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Submit a comment

Proposed Change 1405
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Subject: Earthquake Load and Effects
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NBC 2010

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.
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US Tort Law
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Lohmann, Frank
to me, CONST-CONST

Brian,

| 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,”
ex that

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. Y
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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 ORG6
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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

“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.”

ball rolling?

Issues!

Excellence is not a skill, but an attitude 16
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“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”)”.

Building Envelope Survey

In partnership with the City of Calgary
April 2008

Excellence is not a skill, but an attitude 19
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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 proGlems
are necessarily installation problems
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Acceptable moisture content for wood is between 5 and
12% with a safe maximum not exceeding 17%
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Just a note here.....

The overwhelming single cause of lawsuits against window

and door manufacturers and contractors iIs water penetration.
The most frequent issue is mold.
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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 | 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 | have seen.

Excellence is not a skill, but an attitude 28
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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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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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This Is code compliant
for a hidden barrier
system, as long as there
IS an egress path at the
bottom

Excellence is not a skill, but an attitude 40



/
=
=<

= T
i i o ! = e 1
g Fvvemdl RIRE =HE= 2
o ] R

D —e D —

. , Penetration
B :
Point

A

M
J

Excellence is not a skill, but an attitude 41



Possible points of water ingress in mechanically
fastened window systems

INSULATED GLASS —==—"

"CAP" BEAD

SPACER TAPE
GLAZING LEG

"TOE" BEAD

EXTERNAL WEEP
_DR_

INTERNAL WEEP

SETTING BLOCKS (2)

Mechanically attached to upright
casing for a perfect miter
every time.

GLASS SPACER
INTERIOR GASKET
GLAZING STOP
“HEEL" BEAD

ALUMINUM FRAME
GIZZARD (just kidding)

THERMAL BREAK

ROUGH
QUTSIDE M

[~

V/// //////4

METAL CLAD TRIPLE
6 9/16" (166 mm}
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Butt or mitered
wood joints
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~ Wrong fastener
- Wrong location
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Right fastene
(maybe)
Set too deep
&
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Rough openlng Wrap

not in rough opening
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RO so big the nail
flange fastener hole
shows
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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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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 1s how 1it’s done

‘llll

Water spray bar

Interior suction box
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5.1.1 General requirements

The general requirements for the practice of installing windows, doors, and skylights include health and

safety considerations in order to provide satisfactory structural performance and control of air leakage,
condensation, and rain penetration, for

(a) thermal comfort (in the occupied interior space); and

(b) the prevention of indoor air quality problems caused by pollutants released from biological growth or
decomposition of building materials.

{1

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

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?

The emphasis became water management

M
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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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Fasteners

4.5.3

Acceptable materials for fasteners and the performance requirements they are obliged to meet are as
follows:

(a) steel-cadmium plated (ASTM B 766, Class 8, Type Il or Type Ill);
(b) steel-zinc coated (ASTM B 633, ASTM A 123 or ASTM A 641);
(c) steel-nickel/chrome plated (ASTM B 456, Type SC);

(d) magnetic stainless steel, minimum 16% chrome;

(e) non-magnetic stainless steel;

(H aluminum; or

(g) nails, spikes, and staples (CSA B111).

Notes:

(1) Where industrial pollutants, salt water spray, moisture, and high humidity in the atmosphere can create conditions
conducive to corrosion, the use of austenitic stainless steels is recommended.
(2) Nails, spikes, and staples may be used but are not recommended because there are better fasteners available.

4.5.4
Fasteners shall be non-rusting or protected by a rust-resistant coating.

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

5.2 Anchorage

Anchorage systems shall be capable of transferring live loads to the wall structure, yet allow differential
expansion between the window and the wall.
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6.4.4.3

If anchoring is required at the head of the unit, the anchor shall be designed to restrict inward and
outward movement, while still allowing for differential movement between the head of the unit and the
lintel.

Notes:

(1) Window and doors are designed to support their own internal weight only. If downward vertical loads from the building
are transferred to the head of the window or door frame, deflection of that member will occur. Loads might then be
transferred to the door slab or to sashes and/or glass, affecting ease of operation and inducing stresses on the unit.
Therefore, vertical loads should be prevented from transferring to the head of window or door units.

