
STPE liquid pan and rough opening flashing 
 
•   Becoming commonly specified 
 
•   Recognized in Architectural Record 
 
•   Entering ASTM process 
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Liquid detailing membrane 

WRB / Air 
Barrier 
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“In addition to being specified by many manufacturers’ installation instructions,  
 

the use of an interior air seal is also becoming 
noted in reference standards.   
 
We encourage installers and builders to take a second look at the potential 
advantages offered by installing an interior air seal…” 
 
Pushing the Building Envelope, February 16, 2011 

STPE  -- Interior seal / sill flashing  
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William D. Smith is the President of Glazing Consultants 
International, LLC (GCI), a building envelope consulting 
firm in business since 1988. He has nearly 40 years of 
experience in the design and construction of glazing 
systems and building envelopes and is recognized as an 
expert in the field of windows, doors, glass, and exterior 
wall systems, including all aspects of weatherproofing 
and water intrusion.  
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AAMA Standard Practice for the 
Installation of Windows and Doors in 
Commercial Buildings: 
 
“Backer rod should be placed around 
the interior side of the window.  Place 
sealant over the backer rod in a 
continuous manner.” 
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Waterproof STPE air barrier 
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“. . .  author  
of the popular 
Handbook of 
Adhesives 
and Sealants, 
McGraw-Hill.” 
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	  Adhesives	  &	  Sealants	  Council	  
	  
“In	  addi(on	  to	  their	  high	  performance	  proper(es,	  these	  sealants	  are	  achieving	  
popularity	  due	  to	  their	  formula(on	  versa(lity	  that	  allows	  the	  customiza(on	  of	  
viscosity	  and	  early	  strength	  development	  for	  various	  applica(ons.	  “	  

	  	  
	  

Liquid detailing membrane 

Managing Condensation, Water Intrusion 
Real World & Energy Efficiency in the 

276 

Property                                         STPE            Urethane       Silicone             

133	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  110	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  117 



277 

	  
	  

•  “Silyl Terminate Poly Ethers for Sealants and Adhesives 
of a New Generation”  --  Designed mainly for sealants and 
adhesives, and can also be used for coatings.   

•   “Novel  STPE prepolymers have proven to be straight 
forward and flexible in their formulating characteristics 
allowing a large degree of freedom in formulating design 
space.” 
 
 

  
  

	  
	  

Liquid detailing membrane 

Managing Condensation, Water Intrusion 
Real World & Energy Efficiency in the 

277 



STPE 
 
Rough Opening Material Costs: 
 
$2.00 per lineal foot   
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Fluid-
applied 
flashing 
35% 
faster 

Fluid 
Applied 



Peel&Stick tapes 
59 lineal foot 
134 minutes 
0.44 foot per minute 
480 minutes in an 8-hour day 
480 x 0.44 = 211 feet per day 
$200 per man per day 
$0.95 per foot labor 
$1.80 per foot material 

$2.75 per foot installed cost  
 
Fluid-applied 
59 lineal foot 
87 minutes 
0.68 foot per minute 
480 minutes in an 8-hour day 
480 x 0.68 = 326 feet per day 
$200 per man per day  
$0.61 per foot labor 
$2.00 per foot material 

$2.61 per foot installed cost   
 



672 square feet wall 
 
Sheetwrap 4.34 man hours 
 
Sprayable 1.15 man hours (4 times faster)  
  
 
 
 



Sheetwrap 
0.388 minutes per square foot  (1 man) 
480 minutes in an 8-hour day 
480 / 0.388 = 1,237 square feet per day (35’x35’ wall) 
$200 per man per day  
$0.16 per square foot labor 
$0.155 per square foot material 

$0.32 per square foot installed cost   
  

Sprayable 
0.274 minutes per square foot (1 man) 
480 minutes in an 8-hour day 
480 / 0.274 = 1,751 square feet per day (41.8’x41.8’ wall) 
$200 per man per day  
$0.11 per square foot labor 
$0.65 per square foot material 

$0.76 per square foot installed cost 
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STPE 
Air & Waterproofing Barrier 
Material Costs (with joint treatment): 
$1.98  per square foot   
 
 

Sprayable 
acrylic code-compliant  
Air & Water-resistive barrier 
Material Costs (with joint treatment): 
$0.65 per square foot 



Code  
Council 
Testing 
WRB 
Air Barrier 

Air 
Barrier 
Assoc. of 
America 
Testing 



 
 
This letter confirms acceptance by the 
City of Lawrence for the use of xxxxxxx as 
water-resistive barriers for ……  
2012 International Building Code (IBC).         
  
City will also approve the product for one- 
and two-family dwellings constructed in 
accordance with the 2012 International 
Residential Code. 
  
