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Older-type column tests

Flexural yield

Onset of shear failure
Axial failure



Drift Ratio at Axial Failure

60%
(fix first)

(fix later)



Beam-column joint tests
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Simple dynamic tests



Analysis vs experiment



Collapse indicator studies

ΣΜnc/ΣΜnb

0.6 0.8 1.0 1.2 1.4 1.6 1.8

Vu/Vn

0.6 √ √ √ √ √ √ √

0.8 √ √ √ √ √ √ √

1.0 √ √ √ √ √ √ √

1.2 √ √ √ √ √ √ √



Incremental dynamic analyses
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4-Story

8-Story

12-Story



Probability of collapse: Vu/Vn = 0.6



Probability of collapse: Vu/Vn = 0.8



Probability of collapse: Vu/Vn = 1.0



Probability of collapse: Vu/Vn = 1.2



Seismic retrofitting guidance

1996 2006, 20131997

Seismic
Rehabilitation of
Existing Buildings



“Nonductile” concrete buildings

 For 22 CA counties – 18,000 buildings1

 City of Los Angeles – 1500 buildings2

1EERI Concrete Coalition;  2NEES GC



Synergies


