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BARBNEZTETIT14TRlEENNvI T REZGHAL:
HEBEWISXT HHlERDRE A E
CONTROL SYSTEM DESIGN FOR HIGH-RISE BASE-ISOLATED BUILDINGS
WITH ACTIVE STRUCTURAL CONTROL FOR ALONG-WIND FORCE

B 51700 (& N & HREEY AR A

Yinli CHENDY, Daiki SATO?, Jinhua SHE,? and Kou MIYAMOTO?

ABSTRACT

The number of passive-base-isolation (PBI) structures increased rapidly in Japan after the
Great Hanshin earthquake of 1995. In recent years, PBIs have also been installed in high-rise
buildings, and the combination of a PBI and active structural control (ASC) has been
employed in many buildings globally to improve control performance. However, conventional
approaches need numerical simulations to calculate the maximum response, thereby making
complicate the design of control systems that satisfy design limitations. This paper presents a
new method that theoretically estimates the mean control force and mean displacement
response under along-wind force using only the static equilibrium. Moreover, the gust factors
for PBI buildings with ASC, which estimate the maximum displacement and control force are
devised. Our method makes it possible to estimate the mean and maximum control force and
the displacement of the structure without using simulation.

Key Words: along-wind force, base-isolated structure, active structural control, response
estimation, gust factor
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Fig. 1 Building model Fig. 2 Story wind force Fig. 3 block diagram
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Fig. 7 Maximum displacement and mean control force Fig. 8 Time-history waves of PBI story of models 1 and 2
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(a) Displacement-response (b) Velocity-response (c) Acceleration-response (d) Inter-story drift

Fia. 9 Simulation results of models 1 and 2
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