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Granite rock is reported to have three orthogonal anistoropic planes i.e., rift, grain induced by microcrack char-
acteristics and mineral arrangement. We investigated the influence of thus fabric anisotropy in granite on elastic
wave properties using free-free resonance test to obtain unconstrained compression wave velocity, shear velocity,
Poisson ratio and damping ratio. As a result, Rod wave velocity is more dependent on anisotropy of granite due to
microcrack distribution than shear wave velocity. In addition, anisotropy of Poisson ratio and damping ratio is also
observed with respect to three anisotropic planes.

Key words : Pocheon granite, anisotropy, microcrack, free-free resonance tests
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Fig. 1. Schematic of sample coring from Pocheon granite
cube block. Three different coring directions are perpen-
dicular to each of known planes (rift, grain, hardway).
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(b) View of OST test

(a) Arrangement of accelerometer and hammer

Fig. 3. Schematics of OSR (Optimized shear-wave resonance) measurements (Park et al., 2006).
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Fig. 4. Views of measuring wave velocities and material damping factors.

100x107° 1
m — -
Resonance Frequency
BATZ Hz
o 80 -
E:
z
£ L |
1 J |
0 1 | |L ! |
6 7 8 9 10 1 12x10°
Frequency.Hz
(a) Rod Wave

Amplitude

Fig. 5. Response spectrum obtained from free-free resonance testing for Pocheon granite.
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Table 1. Results of free-free resonance testing: resonance frequency, wave velocity, Possion ratio.

Resonance Frequency (Hz) Wave Velocity (m/s) Poisson

Sample. ID ROD S ROD S P ratio

R-1 7668.5 5762.4 3082.7 2316.5 3119.6 -0.11

1 plane R-2 7778.3 5858.0 3126.9 23549 3166.9 -0.12
(Rift) R-3 7829.6 5879.7 3147.5 2363.7 3184.5 -0.11
R-4 7763.7 5862.4 3121.0 2356.7 3164.0 -0.12

R-5 7565.9 5727.6 3041.5 2302.5 3086.4 -0.13

G-1 8195.8 5575.5 3294.7 22414 3318.1 0.08

M plane G-2 8525.4 5753.7 3410.2 2301.5 3446.9 0.10
(Grain) G-3 8569.3 5831.9 3444.9 2344.4 3468.8 0.08
G-4 8649.9 5845.0 34773 2349.7 35125 0.10

G-5 8488.8 5749.4 34125 2311.2 34433 0.09

H-1 8920.9 5853.7 3568.4 2341.5 3684.4 0.16

39 plane H-2 8986.8 5918.9 3612.7 2379.4 3716.4 0.15
(Hardway) H-3 8972.2 5897.1 3588.9 2358.8 3699.3 0.16
H-4 8869.6 5853.7 3565.6 2353.2 3660.9 0.15

H-5 8906.3 5866.7 3580.3 2358.4 3682.5 0.15

Table 2. Results of free-free resonance testing: elastic modulus and damping ratio.

Young's Modulus Shear modulus Damping ratio
Sample. ID (E.GPa) (GGPa) ROD S
R-1 24.8 14.0 0.70 0.64
1t ol R-2 25.7 14.6 0.58 0.60
P ane R3 258 145 0.71 0.62
(Rift)
R-4 25.4 14.5 0.85 0.69
R-5 24.4 14.0 0.60 0.81
G-1 28.1 13.0 0.57 0.59
o) G-2 30.2 13.7 0.53 0.59
brane G-3 30.7 142 057 047
(Grain)
G-4 31.0 14.2 0.38 0.38
G-5 30.2 13.8 0.50 0.74
H-1 33.1 14.2 0.43 0.58
3 F-2 337 146 0.48 0.68
pane H-3 335 145 0.45 052
(Hardway)
H-4 33.6 14.6 0.58 0.56
H-5 33.8 14.7 0.55 0.50
4000 T T T s T T T ]
.
]
3000 - * - . °
2 0.0 =
§ 2000 [ B E
2 g 051 B
=
1000 = -
® Rod Wave 1.0 -
Shear Wave
0 | | 1 1 | 1
N Rift Grain Hardway Rift Grain Hardway

(a) Wave velocity

(b) Poisson ratio

Fig. 6. Elastic properties of Pocheon granite rock with regard to anisotropic planes.
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Table 3. Material properties for finite element analysis.

Diameter (m)/length (m) Density (kg/m’)

Young's Modulus (Pa) Poisson Ratio

0.05/0.2 2,620

3.51E+10 0.2

(a) Intact model (b} Microcrack model

Fig. 7. Material models for finite element analysis.
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