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low-cost retrofit programs.
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How Wildfire Attacks Homes in the WUI

● “Therefore, we define fast fires as events that grow >1620 ha 
(roughly 4,000 ac) on a single day (i.e., maximum FGR > 1620 
ha/day). These fast fires represent only 2.7% of all events, yet they 
account for 89% of the total structures damaged or destroyed.”

● “This speed corresponds to the 97th percentile of maximum daily fire 
growth registered between 2001 and 2020, representing 1616 
events out of 60,012 total events and 60.1% of the burned area in 
the FIRED record.

● Sustained high winds, low RH, close proximity to WUI, following a 
period of desiccation.

J ennifer K. Balch et al.,
The fas tes t-growing and mos t des tructive fires  in the US (2001 to 2020).Science386,425-
431(2024).DOI:10.1126/ science.adk5737

https://doi.org/10.1126/science.adk5737


The 3-”Risks”
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$ Risk 
Transfer

Risk = Hazard x Consequence



The What and When of Structural Hardening
Structural 
Hardening
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reason?
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All rights reserved. No part of this presentation may be 
reproduced or transmitted in any form by any means, 
electronic, mechanical, photocopy, recording, or other 
without prior written permission.

For permissions to use this content, email 
onlinelearning@rdh.com.

This material is intended to be used for reference, 

continuing education, and training purposes only. 

Neither RDH Building Science, Inc., nor the 

persons presenting the material, make any 

representation or warranty of any kind, express or 

implied, with regard to whether the material is 

appropriate for, or applies to, any specific project, 

circumstance or condition. Applicable and current 

laws, codes, regulations, standards and policies, 

as well as project and site-specific conditions, 

procedures and circumstances must always be 

considered when applying the information, 

details, techniques, practices and procedures 

described in this material.

Disclaimer
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Case Studies & Lessons Learned



Case Study - Lahaina

 2023 - destroyed town of Lahaina, Maui

 Fast moving grass fire, initially ignited highly 

susceptible building enclosures (cedar 

siding/shake roofs, single pane windows)

 Quickly lead to building to building spread 

(urban conflagration)

 Fire fighting resources quickly overwhelmed

 Some lessons from surviving buildings – more 

resilient construction, landscaping, location 

etc. 

 Report produced in 2020 stated West Maui had 

>90% chance of wildfires every year



Case Study – Camp Fire

 2018 - destroyed 1800 structures, including 

Paradise, California

 Dry conditions, fast moving forest fire fueled by 

strong winds ignited highly susceptible buildings

 Majority damage was building to building spread

 Assessment of damage (pre/post 2008 California 

wildfire code introduction)

 18% of homes built before 2008 survived (no building 
requirements for wildfire resiliency)

 51% of homes built after 2008 survived (improved 
building enclosure resiliency)

 Most of the 49% damaged were structure to 
structure fire damage

 The footprint of the Camp Fire had experienced 13 

large wildfires since 1999, 42 since 1914. 

Significant mitigation taken from 2011 onwards



Camp Fire Lessons

 Wildfire Building Code works

 Existing buildings are an overwhelming proportion 

of structures in WUI zones

 3% of the homes affected by the Camp Fire were built after 
2008 (350)

 97% built before 2008 (12000)

 Can’t just focus on new buildings – Also need to 

address existing building vulnerabilities for 

community protection

 Building enclosure weak points need to be 

addressed 

 Forest fire, sparks and embers and then building to 

building spread

 Voluntary enrollment is insufficient for community 

resistance





Exterior Wall Assemblies



Roofing Assemblies



Wood Decks, Fencing & Other Fuel



Soffits & Vents



Window Assemblies



Concrete Foundations



Metal Buildings



Sprinklers & Active Fire Protection



How Do I Know If My Project Building Is At Risk?





Impact

 United States

 ~30% of US Pop lives in WUI 
zone (Radeloff et al. 2018)

 ~99M

 1 in 6 Americans live in areas 
with significant wildfire risk

https://www.washingtonpost.com/climate-
environment/interactive/2022/wildfire-risk-map-us/



What is Wildfire Resistant Construction (WFRC) ?



