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INTRODUCTION 

Window & Door Installation introduces 

principles of design, construction, and 

installation of window and door components. 

Improper installation of windows and doors is 

one of the leading sources of building 

performance failures that lead to construction 

defect litigation. 

We will begin by explaining the basics of 

modern window & door installation techniques, 

and how variation from these fundamental 

principles can lead to problems and defects. 

Next, we will discuss different types of 

windows and doors, factors that can 

complicate their installation, the basics of how 

materials react together, and the damage that 

these reactions can cause. Finally, we will 

review the most applicable codes and 

standards related to window and door 

installation, performance, testing and 

evaluation.  

This program is important for architects, 

attorneys, insurance adjusters, general 

contractors, trade contractors and building 

industry professionals because many factors 

and players must come together to properly 

execute durable window and door installations. 

 

 

 

 

 

 

 

PROGRAM OUTLINE  

1. Introduction 

2. Window Installation 

3. Common Window Defects 

4. Door Installation 

5. Common Door Defects 

6. Codes & Standards 

7. Conclusion  

LEARNING OBJECTIVES 

 Explain the basics of modern window & 

door installation techniques 

 Review of window & door types 

 Discussion of most commonly alleged 

construction defects 

 Discussion of the evolution of building 

codes 

 Review applicable industry and trade 

standards 

 Examples of how to analyze construction 

defects 

 Estimating costs for repairing defects  

 Allocating responsibility to applicable 

partners 

BACK-UP MATERIALS 

1. Andersen Window Speak Guide 

2. Moistop Window Flashing 

3. Green Guard Residential Installation Guide 

4. Sample Defect List 

5. Code Excerpts: CA 

6. Water Managed Wall Systems by JLC 

7. ASTM E2266 – Design and Construction of 

Low-Rise Walls Summary 
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 Window & Door Installation Program Outline 
 

PROGRAM CONTENTS 

1. Introduction 

A. Presenter Information 

B. Webinar Materials 

C. CE Certificates 

D. Feedback 

E. Learning Objectives 

F. Program Introduction 

G. 30,000 Foot Flyover 

2. Window Installation 

A. Window Basics 

B. Nail-On Flange Installation 

C. Sill Pan Flashing 

D. Block Frame Assembly 

E. Retrofit 

3. Common Window Defects 

A. General Window Defects 

B. Vinyl Windows 

C. Wood Windows 

D. Less Common Types of Windows 

4. Door Installation 

A. Door Basics 

B. Door Installation 

C. Pan Flashing 

D. Block Frame Assembly 

5. Common Door Defects 

A. General Door Defects 

B. Sliding Glass Doors 

C. Swinging Doors 

D. Less Common Types of Doors 

6. Codes & Standards 

A. Code Progression 

B. Emergency Egress 

C. Installation & Testing Standards 

7. Conclusion 
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PFCS: We Know Buildings
1. INTRODUCTION

www.petefowler.com
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SOLUTIONS
We specialize in creating REAL PRACTICAL 
SOLUTIONS that help our clients spend the right 
amount, on the right work, at the right time.

PFCS: Who We Are
1. INTRODUCTION

www.petefowler.com
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CLIENTS

• Property Owners 
& Managers

• Builders & Developers 

• Contractors

• Product Manufacturers

• Insurers

• Lawyers

PFCS: We Know Buildings
1. INTRODUCTION

www.petefowler.com

Read about industry impacts on our blog at www.petefowler.com

The PFCS Way: SOLUTIONS
• EXPERTISE: Technical experts who are focused on real practical solutions is 

surprisingly hard to find. We found them. And we work to keep that focus.

• PROJECT MANAGEMENT: To deliver valuable work with measurable return 
on investment (ROI), we have to manage the Scope, Budget and Schedule 
of our work.

• TECHNOLOGY: We use proprietary technology to create valuable work 
faster, better and cheaper, to make the information available to all 
applicable stakeholders, and to create a permanent digital record at no 
extra cost.

• STANDARDS: To help clients manage building lifecycle performance and 
costs, we compare each project to industry standards and best practices, 
then apply professional judgment to develop strategies and step‐by‐step 
plans for maximizing ROI for maintenance and repair expenditures.

1. INTRODUCTION
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CLAIMS & LITIGATION

• Construction Defect Litigation 
(Also see BLM)

• General (Property) Liability 
Claims

• Construction Accidents

• Traditional Claims related to 
contracts, payments, 
performance, change orders 
and delays

BUILDING LIFECYCLE 

• Building Inspection, Testing 
and Property Assessment

• Specifications for Building 
Maintenance and Repairs

• Construction Budgets and Cost 
Estimating

• Construction Management

• Quality Assurance Plans and 
Inspections

PFCS Services

Read about industry impacts on our blog at www.petefowler.com

ON ALL PROJECTS BLM OR LITIGATION?
Manage Quality: We apply 
professional construction 
management discipline to get work 
done, and create and execute 
construction quality assurance plans.

Allocate Responsibility: For insurance 
and legal clients we use our expertise 
in evaluating, specifying and 
managing construction to compare 
what happened in problem projects 
to what should have. We apply 
professional judgment to allocate 
responsibility.

Building Information Management: 
We pick up where Zillow and Google 
leave off. We use technology to 
collect, organize, structure and store 
documents and building info forever.

Evaluate Performance:  We perform 
structured building inspection and 
testing evaluations, exceeding the 
highest standards.

Specify Solutions: We analyze, report, 
make recommendations and compose 
specifications and estimates for 
construction, maintenance & repairs.

The PFCS Way
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Program Outline
1. Introduction

2. Window Installation

3. Common Window Defects

4. Door Installation

5. Common Door Defects

6. Codes & Standards

7. Conclusion
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Introduction
• Presenter Information

• Webinar Materials

• CE Certificates

• Feedback

• Learning Objectives

• Program Introduction

• 30,000 Foot Flyover

1. INTRODUCTION

Read about industry impacts on our blog at www.petefowler.com

Alex Prokop
CONNECT WITH ALEX

Call 949.240.9971

Email ap@petefowler.com

Find him on LinkedIn!



10/11/2016

2

Read about industry impacts on our blog at www.petefowler.com

Mike Maples
CONNECT WITH MIKE

Call 949.240.9971

Email mm@petefowler.com

Find him on LinkedIn!

Read about industry impacts on our blog at www.petefowler.com

Webinar Materials
1. INTRODUCTION

Click on the seminar you attended
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1. INTRODUCTION

CE CERTIFICATES WILL BE 
SENT OUT WITHIN 3 

BUSINESS DAYS

(There is no need to contact us, Certificates 
of Attendance are sent to all who logged in 
for the seminar).

Read about industry impacts on our blog at www.petefowler.com

SURVEY SAYS!

Your Feedback is Important
1. INTRODUCTION

You will receive a survey 
link immediately following 
the webinar. We put a lot 
of effort into providing 
these programs free of 
charge, we just ask that 
you take a few seconds to 
leave your feedback on 
today’s presentation
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Learning Objectives
• Explain the basics of modern window & door 
installation techniques

• Review of window & door types
• Discussion of most commonly alleged construction 
defects

• Discussion of the evolution of building codes
• Review applicable industry and trade standards
• Examples of how to analyze construction defects
• Estimating costs for repairing defects 
• Allocating responsibility to applicable partners

1. INTRODUCTION

Read about industry impacts on our blog at www.petefowler.com

WHY THIS IS IMPORTANT
Window & Door Installation introduces principles of design, 
construction, and installation of window and door components. 
Improper installation of windows and doors is one of the leading 
sources of building performance failures that lead to 
construction defect litigation.

We will begin by explaining the basics of modern window & door 
installation techniques, and how variation from these 
fundamental principles can lead to problems and defects. Next, 
we will discuss different types of windows and doors, factors that 
can complicate their installation, the basics of how materials 
react together, and the damage that these reactions can cause. 

Program Introduction
1. INTRODUCTION
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Program Introduction
Finally, we will review the most applicable codes and standards 
related to window and door installation, performance, testing 
and evaluation. 

This program is important for architects, attorneys, insurance 
adjusters, general contractors, trade contractors and building 
industry professionals because many factors and players must 
come together to properly execute durable window and door 
installations.

1. INTRODUCTION

Read about industry impacts on our blog at www.petefowler.com

30,000 Foot Flyover
1. INTRODUCTION
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INSTALLATION 
2. WINDOW 
INSTALLATION 
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Window Installation
• Window Basics

• Nail‐On Flange Installation

• Sill Pan Flashing

• Block Frame Assembly

• Retrofit

2. WINDOW INSTALLATION 

Read about industry impacts on our blog at www.petefowler.com

Window Basics
Andersen Window Speak Guide – Basic Window Types

2. WINDOW INSTALLATION
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Window Basics
2. WINDOW INSTALLATION

Read about industry impacts on our blog at www.petefowler.com

Window Basics
Andersen Window 
Speak Guide

2. WINDOW INSTALLATION
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Window Basics
2. WINDOW BASICS

Read about industry impacts on our blog at www.petefowler.com

Typical wood frame 
construction with 
sheathing

The weather 
barrier/drainage plane 
is applied last or after 
the window

We start with the 
application of the 
flashing at the sill and 
jambs*

*Section 1402.1:  Flashing is used to extend the nailing fin out to meet the lapping 
requirements and shingle the interior sill out to the exterior of the building envelope.

Nail‐On Flange Installation
2. WINDOW INSTALLATION
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We can now prepare 
the window for 
installation 

We always seal the 
back side of the flange 
prior to installation

Nail‐On Flange Installation
2. WINDOW INSTALLATION

Read about industry impacts on our blog at www.petefowler.com

Again, here is an 
enlarged view of the 
interior side of the 
window

As always, a heavy 
bead of sealant is 
applied around the 
entire perimeter (to 
the back side)

Nail‐On Flange Installation
2. WINDOW INSTALLATION
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Once the window is ready, 
we set it into place.  Attach 
the window so it is  plumb, 
level, square and true.*

Sealant is then applied over 
the flange at the head, in 
preparation of the head 
flashing.

Next, the head flashing is 
applied into the sealant.

*Remember to allow for 
expansion and contraction of 
the window frame!

Nail‐On Flange Installation
2. WINDOW INSTALLATION

Read about industry impacts on our blog at www.petefowler.com

Building paper is applied, 
starting at the bottom, tucking 
the paper under the flashing at 
the sill and jamb.

Then the next course of paper is 
applied over the first course and 
over the flashing.  The last 
course goes over the head of the 
window opening.*

*This drainage plane flashing system does 
not take into account that the window 
product may fail and does not protect the 
interior sill from uncontrolled water.

Nail‐On Flange Installation
2. WINDOW INSTALLATION
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Sill Pan Flashing
2. WINDOW INSTALLATION 

Read about industry impacts on our blog at www.petefowler.com

Sill Pan Flashing

But don’t perimeter seal the window to the opening at the sill.

2. WINDOW INSTALLATION 
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Sill Pan Flashing
Sill Pans – Proper integration with window assembly and 

weather resistive system.

2. WINDOW INSTALLATION 

Read about industry impacts on our blog at www.petefowler.com

Block Frame Assembly
2. WINDOW INSTALLATION 
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Block Frame Assembly
• Perimeter backer rod and 

sealant as the 
weatherproofing of the 
opening.

• The drainage plane of the 
cavity wall is integrated 
to the block window with 
casing bead at the jambs 
and sill and table flashing 
metal at the head.

2. WINDOW INSTALLATION 

Read about industry impacts on our blog at www.petefowler.com

Block Frame Assembly
The sill pan flashing 
is the drip flashing 
with an interior 
dam.

2. WINDOW INSTALLATION 
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Block Frame Assembly
Similar to the 
example before but a 
recessed window, sill 
pan flashing with 
interior dam.

2. WINDOW INSTALLATION 

Read about industry impacts on our blog at www.petefowler.com

Block Frame Assembly
• Block Window with Sill Pan

• The Bentley of Architectural 
Details

• This incredibly beautiful 
isometric shows perimeter 
casing metal with backer rod 
and sealant at the block 
frame, with an extended sill 
pan flashing over the sill 
casing bead‐ integrated into 
the Jamb flashing. This is a 
commercial grade detail. 

2. WINDOW INSTALLATION 
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Retrofit
Retrofit windows, 
or replacement 
windows, are 
installed into 
existing window 
frames.

2. WINDOW INSTALLATION 

Read about industry impacts on our blog at www.petefowler.com

Retrofit
• First, the screen, glass, 
and divider(s) are 
removed.

• No stucco or drywall is 
damaged in the process.

• Then, caulking is applied 
to and around the old 
window frame

2. WINDOW INSTALLATION 
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Retrofit
• The new custom 

sized window(s) fit 
into place and are 
sealed with caulking.

