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Learning Objectives

• Discuss building science and why Mock Ups are so important

• Describe and provide examples of various types and sizes of Mock 
Ups that can be constructed 

• Review various ASTM / AAMA tests for Mock Ups

• How do we transfer the knowledge of a Mock Up to our tradesmen

Mock Ups: The Crash Test Dummy for Building Enclosures





Per Zurich Insurance: 
• We pay out Hundreds of Millions of Dollars every year in Construction Claims 
• 70% of those are due to Water and Moisture Issues in the Enclosure

WOW!!!



93% of Tested 
Mock Ups Fail!!!

National Testing Lab 2009



Why Do We Have So Many Issues?



Did These Buildings Work?



Buildings of Today



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



OVER 116 Wall Configurations

This DOES NOT Consider all of the 
Different Manufacturers of each Item 

How Many Products? 



‘74 – ’77 – Federal Energy Administration 
– Dept of Energy in Oct ‘77

Oil Embargo of 1973 / 1974



Building Science in it’s “Toddler” Stage





Central Air



Brian’s Physic’s – What I remember from High School









How do I explain to 
an Owner….. 
the Value of a 

Mock Up?
(Our Crash Test Dummy)













Where Do 
We Start?



Mock Up Requirements Specifications



Mock Up Requirements Specifications



Mock Up Requirements Specifications

Test your Mock Up!



Use Details from Actual Project



Use Details from Actual Project



Use Details from Actual Project



Team Preconstruction Meetings



Make Sure the Mock Up is Part of Your Schedule!



Product / Sequence / Informational Mock Ups

Hey…That looks 
pretty simple to 

me…..



Moisture Infiltration Testing - AATCC 127



Moisture Infiltration Testing - AATCC 127



Exterior Sheathing 
Product - Moisture 

Penetration into 
Gypsum Core

Membrane over top of 
Exterior Sheathing - NO 
Moisture Penetration

Moisture Infiltration Testing - AATCC 127



Product / Sequence / Informational Mock Ups



Product / Sequence / Informational Mock Ups



Product / Sequence / Informational Mock Ups



Product / Sequence / Informational Mock Ups



Product / Sequence / Informational Mock Ups



Utilizing the Actual Building - Mock Ups



Utilizing the Actual Building



Utilizing the Actual Building



Utilizing the Actual Building



Utilizing the Actual Building



Utilizing the Actual Building



Small Scale On Site - Mock Up



Small Scale On Site



Small Scale On Site



Small Scale On Site



Small Scale On Site



Small Scale On Site



Small Scale On Site



Small Scale On Site



Large Scale Laboratory - Mock Ups



Large Scale Laboratory - Mock Ups



Should We Test The Mock Up???





I Get We Need To…But When???



Too Late!!



When Should We Test The Mock Up???



When Should We Test The Mock Up???



• Air Leakage Windows - ASTM E 283 / 
ASTM E 783

• Uniform Load Deflection - ASTM E 330
• Static Water - ASTM E 331 / ASTM 

E1105
• Smoke or Bubble Gun - ASTM E 1186
• Dynamic Water - AAMA 501.1
• Hose Test - AAMA 501.2
• Thermal Cycling - AAMA 501.5

– Used to Determine Condensation 
Resistance

• Thermograph - ASTM C 1060
• Sealant Pull Test - ASTM C 1193
• Horizontal Flood Testing (Roof Test) 

ASTM D 5957
• Air Barrier Adhesion Tests            

ASTM D 4541 
• Lab Mock Up – E 2099
• ASTM Work Standard – Spec and Test 

Field Mock Ups

Common Tests Performed



Air Leakage - ASTM E283 / E783



Load Deflection – ASTM E330



Static Water – ASTM E331



Static Water – ASTM E1105



Tracer Gas (Smoke Test) - ASTM E 1186



Air with Pressurization - ASTM E 1186 



Dynamic Water - AAMA 501.1



Static Water - AAMA 501.2

Even a 
Dummy 

knows to Start 
at the 

Bottom!



Thermal Cycle - AAMA 501.5



Thermographic Inspection - ASTM C1060 

Outside -15F
Inside 73F
RH 26%
Existing Window
Heavy frost



Sealant Pull – ASTM C 1193



Air Barrier Adhesion - ABAA 002-17 / ASTM D 4541 



Spray Applied Polyurethane Foam Density - ASTM D 1622

w/v x 1000 / 16 = lbs per ft2



Test Anything You Can Think Of



Test Anything You Can Think Of



Test Anything You Can Think Of



You mean I 
should know 

WHY it 
Failed?

Root Cause Failures, Rework, Retest!



Root Cause Failures, Rework, Retest!



Root Cause Failures, Rework, Retest!



We Built…….
We Tested…….
We Passed……. Eventually 
So What????

EDUCATE!!!!!!

Project Specific Review



The guys on 
site should 
know about 

this!

Makes 
sense to 

me.



Project Specific Review



Project Specific Review



Project Specific Review



Project Specific Review



Project Specific Review



Project Specific Review



$14 M Project
On Site Simple Wall Mock Up = $12,500.

Mock Up = 0.09% of Construction Costs

Let’s Do Some “Brian” Math – Simple #’s

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

Wonder if my 
room has a bear 

skin rug????

I like to cuddle

This makes 
sense – kinda 

like cheap 
insurance

Wall To Foundation 
Transition

Thru-wall Flashing



Mock Ups: The Crash Test Dummy for Building Enclosures



Its about time –
FINALLY

he’s done!

I bet Andrew’s 
drink is empty too



 Presenter: Brian Stroik
 Manager – Building Envelope Solutions Team

 Tremco Sealants & Waterproofing

 Vice Chair – Air Barrier Association of America
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 Co-Chair BEC WI

Thank You!!!!

Questions????

Mock Ups: The Crash Test Dummy for Building Enclosures


