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Code changes and keeping up
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The term “farm”  - 385
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Net Zero Energy  (2030)
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Net Zero (carbon based) Energy
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136 page 

document
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9.7.6.1. Installation of Windows, Doors and Skylights

1) The installation of windows, doors and skylights shall conform to 

CAN/CSA-A440.4, “Window, Door, and Skylight Installation,” except 

that

a) shims used to support windows, doors and skylights are permitted to

be made of treated plywood, and

b) protection from precipitation for walls incorporating windows or

doors and for roofs incorporating skylights, and the interfaces of these

walls with windows or doors and of roofs with skylights, shall 

conform Section 9.27. (this is the cladding requirements section)

2) The installation of manufactured and pre-assembled windows, doors 

and skylights and the field assembly of manufactured window and door 

combination units shall conform to the manufacturer’s instructions.

3) Windows, doors and skylights shall be sealed to air barriers and vapour 

barriers.

NBC 2010
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US Tort Law

A tort is an act or omission that gives rise to 

injury or harm to another and amounts to a 

civil wrong for which courts impose liability.
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Lohmann, Frank

to me, CONST-CONST

Brian,

I reviewed the installation requirements in the NBC Subsection 

9.7.6., which state:

9.7.6.1. Installation of Windows, Doors and Skylights
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1) The installation of windows, doors and skylights shall conform 

to CAN/CSA-A440.4, “Window, Door, and Skylight Installation,” 

except that

a) shims used to support windows, doors and skylights are 

permitted to be made of treated plywood, and

b) protection from precipitation for walls incorporating windows 

or doors and for roofs incorporating skylights, and the interfaces 

of these walls with windows or doors and of roofs with skylights, 

shall conform Section 9.27.

2) The installation of manufactured and pre-assembled windows, 

doors and skylights and the field assembly of manufactured 

window and door combination units shall conform to the 

manufacturer's instructions.
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The convention for the NBC is that each sentence has to be 

complied with unless it is exempted from a requirement or its 

application has been modified by another sentence (which is not 

the case here). The intent of writing the installation requirements 

for windows, doors and skylights for housing and small buildings 

this way was that the manufacturer’s installation instructions 

apply in addition to A440.4, not as an alternative. Sentence (2) 

was added mainly because the A440.4 installation standard does 

not address the installation of some of the components described 

in Sentence 9.7.6.1.(2).
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The views expressed in this letter are those of the staff of the Canadian 

Codes Centre of the National Research Council who assist the Committees 

which are responsible for the preparation of the National Building, 

Plumbing and Fire Codes. These views should not be considered as official 

interpretations of legislated requirements based on the National Building 

and Fire Codes of Canada because the final responsibility for an official 

interpretation rests with the authority having jurisdiction.

Kind Regards

Frank Lohmann,

Senior Technical Advisor, Housing and Small Buildings (NBC Part 9)

NRC Construction

Canadian Codes Centre

1200 Montreal Road Building M23a

Ottawa, ON, K1A 0R6
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Here’s one of the reasons why both the manufacturers 

instructions as well as A440.4 apply;

When windows are tested according to NAFS for their 

structural wind load capacity, the results depend on how 

the window tested is fastened to the test apparatus. The 

type, size, length and spacing of the fasteners becomes part 

of the test result, and must be duplicated in the field to 

ensure those results transfer over to the in-situ application.
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Everything has a starting place, something that triggered it.

So, what was it that got this mandated installation requirements 

ball rolling? 

“By 2003, the B.C. Homeowner 

Protection Office had identified 

about 65,000 leaky 

condos across the province. The 

Canada Mortgage and Housing 

Corporation defines leaky 

condos as a "catastrophic 

failure" of building envelopes, 

which lets water into the 

building frame and leads to rot, 

rust, decay and mould.”



Excellence is not a skill, but an attitude 17

“Tony Gioventu, executive director of the 

Condominium Home Owners Association of B.C., said the 

leaky condo problem was prompted by several factors.”

