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ABSTRACT
Received: April 18, 2024 This study investigates acoustic emission (AE) and micro-deformation characteristics of
Revised: April 22, 2024 circular openings through biaxial compression experiments. The experimental results showed

a significant increase in the frequency, count, energy, and amplitude of AE signals imme-
diately before damage occurred in the circular opening. The differences in frequency and
count between before and after damage initiation were significantly pronounced, indicating
suitable factors for identifying damage occurrence in circular openings. The results for digital
image correlation (DIC) technigue revealed that micro-deformation was concentrated around
the openings, as evidenced by the spatial distribution of strain. In addition, spalling was
observed at the end of the experiments. The AE and micro-deformation characteristics
presented in this study are expected to serve as fundamental data for evaluating the stability
of underground openings and boreholes for deep subsurface projects.
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Table 1. Mechanical properties of sandstones

Speci'ﬁc AbsorI')tion Wave Velocity ucs Poissc')n’s Porosity Elastic
Gravity Ratio S-wave P-wave Ratio Modulus
[-] [%] [ms] [MPa] [-] [Yo] [GPa]
Berea 220 6.04 1,610 2,770 41 0.49 18 - 21 9.7
sandstone
Idaho 1.99 12.26 1,440 2,890 20 0.09 29 — 30 7.34
sandstone

Aol 5 mm 273 0] P RFoz Hysio] AldHEe ARSIt e AldH 5lg= 7}0*‘}71 H Sto] iz =Y
= Ao, 2 tond 2EAMNC-2)7 10 tond 744 A-T(RMS100)E 085101 F ©=510 AldH 7Ieo = %

o 8 MPa7}H] % 5152 7 4 QLS FAIS1CE, 5t A FH} ek Alolo] THAE Ax]sto] AFHE] Azl uet
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Fig. 1. Test setup for biaxial compression experiments using AE and DIC
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Table 2. Experimental cases for biaxial experiments

Horizontal stress
Rock i
ock type Specimen MPa]

BR0508 3.0

Berea sandstone
BRO0516 6.0
1D0508 3.0

Idaho sandstone
1D0516 6.0
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Fig. 2. Indications of AE parameters from voltage signal (Lee et al., 2020)
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Fig. 3. A-Freq variations for all test specimens under axial loading
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Fig. 4. Count variations for all test specimens under axial loading
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