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(VIBRATION RESPONSE CHARACTERISTICS OF TEST FRAME
PASSIVELY CONTROLLED BY LIQUID DAMPER WITH INERTIA MASS
EFFECT)

M & (Tomoyuki HATANAKA)

Recently, Inertia Mass Dampers have been developed and realized to effectively reduce vibration response of
building frames due to large earthquakes. In order to reduce seismic response of buildings effectively, a new
type of liquid damper which has inertia mass effect has been developed. The damper is composed of a pair of
pistons and cylinders and the each cylinder is connected by narrow tube. Inside of the cylinder is filled with
liquid. When relative displacement of the pistons is forced, the contained liquid moves reciprocally between the
each cylinder flowing through the narrow tube, in which strong turbulence occurs. The turbulent liquid flow in
the tube brings high inner pressure which increases nonlinearly with increase of piston velocity. Also viscoelastic
resistance by sealing material packed in the gap between piston and cylinder occurs against the piston movement.
At the same time, liquid flow in the tube provided inertia mass effect which is proportional to the squares of the
ratio of area of the piston to area of the tube. In the present paper, the basic characteristics of vibration response
of the vibration system are made clear by shaking table test of reduced scale test specimen. Also, an analysis
program of vibration response of the test specimen is developed based on numerical integration by Runge-Kutta
method. To verify the validity of the developed analysis program, the results of shaking table test are compared

with those of the corresponding numerical simulation by the program.
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