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A Study on the Resilience-Based Performance Evaluation Method of
Structures and Their Application Plan
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Abstract

The resilience performance evaluation method of a structure can evaluate the ability to recover after an earthquake
disaster, and this study deals with the consideration and introduction of the resilience performance evaluation method. The
resilience evaluation method can be expressed as a quantified number by constructing a loss estimation model and a
recovery evaluation model. The recovery evaluation model should consider downtime in addition to the repair time, and
the loss estimation model should consider not only direct loss to structures and non-structures, but also indirect loss due to
functional loss of the building. In addition, to build a loss estimation model, the structure should be simplified to perform
an efficient analysis. Therefore, in this study, the equivalent terminal induction system proposed cantilever-type and
rahmen-type SDOF, and it is evaluated somewhat conservatively compared to the example structure, and it is judged that
there is a need to improve the hysteresis characteristics by applying the stiffness reduction factor of the SDOF model.
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(Fig. 4) Equivalent SDOF analytical model
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(Table 1) Earthquake data

Case Earthquake Max. Acc (gal)
EQ1 Northridge A 042
EQ2 Northridge B 041
EQ3 Duzce, Turkey 073
EQ4 Hector 0.27
EQ5 Imperial Valley A 024
EQ6 Imperial Valley B 0.36
EQ7 Kobe, Japan A 051
EQ8 Kobe, Japan B 0.24
EQ9 Kocaeli, Turkey A 0.31
EQ10 Kocaeli, Turkey B 022
EQI11 Landers A 024
EQ12 Landers B 0.28
EQ13 Loma Prieta A 053
EQ14 Loma Prieta B 0.56
EQ15 Manjil, Iran 0.51
EQ16 Superstition Hills A 0.36
EQ17 Superstition Hills B 045
EQI18 Cape Mendocino 039
EQ19 Chi-Chi, Taiwan A 0.35
EQ20 Chi-Chi, Taiwan B 047
EQ21 San Fernando 0.21
EQ22 Friuli, Italy 0.35
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(Fig. 8) Scaling of ground motions
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(b) IDA curve (Rahmen model)
(Fig. 9) IDA curve
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Damage state Thresholds
Slight 07D,
Moderate D,
Extensive D 025D, —D,)
Complete D,

(Table 3) Damage state with 50% probability

Damage state Cantilever C Rahmen ('
Slight 0.18018564 0.18231037
Moderate 0277634274 0.26063549
Extensive 0.358974883 0.340203585
Complete 0.621511918 0497132924
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Spectral Acceleration, Sa(g)
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(Fig. 10) Seismic fragility curve
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