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PFC’” Modeling of Stress Wave Propagation Using The Hopkinson’s
Effect
Byung-Hee Choi and Chang-Ha Ryu

Abstract : An explosion modeling technique was developed by using the spherical discrete element code,
PFC®, which can be used to model the dynamic stress wave propagation phenomenon. The modeling
technique is simply based on an idea that the explosion pressure should be applied to a PFC™ particle
assembly not in the form of an external force (body force), but in the form of a contact force (surface
force). The stress wave propagation modeling was conducted by simulating the experimental approach based
on the Hopkinson’s effect combined with the spalling phenomenon that had previously been developed to
determine the dynamic tensile strength of Inada granite. As a result, the stress wave velocity obtained by
the proposed modeling technique was 4167 m/s, which is merely 3% lower than the actual wave velocity of
4300 m/s for an Inada granite.

Key words : explosion modeling, PFC, stress wave, Hopkinson’s effect
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Fig. 4. Particle-bonded model for testing Hopkinson’s effect.
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Fig. 5. Numerical test models for Inada granite.
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Fig. 6. Stress-strain diagrams in calibration processes.

Table 2. Physical properties of Inada granite and numerical test results

Physical properties

Macro-responses

Density = 2500 kg/m ° 0, = 584 MPa
Young's modulus = 40 GPa E =374 GPa
Poisson’s ratio = 0.25 y = 0.19
Compressive strength = 60 MPa 0;= 152 MPa

Tensile strength = 4.0 MPa

04 = 427 MPa

P-wave velocity =4300 m/s
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