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Abstract

The 921 earthquake wave has caused major damage to buildings of 11 to 15 th floors. In this study, a
model was used to simulate the design of a dual-damping energy dissipation system with a water tower
on the top floor of a building with a height of 11 stories and a water-filled balcony ceiling to explore the
effect of shock absorption of different seismic intensities under the design of the dual-damping system.
The simulated equipment included self-made fixed water pumping equipment using 3D printers, liquid
damping parts in different forms of mesh compartments, motors with current regulators to control idle
speed, and self-made earthquake simulators. It used these devices to simulate the state and characteristics
of swings and vibrations of tall buildings under different seismic intensities. Experimental results found
that the shock absorption and damping efficiency of a single damping energy dissipation element is
relatively poor, and the dual damping energy dissipation system can increase the shock absorption and
damping performance by 39% to 58%. Among them, if the double damping energy dissipation system
has mesh compartments, the water wave disturbance and turbulence will be more evident , and the
damping efficiency will increase by 6% to 14%. On the top floor of the high-rise building, a square water
tower with mesh-shaped compartments parallel to the wall 1s installed, and the short-distance mesh-
shaped compartments are installed on the 9th to 11th floors. This liquid double damping shock
absorption and energy dissipation system can effectively suppress the forward wave resonance of the
building generated by the simulated seismic wave with magnitude 5 to 7 and the autonomous torsional

resonance of the building structure.
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