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In recent years, structural health monitoring systems, which estimate the damage of buildings
immediately after an earthquake, have been widely adopted in practice. In structural health
monitoring systems, many accelerometers are usually required for monitoring. Building information
is also used to obtain the response of the building. The authors improved the existing method using
combinations of two types of cubic spline to estimate the building response. In the method, only the
height of the accelerometer installation positions and limited acceleration records are required.

In the study, we performed a parametric study to determine the best combination ratio of the two
cubic splines using 10-story and 20-story building models. Then, we applied this best combination
ratio to estimate the response result of the shaking table experiment of an 18-story scaled-down
steel structure and confirmed that the response can be estimated well by this method.
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