“Gioventu estimates the problem will eventually cost the 

provincial economy between $3 billion and $5 billion.

He said condo developers had established a warranty 

program, but it didn't have the resources to pay out 

everyone affected by the issue.”
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“When the program folded, the province stepped in to 

establish an interest-free loan for leaky condo homeowners. 

It ended in 2009.”

“Gioventu said the Barrett inquiry, which rolled out in two 

parts, eventually led to higher standards in the real estate 

development sector - including design, engineering and 

building codes.”
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“In 2007 the Alberta 

Municipal Affairs department 

commissioned a survey in 

response to homeowner 

concerns with the 

construction quality of their 

homes because of moisture 

penetration of the outer walls

and ceilings (known as the 

“building envelope”)”. 
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“The survey found the homes examined generally did not meet the 

requirements for the building envelope in the Alberta Building Code 

and that industry’s moisture control program did not improve 

building envelope installation quality and code compliance in these 

homes.” 

“The survey team’s observations demonstrate a need for 

government, municipal and residential construction industry 

representatives to take steps to safeguard the quality and integrity 

of new home construction in Alberta as it relates to the building 

envelope.” 

(this issue was not limited to the west)
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First, a disclaimer – not all window problems 

are necessarily installation problems
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So……. What did they find in Alberta?
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Acceptable moisture content for wood is between 5 and 

12% with a safe maximum not exceeding 17%

Moisture Index:

Calgary  .37   Winnipeg  .58
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Just a note here…..

The overwhelming single cause of lawsuits against window 

and door manufacturers and contractors is water penetration. 

The most frequent issue is mold.
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Negative lap

No flashing

Negative lap
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1. Water dripping from the inside 

top of the garden door

2. The lady of the house 

developed a respiratory disease
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In the past several years I have been doing site visits on behalf of 

manufacturers and builders to observe installation quality as an audit, and in 

some cases these installation practices resulted in being the basis of a lawsuit. 

Here are some things I have seen.
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Penetration 

Point
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Stucco tight

to flashing

Stucco tight

To Frame

This could be a Concealed 

Barrier system but it’s a face 

sealed one.
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This door was 10 years old 

when it needed to be replaced. 

It was in a protected inside 

corner of a deck, with a 

typical stucco wall finish.
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Rough opening

Carpet

subfloor

Door 

sub sill
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WHICH BRINGS ME TO A POINT:

I’ve been told “I’ve been installing windows and doors for 

30 years – don’t tell me I have an installation problem!!

Every time I’ve heard this I know that the individual 

saying it does not do re & re, or they would have seen 

what I’ve seen. Best practices of the 80’s didn’t cut it.
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Someone knew that there 

was a moisture problem
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Perimeter seal

This is code compliant 

for a hidden barrier 

system, as long as there 

is an egress path at the 

bottom
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Penetration 

Point
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Possible points of water ingress in mechanically 

fastened window systems
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Open-backed aluminum or fiberglass systems 
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Mitered with or without corner keys
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Fastened butt

joint
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Butt or mitered 

wood joints
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Wrong fastener

Wrong location

N0 fasteners
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Right fastener

(maybe)

Set too deep

Wrong fastener

set too deep



Excellence is not a skill, but an attitude 49

Rough opening wrap

not in rough opening
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Not sure what this 

guy was thinking

I bet the framer 

installed this window

(26 oz. you know)
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OSB shim

RO so big the nail

flange fastener hole 

shows
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This one is my favourite 
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Is top gap

Is bottom not gap
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Stucco wire fasteners 

through window flange
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Remember what Gioventu said; “changes are needed in design, 

engineering and building codes.”

This was echoed by the Alberta report on water infiltration 

where the recommendation was for “government, municipal and 

residential construction industry representatives to take steps”

As it applies to our discussion today, changes were made at 

the code level to resolve issues related to window installations
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First a quick quiz..  Spot the problem…..
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BC went a couple of steps further requiring;

• All multi-family projects must use a building 

envelope engineer

• Requirement for the building envelope of multi-

family projects to be tested for resistance to 

water infiltration around building envelope 

penetrations before the exterior finish is applied 

The majority of multi family projects use “rain 

screen” as a moisture control strategy. 
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In the case of windows 

this is how it’s done

Water spray bar

Interior suction box

59
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The biggest single issue arising from water penetration is mold 

growth. This is a health issue. 

