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SHHHHH – This is part of the Enclosure Commissioning Process 



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. 



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 is an AIA Accredited Presentation

• This presentation will not highlight focus or reference to a specific product of manufacturer
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• Voting Member ASTM E 06 – Building Performance

• Co-Chair BEC WI

• Senior Member of the American Society of Quality (ASQ)

• Member – Off-Site Construction Council (OSCC / NIBS)



Overview

Hundreds of Millions of Dollars are spent every year by construction 
managers, trade partners, and insurance companies in litigation and for 
repairing the water and moisture damage caused by construction 
defects in the Building Enclosure.  

WHY?  

We know this is an issue, it has been for decades, so is there a way to 
ensure the construction of high performing enclosures, the answer is 
YES!!!  This presentation will use actual Case Studies from projects 
around the country to discuss a process that can be put into 
specifications to ensure Durable, Sustainable and High Performing 
Enclosures.  This process has been practiced for over 20 years and is 
based upon the industry leading processes of NIBS Guideline 3 and the 
current ASTM BECx documents.   



Importance of Detail and 

Specification review

Importance of Functionally Tested 

Mockups 

&

How to transfer the lessons 

learned from the mockup to the 

Tradesmen

Importance of Pre-Construction 

&                     

Pre-Installation Meetings

Importance of on-site 3rd

party inspection of installed 

materials 

&

importance In Situ Testing 

for Validation of installation

Learning Objectives



Who is in the Audience?



What is the 
Building Code?

• Least Safe,

• Least Strong,

• Least Energy Efficient….

Building Allowed by Law
Quote from: Chris Mathis, Mathis Consulting Company



Building Enclosure Failures 
are a 

Multi- Billion Dollar 

Annual Business

Building Failures is an 

Excellent Growth Industry





Why are We 
Having so Many 
Enclosure Issues?



How Many Products? 

• 3 Different Types of Back Up Walls
• Block, OSB, Exterior Sheathing

• 5 Different Types of AVB
• Fluid, Self Adhered, SPF, Rigid, Mechanically Fastened 

• 4 Different Types of Insulation
• SPF, Extruded Poly, Poly Iso, Mineral Wool

• 4 Different Types of Exterior Cladding
• Brick, Metal Panel, EFIS, Cement Board



• This DOES NOT Consider the 
Different Manufacturers for 
each Item 

• Over 116 Wall Configurations

How Many Products? 



1,000’s of

Individual Products

Architects must choose from to Design

Manufacturers must make Properly

Installers must install correctly



Expected to Act 

As a System 



Successful

Building Enclosure
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Is There a Process for a 
Construction Manager or 
General Contractor to 
Reduce their Risk in 
Constructing the Building 
Enclosure?



1) Get your house in order 

Project Team & QA & Pre-Con - Discussions



1) Project Team/QA/Pre-Con - Discussions



1) Project Team/QA/Pre-Con - Discussions



1) Project Team/QA/Pre-Con - Discussions



Construction Team Matrix
Project Title: Job Name: Job Number:

Start date     

End date

Info. By:

Modified By:

Chart

Rev. Date:

Project RACI Chart R = Responsible, A = Assisting C = Consulted, I = Informed

Location Field ==> Office ==>

Position

Field

PM

General

Supt Field Engineer

Field

Engr

Field Safety

Engineer

Admin

Team Leader MEP Field Engineer Boldt Craft Foreman Sub-contractor Foreman PM PM

Person(s) Jason Krueger

Assigned

Delivery or Program Oriented

Categories or Items  ê

Estimate R C I I I I C I I R

Owner Inter-action / Correspondence R A A A A A A A I R

Monthly Owner Reports A C C I I R I I I R

Field Daily Reports I R I I I I I R R I

Self-Perform Crew Time Reported I I I I R I I R I

Document Distribution C C C I I R I I I

Contracts and PO's  - Issue R I I I I A A I C

Contracts and PO's  - Invoices R I I I I R A I C

Scope Revision - Contracts and PO's R A A A I A A I C

Scope Revision - Boldt / Owner Contract R C I I I A I I R

Commissiong / Work Closeout A R R R A A R R R A

Closeout - documents and Manuals C C R R I R R I C

Safety Program R R R R R R R R R R

Safety Site Review R R A A R A A R A R

Project Master Schedule (Strategic and lookahead) R R C C I I I C C A

Construction Equipment Schedule A R I I I I I C C C

Pull Schedule R A C C I I I C C A

Weekly Last Planner meetings C R A A I I I A A C

Boldt Mgmt Daily Huddle R A A I I I I A I I

Field Daily Huddles at start of work C R I I I I I A A I

Productivity Targets R C A A A I I R I C

Productivity Collect & Report C C R R A I I A I C

Site Rsponsibility:

Construction Layout, Position Control C R C C I I I A A C

Temporary Services C R A I I I I A C I

Waste & Recycling I R A I I A I A C I

Subcontractor Site Coordination C R A I I I A A C C

Submittals, Strategies and RFI's for:

2. Earthwork, Sitework A A R I I I I I R C

3. Concrete work C A R I I I I A R C

4. Masonry work R A A/I R I I I R I C

5. Steel, Structure A A R I I I I R I C

6. Wood & Plastics, Carpentry A A R I A I I R I C

7. Thermal & Moisture Protection R A A R A I I I R C

8. Doors & Hardware A C R A A I I R I C

9. Curtainwall R A I R I I I I R C

9. Finishes - Floors, Walls, Cielings A A R I I I I A R C

10. Specialties R C I R I I I R I C

14. Conveying Systems R A R I I I I I R C

15. Plumbing, Piping, HVAC R A A I I I R I R C

16. Electrical R A A I I I R I R C

Delivery or Program Oriented

Categories or Items  ê

Estimate

Owner Inter-action / Correspondence

Monthly Owner Reports

Field Daily Reports

Self-Perform Crew Time Reported

Document Distribution

Contracts and PO's  - Issue

Contracts and PO's  - Invoices

Scope Revision - Contracts and PO's

Scope Revision - Boldt / Owner Contract

Commission / Work Closeout

Closeout - documents and Manuals

Safety Program

Safety Site Review

Quality Program

Project Master Schedule (Strategic and 

lookahead)

Construction Equipment Schedule

Pull Schedule

Weekly meetings

Daily Huddle

Field Daily Huddles at start of work

Productivity Targets

Productivity Collect & Report

Field

PM

General

Supt

Field 

Engineer

Field

Engr

Field 

Safety

Engineer

Admin

Team 

Leader

MEP Field 

Engineer

Craft 

Foreman

Sub-

contractor 

Foreman PM PM

1) Project Team/QA/Pre-Con - Discussions



Built-In Quality Linear Responsibility Chart

Owner 

Design Team CM/GC
Sub 

Contractors

Suppliers

&

Vendors

BECx Agent 

Jurisdiction Authority

Project Name: ___

Project Number: __ Architect Consultants PM FE Supt

Quality 

Team

AHJ/ 

OSPD

Bldg

Inspector
Phase Action

Pre-Construction

Define Purpose & Value R A A

Document the Design Criteria R A A A I A A V

Develop Design Drawings & Specifications A R R A A I A C I I

Identify fabrication & installation instructions I R S A I R R I I

Recognize preconstruction expectations: Owner & CM R

Continually perform Constructability Design

Review (required at @ 50% & 90% complete) I S S R I I I R R I I

Quality Team reviews specs for special requirements R R I R A S I I

Request & review contractor's Quality Manuals S S R S S I I

Develop Conditions of Satisfaction list S S S R R I R V I

Create Quality Control Requirements Lists R A I R R V

Host Project Manager Pre-Construction Meeting to 

identify and agree on Project Scope S S R R A I R S C I

Develop Hold-Point list for Production Planning I I I R R A I A A I I I

Constructi

on Construction
Host Superintendent Pre-Construction Meetings to

identify & agree on Conditions of Satisfaction R S A I

Develop Mock-up or First Run In Situ Testing S S S R R S R R S V V

Review Work Sequence for Constructability A R R R S R

Instruct & train trade workers

on special requirements and techniques A A I A R R I I

Trades Self-Inspect work as installed A A A A R S V

Use Task-based Quality Checklist for verification A A A A R S V

Inspect early work to assure compliance with

Conditions of Satisfaction A R S S S S S V R

Perform Hold Point Inspection at Handoff Points: Stud

Frame;MEP rough-in;Finishes (In-wall, Above-Ceiling) S S S R A S R S I V

Perform Root Cause Analysis for frequent Findings C C R R C S R S I I

Conduct Indoor-Air-Quality Audit I R S S A V

Field Inspections performed and results distributed 

by A&E, CM, IOR, and Third Party I R R A R A R A I V

Post 

Constructi

on Post Construction
Process IOR forms & Statement of Conformance I S S S S S I S S S R