(2) To prevent the vertical transfer of the building loads to the window or door unit, a lintel or other structural system that
limits deflection to an acceptable amount should be installed above the head of the unit. Building codes typically
specify the requirement for lintels.

(3) A lateral restraint device may be installed at the head of a window or door to limit the rotation of the head member at
that location. However, such a device should allow a gap for vertical deflection of the building structure and/or
expansion of the window frame without imposing additional loads on the window or door unit.
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Sealants

4.9.1

Sealants shall meet the following performance requirements:

(a)
(b)
()
(d)
(e)
(")

acrylic-based, solvent curing sealant (CAN/CBSB-19-GP-5 or ASTM C 1311);
silicone-based, solvent curing sealant (CAN/CBSB-19.18 or ASTM C 920);
acrylic emulsion-based sealant (CAN/CGSB-19.17);

elastomeric, chemical curing sealant (CAN/CBSB-19.13 or ASTM C 920);
multicomponent, chemical curing sealant (CAN/CGSB-19.24); and

butyl-polyisobutylene polymer-based, solvent curing sealant (CGSB-19-GP-14 or ASTM C 1311).
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Water-Based Advanced Acrylic Polymer
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4.10.1

Material used for shims shall

(a) be hard enough to permanently sustain the required loads without creeping;

(b) be a good thermal separator;

(c) resist decay; and

(d) allow for anchoring through the shim.

Note: Acceptable materials for shims are neoprene, EPDM or silicone with a Durometer hardness of 40—60 Shore A, cedar,
vinyl, rubber, or high-density polyurethane, specifically designated as shims. Wood shims may not be used unless they are
cedar and comply with Clause 4.10.2.

Shims cannot be spruce, plywood or OSB. An exception is made in the NBC
for PWF plywood because it also resists decay.
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6.4.3 Shimming

6.4.3.1
Shims shall be installed in a manner and number sufficient to minimize deflection, distortion, or rotation of
the frame or sill and to permit the proper operation of the window or door.

Shims may be installed in accordance with Figures 1 to 13. A minimum distance A, as indicated in
Figures 1 to 13, shall be maintained between the exterior corner of the window or door frame and lateral

shims.

6.4.3.2
Shims shall be placed evenly along the bottom and sides of the window or door frame. There shall be
shims at each fastener location.

Notes:

(1) The installation of shims at the head of a window or door unit can cause vertical loads to be transferred to the unit as
the lintel deflects. Therefore, this practice is not recommended and should be avoided whenever possible. However,
situations can arise in which a shim at the head of a window or door unit is needed. For example, a larger unit may
require a shim at the head to help prevent lateral rotation of the head member. Extreme caution should be used when
installing shims at the heads of window or door units. See Clause 6.4.4 for more information.

(2) When installing shims at the head of a window or door unit, the window or door assembly should be designed to
accommodate the short- and long-term differential movement between the rough opening and the window head.
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5.1.2

The completed installation of windows, doors, and skylights shall control the following:

(@) moisture flow (liquid and vapour);

(b) condensation;

(c) insect entry;

(d) thermal transmission;

(e) air flow;

(f) rain penetration; and

(g) movement due to wind pressure differentials.

5.3 Continuity with the wall

Continuity shall be maintained between elements in the window, door, or skylight and the wall to provide

resistance to rain penetration, air leakage, heat transfer, and vapour diffusion.
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Flashings

4.6.1

Flexible and rigid flashing materials shall be waterproof and securely attached to minimize any weather
damage to buildings prior to the application of the exterior wall cladding. The flashing shall be integrated
into the weather barrier of the building in accordance with the applicable building code. Acceptable
flashing materials include reinforced bitumen type flashing and rigid metal flashings composed of
factory-finished aluminum, copper, galvanized metal, or other nonferrous metal.

