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Air Barrier Association of America (ABAA) is a Registered Provider with 
The American Institute of Architects Continuing Education Systems.  
Credit earned on completion of this program will be reported to CES 
Records for AIA members.  Certificates of Completion for non-AIA 
members are available on request.

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. 



LEARNING OBJECTIVES

• Describe the History of WRBs
• Introduce Current Trends with Water Resistive Barriers (WRBs)
• Discuss Code Compliance and Standards
• Review of Current and Proposed Test Methods
• Summarize Fastener Penetration Testing Status
• Discuss Other Potential Water Testing and Future Work



HISTORY

Felt Paper Mechanically Fastened and 
Self Adhered Membranes

Fluid Applied



CURRENT TRENDS



CURRENT TRENDS



CURRENT TRENDS



CURRENT TRENDS



PROBLEM
WATER INFILTRATION

VISUAL ASSESSMENT CONCEALED



CHALLENGES

?



DEFINITION



COMPLIANCE

DIRECT REFERENCE

ALTERNATE MATERIAL

REFERENCED STANDARD

[A] 104.11 Alternative materials, design and methods of construction and equipment.
The provisions of this code are not intended to prevent the installation of any material or to prohibit any design or 
method of construction not specifically prescribed by this code, provided that any such alternative has been 
approved.



ASTM D226



ASTM E2556



ASTM E2556

VS.

ASTM E2556 CODE DEFINITION



A) ASTM D779 B) Similar to CCMC 07102 C) AATCC 127

ASTM E2556

A)
B)
C)



ALTERNATE MATERIAL



ACCEPTANCE CRITERIA

Water Resistive Membranes
Bonded to Sheathing

Mechanically Fastened and
Self Adhered Sheet 

Water Resistive Barriers
Water Resistive Coatings 

over Sheathings



ICC-ES AC38  



ASTM D779

X



AATCC 127
• 114mm (4.5in) Diameter Specimen
• 55cm (21.6in) Hydrostatic Head
• 5 Hour Duration
• Record When Water is Observed
• Some Water Infiltration Is Acceptable

Image Courtesy of SDL AtlasImage Courtesy of TESTEX



Mechanically Fastened and
Self Adhered Sheet 

Water Resistive Barriers

ICC-ES AC38  

X X



ICC-ES AC212

Water Resistive Coatings 
over Sheathings



ASTM E331



AATCC 127



Water Resistive Coatings 
over Sheathings

ICC-ES AC212

X X

Mechanically Fastened and
Self Adhered Sheet 

Water Resistive Barriers



ICC-ES AC 310

Water Resistive Membranes
Bonded to Sheathing



ICC-ES AC 310

Water Resistive Membranes
Bonded to Sheathing

X



ACCEPTANCE CRITERIA

• Testing requirements are not equivalent between all AC’s.
• Performance between types of WRB’s are not equivalent.
• Inconsistent Preconditioning.
• Suggests varying Classes of Performance, but are not clearly indicated.
• Do not consistently address water infiltration at fastener penetrations.
• Does not completely address assembly water infiltration.
• AATCC 127 may not be applicable to Fluid Applied materials.
• D779 may not be applicable to Fluid Applied materials or Factory Bonded Membranes.
• Requirement to be Vapor Permeable.
• “Modified” Testing often reported.



CAPILLARY 
EXPERIMENT 













“BOAT” EXPERIMENT













• Material Test Development
• Assembly Test Development



MATERIAL TEST 
DEVELOPMENT



MATERIAL TEST DEVELOPMENT



MATERIAL TEST DEVELOPMENT



MATERIAL TEST DEVELOPMENT



PROGRESS REPORT

• Test Setup
• Sample Preparation
• Separator at Sensor
• Sensor Failure Threshold
• Duration of Test
• Hydrostatic Pressure



• Duration
• Pressure
• Results

MATERIAL CLASSIFICATIONS?



WRB WALL ASSEMBLY TEST 
DEVELOPMENT



DEVELOP WRB WALL ASSEMBLY TEST



PRE-CONDITIONING 



BUT FIRST, HOW TO DETECT 
LIQUID WATER?



