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Abstract: In order to explore the effect of freeze-thaw action on the strength and acoustic emission characteristic parameters of
banded magnetite quartzite, the mechanical and acoustic emission tests were carried out on the banded magnetite quartzite with
the freeze-thaw interval of [—20, 20] °C and the longest freeze-thaw cycle of 280 times. The results show that the uniaxial
compressive strength of the rock sample decreases from 200.93 MPa during drying to 106.64 MPa after 280 freeze-thaw cycles,
with a decrease of 46.94%. Before and after 70 freeze-thaw cycles, the acoustic emission impact rate, cumulative impact
number, energy rate and cumulative energy are significantly different in the compaction stage, elastic deformation stage and
microcrack evolution stage. The damage of rock samples caused by high (period==70 times) and low (period<<40 times) freeze-
thaw cycles is obviously different. The cracks of rock samples in high freeze-thaw cycles are prone to friction, slip and extension
under load. which leads to the stress redistribution of rock samples and the high degree of energy dissipation. Compared with
the rock samples with low freeze-thaw cycle, the cumulative impact number, ringing count and energy of acoustic emission of
rock samples with high freeze-thaw cycle in the accelerated expansion stage of micro-cracks decrease by 35.61%, 41.44% and

17.25% , respectively. The intensity of fracture of rock samples with high freeze-thaw cycles is significantly weaker than that of
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rock samples with low {reeze-thaw cycles. With the increase of freeze-thaw cycles, the fracture characteristics of rock samples

gradually change from brittle to ductile fracture, and the single b value of rock samples decreases first and then increases. The

deterioration of rock samples under low freeze-thaw cycles is mainly caused by the increase of the number and scale of

microcracks, while the deterioration of rock samples under high freeze-thaw cycles is caused by the penetration and merging of

local fracture networks.

Key words: Banded magnetite quartzite, Freeze-thaw damage. Acoustic emission, Time-frequency characteristic, Compressive strength
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Table 1 Basic physical parameters of rocks
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Fig.1 Distribution and orientation of cracks in

optical samples and dry rock fragments
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Fig.2 Schematic diagram of freeze-thaw cycle process
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Fig.3 Distribution of uniaxial compressive strength of

banded magnetite quartzite after freeze-thawing
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Table 2 Average cumulative parameters of acoustic emission
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Fig.4 The variation characteristics of stress, impact rate and cumulative impact

number of rock samples with time under different freeze-thaw times
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Fig.5 The variation characteristics of stress, energy rate and cumulative

energy of rock samples with time under different freezes-thaw times
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Fig.8 Distribution of b-values and energy rates of rock samples under different freeze-thaw times
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