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Vibration Attenuation in Frame-Shear Wall
Structures based on the Filtering Effect
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Abstract ; Introducing the periodic structure theory into civil engineering, the dispersion property of
the frame-shear wall structure is investigated theoretically in this paper. First, three dimensional
standard floor model of a frame-shear wall structure is built using the finite element software
COMSOL MULTIPHYSICS. Applying the Bloch-Floquet boundary conditions, dispersion curves
of the infinite periodic frame-shear wall structure are calculated. Parametric analysis is conducted to
investigate the influences of the geometrical and physical parameters on the first attenuation zone
of the frame-shear wall structure. Further, dynamic properties of finite periodic frame-shear wall
structures are simulated by using the finite element software ANSYS. Modal analysis, harmonic a-
nalysis and time history analysis of the considered frame-shear wall structures are conducted. It is
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found that frame-shear wall structures have a special filtering effect. In the attenuation zones,

waves/ vibrations will be forbidden and dynamic responses of the upper structure is very small,

while out of the attenuation zones, waves/vibrations cannot be propagated and dynamic responses

of the upper structure are very large. Based on this special property, frame-shear wall structures

could be optimized to attenuate external harmful vibrations.

Key words : periodic structure ; frame-shear wall structure ; dispersion property ; attenuation zone ; vi-

bration attenuation
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