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A common misconception in the construction industry is that 
a watertight roof automatically functions as an airtight roof 
assembly. While roofing systems are typically designed to prevent 
water intrusion, they often contain gaps at penetrations, curbs, 

parapets, and terminations that allow significant air leakage. A roof becomes 
an effective air barrier only when all transitions and penetrations connect 
properly to the building’s continuous air barrier system. Among all enclosure 
interfaces, the roof-to-wall transition, more accurately described as the roof  
membrane-to-air barrier connection, is one of the most critical. When 
properly designed and installed, this connection helps control air movement, 
moisture migration, and energy loss. When executed poorly, it can lead to 
excessive air infiltration and exfiltration, condensation, mold growth,  
reduced energy efficiency, and premature building deterioration. The  
challenge is compounded by the wide variety of roofing membranes, wall 
air barrier materials, insulation systems, and attachment methods available 
today. Successful roof-to-wall transitions require careful consideration of 
material compatibility, installation sequencing, and responsibilities among 
the trades involved. This paper explains the building science behind these 
connections and outlines practical approaches to creating durable,  
continuous air barrier systems.

The Big Disconnect:
Roof-to-Wall Connections

Why Roof-to-Wall Connections Matter
As air barrier requirements become increasingly common in building codes 
and high-performance building standards, the continuity of the air barrier 
system has become a critical design and construction consideration. One of 
the most frequently overlooked details is the connection between the wall air 
barrier and the roof assembly.
 

The roof-to-wall transition often represents the largest source of air leakage 
within a building enclosure because it combines:

     • High wind pressures
     • Multiple construction trades
     • Complex material transitions
     • Potential chemical compatibility issues
     • Challenging installation sequencing

If these conditions are not properly addressed, air leakage can transport  
substantial amounts of moisture into building assemblies, increasing  
the risk of condensation, mold, corrosion, and long-term performance 
issues.

The Building Science Behind Air Leakage
The primary function of an air barrier is moisture 
management. While air barriers also improve  
energy efficiency and provide resistance to  
allergens, pollutants, and noise transmission, 
controlling moisture movement is their most 
important role.

Research consistently demonstrates that air 
leakage transports significantly more moisture 
through a building enclosure than vapor  
diffusion through most construction materials. 
Even small openings can move large quantities of 
moisture-laden air into wall and roof assemblies, 
particularly in hot, humid climates.

When moisture-laden air reaches a surface below 
its dew point temperature, condensation occurs. 
This condensation can lead to:
     • Mold and mildew growth
     • Material deterioration
     • Reduced insulation performance
     • Interior staining and occupant complaints
     • Increased maintenance and repair costs
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Material Compatibility Is Critical
Modern building enclosure systems incorporate numerous materials,  
including:
     • Fluid-applied air barriers	           • PVC roofing membranes
     • Self-adhered membranes	           • TPO roofing membranes
     • Spray foam insulation	           • Modified bitumen roofing systems
     • Polyisocyanurate insulation	           • Metal panel assemblies

Not all materials are chemically compatible. Certain combinations can lead 
to deterioration, loss of adhesion, or premature system failure. Designers 
and contractors should verify compatibility between adjacent materials and 
obtain documented confirmation from manufacturers whenever roof  
membranes and air barriers intersect.

The Importance of Proper Design and Coordination
Many roof-to-wall failures are not the result of poor workmanship, but  
rather unclear responsibilities and lack of coordination among project  
team members.

Successful projects require:
     • Detailed design documentation
     • Three-dimensional transition details
     • Preconstruction coordination meetings
     • Clearly defined trade responsibilities
     • Proper sequencing of installation
     • Qualified and trained installers

Addressing these issues during design and preconstruction is considerably 
more effective and less costly than attempting to correct deficiencies after 
installation.

Key Takeaways
To create a durable and high-performing building enclosure:

     1. A watertight roof is not necessarily an airtight roof.
     2. Roof-to-wall transitions are often the largest source of air leakage.
     3. Air leakage can transport significantly more moisture than vapor  
         diffusion.
     4. Material compatibility must be evaluated at every transition.
     5. Continuous insulation can improve thermal performance and help  
         separate incompatible materials.
     6. Detailed coordination between designers, manufacturers, contractors,  
         and installers is essential.
     7. Air barrier continuity must be maintained across the entire building  
         enclosure.

Conclusion
The roof-to-wall connection remains one of the most important and  
frequently overlooked details in building enclosure design. Regardless of 
climate zone, uncontrolled air leakage can transport moisture into  
assemblies, leading to energy loss, condensation, mold growth, and costly 
repairs. Successful performance depends on proper design, compatible  
materials, clear construction sequencing, and meticulous installation.  
By treating the roof-to-wall transition as a critical component of the  
continuous air barrier system, building owners can achieve greater  
durability, efficiency, and long-term building performance.

The author of this paper is willing to answer any questions:  Ph: 210-859-3749     E: roys@division7.com
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