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MULTI STEP CONTROL OF AXIAL FORCES IN BEAM STRING STRUCTURES

Vibration Control of Beam String Structures by Semi Mass Damper
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The present work discusses a formulation for multi-step control of axial forces of strings in
beam string structures. Emphasis is on the damping performance of Semi Mass Damper ( SMD
)} applied to space frames. A simple yet efficient SMD is a kind of passive control system and
the system increases damping to space frames. The effect of damping is caused by collision
between a mass block and a stopper as well as by frictional force of a block. To clarify the
characteristics of a SMD, a finite - element model that accounts for the friction and impact
behavior at the mass-to-ground interface is developed. An equivalent coefficient of restitution
procedure is described to account for energy loss in collision between flexible bodies. An experi-
ment using an arch model is conducted where model parameters are identified for a special case.
Results of numerical studies, applied to the arch model, are found to agree well with those of
experiments. It is confirmed that multi semi mass dampers with properly selected mass ratios
effectively suppress the response peaks over wide frequency bands.
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