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Rigorous attention to details with the correct selection, installation and coordination of air and waterresistive barrier systems is one way to avoid awkward and potentially expensive meetings on the back
end of projects. The myriad of products available, all claiming to be the answer, adds to the confusion. Air
barriers, water-resistive barriers, openings, architectural features, transition membranes, sealants and
substrates and exterior finishes must all coordinate with and be compatible with each other. They must
also meet the code and perform as intended. An understanding of the uses, potential conflicts associated
with air and water-resistive barriers and proper planning could help avoid that awkward meeting.

Intent
The intent of this paper is to build awareness of the issues related to the compatibility, sequencing,
penetration, transition detailing, termination of flashing systems and site issues related to the
successful installation of air barrier and water-resistive barrier systems.

What is an Air Barrier?
An air barrier system as defined by the Air Barrier Association of America is the combination of the air
barrier assemblies and the air barrier components, connected by the air barrier accessories, that are
designed to provide a continuous barrier to the movement of air through an environmental separator.
The 2012 International Energy Conservation Code (IECC) and ASHRAE 90.12010 (referenced in IBC
2012) require that heated buildings in climate zones 4-8 feature a continuous air barrier. Compliance is
defined in one of three ways:
1. Material/component permeability (0.004 cfm/ft2 @ 1.57 psf)
2. Assembly air leakage (0.04 cfm/ft2 @ 1.57 psf)
3. Overall building air leakage (0.4 cfm/ft2 @ 1.57 psf)
The former two involve laboratory testing, while the latter involves field testing and/or
commissioning.
Air barriers and vapor barriers are not necessarily the same. Vapor barriers—or, more accurately, vapor
diffusion retarders—are used to reduce the rate at which water vapor can move through building
materials. The rate at which water vapor transfers through, or permeates, a material is known as the
permeability rating and is described in perms (1.0 US perm = 1.0 grain of water vapor/squarefoot/hour/inch of mercury). Typically, anything listed as less than 1 perm is considered impermeable.
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In climates where high temperatures are more common, the vapor barrier is installed on the exterior of the
wall assembly. Under no circumstances should a vapor barrier be installed on both sides of a wall
assembly. This will trap unwanted moisture within the wall assembly.
Products used for drainage planes must be permeable to allow water vapor to escape from the structure.
Vapor drive is in the direction of warm to cold. Water vapor moves from the warm side of building
assemblies to the cold side of building assemblies. The key here is understanding exterior climate related
to interior conditions and where critical air pressure changes occur that can trap moisture rather than
letting it escape.

Types of Air Barriers
Air barriers occupy two main categories; fluid-applied membranes and self-adhered membranes. Other air
barrier categories include: sprayed polyurethane foam, mechanically fastened commercial building wrap,
board stock, membranes factory bonded to sheathing, adhesive backed commercial building wrap and
water-resistive barriers.
Fluid-Applied Membranes: Asphaltic and synthetic membranes providing monolithic,
elastomeric membranes designed to be sprayed, rolled, or troweled.
Self-Adhered Membranes: Butyl and rubberized asphalt membranes providing composites of adhesive
and facer that are designed to be used as a membrane or an accessory of the air barrier system.
Some air barrier systems also function as the water-resistive barrier. One example is the liquid applied
product typically provided by EIFS manufacturers and referred to as an A/W (air/weather) barrier. EIFS
systems are typically adhesively installed. Care must be taken to ensure the adhesive is compatible
with not only the A/W barrier, but the wall penetration flashing as well.