• The window is 
secured with screws 
through the inside 
window frame.

• Finally, trim is 
installed around the 
inside.

2. WINDOW INSTALLATION 
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Gliding window:
A window with two
sash, at least one
of which slides 
horizontally past
the other.

Picture window:
A large window
that does 
not open.

Double-hung
window:
A window with
two vertically
sliding sash in
a single frame.

Casement window:
A hinged window
with a sash that
swings outward.

Awning window:
A window,
hinged at the 
top that opens 
outward.

Whether you’re taking out a wall or building an addition, when you remodel you’re
making a substantial investment in your home. So it makes sense to know enough
about the process to make informed decisions.

Windows and patio doors are a good place to start, because they can do so much to
improve the character of your home — and they have more important differences
than most homeowners realize.

This Windowspeak guide will introduce you to the basics of windows and patio
doors, give you a sense of what makes one better than another for a given situation
and make it easier to talk about the role they’ll play in remodeling your home.  

Basic Patio Door Types

“Andersen” is a registered trademark of Andersen Corporation. All other marks where

denoted are marks of Andersen Corporation. © 2003 Andersen Corporation

Bay window:
A combination 
of three or 
more windows
projecting out
from a room.

Hinged:
A door with one 
or more panels,
made primarily 
of glass, that 
can swing 
in or out.

Gliding:
A door with two 
or more panels,
made primarily 
of glass, one of
which slides 
past the other. 

Basic Window Types
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Imprint Area

Bay window: A composite of three or
more windows, usually made up of a large
center unit and two flanking units at 30°,
45° or 90° angles to the wall.

Bow window: A composite of four or
more window units in a curved formation.

Check rail: On a double-hung window,
the bottom rail of the upper sash and the
upper rail of the lower sash, where the lock
is mounted.

Clerestory: A window near the top of
an outside wall.

Cottage double-hung: A double-
hung window with an upper sash shorter
than the lower sash.

Divided light: A sash that is 
separated into smaller sections using
muntins or grilles.

Double glazing: Use of two panes 
of glass in a sash to increase energy 
efficiency and improve performance.

Egress window: A venting 
window large enough to be used as 
an emergency exit. Check local codes 
for egress requirements.

Fenestration: The placement
of windows, doors, and skylights 

in a building.

Fixed window or door:
One that does not open.

French door: Hinged door(s) with 
a large glass area surrounded by wide
panels, usually wood.

Glazing stop: The part of the sash or
door panel which holds the glass in place.

Gliding door: A door with two panels,
at least one of which slides horizontally
past the other.

Keeper: The protruding, hookshaped
part of a window lock, which is mounted
on the inside surface of the sash stile.

Lift: A handle on the bottom rail of the
lower sash of a double-hung window to
make it easier to raise or lower the sash.

Light: (also spelled lite) A 
glass pane in a window or door.

Low-E glass: Energy efficient 
insulating glass which has a low 
emissivity coating to restrict the 
passage of radiant heat.

Masonry opening: The opening 
in a brick, stone or stucco wall to accept 
a window or door unit. Same as a rough
opening in a frame wall.

Member: A board, wood strip, etc. 
used in the construction or installation 
of a window.

Mortise-and-tenon: A strong 
wood joint made by fitting together a slot
(mortise) in one board and a matching
projecting member (tenon) in the other.

Mullion: The vertical or horizontal 
divisions or joints between single 
windows in a multiple window unit.

Muntin: A short bar used to separate
glass in a sash into multiple lights. Also
called a windowpane divider or a grille.

Operator: A metal arm and gear 
used to open and close hinged windows.

Rail: The horizontal member 
of a window sash or door panel.

Rough opening: The opening 
in a frame wall for the installation 
of a window or door.

Sash balance: A mechanism to 
assist in raising double-hung sash and
keep the sash in any placed position.

Sash lock: A lock usually applied to 
the check rails of a sliding window or at
the open edges of a hinged window to
secure the sash in a closed position.

Shim: A wood wedge used to secure 
and align the window or door in the rough
or masonry opening.

Sidelight: A tall, narrow 
sash beside a window or door.

Sill: Horizontal member that forms
the bottom of a window frame.

Single glazing: Use of one pane 
of glass in a sash. Not as energy efficient
as double glazing.

Stile: The vertical side member 
of a window sash or door panel.

Stop: A wood trim member nailed 
to the window frame to hold, position 
or separate window parts.

Transom: A smaller window 
above a door or another window.

Venting window or door: 
One that opens.

Windload: Force exerted 
on a surface by moving air.

Basic Word Glossary

“Andersen” is a registered trademark of Andersen Corporation. All other marks where

denoted are marks of Andersen Corporation. © 2003 Andersen Corporation
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Imprint Area

Sill: Horizontal member that forms 
the bottom of a window frame.

Jamb: The window frame member 
which composes the top, side or bottom 
(sill) of a unit.

Grille: Ornamental or simulated muntins and
bars which don't actually divide the lights of
glass. Generally made of wood or plastic, they
can fit on the inside and outside of the glass 
and can include spacers between the panes.

Glazing: The glass panes or lights in the 
sash of a window. Also the act of installing 
lights of glass in a window sash.

Frame: Perimeter member of a window unit
which encloses the sash, composed of side
jambs, head jambs and sill.

Sash: The framework holding the glass in 
a window unit. Composed of stiles (sides) and
rails (top and bottom).

He ad J amb

Frame

U ppe r  S as h

Gl az ing (P ane)

Gr i l le

S ide  J amb

Low e r  S as h

S i l l

Ins u l at ing  Gl as s

C l adding

E x t e ns io n
J amb
Gr o o v e

We at he rs t r ipping

Insulating glass (IG): A combination of two or 
more panes of glass with a hermetically sealed air space
between them. This space may or may not be filled with an
inert gas. IG with a special low emissions coating to restrict
the flow of radiant heat is called Low-E insulating glass.

Cladding: A material secured to the exterior or interior
faces creating a more durable, low-maintenance surface.

Extension jamb: A flat wood part which is fastened 
to the inside edge of the window jamb to extend it in width
and adapt it to a thicker wall.

Weatherstripping: Metal, plastic or felt strips
designed to seal between a window sash and frame 
or stops to prevent air and water leakage.

Anatomy Of A Window

“Andersen” is a registered trademark of Andersen Corporation. All other marks where

denoted are marks of Andersen Corporation. © 2003 Andersen Corporation
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Imprint Area

Overview 
Generally taller than wide, double-hung
windows are often the choice for Colonial
architecture.

Operation
On double-hung windows, both sash 
can slide vertically past the other. 

Ventilation
Limited to half of the window's overall size.

Advantages
•  Open to breezes from any direction.

•  Non-projecting operation allows 
safe placement on walls adjacent 
to patios, decks and walkways. 

•  Top sash can be opened for ventilation 
providing an extra measure of safety 
in rooms with children.

Drawbacks
•  Limited opening makes 

egress more difficult.

•  Check rail breaks line of sight 
horizontally at center of window.

•  More difficult to open when located 
above a counter top or sink.

Double-Hung Window

Overview
Generally wider than tall, gliding windows
offer most of the features of double-hungs,
but provide a more contemporary look.

Operation
One sash slides horizontally past the other.

Ventilation
Limited to half of the window's overall size.

Advantages
•  Open to breezes from any direction.

•  Non-projecting operation allows 
safe placement on walls adjacent 
to patios, decks and walkways. 

Drawbacks
•  Limited opening makes 

egress more difficult.

•  Check rail breaks line of sight 
vertically at center of window.

Gliding Window

Window Types & Features
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Imprint Area

Overview
Casement windows are generally taller than
they are wide. With their full-length views,
they are often the choice for contemporary
homes. Because their entire sash swing
open, they also provide top-to-bottom 
ventilation, as well as catch breezes from
the side and guide them into your home.

Operation
Swings open to left or right, most often
using a metal arm propelled by a crank 
and gear mechanism.

Ventilation
Entire sash opens and can be used as 
a foil to direct breezes into the home.

Advantages
•  Large uninterrupted view.

•  Most common style for 
use as egress window.

•  Can channel airflow into the home.

•  Easier to open than double-hung 
windows for installations over a sink,
countertop, or an appliance.

Drawbacks
•  Blocks ventilation coming 

from the hinged side.

•  Projects outward, limiting use 
adjacent to walkways, patios, etc.

•  Screen placement can trap insects 
and debris between sash and home. 

Casement Window

Overview
Generally wider than tall, awning windows
complement contemporary designs and are
frequently used in combination with other
types of windows.

Operation
Swings open from bottom, most often 
uses a metal arm propelled by a crank 
and gear mechanism.

Ventilation
Entire sash opens and can 
accept breezes from any direction.

Advantages
•  Can be opened slightly to allow 

ventilation during light rain showers.

•  Can be place high in wall to 
allow light and ventilation 
without compromising privacy.

•  Large uninterrupted view 
with panoramic orientation.

Drawbacks
•  Projects outward, limiting use 

adjacent to walkways, patios, etc.

•  Screen placement can trap insects 
and debris between sash and home. 

Awning Window

Window Types & Features
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Imprint Area

Overview
Bay windows are combinations of three 
or more windows, usually made up of a
large center unit and two flanking units
projecting out from the wall at 30°, 45°
or 90° angles. A variation of bay windows,
bow windows are a composite of four or
more window units, joined at equal angles
to form a curve.

Operation
The operation of bay windows depends 
on the type of windows used to create
them. The flanking units of bay windows
are most often casements or double-hungs.
Picture windows are frequently used as 
the center unit.

Ventilation
Because bay windows project out from the
home, they provide excellent opportunities
to catch breezes and bring fresh air into
your home.

Advantages
•  Large multi-directional view.

•  Makes the room appear more 
open and spacious.

•  Increases flow of light into the home.

•  Can add seating or counter 
area to the room.

Drawbacks
•  Requires additional support.

Bay Windows

Window Types & Features
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Imprint Area

Sill: Horizontal member that forms 
the bottom of a patio door frame.

Jamb: The frame member which composes 
the top, side or bottom (sill) of a patio door.

Grilles: Ornamental bars which don't 
actually separate the panes of glass. 
Generally made of wood or plastic, they can 
fit on the inside and outside of the glass 
and can include spacers between the panes.

Glazing: The glass panes or 
lights in the panel of a door. 

Frame: Perimeter members (jambs) of 
a patio door which enclose the panels and 
secure the unit to the home.

Panel: The framework holding the glass 
in a patio door. Composed of stiles (sides) 
and rails (top and bottom).

Insulating glass (IG): A combination of two or 
more panes of glass with a hermetically sealed air space
between them. This space may or may not be filled with an
inert gas. IG with a special low emissions coating to restrict
the flow of radiant heat is called Low-E insulating glass.

Cladding: A material secured to the exterior or interior
faces creating a more durable, low-maintenance surface.

Weatherstripping: Metal, plastic or felt strips 
located between patio door panels, or between a 
panel and frame, to prevent air and water leakage.

Ins u l at ing  Gl as s

C l adding

We at he rs t r ipping

Anatomy Of A Patio Door

Frame

Gl az ing

Gr i l le

J amb

P ane l

S i l l
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Imprint Area

Overview
Panels swing open into the home’s interior.
Single operating  panels can be hinged on
either their left or right side. Dual operating
panels open from the center, where the
panels meet.

Ventilation
Hinged patio doors create excellent 
gateways for large volumes of fresh 
air to enter the home. 

Advantages
•  Operation not effected by exterior 

conditions, such as snow accumulation
or changes in patio surface.

•  Dual operating panel configuration 
provides an extra-wide entrance to 
your home.

Drawbacks
•  Interior space in “swing area” of 

operating panels must be kept 
clear of furniture, etc. 

Hinged (Inswing)

Overview
Panels swing open to the home’s exterior.
Single operating  panels can be hinged on
either their left or right side. Dual operating
panels open from the center, where the
panels meet.

Ventilation
Patio doors create excellent gateways for
large volumes of fresh air to enter the home.

Advantages
•  Saves up to 28 square feet 

of interior space.

•  Dual operating panel configuration 
provides an extra-wide entrance 
to your home.

Drawbacks
•  Operation can be compromised by exterior

conditions, such as snow accumulation
or changes in patio surface.

Patio doors give you an excellent way to open a home to the world outside. Their large
glass panels allow natural light to flow into your home and let you take full advantage
of the view outside of your home. They come in two operating styles, hinged, which are
often referred to as “French doors” and gliding, which are sometimes called “gliders”.

Hinged (Outswing)

Overview
Operating panel slides open, 
past a stationary panel. 

Ventilation
Gliding patio doors create gateways for
large volumes of fresh air to enter the home. 

Advantages
•  Operation is rarely effected by exterior

conditions, such as snow accumulation 
or changes in patio surface. 

