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VERTICAL RESPONCE ANALYSIS METHODS BASED ON THE OBSERVATION EARTHQUAKE 
RECORDS FOR ISOLATED BUILDINGS  

����*1�����*2�����*3�

Daiki SATO, Yuki FUKUDA, and Haruyuki KITAMURA, 

It has been recognized that the isolated building is the effective against seismic force. To estimate accurately the response 
about not only the horizontal but also the vertical direction are very important when the isolated building is designed. In this
paper, the horizontal and vertical response characteristics of the high-rise and the middle-rise isolated buildings are 
investigated by using the observed data. On the basis of these investigation results, two types of three-dimensional analysis 
models are prepared for each isolated building and the accuracies of both analysis models are demonstrated by comparing 
with the earthquake-induced response obtained from the observed data.  

Keywords : isolated building, observation records, aspect ratio, vertical response, three-dimensional analysis model
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NONLINEAR SDOF STRUCTURUAL CONTROL BY MINIMAL CONTROL SYNTHESYS  
WITHOUT REFERENCE MODEL 

����*1�����*2�����*3 

Koichi KAJIWARA, Ryuta ENOKIDA and Masayoshi NAKASHIMA 

Many control techniques are used for shaking table tests to reproduce the target wave on the table. These controllers 

are basically designed in frequency domain by referencing a transfer function of a system to be controlled and the controllers 

are greatly influenced by the linearity of the system. If the system has a severe nonlinearity, these controllers have difficulty

following the nonlinearity and the accuracy of the control decrease largely. To control the systems having severe 

nonlinearities accurately, control methods in the time domain may be more adequate than conventional methods in the 

frequency domain. This paper proposes a nonlinear control method in the time domain improving Minimal Control Synthesis 

(MCS) and it does not need any transfer functions or dynamic properties of plant to construct the controller, although original

MCS is based on the reference model of the system to be controlled. In this paper, the efficiency of the proposed method is 

verified numerically and experimentally comparing with the conventional method such as H� method. 

Keywords: input identification, nonlinear control, shaking table test, adaptive control, MCS, H�
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