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Deformation and Energy-Based Seismic Damage Model of
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Abstract; A seismic damage model is established considering the combination of normalized plastic deforma-
tion and hysteretic energy dissipation. On the basis of experimental results collected, the limit values of the
damage index in each pier were calculated at different performance levels. The probability distribution and
characteristic values of the damage index were obtained by probability analysis. It is suggested that the damage
index has a value of 0 at the beginning of yielding and a value of 1 at failure, and the non-convergence problem
existed in the Park-Ang damage index can be solved. The scatter of the damage index at different performance
levels is significantly reduced by comparison with the Park-Ang damage index.
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Fig.1 Park-Ang damage indexes and modified Park-Ang damage indexes

LT 8T 50 5 A R AR BRSSP E B SR B AR S  Park-Ang 3475 48 A% (Dpa ) R 5 19
PG HEFR (Dyv) B FRAEAE , QN3 1 Frzn. tH 3R 1 W1 . A8 52 1Ol SR A% PR A b S5 i SR AR BRDIR S T el it IS
(45 15 46 b1 34t Park-Ang #5315 48 45 - BE RS R ARk J5 945 45 48 #7548 5 R 803 /N F Park-Ang 5
FEAR . LW IS B 40 1 T8 B B A S /0N (B 48T B ST B O DR AR R A o S i R AR FROIR S T L Park-
Ang 54548 br FECGHE JS WA R PR ST TR AR, W3R 2 TR, B3R 2 AT - 7E 58 O IR AR FR N e A i IR
W BRR ST o ek J5 453 45 48 AR 34 LE Park- Ang 451473 48 b1 7 2908 K, {5 2le 38 53 15 46 45 722 S R B /N T
Park-Ang 5 173 48 #5 - 2 B WO 5 30473 48 B 2 11 B /).

F 1 TP B B M BRI BRAR S BB HE AR SRR IE(E

Tab. 1 Statistical values of the damage indexes at different limit states for the rectangular RC piers
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Tab. 2 Statistical values of the damage indexes at different limit states for the circular RC piers
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Fig. 2 Modified index histogram and fitted curve of standard Beta distribution at slight damage limit states
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Fig. 3 Modified index histogram and fitted curve of standard Beta distribution at moderate damage limit states
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Fig. 4 Standard Beta P-P plot of the modified damage indexes at different

limit states for the rectangular RC piers
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Tab. 4 Seismic response of the bridge pier under the CHY014-E record from the Chi-Chi earthquake
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