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Never Again

On a split-level building in North
Carolina, the fluid-applied (FA) air
barrier started to peel away from the
concrete masonry unit (CMU) and
gypsum wall sheathing (GWS) within
24 hours of application.

The Case of the Peeling Air Barrier
By Robert F. Mimmo and Brian H. Neely, AIA, CDT, BECxP Gale Associates, Inc.
Photos courtesy of Gale Associates, Inc

I

n the United States, air barriers
have become an integral part of
modern construction since the
start of the 21st century. Since
2001, several states have implemented
the requirement of a continuous air
barrier within their building codes.
With the introduction of a
continuous air barrier in ASHRAE
90.1-2010 Energy Standard for Buildings
Except Low-Rise Residential Buildings
and the 2012 International Energy
Conservation Code, the adoption of
air barriers is expanding. The driving
forces behind this movement are to
decrease energy costs, address the
health and well-being of the building’s occupants, and increase facility
durability through control of air infiltration and exfiltration within the
exterior building enclosure.

2

Unfortunately, the applications
don’t always match the intentions…

Air Barrier Background
There are three primary types of air
barriers: fluid-applied (FA), self-adhered (SA), and spray polyurethane
foam (SPF). Each of these has its own
unique characteristics and properties.
However, they all have the following
basic principles in common:
• Continuous
• Able to withstand positive and
negative wind, fan, and stack
pressures enacted on a building

• Capable of transferring the load to
the structure
• Durable and maintainable
• Able to accommodate movement in
the structure
• Meet air permeability requirements
of 0.004 CFM (0.0001 cm/min.)
per square foot (0.09 m²) under
pressure differential of 0.3 inches
(7.6 mm) of water
Air barriers do not just stop
uncontrolled air infiltration. Since air
contains moisture, air barriers also
help to avoid the deterioration and
mold caused by moisture condensing
within a wall assembly.

Unfortunately, many installed air barriers
fail after a short period of time.
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Peeling Air Barrier
Impacts of Air Leakage
Although the requirements for air
barriers have increased, there is still
a lack of understanding as to the need
for a properly designed and installed
air barrier. If an air barrier is not
installed to meet the principles noted
earlier, it may allow air infiltration into
the building, causing deterioration,
such as ice dams, rot of wood walls
and substrates, or corrosion of metal
components.
Unfortunately, many installed
air barriers fail after a short period
of time. These failures are typically
caused by a lack of understanding of
how moisture intrusion works; failure
to perform building modeling, review,
or testing; a breakdown in coordination between construction trades
and details; a lack of defined expectations for a building’s performance
with regard to the air barriers; and
poor workmanship.

Advantages and
Disadvantages
Like most materials, FA air barriers
have both advantages and disadvantages. First of all, FA air barriers are
applied primarily via spray or roller.
Material and equipment costs accrued
during application usually exceed the
costs associated with SA air barrier
installation. However, the time and
labor saved installing FA air barriers
typically offset those costs, since
substrate primers are not typically
required for FA materials as they are
with SA air barriers. Also, a smaller
crew can usually be used to apply FA
air barriers.
Once installed, FA air barriers
are monolithic, while SA air barriers require field seams. Unlike the
manufactured thickness of SA air barriers, though, FA air barriers accuracy
is dependent on the installer and
application methodology. It is up to the
installer to achieve the correct thicknesses and the associated performance
characteristics that result.
Exposure limits for FA materials

The county courthouse building was to receive rigid insulation over the FA membrane. The roof
assembly had not been installed prior to the FA air barrier installation.

FA air barriers require substrates that
are structurally supported, smooth and
continuous, dry, clean and free of debris,
and uninterrupted at transitions.
are usually 60 to 90 days, sometimes
less, depending on both the building
elevation and material’s exposure to
direct sunlight. If an FA air barrier is
exposed longer than the manufacturer’s recommended allowable limits,
“alligatoring” (aka cracking) can occur.
If the insulation and exterior cladding
can’t be installed until later, temporary protection needs to be applied
over the air barrier.
FA air barriers need to be properly
stored prior to and after delivery to
a jobsite. These materials typically
require storage away from precipitation
and direct sunlight. Manufacturers
provide minimum and maximum
temperature limitation for the storage
of their products, which is typically
from 40° F to 100° F (4.4–37.8° C).
Improper storage of the materials could
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negatively impact the application of the
air barrier material.

Meaning of Installation
FA air barriers require substrates that
are structurally supported, smooth
and continuous, dry, clean and free of
debris, and uninterrupted at transitions. In addition, the weather must be
taken into account. The substrates need
to be applied within the manufacturer’s
recommended temperature range and
must not exceed allowable moisture
content limitations prior to application.
Additionally, manufacturers typically
do not recommend applying FA
material to a substrate within 24 hours
of inclement weather.
Each FA has a different composition that will impact its installation
and performance. For instance,
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Peeling Air Barrier

The failures were observed around window rough openings.

synthetic rubber FA materials can be
applied at colder temperatures, some
down to 20° F (-6.7° C), when compared
to some water-borne materials that
cannot be installed when ambient
temperatures fall below 40° F (4.4° C).
Lastly, it is important to consider
if the material is compatible with
incidental materials, such as sealants
and primers. Should a solvent-borne FA
air barrier be applied where it will come
in contact with a transition membrane
using a water-borne primer? Can it be
installed over silicone sealants? These
are a few of the items to ponder prior to
material selection.

