratio and pore area, and a decreasing compression. With
the development of the compression, the orientation angle distribution of the pores transfers from the originally
uniform style to the serrated style. The pores tend to be elongated with the compaction of the pores with the

abundance value greater than 0.5 while the whole pore abundances tend gradually to be normal distribution. The
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research on microstructure evolution provides a scientific basis for interpreting the mechanism of the enhancement

on the macroscopic mechanical properties of the cement improved frozen soil.

Keywords: cement improved frozen soil; thaw compression; microscopic pore characteristics; orientation

angle; abundance value
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Table 1 Different soil-cement specific gravity results
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Fig. 3 Sketches of computation of soil porosity based on the gray scale
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Fig. 4 Image processing
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Fig.5 Thawing compression valve and pore ratio of the cement
improved frozen soil at different cements, dosages and curing ages
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Fig. 6 Pore quantity and pore area distribution of the SAC
cement improved frozen soil
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cement improved frozen soil
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Fig. 9 Pore abundance value C of the improved frozen soil
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Fig. 10 Pore proportion greater than 0.5 at
different dosages and curing ages
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