•  Does not take up interior or exterior space.

•  Door easily remains in a partially open
position.

Drawbacks
•  Only one panel opens

• Gliding track should be kept clear of debris.

Gliding

Patio Door Types & Features
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Imprint Area

U-Factor:
U-factor measures
how well a product
prevents heat from
escaping. The
lower the number,
the better its 
insulating value.

Visible
Transmittance:
Visible Transmittance
(VT) measures how
much light comes
through a product.
The closer to 1, 
the more light is
transmitted.

Solar Heat Gain
Coefficient: Solar
Heat Gain Coefficient
(SHGC) measures 
how well a product
blocks heat caused 
by sunlight. The
lower the number,
the less solar heat 
it transmits.

If you’d like a quick, accurate way to compare the energy efficiency of windows and

doors, just look for the NFRC label. Any window or door worth buying will have

one  prominently displayed. 

The NFRC is the National Fenestration Rating Council, a non-profit organization

whose primary goal is to provide accurate information for measuring and comparing

the energy performance of windows and doors. Their label can help you determine

how well a product will help keep your home cool in summer, warm in winter, fight

drafts and resist condensation. Here’s what to look for:

Product Performance

“Andersen” is a registered trademark of Andersen Corporation. All other marks where
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CONTINUED...

We suggest you review Forti-Facts Technical sheet available at .
Or for further assistance, please call our technical hotline at .

www.fortifiber.com
(800) 773-4777

Cut the sill flashing the width of the rough opening + 2x the width
of the flashing.Wipe the exterior sheathing or wall with a clean
rag to ensure proper adhesion. Remove the release paper and
press the sill flashing in place so that the top edge of the flash-
ing’s adhesive is level with the top edge of the rough opening.
Once pressed in place, use a “J” roller (or wallpaper seaming tool)
to seal the flashing to the sheathing. when using

or , partially remove the release paper or
staple to allow for integration with weather-resistive barrier .
Once the weather barrier has been tucked under the sill flashing,
remove the remaining release paper and press firmly in place.

Note: Forti-
Flash FortiFlash Butyl

(1a)

When
flashing sill with

orFortiFlash
FortiFlash
Butyl



(02/18/10)

NATIONAL SALES OFFICE - Fernley, NV

Limitations: Moistop E-Z Seal FortiFlash FortiFlash Butyl

FortiFlash is not compatible with EPDM or flexible
(plasticized) Polyvinyl Chloride (PVC) based products. FortiFlash also is not
compatible with some sealants. Consult with sealant manufacturer for compatibility
information.

For optimum adhesion, , and
flashings should be applied at temperatures between 40° F (4.4° C) and 120° F (48.9° C).
FortiFlash and FortiFlash Butyl are the only Fortifiber flashing products that can be installed
horizontally or at a slope of less than 60°. Product should be covered as soon as possible.
Inspect product to insure it is free of any protrusions or damage which may compromise its
moisture-resistive properties.

Direct exposure of sealant to the adhesive side of FortiFlash can be detrimental
if the amount of sealant exceeds what is specified above. Please follow these
recommendations regarding location and amount of sealant to be used. Fortifiber strongly
recommends against the practice of using a “knockdown bead of sealant,” or “buttering the
flange” with sealant, because this amount of sealant is excessive and unnecessary.

Wipe the head flange, jamb flashing and sheathing with a
clean rag. Cut the head flashing to twice the width of the
rough opening + 2x the width of the flashing . Install
the head flashing by pressing firmly in place in one direction
to prevent voids.

plus 2"

Prior to installing the jamb flashing, wipe the window jamb
flange and exterior walls with a clean rag to ensure proper
adhesion. Cut the jamb flashing to the height of the rough
opening + 2x the width of the flashing, (

). Remove the release paper and place the jamb flashing

against the window flange and firmly press into place in a
single direction to prevent voids. Once pressed in place, use
a “J” roller (or wallpaper tool) to seal the flashing to the
window flange. Repeat this procedure for the other side of the
window.

minus 1" see 3a and
3b













The head flashing is made from Moistop neXT. Three

measurements are required to properly fit this flashing.

1, measure the distance from the outer edges of the

jamb flashing. 2, the exterior wall rough opening. 3, the

combined length of the space above the top of the

window and the depth of the exterior wall header. These

measurements will provide length of the flashing, slice

location and depth allowing the flashing to tuck under the

recessed opening. Staple into position. See detail above.

Limitations: For optimum adhesion, Moistop E-Z Seal, and FortiFlash, flashing

should be applied at temperatures between 40° F (4.4° C) and 120° F (48.9° C).

FortiFlash is the only Fortifiber flashing product that can be installed horizontally

or at a slope of less than 60°. Products should be covered as soon as possible.

Inspect product to insure it is free of any protrusions or damage which may

compromise its moisture-resistive properties.

FortiFlash is not compatible with EPDM or flexible (plasticized) Polyvinyl

Chloride (PVC) base membranes. FortiFlash is also not compatible with some

sealants. Consult with sealant manufacturer for compatibility information. Direct

exposure of sealant to the adhesive side of FortiFlash can be detrimental if the

amount of sealant exceeds what is specified above. Please follow these

recommendations regarding location and amount of sealant to be used. Fortifiber

strongly recommends against the practice of using a �knockdown bead of

sealant� or �buttering the flange� with sealant, because this amount of sealant is

excessive and unnecessary.

Weather-Resistive

Barriers are installed in

a weather board fashion,

starting at the bottom of

the wall and working to

the top. Fortifiber

recommends the use

of a well integrated

weather-resistive

barrier with all of its

flashing systems.

Call 1-800-773-4777 Nationwide for

Technical Assistance or visit our website at

www.fortifiber.com
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INSTALL WINDOW8 HEAD FLASHING9

WRB INTEGRATION10

Before installing the window, apply a continuous 3/8�

bead of Moistop Sealant to the backside (interior) of

the mounting flange. Install the window according to

the window manufacturer�s instructions.

This recommendation

refers to the most

common types of

windows used (surface

mounted). For other

types of frames, special

attention should be paid

to the window

manufacturer's

instructions.



ARCHED WINDOW FLASHING

SILL FLASHING1 INSTALL WINDOW2

ARCH FLASHING3 HEAD FLASHING4 OVERVIEW

Note: Each opening should be treated independent of the others. Starting
at the lower windows, work toward the top. The installation of all windows must
follow the proper sequence of installation, as opposed to trying to flash all of
the windows at once to save time, save material, or make the job easier.
Fortifiber recommends the use of a well integrated weather-resistive barrier
with all of its flashing systems.

This installation guide is designed for
integral flanged window applications,
where the window is installed after the
weather-resistive barrier is applied.
Fortifiber Building Systems Group®

provides this Window Flashing
Installation Guide to assist installers by
demonstrating an efficient and effec-
tive method for exterior window
flashing installation. Compliance with
the building code and proper installa-
tion are critical in reducing potential
water leakage points.
The following Fortifiber flashing prod-

ucts are acceptable for this method:
●●Moistop E-Z Seal® Self    
Adhesive Flashing
6, 9, 12 inch x 75' rolls

●●FortiFlash®  Self Adhesive       
Waterproof Flashing Membrane
4, 6, 9, 12, 18, 36 inch x 75' rolls

●●  Moistop neXT ® Flashing, 6, 9,
and 12 inch x 200' rolls

●●  Moistop PF ®  Flashing, 6, 9, and
12 inch x 300' rolls

●●Moistop® Sealant 
(Exceeds AAMA Standards)

Call 1-800-773-4777 for Technical Assistance
www.fortifiber.com

Limitations: For optimum adhesion, Moistop E-Z Seal and FortiFlash flashing should be applied at temperatures between 40°
F (4.4° C) and 120° F (48.9° C). FortiFlash is the only Fortifiber flashing product that can be installed horizontally or at a slope of
less than 60°. Product should be covered as soon as possible. Inspect product to insure it is free of any protrusions or damage
which may compromise its moisture-resistive properties. FortiFlash is not compatible with EPDM or flexible (plasticized)
Polyvinyl Chloride (PVC) based products. FortiFlash also is not compatible with some sealants. Consult with sealant
manufacturer for compatibility information. Direct exposure of sealant to the adhesive side of FortiFlash can be detrimental if
the amount of sealant exceeds what is specified above. Please follow these recommendations regarding location and amount of
sealant to be used. Fortifiber strongly recommends against the practice of using a "knockdown bead of sealant," or "buttering the
flange" with sealant, because this amount of sealant is excessive and unnecessary.

(10/31/05)ig_arched_window_flashing.pdf NATIONAL SALES OFFICE Reno, NV
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Building wrap inSTallaTiOn

1. general
GreenGuard Building Wraps are polyolefin building wraps intended 
to perform as water-resistive barriers in residential applications when 
installed in accordance with the guidelines provided in this manual. 
They are intended to reduce the risk of air and bulk water infiltration 
when installed under exterior coverings such as brick, stucco, clay tile, 
etc., and various siding materials like wood, vinyl, fiber cement, etc. 

GreenGuard Building Wraps are available as cross-woven wraps  
(Value Wrap, Classic Wrap, GreenGuard® MAX™, and RainDrop®) and as 
a non-woven wrap (Ultra Wrap). The GreenGuard Building Wraps conform 
with the intent of the following building codes and industry standards:

Attention: A water-resistive barrier is now required behind all  
exterior coverings.

•	 2009	International	Residential	Code	
 Section R703.6.3 Water-resistive Barrier

•	 2009	International	Building	Code
 Section 1404.2 Water-resistive Barrier

•	 2008	Oregon	Residential	Specialty	Code
 Amendment 918-480-0010(8)(a)(B)
 (GreenGuard® RainDrop)

•	 2006	International	Residential	Code
 Section R703.2 Water-resistive Barrier

•	 2006	International	Building	Code
 Section 1404.2 Water-resistive Barrier

•	 ASTM	D	226,	Type	I	
 Equivalent to Grade D building paper
 
•	 See	ICC-ES	Evaluation	Report	ESR-2906	
 (ICC Evaluation Services, Inc)

•	 See	CCMC	Evaluation	Report	13280-R
 (GreenGuard® MAX, Sheathing Membrane, Breather-Type)

•	 See	CCMC	Evaluation	Report	13290-R
 (GreenGuard® MAX, Air Barrier Material)

•	 See	Ontario	Ministers	Ruling	No.	07-27-185	(13280-R)

2. description
This manual provides guidelines for installing GreenGuard Building 
Wraps in residential applications as a water-resistive barrier. These 
guidelines are not intended to address all possible combinations 
of construction materials that may be used in a wall system. For 
this reason, the installation information provided in this manual is 
intended only as a guide and is for the convenience of builders, 
specifiers, and other interested parties. The following are general 
descriptions of the GreenGuard Building Wraps:

GreenGuard	Value	Wrap consists of a coated, cross-woven  
polyolefin scrim with micro-perforations, which allow for moisture  
vapor transmission. 

GreenGuard	Classic	Wrap consists of a coated, cross-woven 
polyolefin scrim with micro-perforations, which allow for moisture  
vapor transmission. 

GreenGuard	MAX consists of cross-woven polyolefin scrim with a 
breathable polyolefin coating.
    
GreenGuard	RainDrop consists of a coated, cross-woven polyolefin 
scrim that is manufactured with inherent properties that allow for 
moisture vapor transmission. 

GreenGuard	Ultra	Wrap consists of a non-woven, reinforced polyolefin 
sheet with a breathable polyolefin coating.

1
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3. usage and limitations
GreenGuard Building Wraps are intended to perform as water-resistive 
barriers in residential applications when installed in accordance with 
the guidelines provided in this manual. The following conditions apply 
to the use of GreenGuard Building Wraps:

•	GreenGuard	Building	Wraps	are	excellent	water-resistive	barriers	that 
 help deflect water and wind-driven rain, yet are designed to breathe 
 to assist trapped moisture vapor to escape, helping walls dry faster. 
 GreenGuard Building Wraps are made of synthetic materials that 
 are generally recognized as not providing a food source for insects, 
 fungus, mold, or mildew. GreenGuard Building Wraps should always 
 be properly installed and stored.

•	GreenGuard	Value	Wrap	and	Classic	Wrap	Building	Wraps	installed 
 with the print side facing outward may not be exposed to sunlight 
 for more than 12 months.

•	GreenGuard	Ultra	Wrap,	GreenGuard	MAX	and	RainDrop	Building	Wraps	 
 installed with the print side facing outward may not be exposed to  
 sunlight for more than 6 months.

•	GreenGuard	RainDrop	must	be	installed	with	the	black	strands	in	the 
 vertical position on the exterior wall. Installation with angled positions 
 must be verified by Pactiv.

