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ABSTRACT

Under severe earthquake, structural elements or structures may sustain a large number of inelastic
excursions. To predict seismic damage of the structures with accuracy, much research for general definition of
structural collapse and seismic damage analysis is required. The ductility method, the energy method and Park
and Ang method for seismic damage analysis of structural elements and structures are compared in this paper.
Also, the seismic damage analysis for system-level of structure is carried out using the ESDOF-system method
and Powell method. To compare tendency of the seismic damage analysis using each methods, example analysis

is accomplished for several cases of different structures and different earthquake excitation.
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X1 FrtaAfEAY A2
Properties of the ESDOF system Frame ID.
SCWBS8 WCSB8 SCWB20 WCSB20
Equivalent Mass, m ( kips —sec?/in.) 5.934 (7.162) 5.985(7.162) | 13.854 (17.91) { 13.711(17.91)
Damping Ratio, & 0.020 0.020 0.020 0.020
Elastic Stiffness, k_ (kips/in) 171.7 176.9 71.4 61.5
Period (sec) 1.17(1.17 1.16 (1.16) 2.77 (277 297(2.97)
Yield Force, F, (kips) 298 318 535 560
3 gate] AFn Fr)E AFEA N #F gold
¥ 2. 5/HGAREA ol A A2’ AT E R H B WP A
F El Centro Earthquake Mexico Earthquake
r&;ne System Ductility Hysteretic Energy System Ductility Hysteretic Energy
) Demand (klb-in) Demand (klb-in)
SCWBS 44 6602 9.2 63124
WCSBS8 4.0 6866 8.6 62022
SCWB20 1.7 10601 34 132250
WCSB20 1.8 9370 33 126580
E3 8% dATEEN digt AAFEAL AAEYE
Damage Index for Structural System
Damage El Centro Earthquake Mexico Earthquake
Functional | ~ ESDOF Method Powell Method ESDOF Method Powell Method
SCWB8 | WCSB8 | SCWBS WCSBS8 SCWBS | WCSB8 | SCWB8 | WCSB8
D, 0.850 1.304 0.499 0.988 2.050 3.304 1.316 2.028
D, 3.190 5.221 2.396 5.832 30.505 47.163 23.693 43.717
Dy, 1.263 1.758 0.833 1.663 5.501 7.537 4.377 7.302
4. 20% AAFZEN & AAF2AY A EHE
Damage Index for Structural System
Damage El Centro Earthquake Mexico Earthquake
Functional | ESDOF Method Powell Method ESDOF Method Powell Method
SCWB20 | WCSB20 | SCWB20 | WCSB20 | SCWB20 | WCSB20 | SCWB20 | WCSB20
D, 0.175 0.348 0.145 0.300 0.600 1.000 0.429 0.731
D, 0.661 0.799 0.743 1.069 8.248 10.792 6.196 8.193
D,, 0.419 0.629 0.308 0.457 1.670 2.128 1.260 1.754
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