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Keeping the Water Out:  In Pursuit of a 
Caulk-Free Building

Keeping water out of a building is one of the biggest challenges architects 
face.  Wind-driven rain can penetrate the tiniest of openings, damaging the building, 
and contributing to an unhealthy interior environment.  Caulk has traditionally been 
the first line of defense in preventing water and air infiltration.  However, caulk has 
an in-service lifespan that is much shorter than the majority of exterior materials, 
and building owners rarely implement maintenance plans to replace joint sealants 
before failure.  

As the profession pushes towards more energy-efficient, resilient, and high-
performance buildings, strategies for detailing the weather envelope have 
fundamentally changed.  Today’s finish systems are much more complex, posing new 
challenges to both designers and trade contractors, and challenging the traditional 
methods used for construction.  While the benefits of a high-performance building 
envelope are significant, the higher standards mean that the weak link in the system –
caulk – is more important than ever.

Learning Objectives

1. Analyze the causes and impact of 
water infiltration on occupant 
health and building durability.  

2. Compare traditional caulking 
systems to alternative detailing 
strategies that reduce long-term 
maintenance needs and improve 
envelope integrity. 

3. Evaluate impact of new materials 
and complex finish systems on 
weatherproofing detailing and the 
implications for construction and 
performance. 

4. Apply design practices that 
enhance infiltration control 
without relying on caulk, using 
case studies.
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Performance Goals
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U.S. Climate Zones



Poll:  How many of you work in Zone 4A ?





So What Can We Do?

1. Reduce the risk of failure in the system due to a lack of 
maintenance.

2. Eliminate reliance on caulk as the primary barrier between the 
interior and exterior environment.

3. Provide redundancy in the building envelope so that if any one 
component fails, its back-up will still perform.

4. Protect the primary weather/air barrier from damage from UV 
radiation, wear and tear, etc.



Some Basic Concepts3



Liquid Water: Leaks Water Vapor: Leaks Condensation: Cold Surfaces

Types of Water Infiltration



1 2 3

Air Barrier Weather Barrier Thermal Barrier

How to Control ?
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Water Barrier

1 2 3

Air Barrier Weather Barrier Thermal Barrier

How to Control ?



These should be continuous around the building!

4

Water Barrier

1 2 3

Air Barrier Weather Barrier Thermal Barrier

How to Control ?



Historical

The green line separating exterior 
from interior is at the exterior face 
of the wall

Separating Environments





Rainscreen



The green line separating exterior 
from interior in the wall assembly 

behind a “rain screen”

Contemporary

Historical

The green line separating exterior 
from interior is at the exterior face 
of the wall

Separating Environments



Understanding Dewpoint



Understanding Dewpoint
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Dewpoint in Summer
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Condensation Management



Our Evolving Details4
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Wall



It’s All About the Air Barrier !



How Does the Wall Breathe ?

Uncontrolled Vapor Drive ?

Exterior Interior



Interior Vapor Drive

Exterior Vapor Drive
X No Vapor Barrier 

Behind Finishes !

How Does the Wall Breathe ?

Exterior Interior



Type of Air/Weather Barrier ?



Type of Air/Weather Barrier ?



Step 1:  The Right Product



Step 2:  The Right Compatibility



Step 3:  The Right Substrate



Step 4:  The Right Qualifications



Step 5:  The Right Verification



Step 6:  The Right Documentation



Types of Insulation ?



Types of Insulation ?



Openings



Window Details



Window Details



Step 1:  Construct the framed wall, seal 
the sheathing joints and fasteners, and 
apply the fluid-applied air/weather 
barrier.

Extending the air/weather barrier to 
the interior face of the wall provides a 
surface for later materials to seal 
against.

Window Details



Window Details

Step 2:  Secure the curtainwall frame 
in the rough opening and install the 
back-up caulk joint between the 
curtainwall frame and the air barrier.



Window Details

Step 3:  Adhere the flexible silicone 
flashing to the air/weather barrier at 
the perimeter of the opening.

