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Experimental Study on Dynamic Characteristics of Coal Gangue
Roadbed Filler Reinforced with Waste Masks

XIAO Tianxiang, GAO Wenhua, ZHANG Zongtang, SHEN Ziyu, HE Yu, ZHOU Zelin
(Hunan Provincial Key Laboratory of Geotechnical Engineering for Stability Control and Health Monitoring, Hunan

University of Science and Technology, Xiangtan 411201, China)

Abstract: To achieve the recycling of mask waste, they were used in the reinforcement of coal gangue
roadbeds. By conducting a large-scale dynamic triaxial test under cyclic loading with different reinforce-
ment methods and mask contents, the feasibility and influencing factors of mask reinforcement in coal
gangue roadbeds were investigated, and the reinforcing effect of masks in roadbeds was studied. The
results showed that: (1) Coarse-grained soil fillers for roadbeds reinforced with masks in coal gangue
demonstrated effective reinforcement; (2) Different reinforcement methods, fiber size, mask cutting di-
rection, and mask content in roadbeds could affect the effectiveness of reinforcement; (3) Among all
the tested schemes, the one using a layer of mask fabric laid every 20cm in the soil sample achieved

the highest reinforcement effect coefficient of 1.663. In the comparison tests of different mask con-
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tents, a mask content of 30 in the soil sample achieved the highest reinforcement effect coefficient of

2.3. However, the data suggested that there was still potential for further improvement. The research

results can serve as a reference for the improvement of coal gangue subgrade fillers.

Keywords: roadbed reinforcement; disposal of waste masks; large dynamic triaxial test; the cumulative

deformation
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Table 3 Reinforcement effect coefficient of soil reinforced

with mask fibers
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Fig.7 Curves of cumulative axial strain vs. the number of cy-

clic load for soil reinforced with different mask fibers
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Table 4 Reinforcement effect coefficient of soil reinforced

with mask fabric
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Table 5 Reinforcement effect coefficient of soil reinforced

with different mask contents
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