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STUDY ON OPTIMAL DESIGN METHOD OF BRIDGE USING RUBBER BEARING
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Abstract: Some parts of Hokkaido experience a wide range of air temperatures. Temperatures can exceed
30°C in summer and fall below -30°C in winter, for a 60 °C difference in a year. On account of this, it can be
said that civil engineering structures in Hokkaido are under a harsh environment. Rubber bearings are an
important bridge member in terms of seismic (isolation) design. Because their behavior is
temperature-dependent (i.e., they are more rigid at lower temperatures, the external forces on the lower
parts of bridges could be higher for an earthquake in winter than in summer, and the seismic performance of
bridges that is sufficient for an earthquake in summer could be insufficient for one in winter. For this reason,
it is important to determine the relationship between rubber bearing behavior and temperature.

Seismic reinforcement is now under way in the cold snowy regions of Japan as well as in other parts of Japan.
For the purpose of securing stable seismic performance of bridges and enabling more practical seismic design,
it is required to appropriately evaluate the dynamic behavior of rubber bearings at low temperatures, and to
develop a design model that allows determining appropriate seismic performances for a region, and
establishing an optimal design method. The present research experimentally clarified various mechanical
properties of rubber bearings used in bridges at low temperatures, produced an optimal design model that
appropriately reflects the behaviors of rubber bearings at low temperature.

Key words: rubber bearing , optimal seismic isolation design method, rheology model



	2．ゴム製支承の挙動
	2．1ゴム支承の特性
	橋梁を設計する際のゴム支承は、等価線形化部材として、等価剛性や等価減衰定数を一定値とする場合と非線形化部材としてバイリニアにてモデル化がなされる場合がある。しかし、ゴム製支承は、非線形履歴特性やひずみ依存性、速度依存性、温度依存性などの特性を有するため、現在の設計モデルが地震時挙動を精度よく再現しているとは言いがたい。このため、塑性挙動やハードニングが再現できるだけでなく、温度依存性も考慮したモデル設定に着目した。
	本検討では、RB支承、LRB支承、HDR支承の３種の形式を対象として検討を進めた。
	モデル構築を行なうためには、図-1に示したパラメータを同定するための実験を行なう必要がある。図-2に示す供試体を用いて、（1)マルチステップリラクゼーション試験（MSR試験)、（2)シンプルシェア試験(SS試験)、（3)シンプルリラクゼーション試験（SR試験)を-30℃、-10℃、+23℃の供試体温度にて実施した。
	参考文献
	1 ) Hwang, J.S., and Wang, J.C., 1998.Seismic response prediction of HDR bearings using fractional derivatives Maxwell model, Engineering Structures, 20, 849-856.

