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WELCOME!

Our Presentation Will Start 
Momentarily

Your Presenter:
Scott D. Wood
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Assembly
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level I and II Building Science Thermography course. His 
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thermography has supported the excellent presentations 
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DISCLAIMER

This Presentation reflects the opinion of the author based on 
professional experience.  The author reserves the right to 
modify opinions should additional (factual) information be 
made available that is contrary to the opinions expressed 
herein.



COURSE DESCRIPTION

ÅStudies show that a breathable self-adhering roofing underlayment 
has the ability to:
ÅProvide drying
ÅEase installation
ÅExtend the life of the roof assembly 

ÅThis course investigates current knowledge of breathable, vapor-
open (permeable) roofing underlayments and their ability to 
mitigate water intrusion, reduce long-term exposure to wetted 
substrates, and enhance the drying capacity of the roof assembly τ
extending the life of the roofing assembly. 



LEARNING OBJECTIVES

At the end of the presentation, participants will be able to:

ÅDescribe the history of roofing underlayments 
ÅUnderstand the difference between asphalt felt and synthetic 
ǳƴŘŜǊƭŀȅƳŜƴǘΩ

ÅDefine the roof assembly barriers; heat, air, moisture
ÅShow the mechanisms of vapor-permeable roof underlayment 

extending the life of the roof assembly 
ÅArticulate why a breathable roofing underlayment provides 

superior drying capacity over conventional roofing underlayments
ÅUnderstand key details when installing a roofing underlayment 



Overview

ÅA history of roofing underlayments 

ÅThe development of asphalt felt through synthetic underlayments

ÅBasic requirements and Controlling elements of the roof assembly 

ÅPool liner to vapor -permeable roof underlayments 

ÅWater hold out

ÅRoof failures

ÅDetails for the long life of a roof system



In the Beginning



History of Roofing Underlayment 

ÅPine tar saturated fabric

ÅCoal tar used to make 
tar paper

ÅNaturally 
occurring asphalt 
used

ÅAsphalt felt 
manufacturing

1840s 1870s 1880s 200 Years 1980s 2000 2010

ÅSynthetic, waterproof 
underlayments in North 
America

ÅSynthetic, waterproof 
underlayments

ÅSynthetic, waterproof, and 
breathable underlayments

1801 Coated cloth 
underlayment



Asphalt Felt 

ÅNot waterproof

ÅEasily tears

ÅProne to degradation 
from UV exposure

ÅLabor installation 
rates are high



Synthetic Underlayment 

ÅDurable

ÅImproved UV 
stability

ÅTougher in winds 

ÅSecondary water 
barrier 

ÅImproved dry -in 



First Synthetic Underlayment 

ÅAirtight

ÅWatertight

ÅVapor tight

ÅMechanically
attached



Basic Requirements for an Assembly

Controls:
ÅMoisture flow

ÅHeat flow

ÅAir flow

ÅVapor Open

Vapor OpenAllowing vapor 
movement for vapor 
diffusive drying in both 
directions



Basic Requirements for an Assembly

1. Rain control: The primary 
waterproofing layer is the major 
barrier to water, snow, and ice 
penetration

2. Moisture flow: The underlayment 
controls moisture flow and allows any 
moisture that gets past the primary 
layer to drain out without further 
penetration.

3. Heat flow: Insulation stops heat flow, 
loss, and gain.

4. Airflow: The assembly must control 
airflow, which also carries heat and 
moisture.

5. Vapor open:The assembly should be 
vapor open to allow vapor diffusive 
drying in both directions. 
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The Four Controlling Elements

ÅH: Thermal control
ÅA: Air control
ÅMliquid: Rain control
ÅMvapor: Vapor control



Prk M~~p "««k{fz·í« +~|®ª~zzs|q 
Elements

The roof assembly
must control, 
in order of importance:

1. Rain Control

2. Air Control

3. Thermal Control

4. Vapor Control



Breathable Roofing Underlayment

ÅAirtight

ÅWatertight

ÅLong-term UV stability

ÅHIGH DRYING 
CAPACITY
Allows drying by 
moisture vapor 
diffusion



Roofing Underlayment Requirements

ÅIntroduced 2007 Codes (IBC, IRC, 
The State of Florida) called for Self 
Adhered (SA) underlayment

