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Crack Propagation and Coalescence in Yeosan Marble under
Uniaxial Compression

Namsu Park and Seokwon Jeon

Abstract. Rock masses are usually discontinuous in nature due to various geological processes and contain rock
joints and bridges. Crack propagation and coalescence processes in rock bridge mainly cause rock failures in
slopes, foundations, and tunnels. In this study, we focused on the crack initiation, propagation and coalescence
process of rock materials containing two pre-existing open cracks arranged in different geometries. Specimens of
120X 60X 25 mm in size, which were made of Yeosan Marble, were prepared. In the specimens, two artificial
cracks were cut with pre-existing crack angle o, bridge angle f3, pre-existing crack length 2¢ and bridge length
2b. Wing crack initiation stress, wing crack propagation angle, and crack coalescence stress were measured and
crack initiation, propagation and coalescence processes were observed during uniaxial compression. Crack
coalescence types were classified and analytical study using Ashby and Hallam model (1986) was performed to
be compared with the experimental results.
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Fig. 1. Mode! containing two neighboring pre-existing cracks
of length 2¢c.
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Table 1. Physical and mechanical properties of rock specimer.

Properties Specimen Yeosan Marble
Bulk specific gravity 27
Apparent porosity (%) 026
P-wave velocity (m/sec) 3,210
S-wave velocity (m/sec) 1,710
Uniaxial compressive strength (MPa) 57
Young's modulus (GPa) 393
Poisson's ratio 0.29
Brazilian tensile strength (MPa) 5.0
Fracture toughness, K. (MPavm) 1.2847
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Fig. 2. Schematic diagram of test setup.
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Fig. 3. Pre-existing crack angle vs. wing crack initiation stress.
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crack initiation stress (when f=45).
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Table 2. Classification for three types of crack coalescence.

Schematic path of

Type coalescence Description Bridge angle Mode of coalescence
\
1 / Crack coalescence occurred by shear crack B <90’ Shear
Wing crack initiated from the inner tips of pre-
-1 existing crack and coalescence occurred by its B =9 Tension
propagation
Wing crack initiated from the inner tips of pre-
II-2 \ existing crack and coalescence occurred by wing B>90° Tension
crack in the middle of pre-existing crack
>\ Wing crack initiated from the inner tips of pre-
-3 \ existing crack and coalescence occurred by wing B>90° Tension
crack in the outer tips of pre-existing crack
Crack coalescence occurred by tension crack
-4 Ty which initiated in the middle of rock bridge B>90° Tension
during the wing crack propagated
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Fig. 6. Classification of Diastone specimens by crack coa-
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