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Fig. 1 Sampling location and surrounding environment
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Fig. 2 Grain size distribution curve of test soil
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Table 2 Physical and mechanical parameters of basalt fiber
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Table 3 Triaxial compression test scheme
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Table 6 Strength improvement coefficients
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Strength and cracking behavior of weak expansive soil improved by basalt
fiber

SONG Kun'"", LIU Yue' , RUAN Di' , HUANG Wei’, YUAN Jingjing’ , Al Dong’

1. Hubei Key Laboratory of Disaster Prevention and Mitigation, China Three Gorges University, Yichang Hubei 443002, China;
2. The Seventh Geological Brigade of Hubei Geological Bureau, Yichang Hubei 443100, China

* Corresponding author, E-mail: songkun_ctgu@163.com

Abstract: The engineering geological problems caused by expansive soil have become a key factor restricting
urban geological safety. [Objective and Methods] In order to study the effect and mechanism of basalt fiber in
improving expansive soil, weak expansive soil from Three Gorges Airport, Yichang, Hubei, was taken as the
research object. By adding 0.2%, 0.4%, and 0.6% basalt fiber to the soil, triaxial compression test and dry-wet cycle
test were conducted, combined with digital image processing technology, to investigate the strength of the improved
soil and the variation of surface cracks under the dry-wet cycle with fiber content. [Results] The results showed that
the content of basalt fiber had a significant effect on the cohesion of the improved soil but had no significant effect
on the internal friction angle. When the content of basalt fiber was 0.4%, the cohesion of the improved soil increased
by 57.1%. The improvement coefficient for different basalt fiber contents was greater than 1.0, with the best
improvement effect occurring at 0.4%. After the first dry-wet cycle, no cracks were observed in either the improved
soil or the untreated expansive soil. The crack area ratio and fractal dimension of the basalt fiber-improved soil in
subsequent cycles were smaller than those of the original soil. The maximum difference in the crack area ratio
increased from 2.41% to 4.54%, and the maximum difference in the fractal dimension decreased from 0.058 to
0.037. When the content was 0.4%, the fiber had the best effect in inhibiting the cracking of the soil. The fiber
embedded in the soil reduced the stress concentration at the crack tip, which limited the development of the crack.
[Conclusion] The research results can provide valuable references for the engineering application of basalt fiber-
improved weak expansive soil at the regional scale.

Key words: weak expansive soil; basalt fiber improvement; triaxial compression; dry-wet cycle; crack

inhibition mechanism; digital image processing technology; surface crack
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