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Walking Vibration Analysis by FEM Model of ALC Mock Floor with Dry Joints
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Abstract

In recent years there has been a growing demand for realizing large spaces in industrialized housing using long-span beams. To realize this,
it is necessary to analytically evaluate the risk of vibration disorder. However, in industrialized housing where the beam and floor panel joints are
dry joints, there is currently no established method for analyzing floor vibration.

In this study, the accuracy of an FEM model was verified by comparing the results obtained from experiments on a mock floor with the
analysis results from the FEM model, focusing on ALC floors with dry joints. One of the key features of this FEM model was the separation of
nodes between ALC panels and beams, and using rigid connections between them. This allows for the joint conditions between individual
members to be taken into consideration. A second feature is the ability to reproduce the fixity of the dry joints by adjusting the length of the rigid
connections.

The natural frequencies calculated through eigenvalue analysis, as well as VLT and the results from the 1/3 octave band analysis obtained
from the walking vibration analysis, closely matched the measurement results from the mock floor. On the other hand, the vibration levels
calculated from the walking vibration analysis showed a close match in terms of the maximum values, but there were differences observed in
the convergence of vibration with each step of walking.
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