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Table 1 Physical and mechanical parameters of reshaped red clay in existing foundation
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Table 2 SEM images of red clay under different magnifications in existing foundation
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Table 3 Microstructure parameters of soil particles (2,000 times)
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Table 4 Calculated fractal dimension of soil particle distribution
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Fig. 1  Fractal dimension of soil particle distribution varying with threshold values
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Fig. 2 SEM images of red clay soil(2,000 times)
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Fig.3 3D Scene image of soil particle
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Fig. 4 Local enlarged diagram of 3D Scene image of soil particle
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Table 5 Calculation results of particle volume and surface area

under different distances
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Table 6 Calculation results of volume and surface area of clip-

ping sample in third evaporation workshop
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Fig. 6 Double logarithmic relationship between soil particle vol-

ume and surface area in first evaporation workshop
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ume and surface area in forth evaporation workshop
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Table 7 Calculation results of 3D fractal dimension of soil particles
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Fig. 9 Relationship between fractal of particle distribution and
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Microstructure and fractal characteristics of red clay particles in existing
foundation based on SEM images

CHEN Taixu', CHEN Jun?, SHA Yunbin®’, BAI Wensheng*, WU Zhonghu’, WANG Tingting'

(1. College of Resources and Environmental Engineering , Guizhou University , Guiyang , Guizhou 550025, China ; 2. Guizhou Institute of
Technology, Guiyang, Guizhou 550003, China ;3. Guizhou Province Quality and Safety Traffic Engineering Monitoring and Inspection
Center Co. , Ltd. , Guiyang, Guizhou 550081, China ;4. Guizhou Architectural Design and Research Institute Co. , Ltd. , Guiyang ,
Guizhou 550003, China ;5. College of Civil Engineering , Guizhou University, Guiyang , Guizhou 550025, China)

Abstract The IPP (Image—Pro Plus) software was used to extract and process the information of SEM images
of three kinds of existing red clay in a factory, Guizhou Province, which helps to make qualitative description and
quantitative analysis to the microstructure of the soil from the study site. In addition, the fractal theory is applied to
analyze the SEM images, and the method of calculating the three-dimensional fractal dimension of particles in the
IPP software is proposed. The results show that, (1) The parameters of shear strength increase with the growing
number of microparticles and the ratio of particle morphology, and decrease with the average area of particles. (2)
The distribution and morphology of particles have obvious fractal characteristics, with fractal dimensions between
2 and 3. The parameters of shear strength increase with the increase of particle distribution and fractal dimension of
particle morphology. (3) It is feasible to use the IPP software to calculate the three-dimensional fractal dimension
of soil particles. Compared with the method of building three-dimensional models, this method is simple and easy

to use, and its analysis results are reliable.

Key words red clay, microstructure, SEM images, fractal theory
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