Approval is contingent upon….. use of    
xxxxx joint and seam filler and xxxx 
fluid-applied flashing to treat joints, 
seams, rough openings and edges. 
  
We also approve the use of xxxxx joint 
and seam filler and xxxx fluid-applied 
flashing to satisfy the window assembly 
flashing requirements of 2012 IBC 
Section 1405.4 and 2012 IRC Section 
R703.8 when used with [xxxx sprayable 
WRB]. 
  
 



	  
	  Construction Repair Technology 

•   Assisted Living Facility 
 
•   Water damage 
 
•   100 balconies 
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Balcony	  slabs	  drain	  to	  columns	  and	  
wet	  out	  column	  sheathing	  
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•   Cut sheathing away from concrete 
 
•   Apply joint and seam filler into void created 
 
•   Apply liquid flashing membrane onto sheathing, down and over  
   seam filler, and out onto slab 
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Water is diverted away from the 
column and flows off the slab edge  
 
….. But some may get behind the 
column face siding and wet out the 
sheathing 
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ü  Remove the siding and 
trim 
 
ü  Cut the sheathing so 
that none is in contact with 
concrete 
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Apply joint & 
seam filler 

Apply 
liquid 
flashing 

Liquid detailing membrane 

Managing Condensation, Water Intrusion 
Real World & Energy Efficiency in the 

296 



Liquid detailing membrane 

Managing Condensation, Water Intrusion 
Real World & Energy Efficiency in the 

297 



Structure 
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Detail ? 
Liquid detailing membrane 
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1

2 

34

5

6
7 8 

9 

Peel & Stick? 
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"Five years from now, what will we 
look back on as an important 
development in building envelope 
construction?"  
 
The answer: "The replacement of 
peel-and-stick flashing membranes 
with fluid-applied flashing products." 





                                       The Pause 
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Supplement to  
 

Managing Condensation, Water Intrusion 
& Energy Efficiency in the Real World 

 
AIA Minnesota 

 
Minneapolis, Minnesota 

November 14, 2013 



Design 

Challenging the way we build 

Refining Construction Details through 

Design Verification Testing 308 



Design  
ü  Building codes 
ü  Manufacturer recommendations 
ü  Performance standards 
ü  LEED considerations  

Design 
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Design à Build 
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Challenging the way we build 

ü  Design 
ü  Build 
ü  Test #1 

ü  Dismantle 
ü  Repair 
ü  Rebuild 
ü  Test #2 

ü  Repeat as 
needed 
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Challenging the way we build 

Refining Construction Details through 

Design Verification Testing 

Blower 
Door  
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Challenging the way we build 

Blower 
Door  
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Challenging the way we build 

Air and Water 
rarely take a 
straight path.  
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Building Envelope 
Consulting 
Services 

ASTM E 1105  
Field Determination of 
Water Penetration of 
Installed Window 
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Design à Build à Test 

Challenging the way we build 
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Refining Construction Details through 

Design Verification Testing 

If you’re not testing, you’re guessing 

Design  
Verification 
Testing  
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Design  
Test 
Refine 
Build  

Refining Construction Details through 

Design Verification Testing 

If you’re not testing, you’re guessing 
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Typical construction 
mock-up 
ü  Material selections 

•  Colors 
•  Textures 

ü  Connections 
ü  Construction sequence 
ü  Other 

Refining Construction Details through 

Design Verification Testing 
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326 



Refining Construction Details through 

Design Verification Testing 

If you’re not testing, you’re guessing 

327 



Refining Construction Details through 

Design Verification Testing 

Design Verification 
mock-up 
ü  Wall component(s)  

•  Windows 
•  Doors 
•  Mechanical penetrations 
•  Fasteners  

ü  Flashing details 
ü  Installation methods 
ü  Difficult interfaces and 

transitions 

If you’re not testing, you’re guessing 
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Install full scale wall 
components in test 
chamber. 

Refining Construction Details through 

Design Verification Testing 
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Refining Construction Details through 

Design Verification Testing 

If you’re not testing, you’re guessing 

Design  
Verification 
Testing  
Determines real 
world limitations of 
wall components 
and assemblies. 
 

330 



Refining Construction Details through 

Design Verification Testing 

If you’re not testing, you’re guessing 

Design  
Verification 
Testing  
Helps refine: 
ü  Critical building details 
ü  Project scheduling 
ü  Construction sequences 
ü  Construction costs 
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How not to specify a thin-mil product 
 
I am writing to address the relationship between our thin-mil system that has 
been specified and applied on this project and the 45 dry mils thickness 
referenced in Section 2.1.A.3 of the specification.   
 
Section 2.1A.1.c, d states the contractor is to provide one of the listed 
products, and both thick-mil and thin-mil products are listed.  The product 
data sheets for the thin-mil products call for a 10 wet-mil application which of 
course cannot yield a 45 dry-mil coating. 
 
