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Building Science Cladding

Control layers M | »

Rain Control

v

Structure

Building Science
~ Rain Control 2

Rain

Rain Control Layer * Rain is the largest source of moisture

Air Control Layer * We need better control for better insulation
Vapor Control Layer and airtightness
Thermal Control Layer * Rain penetration control

— Site and massing
— Surface features
— Enclosure wall strategy

Building Science
~ Rain Control 3
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Controlling Rain Penetration

« Deflection
= reduce water on building
— redirect water away
= slope surfaces, use flashing
= Drainage / Exclusion / Storage

- enclosure design
- provide drainage, or storage or barrier

* Drying

— allow any remaining water to dry

Deflection

» Surface & site J _Ll

features are also
important

Rain Deposition and Wind Flow Patterns

“
77
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Overhangs

100
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Percent 0

of all 70

walls 60
which

have 50

problems 40
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0

0 0-12" 12" -24" over 24"
Width of overhang above wall (mm)
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openings

eyebrow
redirects surface

— / water away from

window

jam extension
= ensures water
drips off face

+*Old Building in Toronto - multi-
story, old windows

*Control Rain on the Surface
*Multiple shedding, drips, etc

* Reduced rain load on joints and

min. 1:1 slope
5 drip groove or
\ drip edge
I™ flashing

Section A-A

© buildingscience.com
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Surface

Shedding

Drain away from

buikding "

‘/

Surfoe water (ran, snowmeR),
and goundwaner dranage
Yrwards buiking

<

Swale to intercept
and dr

www.BuildingScience.com

Categorization

* Elements and joints can

be different

Storage Types

Less mass More mass
and lower and more
permeability permeability
( \
Cavity® No Cavi Face Concealed|
v ty Sealed Barrier
|
Ventilated*  Vented® Unvented

Wall System

—
Joints Elements
| G

O
Imperfect Barrier Perfect Barrier

\ ) N
Mass or Drained? or Perfect Barrier

Screened Types Types

1 0

Pressure moderated®

Ventilated and pressure moderated

© buildingscience.com
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7

Claddings that leak

* Brick

+ Stucco

» Wood, vinyl, fiber cement
Adhered veneer

EIFS

Metal panels, metal roofs
Shakes, shingles

Building Science Rain Control 25 Building Science

Rain Control 26

Requirements for a Drained Enclosure

Dralnage Roof sloped )(_/ i o H
to drains % .
* Must have continuous drainage ‘M; 1. "Rainscreen" cladding — el |
Head flashing

plane k ~
« Drainage plane must be:
1. Water tolerant
2. Capillary inactive (water
repellent / Sub-sill flashing
non-wicking)

2. Drainage space

|~ Drainage space 3. Drainage Plane

o
Structure / Backup wall

min

over drainage
* Small gap required plane
+ Assmall as 1 mm Sloped Grade — 4. Flashing —_ ;
*  Flashing is very important (5%) 200

5. Drain Opening

*  Weep holes
P ("Weep")

Terms: sheathing membrane, building paper, housewrap,
Stupid terms: weather resistant barrier (WRB)

Straube © buildingscience.com 7 of 29
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Drainage Plane

Building Science

Lapped Housewrap, paper

~Rain Control 29

Building Science

Rain Control 30

Drained Walls

l

Lap Siding

N\

Panel Cladding Masonry Veneer
Systems

Building Science

Rain Control 31
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Laps are the most reliable

Building Science

Rain Control 35

© buildingscience.com

Laps are the most reliable

Avoiding Fishmouths
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Rain Control 37

Building Science

Rain Control 38

Building Science

~Rain Control 39

Building Science 2008

Joseph Lstiburek — Rain Control 40
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Beware: These
are vapor
barriers!!!
Drained gap
Drainage Gaps behind brick

» Gap avoids hydrostatic pressure
— drains away water
— Requires only small gap, e.g. 1/16”

* Reduces time of wetness on housewrap
sheathing membrane

* May allow ventilation drying if >1/8”-1/2”

Building Science

Straube © buildingscience.com 11 of 29
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JJAC Test house 2001

Stucco sticks to paper/
housewraps
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ek, ' il
Water drained astonishingly well between :
sheets of building paper ﬁ“-?