•	GreenGuard	Building	Wraps	are	not	intended	to	be	used	as 
 roofing paper.

•	GreenGuard	Building	Wraps	are	not	intended	to	be	used	as	a 
 vapor retarder. 

•	WARNING:	GreenGuard Building Wraps will ignite if exposed to fire 
 of sufficient heat and intensity. Protect building wraps from exposure 
 to open flame or other ignition sources during shipping, storage, 
 and installation.

•		Buildiing	codes	require	the	use	of	two	layers	of	Grade	D	building	
paper over wood sheathing when a cementitious covering 
(conventional stucco) is used. As an alternative, one layer of  
Grade D building paper can be used in conjunction with one 
layer of foam plastic insulation. Check with a local building code 
official to verify requirements.

4. general installation guidelines
4.A. Building Wrap Installed Over Sheathing	(Applies to All 
 GreenGuard Building Wraps)

1. Install building wrap over structural sheathing board, over insulation 
 board (see Figures 1 and 2), or directly to framing members.

2. Begin by aligning the bottom edge of the roll with the base of the  
 wall, approximately 2 feet around a corner, folding several inches  
 of the material under itself and fastening securely to a structural  
 sheathing, through insulation board to a framing member, or  
 directly to studs.

3. Unroll the building wrap with the printed  
 side out, wrapping the entire building,  
 including door and window openings.  
 Common galvanized roofing nails, plastic  
 cap nails, or staples with a minimum  
 1-inch crown may be used for  
 attachment of building wrap. If 
 smaller crown staples are used, 
 then more fasteners must be used.

 When installing building wrap over 
 non-structural sheathing products such  
 as insulation board or directly to studs,  
 fasteners must penetrate the nail base  
 a minimum of 1/2 inch. Fasteners   
 should be spaced every 16 inches along  
 every other stud location.  
 
4. For best results, a modified “I”  
 pattern should be made through  
 the building wrap at window  
 openings. Fold excess material  
 inside the rough opening and fasten 
 securely through all layers to a  
 framing member (see Figure 3). 
 If door frames and windows are  
 already in place when installing  
 the building wrap, then trim as close  
 to them as possible and tape the  
 building wrap edges. Use of  
 GreenGuard flashing materials  
 is encouraged.

5. When the end of a roll is reached, fold the edge of the building  
 wrap under itself and attach to the structural sheathing or through  
 the non-structural sheathing to the nearest framing member. Vertical  
 and horizontal seams must be overlapped a minimum of 6 inches  
 (vertical) and 2 inches (horizontal) unless otherwise specified for  
 a particular application. Upper courses of building wrap must  
 overlap the lower courses (in water-shedding fashion). All vertical  
 and horizontal seams can be taped using Pactiv Contractor Tape  
 (“Standard” type or “Custom” type) or an equivalent tape (optional). 

G u i d e  F o r  r e s i d e n t i a l  a p p l i c a t i o n s

BUILDING WRAP

FIGURE 1: EXTERIoR WAll 
CRoSS-SECTIon

FIGURE 2: EXTERIoR WAll WITh 
GREEnGUARD BUIlDInG WRAP

FIGURE 3: EXAMPlE oF MoDIFIED “I” 
CUT AT A WInDoW oPEnInG
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4.B. Installation of Building Wrap at Window Frame Detail

Figure 4 shows an example of a window frame detail where the 
building wrap is installed over the sheathing and is wrapped  
around the window jambs to the interior of the wall. Windows  
should be sealed in accordance with the window manufacturer’s 
installation instructions.  

4.C. Installation of Building Wrap at Exterior Electrical Boxes

All exterior electrical boxes and other penetrations through the 
building wrap should be sealed to prevent air and moisture intrusion 
at the openings. The building wrap must be taped to the electrical  
box in order to provide an adequate seal (see Figure 5).

4.D. Installation of Building Wrap at Wall Penetrations

When penetrations, such as those for pipes and ducts, breach the 
building wrap, they must be sealed to the building wrap using a 
sealant that is compatible with both the building wrap and the pipe  
or duct material (see Figure 6).

4.E. Installation of Building Wrap (Roof/Roof and Roof/ 
 Wall Intersections)

GreenGuard Building Wrap should overlap the step flashing at the  
roof to wall intersection (see Figure 7).

1-800-241-4402     www.green-guard.com
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FIGURE 4: WInDoW FRAME CRoSS-SECTIon

FIGURE 5: InSTAllATIon oF BUIlDInG WRAP
AT EXTERIoR ElECTRICAl BoXES

FIGURE 6: InSTAllATIon oF BUIlDInG WRAP
AT WAll PEnETRATIonS

FIGURE 7: InSTAllATIon oF BUIlDInG WRAP/WAll InTERSECTIon
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FlaSHing inSTallaTiOn

1. general
GreenGuard Flashing and GreenGuard SuperStretch™ Flashing are 
self-adhered, waterproof flashing materials designed for sealing 
around openings and penetrations in exterior walls. These rubber-
based materials have a butyl adhesive that enhances their ability to 
provide a seal against water intrusion when installed around window 
and door openings, roof/wall intersections, deck/porch attachments
to walls, pipe penetrations, and other areas that require a 
weatherproof seal.  

2. Compliance
GreenGuard Flashing and GreenGuard SuperStretch Flashing meet the 
requirements of the following industry standards and building codes: 

•	 2006	International	Residential	Code 
 Section R703.8: Flashing. Approved corrosion-resistive flashing 
 shall be provided in the exterior wall envelope in such a manner  
 as to prevent entry of water into the wall cavity or penetration of  
 water to the building structural framing components. The flashing  
 shall extend to the surface of the exterior wall finish and shall be 
 installed to prevent water from reentering the exterior wall envelope. 
 Approved corrosion-resistant flashings shall be installed at all of the 
 following locations:

1. At top of all exterior window and door openings in such a manner 
 as to be leakproof, except that self-flashing windows having a 
 continuous lap of not less than 1.125 inches over the sheathing 
 material around the perimeter of the opening, including corners,  
 do not require additional flashing; jamb flashing may also be  
 omitted when specifically approved by the building official.

2. At the intersection of chimneys or other masonry construction 
 with frame or stucco walls, with projecting lips on both sides  
 under stucco copings.

3. Under and at the ends of masonry, wood, or metal copings and sills.

4. Continuously above all projecting wood trim.

5. Where exterior porches, decks, or stairs attach to a wall or floor 
 assembly of wood-frame construction.

6. At wall and roof intersections.

7. At built-in gutters.

•	ASTM	E	2112	(Standard	Practice	for	Installation	of	Exterior	
Windows,	Doors,	and	Skylights)

3. description
This manual provides guidelines for installing GreenGuard Flashing 
and GreenGuard SuperStretch Flashing as flashing materials in 
residential applications. These guidelines are not intended to address 
all possible combinations of construction materials that may be used 
in a wall system. For this reason, the installation information provided 
in this manual is intended only as a guide and is for the convenience 
of builders, specifiers, and other interested parties. The following are 
general descriptions of the GreenGuard Flashing Products:

GreenGuard	Flashing is a rubber-based material with a butyl 
adhesive, which is designed for sealing openings that have straight 
edges. This flashing material is available in rolls measuring 4 inches  
by 66 feet (100 mm by 20 m), 6 inches by 66 feet (150 mm by  
20 m) and 9 inches by 66 feet (225 mm by 20 m).

GreenGuard	SuperStretch	Flashing is a rubber-based material  
with a butyl adhesive, which is designed with a flexibility that  
enables it to conform to openings and edges that have arched 
or curved dimensions. This flashing material is available in rolls 
measuring 7 inches by 33 feet (175 mm by 10 m) and 9 inches  
by 33 feet (225 mm by 10 m).

4. usage and limitations
GreenGuard Flashing and GreenGuard SuperStretch Flashing are 
intended to provide a weatherproof seal around openings and 
penetrations in exterior walls when installed in accordance with the 
guidelines provided in this manual. The following conditions apply 
to the use of GreenGuard Flashing and GreenGuard SuperStretch 
Flashing:

•	 Installation: To obtain the best adhesion, GreenGuard Flashing 
 Products should be installed when outdoor temperatures range 
 from 25 to 120°F (-4 to 49°C) over surfaces that are free of dirt 
 and moisture. 

•	 Environmental	Conditions: GreenGuard Flashing and GreenGuard 
 SuperStretch Flashing installed with the non-adhesive surface facing 
 the environment may remain exposed for up to 120 days.

•	 Storage: Store boxes containing GreenGuard Flashing Products in a 
 clean, dry area without prolonged, direct exposure to sunlight.

•	 WARNING: like most commercially available flashing materials, 
 GreenGuard Flashing Products will ignite if exposed to fire of 
 sufficient heat and intensity (> 700°F/371°C). Protect GreenGuard 
 Flashing Products from exposure to open flame or other ignition 
 sources during shipping, storage, and installation.  

•	 WARNING: The release paper of GreenGuard Flashing Products is 
 slippery and should not be walked on at any time. Discard release 
 paper in a designated container.

BUILDING WRAP

G u i d e  F o r  r e s i d e n t i a l  a p p l i c a t i o n s
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5a. installation (windows with Mounting 
Flanges – wrap pulled into Opening)
note: The following installation information is intended to represent a 
“best practices” approach and is not intended to address all possible 
construction scenarios. Some of the information described below for 
installation of building wrap and flashing materials is similar to that 
described in ASTM E 2112, Method A1.

1. Install GreenGuard Building Wrap over the entire exterior wall and  
 make a modified “I” cut through the building wrap at the window
 opening (see Figure 1A). Cut a header flap in the building wrap and 
 fold material above top of window and tape. Cut building wrap on 
 sill to promote flashing to wood adhesion (see Figure 1B).

2. Optional Sill Flashing Method No. 1: Cut a piece of GreenGuard 
 SuperStretch Flashing that is at least 12 inches (304 mm) longer 
 than the width of the rough opening. Remove the release paper 
 and align the flashing so that it extends 2 inches (50 mm) onto 
 the sill and up the inside jamb (see Figures 1C and 1D).

1-800-241-4402     www.green-guard.com

B u i l d i n G  W r a p  a n d  F l a s h i n G  i n s t a l l a t i o n

FIGURE 1A: PREPARATIon oF RoUGh oPEnInG

FIGURE 1C: InSTAllATIon oF SIll FlAShInG

FIGURE 1D: InSTAllATIon oF SIll FlAShInG

FIGURE 2A: InSTAllATIon oF SloPED SIll

2. Optional Sill Flashing Method No. 2: Install a sloped sill directly  
 over the building wrap at the sill and then install the GreenGuard  
 SuperStretch Flashing as described in Method 1 (see Figure 2A).

FIGURE 1B: CUTTInG oF WRAP on SIll



6

Optional Sill Flashing Method No. 3: Install a sill dam directly over the 
building wrap at the back of the sill and then install the GreenGuard 
SuperStretch Flashing as described in Method 1 (see Figure 2B).

Optional Sill Flashing Method No. 4: Install a sill pan directly over the 
building wrap after applying a bead of sealant to the back side of  
the front edge of the sill pan (see Figure 2C-1). Attach the sill pan 
using roofing nails or panhead screws as shown in Figure 2C-2. Then 
install small pieces of GreenGuard SuperStretch Flashing at the sill 
corners so that they overlap the sill pan edges and the side jamb  
(see Figure 2C-3).

3. Install the window in accordance with the window manufacturer’s 
 installation instructions. Typically, this requires that a bead of 
 sealant be applied to the back side of the window flange prior to 
 installing the window (see Figure 3A). IMPoRTAnT: Do noT SEAl 
 ThE BoTToM FlAnGE oF ThE WInDoW. Attach the window using 
 fasteners specified by the window manufacturer.

BUILDING WRAP

G u i d e  F o r  r e s i d e n t i a l  a p p l i c a t i o n s

FIGURE 2B: InSTAllATIon oF SIll DAM

FIGURE 2C-1: SIll PAn oPTIon

FIGURE 2C-2: SIll PAn oPTIon

FIGURE 2C-3: SIll PAn oPTIon
CoRnERS SEAlED

FIGURE 3A: InSTAllATIon oF WInDoW
noTE: Do noT SEAl BoTToM FlAnGE oF WInDoW
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1-800-241-4402     www.green-guard.com

B u i l d i n G  W r a p  a n d  F l a s h i n G  i n s t a l l a t i o n

FIGURE 3B: InSTAllATIon oF WInDoW
jAMB FlAShInG

FIGURE 3C: InSTAllATIon oF WInDoW
hEAD FlAShInG

FIGURE 3D: InSTAllATIon oF WInDoW
TAPE hEAD FlAShInG

FIGURE 4A: PREPARATIon oF RoUGh oPEnInG

4. Install the jamb flashing so that it overlaps the sill flashing 
 (see Figure 3B).

5. Install the head flashing so that it overlaps and extends beyond the 
 jamb flashing. Fold the building wrap down at the header so that it 
 overlaps the head flashing (see Figure 3C). Tape the diagonal cuts 
 in the building wrap at the header (see Figure 3D).

