
Detailing for Durability 
Sponsored by AIA Housing Knowledge Community 



Future, Free AIA Webinars 

March 9 
BIM for Small Projects  Register at No Cost 

 http://network.aia.org/events/webinars  

April 2 

Proving Your Point:  
Researched Sustainable Strategies in Historic Housing 

 

May 7 

Behavioral and Technical Housing Research 

http://network.aia.org/events/webinars�


View the Research Series On-Demand 

The AIA Housing Knowledge Community explored the ways that architects use 
research to enhance the health, safety, social, economic and environmental 
performance of buildings as well as the experiences of housing residents 
through a series of five webinars in fall 2011. At this time, the webinars are 
not available for on-demand CE credit. 

 

Research in Practice | Greening Housing Research  

Researching Resiliency | Affordable Housing Research  

Healthy Homes Research  

 

http://network.aia.org/Resources/ViewDocument/?DocumentKey=6479934c-30aa-4b10-9463-81ad5315b03b�
http://network.aia.org/Resources/ViewDocument/?DocumentKey=6aa034c9-dc7c-48b4-b899-38d6c35005bb�
http://network.aia.org/Resources/ViewDocument/?DocumentKey=ccaedd0c-6f48-44ac-b19a-2656833a3473�
http://network.aia.org/Resources/ViewDocument/?DocumentKey=3571ce05-c66a-4731-89f9-a47d7b031486�
http://network.aia.org/Resources/ViewDocument/?DocumentKey=537a946d-166b-4892-8b1e-3d5b0b41d1fe�


Paul Fisette 
Professor and Department Head 
Department of Environmental Conservation 
University of Massachusetts Amherst 
 
 
 
 
 
 
Stephen Schreiber, FAIA 
Professor and Architecture+Design Program Director 
Department of Art, Architecture, and Art History 
University of Massachusetts Amherst 
Moderator 

Submit a question to the moderator 

via the Chat box. They will be 

answered as time allows. 



Copyright Materials 

 

This presentation is protected by US and International Copyright laws.  
Reproduction, distribution, display and use of the presentation without 
written permission of the speaker is prohibited. 

 

© The American Institute of Architects 2012 
 



Compliance Statement 

“AIA Knowledge” is a Registered Provider with The American Institute of 
Architects Continuing Education Systems (AIA/CES).  Credit(s) earned on 
completion of this program will be reported to AIA/CES for AIA members.  
Certificates of Completion for both AIA members and non-AIA members are 
available upon request. 
 
This program is registered with AIA/CES for continuing professional education.  
As such, it does not include content that may be deemed or construed to be an 
approval or endorsement by the AIA of any material of construction or any 
method or manner of handling, using, distributing, or dealing in any material or 
product.   
 
Questions related to specific materials, methods, and services will be 
addressed at the conclusion of this presentation. 

 



AIA/CES Reporting Details 

All attendees will be eligible to receive: 
1 HSW/SD CEH (AIA continuing education) or  
1 Experience Hour of IDP supplementary education credit. 

All attendees at your site will submit for credit by completing the 
webinar survey/report form.  
  

The URL to the survey/form will be listed at the end of the 
presentation. Certificates of Completion can be download at the end 
of the survey. 
 

Continuing education questions can be directed to 
knowledgecommunities@aia.org.  

mailto:knowledgecommunities@aia.org�


Course Description 
Controlling moisture, rain and ground water are the most important factors in the 
design and construction of durable buildings. The shell of a house serves as the 
first line of defense between the occupants and the outdoor environment. Walls 
function as a weather barrier, nail base for finish materials and an energy 
conserving boundary. A sensible wall system is durable. And this requires all 
components in a wall assembly to be compatible for the long haul. Siding, siding 
finishes, housewraps, insulation and wall frames must work together while 
achieving distinctive goals.  

  

This webinar will discuss the detailing of houses as part of an overall strategy to 
control moisture. These strategies will reduce maintenance and lengthen the 
working life of structural components in wood-frame structures. The webinar will 
focus on moisture transport mechanisms, relative threats, primary actions, 
prevention and control. 



Learning Objectives 

1. Learn about strategies for designing durable, sustainable  
wall systems. 

2. Identify how architects can play a leadership role in design 
and constructing the building enclosure to control moisture. 

3. Learn about strategies for improving sustainable living 
including human comfort, low energy consumption, 
improved occupant health, durability. 

