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Proposal of Exceedance Probability Charts for Residual Displacement under Two Consecutive Ground Motions
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Abstract : This study examines residual displacement of seismic isolation structures under two consecutive ground motions. A single-

degree-of-freedom shear model with rubber bearings, sliding bearings, and oil dampers is analyzed through time-history simulations.

Residual displacement after the first and second motions is statistically evaluated. Based on mean and standard deviation, exceedance

probability charts are proposed to show the likelihood of exceeding the JSSI 50 mm criterion during consecutive ground motions.
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Fig.2 Relation between the Assigned Bearing Ratio and

Bilinear Coefficient
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Fig.3 Pseudo Velocity Response Spectrum of the Input

Ground Motions
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(a) Residual displacement in the first ground motion
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(b) Residual displacement in the second ground motion
Fig4 Relation between the Mean and Standard Deviation

of Residual Displacement for Bilinear Coefficient

—First ground motion —Second ground motion

100

s ®
S S S

P (Rd>50) (%)

1N}
S

o

o

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
pd

Fig.5 Exceedance Probability Chart of 50 mm Residual

Displacement Based on Bilinear Coefficients

4. F&H
ABFFECIL, R HEEN 69 D R AN OfHE]|H &
JSST JHE(E D 50mm % 8 %2 5 il R X 22 L7T-.

5. BE X

[1] RS, BISEESS—, R 1 SFpk 28 AFREAHE - WIS RO~—,
https://www.bousai.go.jp/kohowkouhoubousai/h28/83/special_01.html, 2025.9.29 4%

[2] —MAEEEA PAGREME S, 2023 (REET — X AERIGER, 2025.6

[3] —MeHEEAEA BARGEME S, SRR OMEREE TALNE 2002 [HEFFE BLG I BT
ORI & HER S X OB # o%®l], 20225

[4] 7V VA b R L BN, EAMGE R T ATy T
https://www.bridgestone.co.jp/products/dp/antiseismic_rubber/product/, 2025.01.30

[5] 7V F A by REMMEEINCK T 2 0B EOMREZL (7)) F A brimlzE= L%
Rt = 5 30K), AAMEE > 27—, FFEH, BCJRFE-1B0010-01, 2017.3

[6] 7V F ARy RIS 2 0B Bt OMRERL (7 ) F R AT T ZHRA
RS = A30K), BAESEE 2 —, BEESE, BCIAEE-IB0012-01, 2017.5