5B. Enhanced installation (windows with 
Mounting Flanges – wrap Cut Back Method)   
note: The following installation information is intended to represent a 
“best practices” approach and is not intended to address all possible 
construction scenarios. Some of the information described below for 
installation of building wrap and flashing materials is similar to that 
described in ASTM E 2112, Method A1.

1.  Install GreenGuard Building Wrap over the entire exterior wall and 
make a modified “I” cut through the building wrap at the window 
opening (see Figure 4A). Cut a header flap in the building wrap and 
fold material above top of window and tape. Cut building wrap on 
sill to promote flashing-to-wood adhesion. on the sides of the  
rough opening, mark off a vertical line approximately 3 inches from 
the opening.
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2.  Cut the building wrap along the marked vertical lines on the sides 
of the opening. The cut will end at the parallel point along the 
bottom of the rough opening. Remove wrap from the inside of the 
rough opening and install sill flashing (see Figure 4B). Follow sill 
flashing recommendations in Section 5A.

3.  Install the window in accordance with the window manufacturer’s 
installation instructions. Typically, this requires that a bead of 
sealant be applied to the back side of the window flange prior 
to installing the window. IMPoRTAnT: Do noT SEAl ThE BoTToM 
FlAnGE oF ThE WInDoW. Attach the window using fasteners 
specified by the window manufacturer.

4.  Install the jamb flashing so that it overlaps the sill flashing (see 
Figure 4D). notice that the flashing will now seal directly to the 
window flange and the sheathing, while still integrating the edge of 
the building wrap.

5.  Install the head flashing so that it overlaps and extends beyond  
the jamb flashing. Fold the building wrap down at the header 
so that it overlaps the head flashing (see Figure 4E). As part of 
the enhanced installation, seal the diagonal cuts with a section of 
GreenGuard Flashing. Also install a 3-inch section of flashing at the 
center of the header flap to hold the wrap in place (see Figure 4F).

BUILDING WRAP

G u i d e  F o r  r e s i d e n t i a l  a p p l i c a t i o n s

FIGURE 4B: InSTAllATIon oF SIll FlAShInG  
AnD CUT BACK oF WRAP on ThE SIDES

FIGURE 4D: InSTAllATIon oF WInDoW jAMB FlAShInG

FIGURE 4E: InSTAllATIon oF WInDoW  
hEAD FlAShInG

FIGURE 4F: FInIShInG oF WInDoW  
hEAD FlAShInG

FIGURE 4C: InSTAllATIon oF WInDoW 
noTE: Do noT SEAl BoTToM FlAnGE oF WInDoW
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6. installation (arched windows)
GreenGuard SuperStretch Flashing will conform to the contour of 
any opening with arched or curved dimensions as shown in Figure 5. 
Remove the release paper and then press GreenGuard SuperStretch 
Flashing against the wall, making sure that all flashing seams are 
overlapped at least 2 inches (50 mm).  

7. installation (Kickout Flashing)
Install kickout flashing at roof to wall intersection. Be sure to lap 
building wrap over step flashing and kickout flashing. A section 
of GreenGuard flashing behind the edge of the fascia board is 
recommended.

8. installation (deck or porch  
attachment to wall)
GreenGuard Flashings can be used to provide a weatherproof seal at 
areas where there is an attachment made to an exterior wall, such as 
the attachment of a deck or porch. Figure 7 shows the installation of 
GreenGuard Flashing at the ledger board of a deck attachment.

9. installation (Sill plate)
GreenGuard Flashings can be used to form a weatherproof seal at 
sill plate locations where they are installed between the sill plate 
and the foundation and over the seam between the sill plate and the 
foundation wall as shown in Figure 8.

1-800-241-4402     www.green-guard.com

B u i l d i n G  W r a p  a n d  F l a s h i n G  i n s t a l l a t i o n

FIGURE 7: InSTAllATIon oF FlAShInG
lEDGER BoARD

FIGURE 8: InSTAllATIon oF FlAShInG
AT SIll PlATE

FIGURE 5: InSTAllATIon oF FlAShInG
ARChED WInDoW

FIGURE 6: KICKoUT FlAShInG
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10. installation (Mounting Block)
GreenGuard Flashings can be used to seal a standard mounting block 
as shown in Figures 9A-9C.

11. installation (pipe penetrations)
GreenGuard Flashings can be used to seal around penetrations in an 
exterior wall. Figures 10A-10C show how GreenGuard SuperStretch 
Flashing is applied around a pipe penetration.

BUILDING WRAP

G u i d e  F o r  r e s i d e n t i a l  a p p l i c a t i o n s

FIGURE 9A: InSTAllATIon oF FlAShInG
MoUnTInG BloCK

FIGURE 9B: InSTAllATIon oF FlAShInG
MoUnTInG BloCK

FIGURE 9C: InSTAllATIon oF FlAShInG
MoUnTInG BloCK

FIGURE 10A: InSTAllATIon oF FlAShInG
PIPE PEnETRATIon

FIGURE 10B: InSTAllATIon oF FlAShInG
PIPE PEnETRATIon

FIGURE 10C: InSTAllATIon oF FlAShInG
PIPE PEnETRATIon
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GreenGuard MAX and RainDrop (US Patent nos. 6,869,901/6,761,006/7,196,024/6,550,212 and 
MX Patent nos. 246453/241682) are registered trademarks of Pactiv Corporation. 
©2010 Pactiv Corporation. 
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Pactiv's GreenGuard Products are EnERGY STAR Qualified 
products as a part of EPA’s home Sealing Effort.

For	the	most	current	product	information,	go	to	www.green-guard.com.

• Pactiv believes the information and recommendations herein to be accurate and 
 reliable. however, since use conditions are not within its control, Pactiv does not 
 guarantee results from use of such products or other information herein and disclaims   
 all liability from any resulting damage or loss. no WARRAnTY, EXPRESS oR IMPlIED, IS   
 GIVEn AS To ThE MERChAnTABIlITY, FITnESS FoR PARTICUlAR PURPoSE, oR 
 oThERWISE WITh RESPECT To ThE PRoDUCTS REFERRED To.

• For more information on specific building product recommendations and limitations, contact  
 your Pactiv representative.

G r e e n G u a r d M o i s t u r e  M a n a G e M e n t
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Common Window Defects
• General Window Defects

• Vinyl Windows

• Wood Windows
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3. COMMON WINDOW DEFECTS 
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General Window Defects
1. Damage to Structure from Leaks 
2. Damage to Finishes from Leaks
3. Damage to Window Product from Installation
4. Leaks from Installation
5. Leaks from Window Product
6. Leaks at Mullions (Horizontal or Vertical)
7. Leaks at Multiple‐Window Arrays
8. Leaks and Damage from Alarm Installation
9. Structure / Product Improperly Sized
10.Window Product Not Installed Level, Plumb, Square and In Plane
11.Window Product Operation Problems
12.Window Product Improperly Selected for Weather Resistance or Thermal 

Performance
13.Insulated Glazing Unit (IGU) Fogged / Failed Seal

3. COMMON WINDOW DEFECTS 
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General Window Defects
14.Weather Resistive Barrier Misinstalled: Reverse Lapped, Improper 

Integration
15.Rigid Flashing (at Head) Missing
16.Rigid Flashing (at Head) Mislapped or Misinstalled
17.Flexible Flashing Missing 
18.Flexible Flashing Mislapped
19.Sealant Missing at Nail Flange
20.Sealant Failure at Transition to Other Materials 
21.Sealant Joint Dimension or Other Problems
22.Fasteners Missing
23.Fasteners Improper Selection (Size, Type)
24.Fasteners Improper Installation Location
25.Cladding / Siding Issues
26.Trim Issues

3. COMMON WINDOW DEFECTS 

Read about industry impacts on our blog at www.petefowler.com

General Window Defects ‐ Testing
3. COMMON WINDOW DEFECTS
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General Window Defects
Damage to Structure from Leaks

3. COMMON WINDOW DEFECTS
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General Window Defects
Damage to Finish from Leaks

3. COMMON WINDOW DEFECTS 
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General Window Defects
Window Product Issues

3. COMMON WINDOW DEFECTS
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General Window Defects
Leaks from Installation – Reverse Lap of Weather Barrier

3. COMMON WINDOW DEFECTS
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General Window Defects
Leaks at Mullions 
(Horizontal or Vertical)

3. COMMON WINDOW DEFECTS
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General Window Defects

Leaks and Damage from Alarm Installation

3. COMMON WINDOW DEFECTS
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General Window Defects
• Rigid Flashing 

(at Head) 
Missing or 
Mislapped

• Rigid Flashings 
Properly 
Installed at 
Head of 
Windows and 
Penetrations

3. COMMON WINDOW DEFECTS
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General Window Defects
Rigid Flashing 
(at Head) 
Missing or 
Mislapped

3. COMMON WINDOW DEFECTS
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General Window Defects

Rigid Flashing (at Head) Issues

3. COMMON WINDOW DEFECTS
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General Window Defects
Sealant & Trim Issues

3. COMMON WINDOW DEFECTS
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Vinyl Windows
1. Damage to Structure / Finishes
2. Damaged / Cracked Vinyl Components (Flanges, Frame)
3. Leaks from Installation
4. Leaks at Recessed Installation
5. Window Operation Difficulties
6. Insulated Glazing Unit (IGU) Fogged / Failed Seal
7. Glass Coating Failure
8. Flexible Flashing Reverse Lapped
9. Fasteners Missing 
10. Fastener Location Does Not Conform with Manufacturers 

Recommendations
11. Sealant Problems at Transition to Other Materials
12. Also see General Window Defects

3. COMMON WINDOW DEFECTS 
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Vinyl Windows
3. COMMON WINDOW DEFECTS 
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Vinyl Windows

Vinyl windows properly integrated with weather resistive components.

3. COMMON WINDOW DEFECTS 
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Vinyl Windows
Damaged / Cracked
Vinyl

3. COMMON WINDOW DEFECTS 



10/11/2016

10

Read about industry impacts on our blog at www.petefowler.com

Vinyl Windows

Leaks at Recessed Installation

3. COMMON WINDOW DEFECTS 
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Wood Windows
1. Damage to Structure / Finishes
2. Damage / Deteriorated Wood Product
3. Leaks from Installation
4. Leaks at Recessed Installation
5. Leaks from Window Product (Defects)
6. Window Operation Difficulties
7. Paint / Coating Failure
8. Window Cladding Separation
9. Rigid Flashing (at Head) Missing
10.Rigid Flashing (at Head) Mislapped
11.Pan Flashing Missing 
12.Pan Flashing Misinstalled
13.Discontinuous Nailing Flange
14.Also see General Window Defects

3. COMMON WINDOW DEFECTS 
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Wood Windows
3. COMMON WINDOW DEFECTS 
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Wood Windows
3. COMMON WINDOW DEFECTS 
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Less Common Types of Windows

Aluminum  Hybrid

3. COMMON WINDOW DEFECTS 
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Less Common Types of Windows

Composite & Fiberglass

3. COMMON WINDOW DEFECTS 



 

 

Date:  12/8/2016 

Webinar: Window & Door Installation 

Title:  Sample Window & Door Defect List 

  

  

  

www.petefowler.com 

Common Construction Defect 

Allegations 

1. General Window & Door Defects 

a. Damage to Structure from Leaks  

b. Damage to Finishes from Leaks 

c. Damage to Window/Door Product from Installation 

d. Leaks from Installation 

e. Leaks from Window/Door Product 

f. Leaks at Mullions (Horizontal or Vertical) 

g. Leaks at Multiple-Window Arrays 

h. Leaks and Damage from Alarm Installation 

i. Structure / Product Improperly Sized 

j. Window/Door Product Not Installed Level, Plumb, Square and In Plane 

k. Window/Door Product Operation Problems 

l. Window/Door Product Improperly Selected for Weather Resistance or Thermal 

Performance 

m. Insulated Glazing Unit (IGU) Fogged / Failed Seal 

n. Weather Resistive Barrier Misinstalled: Reverse Lapped, Improper Integration 

o. Rigid Flashing (at Head) Missing 

p. Rigid Flashing (at Head) Mislapped or Misinstalled 

q. Flexible Flashing Missing  

r. Flexible Flashing Mislapped 

s. Sealant Missing at Nail Flange 

t. Sealant Failure at Transition to Other Materials  

u. Sealant Joint Dimension or Other Problems 

v. Fasteners Missing 

w. Fasteners Improper Selection (Size, Type) 

x. Fasteners Improper Installation Location 

y. Cladding / Siding Issues 

z. Trim Issues 
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2. Vinyl Windows 

a. Damage to Structure / Finishes 

b. Damaged / Cracked Vinyl Components (Flanges, Frame) 

c. Leaks from Installation 

d. Leaks at Recessed Installation 

e. Window Operation Difficulties 

f. Insulated Glazing Unit (IGU) Fogged / Failed Seal 

g. Glass Coating Failure 

h. Flexible Flashing Reverse Lapped 

i. Fasteners Missing  

j. Fastener Location Does Not Conform with Manufacturers Recommendations 

k. Sealant Problems at Transition to Other Materials 

l. Also see General Window Defects 

 

