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Building Enclosure 
Vulnerabilities in 
Commercial Construction

Given ever increasing performance demands of 
commercial building enclosures, combined with 
increasingly sophisticated installation and tie-in 
details, careful scrutiny is required to mitigate 
vulnerabilities that can contribute to long-term 
recurring performance issues such as air and water 
leakage, condensation, and thermal inefficiencies.

This presentation will utilize case studies to explore 
common building enclosure vulnerabilities in 
commercial construction and proactive mitigation 
measures based on our design consulting and 
construction administration experience as well as our 
experience investigating building enclosure failures.

Learning Objectives

1. Identify common construction 
vulnerabilities that contribute to 
commercial building enclosure 
performance issues and failures.

2. Develop an understanding of 
proactive construction administration 
measures to alleviate risks of 
commercial building enclosure 
failures.

3. Understand how interactions 
between building enclosure systems 
and associated sequencing and trade 
coordination can impact commercial 
building enclosure performance.

4. Recognize QA/QC procedures and 
tools that are critical to installation, 
workmanship, and successful 
commercial building enclosure 
performance.

Sarah Rentfro, P.E.
Sarah Rentfro is a Senior Consulting Engineer in 
Simpson Gumpertz & Heger Inc.’s (SGH) Building 
Technology group. She specializes in the design and 
integration of complex building enclosure systems 
including roofing, waterproofing, air/water barriers, 
cladding assemblies, and fenestration with an 
emphasis on performance efficiency and 
constructability. She is also actively engaged in SGH's 
Building Science practice group. Her work includes 
new design consulting, construction administration, 
and investigation and rehabilitation of existing 
building enclosures.

Sierra Stewart, P.E.
Sierra Stewart joined Simpson Gumpertz & Heger 
Inc.’s (SGH) Building Technology group in 2020. Her 
experience includes work related to new design 
consulting, construction administration, and 
investigation and rehabilitation of existing building 
enclosures. Her work includes an emphasis on 
integration of building enclosure systems including 
roofing, waterproofing, air/water barriers, 
contemporary cladding assemblies, and 
fenestration.

Note: Photos and graphics that include manufacturer’s names are for example only.
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Building Enclosure 
Typical Components

• Water-resistive Barrier
• Thermal Barrier
• Air Barrier
• Vapor Retarder



Increasing Requirements
• Model and local building codes

Analyzing

Evolution of IECC in Climate Zone 4



Increasing Requirements
• Model and local building codes

• Energy and performance certification programs

and more…



Increasing Requirements

• Model and local building codes

• Energy and performance 
certification programs

• Facility requirements and owner 
expectations



Performance 
Expectations



Design Complexities
• Quantity, configuration, and type of selected systems

Exterior ExteriorInterior Interior



Design Complexities
• Quantity, configuration, and type of selected systems

• Number and type of system transitions



• Quantity, configuration, and type of selected systems

• Number and type of system transitions

• Complicated tie-in details

Design Complexities
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COMMON CONSTRUCTION VULNERABILITIES 
Background and Significance

Proactive Management of Building Enclosure Quality

Q&A



Common Construction 
Vulnerabilities

1. Installation and Workmanship

2. Trade Coordination and Sequencing



Installation 
and Workmanship

1

2



Installation and Workmanship
Common Examples: 

• Manufacturer’s requirements
• Substrate preparation
• Membrane thickness
• Membrane support
• Primers



Installation and Workmanship



Installation and Workmanship
Common Examples: 

• Manufacturer’s requirements

• Seams, terminations, penetrations



Installation and Workmanship
Common Examples: 

• Manufacturer’s requirements

• Seams, terminations, penetrations

• Environmental conditions
• Inclement weather
• Vapor drive
• UV-exposure
• Temperature extremes



Installation and Workmanship



Installation and Workmanship
Common Examples: 

• Manufacturer’s requirements

• Seams, terminations, penetrations

• Environmental conditions

• Protection of installed work

Roofing Breaches



Installation and Workmanship
Common Examples: 

• Manufacturer’s requirements

• Seams, terminations, penetrations

• Environmental conditions

• Protection of installed work

Common Impacts:

• Direct paths for air and water leakage

• Material deterioration/damage

• Rework

• Warrantability



Trade Coordination 
and Sequencing

1
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Trade Coordination and Sequencing

Common Examples: 

• System transitions
• Roof-to-rising wall
• Balcony-to-rising wall
• Parapets
• Windows/joint sealants/cladding



Common Examples: 

• System transitions

• MEP penetrations

Trade Coordination and Sequencing



Common Examples: 

• System transitions

• MEP penetrations

• Cladding attachments/supports

Trade Coordination and Sequencing



Trade Coordination and Sequencing



Common Examples:

• System transitions

• MEP penetrations

• Cladding attachments

• Dry-in/interior finishes

Trade Coordination and Sequencing



Common Examples:

