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1. 01n | Chi-Chi, TAIWAN |1999/09/20| TCU046 N | 7.6 1434
2. 0le |Chi-Chi, TAIWAN |1999/09/20 | TCU046 W 7.6 1434
3. 02n | Chi-Chi, TAIWAN | 1999/09/20| CHY006 N | 7.6 |14.93
4. 02e | Chi-Chi, TAIWAN | 1999/09/20 | CHY006 E | 7.6]14.93
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7. 04n | Coalinga 1983/07/22] 1651 Transmitter Hill 2701571 9.2
8. 04e | Coalinga 1983/07/22| 1651 Transmitter Hill 360 5.7 9.2
9. 05n | Coyote Lake 1979/08/06 | 57383 Gilroy Array #6 2301 5.6 | 3.1
10. | 05e¢ |Coyote Lake 1979/08/06 | 57383 Gilroy Array #6 3201 5.6 | 3.1
11. | 06n |Kocaeli, Turkey 1999/08/17 | Gebze 2701 7.8 | 17.0
12. | 06e |Kocaeli, Turkey 1999/08/17 | Gebze 000| 7.8 | 17.0
13. | 07n |Landers 1992/06/28 | 24 Lucerne 270174 | 1.1
14. 07¢ |Landers 1992/06/28 | 24 Lucerne 000174 1.1
15. | 08n |Mammoth Lakes 1980/05/25|54214 long Valley dam (U/L Abut) | 90 | 6.1 | 15.5
16. | 08e |Mammoth Lakes 1980/05/25] 54214 long Valley dam (U/L Abut) |000| 6.1 | 15.5
17. | 09n |Morgan Hill 1984/04/24 57217 Coyote lake Dam (SW Abut) |[285] 6.1 | 0.1
18. | 09¢ |Morgan Hill 1984/04/24 57217 Coyote lake Dam (SW Abut) | 195] 6.1 | 0.1
19. | 10n |Morgan Hill 1984/04/24 | 57383 Gilroy Array #6 90 [ 6.1 | 11.8
20. | 10e |Morgan Hill 1984/04/24 | 57383 Gilroy Array #6 000] 6.1 | 11.8
21. | 1ln |Northridge 1994/01/17]24207 Pacoima Dam (D/S) 265] 6.7 | 8.0
22. 11e |Northridge 1994/01/17]24207 Pacoima Dam (D/S) 1751 6.7 8.0
23. | 12n |Northridge 1994/01/17]24207 Pacoima Dam (U/L) 1041 6.7 | 8.0
24. 12¢ | Northridge 1994/01/17]24207 Pacoima Dam (U/L) 1941 6.7 | 8.0
25. | 13n |San Fernando 1971/02/09 {279 Pacoima Dam 2541 6.6 | 2.8
26. 13e |San Fernando 1971/02/09]279 Pacoima Dam 64| 6.6 | 2.8
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Quantitative assessment of concrete gravity dams in terms of energy using
damage index for near-fault
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Abstract
Seismic assessment of concrete gravity dams is mainly conducted using
capacity estimation of limit states or determination of damage indexes.
Within the context of performance-based earthquake engineering (PBEE),
damage measure (DM) refers to physically observable DSs, which can be
subsequently related to repairs. Hence, the propensity for potential failure
modes of concrete dams should be quantified. The main purpose of this article
is the quantitative seismic assessment of concrete gravity dams using an
energy-based damage index. Therefore, by selecting Pine Flat gravity dam as
a case study, incremental dynamic analysis has been performed on the dam-
reservoir-rigid foundation system, under near-fault records with forward
directivity effects. Then, limit states (LSs), damage levels and total dynamic
capacity of the structure were determined by energy-based parameters. After
that, damage states (DS) of the dam were determined and using an energy-
based damage index (DIE), the determined damage states were quantified. In
the next step, performance levels of the dam were defined and the identified
DSs along with corresponding DI ranges were assigned to the relevant
performance levels. The results showed that mentioned damage index
effectively has estimated the damage state of the dam quantitatively and it
has increased reasonably with damage propagation in the dam body.
Keywords
Concrete gravity dams, energy-based damage index, incremental dynamic
analysis, damage states, performance levels
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