3. Wood Windows 

a. Damage to Structure / Finishes 

b. Damage / Deteriorated Wood Product 

c. Leaks from Installation 

d. Leaks at Recessed Installation 

e. Leaks from Window Product (Defects) 

f. Window Operation Difficulties 

g. Paint / Coating Failure 

h. Window Cladding Separation 

i. Rigid Flashing (at Head) Missing 

j. Rigid Flashing (at Head) Mislapped  

k. Pan Flashing Missing  

l. Pan Flashing Misinstalled 

m. Discontinuous Nailing Flange 

n. Also see General Window Defects 

 

4. Sliding Glass / Patio Doors 

a. Damage to Structure / Finishes (including Flooring) 

b. Leaks from Installation 

c. Leaks at Jamb-Sill Corner (field assembled) 

d. Door Operation Difficulties 

e. Window/Door Product Not Installed Level, Plumb, Square and In Plane 

http://www.petefowler.com/
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f. Flexible Flashing Improper Integration at Jamb-Sill 

g. Pan Flashing Missing  

h. Pan Flashing Misinstalled 

i. Also see General Door Defects 

 

5. Swinging Doors 

a. Damage to Structure / Finishes 

b. Leaks at Perimeter of Door from Installation 

c. Leaks at Jamb-Sill  

d. Leaks at Operable Sash 

e. Weatherstripping Problems  

f. Door Operation Difficulties 

g. Rigid Head Flashing Missing 

h. Rigid Flashing (at Head) Mislapped  

i. Pan Flashing Missing  

j. Pan Flashing Misinstalled 

k. Also see General Door Defects 

http://www.petefowler.com/
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Door Installation
• Door Basics

• Door Installation

• Pan Flashing

• Block Frame Assembly

4. DOOR INSTALLATION 
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Door Basics
Andersen Window Speak Guide – Basic Patio Door Types

4. DOOR INSTALLATION
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Door Basics
4. DOOR INSTALLATION

Read about industry impacts on our blog at www.petefowler.com

Door Basics
4. DOOR INSTALLATION
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Door Installation – Step by Step
4. DOOR INSTALLATION
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Door Installation – Step by Step
4. DOOR INSTALLATION
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Pan Flashing
• Door flashing 

integrates the 
mechanics of 
window flashing 
but still needs to 
meet the 
requirements of 
Section 
1003.3.1.6 of the 
Uniform Building 
Code.  

• Integrate the 
jamb and sill into 
an intersecting 
floor whose 
finish level is not 
greater than 1” 
than the interior.

4. DOOR INSTALLATION 
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Block Frame Assembly
4. DOOR INSTALLATION 

Storefront Window Array

Notice that the door threshold is the same level as the interior and the metal frame 
of window meets the brick wall each side.



10/11/2016

5

Read about industry impacts on our blog at www.petefowler.com

Block Frame Assembly
• Storefront Window 

Array

• Storefront window 
shop drawing: 
Elevation

• Storefront windows 
are typically block 
frame. There is no 
nailing fin to 
integrate with a 
drainage plane.

4. DOOR INSTALLATION 
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Block Frame Assembly

Isometric showing sill/threshold of storefront window array with sill pan flashing.

4. DOOR INSTALLATION 
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Block Frame Assembly

Isometric showing transom head of storefront window array.

4. DOOR INSTALLATION 
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Block Frame Assembly
• Storefront window 

without a nailing 
fin installed with a 
shim space to the 
header of the wall 
assembly.

• Backer rod and 
sealant within the 
shim space as the 
weatherproofing 
against the 
exterior elements.

4. DOOR INSTALLATION 
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Block Frame Assembly

Backer rod and sealant within the shim space as the 
weatherproofing against the exterior elements along the jamb. 

4. DOOR INSTALLATION 
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Backer rod and sealant at the shim space as the 
waterproofing protection against the exterior 
elements at the threshold.

But to be successful, the perimeter sealant has to be continuous around the frame and maintain the correct 
depth to width ratio and be attached on 2 sides only.

WEEP HOLES allow water 
that penetrates the frame 
to exit to the exterior.

END DAM stop water from exiting 
the frame ends.

Block Frame Assembly
4. DOOR INSTALLATION



In the top photo in Figure 1, next
page, I’m conducting a sophisticated
engineering test on the rain holdout
characteristics of a cladding mater-

ial. I’m spraying the brick veneer wall of
a garage with a garden hose. I have a
wager going with people inside the
garage — I’m asking them to guess how
long it will take, under the conditions of
this test, for water to pass through the
brick veneer. It’s a multiple choice test:
A) seconds, B) minutes, or C) hours.

The correct answer is A, between 15
and 30 seconds. Brick veneers are
essentially transparent to water. We
like to think, “Hey, brick is strong. It
can handle water.” And it can — in
the sense that the water doesn’t dam-
age the brick. But brick is just like a
sponge: It sucks water in by capillary
action, holds some of it, and lets the
rest drool out everywhere. Brick can
protect our walls from many things,
but water is not one of them.

Wood clapboards, fiber cement sid-
ing, and vinyl siding also leak, each in
its own special way. People continue

to put their faith in every kind of
cladding material, but in the real
world all claddings leak sooner or
later. They always have, and they
always will.

The common fallback strategy is to
use caulks and sealants. But that’s not
the answer, either. Sealants do not
span cracks, they cannot withstand
movement, and they will degrade
from sunlight, temperature, and oxi-
dation. Caulks dry up, they shrink,
they freeze and crack, they decompose
— they fail. When your cladding
leaks, neither caulking nor sealants
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WALL SYSTEMS

Show water to the exit with a 

well-detailed drainage plane and flashings

by Joseph Lstiburek

Water-Managed
WALL SYSTEMS



will keep water out of your building.
So if all claddings leak, and all

sealants and caulks fail, how can we
keep buildings dry? By creating a water
management system beneath the
cladding: a continuous drainage plane
with integrated flashings and weep
holes, with an air space between the
cladding and the drainage plane where
water can flow (Figure 2, next page).
We overlap everything to direct water
down and out, and we let gravity do
the work. 

Unlike caulks and sealants, gravity is
free. Gravity does not wear out, and it
does not require maintenance. Gravity
is predictable: It always acts down-
ward. In water-managed wall systems,
gravity is one thing we can trust.

You can build a water-managed wall
system with any cladding and with

many different kinds of drainage plane
and flashing materials. It will work as
long as you follow certain basic princi-
ples. Human beings discovered those
principles thousands of years ago, but
some people still don’t follow them;
that’s why people like myself, who
investigate building failures, have such
wonderful job security.

Elements of a Rain-Managed Wall
There are four fundamental require-

ments for water-managed assemblies: 

• Drainage plane: some water-repellent
material, overlapped to drain down-
ward, and continuous over the whole
building exterior. “Continuous” is the
key word here. All it means is that you
should connect your windows and
doors to the drainage plane, as well as

your deck, your roof-wall intersec-
tions, any service penetrations —
everything. Every single flashing must
tie into the drainage plane and dump
on top of it, not behind it. There are
no exceptions: One reverse lap or
unflashed penetration can ruin your
whole wall.

• Drainage space between the cladding
and the drainage plane (the space can
be very narrow, but it must be there).
The water needs space to move.

• Flashings at every opening, penetra-
tion, or intersection, designed to kick
water out and down.

• Weep holes: openings to allow water
to escape to the outside.

If you have those four elements, you
have a water-managed system. If you’re
missing any one, or you do any of
them wrong, you can expect trouble.

Drainage Planes and Air Spaces
There are many choices of drainage

plane material, and there’s a lot of dis-
cussion over which is best. The most
common drainage planes on houses
are still the various building papers —
asphalt-saturated felt, plastic house-
wraps, and coated papers. Housewrap
makers like to stress the advantages of
their brands, but the difference
between one paper and another is
really a minor issue. It’s how you use
them that counts, and the key factors
are the air space and the flashings.

Let’s take an example. Figure 3,
page 4, shows a classic drainage plane:
tar paper installed shingle fashion
behind the cladding. In this case, the
cladding is stucco. Do you see the air
space? No, because there isn’t one. But
there’s supposed to be one, and in the
old days there usually was. The reason
we often don’t get a drainage space
behind stucco today is that tar paper
has changed.

Decades ago, there was a product
called 15-pound felt — asphalt-impreg-
nated rag felt paper that weighed 15
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Figure 1. In this hose test,
water penetrated brick
veneer in less than a
minute (below). The wall
behind brick veneer must
be designed to drain.



Well-Drained Wall Systems

Furring strip
(creates drainage space)

Building paper
(drainage plane)

Metal flashing

Wood siding
(cladding)

Perforated
casing bead

StuccoWrap or equal
(drainage plane)

Metal flashing

Three-coat
stucco

APA-rated wood
panel sheathing

Sheathing

Paper-backed
stucco mesh

Wood Siding Stucco

Starter strip

Housewrap

Vinyl siding

Weep holes

1/2" extruded polystyrene
sheathing with shiplapped
and/or taped joints
(drainage plane)

Metal flashing

Brick veneer

1" air space

“Seat” in
 concrete

Vinyl Siding Brick Veneer

Galvanized or stainless-steel
nail serves as brick tie

Sheathing

Figure 2. The key elements in rain control are a drainage plane, a drainage space under the cladding, flashings that integrate with the
drainage plane, and weep holes to allow water to escape. These principles can be applied with any cladding system and with many
different drainage plane and flashing materials. 
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pounds per 100 square feet. Today, in
its place we have “#15 felt,” which
weighs less than 7 pounds per 100
square feet. In place of the old 30-
pound felt, we now have #30 felt,
which weighs 16.5 or 17 pounds. The
papers are lighter and contain less
asphalt.

The old heavy felts absorbed water
and swelled up when we applied a
scratch coat of stucco over them. They
were intended to swell. Then as the
felt paper dried, it wrinkled, shrank,
and debonded from the back of the
stucco, creating a thin, convoluted
drainage space. If you tear into an old
stucco wall, you’ll see the space. But
that process doesn’t happen with
modern asphalt felt papers — instead,
the paper bonds to the stucco and
sticks. It gets wet and stays wet, there’s
no drainage, and the paper starts to
rot. Then your wall is unprotected.

West of the Mississippi, they figured

it out. Western stucco applicators use
two layers of Type D coated paper
under their stucco instead of one layer
of asphalt felt, and drainage occurs
between the two layers of paper. The
stucco might bond to the top layer,
but the layer underneath stays free.
Some brands of Type D paper even
come with pieces of grit stuck on
them, which helps to hold the two
layers of paper apart.

My point is, any building paper will
fail if it bonds to the cladding, and the
system can’t drain without an air
space. With stucco, we create the air
space by using two layers of paper.

Building Papers and 
Drainage Planes

Figure 4 shows a collection of engi-
neers and Ph.D. scientists setting up an
eight-sided test building in my backyard
at the Building Science Corporation.
The reason we’re working in the dark is
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Figure 3. Portland cement stucco bonds
tightly to modern asphalt felts, denying
water the drainage space it needs to flow
down and escape the wall. Moisture that
penetrates stucco will saturate the paper
and destroy its water repellency, wetting
the wall structure beneath unless an air
space is somehow created.

Figure 4. The author and his col-
leagues tested 21 different combina-
tions of building papers and
claddings on this eight-sided struc-
ture (above). Measuring the added
water (right) provided a basis for
comparing results across wall sys-
tems. The blower door apparatus (far
right) turned out not to matter,
because leaks were apparent with-
out any air pressure difference. 



that we spent the whole day arguing
about how to do this experiment. It
wasn’t until much later that we realized
it would have been a lot quicker to build
two four-sided structures, but that’s
another story.

We tested 21 different configura-
tions of cladding-and-building-paper
combinations for water leakage: 14
different combinations of vinyl siding
over various sheathings and papers,
and 7 combinations of hard-coat stuc-
cos over various sheathings and
papers. The holes in the wall are view-
ports that let us see what happens
when we add water.