If the flashing is ferrous it must be galvanized
(i.e. not just painted)
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Flashing

10.2.5.2
Head flashing shall

(a)
(b)
(©)
(d)
(e)
(f)

be a continuous piece long enough to cover the entire window or door head, except as provided in

Clause 10.2.5.5 ;

slope a minimum 6% (5.4°) to the exterior to limit the running of water along the flashing and

entering the wall at upper corners of windows;

extend upward behind the wall sheathing membrane, or insulating sheathing installed instead of the

sheathing membrane, at least 50 mm (2 in);

extend not less than 19 mm (3/4 in) beyond the face of the window or door frame below and have a

drip edge to prevent the backflow or runoff of water onto the window or door below;

extend horizontally past the trim at the top corner of the window or door to span the width of the

joint between the window or door and the cladding; and

terminate at each end with an end dam

(i) with a height not less than 25 mm (1 in) or 1/10 the value of the 1 in 10 driving rain wind
pressure in Pa; and

(i) at the height defined in Item (f)(i), extending to the face of the adjacent cladding.
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10.2.4.1

Exterior sills and sill flashings for windows and doors shall

(a) consist of a continuous piece, except as provided in Clause 10.2.5.3;

(b) slope a minimum 6% (5.4°) to the exterior;

(c) extend notless than 6 mm (1/4 in) beyond the cladding below and have a drip edge with a 45° angle
from the vertical plane of the wall to prevent the backflow of runoff water onto the wall cladding
below; and

(d) prevent water from entering the walls at the lower corners of windows and doors.

Notes:

(1) Upstands (or end dams) that are an extension of the flashing material or are formed separately and sealed to the
flashing may be used to prevent water from entering the walls at the ends of the sill. The minimum return or height of
the upstands should be 50 mm (2 in).

(2) Installation of sub-sill flashing is described in Clause 10.3.
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Performance Rating for NAFS

1. Statistical Data
2. Height Above Grade

Required 3 things .
3. Terrain
Table A.1 (Continued)
Column A X Column H\ Column C Column D
Driving rain| | Hourly wind} Snow load, kPa, 1/50 January
wind pressu pressure design temp.
(DRWP), Pa, X (HWP), kl'a/ Ground Associated (IDT), °C,
Location 50 snow load, §; rain load, 5, 2.5%
Split Lake 160 0.49 2.5 0.2 =38
Steinbach 220 0.40 2.0 0.2 =33
Swan River 160 0.38 2.0 0.2 =36
The Pas 200 0.44 2.1 0.2 =36
Thompson 120 0.4%9 2.4 0.2 -4
Virden 220 0.46 2.0 0.2 =33
Winnipeg 220 0.45 1.9 0.2 =33
(1)
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Table 1
Specified DRWP (p,) for{ open terrain
(See Clauses 4.2.1 and A.4.2.1 anM

P 'a
1/10 DRWD, Pa

Height, m 40 60 &0 100 120 140 160 180 200 220 240 260 280 300 350 400 450 500 550 600 650

10 43 73 98 122 146 171 195 220 244 268 293 317 342 366 427 488 549 610 671 732 793
15 318 344 370 397 463 529 595 662 728 794 BaD
20 56 g4 112 140 168 196 224 252 280 308 336 364 392 420 490 561 631 701 | 841 211
25 59 g8 117 147 176 205 234 264 293 322 352 381 410 440 513 586 659 733 806 BF9 952
30 a6l 91 122 132 182 213 243 274 304 334 3J65 395 426 456 532 608 684 Fel 836 912 988

Table 2

(See Clauses 4.2.1 and A.4.2.1 3

e Pa
1/10 DEWP Pa
Height, m 40 &0 80 100 120 140 160 180 200 ZZIU 240 260 280 300 350 400 450 500 550 600 650

10 34 51 68 85 102 205 222 239 256 299 342 384 427 470 512 355
15 55 7 1 219 237 256 274 320 365 411 457 502 548 594
20 40 a0 g0 100 119 139 1539 179 199 219 239 259 279 299 348 398 448 498 547 597 647
25 43 64 85 106 128 149 170 192 213 234 255 277 298 319 373 426 479 532 585 639 692
30 45 &7 90 112 135 157 180 202 225 247 270 292 315 337 393 450 506 562 618 675 731
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Table 3
Specified wind load (p) for windows, doors, and positive loads on unit skylights —{ Open terrain

