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Presentation Overview

ÅAAMA, WDMA and ASTM Standards

ÅBuilding Performance Testing for Quality Control 

ÅDiagnostic Testing for Finding Leaks

ÅCurtain Wall and Glazing Testing 

ÅHorizontal Waterproofing Testing

ÅAir Barrier Testing 

ÅNew Testing Technology - Electronic Leak Detection (ELD)   
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AAMA, WDMA and ASTM 
Standards
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AAMA, WDMA, and ASTM Standards

ÅAmerican Architectural Manufacturers Association (AAMA) - founded 
to support the common interests of glazing system manufacturers.  

ÅWindow and Door Manufacturerôs Association (WDMA) - founded to 
support the door and window industry manufacturers.

ÅASTM International (originally the American Society for Testing 
Materials) provides testing standards for everyday items 

ÅAAMA, WDMA and the Canadian Standards Association (CSA) take 
some of the ASTM testing standards and add performance 
requirements.

ÅNAFS 2011 ïAAMA/WDMA/CSA/101/i.S.1/A-440 ïNorth American 
fenestration standard/specification for windows, doors and skylights
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AAMA, WDMA, and ASTM Standards

ÅAccording to AAMA, ñThe AAMA 501-83 publication was the successor 
publication of the 1968 standard known as NAAMM Standards FC-1 and 
TM-1-68T originally published by the National Association of Architectural 
Metal Manufacturers.ò In 1983, AAMA 501.3-84 states the following in 
regards to field test pressures:

Å 4.2 Laboratory tests are designed to give an indication of how a product will perform when 
actually installed in the building. However, the installed performance of a product may vary 
from that which was determined in the laboratory. This field test procedure provides a means 
for determining the performance of a product as installed. 

ÅThe stated intent of the field testing was that ñéerrors in fabrication or 
installation can be readily discovered and corrections made before the 
entire project é. is completed.ò
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AAMA 503 Standards

ÅIn 1994, AAMA published a standalone AAMA 503 standard as 
a ñvoluntary specificationò for field check of products using 
uniform air pressure - AAMA 503-94. For the first time, AAMA 
added the following language:

Å 4.7 The field water penetration tests shall be conducted at a static test pressure of 
two-thirds of the specified project water penetration test pressure, but not less than 
6.24 psf. 

ÅFor instance, if a curtain wall is laboratory rated at 12 psf water 
resistance, AAMA would not allow testing of that same system 
in the field at more than 8 psf.  
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AAMA, 503 Standard

ÅIn 2008, AAMA 503 further modified this voluntary specification. 
The title of the standard was changed to include the words 
ñnewly installedò. This standard was reduced to being applicable 
to new installations that are less than ñ6 monthsò old as follows:

Å 1.1 These specifications establish the requirements for test specimens, apparatus, 
sampling, test procedures and test reports to be used in evaluating the performance 
of newly installed storefronts, curtain walls and sloped glazing systems and their 
installation during construction, prior to issuance of building occupancy permit, but 
no later than six months after issuance of the occupancy permit. (ñTest Areaò 
hereafter referred to as ñspecimenò.) 

ÅThe final result is that a new installation tested in a laboratory at 
12 psf can only be tested in the field at 8 psf. 
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Performance Testing for Quality Control

ÅPromote optimal system performance and reduces risk of 
premature failure with performance testing.

ÅLearn how to specify building envelope testing.

ÅLearn about the differences in AAMA and ASTM methods.

ÅDiagnosing air and water leakage through assemblies.

ÅLearn the pros and cons of the four types of Electronic Leak 
Detection (ELD) and test techniques.
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Curtain Wall and Glazing 
Testing
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Laboratory Water Penetration Test Standards

ÅNAFS 2011 ïAAMA/ADMA/CSA/101/i.S.1/A-440 ïNorth American 
fenestration standard/specification for windows, doors and skylights

ÅASTM E 331 - Standard Test Method for Water Penetration of 
Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform 
Static Air Pressure Difference

ÅASTM E 547 - Standard Test Method for Water Penetration of 
Exterior Windows, Skylights, Doors, and Curtain Walls by Cyclic 
Static Air Pressure Difference

ÅE 330 Test Method for Structural Performance of Exterior Windows, 
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure 
Difference
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Field Water Penetration Test Standards

ÅASTM E1105-15: Field determination of water penetration of 
installed exterior windows, curtain walls, and doors by uniform 
or cyclic static air pressure difference

ÅAAMA 501.2-15: Quality assurance and diagnostic water 
leakage field check of installed storefronts, curtain walls, and 
sloped glazing systems

ÅAAMA 501.1-17: Test method for water penetration of windows, 
curtain walls, and doors using dynamic pressure
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Water Test Standards Leak Diagnostics

ÅAAMA 501-05: Test methods for exterior walls

ÅASTM E783: Standard test method for field measurements of 
air leakage to installed exterior windows and doors

ÅASTM E2128-12: Standard guide for forensic evaluation of 
water leakage by building walls

ÅASTM E283: Air leakage of windows, curtain walls, and doors

ÅASTM E1827: Standard practices for air leakage site detection 
in building envelopes and air barrier systems



Copyright 2020 Allana Buick & Bers, Inc.

