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DEVELOPMENT OF “ Super HRC SYSTEM”
SEISMIC DESIGN METHOD OF SUPER HIGH PERFORMANCE RC HIGH-
RISE HOUSING SYSTEM

Nobuyuki 1IZUMI™*  Takashi® SHIMIZU* Katsumi NAOHARA™
Satoshi HAMADA™ Masatoshi HAYASHI™! Katsumi ISHIKAWA™
Masanobu TOHDO™ Takayuki OI't Osamu CHIBA™

This paper presents the summaries of earthquake resisting design method for the class of 60-story buildings with controlling dampers.
The frames consist of highly strengthened pre-cast RC members and controlling devices. The performance evaluating design method,
which relatesto utility, renovation and safety confirms that val ues calculated from earthquake-response analyses shall not exceed values
set by each limit state. Performing the damage control design with damping devices results in the reduction of damages and response
displacements caused by earthquakes. The design method is composed of the following two stages, the static design of using static
seismic loads, and the dynamic design of using design seismic ground motions.

The input motions consist of code motions from architectural standards, simulated motions and standard recorded motions. For
detailed verification of structures, typified input motions to orthogonal and vertical direction are taken into consideration. The response
analysis of surface layers under the structure provides effective ground motions, which are applied to earthquake response analyses
while the input motions for dynamic design are subjected to base rock. As for the dynamic analysis results with the distribution of actual
concrete rigidities, the equivalent flexure-shear model is utilized for RC high-rise structure. The analysis results of level-2 demonstrate
that the values of story-shear and OTM are not much increased as the values of level-1. Furthermore, damping devices are added to the
frames (mentioned above) in order to study the controlling effect upon response displacements during earthquakes. Damping devices
are composed of damping columns, oil dampers, and hybrid devices such as both damping columns and oil dampers. The results of
response analyses show that the response displacements with damping devices are reduced by 10 to 30%, compared to the response
displacements without any damping devices.
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