{See Clauses 4.2.2 and A.4.2.2 and Figure A.1.)

p: kPa

1/50 Hourly wind pressure, kPPa
Height, m 020 025 030 035 040 045 050 055 060 065 070 075 080 085 090 095 100 105 1.10 115 1.20 125
10 0.56 070 0.84 098 1)3 1.27 1.41 155 169 1.83 197 211 225 239 253 267 281 295 309 323 338 3.52
15 Beid—Ode—0-02 109 [ 1.22 J1.37 153 168 183 198 214 229 244 259 275 290 305 320 336 351 366 3.81
20 0.65 081 097 113 1.29 145 162 178 194 210 226 242 258 275 291 307 323 339 355 372 388 404
25 0.68 084 1.01 118 135 152 169 186 203 220 236 253 270 287 304 321 338 355 372 388 405 422
30 0.70 088 1.05 123 140 158 175 193 210 228 245 263 280 298 315 333 350 368 385 4.03 420 438

Table 4 -
Specified wind load (p) for windows, doors, and positive loads on unit skylights —( Rough terrain
{See Clauses 4.2.2 and A.4.2.2 and Figure A.1.)

P kPa

1/50 Hourly wind pressure, kl'a
Height, m 020 025 030 035 040 045 050 055 060 065 070 075 080 085 090 095 1.00 1.05 110 115 1.20 1.25
10 039 049 059 069 0J9 089 098 108 1.18 128 1.38 148 1.58 1.67 1.77 1.87 197 207 217 226 236 246
15 - - - : @0_95 1.05 116 1.26 137 147 158 168 1.79 189 200 211 221 232 242 253 263
20 D46 057 0.69 080 092 103 115 1.26 1.38 149 161 1.72 184 195 207 218 229 241 252 264 275 287
25 049 061 0.74 086 098 110 1.23 135 147 1.59 172 184 196 209 221 233 245 258 270 282 294 307
30 0.52 065 0.78 091 1.04 117 130 143 155 1.68 1.81 194 207 220 233 246 259 272 285 298 311 324

T
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With A440.4 the are also three
things to take into account

1. Moisture Index (Ml)
2. Terrain
3. Overhang Ratio
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The result will be an

Exposure Rating

The nomograph shown in Figure A.1 establishes a relationship between the most significant
micro-exposure conditions (moisture index, overhang ratio, and terrain) to arrive at an exposure rating,
which is a relative scale for how often an area will be wetted and how quickly it can dry. As an example,
the dotted red line indicates the assessment of exposure conditions for a wall on a one-storey house with
200 mm roof overhangs in a flat, well-protected location. If this building were located in Vancouver
(MI =1), it would result in a moderate-exposure rating while the same building in Calgary (Ml < 0.85)
would have a low-exposure rating.
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Terrain

* Exposed to large bodies of waber

= Located on a hill of escarpiment

= Surrounded by large open space

+ High-rise or prominent to surrounding
buildirgs or landscape

- = Rural
= [Few large trees
= [Few small to sirnilar hesght bulldings

I = Suburbamn

« hany similar hehght basldings
= Sheltered by mature trees

= Centre of towns

Owverhang ratio = —Wallheight
‘Where: Horlzontal distance between the outer surface of the cladding or
weindaw or door and the outer surface of the overhaing

OVER
Height of the overhang above the sill of the window or door

Yy L - Built-up urban areas w a c
e + Surrounded by many tall buildings $ & @
E %é » Centre of large cithes 'a -
: V VA
- T
Owerhang width E E E
vV
g

Maoisture index (MI): See Table A1,
Exposure rating

B ioh exposure

[] Moderate exposure

. Low expasurne
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A.2.3.3

Once the exposure is known and the water management strategy has been selected, it is possible to
develop appropriate window installation details. The exposure of the wall should be used to determine the
water management strategy for window installation as follows:
' (a) High exposure — Rainscreen installation is recommended. |
(b) Moderate exposure — Rainscreen is recommended; concealed barrier is acceptable.
(c) Low or no exposure — Rainscreen, concealed barrier, and face-sealed are acceptable.
The installation water management strategy should not be compromised to match the water
penetration strategy for the wall.
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Table A.1