Water-Resistive Barriers (WRB)
International Building Code (IBC) 2012 addresses Weather Protection in Section 1403.2, Water-Resistive
Barriers in Section 1404.2, and Wall Penetration Flashing in Section 1405.4.
A water-resistive barrier is a thin membrane, typically 5 to 15 mils thick (.005 to 0.015 in. or 0.13 to 0.38
mm), which is intended to resist liquid water that has penetrated behind the exterior cladding.
A properly installed water-resistive barrier (which includes proper flashing over doors and windows,
continuity at seams, and sealing around penetrations) will improve the overall moisture efficiency and
performance of the building’s wall system by providing a secondary moisture drainage plane.
Water-resistive barriers resist bulk water penetration and wind-driven rain that penetrates the exterior
cladding from intruding into the wall assembly. Water will be channeled down the outside surface of the
water-resistive barrier, thus reducing the potential for condensation build- up in the wall assembly which
reduces the likelihood of moisture problems, rot and degradation. There are many competitors in the air
barrier and water-resistive barrier industry. The competitive landscape has certainly grown over the last
five years. Without an Air Barrier ASTM Guide specification similar to the ASTM C920 sealant
specification or ASTM C836 waterproofing specification, and the numerous manufacturers the
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product options can be confusing. The content of this paper will help guide you through performance
requirements and qualifications for you to consider during the selection process to make sure that the air
barrier system, water-resistive barrier, assembly, material, components, and accessories will perform as
intended and expected.

Listed above are a handful of the manufacturers producing products used as air and water-resistive
barriers.

Installation
Compatibility, sequencing, penetration and termination of flashing, and site issues all play a major
role in the successful installation of air barrier and water-resistant systems. Preconstruction
meetings, mock ups, and job specific details are a good way to mitigate these issues. Consider the
image below that depicts just one of many examples of what can happen when compatibility and
multi-sourced product issues go unaddressed.
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Noted in the photograph above is an incompatible collection of 7 products by 4 manufacturers:
1. Henry Thermoskin, 2. Henry 925 Sealant, 3. Dow 795 Sealant, 4. Tremco Gasket, 5. Carlisle EP95
Adhesive, 6. Carlisle HP250 Splice Primer, 7. Carlisle EPDM Membrane.
If a failure occurs at this condition, determining which installer or manufacturer’s product is responsible
could result in endless finger-pointing. It could be that each of the multiple products perform as intended
by the manufacturer but are simply not compatible with each other. This problem began in design phase,
continued through the submittal phase, and was likely not addressed in preconstruction meetings or
during the mockup process when compatibility issues could have been identified and addressed. Single
source product selection may be a simpler solution for avoiding compatibility issues, and the key to a
successful project.
Sequencing of incompatible WRBs or A/W barriers can create challenges as well.
For example, if an adhesively installed exterior cladding (such as EIFS) using a liquid-applied A/W barrier
is installed directly adjacent to an exterior cladding using a mechanically fastened sheet- membrane
WRB, (such as Tyvek) at a vertical transition, sequencing is critical. The adhesive used to fasten the
EIFS, likely would not bond to the sheet membrane WRB. Therefore, the liquid-applied A/W barrier
should be installed first, several inches beyond the transition point of the two barriers and claddings, to
ensure a continuous WRB. The sheet membrane WRB would then be installed over the extended liquid
applied A/W barrier, but terminating at the exact transition point of the two claddings. This would facilitate
adequate lapping of the incompatible barriers, therefore minimizing the chance of moisture intrusion, but
still allowing the adhesive used to install the EIFS to bond to the compatible liquid applied A/W barrier.
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EIFS / CI system horizontal termination at stucco. Horizontal transitions from an adhesively installed
exterior cladding (such as EIFS) using a liquid-applied A/W barrier, to an exterior cladding utilizing a
mechanically installed sheet membrane WRB, can create transition detailing challenges as well. Quite
often, metal flashing must be utilized to facilitate the transition between the two incompatible barriers, and
exterior claddings.
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EIFS / CI system vertical termination at stone veneer: Transition detailing and sequencing of terminations
of exterior wall cladding A/W barriers at roof assemblies and/or waterproof decks are critical as well, and
create similar challenges.
A simpler approach to the above-mentioned challenges would be to install a single sourced WRB or A/W
barrier that is compatible with, and meets the performance criteria, of both exterior claddings.
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Fire Code Requirements
To further complicate matters, in recent years, the concern of fire has grown and NFPA 285 has been the
standard to meet in the air barrier industry. National Fire Protection Association (NFPA) 285 is a full wall
assembly burn test designed to determine that materials used in the wall assembly, when exposed to fire
on the exterior face of the wall, do not spread flame over the surface or through the core of the otherwise
non-combustible wall assembly. International Building Code (IBC) 2012 addresses surface burning
characteristics, internal thermal barriers, and fire testing of walls with foam plastic insulation in chapter 26
/ section 2603, stating: “The “specific” exterior wall assembly shall be tested in accordance with and
comply with the acceptance criteria of NFPA 285.”
Changes in the 2012 editions of the IBC now require exterior wall assemblies for Type I, II, III and IV
construction greater than 40 feet in height contain combustible water-resistive barriers to pass NFPA 285.
In addition, chapter 13 of the 2012 IBC is the International Energy Conservation Code (IECC) which calls
for a continuous air barrier throughout the building thermal envelope and provides guidelines related to air
leakage. Since the air barrier system often functions as the water-resistive barrier, air barrier systems,
including membranes, sealants and transitions, are being tested as a part of the wall assembly when
NFPA 285 is required.