A&E provide Certificate of Completion I R R A A A S S S S S I

Obtain Occupancy Permit S S S S S S I S S S R R

Closeout project; finalize O&M

and Turnover documents for Owner R R I S A S V V

Conduct Post-Construction Interview R R

Project Matrix



2.  Project Specifications & Details2.  Project Specifications & Details



2. Specifications 
& Details

01 1400
Quality Control



2. Specifications 
& Details

01 8316
Exterior Enclosure 

Performance Requirements



2. Specifications 
& Details

01 9119
Envelope Commissioning



3. 3rd Party Consultant & 
Construction Team Review
3. 3rd Party Consultant & 

Construction Team Review



3. 3rd Party Consultant 
& Construction Team 
Review



3. 3rd Party Consultant 
& Construction Team 
Review



Water

3. 3rd Party Consultant 
& Construction Team 
Review



Air

Water

3. 3rd Party Consultant 
& Construction Team 
Review



Water

Air

Thermal

3. 3rd Party Consultant 
& Construction Team 
Review



Water

Air

Thermal

Vapor

2. 3rd Party Consultant 
& Construction Team 
Review



Water

Air

Thermal

Vapor

3. 3rd Party Consultant 
& Construction Team 
Review



3. 3rd Party Consultant 
& Construction Team 
Review

Building Located Milwaukee WI



3. 3rd Party Consultant 
& Construction Team 
Review



WUFI

Wall Design

Brick

Air Space

Rigid Insulation

Air Barrier

Exterior Sheathing

6” Metal Studs

R19 Batt Insulation

Class 1 Vapor Retarder

Interior Drywall

Latex Paint



WUFI



WUFI



WUFI
With 6 Mil Poly Vapor Retarder on Interior

Without 6 Mil Poly on Interior

WUFI Run against ASHRAE 160 criteria



WUFI
2015 IBC



3. 3rd Party Consultant 
& Construction Team 
Review



Silicone

Urethane

Vertical Precast 13 Stories

3rd Floor Low Roof 

Counter Flashing Tie in

3. 3rd Party Consultant 
& Construction Team 
Review



3. 3rd Party Consultant 
& Construction Team 
Review



4.  Mockup Pre-
Construction Meeting



4.  Mockup Pre-
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4.  Mockup Pre-
Construction Meeting



4.  Mockup Pre-
Construction Meeting



4.1  Mockup - Build / Test / Root 
Cause / Retest

4.1  Mockup - Build / Test / Root 
Cause / Retest

Plan

Do

Check

Adjust



4.1  Mockup - Build / Test 
/ Root Cause / Retest

Plan

Do

Check

Adjust



Plan

Do

Check
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4.1  Mockup - Build / Test 
/ Root Cause / Retest



Plan
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4.1  Mockup - Build / Test 
/ Root Cause / Retest



Plan

Do

Check

Adjust
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Plan
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4.1  Mockup - Build / Test
/ Root Cause / Retest
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4.1  Mockup - Build / Test
/ Root Cause / Retest



Plan
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4.1  Mockup - Build / Test
/ Root Cause / Retest



Plan
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4.1  Mockup - Build / Test
/ Root Cause / Retest



Plan
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4.1  Mockup - Build / Test
/ Root Cause / Retest



Plan

Do

Check

Adjust

4.1  Mockup - Build / Test
/ Root Cause / Retest



Plan

Do

Check

Adjust

Shop Drawing Curtesy of Matthew Giambrone

OCP Contractors

4.1  Mockup - Build / Test 
/ Root Cause / Retest



Plan

Do

Check

Adjust

4.1  Mockup - Build / Test 
/ Root Cause / Retest



$14 M Project:

On Site Mockup = $12,500.

SO…Less than 0.1% of Construction Costs:
• Validate Design

• Assist Construction Sequencing

• Validate Materials to be Used

• Validate Performance

• Discover Potential Installation Issues

• Template for Custom Training Program

Mockup Costs……..