The second most relevant issue arising from water penetration is the 

rotting and deterioration of structural components. This is a building 

integrity issue.

The NBC’s prime directive is the protection of health and safety.
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The starting premise/assumption is this: all windows and 

window openings may leak at some point in their life.

So, what is to be done about it?

So, on what basis was the A440.4 standard developed?

The emphasis became water management
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So lets take a look at the A440.4 standard. We 

won’t go into all the details but instead hit some of 

the things which may be different from the past as 

well as take a look at what a code compliant 

installation looks like and how to determine if it’s 

correct
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4.5.4 precludes the use of drywall screws and box/common nails

Fasteners
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Sealants

66

Water-Based Advanced Acrylic Polymer
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Shims cannot be spruce, plywood or OSB. An exception is made in the NBC 

for PWF plywood because it also resists decay.

Shims
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If the flashing is ferrous it must be galvanized

(i.e. not just painted)

Flashings
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Flashing

72
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This Not this
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Installation system selection
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Performance Rating for NAFS

Required 3 things

1. Statistical Data

2. Height Above Grade

3. Terrain 
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With A440.4 the are also three 

things to take into account

1. Moisture Index (MI)

2. Terrain

3. Overhang Ratio
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Exposure Rating

The result will be an

80
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OVERHANG
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.3m

3m

2m

Door overhang ratio 

.3/3  = .1

Window overhang ratio 

.3/2  = .15

Hip Roof
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No Overhang

1m Overhang

2m from soffit 

to window sill
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No Overhang

1m Overhang

2m from soffit 

to window sill
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Building Envelope Moisture 

Control Strategies

89

“must resist 100% of the exterior wetting”
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Building Envelope Moisture 

Control Strategies
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Building Envelope Moisture 

Control Strategies
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Window Installation Water 

Management Strategies
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A couple of notes on this low exposure face 

sealed method:

The sill is flat
There is no 

head flashing
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A couple of notes on this low exposure face 

sealed method:

Stucco has a U-channel 

termination with backer 

-rod & sealant 4 sides

The water shedding 

and resistive 

barriers are 

identical
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Moderate Exposure

Slopped sub-sill

Peel & stick over 

wall wrap

Dart shaped 

piece stretched 

into corner

Peel & stick on 

side overlapping 

bottom
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Moderate Exposure

Strip of wall 

wrap in RO sides 



Excellence is not a skill, but an attitude 98

Moderate Exposure

No caulking 

behind sill nail 

flange 

Wall wrap over 

nail flange
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Moderate Exposure
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A couple of notes on the moderate exposure method:

Backer rod & sealant 

between siding under-sill 

trim and window sill

Water resistive and 

shedding barriers extends 

to the inside of the 

window sill

You can see that there 

would be no water egress 

path if the nail flange were 

caulked here
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A couple of notes on the moderate exposure method:

Interior air/vapour 

barrier backer rod & 

sealant (3 sides)

Water-shedding and 

dual water-resistive 

barriers

Flashing
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High Exposure

peel & stick

Up-stand 

3 sides
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High Exposure

Similar to 

Medium Exposure 

except with peel 

& stick
Note up-stand
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High Exposure

Window embedded into

sealant bead

3-sides

Peel & stick over 

nail flange and 

flashing
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High Exposure sill, rain screen or brick

19mm

(3/4”) out
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In Review

106

• The NBC references CSA A440.4 as a window, door & 

skylight installation procedure

• It also references the manufacturers installation methods as 

mandatory

• The most stringent methods of each of these procedures 

applies

• The applicable installation method can be determined by using 

the “nomograph”

• This is a health (mold) and safety (rot & decay) issue