Section 3.4A on Air Barrier Installation states to apply the air barrier 
membrane according to the air barrier manufacturer's written instructions. 
 
It is common to see this minor inconsistency in air-barrier specifications.  It 
arises where the other products listed in the specification are thick-mil 
technology, and the specification language tends to follow the suggested 
language provided by manufacturers of such systems.  In such cases, 
contractors in bidding and executing the project reasonably interpret the 
specifications to require the thin-mil system to be installed pursuant to the 
manufacturer’s instructions.  This is how hundreds of projects across the US 
have been handled. 
 
 
 
 



Another example is self-adhered membranes.  Specification 
section 2.2 on Auxiliary Materials states that the contractor is to 
provide self-adhered membrane wall flashing.  This corresponds 
to the thick-mil products in the specification and not to the thin-mil 
system that utilizes the state-of-the-art silyl terminated polyether 
(STPE) fluid-applied flashing that was incorporated into this 
project.  
 
Beyond that the manufacturer’s instructions do not call for a thick-
mil application, there are other reasons not to require the 
applicator of a thin-mil system to follow the manufacturer’s 
instructions for thick-mil products.  Since the product would not be 
installed per the thin-mil manufacturer’s instructions, the liability of 
the manufacturer and the availability of funds from its product 
liability carrier are eliminated.  Also, manufacturers do not issue 
warranties where their instructions are not followed.   
 
 
 



Further, the vapor permeability of vapor permeable 
coatings is reduced by increasing the mil thickness.  
Some use a rule of thumb that doubling the thickness 
halves the vapor permeability. 2.1.A.2.a requires a vapor 
permeability of at least 5 perms.  Spray Wrap at 10 wet 
mils is 10.5 perms.  To achieve a 45 dry-mil coating with 
Spray Wrap would require application of 73 wet mils or 
seven times the recommended thickness of the 
application.  The Spray Wrap would become a vapor 
barrier.  Unless external insulation is being used, 
building scientists do not recommend air barriers that are 
vapor barriers. 
 
Also, at the joints and seams where movement occurs, 
the thin-mil, fluid-applied product layers give you 40 dry 
mils.  



The background of the thick-mil requirements of the other 
products specified and the assumed movement accommodation 
they afford also bears consideration. 
 
A presentation at the web site of the Building Enclosure 
Technology and Environment Council (BETEC -- part of the 
National Institute of Building Sciences) that was provided by a 
Grace representative lists the following issues concerning 
thickness control of thick-mil products:  "Control over thickness 
is the Achilles heel," "continuous air barrier," "membrane not 
supported or assisted by gravity," and onsite inspection to 
prevent sagging. It appears clear from the text and the 
microscope photographs provided that the need for thick millage 
arises from the need to assure that the membrane created is 
continuous.  Thin-mil systems do not require thick millage to be 
continuous, and the presentation’s section on thin-mil systems 
does not reference thickness issues.  http://www.nibs.org/
BETEC/04Membranes/Pres/PickettPresentation.pdf     
 



BETEC 
 
NIBS 
 
Thick-mil 
 
Manufacturer 





Thin-mil testing at National Concrete Masonry Association 
 
Air leakage test passed at 17 dry mils. 



Pat Conway, AIA 
Air Barrier Expert 
International 
Masonry Institute 
 



 
The confusion over “The vapor 
retarder shall be installed on 
the warm-in-winter side of the 
thermal insulation.” 

This is inapplicable to 
anything that is fastened or 
coated on the external face of 
sheathing walls. 
 



Masonry Institute of Michigan 
January, 2010 



Minnesota has a statewide building code. The state building 
codes division is preparing to adopt the 2012 editions of the 
International Codes. 
Currently 2006 codes are in effect. 
http://www.iccsafe.org/gr/Pages/MN.aspx  
 
In section 402.5, the 2006 International Energy Conservation 
Code requires: “Above-grade frame walls, floors and ceilings 
not ventilated to allow moisture to escape shall be provided 
with an approved vapor retarder. The vapor retarder shall be 
installed on the warm-in-winter side of the thermal insulation.” 
 
2012 IBC 
 
1405.3 Vapor retarders. Class I or II vapor retarders shall be 
provided on the interior side of frame walls in Zones 5, 6, 7, 
8 and Marine 4. 
 















State-of-the-Art EIFS 
 
•  Notched trowel adhesive for 

drainage 

•  Vapor permeable water-
resistive barrier 

•  Vapor permeable insulation 



Vapor Permeability & Drying 
 

•  The Dreaded Double Vapor Barrier 
 

•  Interior polyethylene sheeting behind drywall 

•  Plastic foam exterior insulation or vapor barrier WRB 
 
•  Better to dry in at least one direction 

•  Best to dry in both directions 
 

•  Smart interior vapor retarder ?? 