Moisture index*

Manitoba
Beausejour 0.61 Sandilands ~ 0.58
Boissevain 0.54 Selkirk 0.61
Brandon 0.56 Split Lake 0.66
Churchill 0.82 Steinbach 0.58
Drauphin 0.56 Swan River  0.58
Flin Flon 0.59 The Pas 0.59
Girmh 0.65 Thompson 0.64
Island Lake 0.67 Virden 0.53%
Lac du Bonnet 0.65 Winnipeg 0.58
Lynn Lake 0.62
hMMorden 0.55
Meepawa 0.58
Pirne Falls 0.66
Portage la Prairie  0.51

- Rivers 0.56
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Hip Roof

] — T

Door overhang ratio Window overhang ratio
33 =1 32 =.15

M
J

Excellence is not a skill, but an attitude 85



Overhang

0.2 —

0.3 —

0.4 —

Exposure rating

1

0.5 -

I
g
=

Terrain

- Exposed
» Exposed to large bodies of water
* Located on a hill or escarpment
+ Surrounded by large open space

* High-rise or prominent to surrounding
buildings or landscape

= Rural

* Few large trees
= Few small to similar height buildings

- Suburban
= Many similar height buildings
= Sheltered by mature trees
= Centre of towns

= Built-up urban areas
* Surrounded by many tall buildings
« Centre of large cities
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No Overhang

1m Overhang—___|
2m from soffit %4

to window sill

Overhang

u_

0.1 —

0.2 —

0.3 —

0.5 -

Exposure rating

Mil<D.B

Terrain

— = Exposed

» Exposed to large bodies of water
* Located on a hill or escarpment
+ Surrounded by large open space

* High-rise or prominent to surrounding
buildings or landscape

— = Rural

* Few large trees
= Few small to similar height buildings

— = Suburban

= Many similar height buildings
= Sheltered by mature trees

* Centre of towns

~ = Built-up urban areas

* Surrounded by many tall buildings
« Centre of large cities
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Overhang

Exposure rating

Terrain

- Exposed

No Overhan
gﬂ>—

0.1 —
0.2 —
0.3 —

0.4 —
1m Overhang
2m from soﬁi”}E

» Exposed to large bodies of water
* Located on a hill or escarpment
+ Surrounded by large open space

* High-rise or prominent to surrounding
buildings or landscape

— = Rural

* Few large trees
= Few small to similar height buildings

— = Suburban

= Many similar height buildings
= Sheltered by mature trees

= Centre of towns

to window sill

Mil<D.B

— = Built-up urban areas
* Surrounded by many tall buildings
« Centre of large cities
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Building Envelope Moisture
Control Strategies

A.2.3.2

The three moisture control strategies are defined as follows:

(a) Face-sealed — A system where the water-shedding surface is coincident with the water-resistive
barrier and air barrier on the exterior surface. In face-sealed systems there is no ability for water to
drain behind the cladding, and therefore the exterior cladding layer must resist 100% of the exterior

wetting. Face-sealed EIFS and stucco with a waterproof coating are examples of walls that use this
moisture control strategy.

‘‘must resist 100% of the exterior wetting”
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Building Envelope Moisture
Control Strategies

(b) Concealed barrier — Similar to the rainscreen approach, the water-shedding surface is at a different
location than the water-resistive barrier. However, a more significant amount of water contacts and
remains in contact with the water-resistive barrier because of discontinuities in the water-shedding
surface, air barrier, the lack of a clear air space or drainage plane between the water-shedding surface
and the water-resistive barrier, poor pressure equalization characteristics, or a combination of these
variables. The risk of water penetration for a concealed barrier system usually falls somewhere
between a face-sealed and a rainscreen system. The effective performance of a concealed barrier
system is therefore dependent on the management of the variables described above (continuity of
water-shedding surface, location and continuity of air barrier, and drainage capability between the
water-shedding surface and the water-resistive barrier). Conventional stucco and some drained EIFS
systems are examples of concealed barrier wall systems.
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Building Envelope Moisture
Control Strategies