Courthouse Coating
Over the years, we have encountered
a number of FA air barrier failures.
Fortunately, many of those were
observed prior to the installation of
outboard insulation and wall cladding
— when there was still a chance to
repair the issues. Failures occur due to
several reasons, but they mainly come
down to poor workmanship, improper
training, and poor site coordination. A
well-installed FA air barrier is heavily
reliant on the installer’s knowledge.
Several manufacturers require that
purchasers of their products be capable
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installed over an FA air barrier applied
to the substrates. The roof assembly was not installed prior to the air
barrier installation. It would consist
of a single-ply roof membrane over an
insulated metal deck.
The air barrier assembly required
the installation of an SA transition
membrane at changes in substrate
plane (i.e., inside and outside corners)
and transitions between different
substrate types (i.e., GWS, CMU, steel,
and concrete). Transition membrane
installation was also required over steel
relieving angles and around window
openings and wall penetrations. The
SA membrane required the application
of a primer to the substrates prior to
installing the transition membrane
over the CMU, GWS, and steel
substrates. According to the installer,
the installation was progressing well,
until the FA air barrier contacted the
substrate primer.
Based on the site visits conducted
by the air barrier auditor, installation

of installation, and they insist on training and certification for installers and
contractors.
In addition to the installer, the
general contractor and designer must
be familiar with the limitations of the material and
requirements for an air
barrier assembly. Failures
have occurred due to a lack
of coordination between
sub-contractors as well as
sequencing by the general
contractor. For instance,
should the roof be installed
before the air barrier is
installed? Does the roof
vapor barrier counter flash
or overlap the wall’s air
barrier?
In the case of a building in North Carolina, signs
of a premature coating
failure were observed. The
building was a new splitlevel county courthouse
consisting of steel-frame
concrete masonry unit
(CMU) and gypsum wall
The peeling failures were also observed on the
outside corners of the building. In addition, it rained
sheathing (GWS) backup
three days after the FA air barrier was installed, and
walls with brick masonry unit
large amounts started to run down the wall.
(BMU) veneer, rigid insulation

SEPTEMBER 2016 COATINGSPROMAG.COM

Copyright 2016 • Reprinted with permission CoatingsPro Magazine

Peeling Air Barrier
As for the
dripping air
barrier, that
was a result of
the material
having to battle
the elements.
That presented
problems during
application.
First of all, after
consulting, it
was noted that
there were high
humidity levels
prior to the FA
membrane’s
Self-adhered (SA) membranes were required at transition points,
application.
and a primer was required for the SA membranes. It was found that
This means
the primer was not compatible with the FA barrier.
that the FA
of the SA transition membrane
material did not
appeared to be in good condition at the
have a chance to fully cure by the time
project start. The membrane instalthe rain came in. The rain, therefore,
lation seemed to be free of visible
just washed away any material that
deficiencies with the exception of
wasn’t cured.
random wrinkles and fish mouth voids.
To remedy the situation, the
According to the installer, the FA
contractor had to come back to the site
air barrier began to peel from the CMU
for additional work. After drying, he
and GWS substrates within 24 hours.
removed the delaminated air barrier
The condition was occurring at outside
from the substrate and reapplied.
corners of the building, around window
Because of this additional work, the
rough openings, and over steel angles
project completion ended up being
at changes in wall plane. On top of that,
delayed. The removal process was time
only three days after installation of
consuming, and it caused delays for the
the FA air barrier, a heavy rain event
other trades.
occurred and large amounts of the FA
air barrier started to run down the wall.
Lessons Learned
Additionally, due to application over
The installation of air barriers,
damp substrates, the FA membrane
especially FA air barriers, are
experienced complete failure as the
dependent on proper sequencing of
membrane could be peeled from the
construction as well as protection.
substrate with little to no resistance.
Without a roof in place, the air barrier
When it comes to fluid-applied materiis subject to damages from moisture
als, peeling and dripping are not good.
infiltration. One way to prevent these
After some investigation, it turned
failures is for the general contractors
out that the air barrier was not compatto hold pre-construction meetings with
ible with the substrate primer applied
their subcontractors, manufacturers,
beneath the SA transition membrane.
designers, and the exterior building
Unfortunately, there was no compatienclosure consultant.
bility confirmation during the product
Material selection and the
submittal process prior to construction.
submittal review process also have
The installer was completely unaware of
large roles in the final outcome of air
this compatibility issue.
barrier installation. The products need
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to be reviewed and tested for potential compatibility issues with other
materials with which they will come in
contact.
Additionally, it is important that
installers and contractors monitor
weather conditions before applying
FA air barriers. On many occasions,
we have encountered installations
that “washed-out” because of rain.
While projects are schedule-driven
and general contractors are under
pressure to turn the project over
to the facility owner, installing
air barriers during or prior to
less-than-favorable environmental
conditions, prove costly in terms of
unexpected problems and construction delays because the work needs to
be done more than once.
Installer and contractor training, as well as workmanship, play the
largest role in the final outcome of
an air-barrier installation project. A
well-trained, knowledgeable contractor will know when an air barrier can
or cannot be installed and over what
material an air barrier can or cannot be
installed.

Team Work
In general, working with FA air
barriers can be beneficial for various
reasons. Without a proper design,
plan, and installation, though, these
coatings can be rendered useless. If the
team can work together, the coating
can do its job. CP

Brian H. Neely, AIA, CDT, BECxPSM, is a senior
project manager for Gale Associates, Inc.’s Building
Enclosure Design and Consulting (BEDC) Group.
He performs building enclosure evaluations and
designs focused on building repairs, restoration,
and energy conservation.
Robert F. Mimmo is a senior field technician for
Gale Associate’s BEDC Group. He has performed
more than 200 air barrier audits for the Air Barrier
Association of America. For more information,
contact: Gale Associates, Inc., (800) 659-4753,
www.galeassociates.com
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