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Credit(s) earned on completion of this course will be 
reported to AIA CES for AIA members. Certificates of 
Completion for both AIA members and non-AIA members 
will be available on-line approximately 6-8 weeks after 
the program. 

This program is registered with the 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.
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Air Barrier Association of America
Presentation Code of Ethics -

The Representative, when speaking about Air Barrier technology and using language, 
information, presentations, logos, or any other communication means that could be 
reasonably likely to cause the recipient(s) of such information to believe that the 
communication represents an official ABAA technical viewpoint, shall:

• Hold themselves out to the public with professionalism and sound ethics by conducting 
themselves in a way which reflects positively on ABAA and the ABAA members.

• Clearly state their affiliation

• Identify their relationship with ABAA

• Declare that they are presenting an official (unmodified) presentation prepared by ABAA

• Indicate whether the presentation is at the official request of ABAA 

• This presentation will not highlight focus or reference to a specific product of 
manufacturer



LEARNING OBJECTIVES

Define key test methods used during the construction 
process for various air barrier materials utilizing site photo’s

Through the use of testing equipment, demonstrate 
adhesion, density and thickness testing procedures for a 
variety of air barrier materials.
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LEARNING OBJECTIVES

 Through use of actual project site photo’s and video, 
demonstrate the process to conduct a whole building 
airtightness test

Determine key visual items to review through the use of 
photo’s during the construction process to ensure proper 
substrate preparation and installation of air barrier material
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AIR BARRIERS
FIELD TESTING AND INSPECTION
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FIELD TESTING / INSPECTION

Pre‐Construction

• Mock‐up
• ASTM E783, ASTM 
E1186

During Construction

• Adhesion ASTM 
D4541

• Air Leakage ASTM 
E783, ASTM E‐
1186

• Visual ‐ all
• Thickness (SPF/FL)
• Density
• Cohesion

Post Construction

• Whole  Building 
Airtightness 
Testing

• ASTM 779
• Thermography
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Pre‐Construction During Construction

ASTM E783‐02
Standard test method for field 
measurement of air leakage through 
installed windows and doors

• Completed on mock‐up or during 
construction process
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

• Ability to test details and 
intersections

• Provides air leakage rate

• Determine failure points

• Set standard for installation

• Hard to visually see leakage

ASTM 783Air Leakage Why ?
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

ASTM 783Air Leakage Why ?
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

ASTM 783Air Leakage
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

• Adhesion ASTM 
D4541

• Air Leakage ASTM 
E783, ASTM E‐
1186

• Visual
• Thickness
• Density (SPF)
• Cohesion

During 
Construction
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Adhesion ASTM D4541During 
Construction

5.4.3.1.1 Air Barrier Design
The air barrier shall be designed and 
noted in the following manner:

d. The continuous air barrier 
shall be designed to resist 
positive and negative 
pressures from wind, stack 
effect, and mechanical 
ventilation.

Why ?
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Adhesion ASTM D4541During 
Construction How ?

Modified test method

Cut specimen from surrounding material (clause 6.7)

Declare failure mode (substrate releases)

Destructive test, repair required
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Adhesion ASTM D4541During 
Construction How ?

Step-by-Step Process

• Choose area that is relatively flat

• Choose area that has cured material

• Adhere test disks to area with adhesive 
(epoxy or other adhesive)

• Curing time depends on RH and 
temperature, recommended adhered 
the day before test
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Adhesion ASTM D4541During 
Construction How ?

Step-by-Step Process
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Adhesion ASTM D4541During 
Construction How ?

Step-by-Step Process
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Adhesion ASTM D4541During 
Construction How ?

Step-by-Step Process
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Adhesion ASTM D4541During 
Construction How ?

Step-by-Step Process

• Document Results:

• Disc Size
• Mode of Failure
• Reading on force gauge
• Convert to PSI, if needed
• Document in ABAA daily work 

report
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

ASTM E1186Air Leakage

ASTM E1186
Standard practices for air leakage site 
detection in building envelopes and air 
barrier systems

Method 4.1.6: chamber depressurization 
(pressurization) with smoke tracers

Method 4.1.7 Chamber depressurization 
and leak detection liquids
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

• Ability to test penetrations 
and details

• Visually see where leakage 
is taking place

• Does not provide a 
numerical value, rather just 
visual

ASTM E1186Air Leakage Why ?
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

ASTM E1186Air Leakage Method 4.1.6

Method 4.1.6: chamber depressurization (pressurization) with smoke tracers
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

ASTM E1186Air Leakage Method 4.1.6

Method 4.1.6: chamber depressurization (pressurization) with smoke tracers
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