We depressurized the enclosure to
simulate a 100-mph wind pressure,
but we needn’t have bothered: Any
system that leaked leaked with no
pressure difference. A garden hose, it
turns out, is plenty high tech.

We added a measured amount of
water each time. That way, you can
measure how much goes in and how
much comes out; you can find the dif-
ference; and if you want, you can even
weigh the different materials before and
after to find out how much water was
absorbed. Remarkably, no one has done
this kind of test for most of the wall sys-
tems on the market. With all the
changes we’ve made in materials, no
one has ever checked some of these sys-
tems to see if they work. So we tried this
experiment with a few systems, and we
learned some interesting things.

Stucco and housewrap. In Figure 5,
we see what happened when we
applied a hard-coat stucco over a
housewrap. The stucco bonded so
tightly to the housewrap that when we
peeled the paper back, the advertising
transferred to the back of the stucco.

That tight contact destroys the
water repellency of housewrap, which
works like a tent in a rainstorm: If you
touch the wall of the tent, you cause a
leak. Here, the stucco has established
what we call “capillary continuity” by
bonding to the housewrap, and water
repellency is lost. That’s why you
should never put hard-coat stucco on
any plastic housewrap — the stucco

defeats the housewrap.
Figure 6 shows DuPont’s new

StuccoWrap, which is a wrinkled
Tyvek. In spite of the name, the only
product StuccoWrap doesn’t seem to
work with is stucco. When the stucco
bonds to the StuccoWrap, drainage is
lost along with water repellency.
Stucco applied to StuccoWrap pro-
duced the second worst performance
of the systems in our test (the worst
was stucco applied directly to a non-
wrinkled plastic housewrap).

But StuccoWrap was also part of the
best-performing system we tested.
When we added a cheap felt paper
over the StuccoWrap and then applied
the stucco, the system worked per-
fectly. The cheap paper was a bond
break, the StuccoWrap remained free,
and then we saw tremendous drainage
in the grooves.

So whenever somebody asks me,
“How do you apply stucco to a build-
ing on the East Coast?” I tell them
this: Put up OSB, staple up DuPont
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Figure 5. Portland cement stucco stuck tightly to housewrap (left) and felt paper (right)
in the author’s tests, destroying the effective water repellency of the building papers.

Figure 6. Wrinkled Stucco-
Wrap adhered as tightly to
stucco as did the other papers
in the test, losing its ability to
hold out water (left). However,
the wrinkles worked effec-
tively when a layer of inex-
pensive felt was installed over
the StuccoWrap before the
stucco was applied (bottom).
The two papers in combina-
tion provided outstanding
drainage and water protec-
tion. For stucco walls, the
author recommends paper-
backed stucco lath over wrin-
kle wrap as a drainage
assembly.



Tyvek StuccoWrap, and then put a
paper-backed stucco lath over it — a
product such as Tilath from the
Alabama Metal Industries Company
(www.amico-lath.com), metal lath
that comes with the paper stuck to it.
The paper backing creates a bond
break to provide the drainage. The dif-
ference between total success and
major failure is that top layer of low-
grade, 2¢/sq.ft. paper.

Comparing housewraps. In general,
it’s no use comparing one housewrap
to another, at least in terms of water
holdout characteristics. It’s how you
use them that counts.

The housewrap marketing people
love to compare performance. But
they do it based on a totally meaning-
less test. The standard test method is
to fasten the housewrap over the bot-
tom of a glass cylinder and see how

high a column of water you can pour
into the cylinder before the water
comes through the wrap (every inch
of water is equivalent to 250 pascals of
wind pressure). The lab comes up with
some figure, and then the marketing
people go out and brag about it.

That’s great, but in the real world we
don’t build houses with little glass
cylinders. We staple the housewrap to
the wall and nail siding over it. We put
thousands of holes in it. That means
the real performance of the system is
about the holes — and whatever the
ads say about housewrap perfor-
mance, when you put nail holes in
them, they’re all the same.

And for the system as a whole, the
key thing to understand is that the air
space makes all the difference. Water is
like a politician: It always does the eas-
iest thing possible. Whatever house-

wrap you have, and however many nail
holes there are in it, if water can go
down, it will go down, instead of side-
ways through the nail holes. As long as
there is an air space, every housewrap
works and every felt paper works. So
forget about comparing housewraps:
Make sure there’s an air space, and then
concentrate on the flashings.

Insulated Sheathing as a
Drainage Plane

Housewrap and felt are not the only
drainage plane materials. Foam
sheathing also works well, if you detail
it carefully. In the Building America
program (www.buildingscience.com/
buildingamerica) we’ve had good suc-
cess using foil-faced rigid polyisocya-
nurate as the drainage plane, taping
the joints with red Tyvek tape. We’ve
also used extruded polystyrene boards
such as Dow Styrofoam the same way.
It’s an economical way to build a well-
insulated wall that performs well.

As in any water-managed system,
with foam sheathing the drainage space
is critical. Foam-sheathing drainage
planes work well with vinyl, because
you create the air space just by putting
the vinyl up. Vinyl is also self-ventilat-
ing — I don’t happen to like its looks,
but it performs beautifully. Brick also
works well over foam sheathing.

Wood siding will not work well over
a foam drainage plane unless you
space the wood away from the wall
with furring strips. In fact, you should
fur out wood clapboards over house-
wrap and asphalt paper as well. It’s the
only way to allow the wood to dry
evenly, and to prevent substances in
the wood from degrading the building
paper. Wood siding should also be
primed on the back and ends, not just
painted on the weather surface.

I have a bias against tapes and
sealants. I don’t like to rely on adhe-
sives. So we have developed a way of
building a foam-sheathing drainage
plane where you don’t have to tape
the joints. We use a shiplap vertical
joint where the boards butt together,
and at the horizontal joints we attach
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Figure 7. Extruded poly-
styrene or foil-faced polyeth-
ylene can be an effective
drainage plane material.
Joints in the foam can be
taped with red Tyvek tape
(top). To reduce reliance on
tape or sealant, the author
likes to apply the foam with
shiplap joints at the vertical
seams and a black poly strip
as a Z-flashing at horizontal
joints (right).
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a strip of poly that acts as a Z-flashing
(Figure 7, page 6). That poly, with the
help of gravity, keeps the water on top
of the drainage plane.

Flashings
Figure 8 shows a system using

housewrap as the drainage plane. The
builder has attached the window to
the drainage plane with a membrane
strip over the nailing flange.
Rainproof, right? Wrong.

In America, we build as if windows
don’t leak. We assume that if we seal
the window flange to the building
paper, we’re done. But in fact, most of
the window leakage happens behind
that seal, because the windows them-
selves come from the factory leaking.
All windows leak at the joints. The only

things that leak worse than windows
are doors — especially sliding doors.

My colleagues and I conducted a
survey of over 3,500 vinyl windows
that were less than two years old —
factory manufactured, precision engi-
neered. We found that 20% of them
had already begun to leak. So if you
build a house with 20 vinyl windows,
the odds are that 4 will leak right away
(others will leak later). Which 4 win-
dows do you want leaking into the
wall? None of them, of course. So we
have to assume that every window
leaks and build accordingly.

But what is the common practice?
Cut a big X in the housewrap and wrap
it into the window. And where does
that leave a hole? Right at the corner,
just where the window leaks. We line

our holes up on top of each other.
That’s obviously not going to work.

What we need is some kind of gutter
under the window that collects the
water dripping onto the sill and kicks
it to the outside. There are a couple of
good ways to do this.

Flexible peel-and-stick. In the
photo on the lower left in Figure 8,
we’re demonstrating a really neat
product. I like to give the DuPont peo-
ple a hard time occasionally, but I love
their new product Tyvek FlexWrap. It’s
a formable flashing — sort of an elas-
tic ice and water shield that you can
stretch under a window and mold into
a flashing. It sticks beautifully. You put
it in the opening and then install a
window. Now your wall’s protected
when the window inevitably leaks.
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Figure 8. Sealing window flanges to the
housewrap (far left) is a common prac-
tice, but it does not protect against the
predictable leakage within the window
assembly itself. Only a pan flashing that
dumps on top of the drainage plane will
effectively keep water out of the wall.
Peel-and-stick membrane applied over
the top of the building paper and wrap-
ping the sides and bottom of the rough
opening (left) accomplishes the task. A
preformed metal pan flashing with sol-
dered joints (below) also works. The
author highly recommends Tyvek
FlexWrap for pan flashings, whether the
drainage plane is housewrap or rigid
foam (below left).



Ordinary, nonflexible peel-and-stick
membranes can be used for the same
purpose, but it takes some cutting and
patching. In the upper right photo in
Figure 8, the builder has used a mem-
brane called Blueskin, from Bakor, Inc.
(www.bakor.com).

With foam sheathing, it’s particu-
larly important to drain all water on
top of the foam, not behind it,
because the foam can trap the mois-
ture inside the wall. In Figure 8, we’re
showing how to install FlexWrap over
foam. Tyvek doesn’t recommend that,
maybe because if you stick the flash-
ings right to the foam, you might not
buy any Tyvek. But I recommend
FlexWrap as a window pan flashing

with foam-sheathing drainage planes
(it also works with other brands of
housewrap).

Even water puddled on the sill will
dry out better than water absorbed by
the wall. Some builders tack a small
strip at the back of the opening to
block water from moving into the
interior, which is a good idea (Figure
9). But it would be best to slope the
sill, so the water will flow out over the
drainage plane. A quick trick is to tack
a piece of beveled siding over the sill
to create a slope to the outside, then
apply the flexible membrane. If you
need a flat spot for your window to
rest on, you can take small pieces of
the same beveled material and reverse

them to create small level pads on top
of the membrane. The membrane
seals around nail holes.

Another option is what I call a “win-
dow booty.” It’s a premade metal pan
flashing that might cost $10 from a
metal fabricator’s shop. In my opin-
ion, windows should come with a pre-
formed plastic flashing in this shape.
But that would be admitting that the
window might leak, and the lawyers
don’t want that. So for now we have
to make our own.

When you attach the pan, don’t nail
down through it into the sill; fasten it
through the vertical ears. Then wrap
peel-and-stick over it around the win-
dow jacks. (With the FlexWrap pan
flashings, I don’t wrap the window
sides. That’s not the big leak point
anyway, so I trust the seal to stick to
the housewrap.)

Integrating the window. When we
install the window, we integrate it into
the drainage plane. The housewrap or
felt above the window must lap over
the top flange or the top window
flashing; we tape the side flanges of
the window to the housewrap on the
side. But we don’t seal the bottom
flange to the wall. That’s the weep
hole: We want water to come out there
if it has to. We will also provide weeps
at the bottom of the wall, though.

A window placed in a wall should
have redundant drainage systems. The
window itself should drain; the opening
the window is in should drain; and the
wall the opening is in should drain. At
every joint, flashings should kick water
to the exterior. If you don’t provide
drainage but trust to caulks and sealants
instead, you’re asking for trouble.

Figure 10, next page, shows what I’m
talking about. We’ve torn the cladding
off beneath a window, exposing termi-
nal rot in the wood structure. It’s evi-
dent from the dark decay pattern that
the water intrusion originated at the
window’s corner and center mullion
joints, then spread laterally and down-
ward to soak the whole wall area
beneath the window. Areas away from
the window were not affected.
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Figure 9. A strip of wood nailed at the back of the rough opening sill forms a dam to pre-
vent water from escaping to the interior (top). Even better is a piece of wood bevel sid-
ing nailed over the sill to create positive drainage toward the exterior (bottom).
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Water-Shedding Windowsill

Peel-and-stick
membrane

Dam strip

Housewrap
or felt

Rough sill

Sheathing

Peel-and-stick
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This is an adhesively attached EIFS
wall, where the foam board is a
cladding and not a drainage plane.
EIFS is a classic nightmare, of course;
but the drainage details and not the
cladding are to blame. EIFS systems
that use a drainage plane and good
flashings beneath the foam board are
quite effective and reliable, and wood
or vinyl siding installed without good
drainage systems can be a disaster just
like EIFS.

Pan flashings for doors. I have large
builder clients who have experienced
thousands of callbacks and claims
because wood floors were damaged by
leaking doors. When they started using
pan flashings like the metal one in
Figure 8, the problem went away. Any
door with sidelights, and any sliding
door, should have a good pan flashing
— don’t rely on the guarantee.

Here’s a trick from the commercial
building industry. For the exterior
doors of a slab-on-grade house, form a
3/4-inch depression in the slab to cre-
ate a seat (Figure 11). You’re building a
preformed pan flashing right into the
edge of your slab. When that mulled
front door or that slider leaks, this lit-
tle step-down will kick the water out-
side and save your floors. The key is to
shim the door up — don’t set it down
where it will be sitting in the puddle.
(Use plastic shims, not wood.)