(c) Rainscreen — An assembly where the water-shedding surface is not coincident with the water-
resistive barrier and air barrier. The water-resistive barrier is located to the interior of the water-
shedding surface, and there is a continuous vented air space between the water-shedding surface and
the water-resistive barrier that creates a capillary break. The flow of exterior moisture (rain) through
the water-shedding surface is effectively minimized, and the vented airspace facilitates drainage of
the minimal water that may get past the water-shedding surface. Brick masonry veneer walls are an
example of a conventional rainscreen wall assembly. A variant of the conventional rainscreen
assembly is the exterior insulated rainscreen assembly. In this system the building insulation is placed
on the exterior of the water-resistive barrier, which allows a fully waterproof air and vapour barrier to
be used. This type of system is often used in high-exposure locations such as direct water or
oceanfront, where increased humidity control or air tightness is required, and on mid- to high-rise
buildings.
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Window Installation Water
Management Strategies

A.2.3.3

Once the exposure is known and the water management strategy has been selected, it is possible to

develop appropriate window installation details. The exposure of the wall should be used to determine the
water management strateqy for window installation as follows:

(a) High exposure — Rainscreen installation is recommended.
(b) Moderate exposure — Rainscreen is recommended; concealed barrier is acceptable.
(c) Low or no exposure — Rainscreen, concealed barrier, and face-sealed are acceptable.

The installation water management strategy should not be compromised to match the water
penetration strategy for the wall.
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(b) Install window and

complete water-

(a) Prepare window resistive barrier

opening

(b) Install window and

(a) Prepare window complete water-
opening resistive barrier

|

G T
HEERENE s

(<) Install cladding and
exterior sealant to
complete water-
shedding surface

(<) Install cladding and
exterior sealant to
complete water-
shedding surface

== Vapour barrier
== Air barrier
=— — Water-resistive barrier

® O M

—=— Wiater-shedding barrier

(f) Check continuity
of critical barriers

=== Vapour barrier
====Air barrier

== Water-resistive barrier
== \Water-shedding barrier

O 0O —0 ® W

(f) Check continuity
of critical barriers
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A couple of notes on this low exposure face
sealed method:

The sill 1s flat

There is no
head flashing

(<) Install cladding and
exterior sealant to

(a) Prepare window

openin complete water-
pEnng shedding surface
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A couple of notes on this low exposure face
sealed method:

V’A -

Stucco has a U-channel
termination with backer
-rod & sealant 4 sides

YL
'I The water shedding
and resistive

| barriers are

~ identical

=== Vapour barrier

=== Air barrier

=== Vapour barrier

== Air barrier

— — \Water-resistive barrier
— — Water-shedding barrier

= \Nater-resistive barrier
== Water-shedding barrier
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Slopped sub-sill

Peel & stick over

wall wrap

M
J

shaped
stretched
corner

(a) Install sub-sill flashing

(b) Prepare window opening

Excellence is not a skill, but an attitude 96



\< -

Strip|of wall
wrap-in RO sides
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(a) Prepare window opening

(<) Install window
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Wall wrap over /
<

~ nail flange —

sill nail
flange

(<) Install water-
(d) Install sheathing paper resistive barrier
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(d) Install flashing
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A couple of notes on the moderate exposure method:

S===A

VN

== Vapour barrier

=== Air barrier

—— Water-resistive barrier
== \Water-shedding barrier

(g) Check continuity
of critical barriers

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:
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== Vapour barrier
=== Air barrier

= = \Nater-resistive barrier
== Water-shedding barrier

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 —
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High Exposure

Similar to
Medium Exposure
except with peel
& stick

Note upistand
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High Exposure Peel & stick over

nail flange and

Window embedded into flashing

sealant bead
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High Exposure sill, rain screen or brick

- Window _—"'-’f;“ B

- Sill flashin Il
9 il t

j i

I - :
_— ‘u’?puurlbarrier 19mm
= = Air barrier (3/4”) out

— — Water-resistive barrier
— — Water-shedding barrier
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In Review

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
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