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WEAK/SOFT STORY & NON-DUCTILE CONCRETE & TORSION



Develop and Implement 
Evaluation/Retrofit Guidelines, Tools and Programs

San Francisco: Mandatory Soft Story Retrofit Ordinance



San Francisco: Mandatory Soft Story Retrofit Ordinance
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Taiwan School Evaluation/Retrofit Program
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“Affordable” Retrofit Techniques / Collaborations



“Affordable” Retrofit Techniques / Collaborations



Quality Control in Construction / Modification

Courtesy of NCREE &



Damaged Buildings:
Real World Specimens

Damage Records
+ Construction Documents
+ Ground Motions
= Real World Specimens

Gulet et.al. 2007Kim. 2008

Research

Standard / Code / Guides

ASCE 41
(ACI 369)

ACI 
318

FEMA/
ATC/NIST

Practice



• 12 Stories + 2/4 below

• 2 Towers: 1986/ 1992

• 1200 Beds

• Minor non-struct. damage

• No disruption of service

Operational Performance: Chi-Mei Medical Center



Lessons Learned from Disastrous Earthquakes
 Develop and Implement Evaluation/Retrofit Guidelines, Tools and Programs

 “Affordable” Retrofit Techniques 

 Collaborations between Experts in Different Material Research Fields

 Quality Control in Construction / Modification

 Real World Specimens

 Confirm Expected Performance
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