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2011 Christchurch earthquake begs 
the question: is life safety enough? 

Before After



USGS Mw 7.0 HayWired earthquake scenario
All code-compliant buildings: 1 in 4 impaired 

(collapsed, red-tagged, or yellow-tagged)
If all buildings had 1½ x strength of current 

requirements: 1 in 20 impaired



USGS Mw 7.0 HayWired earthquake scenario

Porter (2016) SEAOC Convention



SPUR: How Safe is Safe Enough?

άhǳǊ research indicates that 
for San Francisco to avoid a 
slow and arduous recovery, 
95 percent of its housing 

must be able to meet 
shelter-in-place standardsΦέ



The public prefers more

What
immediate
occupancy

costs
What 

IBC gives

What 
people
want

Davis and Porter (2016) Earthquake Spectra



1½ x code strength & stiffness costs 1% more

Strength Cost

increase increase

Apartment 41% 0.9%

Office 14% 0.7%

Retail 84% 0.2%

Warehouse 88% 1.0%

Hospital -4% 0.0%

School 49% 0.4%

To make 6 Memphis buildings meet 2012 IBC rather 
than 1999 SBC requires greater strength & stiffness



How can 1½ x strength & stiffness only cost 1%?

Nonstructural, 
67%

Overhead & 
profit, 17%

Structural labor, 8%

Structural material to 
resist gravity, 6% Structural material to 

resist earthquake, 2%



Stronger, stiffer buildings are clearly practical