•  Vapor permeable WRB and vapor permeable mineral 
wool external insulation 

 



Interior water vapor does 
not enter cavity 

Summer 
High  
Cavity 
Humidity 

Winter 
Low 
Cavity 
Humidity 
 

Drying 

Interior water vapor  
does not enter cavity 



Pat Conway, AIA 
Air Barrier Expert 
International Masonry Institute 
 
A vapor barrier air  
barrier holds out 
just a tiny bit more  
water vapor than a  
vapor permeable air  
barrier. 
 
The great bulk of  
water vapor travels  
with air leakage  
through openings. 





Construction defect water 
injection 

Condensation 

? ? 

? ? 





•  NFPA 285 Wall Assembly Fire 
Testing 

•  Mineral Wool Insulation 

•  Vapor Permeability & Drying 



2012	   yes	  

no	  

plas(c	  

<1-‐story	  or	  
NFPA	  	  
285	  or	  
engineering	  
judgment	  

Heavy	  
cladding	  

>40M	  

no	  

No	  
285	  

yes	  

no	  

plas(c	  

no	   yes	  

NFPA	  	  
285	  or	  
engineering	  
judgment	  

no	  

yes	   plas(c	  

yes	  
no	  

Apply	  
2015	  	  

yes	  

No	  
285	  

<1-‐story	  or	  
NFPA	  	  
285	  or	  
engineering	  
judgment	  



NFPA 285 Walls Assembly Fire Testing 

•  2000: Plastic foam insulation wall assemblies 
must be fire tested  

•  2012 Wall assemblies with water-resistive barriers 
must be fire tested 

•  2015 Wall assemblies with water-resistive barriers 
need not be fire tested in most cases 



Elevator briefing 
 
•  No one paid much attention to foam insulation fire testing requirement 

•  2012 WRB requirement driving architects and manufacturers crazy 

•  Work around:  interpret with 2015 amendments 

•  2012 IECC exterior insulation requirements raise the plastic foam 
problem 

•  Manufacturers are not doing the multi-million dollar testing that is 
required 

•  Work arounds: 
 

•  Engineering analysis 

•  Mineral Wool 





This letter confirms acceptance by the 
City of Lawrence for the use of xxxxxx 
as water-resistive barriers for exterior 
walls in which the product is the only 
combustible component and has a 
covering of brick, concrete, stone, terra 
cotta, stucco or steel with minimum 
thicknesses in accordance with Table 
1405.2 of the 2012 International 
Building Code (IBC) such that the 
NFPA 285 requirement of Section 
1403.5 is deemed satisfied.  
  
Acceptance of the product under these 
circumstances is based in part upon 
code changes that have received 
initial approval during code hearings 
for the 2015 IBC. The scope of 
acceptance may be adjusted in 
accordance with any additional 
changes that are accepted into the 
2015 IBC.  
 



Detroit Building Enclosure Council 
Symposium 

 
October 15, 2013 

 
“We’re working with the state code officials’ 
organization to make sure the 2012 IBC 
comes in with the 2015 amendment as to 
WRBs and NFPA 285 wall assembly fire 
testing.” 





•  Work arounds:  Engineering analysis 

•  Issues:  10 WRBs from 7 manufacturers 
•  ABAA lists 37 manufacturers 
•  4,032 wall assemblies 
 



Mineral Wool 
 
• Noncombustible 

• No NFPA 285 wall assembly fire 
testing requirement 







“There were 
improvements in 
the drying potential 
of the plywood 
sheathing in both 
January and June 
when exterior 
rockwool insulation 
was used in place 
of exterior XPS, 
and the plywood 
was wet to 
approximately 50% 
moisture content.” 



Mineral Wool  
 
Top-10 Green Building Product of 2014 



•  Rigid enough to be used as exterior insulation, and it 
provides an affordable alternative to foam-plastic 
insulation.  

•  Retains thermal resistance when damp.  

•  The R-value ranges from 4.0 to 4.2 per inch.  

•  Extremely low emissions.  

•  LEED-NC v2009 Credit relevance: EA Prerequisite 2: 
Minimum Energy Performance: Design & Construction 
EA Credit 1: Optimize Energy Performance: Design & 
Construction MR Credit 4: Recycled Content  



Mineral Wool Technical Bulletins 
 
Stone Wool Delivers Stable R-Values at 
Extreme Temperatures 
 
Mineral wool insulation has been successfully 
used in exterior wall applications in harsh cold 
and wet environments for over 50 years in 
Northern Europe and for 20+ years in Canada. 
Mineral wool insulation is a tried, tested and 
proven insulating material that is suitable for 
use in exterior walls where moisture is a 
concern. 
 



The End 


