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Dynamic stress — dynamic strain curves of the

undisturbed loess in different areas
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Fig.2 The damping ratio D calculated by the

hysteresis curve method
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Fig. 4 Extraction process of soil mesostructure parameters
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probability entropy (d) and initial dynamic elastic modulus and damping ratio, and their fitting curves
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Abstract

The structural characteristics of loess are important influence factors of dynamic elastic modulus and damping
ratio. In this paper, the typical undisturbed loess samples in different regions are selected for dynamic triaxial
tests and SEM tests. We statistically analyzed SEM images to obtain microstructure parameters by using PCAS
pore image recognition and analysis system, and studyed the relationship between pore mesostructure parameters
and initial dynamic elastic modulus and damping ratio of loess. The results show that the initial dynamic elastic
modulus decreases with the increase of the average pore diameter, fractal dimension, probability entropy, and
apparent porosity of loess. Among these four parameters, the average pore diameter and fractal dimension have a
significant effect on the initial dynamic elastic modulus of the loess, which shows that the size and arrangement
of pores are the main influence parameters. However, the damping ratio increases nonlinearly with the increase of
apparent porosity, fractal dimension, the average pore diameter, and probability entropy of the loess, which
has an obvious correlation with apparent porosity and fractal dimension. It shows that the number of pores and the
arrangement of pores have an obvious influence on the damping ratio of the loess.

Keywords: scanning electron microscope; dynamic triaxial test; dynamic characteristics; structural char-

acteristics