24 SPECIMENS



40 FASTENERS PER PANEL

OVER FLUSH UNDER ANGLED

MISSED



OVERDRIVEN



OVERDRIVEN



FLUSH



FLUSH



UNDERDRIVEN



UNDERDRIVEN



ANGLED



ANGLED



MISSED STUD





DETECTION METHODS
• Visual
• Indicator Paper Behind WRB
• Indicator Paper Behind Sheathing
• Indicator Paper in Fastener Hole
• Fluorescent Dye / UV Light
• RH Sensor
• Pin Probe During Testing
• Sensor Tape
• New Sensor
• Pin Probe After Testing



VISUAL



VISUAL



VISUAL



VISUAL / DYE



INDICATOR PAPER UNDER WRB



INDICATOR PAPER UNDER WRB



INDICATOR PAPER UNDER SHEATHING



INDICATOR PAPER UNDER SHEATHING



INDICATOR PAPER IN FASTENER HOLE



INDICATOR PAPER IN FASTENER HOLE



FLUORESCENT DYE / UV LIGHT



SENSORS



RH AND PIN SENSORS



RH SENSOR



PIN PROBE TYPE 1



SENSORS



SENSOR PLATE



SENSOR PLATE



SENSOR PLATE



SENSOR PLATE



SENSOR PLATE



SENSOR PLATE



PIN PROBE AFTER TESTING



PIN PROBE AFTER TESTING



WHAT DID WE OBSERVE
• Indicator Paper not appropriate under Fluid Applied
• Indicator Paper behind sheathing was useful
• Indicator Paper in hole was not useful
• Visual was useful, but subjective and did not address 

time of penetration
• Dye was useful and UV was not
• RH and Pin Probe Sensor data still under review
• Sensor tape was useful but one ribbon creates 

limitations
• Sensor Plate still under review
• Pin Probe after Testing was labor intensive
• Final summary to be provided in ORNL Report



WHAT DO WE TEST?



WRB WALL ASSEMBLY TEST, BUT…



CLADDING ATTACHMENTS / METHODS
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CLADDING ATTACHMENTS / METHODS



CLADDING ATTACHMENTS / METHODS



CLADDING ATTACHMENTS / METHODS



CLADDING ATTACHMENTS / METHODS



CLADDING ATTACHMENTS / METHODS



CLADDING ATTACHMENTS / METHODS

Image by “The Stucco Guy”



WRB SUB-ASSEMBLY TEST



ASTM D1970 - 18



ASTM D7349 - 15

• 5-inch head of water
• Three day duration
• Pass/Fail based on visible water penetration.



Modified D1970/D7349

AAMA 711-13

1.2 inches of 
hydrostatic head

24 hour duration

No intervening material

Nail heads are driven 
within 1/8 inch of the 
surface of the sample. 



AAMA 711-13
Differential pressure 
equal to 1.5in of water 
(375 Pa (7.8psf) for 4 
five minute cycles.

Then repeat with 
differential pressure 
equal to 5in of water 
(1385 Pa (28.9psf)). 

After testing, the 
membrane edges are 
lifted away from the 
substrate to reveal the 
back. 



FUTURE RESEARCH
• Proper Installation
• Improper Installation
• Multiple WRB’S Types
• Multiple Installation Methods
• Various Fasteners Types
• Various Cladding Attachments



ASSEMBLY CLASSIFICATIONS?

Duration
Pressure

Results

Assembly



• Complete Sensor Plate Round Robin Testing.
• Determine Thresholds for Water Penetration.
• Issue ORNL Report.
• Select Detection Method(s) for Large Scale Testing.
• Research and Develop Assembly Test.
• Research and Develop Sub-assembly Test.
• Discuss Product Classifications.

NEXT STEPS



Andrew Dunlap
Co-Chair of ABAA Research Committee

Principal

Sarah Flock
Co-Chair of ABAA Research Committee

Principal



ThankYou Sponsors! 
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