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The damping action and the effective damping structure of the
non- Newtonian fluid in the gap between basement wall and
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Abstract

This study investigates common types of buildings in Taiwan, including reinforced structure
apartment, steel construction building, and reinforced structure building. By filling the space between the
basement outer walls and the diaphragm walls with non-Newtonian fluid, Newtonian fluid, and light clay,
we compared the acceleration experienced by the buildings during seismic events. It was found that
installing non-Newtonian fluid damping devices in the underground structures of reinforced structure
building provided greater damping effects than Newtonian fluid and lightweight clay. When our earthquake
simulator shakes for 20 to 50 seconds, non-Newtonian fluids can exhibit significant damping effects.
However, after 50 seconds, the damping effect decreases due to sedimentation. After 100 seconds, the
acceleration of buildings without adamping device increases, while non-Newtonian fluids again
demonstrate noticeable damping effects. Additionally, variations in mass distribution related to different
centers of gravity result in different solubility phenomena, affecting the damping performance. Taller
buildings experience greater acceleration due to longer moment arms when the center of gravity is high.
We also observed the deflection of light passing through gelatin, finding that when the force surface 1s
perpendicular to the direction of seismic vibrations, the stress on the wall 1s more pronounced. Conversely,
if the force surface is not perpendicular to the shaking direction, the beams and columns experience greater
stress. Finally, we designed an ultrasonic distance measurement module for buildings to monitor any
subsidence or tilting in real-time, facilitating timely repairs and reconstruction.
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