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Inelastic seismic demand spectrum with 4y Dy format and its application

in performance based seismic design

WANG Dongsheng"?, I Hongnan®s ZHAO Yinhua', WANG Guoxin®
(1. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian 116026, China;
2. State Key Laboratoty of Coastal and Offshore Engineering. Dalian University of Techmology, Dalian 116024, China)

Abstract; Inelastic seismic demand spectrum with yield spectral acceleration-yield displacements format is introduced to the
improved capacity spectrum method in order to consider multiple performance objectives in displacement based seismic design,
because it has the advantage of that structural periods mepresented by radial lines intersecting demand spectra with different
ductility factors are all the same. The multiple performance objectives are usually expressed as that designed stuctures can
resist against minor earthquake without any damage, resist against moderate earthquake with repairable structural damage and
resist against strong earthquake without collapse. Seismic pefformance evaluations of a RC frame using pushover analysis and
capacity spectrum method under different earthquake design levels are illusirated as an example.

Keywords: pefommance based seismic design; displacement based seismic design; multiple performance objectives; capacity
spectrum method; yield displacement
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Fig 1 Estimating structural seismic demands by improved

capacity spectrum method
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Fig 2 Comparison between statistical elasto-plastic
displacement spectra and results of equation(2)
(displacement ductility factor * = 6)
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Fig 5 Base sheartop floor displacement relationship
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Appendix 1 Earthquake records in hard site
PGA PGV PGD
km g ms |
| 117El Centro Imperial Valley [—ELCI80 Q31 2.8 13.3
Array 9 (40/5 19 Ms7. 2 [—ELC270 Q21 30.2 239
1095 Taft Kem County TAF021 Q16 153 92
Lincoln School (52/721, Ms7. D 4 TAF111 Q18 175 90
3 1652Andason Dam Lana Prida ” AND270 024 203 77
(8Y 10/ 18 Ms7. 1) AND360 024 184 a7
4 — Landers 5 CIW—IN 028 25.6  13.7
(92/6/28 Ms7. CIW—TR 042 423 138
5 24157 1A- Northridge 3l BLDO9O 024 149 62
Baldvin Hils 94/ 1/ 17 Ms6 D BLD360 Q17 1776 438
24389 1A- Northridge CCNOO 026 21.1 &7
6 Century City 94/ 1/ 17, Ms6 D ® CCN360 022 252 57
90021TA-N Northridge WSIoo 040 209 23
7 Westmoreland 94/ 1/ 17, Ms6 D ® WSI270 036 209 42
s T4 ChiChi o TCU0O45—N Q50 39.0 14.3
(99/920 Ms7. 6 TCUMS—W Q47 36.7 50.7
9 Teol? ChiChi 3 TCUO47—N Q41 40.2  22.2
(99/920 Ms7. 6 TCUM7—W Q30 41.6 5.1
10 Ten95 ChiChi 5 TCUO9S—N Q71 49.1 24.5
(99/920 Ms7. 6 TCUO9S— W Q38 62.0 51.8
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