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Analysis of Shear Force Coefficients of Superstructures Considering Variations in Initial Stiffness and Initial Damping
Coefficients of Base-Isolation Layers
Partl: On the Shear Force Coefficients Governed by the Initial Stiffness in Base-Isolation Layers
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Abstract: This study compared the trends in shear force coefficients obtained by varying the initial stiffness of the base isolation layer
with those predicted by the formula proposed by Kobayashi et al. The results indicate that the proposed formula generally provides a
good approximation to the time-history response analysis when the initial stiffness increases. However, it was also found that

excessively high initial stiffness may lead to an underestimation of the seismic response in the upper stories.
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Kio =K Xa (1) Kepa=kK ()
Xea = Qd,a/(Kl,a - Kz,a) (3) Qd,a = Qd (4)
K, Initial Stiffness (Baseline model) K,  Post-yield Stiffness (Baseline model)

Qs Intercept shear force (Baseline model)

Ky, Initial Stiffness (a-model) Ky, Post-yield Stiffness (a-model)
Xeq  Elastic limit displacement (a-model) Qu.  Intercept shear force (a-model)
Tablel Parameters of the superstructure model
Parameters of structure Elastic eignvalue analysis
Story Mass Initial Stiffness Mode Period
ton kN/m sec
10 958 507700 1 1.301
9 743 546800 2 0.474
8 756 658700 3 0.289
7 759 719100 4 0.210
6 767 806700 5 0.167
5 769 833100 6 0.142
4 775 856900 7 0.125
3 776 907700 8 0.113
2 778 958400 9 0.103
1 798 818700 10 0.096
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Fig.1 Overview of the Seismic Isolation Layer : Casel

Table2 Parameters of the Seismic Isolation Layer

Parameters for Seismic Isolation Layer Standards

Initial Post-yield Elastic limit Intercept
Story Stiffness Stiffness displacement shear force

kN/m kN/m m kN
1SO 133239 15718 0.025 2986

Parameter for the multiplier relative to initial stiffness

Initial Stiffness ratio

Story —
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Fig.2 Comparison of Shear Modulus
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Fig.4 Stimulus function (Elastic eignvalue analysis)




