

















SYSTEM TEST RESULTS (HORIZONTAL PROPERTIES). Figure 12 shows the horizontal
hysteresis curve at a shear strain of 100% for a surface pressure of 15 [N/mm2]. Comparing the cases
where the seismic isolator was fixed with bolts (without TOS System) and the case where it was fixed
with the laminated rubber bush (with TOS System), it can be seen that there is no major difference in the
hysteresis curves for the two results. From this it can be confirmed that there is no effect on the seismic
isolator shear stiffness due to fixing with the laminated rubber bush.
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Figure 12. Comparison of cases with and without TOS System.

Figure 13 shows the horizontal hysteresis curves in the shear test at tensile displacements of 10 and 20
mm and surface pressure of 15 and 0 [N/mm?2], and Figure 14 show the shear stiffnesses at each shear
strain. Note that the shear stiffnesses shown here were calculated from the horizontal hysteresis curves of
the 3rd cycle of the shear tests.

There were differences in the shear stiffness at tensile displacements of 10 and 20 mm for surface
pressures of 15 [N/mm2] and 0 [N/mm2] due to surface pressure dependence. However the results
showed that the shear stiffnesses under the strain conditions of tensile displacements 10 and 20 mm and
surface pressure 0 [N/mm2] were virtually the same. Therefore it is considered that the evaluation of the
shear stiffness of the seismic isolator when the TOS System is provided can be taken to be the same as for
the normal installation method.

Figure 15 show the horizontal shear deformation and flange rotational angle relationship for the tensile
shear tests at a shear strain of 200%. The flange rotational angle was greatest at a tensile displacement of
10 mm, with a maximum value of about 0.01 rad., from which it can be seen that excessive rotational
deformation was not produced.
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Figure 13. Load - horizontal displacement relationship.
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Figure 14. Shear stiffness of seismic isolator.
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Figure 15. Flange rotational angle.
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Figure 16. Tensile shear test (0° direction, y = 200%,).

This paper as describes in outlined the newly developed TOS System, a method for dealing with uplift in
seismic isolation. From the results of various tests, the following knowledge was obtained.

1))
2)

laminated rubber bush on its own and the overall TOS System.

3)

System are virtually the same as for the normal installation method.

4)

tensile displacement is generated in the TOS System.
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