• System transitions

• MEP penetrations

• Cladding attachments

• Dry-in/interior finishes

• Field verification/dimensions

Trade Coordination and Sequencing



Common Examples:

• System transitions

• MEP penetrations

• Cladding attachments

• Dry-in/interior finishes

• Field verification/dimensions

• Material compatibility

Trade Coordination and Sequencing



Trade Coordination and Sequencing
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2
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1. Henry Air/Water Barrier 2. DuPont Self-Adhered Flashing/Sheet Good 3. Zip Self-Adhered Flashing

3

2
1

Trade Coordination and Sequencing



Common Examples: 

• System transitions

• MEP penetrations

• Cladding attachments

• Dry-in/Interior finishes

• Field verification/dimensions

• Material compatibility

Common Impacts:

• Compromised performance

• Material deterioration/damage

• Rework

• Schedule delays

Trade Coordination and Sequencing



Quick Story…
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Background and Significance

Common Construction Vulnerabilities

Q&A

PROACTIVE MANAGEMENT OF 
BUILDING ENCLOSURE QUALITY



Proactive Management of 
Building Enclosure Quality

1. Construction Administration

2. Construction Monitoring and Testing



Construction 
Administration

1

2



Key Opportunities: 

• Design review

Construction Administration

Example Example



Key Opportunities: 

• Design review

• Product selection
• Appropriateness for project/site 

exposures
• Compatibility with adjacent 

systems/materials
• Warrantability 

Construction Administration



Key Opportunities: 

• Design review

• Product selection

• Trade coordination
• Project-specific submittals and 

coordinated shop drawings

Construction Administration

Air/Water Barrier 
Shop Drawings

Window
Shop Drawings



Key Opportunities: 

• Design review

• Product selection

• Trade coordination
• Project-specific submittals 

and coordinated shop 
drawings 

Construction Administration



Key Opportunities:

• Design review

• Product selection

• Trade coordination
• Project-specific submittals and 

coordinated shop drawings
• Trade-specific preconstruction 

meetings

Construction Administration



Key Opportunities:

• Design review

• Product selection

• Trade coordination
• Project-specific submittals and 

coordinated shop drawings 
• Trade-specific preconstruction 

meetings
• Building enclosure preconstruction 

meeting

Construction Administration



Key Opportunities: 

• Design review

• Product selection

• Trade coordination
• Project-specific submittals and 

coordinated shop drawings
• Trade-specific preconstruction 

meetings
• Building enclosure coordination 

meeting
• Proactive field coordination 

Construction Administration



Key Opportunities: 

• Design review

• Product selection

• Trade coordination

• Sequencing
• Trade-specific 

sequencing and pre-
detailing

Construction Administration



Key Opportunities: 

• Design review

• Product selection

• Trade coordination

• Sequencing
• Trade-specific 

sequencing and pre-
detailing

• Building-wide 
sequencing

Construction Administration



Construction 
Monitoring and 

Testing
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Key Opportunities: 

• Mockups
• Coordinated facade mockups

• Laboratory

Construction Monitoring and Testing



Key Opportunities: 

• Mockups
• Coordinated facade mockups

• Laboratory
• On-site stand-alone

Construction Monitoring and Testing



Key Opportunities: 

• Mockups
• Coordinated facade mockups

• Laboratory
• Stand-alone

• First installation mockups

Construction Monitoring and Testing

Exterior Insulation 
Attachment Mockup

Roofing Mockup



Key Opportunities: 

• Mockups

• Quality assurance/quality control
• Factory visits

Construction Monitoring and Testing



Key Opportunities: 

• Mockups

• Quality assurance/quality control
• Factory visits
• Contractor QA/QC protocol
• Installer QA/QC protocol

Construction Monitoring and Testing



Key Opportunities: 

• Mockups

• Quality assurance/quality control
• Contractor QA/QC protocol
• Installer QA/QC protocol
• Manufacturer, third-party 

inspections

Construction Monitoring and Testing



Key Opportunities: 

• Mockups

• Quality assurance/quality control

• Verification testing
• Preconstruction testing

• Material testing

• Adhesion/compatibility testing 

Construction Monitoring and Testing



Key Opportunities: 

• Mockups

• Quality assurance/quality control

• Verification testing
• Preconstruction testing
• Field performance testing

Construction Monitoring and Testing



Construction Monitoring and Testing
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Background 2

John C. Maxwell

“The truth is that teamwork is 
at the heart of great 

achievement.”



Take-Aways
• Increasing building enclosure performance 

demands require scrutiny during design and
construction.

• Careful oversight and management of 
construction vulnerabilities, including those 
related to installation/workmanship and 
trade coordination/sequencing, is required.

• A holistic understanding of the building 
enclosure systems and their 
interdependencies is critical.

• Proactive management of building enclosure 
quality is a team effort.



Questions?

www.sgh.com

Project Consultant

Sierra L. Stewart, P.E.
Senior Consulting Engineer

Sarah Rentfro, P.E.

slstewart@sgh.com sbrentfro@sgh.com
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