Requirements for a Ventilated Enclosure

f

A §
Ventilation space o
S
o =2
A o
Vent Openings %
. . > £
« Vinyl drains well = 2
with no strapping
o www.BuildingScience.com
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How much Ventilation do you
need

* Are you drying the cladding back?
* Are you drying the wall sheathing?
* Are you controlling inward vapor drives?

« Are materials adjoining the ventilation cavity
moisture sensitive?

Ventilation helps drying. Not always needed.

Alr OUtlel —fm— 5
Brick venser ZZ
477
Ventilation space %]
Bullding pager (corcesled g = E
barder) -
Exterior %

Enginesred wood
sheathing (05B)

Airinlet

Timber frame

Cavity insulation

Interior gypsum: lining

Interior

~Rain Control 54

Straube

- ! Drained gap
{ behind wood

© buildingscience.com
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New
materials

Rain Control 58

* Huber ZIP

Straube © buildingscience.com 15 of 29
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Details required at

1. Changes in plane

2. Changes in material

3. Changes in system / trade

Thus penetration, windows,
rails, signs etc.

1

Flashing
with drip
edge =2

AN I N

ol :
Upturned leg 2 s b
Base slgped
to exterior Rainwater can flow down Flashings direct gravity
Drip edge surfaces and enter through flow rainwater back toward

openings and cavities the exterior

64

Building Science 2008

Joseph Lstiburek — Rain Control 63
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Water can build up here --
we need a waterproof
barrier

Note standing water

Building Science

Rain Control 65 |

REGLET / STRAP TO
MECHANICALLY FASTEN
FLASHING TO THE COLUMN

Continuity at Corners

DETAIL 10

Straube © buildingscience.com 17 of 29
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Rain Control 69

_— Exterior insulation

> Drainage plane membrane
laps over metal flashing
Step flashing
("baby tins")

“Kick-out"
flashing

Water —»
tight seal

Kickout Flashing
Construction

www.BuildingScience.com

Water control layer
(drainage plane)

Step flashing
Sheathing

Drainage plane/roof

underayment
Self-adhered membrane -~ Shingles
Kick-out diverter
flashing

Starter sirip
Gutter

Roof deck
Wator control layer
(drainage plane)

Drip edge

Fascia board

www.BuildingScience.com
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Saddle flashing

Building Science 2008

Joseph Lstiburek — Rain Control 75

Building Science 2008

Joseph Lstiburek — Rain Control 76
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Lap drainage plane-
over flashing

Motal flashing ——_

—— Drainage
(housewrap:
building paper)

Sheathing

Fully-adhered mombrane

__——Drainage piane

(housewrap;
building paper)

—— Drainage plane
~— Flashing

Fully-adhered membrana
waterproofing

Drainage plane

Rain Control 78

Building Science University of
Rain Control 79 Waterloo

Straube

Rain

© buildingscience.com
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Exterior sealant is temporary,
aesthetic, water shedding layer

Self-adhered
flashing

Formable
flashing

Manufactured

flashing

Building Science.com

83

Straube

April 19, 2012

Leaky windows

* Moisture sensitive substrates are a problem

» Cut & proce of sheet

material 1o the

* Lightly crease
folding Ines 12" In
feam the two shert
sidis and cow kog e
sde -

* Meiure th

length shown Langh o# rough cperng ul g

* For step-down
landiegy, fold tw

Tasem
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Airseal: sealant
on backer rod

Metal angle

Subsill flashing backdam & anchor

w/ end dams

Drainage gaps Rough Opening

beneath flange

<>

Finish

Drainage Gap

Building Science 2008

Joseph Lstiburek — Rain Control 85

PARR

LUMBER

438

Hivd |

Rain Control 87
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Pressure
moderated
chamber

Adhesive -backed
sill flashing

Housewrap

Sheathing

Interior air seal

Beveled wood

siding

Building Science

Rain Control 86
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3/8" h Backdam

Straube

Building Science

Building Science

Joseph Lstiburek — Rain Control 92
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over Floshing

WOOD FRAME

Lap building paper.