Step 4:  Lap the silicone flashing into 
the glazing pocket in the curtainwall 
and clamp in place with the glazing 
pressure plate as the window glass is 
installed.

At this point the wall is “weathered 
in.”



Window Details

Step 3:  Adhere the flexible silicone flashing to the 
air/weather barrier at the perimeter of the 

opening.
Step 4:  Lap the silicone flashing into the glazing 

pocket in the curtainwall and clamp in place with 
the glazing pressure plate as the window glass is 

installed.
At this point the wall is “weathered in.”



Step 5: Install interior and exterior 
finishes, along with the exterior and 
interior sealant joints at the 
perimeter.

The exterior sealant joint protects 
the silicone flashing from UV 
exposure and damage, and must be 
installed behind the weeps in the 
bottom of the curtainwall mullion 
cover.

Window Details



Poll:  How many of you are integrating the 
air barrier into the glazing pocket ?



Door Details



Louver Details



Louver Details



Louver Details





Parapets



Parapet Details



Parapet Details

Step 1:  Construct the framed wall, 
seal the sheathing joints and 
fasteners, and apply the fluid-applied 
air/weather barrier.

Extending the air/weather barrier 
over the top of the wall and onto the 
back of the parapet protects the wall 
assembly during construction.



Step 2:  Install wood blocking 
assembly on top of wall and install 
roofing system.

Parapet Details



Step 3:  Cover wood blocking with 
membrane flashing, and lap onto 
both the air/weather barrier and the 
roofing system.

The membrane flashing protects the 
wood blocking from deterioration, 
and provides redundancy against 
leakage at the top of the wall.

At this point the wall is “weathered 
in.”

Parapet Details



How do we test our details ?



Integrated Envelope Mock-Ups



In-Place Water Spray Testing





Successes5



We Have Fewer Problems !



But the Proof is in the Test Results !



Envelope Commissioning



Blower Door Testing
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Real-Time Thermography

Simple smartphone tools allow real-
time evaluation of completed work 
as progress is made.

Official results always part of the final 
building Commissioning reports.



Struggles6



Unintended Consequences



Unintended Consequences



Lack of Understanding



Lack of Understanding



Lack of Understanding



Lack of Understanding



Lack of Understanding



Construction Sequencing Changes

Our detailing sometimes forces work 
to be installed in an unfamiliar 
sequence, leading to confusion.

Multiple mobilizations are expensive 
and wasteful.



Construction Sequencing Changes



Sequence:  
1. Construct the framed wall.

2. Install the sheathing.’
3. Apply the air barrier.

Typically two or three separate trade 
contractors up to this point.

At this point the clock starts ticking 
on the weather/air barrier exposure 
limit.

Construction Sequencing Changes



Sequence:  

4. Curtainwall frame set by glazing 
contractor.

Glazing contractor will install the joint 
sealant between the window frame 
and the weather/air barrier at the 
perimeter.

The weather/air barrier installer may 
be off site at this point.

Construction Sequencing Changes



Sequence:  

4. Curtainwall frame set by glazing 
contractor.

Who installs the flexible silicone 
flashing; glazing contractor or 
weather/air barrier installer?

If weather/air barrier installer, they 
will need to work in conjunction with 
the glazing contractor on each 
opening.

Construction Sequencing Changes



Quality of Work

Contractors often assume that what 
matters the most is the appearance 
of the finished wall assembly.

While this is certainly true, the 
performance of the air barrier is just 
as important, if not more so !



Quality of Work



Quality of Work



Quality of Work



Detailing Issues / Coordination



The Bottom Line ?



Our Goals:

1. Reduce the risk of failure in the system due to a lack of 
maintenance.

2. Eliminate reliance on caulk as the primary barrier between the 
interior and exterior environment.

3. Provide redundancy in the building envelope so that if any one 
component fails, its back-up will still perform.

4. Protect the primary weather/air barrier from damage from UV 
radiation, wear and tear, etc.
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Your Questions ?
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