Parapet to Wall

Parapet to Roof

Roof Scupper

New Z Furring

Curtainwall / Wall 

Tie in

Punched Window / 

Wall Tie In

Air Barrier 

System

Lintel Brackets

Material Compatibility

Plan

Do

Check

Adjust

Thru-wall 

Flashing

Wall To Foundation Transition



5.  Pre-Construction Team Meeting5.  Pre-Construction Team Meeting



5.  Pre-Construction 
Team Meeting



5.  Pre-Construction 
Team Meeting



5.  Pre-Construction 
Team Meeting



5.  Pre-Construction 
Team Meeting
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5.  Pre-Construction 
Team Meeting
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5.  Pre-Construction 
Team Meeting



5.  Pre-Construction 
Team Meeting



5.  Pre-Construction 
Team Meeting



5.  Pre-Construction 
Team Meeting



6. Installer Checklists6. Installer Checklists



6. Installer Checklists

Created with input from 

the Trade Partner



Requirement  for 

ABAA Quality Assurance Program

ABAA - QAP

Quality

Assurance 

Program

6. Installer Checklists



7. Pre-Installation Meeting 



7. Pre-Installation 
Meeting 

Construction Manager

&

Installing Contractor



7. Pre-Installation 
Meeting 

Construction Manager

&

Installing Contractor



7. Pre-Installation 
Meeting 



7. Pre-Installation 
Meeting 

Shop Drawing Curtesy of Matthew Giambrone

OCP Contractors

Construction Manager

&

Installing Contractor



7. Pre-Installation 
Meeting 

Construction Manager

&

Installing Contractor



Did you Review the 

01 1400 Specification /  

Quality Requirements?

7. Pre-Installation 
Meeting 



7. Pre-Installation 
Meeting 

Construction Manager

&

Installing Contractor



7. Pre-Installation 
Meeting 

Construction Manager

&

Installing Contractor



7. Pre-Installation 
Meeting 

Construction Manager

&

Installing Contractor



7. Pre-Installation 
Meeting 

Construction Manager

&

Installing Contractor



Who Do You Think is the 

Most Import Person 

on a Construction Project?



8. Trades People 

Expectations Review



8. Trades People 
Expectations Review

In 2021 – ABAA had over 2485 

Trained Air Barrier Installers in 

the U.S. Construction Industry



8. Trades People 
Expectations Review
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8. Trades People 
Expectations Review



8. Trades People 
Expectations Review



8. Trades People 
Expectations Review

Was the Right Material Delivered?



Photo courtesy of Andrew Dunlap, Smith Group

8. Trades People 
Expectations Review



8. Trades People 
Expectations Review



8. Trades People 
Expectations Review



8. Trades People 
Expectations Review



AVB Contractor “XZY”

Glazing  Contractor “ABC”

8. Trades People 
Expectations Review



9. Review of Installed Materials



9. Review of Installed 
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9. Review of Installed 
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9. Review of Installed 
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9. Review of Installed 
Materials



9. Review of Installed 
Materials

Gypsum Association:

GA-253-2021

2.5 Gypsum Sheathing edges and ends shall be Spaced a minimum of ¼” 

from concrete or Masonry to prevent moisture from wicking into the panel.

Above Grade Wall: 

Min 8” Above Exterior Grade 

& 

Held 1/4” above Concrete

Below Grade Concrete Foundation



9. Review of Installed 
Materials



9. Review of Installed 
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9. Review of Installed 
Materials



9. Review of Installed 
Materials



9. Review of Installed 
Materials

1) Construction Manager



9. Review of Installed 
Materials

1) Construction Manager

2) ABAA/QAP –

Contractor & Auditor



9. Review of Installed 
Materials

1) Construction Manager

2) ABAA/QAP – Contractor 

& Auditor

3) BECx Provider or 

Enclosure Consultant



9. Review of Installed 
Materials

1) Construction Manager

2) ABAA/QAP – Contractor 

& Auditor

3) BECx Provider or 

Enclosure Consultant

4) Manufacturer



10. In Situ Testing / 
Validation
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10. In Situ Testing / 
Validation

ABAA – 002-17
ASTM D 4541

Adhesion



10. In Situ Testing / 
Validation

ASTM E 1186

Bubble Gun



10. In Situ Testing / 
Validation

ASTM E 1105

Static Water



10. In Situ Testing / 
Validation

ASTM E 1186 

Thermography



10. In Situ Testing / 
Validation

ASTM E 1186 

Smoke



10. In Situ Testing / 
Validation

AAMA 501.1 –

Dynamic Water



10. In Situ Testing / 
Validation

ASTM E 1827 / E 3158

Whole Building Airtightness

April ‘22 ABAA Whole Building Testing 

Training Class



Oh – By the Way….
• As of May 29th, 2020

• Per the Washington DC Construction Codes 
(2017 DCMR)