ÅÀ¾¾Æ ®rk êNkzp "irk«s~|ë µ^« {^ik 
optional 



Traditional Self -Adhering 
Underlayments
ÅM~f¯«®Ï ®rsgy ê§~~z zs|kªë

Å+z^s{« ®~ ê«kzp rk^zë ^ª~¯|i 
punctures

ÅVapor impermeable 

ÅSelf-adhesion started as 
asphalt

ÅProgressed to butyl -based 
adhesive 

ÅMoved to pressure sensitive 
adhesive (PSA)



Ice Barriers: Pool Liners

IBC2021:
1507.1.2 Ice barriers
In areas where there has been a history of ice forming along the eaves causing a 
backup of water, an ice barrier shall be installed for asphalt shingles, metal rood 
shingles, mineral-surface roll roofing, slate and slate-type shingles, wood 
shingles, and wood shakes. The ice barrier shall consist of not less than two 
layers of underlayment cemented together, or a self-adhering polymer 
modified bitumen sheetshall be used in place of normal underlayment and 
ŜȄǘŜƴŘ ŦǊƻƳ ǘƘŜ ƭƻǿŜǎǘ ŜŘƎŜǎ ƻŦ ŀƭƭ ǊƻƻŦ ǎǳǊŦŀŎŜǎ ǘƻ ŀ Ǉƻƛƴǘ ƴƻǘ ƭŜǎǎ ǘƘŀƴ нпέ 
(610 mm) inside the exterior wall line of the building.



Water Holdout

ÅEvaluations for water hold out 
testing



Vapor Open Water & Air Tight?



Water molecule = 275 picometers (pm) Air molecule = 320-370 pm

Vapor Open Water Tight?

How can a WRB/AB be Vapor Open (Permeable) and Air 
Tight?
ÅWater molecules are 25% smaller than Air Molecules



Water Holdout Tests
Åì*~^® ®k«®í Ý"NP? -ÅÅÇÞ

ÅìJ~|is|q ®k«®í-Canadian 
Construction Materials Center 
(CCMC 07102)

ÅHydrostatic Pressure Test (AATCC 
Test method 127 Modified

ÅHydrostatic Pressure Test EN 20811

Å LƴŘƛŎŀǘƻǊ ƳŀǘŜǊƛŀƭ ƛƴ ŀ άōƻŀǘέ сл Ƴƛƴ

Å нΦр ŎƳ όмέύ ǿŀǘŜǊ ŎƻƭǳƳƴ н ƘƻǳǊǎ

Å см ŎƳ όнпέύ ŎƻƭǳƳƴ тн ƘƻǳǊǎ



Nail Sealability Test 

ASTM D7349-Standard Test Method for Determining the 
Capability of Roofing and Waterproofing Materials to Seal 
Around Fasteners. 

ÅFastener water hold -out test



Nail Sealability Test 

ÅP~ k|«¯ªk µ^®kª r~zi~¯® ¯«k ^ «rs{ ®~ êq^«yk®ë z^ªqk 
fasteners. 



Common Causes of Roof Failures 

ÅIce damming

ÅChanges in roof 
drainage

ÅBuild up of roof 
debris

ÅDeterioration due 
to condensation. 
Lack of air tightness 
and breathable 
membrane



How Much 
Moisture does 
Roofing Assembly 
Hold? 

ÅHygric Buffer: hygroscopic 
materials that can store 
moisture.

Image Source Whole Building Design Guide, a program of the 
National Institute of Building Sciences 



Adsorption (hygroscopic material)

ÅASHRAE Handbook of 
Fundamentals

ÅAdsorption provides a Hygric Buffer
Though >80% RH causes damage



How Much Moisture does Roofing 
Assembly Hold? 
ÅWood Deck

ÅInsulated Panel

ÅInsulated Panel, 
Wood base

ÅMineral Wool
Insulation

ÅCLT



Color Matters 

ÅBlack color intentional 

ÅAbsorbs heat from 
the sun

ÅAccelerates drying 
process of wet 
sheathing and 
insulation

Dries existing insulation for 
Roofing replacements


