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Numerical study on stress wave propagation across filled joints
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Abstract The discrete element simulations were conducted to investigate the wave transmission across a set of
parallel filled joints. In addition the equivalent medium model was used to analyze the wave transmission across
multiple filled joints with small space. Firstly the feasibility of UDEC was verified through the comparative
analysis of results of numerical simulation and two theoretical methods. Subsequently the numerical simulation
was extended to investigate the wave transmission across a set of parallel filled joints. Moreover the parametric
analysis for the effects of filled thickness joint space and number on transmission coefficients was carried out. The
results revealed that the transmission coefficient decreases with increasing the filled thickness which is not
affected by joint space and number. However the influence of joint number on transmission coefficient is related
to joint space. Note that the influence of joint space on transmission coefficient can be divided into three different
ranges by two critical values. Transmission coefficient tends to be stable when the joint space is large enough. And
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the stable value in exponential function with joint number. Finally the equivalent medium model was used to
analyze the wave transmission across multiple filled joints with small space. Then the effect of relevant
parameters such as incident wave frequency filled material properties filled thickness and joint number on wave
transmission was carried out. The results show that the equivalent medium model can be used to describe wave
transmission across multiple filled joints with small space.
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