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Earthquake Performance Comparison of 
Multistory Apartment Building Constructed of 

Various Materials

US Resiliency Council
Evan Reis, SE

US Resiliency Council
We help communities assess buildings’ resilience to 

natural disasters

Here’s how:

We design
Building Rating 

Systems

We certify 
design 

professionals

We empower
building 

stakeholders

We advocate for 
resilience 
policies

We partner
with industry 

leaders
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The USRC E4 Principle

• The USRC’s E4 Principle builds Community Resilience by 
placing Engineering in the service of Equity, the 
Environment, and our Economy.

 Equity – working to ensure that resilience is affordable, 
practical and accessible to our vulnerable populations 
who are at greatest risk from natural hazards.

 Environment – recognizing that resilient buildings 
mitigate negative impacts on the environment, by 
reducing debris and the need to produce more 
materials following a natural disaster.

 Economy – preserving building assets and speeding 
recovery form natural peril events is essential to 
ensuring that they don’t become economic disasters 
for our communities and states.

Socioeconomic Impacts

Only 2 buildings 
collapsed

50% of buildings in 
downtown had to be 

demolished
Were expectations met?

Depends on who you ask!

Christchurch Earthquakes
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Environmental Impacts

27 meter high mound of 
debris

Toxic waste distributed 
around the country and to 

foreign islands

Christchurch Earthquakes

Multifamily
Apartment 
Performance 
Comparison

• Consider a four-story multifamily apartment style building built 
to the current building code, ASCE 7-16. 

• Evaluate seismic performance for four structural configurations: 
Insulated Concrete Forms, traditional wood framing, Cross 
Laminated Timber and steel framing.

• Consider performance in three cities: Los Angeles, Seattle and 
Memphis.

• Estimate cost of construction for each configuration.

• Evaluate net benefits among the four configurations in terms of 
reduced earthquake damage. 

• Determine the expected USRC performance rating for each 
configuration.
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Typical Building Plan

• Four stories, 9’ to 10.5’ tall
• 360’ x 68’ in plan over height
• Founded on slab and strip footing foundation
• Stucco exterior

Credit: NRMCA

Typical Building Details

Credit: NRMCA



2022 Concrete Innovations
www.concreteinnovations.com

©National Ready Mixed Concrete Association 5

Multifamily 
housing 
construction 
costs

Based on estimates from NRMCA 
using RS Means

Based on high variability of lumber 
costs, evaluated 100% and 125% of 
current lumber pricing

Costs are typically within 6% of each 
other
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All buildings are designed to basic 
requirements of ASCE 7-16 

Certain materials are inherently 
stiffer and stronger than others

Higher strength reduces structural 
damage

Higher stiffness reduces building 
drift and certain nonstructural 
damage

Los Angeles

Los Angeles
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Property damage 
and recovery time

Design Level Event (DLE) is building 
code design level

Property damage represents 
damage to structure and 
nonstructural systems.

Functional recovery time is time to 
restore basic function of building.
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Total Estimated 
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Total losses include Property 
damage and rental losses

Net benefit for Design Level Event 
includes reduced losses accounting 
for construction cost of ICF relative 
to other configurations
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US Resiliency Council Rating System

USRC Ratings

USRC Earthquake ratings provide an 
easy to communicate measure of 
performance

Silver Rating is approximately a 
code level design for Risk Category II 
buildings

Gold and Platinum Ratings are 
typically reserved for Risk Category 
III and IV buildings
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Contributors

Evan Reis, US Resiliency Council Project Manager
Hohbach-Lewin Structural Engineering
NRMCA Codes and Standards Committee Cost estimating

SPONSORS: National Ready Mix Concrete Association
RMC Research & Education Foundation

Construction Materials and ESG+R

The Sustainability Life Cycle of Resilient and Non-
Resilient design

Construction

End of life

Resilient Non-Resilient

Deconstruct and 
recycle

Destruction and 
debris

The choice of a building’s structural system and material has impacts far beyond the initial dollar 
and carbon cost of construction.

Environment:  Reducing CO2 not only when a project is built, but over 
its life cycle. 

Sustainability: Sustainability is not just about our having a low 
impact on the environment, but also about the environment having a 
low impact on us. 

Governance: Cities and businesses have a responsibility to ensure 
that building occupants are safe before, during and after a natural 
disaster. 

Resilience: Recovery time is essential to the resilience of businesses 
and communities.  
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• Superstorm Sandy is a good example of what can happen when we invest 
in “green design” but not disaster resilience. 

• Even newer code buildings suffered significant damage.
• The disposal and replacement of damaged buildings caused an

environmental disaster and carbon emissions, on top of 
economic devastation.

• USRC-rated buildings do more than protect people and assets from harm; 
damage avoided reduces the amount of debris and new resources needed 
to rebuild. 

• Both green and resilient design are critical to true sustainability.

HURRICANE SANDY DAMAGES

305K
Housing units in
NEW YORK

346K
Housing units in
NEW JERSEY

10M
tons of debris  
generated

Natural disasters threaten 
decades of progress in 
sustainability

“Green” and resilient design are two sides of 
sustainability
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Rating systems in development

Wildfire – 2023Wind – 2020-2022

Flood – 2023 Tornado – 2025

Earthquake – 2016

The US Resiliency Council

E n g i n e e r i n g i n  t h e  s e r v i c e  o f  e q u i t y ,  t h e  
e n v i r o n m e n t a n d  t h e  e c o n o m y

A  5 0 1 ( c ) 3  o r ga n i za t i o n
w w w. u s rc . o rg

e va n . re i s @ u s rc . o rg