Rain and Vapor
Rain is the most important wetter of

walls, but it’s not the only one.
Occasionally, walls get wet from con-
densation, and sometimes they start
out wet because they’re built with wet
materials. And sometimes our rain
management systems aren’t perfect.
So walls have to be designed to dry
out — to the interior, to the exterior,
or to both. To understand that, we’d
have to take a close look at the vapor
permeability of building materials
and at the way vapor interacts with
buildings. But that’s a subject for
another article.

In any case, no matter how well a
wall is detailed for drying, there will be

trouble if the wall is repeatedly sub-
jected to wetting by rain. On the other
hand, if we eliminate rain as a source of
wetting, most walls will be fine. That’s
why it’s so important to drain every-
thing and to focus on every element of
rainwater management: the drainage
plane, the drainage space, the flashings,
and the weeps. If we pay proper atten-
tion to those key details, we will have

done most of what is necessary to pro-
vide our buildings with dry walls.

Joseph Lstiburek, B.A.Sc., M.Eng., Ph.D.,
P.Eng., is a principal of Building Science
Corporation (www.buildingscience.com). A
forensic engineer who investigates building
failures, he is internationally recognized as
an authority on moisture-related building
problems and indoor air quality.
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Figure 10. This wall shows
characteristic damage from
leaks at the window frame
joints. Good flashings and
a drainage plane would
have saved the structure.

Figure 11. Forming a depression in a cast-in-place floor slab creates a built-in drainage
pan for mulled entry doors and sliders, which are prone to leakage at joints.

Drainage Pan Formed Into Slab

Exterior door
Formed “seat” in
concrete slab acts
as pan flashing

Use plastic shims
under doorSlab on grade

3/4"
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• General Door Defects

• Sliding Glass Doors

• Swinging Doors

• Less Common Types of Doors
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Read about industry impacts on our blog at www.petefowler.com

General Door Defects
1. Damage to Structure from Leaks 
2. Damage to Finishes from Leaks
3. Damage to Door Product from Installation
4. Leaks from Installation
5. Leaks from Door Product
6. Leaks and Damage from Alarm Installation
7. Structure / Product Improperly Sized
8. Door Product Not Installed Level, Plumb, Square and In Plane
9. Door Product Operation Problems
10. Door Product Improperly Selected for Weather Resistance or Thermal 

Performance
11. Weather Resistive Barrier Misinstalled: Reverse Lapped, Improper 

Integration
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General Door Defects
12. Rigid Flashing (at Head) Missing
13. Rigid Flashing (at Head) Mislapped or Misinstalled
14. Flexible Flashing Missing 
15. Flexible Flashing Mislapped
16. Sealant Failure at Transition to Other Materials 
17. Sealant Joint Dimension or Other Problems
18. Fasteners Missing
19. Fasteners Improper Selection (Size, Type)
20. Fasteners Improper Installation Location
21. Cladding / Siding Issues
22. Trim Issues

5. COMMON DOOR DEFECTS
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General Door Defects
Damage to 
Finish from 
Leaks

5. COMMON DOOR DEFECTS
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Sliding Glass Doors

Sliding Glass Patio Doors

5. COMMON DOOR DEFECTS

Read about industry impacts on our blog at www.petefowler.com

Sliding Glass Doors
1. Damage to Structure / Finishes (including Flooring)
2. Leaks from Installation
3. Leaks at Jamb‐Sill Corner (field assembled)
4. Door Operation Difficulties
5. Window/Door Product Not Installed Level, Plumb, Square and 

In Plane
6. Flexible Flashing Improper Integration at Jamb‐Sill
7. Pan Flashing Missing 
8. Pan Flashing Misinstalled
9. Also see General Door Defects
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Read about industry impacts on our blog at www.petefowler.com

Swinging Doors
5. COMMON DOOR DEFECTS

Read about industry impacts on our blog at www.petefowler.com

Swinging Doors
1. Damage to Structure / Finishes
2. Leaks at Perimeter of Door from Installation
3. Leaks at Jamb‐Sill 
4. Leaks at Operable Sash
5. Weatherstripping Problems 
6. Door Operation Difficulties
7. Rigid Head Flashing Missing
8. Rigid Flashing (at Head) Mislapped
9. Pan Flashing Missing 
10.Pan Flashing Misinstalled
11.Also see General Door Defects

5. COMMON DOOR DEFECTS
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Summary of Sections 
1. Scope 
2. Referenced Documents 
3. Terminology 
4. Summary of Guide 
5. Significance and Use 
6. General Design Principles 
7. Design Practices 
8. General Guidelines 
9. Drainage Walls 
10. Cavity Drainage Walls 
11. Wood Framed Decks or Stairs with Exposed Framing and Decking 
12. Plaza Decks or Stairs with a Protected Waterproofing Membrane 
13. Plaza Decks or Stairs with an Integral-Wearing Surface Waterproofing Membrane 
14. Windows, Doors, and Similar Wall Penetrations 
15. Special Wall Configurations 
16. Exterior Sealant Joints 
17. Keywords 
APPENDIX 

X1. Additional Resources 
 

Executive Summary 
This is a 15-page document which details the standards and recommendations for construction 
of low-rise (4 stories or less) frame building walls to resist water intrusion. It is not intended 
for direct use in codes and specifications but rather as a supplement. It defines important 
terminology, general design principles and practices, later discusses deeper details of 
components such as drainage walls, decks, stairs, and building penetrations such as doors and 
windows.  
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Details 
 
1. Scope 

• 1.1 This guide describes design, specification, selection, installation, and inspection of 
new building wall systems, exterior deck and stair components, doors, windows, 
penetrations and sealant joints of wood and metal frame buildings, typically four 
stories or less to minimize water intrusion. 

• 1.4 This guide does not address any type of barrier wall system. 
• 1.5 This guide does not address any exterior insulation and finish system (EIFS) 
• 1.7 This guide is intended to supplement and not duplicate building code 

requirements. 
2. Referenced Documents - References other ASTM standards and industry articles 
3. Terminology 

• 3.1 Definitions 
• 3.2.2 Barrier Wall – Type of wall system that is intended to manage all precipitation at 

the exterior surface of the cladding and associated sealants and flashings. These walls 
are designed to prevent water intrusion by a combination of a water barrier on the 
exterior surface and temporary absorption of water. 

• 3.2.3 Building Wall Components – Materials that function as or are designated as 
essential to effective weatherproofing. 

• 3.2.4 Cladding – The outermost component of the wall system that provides resistance 
to intrusion of water originating as precipitation into the wall. 

• 3.2.6 Drainage Wall – Provides a substantial barrier to water intrusion but also 
incorporates means to dissipate water that may circumvent the cladding. 

• 3.2.8 Exterior Wall – The exterior boundary of a building. 
• 3.2.9 Flashing – Sheet metal placed at the interfaces between building components to 

divert water to the exterior or onto the weather resistive barrier. 
• 3.2.10 Frame Building – A building supported by wood or light steel framing. 
• 3.2.12 Low-Rise – A structure consisting of four or fewer stories of frame construction 
• 3.2.22 Service Life – The period of time a building component or system will function 

successfully without replacement or excessive repair. 
• 3.2.25 Water Intrusion – Water that penetrates beyond the weather resistive barrier. 
• 3.2.26 Weather-Resistive Barrier – The concealed barrier in a drainage wall system 

installed in exterior building walls before the installation of cladding. 
4. Summary of Guide 
5. Significance and Use 
6. General Design Principles 

• 6.2 Building wall systems must accommodate the precipitation to which they will be 
exposed with provision for a prudent factor of safety. 

• 6.3 Walls are most susceptible to water intrusion at joints in, and penetrations of, the 
exterior cladding system and at junctures of walls with roofs and decks. 

• 6.4.4 Design and construct the cladding system so as to limit water intrusion by 
gravity or wind. 
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• 6.5 Some intrusion of precipitation past the exterior cladding system (generally at 
joints, penetrations, and junctures) can be expected in most climates. This moisture 
must be dissipated, for if it accumulates, damage can be expected. 

• 6.7 Maintenance can greatly influence durability of the exterior walls of frame 
buildings. 

7. Design Practices – Can be broken into two categories: 1) Design based on practical 
experience for the locality or 2) Design based on understanding of principles such as those 
described in Section 6. Numerical modeling also can be used to predict moisture conditions 
within a proposed construction. 
8. General Guidelines  

• 8.1 Design of installations should be by one of the approaches outlined in Section 7. 
• 8.3 Conform to manufacturer’s most current recommendations for design and 

installation of proprietary products. One can deviate with supporting rationale 
accepted by the designer or owner, but it may void warranties. 

• 8.4 Conform to referenced standards and industry association recommendations for 
design and installation of non-proprietary materials and generic products. 

• 8.6 In the case of conflicting manufacturer recommendations and industry standards 
the most stringent should be followed unless it violates a design principle in Section 6. 

• 8.7 Quality control, specifically checklists and hold points is recommended. 
• 8.9 Field testing of water penetration may be done using Test Method E 1105. 

9. Drainage Walls 
• 9.1.1.1 Weather Resistive Barrier – A desirable weather-resistive barrier membrane 

will have high resistance to water in a liquid form, moderate to low resistance to water 
in a vapor form, resistance to degradation by air, water and ultra violet radiation (prior 
to installation of cladding), resistance to tearing, and compatibility with adjacent 
materials, including sealants. 

• 9.1.2.1 The weather-resistive barrier should be installed with appropriate flashing and 
penetration seals such that any wind-driven rain passing behind the cladding and 
reaching the weather-resistive barrier will drain to the exterior of the wall or 
evaporate. 

• 9.1.2.6 Secure fastening of the cladding is of greater concern than is puncturing the 
concealed weather-resistive barrier by cladding. 

• 9.3.1.5 Fasteners – Should be stainless steel, hot-dip galvanized steel or non-corroding 
aluminum conforming to Specification F 1667. 

10. Cavity Drainage Walls – Covers use of clay and concrete masonry veneer in a cavity 
drainage wall installation. Water can penetrate through voids in mortar joints or interface 
between unit and mortar if not properly installed; best deterrent is use of a cavity drainage 
wall system in combo with a WRB. 
11. Wood Framed Decks or Stairs with Exposed Framing and Decking –  

• 11.2.1 The design should allow water to drain through the surface without collecting 
or being trapped. 

• 11.2.5.3 Wall framing between penetrating members should be blocked or covered 
with solid sheathing and finishes should extend up to the deck floor and sealed using 
an elastomeric sealant. 
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12. Plaza Decks or Stairs with a Protected Waterproofing Membrane – 
• 12.1.3 Deck substrate materials and fasteners should be compatible with 

waterproofing materials. 
• 12.2.3 Decks should have a minimum 2% slope to drain. 
• 12.3.1 After the completion of each deck, water test in accordance to Guide D 5957. 

13. Plaza Decks or Stairs with an Integral-Wearing Surface Waterproofing 
Membrane 

• 13.2.3 Decks should have a minimum 2% slope to drain. 
• 13.2.4 All joints and corners should be fully flashed with systems that allow the 

membrane to expand and contract within tolerances of the design. 
• 13.3.1 After the completion of each deck, water test in accordance to Guide D 5957. 

14. Windows, Doors, and Similar Wall Penetrations – Details the recommended 
industry standards and guides that should be referenced for the selection of products, 
flashings, design and construction for the installation of windows, doors, and penetrations. 
15. Special Wall Configurations 

• 15.3.2.1 Design and construct ledges to minimize fastener penetrations of weather 
resistive barriers or self-adhesive membranes. 

• 15.4.2 Where wall systems terminate above roof, there should be sufficient space 
below the wall cladding to allow unimpeded water flow on the roof below the 
cladding. 

16. Exterior Sealant Joints 
• 16.2.1 Sealants should be installed in accordance with Guide C 1193. 
• 16.2.2 As with other exterior wall elements, consideration should be given to the 

expected frequency and quality of sealant maintenance. Details that rely entirely on 
sealant joint performance should receive particular attention in design and 
construction. 

17. Keywords - 17.1 Building wall components, cladding, low-rise frame building, 
maintenance life, service life, water intrusion. 
Appendix 

• X1. Additional Resources – 7 publications which are non-mandatory information but 
are representative of additional resources on the subject. 
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Learning Objectives
• Explain the basics of modern window & door 
installation techniques

• Review of window & door types
• Discussion of most commonly alleged construction 
defects

• Discussion of the evolution of building codes
• Review applicable industry and trade standards
• Examples of how to analyze construction defects
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• Allocating responsibility to applicable partners
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6. Water Managed Wall Systems by JLC
7. ASTME2266 – Design and Construction of Low‐
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of Attendance are sent to all who logged in 
for the seminar).
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you take a few seconds to 
leave your feedback on 
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