L Linte! covarad |/
“wirh azehot pant |
7o ve €qo~ ¥

per Eatanl — /N

B

BRICK OR
STONE LINTEL

oo

2003 canoer o

Lra¥s worer bov

- o Setweern
Irovie -

Stencer v
Brick Sitf—"

DORMER.
WIND(‘)W SILLS
g e

BPRICK VENEER u

Aluminum angle
backstop

" All fasteners through
self-sealing membrane

Washers or similar used
as spacers (min 1/8")

Best Practice Patio Door Threshold

Door sill

Peel and stick sub-
sill flashing

Metal or plastic exposed rigid
flashing over sheathing
membrane

Small step up

Staggered bolt pattern per
structural requirements.

95

AT DOOR- SILL. ROOF DOOR. SADDLE

COURSES - SILLS and AT G

Straube

April 19, 2012

Door Sills

" Exterior door

Optional liquid
applied flashing

Intecior air seal
Seat” in concrete slab acting as a sub-

sill flashing for exterior doors and sliding
door

Bead of sealant

n Control 96
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Surface features such as Overhangs, Drips, etc are important for mass

Building Science
Rain Control 98

Building Science 2008

Joseph Lstiburek — Rain Control 97

Storage/Mass Walls

e e
S G

Rubble Solid Masonry

/ /]
Composite/
Layered

A e

Straube

Building Science

Rain Control 99
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Stucco rendering

Vertical wood furring

April 19, 2012

Magony withs % - Plaster and lath
72
4
Exterior g Interior
72
2
B
Building Science o oot 101
Categorization
Enclosure System l
* Elements and joints can Joints

be different

Imperfect Barrier

Perfect Barrie l

Mass or Drained or Perfect Barrier X
Storage Types Screened Types Types

) )

| |

Structural Glazing

Less mass More mass
and lower and more
permeabilty permeability

Perfect Barrier / Face Sealed

l

:
:

Steel-Clad
Foam Panels

Face-Sealed
EIFS

Vented Ventilated Pressure Face Concealed |
Moderated  Sealed Barrier

www.BuildingScience.com
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Old EIFS Substrate + moisture = problem

Timber frame
Folymer-based (FB) JE . * Moisture sensitive substrates are a problem
lamina ~ ) Cavity insulation
Expanded polystyrene =2
| = Interior gypsum linit
o »
Exterior = Interior

Exterior gypsum sheathing 3
or engineered wood sheathing N
(0sB) .
Closure strip 2 o

S

~ Rain Control 105

EIFS & Rain Control:
Recent lessons on how to fail

b
Kitchener, ON I GrandRapids, MI

Iu’r
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Timber frame or
steel frame
Polymer-based (PB)
lamina

Perfect EIFS / Stucco wall

Expanded polystyrene Cavity insulation

Drainage mat

Building paper (concealed Interlor gypeun lining

barrier)
Stucco ﬂ
Exterior Interior 3
Insulation ————»
Exterior gypsum 9heathing{
?5 g;@)mecred wood sheathing Drainage Gap L
Flashing Drainage P'ane
Structure

Building Science Building Science

— Rain Control 112
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Rain Control 114.

Conclusions

» Drainage is the key, cladding leaks
All penetrations need to be drained!
Beware flashing, it needs to waterproof
Understand older systems are different

Details required at

1. Changes in plane

2. Changes in material

3. Changes in system / trade

Thus penetration, windows,
rails, signs etc.

Building Science

115
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