4. Gain an understanding of moisture transport mechanisms, 
relative threats, primary actions, prevention and control. 
 



Detailing for Durability 
 

Paul R. Fisette, Professor 
Department Head 

 

Environmental Conservation 
 

University of Massachusetts 
Amherst, Massachusetts 

 

pfisette@eco.umass.edu 
 



Discussion 
 
 

Moisture Transport Mechanisms 
Relative Threats 
 Primary Actions 
 Prevention and Control 
 



Why We Care 
 

Human Comfort 
 Energy Consumption 
Occupant Health 
Maintenance  
Durability 
 



Four Moisture Transport 
Mechanisms 

 
Vapor Diffusion  (lowest threat) 
Air Transport 
Capillarity 
 Bulk Transport (highest threat) 



Vapor Diffusion 

 Primary Action 
◦moves in or out 

 
 Requirements 
◦ permeance 
◦ driving force 
◦ time 
◦ surface area 
◦ source  



Diffusion Control 

 Easiest to control permeance of materials 
 

 Examples of vapor barriers 
◦ foil 
◦ polyethylene 
◦ Kraft facing 
◦ vapor barrier paint  

 

 Install on warm side 



Perm Ratings of Common Building Materials 
(Source: ASHRAE) 

 Built up Roofing…………………….….………...0.00
  

 0.35-mil Aluminum Foil……………………..……0.05 
 6-mil Polyethylene……………………….………0.06 
 1/2-inch Exterior Plywood………………………0.35 
 3 Coats of Oil-based Paint………………………0.65 
 Kraft Paper………………………..……..……..…1.0 
 1-inch Expanded Polyurethane……………….…..1.0 
 15-lb asphalt felt…………………….……….……1.0 
 1-inch Extruded Polystyrene…………..………….1.2 
 1-inch Molded Expanded Polystyrene…..………...3.9 
 3/8-inch Gypsum Wallboard …………...…………50 



Vapor Pressure vs.. Temperature 



Vapor & Capillary Control 



Air Transport 

 Primary Action 
◦ moves moisture in or out as vapor 
◦ second most dominant force ~ capillary drive 

 
 Requirements 
◦ source of moisture 
◦ holes or pathway 
◦ pressure differential 



Significance Air vs. Diffusion 



Air Transport Control 

 
 Control each - 1 at a time or all together 
 Easiest to control source or pressure 
 Control temperature vs. dew point 





Air & Bulk Moisture Control 



Methods of Control 

 Dehumidification 
 Dilution - air changes in heating climates 
 Depressurization in heating climates 
 Controlled ventilation 
 Point source ventilation 
 Raise surface temperatures 
 Control of #holes very difficult 



Heat Recovery Ventilation 



Air, Diffusion and Surface Temp 



Capillary Movement 
Second Most Serious Threat 

 

 Primary Action 
◦ Moves moisture from outside into envelope 

 
Requirements 
◦ Surface tension 
◦ Pore size 
◦ Source of moisture 

 



Surface Tension 

• Water spreads into thin film on clean glass left.  
 
• Water beads (cohesion of water-to-water) on oil-

coated surface on right. 



Capillary Rise 

 Examples 
◦ blotter paper 
◦ solder in plumbing 
◦ wood siding 
 
 

 Water wets glass (left) 
concave meniscus. 
 

 Mercury doesn’t wet 
glass convex meniscus. 



Capillary Control 
Pore Size: = 0 or >1/4” 

Below Grade 
 
◦ Stone base 
◦ Polyethylene (sealed) 
◦ Drainage mats 
◦ Parging/coatings 
◦ Good drainage 



Capillary Control 

Above Grade 
 • Paint  
• Small joints = pores 
• Space joined materials 
• Good drainage 
• Rain Screen 





Bulk Movement 
Most Significant Threat 
 

 Primary Action 
 
◦ Moves from outside 

into envelope 
 

◦ Snow, rain, and ground 
water most significant 
 

◦ Moves most moisture 
in the least time 

 

 Needed to Control  
 
◦ Bulk moisture (source) 

 
◦ Hole (pathway) 

 
◦ Driving force  
 (pressure, gravity, etc.) 



Above Grade Control 

 Sheltered Location 
 Rain Screen 
 Caulking 
 Flashing 
 Redundancy  
 Channel/Redirect 



Above Grade Control 



Below Grade Control 



Below Grade Control 



Structural Damage 
 

 Peeling Paint 
 Rotting Wood - 21% MC or 90% RH 
 Mold - RH > 70% 
 Condensation - cosmetic, health, & energy 
 Corrosion 
 Insects 



Paul Fisette 
Professor and Department Head 
Department of Environmental Conservation 
University of Massachusetts Amherst 
 
 
 
 
 
 
Stephen Schreiber, FAIA 
Professor and Architecture+Design Program Director 
Department of Art, Architecture, and Art History 
University of Massachusetts Amherst 
Moderator 

Submit a question to the moderator 

via the Chat box. They will be 

answered as time allows. 



Thank you for joining us! 

This concludes the AIA/CES Course #H12002. 
 

The webinar survey/report form URL is listed in the chat box and will be 
included in the follow-up email sent to you in the next few hours.  

 

Report credit for all attendees at your site by completing  
the webinar survey/report form within the next 24 hours. You will be 
prompted to download a certificate of completion at the end of the survey. 

 

Learn about other AIA webinar offerings at 
http://network.aia.org/events/webinars/. 

 

http://network.aia.org/events/webinars/�
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