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Abstract: Currently, the researches on influence factors of freeze-thaw damage of rock mainly focus on external cause, while

ignoring the internal causes, such as material composition, microstructure, etc, Taking Wudang Group schist in Tongsheng

tunnel, Shiyan-Fanging expressway, northwest of Hubei Province as an example, the influences of material composition and

structural characteristics (mineralogy and arrangement of mineral particles) on freeze-thaw damage degradation characteristics

of schist are compared and analyzed, through indoor tests such as freeze-thaw cycles, uniaxial compression, mineral

composition analysis, sliced polarizing microscope tests. The results show that the influences of material composition and

structural characteristics are mainly the following two aspects: (1) Particle size and distribution of mineral filled in foliation; (2)

Situation of mica orientation. For the former aspect when the particle size of mineral is greater or its distribution is scattered,

the particle mineral has strong blocking and binding effect on the deformation of foliation. On the contrary, the blocking and

binding effect is weak. For the latter aspect, when the degree of orientation of mica arranged is high, the effect of damage

caused by freeze-thaw cycles is more obvious. On the contrary, the effect is not obvious. The results have certain reference

significance to the researches on influence factors of rock damage caused by freeze-thaw cycles from internal angle.
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Fig. 1 Schematic diagram of foliation plane inclination of schist

samples
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Fig. 2 Schematic diagram of section
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Table 1 Mineral composition and content of schist

(%)
Framdns  =fF WA A WK A
1 4224 4170 776 540 2.90
2 43.92 4118 243 977 2.70
3 2653 5347 221 1133 6.46
4 41.88 4717 174 6.87 2.33
5 66.70  13.11 283 1432 3.04
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Fig. 3 Microstructural characteristics of schist at different damage

stages
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