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Passive and Semi-active Control of Ship Lift’s Tower-chamber
Coupling Vibration
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Abstract : Vertical ship lift is a navigation structure using mechanical device for lifting the ship to quickly pass across
the dam. Ship chamber is the carrier to guide the ships passing the dam as well as the core equipment of the ship lift.
Because of the large size and the mass of the huge ship chamber, complex coupling vibration will happen between the
chamber and the tower of the ship lift under the earthquake condition. In this article, taking the ship lift of the Three Gorges
Dam as the engineering background, a three dimensional finite element model was established based on the dynamic
equivalence principle. In this model, the plate and shell component structure was simplified to a rod system. Numerical
model for coupled vibration analysis of the ship lift structure was established based on the static condensation principle. The
simulation results demonstrate that the coupled vibration between the tower and the chamber of the ship lift needs to be
controlled. The effect of spring, fluid viscous damper and magneto- rheological damper on structural coupling vibration
control under seismic condition was discussed. Calculation results show that using the magneto-rheological damper for semi-
active control is better than using the passive control device for vibration reduction of the structure..
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