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Study on Energy Dissipation and Acoustic Emission Characteristics
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Abstract: The objective of this study is to investigate the mechanical behavior, energy dissipation characteris-
tics, and acoustic emission (AE) signal features of rocks with cross-fractures during loading. Rock specimens
with varying angles of cross-fractures were fabricated, and uniaxial compression tests coupled with AE monitor-
ing were conducted to obtain mechanical parameters and AE characteristics, including ring counts and cumula-
tive counts. The results indicate that cross-fractures significantly affect the stress-strain relationship and mechani-
cal properties of rocks, particularly at fracture angles of 30° and 60°, where pronounced stress drops and local-
ized damage phenomena occur. The analysis of energy dissipation reveals that during the compaction phase, rock
absorbs and dissipates energy. In the elastic phase, energy is transformed into elastic strain energy. However, in
the plastic phase, as micro-damage increases, the dissipated energy rises while the growth rate of elastic strain en-
ergy decelerates. The AE ring count is closely related to the dynamic trend of dissipated energy. The propagation
of fractures and the concentration of local stress promote frequent AE events, simultaneously intensifying the in-

%5 B #A:2024-05-06
BEEW B : FZK A RFRILETH (51664014) VT VTA HE T TRFAE ARSI H (GJJ2407501,G1I2407506)



%5 53]

X WE, A5 AR ORI RE AR A R SRR 39

ternal energy dissipation of the rock and leading to a reduction in elastic strain energy. These findings provide a

theoretical basis for the early warning of engineering disasters in fractured rocks within the field of civil engi-

neering.
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Fig. 1 Cross-fractured rock specimens
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Fig. 9 Energy evolution and stress -strain curves of intact and fractured rocks
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Fig. 10 Acoustic emission characteristic parameters and stress-strain curves of intact and fractured rocks
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