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The “Porous-Media Tuned Liquid Damper 
(PMTLD)” is developed as an effective, eco-
friendly, and economical passive dynamic 
vibration absorber applied to buildings, ships, 
offshore platforms, etc. This equipment is 
composed of a water tank and the porous 
media installed inside the tank. The extra 
resistance due to porous media to the liquid 
can gain more damping to effectively improve 
its performance in vibration reduction. In this 
presentation, the mathematical formulas for 
the liquid sloshing in the tank are introduced; 
the supplementary solutions of the free-surface 
motion are solved and the linear equivalent 
mechanical model is established; the impulsive 
and harmonic experiments are carried out to 
verify the analytic method; the nonlinear 
damping effect is studied and the empirical 
formulas are derived; the optimization design 
strategy of a PMTLD is accomplished and 
demonstrated by a few examples. This 
preliminary research shows the PMTLD has 
great marketing potential in the industry and 
can be more valuable when combining the 
active-control technology. 
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Background 
Dr. Wen-Huai Tsao is a postdoctoral researcher in the Ocean Engineering Group under the Department of Civil, Architectural and 

Environmental Engineering of The University of Texas at Austin. He received his B.Sc. (2009) and Ph.D. (2018) in Civil Engineering 

from National Taiwan University. From 2018 to 2019, he worked as a postdoctoral fellow in the Department of Civil Engineering 

and Bioenvironmental System Engineering at National Taiwan University studying the dynamic characteristics and experimental 

verification of a nonlinear dynamic system under seismic excitation, and numerical simulation of levee breach during the flood, 

respectively. Afterward, he came here with his project of the new-developed dynamic vibration absorber. This device uses porous 

media in a water tank to dissipate energy. This item also owns an international patent in three countries. He is committed to making 

a 3E (effective, economical, eco-friendly) dynamic vibration absorber for the world. His research interests include structural 

vibration control technology, computational fluid dynamics, fluid-structure/solid interaction, and novel boundary element method. 
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