2 Paths for 1h Wildfire Protection for Wood-Framed Structure

Core Wall : Exterior Rated Gypsum Sheathing Fire & Heat Resistant Exterior Insulation: 
Mineral Wool



Enclosure Vulnerabilities



+Importance of Details

Once the wall assembly is designed and 

meets the 1h WFRR then develop the 

building enclosure details for fire protection

Getting the details correct is just as critical 

as the assembly design - is a complete 

system

 Non-combustible materials

 Resistant to high temperatures from contact 
with brands/embers and from radiant heat

 Block ember entry w/ screens

 Protect temperature sensitive materials like 
wood, plastics etc.

Consider resiliency and post-fire repairs



Wildfire Resistant Barrier (WFRB)

Same idea as air barrier, vapor barrier, 

water resistant barrier

Must be continuous and encapsulate 

the combustible elements of the 

building

Must be able to resist heat and embers



Wildfire Resistant Construction Details



RDH WFRC Technical Sheets & Other Technical Guidelines















RDH Field Testing & Demonstration Burn

Three Wood-frame Wall 

Assemblies:

Two 1h WFRR Wall 

Options

 Core Wall w/ Gypsum 
Sheathing

 Exterior Mineral Wool 
Insulation

One conventional wall, 

with no exterior fire 

rating, representing 

typical wood-frame home 

reference

Gypsum 
Sheathing & 
Vinyl Siding

Mineral Wool 
& Fiber 
Cement 
Siding

Unprotected 
with wood 

siding



Gypsum 
Sheathing & 
Vinyl Siding

Mineral Wool 
& Fiber 
Cement 
Siding

Unprotecte
d with 
wood 
siding





Unprotected 
with wood 

siding



Gypsum 
Sheathing & 
Vinyl Siding



Mineral Wool 
& Fiber 
Cement 
Siding



Cost Analysis



How much does it 
cost?

Developed archetype house
 2000 sf

 ¾ basement

Asked local contractors to cost 
out requirements
 Typical construction

 Wildfire-resilient construction

QTOs and material options 
provided

Archetype House



Typical house

Asphalt fibreglass composition shingle roof

Engineered wood eave and fascia 

Hardieplank lap siding

Double-pane windows, argon-filled, LowE coating

Combustible vents and flashing

Typical screen frames for operable windows

Concrete foundation

Wood or fibreglass exterior doors

Window to wall ratio ~0.20



Wildfire-resilient house

 Asphalt shingle roof

 Non-combustible pipes and vents

 Non-combustible flashing and trim

 1.5” mineral wool exterior insulation, or 5/8” Type-X 
gypsum exterior sheathing

 Fibre cement siding

 All ventilation openings include metal screen

 All gaps greater than 1/8” are sealed

 Double-pane windows, argon-filled, LowE coating with 
tempered outer pane

 Concrete foundation with non-combustible protection 
board

 Fire rated exterior doors

 Window to wall ratio ~0.20



Preliminary Results

Many things didn’t change, ie. not common to use vinyl gutters and downspouts 

and asphalt fibreglass composite shingles are used everywhere

Fire rated wall assembly adds cost

Tempered glass adds to window package total cost

Non-combustible trim and flashings more costly/time consuming

Fire-rated doors might be an issue for high performance homes

Approximately 2% cost increase for above-code design can result in 

significant safety and financial savings of approximately $4 for every 

$1 spent on mitigation.



Additional Resources



 Rockwool/RDH Technical Bulletin: https://www.rockwool.com/syssiteassets/o2-

rockwool/documentation/technical-bulletins/residential/rockwool—building-with-stone-wool-in-wildfire-

prone-areas.pdf?f=20250311140839

 SFPE WUI Handbook: https://www.sfpe.org/wuihandbook/home

 NFPA Wildfire Resources: https://www.nfpa.org/education-and-research/wildfire

 2022 CBC – Chapter 7A: https://up.codes/viewer/california/ca-building-code-2022/chapter/7A/sfm-

materials-and-construction-methods-for-exterior-wildfire-exposure#7A

 Calfire WUI Listed Products: https://osfm.fire.ca.gov/what-we-do/fire-engineering-and-

investigations/building-materials-listing

 IBHS Wildfire Research: https://ibhs.org/risk-research/wildfire/

 AIACA Hardening for Wildfire Resilience: https://aiacalifornia.org/news/hardening-for-wildfire-

resilience/

 Continuing Education: Wildfire-Adapted Design: https://www.architecturalrecord.com/articles/14853-

continuing-education-wildfire-adapted-design#continuing-education

 Sustainable Defensible Space - www.defensiblespace.org

Additional Resources



rdh.com
Learn more at

@RDHBuildings

RDH Building Science

Discussion 
+ Questions
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