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Research on vibration comfort of open web floor caused by human load based on Cellular
Automata
Dinghong Jiang Qizhu Yang" Qin Yang Xueren Wang Shiliang Fu
Shaoyang University,School of Civil and Architectural Engineering

[Abstract] To solve the problem of vibration comfort assessment of large—span hollow floor slabs under human
load, a numerical simulation method based on Cellular Automata (CA) is proposed. The dynamic characteristic
parameters of human walking loads are obtained through force measurement experiments. A CA model of
empty floor slabs including cell division, neighbor rules and state transition mechanisms is established. Combined
with modal recognition technology, the dynamic simulation of vibration response is realized. Research shows
that the natural frequency of empty floor slabs is concentrated in the range of 10 to 15Hz, and the damping ratio
is generally less than 2%. When the crowd density is 1.5—2.0 people /m?, resonance responses are prone to occur,
and the second—order harmonic load contributes significantly to the high—frequency modal vibration. The error
between the calculated value of the CA model and the measured peak acceleration is less than 8%, which can
effectively reflect the spatio—temporal evolution law of structural vibration. This study provides theoretical
support and analytical tools for the design of vibration comfort of empty floor slabs.
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