11.3.1.3 Building Envelope Commissioning (BECx). BECx

shall comply with one of the following:

a. Whole building pressurization testing shall be conducted in 

accordance with ASTM E779, CAN/CGSB-149.10- M86, CAN/CGSB-

149.15-96 or equivalent. The measured air leakage rate of the building 

envelope shall not exceed 0.25 cfm/ft2 (1.25 L/s·m2 ) under a 

pressure differential of 0.3 in. wc (75 Pa), 

b. A building envelope commissioning authority, (BECxA,) with 

building envelope commissioning credentials as approved by the AHJ, 

shall be contracted by the project owner to conduct building air-

barrier commissioning prior to permit for the project. A fundamental 

envelope commissioning program consistent with ASTM E2813- 12



ABAA - Whole Building Airtightness 

Training Course - Seattle Washington

The state of Washington

February 1st, 2021

Requires you 

PASS
Whole Building Airtightness 

Testing to obtain an 

Occupancy Permit

2018 WSEC –

C402.5.1.2 – Building Test

• 0.25 cfm/ft2  to pass

• Between 0.25 cfm/ft2  and 0.40 cfm/ft2

• Require visual inspection and repair

• Above 0.40 cfm/ft2  = Repair & Retest

• Above 0.40 cfm/ft2 = NO OCCUPANCY



Additional Way for the CM 
to Reduce Their Risk
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Additional Way for the CM 
to Reduce Their Risk



Rule of 1-10-100

$23,700

$2,370

$237

$23.70

$237,000

Based on

Philip Crosby (1979)   1 / 10 / 100

$XXDesign Stage (Plan)

Deming’s Quality Cycle

Plan – Do - Check – Act (Adjust)
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$23,700

$2,370

$237

$23.70

$237,000

$XXX

$XXDesign Stage (Plan)

Preventative Stage (Do)
Installer notices issue & Fixes

Based on

Philip Crosby (1979)   1 / 10 / 100
Deming’s Quality Cycle

Plan – Do - Check – Act (Adjust)



Rule of 1-10-100

$23,700

$2,370

$237

$23.70

$237,000

$X,XXX

$XXX

$XXDesign Stage (Plan)

Preventative Stage (Do)
Installer notices issue & Fixes

Inspection Stage (Check)
3rd Party / Architect / QAQC

Based on

Philip Crosby (1979)   1 / 10 / 100
Deming’s Quality Cycle

Plan – Do - Check – Act (Adjust)



Rule of 1-10-100

$23,700

$2,370

$237

$23.70

$237,000

$XX,XXX

$X,XXX

$XXX

$XXDesign Stage (Plan)

Failure Stage (Adjust)

Preventative Stage (Do)
Installer notices issue & Fixes

Inspection Stage (Check)
3rd Party / Architect / QAQC

Based on

Philip Crosby (1979)   1 / 10 / 100
Deming’s Quality Cycle

Plan – Do - Check – Act (Adjust)



Rule of 1-10-100

$23,700

$2,370

$237

$23.70

$237,000

Based on

Philip Crosby (197)   1 / 10 / 100

$XXX,XXX

$XX,XXX

$X,XXX

$XXX

$XXDesign Stage (Plan)

Failure Stage (Adjust)

Really Costly Stage 

Preventative Stage (Do)
Installer notices issue & Fixes

Inspection Stage (Check)
3rd Party / Architect / QAQC

Based on

Philip Crosby (1979)   1 / 10 / 100
Deming’s Quality Cycle

Plan – Do - Check – Act (Adjust)



Rule of 1-10-100

$23,700

$2,370

$237

$23.70

$237,000

$XXX,XXX

$XX,XXX

$X,XXX

$XXX

$XXDesign Stage (Plan)

Failure Stage (Rework = $$)

Really Costly Stage 

Preventative Stage (Do)
Installer notices issue & Fixes

Inspection Stage (Check/Adjust)
3rd Party / Architect / QAQC

(Oh Crap - Lawyers)

Based on

Philip Crosby (1979)   1 / 10 / 100
Deming’s Quality Cycle

Plan – Do - Check – Act (Adjust)
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Chair: ABAA

American Contractors Insurance Group

Performance Excellence & Quality Consultant

414-788-7957

stroikabaa@gmail.com



ThankYou Sponsors! 


