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Study on the influence of traffic environmental vibration
on the proton and heavy ion equipment platform
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Abstract: Proton and heavy ion therapy facilities have garnered significant attention and widespread application in
recent years due to their high-precision treatment capabilities. Hospitals are often located in urban areas with busy
traffic, raising concerns about the potential impact of the road traffic environment on the normal operation of these
planned high-precision devices. It necessitates a detailed feasibility assessment of the construction proposal for the
project. This paper focuses on an actual engineering project, employing on-site real measurements to study the
frequency characteristics of site vibrations induced by road traffic loads and the decay pattern of peak accelerations.
A three-dimensional finite element model of the actual structure was developed to analyze the dynamic response of
the proton and heavy ion therapy platform influenced by traffic conditions. The findings indicate that the vibrations
generated by road traffic are primarily concentrated in the 5 Hz to 20 Hz range. High-frequency vibrations decay
rapidly with distance. Peak accelerations of traffic loads at various distances from the road’s centerline exhibit a
multi-level amplification phenomenon, and in some areas, the peak acceleration may exceed that of the vibration
source itself. Through 1/3 octave band analysis, the environmental vibration frequencies mainly affecting the central

area of the proton and heavy ion facility range between 5 Hz to 20 Hz and 40 Hz to 60 Hz. Z-vibration level analysis
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shows that the platform’s environmental vibration dynamic response meets the predefined standards for dynamic
response design. This study provides a reference for the feasibility demonstration of construction plans considering
the impact of traffic environments on facilities requiring high-precision equipment platform stability.

Key words: proton and heavy ion hospital ; road traffic environment; acceleration response evaluation; Z-level and

1/3 octave analysis; finite element method
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Fig.4 Acceleration time history diagram of each measurement point
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Fig.5 Fourier amplitude diagram of each measurement point
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Fig. 6 Peak acceleration attenuation law of each measurement point
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Fig.7 1/3 octave analysis diagram of each measurement point on the platform of Proton and Heavy lon Center equipment
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Table 3 Material mechanical parameters
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Fig.8 Schematic diagram of the numerical model
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Table 4 ~ Damping parameters of concrete and steel bars
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