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A study on damage propagation characteristics of granite in different
damage levels
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The purpose of this study is to characterize damage propagation in granite which exists in South
Korea. Coarse, medium and fine-grained granite specimens were sampled respectively. In order to
perform this study, elastic wave velocity test and permeability test were carried out to estimate the
physical specificities of specimens before and after damage. Cellulose acetate film duplication
method was used to select only cracks from cross section and to make these visible. Using
dark—field illumination, approach photographing technique was used to get more distinct

photographs of cracks from acetate peel. Computer programs named Photoshop were used to
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describe cracks. After damage, coarse and medium-grained granite had lower elastic wave velocity,

higher permeability, more cracks and more distinct shear fractures than fine-grained granite.

Key Words: Damage propagation, Elastic wave velocity test, Permeability test, Cellulose acetate film

duplication method, Density of crack
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Fig.1. ELE-Hook Cell ADR 2000 Compressive
machine Unit System.(a) ADR Digital Readout
Unit (b) Load Frame Assembly (c) Hydraulic

Power Supply.

Table 1. Damage percentages of specimens.

Stress | Damage percentage
Granite (kgf/cm?2) (%)

1381.8 75.00
Coarse— 1567.4 85.08
grained 1754.8 95.25
17717 96.17
1250.2 75.33
Medium- 1408.2 84.85
grained 1578.3 95.09
1954.7 98.00
1969.0 75.00
Fine- 2231.7 85.00
grained 2499.2 95.19
L 2519.9 95.98
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Table 2. Elastic wave velocity in each damage
percentage.

Damage P-wave S-wave

percentage| velocity velocity

Granite (%) (kim/sec) | (km/sec)
75.00 3.33 3.01
Coarse— 85.08 3.26 292
grained 9.25 3.26 291
96.17 3.24 2.84
75.33 3.33 3.08
Medium- 34.85 3.38 3.06
grained 95.09 3.36 3.06
93.00 3.30 2.86
75.00 3.96 3.83
Fine- 85.00 3.93 3.77
grained 95.19 3.81 367
95.93 3.82 3.64
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Fig. 3. Elastic wave velocities according to each damage percentage. Coarse-grained granite has
the highest decreasing rate of elastic wave velocity. (a) P-wave, (b) S-wave.
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cracks acqguired from acetate film copy method
and dark field illumination method; (a) Coarse-
grained granite, (b) Medium-grained granite, (c)
Fine—grained granite.
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10. Crack densities of each cross sections (Coarse-grained granite, 96.17% damage).
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