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A study of time-and spatial-attenuation of stress wave amplitude in rock mass
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Abstract: The relation between wave frequency and vibration frequency in Kelvin-Voigt viscoelastic medium was studied by
applying the plural theory. The time- and spatial- attenuation of wave amplitude was studied in rock and rock mass with a series of
parallel interfaces. The study indicated that the attenuation of stress wave amplitude was mainly decided by vibration frequency of
stress wave. Stress wave energy was influenced by interface in rock mass with a series of parallel interfaces. And the time- and
spatial- attenuation of stress wave amplitude is decided by distance and reflection coefficient of interface. The decrease of distance of
interfaces and the increase of reflection coefficient resulted in increase of spatial-attenuation of rock mass and decrease of
time-attenuation, while increase of viscosity coefficient led to the increase of spatial-attenuation and almost the same time-attenuation.
This study result played an important role in detecting rock mass structure.
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Fig.1 Relation of viscosity coefficient and the ratio of
wave frequency and vibration frequency
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Fig.2 Relation of elastic modulus and the ratio of wave
frequency and vibration frequency
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Fig.4 Relation of viscosity coefficient and
time- and spatial- attenuation
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and spatial attenuation
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Fig.8 Relations of elastic modulus of interface
and time attenuation
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Fig.9 Relations of damping of interface
and spatial attenuation
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