ASTM E1186Air Leakage Method 4.1.7

Method 4.1.7: chamber depressurization (pressurization) with leak detection liquids
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

ASTM E1186Air Leakage Method 4.1.7

Method 4.1.7: chamber depressurization (pressurization) with leak detection liquids
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

ASTM E1186Air Leakage Method 4.1.7

Method 4.1.7: chamber depressurization (pressurization) with leak detection liquids
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Thickness TestingDuring 
Construction

• Liquid/Fluid applied 
membranes

• Sprayed Polyurethane 
Foams
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Thickness TestingDuring 
Construction

• Liquid/Fluid applied 
membranes

• Wet Mil _ wet thickness 
gauge (need solids content of 
material)

• Dry Mil_digital caliper
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

DensityDuring 
Construction

• Specific to Sprayed 
Polyurethane Foams

• Water Displacement 
Methods
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

DensityDuring 
Construction

• Good indication of physical 
properties of material

• Material manufactured on‐
site, more quality control

Why ?
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Step-by-Step Process

• Take Foam Sample from 
Wall

• Cut to fit into round 
cylinder

• Ensure weight is at least 
5.5 grams

• Weigh sample and record

FIELD TESTING / INSPECTION
DURING CONSTRUCTION

DensityDuring 
Construction
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

DensityDuring 
Construction

Step-by-Step Process

• Determine volume of 
water in cylinder

• Submerge foam sample 
and record the volume of 
water

• Value is difference 
between original volume 
and then volume with 
foam in it
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

All MaterialsVisual Inspection

Visual Inspection

• Various key items should be reviewed for each type of material on an on-going basis

• Many times, you do not need an elaborate test to see if something is wrong !

• Some key items for 6 common air barrier materials: self-adhered, liquid/fluid applied, 
sprayed polyurethane foam, board stock, commercial building wraps, bonded 
membranes to sheathing
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Self‐AdheredVisual Inspection

Substrate Application

Dirty, wet, cold Overlap of joints/seams Damage by other trades

No primer Sealant of leading edge Punctures

Large unsupported gaps Sealant on penetrations Proper tie into systems

Protrusions Proper primer set‐up

Damage “fish mouths”

Un‐adhered material

UV degradation
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Liquid/FluidVisual Inspection

Substrate Application

Proper joint treatment Correct thickness Damage by other trades

CMU struck flush Slumping of material Punctures

Imperfections filled Pin holing Proper tie into systems

Clean, sound, no moisture Alligatoring All self‐adhered application 
items

UV degradation

Un‐adhered material
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Sprayed FoamVisual Inspection

Substrate Application

Surface and substrate 
moisture

Coloration (off‐ratio) Equipment settings 
(temperature/pressure)

Clean, no loose scale Cell Structure Material shelf life

Metal primed/adhesive Pass thickness adhesion

Oils and bonding agents Thermal cracking

Proper adhesion of self‐
adhered membranes

ambient temperature

Temperature PPE/job site safety
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Board Stock ‐ CellularVisual Inspection

Substrate Application

Material is substrate Joint treatment Damage

OR Tie‐in to openings 
(fluid/mesh or self‐adhered 
membrane)

Tie into below grade and 
roof

Applied to substrate: Mechanical fastening Adhesion of joint materials

Protrusions

Soundness
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Commercial Building 
WrapVisual Inspection

Substrate Application

Protrusions Overlap of seams Integration with 
window/door flashing

Significant gaps Overlap of joints Connection to roof/below 
grade airtightness layer

Penetrations treated Reverse laps

Mechanical fastening Damage by other trades

Tears, rips
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FIELD TESTING / INSPECTION
DURING CONSTRUCTION

Bonded Membrane to 
SheathingVisual Inspection

Substrate Application

Material is substrate Joint treatment Damage

OR Tie‐in to openings 
(fluid/mesh or self‐adhered 
membrane)

Tie into below grade and 
roof

Applied to substrate: Mechanical fastening Adhesion of joint materials

Protrusions

Soundness
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FIELD TESTING / INSPECTION
AFTER CONSTRUCTION

Post Construction

• Whole  Building 
Airtightness 
Testing

• ASTM 779



42

FIELD TESTING / INSPECTION
AFTER CONSTRUCTION

Introduce Smoke to Find Leaks
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FIELD TESTING / INSPECTION
AFTER CONSTRUCTION Introduce Thermography at same time
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This concludes The American Institute of Architects 
Continuing Education Systems Course

Ryan Dalgleish

Air Barrier Association of America

rdalgleish@airbarrier.org

Ph. 866‐956‐5888

Thank you for your time!

Question and Answer Period


