2 REFUNPAL b e e ek S
A17A A2z, 20073 4%, pp. 83~89

TUNNEL & UNDERGROUND SPACE, Vol. 17, No. 2, 2007, pp. 83-89
Journal of Korean Society for Rock Mechanics

— > 3 Yy | = = alE =
2N AES| SHUKHSZIF) Alol| 2t &
zye’, 4=y’ zaw?, MM, say”

Investigation on Impact-echo Testing Method for Rock Specimens
Jung-woo Cho, Bo-sung Lim, Ho-bum Cho, Seokwon Jeon and Hee-sang Ha

Abstract Impact-echo test is a non-destructive testing method to determine dynamic properties of a material. This
presentation introduces the experimental set-up and procedure of the test for rock specimens. In addition, the test
results of domestic rocks collected in 5 different areas, a cement mortar and aluminium alloy are presented. The
test results include resonance frequencies of P- and S-wave as well as damping ratios of the described 7 different
materials. The differences between dynamic and static values of elastic moduli are about 10%, while the dynamic
Poisson's ratios are greater than the static Poisson's ratios by at least 0.07. The damping ratio is dependent on
the joint density and degree of weathering of a rock specimen.

Key words Impact-echo method, Rock specimens, Dynamic physical properties, Resonance frequency, Damping ratio
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Fig. 1. Accelerometer cable (above) and transducer (below)

Table 1. The specifications of the accelerometer 4384

Contents Values

Charge Sensitivity 9.75 pCl/g
Voltage Sensitivity 7.89 mV/g
Natural Frequency 62 kHz
Resonance Frequency 15 kHz

Minimum Resistance 20.0 MQ
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Fig. 2. A front view of the waveform analyzer, digital
phosphor oscilloscope TDS 5034

Table 2. The specifications of the digital phosphor
oscilloscope TDS 5034

Contents Values
Bandwidth 350 MHz
Sample Rate 5 GS/s
No. of Channel 4

No. of Max. Record Length 8x10°

Time Resolution 1 ns

Max. Duration 8 ms
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Fig. 4. Normal modes for free-free rod (Richard et al., 1970)
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Table 3. The physical properties of the sample specimens

Type Specific Porosity | Wave Velocity (m/sec) | Compressive |Young's Modulus Poisson's
Gravity (%) P wave S wave Strength (MPa) Es (GPa) Ratio (v)
t
Cemen 2.13 14.3 3660 1830 38 22.0 020
mortar
Hoodong
) 2.94 0.67 4720 2400 91 47.3 0.26
granite
Pocheon 2.63 1.24 2860 1710 144 452 0.22
granite
Pusan 2.48 0.51 3170 1850 36 14.6 0.18
granite
Whangdeung 2.66 0.6 3280 2000 139 23.0 0.18
granite
Ham-an 2.70 0.73 3320 1700 73 24.5 027
shale
Aluminum
alloys 6061-T6 2.70 - 7790 3710 - 70.0 0.33
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Table 4. The dynamic properties of the sample specimens

Static Dynamic
Type UCsS Young's Poisson's Young's Shear Poisson's Damping ratio
(MPa) Modulus Ratio Modulus Modulus Ratio
E, (GPa) ) Es (GPa) | G, (GPa) v) P wave | S wave
Cement 38 22.0 0.20 263 9.9 0.33 2735 | 4.209
mortar
Hoodong 91 473 0.26 454 17.1 0.33 0672 | 2072
granite
Pocheon 144 45.2 0.22 40.0 16.4 0.22 1198 | 2.800
granite
Pusan 36 14.6 0.18 14.9 6.0 0.24 5810 | 5.798
granite
Whangdeung 139 23.0 0.18 302 12.5 0.20 0771 | 3711
granite
Ham-an 73 245 0.27 253 9.6 0.32 2670 | 7.100
shale
Aluminum
- ) . 102.6 9 . ) )
o6l e 70.0 0.33 37 0.35 0.569 | 1.123
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