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Expectations of Hospitals

1. Protect the lives of patients and health workers by ensuring the 
structural resilience of health facilities. 

2. Ensure that health facilities and health services are able to 
function in the aftermath of emergencies and disasters, when 
they are most needed. 

3. Improve the emergency management capacity of health workers 
and institutions

-World Health Organization

“It is the intent of the Legislature that hospital buildings
that house patients who have less than the capacity of
normally healthy persons to protect themselves, and that
must be reasonably capable of providing services to the
public after a disaster, shall be designed and constructed
to resist, insofar as practical, the forces generated by
earthquakes, gravity, and winds.”

–Alfred E Alquist Hospital Facilities Seismic Safety 
Act of 1983



Motivation

• When an earthquake hits, we expect our hospitals to remain functional….
• 1971: San Fernando
• 1985: Mexico
• 1994: Northridge
• 1999: Taiwan
• 2010: Chile
• 2011: Christchurch
• 2015: Nepal
• 2017: Mexico 



Resilient Rating Systems



Structural Performance Categories Non-structural Performance Categories
SPC 1 Building poses significant risk of  

collapse, danger to the public
NPC 1 Equipment does not meet anchoring 

or bracing requirements
SPC 2 Compliance with pre 1973 building 

code. Meets life safety requirements 
but unlikely to be repairable or 
functional.

NPC 2 Bracing and anchoring of  key 
systems such as: communication, 
emergency power, medical gases

SPC 3 Compliance with HSSA prior to 
1994. Meets life safety requirements 
but unlikely to be repairable or 
functional.

NPC 3 NPC 2 and bracing and anchoring 
of  nonstructural elements in critical 
care, clinical labs, pharmaceutical, 
radiology, and sterilization areas

SPC 4 Compliance with HSSA after 1994, 
may have structural damage that will 
hinder hospital services

NPC 4 NPC 3 plus proper anchoring and 
bracing of  all architectural, 
mechanical, electrical, and medical 
equipment

SPC 5 Compliance with HSSA after 1994, 
reasonably capable of  providing 
services after a major event

NPC 5 NCP 4 plus 72 hours of  onsite 
water and holding tanks. 



REDi Rating System



Safety
• Estimated 

probability of loss 
of life or injury 
and ability to 
safely exit the 
building

Damage
• Estimated repair 

cost after an 
earthquake to 
restore building to 
be pre-
earthquake 
condition

Recovery
• Estimated time 

for repairs to be 
complete so the 
building can be 
used for its 
intended function



Source: https://quakestar.org.nz/commercial-buildings/
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Hospital Rating Results

QuakeStar

OSHPD

REDi

United States
Resiliency Council

Hospital Safety Index

NPC: 4SPC: 5



Resilience: Elevators
Base Isolated: Stairs or 

Elevators allowed for Egress
Base Isolated: Elevators 

Required for Egress



Functionality—Utilities



Functionality—Impeding Factors
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Conclusions
• REDi, USRC, QuakeStar

• Detailed comprehensive assessments that consider building performance and recovery levels
• Inconsistency of criteria for rating systems
• Nonspecific to building occupancy type
• Disaster specific

• OSHPD
• Generalized performance categories

• Hospital Safety Index
• Quick assessment that requires limited calculations and only considers immediate impact
• Specific to hospitals
• Accounts for all hazards

• Overall
• Rating Systems focus on the performance of the physical building, largely neglect business continuity
• None of the rating systems provide enough detail in the immediate recovery time frame to provide 

emergency managers enough information to predict the immediate and short term operability of hospital 
after an earthquake