ASTM E1105 

ÅProcedure A ïUniform

Å15 min. uniform spray and pressure

ÅProcedure B ïCyclic

ÅMinimum 15 min. duration 

Å3-6 min. cycles of 5 min. with 
pressure and 1 min without  

ÅWater spray remains constant 
throughout
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ASTM E1105 

ÅArchitect Specifies:
Å 10.1.1 ïSpecimen sampling, 

selection, adjustment and 
identification

Å 10.1.2 ïPressure 
difference(s)

Å 10.1.3 ïUniform, cyclic or 
both with number of cycles

Å 10.2 ïFailure criteria if 
desired to be different
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ASTM E1105 Failure Criteria
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AAMA 501 Failure Criteria

Waterleakageis definedasanyuncontrolledwaterthatappearson any

normally exposedinterior surfaces,that is not containedor drained

backto theexterior,or thatcancausedamageto adjacentmaterialsor

finishes. Watercontainedwithin drainedflashings,gutters,andsills is

not consideredwaterleakage. Thecollectionof up to 15 ml (1/2 oz) of

water in a 15-minute test period on top of an interior stop or stool

integralwith thesystemshallnotbeconsideredwaterleakage.
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AAMA Performance Rating of Window

15% of 40 x 1/3 
Field Reduction 
= 4 PSF
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AAMA 501.2-15 Nozzle Test

ÅWand Test aka Monarch Test 

ÅGenerally used to identify and 
isolate leaks

ÅCan test longer members, joints, 
gaskets, and seals of 
permanently closed parts of 
curtain walls, sliding doors and 
storefronts.

ÅUse of standard AAMA nozzle

ÅTest 5 ft length over 5 min. at 
30-35 PSI

ÅNon-fenestration diagnostic 
capabilities
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AAMA 501.2-15



Copyright 2020 Allana Buick & Bers, Inc.

Isolation Testing ïWindow Only
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AAMA 501-05, Leak Isolation Testing
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Negative Pressure Chamber
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Negative Pressure Blower Door
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Pressure Difference Chart (Wind Speed)

Pressure Differential 

Conversion Chart 
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Product Defect Leaks at Mulled Joints
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Product Leak, Glazing Seal Failure
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Product Leak, Trickle Vent Gasket Failure
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Interior Visual 
(May Require Finishes Removed)
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Integration Testing ïWindow And Wall
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Flashing/Integration Leaks
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Moisture Meters (Without Removing Finishes)
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Destructive Testing (Flashing & Leak Damage)
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Horizontal Waterproofing 
Testing
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Horizontal Leak & Integrity Test Standards
ÅLeak detection standard testing methods include:
Å Horizontal Flood Testing (ASTM D5957) 

Å Infrared Imaging (ASTM C1153-10) (2015) 

Å Nuclear Gauge Testing (ASTM D6938-17)

Å Capacitance/Impedance Scanners (ASTM D954/D7954M-15A) 

Flood Testing      Infrared Imaging     Nuclear Gauge       Capacitance 
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Horizontal Flood Testing ïASTM D5957

Å24-48 hour flood test with 2ò standing water

ÅCompartmentalize water to reduce weight



Copyright 2020 Allana Buick & Bers, Inc.

Infrared Imaging - ASTM C1153-10 (2015) 

ÅGenerally used for air barrier testing, leak diagnostics and non-
destructive testing.
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Pros & Cons Infrared Testing

ÅAdvantages: 
Å Non-destructive testing to verify assembly integrity & underlining materials 

ÅDisadvantages: 
Å Environmental conditions (sun, rain & wind) and climate must be correct for testing 

Å Requires rain or flooding to induce a leak

Å Requires a dry surface prior to and during the testing. All debris and soiled areas 
within test area must be cleaned and removed from roof surface prior to testing

Å There must be an inside/outside temperature difference of the roof assembly in 
order to provide positive results

Å Walls, roof units, mechanical screens and windows are some of the items that can 
influence the surface temperature of the membrane thus effecting positive results 

Å In most cases the roof will require destructive testing for coring to establish results
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Nuclear Gauge Testing ASTM D6938 - 17

ÅReads substrates by bouncing radiation off hydrogen atoms. 

ÅCan read up to a depth of 12ò. 

