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PERFORMANCE VERIFICATION OF SEISMIC-CONTROLLED STRUCTURE USING ROOFTOP GREENING
AS MASS-DAMPER TO CONTROL VERTICAL VIBRATION OF CANTILEVER FRAMES
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Junya MARUO, Motohiko KUWA, Tetstuya KAWAMATA, Takushi ISHIDA, Masaki TOKUNO and Keisuke ISHIZUKA

There is a plan to install rooftop garden on 8.0-meter cantilever frame, which is the design and construction object of our company. However, excessive
vertical vibration of cantilever frame during earthquake by roof greening weight is a problem. To cope with this issue, by supporting rooftop greening through
mechanism having rigidity and damping, the rooftop greening is planned to be utilized as vertical mass damper. In this paper, the effectiveness of using rooftop
greening as mass damper is verified analytically. Next, this paper examines concrete mechanisms for realizing rooftop greening as mass damper, and carries
out shaking table test to verify its seismic control effect. The uplift property of the soil of rooftop greening by vertical vibration is also confirmed.

In the analysis, it was possible to reduce the response of the whole cantilever frame during earthquake by using the rooftop greening as mass damper. In the
shaking table test, mass damper composed of springs and damper stably reduced the response to level-2 seismic motions in notification and the input over it.
It was confirmed that the evaluation of the mass of roof greening utilized as mass damper didn’t change, even when subjected to an acceleration exceeding
1G.

Keywords :Mass Damper, Rooftop Greening, Cantilever Slab, Seismic Response, Shaking Table Test
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