


The Seismic Isolation Standard for 
Continual Functionality 

specifies criteria for isolator 
properties that limit seismic damage 

to less than 2%, 4%, or 8% of 
facility replacement cost.



Triple Pendulum Shake Table Tests 
E-Defense NEES TIPS
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ASCE 7-16 
The Seismic Isolation Standard 
for Continued Functionality is 
based on ASCE 7 design loads 
and analysis requirements, and 
specifies performance criteria 
for isolator properties that 
satisfy ASCE 7 Chapter 1 
requirements for Functionality 
after earthquakes.  



FEMA P58
The Seismic Isolation 
Standard specifies 
resiliency criteria that 
limit seismic damage,    
using the FEMA 58 
methodology to 
calculate expected 
seismic damage to 
buildings.



FEMA P695
The Seismic Isolation 
Standard specifies the 
required isolator shear 
strength and 
displacement capacity, 
based on FEMA P695 
collapse probability 
calculations, to satisfy 
ASCE 7 Target 
Reliabilities for 
structural stability. 



ASCE 7-16 Chapter 1
requires that isolator design loads 
be less than the isolator capacities 
as specified by a materials and 
fabrication standard for isolators.  

An isolator standard must always 
be specified.  





Manufacturer Responsibilities 

Isolator properties to limit damage

Isolator capacities to satisfy structural safety 

Qualification, Capacity, Dynamic Property, 
and Quality Control tests for isolators.







Christchurch City Center
Three days after the Magnitude 6.3 Earthquake, 2011 



Christchurch City Center
Three years after the Magnitude 6.3 Earthquake, 2011.

70% of buildings demolished.  After 5 years, only 15% have
been rebuilt.  Median loss of property use 15 years.  



Replacement Olive Hospital, World’s Strongest Building
1.2g Lateral Shear Capacity,  R=1 for MCE 

No structural damage during the 1994 magnitude 6.7 earthquake. 
Severe architectural damage causes the hospital to be  evacuated the day of the 

earthquake, and remained closed for three months.  The hospital could not  
attend to the people injured by the earthquake.



Hospital Closed After Chile Earthquake



Train System Control Center closed after the Chile Earthquake



Court Closed After Chile Earthquake



Commercial Building Closed After Chile Earthquake



Inside Commercial Building



Inside Commercial Building



Inside Commercial Building



Non-Structural Building Damage



Non-Structural Building Damage



Non-Structural Building Damage



Inside Hospital, California



Inside Hospital, California



Indonesia Hospital Patients in Street, 2018



Indonesia Patients on the Street in the Dark, 2018



Indonesia Patients on the Street in the Dark, 2018



Mexico Hospital Patients In Street, 2017



Mexico Hospital Patients In Street, 2017



Mexico Hospital Patients In Street, 2017



Mexico Hospital Patients In Tents, 2017



Mexico Patients on the Street in the Dark, 2017



Hospital de Bahía de Caraques
Evacuated on the day of the earthquake.  No hospital care available for 

those injured in this city.   Cost of repair 40%.  Loss of use as a 
municipal  building will be 3+ years.  Total earthquake loss equal to 

56% of original construction cost.  Once municipal funds are available, 
a new hospital will be constructed at a different site.  The new hospital 

will be designed and built for Continued Functionality.  



Pinas Del Oro Hospital, Ecuador



Loma Linda Hospital, San Bernadino CA 



San Francisco General Hospital 



Stanford University Hospital 



Mills Peninsula Hospital, California



Washington Hospital, California



Basaksehir Hospital Facility, Turkey 
1 Million square meters



Adana Hospital, Turkey
550,000 square meters



Lutfi Kirdar Hospital, Turkey 
300,000 square meters



Elazig Hospital, Turkey
250,000 square meters



Goztepe Hospital, Turkey 
200,000 square meters



Okemedani Hospital, Turkey
200,000 square meters



The World Health 
Organization  “WHO” 
Safe Hospitals directive 
specifies that new 
hospitals be designed and 
constructed to maintain 
maximum functionality 
after earthquakes.
The governments of 194 
countries, including New 
Zealand, Japan, and the 
USA, have committed to 
do their best to comply 
with this WHO Directive.  
Structural codes and 
practices need to be 
consistent with this 
commitment to the WHO.   



Peru law requires 
hospitals to be 
designed to maintain 
their maximum 
capacity to function 
after an earthquake, 
using seismic 
isolators.



Medicina Deportiva del Callao



Hospital General de Puno



Apple California Corporate Headquarters 
400,000 Square Meters, 98% reliability of limiting 

seismic damage to less than 2%



The isolators for this Ecuador bridge were designed according to the Continued 
Functionality criteria in the Isolator Standard.  The bridge  maintained full 
functionality during the 2016 magnitude 7.8 earthquake.  The isolators 
experienced seismic loading demand 2 times the code MCE spectra. The Ecuador 
Army Corps of Engineers reported this bridge maintained functionality during 
and after the earthquake, with 15,000 vehicles crossing the bridge during the first 
24 hours, evacuating the injured persons from the devastated City of Bahia.  The 
Ecuador Army Corps of Engineers has adopted the Seismic Isolation Standard for 
Continued Functionality as mandatory for all their isolated projects. 



Wellington Town Hall Seismic Isolation Retrofit 



Fletcher Construction paid NZ $ 30 million to repair earthquake 
damage to the Christchurch Women’s Hospital constructed 

with rigid Lead Rubber Isolators

“Performance Analysis of Base Isolation System” 
UC CF 1297:  “the lead-rubber isolators did not 
displace during the earthquakes and the hospital 
responded essentially as if it was fixed base”



Wellington Children's Hospital Isolator Comparisons



Isolators are Dumb
Engineers need to be smart

The Seismic Isolation Standard 
for Continued Functionality 

should be specified as the product 
standard for all isolators. 



Thank You

for helping to build a resilient 
and sustainable society.


