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IMAGE BASED MODELING FOR SIMULATION OF ELASTIC WAVE PROPAGATION
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A time domain simulation tool for the elastic wave propagation in materials with complex
outer surface or various inclusions is developed using a combined method of elastodynamic
finite integration technique (EFIT) and digital image processing. The EFIT is a grid-based
time domain differential technique and easily treat the different boundary conditions which
are essential to model elastic wave propagation in concrete. In this study, formulations
of the EFIT and treatment of the different boundary conditions are briefly explained and
adequate conditions for grid size and time interval are investigated. Here, the geometries
of concrete are determined by scanned digital images of concrete and the processed RGB
images are fed into the SH wave simulation with the EFIT. The concrete material is
modeled as a three-phase model composed by aggregates, entrained air and cement paste
in our model.

Key Words: Elastodynamic Finite Integration Technique, Image Based Modeling, Elas-

tic Wave Propagation, Inhomogeneous Material
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Fig.3 Excited pulse wave and its Fourier transform.
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Fig. 4 Calculated waveforms in the case of different cell

length Azx.
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Fig. 5 Scanned picture of concrete cross-section and pro-

cessed images for input data of EFIT.
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Fig.6 Time snapshots of SH wave propagation in concrete

with 30% volume fraction.
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Fig.7 Waveforms at transducer position located on the up-

per surface of concrete of V.F.=10% and 30%.
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