NFPA 285 Fire Test
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Apparatus for NFPA 285 Fire Test
The contract documents convey the design intent to comply with code, or, more specifically, to comply
with NFPA 285. Should this responsibility be transferred to a general contractor or sub- trade or a
consultant? Who is ultimately liable for determining whether the as-installed assembly has been tested
and complies? And, at what project stage is this going to take place: pre- or post-bidding?
Everyone wants to minimize the risk of a non-compliant assembly being installed. A code
enforcement official requiring a test of the as-bid assembly can create additionally prohibitive costs
and delays.
This can be extremely complicated, as traditional foam plastic continuous insulation and WRBs may be
standalone products with limited, if any, testing as a complete wall assembly. As a result, some
manufacturers of these components are attempting to create alliances with various cladding
manufacturers to test and offer “typical” code-compliant assemblies.
However, this level of cooperative testing is limited and may not be acceptable to some jurisdictions
where attempts are made to simply “blend” individual materials or “similar” assembly test reports together
to represent the project-specific wall assembly. This also may cause owners and designers to question if
the general contractor can provide a wall assembly solution composed of individual materials both
compatible with one another and code-compliant, cobbled together from all the possible specified or
substituted variations and combinations. That uncertainty is multiplied by separate subcontractors
installing the various components of the exterior wall assembly. It is difficult for the project team to have
confidence the constructed exterior walls will satisfy the specifications’ requirement of a code-compliant
assembly.
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Everyone involved in the design and construction process has an interest in ensuring installed exterior
wall assemblies match the specifications. As demonstrated, this means the assembly must be tested as
a complete system. Regardless of the authority having jurisdiction, the code enforcement official has
the right to demand proof of testing compliance in the interest of protecting the public. The licensed
design professionals on a project have a similar right to demand compliance with the specifications on
behalf of the owner, which is paying for a compliant building, all in the interest of protecting the health
and safety of building occupants.

Summary
While air barrier systems are complicated, the headaches associated with poorly designed and installed
systems, which may ultimately lead to failures can be avoided. Understanding the differences between air
barriers, air water-resistive barriers, sheet vs. fluid applied, appropriate flashing materials and how to
properly transition between different materials are all critical material selection considerations. Another
critical consideration is meeting specific code requirements for air barrier systems such as NFPA 285.
Assembly testing is key. Given the expense of full mock-ups and testing, compliance can be met through
engineering judgments. It is key that your supplier can accurately address your questions and provide
appropriate documentation.
Diligent research, proper specifications, mocks ups, pre-construction and pre-installation meetings, along
with an understanding of the value of sole-sourced systems, can help mitigate these issues. Sole-sourcing
isn’t about favoritism. Rather it’s about the testing and compatibility of systems warranted by manufacturers
when used appropriately.
This whitepaper lays the foundation for a very complex topic and it is certainly the authors’
recommendation that a team approach be used when selecting, specifying and installing air barrier
systems.
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