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Building to ZERH/Lessons Learned 
 & FORTIFIED Build 
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Building to Meet ZERH w/Multiple 
Layers of Foamboard: Lessons Learned  
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ZERH: A!ordable? 



ZERH: What is it? 
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DOE ZERH Requirements 



DOE ZERH Requirements 



DOE ZERH Requirements 



Rigid Foam: choosing a method 
Two methods 
 
¥! Water control layer in 

front of rigid insulation 
¥! Water control layer behind 

rigid insulation 
¥! We chose behind rigid 

insulation. 
¥! *Water control layer must 

be continuous  and 
uninterrupted!* 



Rigid Foam Concept 
Thermal control 
layer outside the 
structure. 
¥! Protecting the 

structure 
¥! OSB sheathing never 

reaches dew point 
¥! Dry to the inside Ð 

Class III vapor 
retarder 



What worked well? What didnÕt? 
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Starting with ICF foundation design 
Foam board/ICF 
 
¥! 3Ó foam board over 

framed wall (2Ó x  4Ó) 

¥! 1Ó foam board over 
ICF foundation wall, 
extending down 2Õ 



Foam board detail at foundation 



Foam board detail doors & windows 



Foam board detail doors & windows 



Foundation to framing 

¥! Subtitle 

Continuous 
Water  Control 
Layer 
 
¥! Plans vs. real 

construction methods 
¥! *Water control layer 

must be continuous  
and uninterrupted!* 



Foundation to framing 

¥! Subtitle 

¥! Continuous 
Water  Control 
Layer 

¥! Bug Screen/air  
flow 

¥! Bringing  1Ó 
foam board 
down over  ICF 
foundation 



Building the layers of rigid foam 

¥! Subtitle 



Window/door bucks and furring 
strips 

¥! Subtitle 



Window/door bucks and furring 
strips 

¥! Subtitle 



Maintaining Air Flow  



Evolution of Technique 



Garage/House, Penetrations, So"t 



Windows: air/water control layers 
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#ermal control layers 
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Fasteners 

Pre-drilling  &  

Countersinking  



Preparing for Siding 



Exterior 



Roof to Wall Detail 

Thick 
layers, 
Diverter 
flashing  



HRV/Rim Cavity 

HRV/Rim joists  



Interior 

Central 
returns 
Pass-
through 
grilles  

Ceiling Sealing 

Electrical boxes 
Top wall plates  
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Monthly Cost Increase 
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Alternative? 

vs. 

Per 
4Õ x 8Õ 

 

$17.00 $23.25 



Source: 

buildingscience.com 

BA-1406: Final Measure Guideline:  
Incorporating #ick Layers of Exterior Rigid 
Insulation on Walls 

 
Joseph Lstiburek,$Peter Baker - APRIL 15, 2015 

 
http://buildingscience.com/documents/bareports/ba-1406-!nal-measure-

guideline-incorporating-thick-layers-exterior-rigid-insulation/view 
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What is FORTIFIED? 



http://player.vimeo.com/video/112705020?autoplay=1 

What is FORTIFIED? 
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FORTIFIED 
BRONZE:      
Roof & Surroundings  
 
SILVER:            
Gables, Chimneys, &  
Attached Structures  
 
GOLD:           
Garage Door &                                               
Continuous Load Path  



http://player.vimeo.com/video/237087513?autoplay=1 

Why FORTIFIED 

http://player.vimeo.com/video/237087513?autoplay=1 



FORTIFIED Build 
Research Testing Background Information 

 
¥! Stronger, more durable homes can be achieved through objective engineering solutions, which IBHS generates through 

rigorous research and testing. 
 
¥! IBHS launched its FORTIFIED HomeTMÑHigh Wind program last year during the National Tornado Summit to help 

homeowners located in inland areas build safer, stronger new homes, and retro!t or repair existing homes to make them 
more resistant to high winds. 

 

¥! During the past !ve years, claims related to wind and hail damage on a 
national basis have accounted for almost 40 percent of all insured losses, 
averaging approximately $15 billion annually Ñ and growing each year; just last year (2016), the 
top !ve most costly catastrophes for insurers were all high wind, hail storms and thunderstorms, according to ISOÕs 
Property Claims Service. 

¥! Billion dollar wind storms are not unusual any more. On May 8 this year, Denver had its most expensive high wind and hail 

storm ever with estimated insured losses of $1.4 billion. Minnesota, Wisconsin, and Michigan had 
high wind and hail storms June 11, with insured losses likely to reach $1 billion.#
  

¥! The highest designation IBHS o"ers, FORTIFIED HomeÑHigh Wind Gold, recognizes (among other things) a sealed roof 
deck, porches, carports, and garage doors, as well as a strong continuous load path, which ties a home together from the 
roof to the foundation so that it can withstand the signi!cant stress of high winds. 



http://www.youtube.com/embed/2z18pilZ7DA?autoplay=1 

Why? #e Quick Visual Answer: 

http://www.youtube.com/embed/2z18pilZ7DA?autoplay=1 



http://www.youtube.com/embed/xS4kTWDeHOY?autoplay=1 

Advantage of Bronze Minimum:#
Deck Seal 

http://www.youtube.com/embed/xS4kTWDeHOY?autoplay=1 



Roof 
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Bronze - Surroundings 



Silver - Gables 
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Gold - Continuous Load Path: #

Foundation 



Gold - Continuous Load Path:#

Openings for Windows/Doors 



Gold - Continuous Load Path:#

Openings for Windows/Doors 



Gold - Continuous Load Path: #

Wall to Plates & Roof Truss 



Gold - Continuous Load Path: #

Wall Plate to Plate & to Floor Truss 



Gold - Garage Door:#

Higher Wind Load Rated 



Forti%ed Costs 

BRONZE
: 
 
SILVER: 
 
GOLD: 

Materials only  

Added expense of 
shingles & ÒnailingÓ of 
Permafelt   
2x4 bracing & minor 
strapping #

 
Anchors, strapping/clips, 
screws, & ÒspecialÓ nails  



Questions? 

Brian J. Wimmer Lou Behrens 

#ank You! 