ÅUsed for diagnostics and non-destructive
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Nuclear Gauge Testing ASTM D6938 - 17
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Pros & Cons Nuclear Gauge Testing

ÅAdvantages:
Å Portable
Å Quick results
Å Non-destructive
Å Can test up to 12ò depth

ÅDisadvantages:
Å Low level radiation is emitted from the gauge
Å Transportation of radioactive materials has become much more 

difficult and cost prohibited
Å May not pinpoint a leak pathway, merely indicates trapped moisture 

during testing. 
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Capacitance Scanners ASTM 
D954/D7954M-15A
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Pros & Cons Impedance

ÅAdvantages:
Å When insulation becomes damp or wet, its impedance changes, and so do the 

electrical properties. This change can be sensed from above the membrane, 
without puncturing it by the Capacitance Meter.

ÅDisadvantages: 
Å Any conductive surface such as a high-carbon black EPDM, a foil-surfaced bitumen 

membrane or a foil-faced insulation board, will create false high readings and hence 
prevent valid or reliable results.

Å Roof surface must be completely dry for testing. 

Å Roof must have insulation and leak area must have wet insulation

Å Destructive testing including coring should be expected for calibration. 

Å May not pinpoint a leak pathway, merely indicates trapped moisture during testing. 

Å Equipment has a limited depth of testing.
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Horizontal Flood Testing ïASTM D5957
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Pros & Cons Flood Testing

ÅAdvantages: Creates hydrostatic pressure (could also be a 
disadvantage)

ÅDisadvantages: 
Å Creates hydrostatic pressure

Å Weight (donôt exceed 2ò)

Å Time consuming - up to 48 hours

Å May be false negative if ceiling is enclosed 

Å Concrete slabs, especially PT slabs, may not readily show leaks

Å Leak location will be difficult to identify

Å After roof is drained, the leak below may persist for several hours - up to 48 hours

Å After repair conduct re-testing to confirm repair (another 48 hours)
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4 Types of Electronic Leak Detection

ELD - EFVM 

LV Horizontal
ELD - HV Spark

ELD ïPlatform

LV Vertical

ELD ïPlatform

LV Horizontal
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Electronic Leak Detection ASTM D7877

1. Scope

Å1.1 This guide describes standard 
procedures for using electrical 
conductance measurement 
methods to locate leaks in exposed 
or covered waterproofing 
membranes.

4. Significance and Use

Å 4.4 The electric conductance 
methods described in this guide 
require a conductive substrate under 
the membrane to serve as a ground 
return path for the test currents. In 
roof assemblies where the membrane 
is installed over electric insulating 
material such as insulating foam or a 
protection board, or both, the electric 
path to any conductive deck is 
interrupted. The situation can be 
remedied by placing a conductive 
material directly under the membrane. 
The conductive material provides the 
return path for the test currents.
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What is Electronic Leak Detection (ELD)?

ÅMost commonly performed for new 
membranes for commissioning  and 
existing leaks that other testing 
equipment cannot locate as accurately. 

ÅDisadvantages
Å Membrane must be wet in low voltage
Å Requires a grounding substrate.  

ÅAdvantages
Å ELD requires a wetted surface for the test area in low 

voltage testing and a dry surface for high voltage 
testing. 

Å Leak needs to penetrate the membrane and contact 
the substrate (thickness is not an issue). 

Å Un-finished materials below are effected and the 
repair(s) can be conducted immediately and retested. 
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Manufacturerôs Warranty Requirements

ÅMembranes with overburden required ELD Testing
Å Manufacturer requires and specifies the use of 

Electronic Leak Detection (ELD) as the main 
Quality Assurance (QA) method over completed, exposed 
membranes on all waterproofing projects. This test is also required to 
help confirm the water tightness of the system prior to overburden 
placement so that a warranty can be issued.
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Electric Field Vector Mapping 
(EFVMTM)
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Low Voltage Circuitry - EFVMTM
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Electric Field Vector Mapping (EFVMTM) 

ÅRequires wire mesh to be installed under the membrane if not 
directly applied to conductive substrate. Wire mesh installed below 
cover board does not follow ASTM D7877

ÅRequires location triangulation as base of testing technique

ÅTrace wire blocks any signals from outside of the loop

ÅTest results based upon the technicianôs experience (technician 
sensitive)

ÅLimited to testing of field waterproofing membrane ONLY. Does not 
test vertical membrane, drains, sumps, vertical transition details, 
penetrations and all locations outside the trace wire

ÅDoes not provide accurate test results through overburden as 
implied



Copyright 2020 Allana Buick & Bers, Inc.

Electric Field Vector Mapping (EFVMTM) 

ÅRequires wire mesh to be installed under 
the membrane

ÅUses low voltage, measures voltage 
potential using probes

ÅRequires location triangulation 

ÅEFVM cannot be used with EPDM and 
many others.

ÅRequires the isolation of all grounding 
penetrations, at drains and critical 
penetration details.

ÅCannot test vertical membranes
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Limitations of EFVMTM (Trace Wire)

Trace wire 
to isolate 
testing area. 
(Drain is 
excluded)
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How Non-EFVMTM ELD Circuitry Works


