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Fig. 4 Proportion of pore size distribution in soil specimens

after various freeze-thaw cycles
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Table 2 Calculation results of fractal dimension of soil specimen after various freeze-thaw cycles
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Fig. 9 The variation of pore fractal dimension with

freeze-thaw cycles
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Study on the pore features of freezing-thawing loess based on
different fractal models

CHEN Xin'?, ZHANG Ze', LI Dongqing'

(1. State Key Laboratory of Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources, Chinese Academy of

Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to obtain the effect of freezing-thawing cycles on the pore size distribution of loess, remolded
loess was taken as the research object, the pore characteristics of loess specimens after different freeze-thaw cy-
cles were tested by mercury intrusion porosimetory. In addition, quantitative characterization and comparative
study of microscopic pore structure of loess were carried out by using three kinds of fractal models. The results
showed that the pore distribution curve of loess without freezing-thawing action is unimodal, while the pore dis-
tribution curve in loess subjected to freezing-thawing is bimodal or even multimodal. The freezing-thawing cycle
has a considerable influence on the pore size within the range of 0. 1 — 10 pm in loess. The porosity of loess in-
creases during the first ten freezing-thawing cycles, especially after six freezing-thawing cycles, the porosity in-
creases by about 18. 8%. As freezing-thawing cycle continuing, the porosity in loess decreased and stabilized.
The pore size distribution of loess after various freezing-thawing cycles exhibits a good statistical fractal charac-
teristics. Based on the thermodynamic model and capillary pressure curve method to characterize the pore struc-
ture of loess, the loess pores exhibit significant fractal characteristics and can give a unique and reasonable frac-
tal dimension over the entire pore size scale. However, while the Menger sponge model is adopted, the fractal
characteristics of loess pores exhibit multi-scale fractal, and there are different fractal dimensions in different
scales. Combined with fractal theory, it can be concluded that freezing-thawing changes the porosity uniformity
and complexity of loess.

Key words: loess; freeze-thaw cycle; mercury intrusion porosimetry ; porosity; fractal model
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