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Coefficients of Base-Isolation Layers

Part2: On the Shear Force Coefficients Governed by the Initial Damping Coefficient of Fluid Dampers in Base-Isolation

Layers
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Abstract: This study examined the variation trends of shear force coefficients calculated using the formula proposed by Kobayashi et

al. when the initial damping coefficient of a nonlinear fluid damper was increased or decreased. The results showed that the shear force

coefficients derived from the proposed formula may be underestimated. Therefore, developing an evaluation method that accounts for

the initial damping coefficient of nonlinear fluid dampers remains a future challenge.
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Cra=0 (O] Coa =G, @

Vra = Vr 3) Fo=FE “

Kip =K, 6 Kp=kK ()

Xqp = Qap/(Kipg—Kzp) (7) Qup = Qa ®)

Cip=Cixp (O] Cop =G, (10
Vrp = Fep/Cip (1)  Fg=F (12)
C, Initial Damping (Baseline model) C, Post-yield Damping (Baseline model)
v, Relief velocity (Baseline model) F,  Reliefload (Baseline model)

K,z Initial Stiffness (f-model) K, Post-yield Stiffness (f-model)

Xep Elastic limit displacement (B-model) Qqp Intercept shear force (B-model)

Cyp Initial Damping (B-model) Cyp  Post-yield Damping (B-model)

v, Relief velocity (-model) F.5 Reliefload (B-model)
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Fig.1 Overview of the Seismic Isolation Layer
Tablel Parameters of the Seismic Isolation Layer
Parameters for Seismic Isolation Layer Standards
Initial Post-yield Elastic limit Intercept shear Initial Post-yield . . .
Story Stiffness Stiffness displacement force Damping Damping Relief velocity Relicf load
kN/m kN/m m kN kN-s/m kN-s/m m/s kN
1SO 133239 15718 0.025 2986 5000 339 032 1600

Parameter for the multiplier for Initial Stiffness or Initial Damping

Story | Initial Stiffness ratio, Initial Damping ratio
1ISO | 0.2, 04, 0.6, ...... , 1.6, 1.8, 2.0
=O=— . Time History Response Analysis =—O=— ' Kobayashi’s Method
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Fig.2 Comparison of Shear Modulus
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Fig.3 Stimulus function (Elastic eignvalue analysis)
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