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Need for Seismic Retrofit

Northridge, USA 1994; Kobe, Japan
1995; Izmit, Turkey 1999; Chi-
Chi,Taiwan 1999; Gujarat, India 
2001; Kashmir, Pakistan 2005; 
Wenchuan, China 2008

ÅLow design lateral force 

ÅGravity-loading design 

ÅNo capacity design 

ÅNo beam-column joints design  

ÅNon-seismic Detailing

ÅPlain round bars

ÅInadequate anchorages, lap splices location

ÅLack of confinement and anti-buckling steel 

Hsuanko High 
School, Yingxiu

???

ñWhy do we still tolerate buildings that are 

unsafe in earthquakes?ò NZSEE 2009 

Conference Theme 

ñé2000+ vulnerable non-ductile rc frames 

in the city of San Francisco aloneéòProf 

Jack Moehle, NZSEE09 Keynote Speech.



NZ Scenario of Seismic Retrofit

ÅLack of public drive/outcry

ÅPublic rather spends $8.30 for disaster 
relief than $1.00 for disaster prevention 
(Healy (2008), USA data)

ÅLack of political will

ÅLack of local technical base on Retrofit 
Techniques and Solutions

Building Act 2004
ñéearthquake prone buildings..ò

NZSEE Assessment Guidelines 2006 

Wellington City Councilôs Earthquake Prone 
Buildings Policy May 2006

Maximum Timeframe for Retrofit

15 Years

10 Years

5 Years
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Á4-storey, RC frame: Christchurch, built 1950s

State of practice in NZ pre -1970s
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Seismic Retrofit Strategies

Pic source: EERI, existing literatures, mass media pictures

Selective weakening for retrofit:

1. Changing inelastic mechanism or failure modes.

2. Increasing deformation/ductility capacity.

3. Tackling some other issues: foundation upgrade, invasiveness, cost & effectiveness.
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