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Summary 

The pile-head seismic isolation approach, which installs seismic-isolation apparatus directly 
on pile heads to omit grade beams in the foundation, is an economical option but has an issue of 
pile heads rotating during earthquakes, causing the upper and lower flanges to lose parallel 
alignment. This study conducted life-size static horizontal load tests to clarify the correlation 
between the flanges’ relative rotation angles and performance, and reflected them in the 
structural designs for large-scale logistics buildings. 
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1. Introduction 
The seismic isolation structural design, which minimizes shaking from seismic motions, was 

proven to be effective in the Great East Japan Earthquake on March 11, 2011, and appear set to 
proliferate in coming years. With the seismic isolation design relatively more expensive than 
the quake-resistant design, one of the goals for this structural design approach is to pursue the 
enhancement of its economic performance. 

The pile-head seismic isolation approach, which installs seismic isolation apparatus directly 
on pile heads, saves costs for main frame construction and civil engineering, and is therefore 
being adopted in increasing numbers as an economic design option. However, due to the lack of 
grade beams in the foundation, pile heads rotate significantly during an earthquake, causing the 
undersurface of isolation bearings to tilt. Its impact on seismic isolation performance and safety 
has yet to be fully verified. 

This study conducted static horizontal load tests on multilayer rubber isolators and elastic 
side bearings with the lower flange being tilted, in order to identify the rate of changes in 
horizontal stiffness and coefficient of friction, and determine the allowable level of relative 
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