Straube

Building Science 2008

Joseph Lstiburek — Rain Control 1

Building Science

Rain Control

Rain Control

Rain Control Layer
Air Control Layer
Vapor Control Layer
Thermal Control Layer

Building Science
Joseph Lstiburek — Rain Control 2

Rain

» Rain is the largest source of moisture
* We need better control for better insulation
and airtightness
* Rain penetration control
— Site and massing
— Surface features
— Enclosure wall strategy
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Rain Control

Controlling Rain Penetration Deflection \\)
_ Overhang X 'Z
» Deflection H
— reduce water on building e Surface & site \ ;J,J _|
— redirect water away features are also \rips\at Opening T
— slope surfaces, use flashing important \\\ Heads & Sills
- Drainage / Exclusion / Storage L A
— enclosure design NN N
— provide drainage, or storage or barrier
. \ Nyt |
* Drying Splash Height 4 Y
— allow any remaining water to dry :

Building Science

— Rain Control 7
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Rain Control

Don’t concentrate
water!

Wall Systent
)
Cate O r i Zati O n Joi‘nts Eleménts
\ ] .
g ‘/ Mass/Storage/Reservoir Walls
[ |
. Imperfect Barrier Perfect Barrier
» Elements and joints can ‘
be different ) N
Mass or Drained? or Perfect Barrier
Storage Types Screened Types Types
|
) J
Less mass More mass '
and lower and more ‘ ‘
permeabilty  permeabilty : A
Ca\‘/ily3 No C‘avily Fa‘ce Conched
Sealed Barrier
f f k
Ventilated*  Vented® Unvented
Pressure moderated ®
\
Ventilated and pressure moderated SRS
—
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Building Science

Rain Control 13

Building Science

Rain Control 15

Rain Control

Building Science 2008
Joseph Lstiburek — Rain Control 14

Wall Systent
\

l§ : 1
Categorization s
L y )
[ |
. Imperfect Barrier Perfect Barrier
» Elements and joints can ‘
be different ) N
Mass or Drained? or Perfect Barrier
Storage Types Screened Types Types
|
) J
Less mass More mass
and lower and more ‘ ‘
permeabilty  permeabilty - A
| |
Ca\‘/ily3 No C‘avily Face Concealed
Sealed Barrier
f f k
Ventilated*  Vented® Unvented

Pressure moderated®

Ventilated and pressure moderated
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Straube

Claddings that leak

* Brick

» Stucco

Wood, vinyl, fiber cement
Adhered veneer

EIFS

Metal panels, metal roofs
Shakes, shingles

Building Science

Rain Control 17

Building Science 2008

Joseph Lstiburek — Rain Control 19

Rain Control

Building Science 2008

ain Control 18

Building Science 2008

in Control 20
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Rain Control

Drainage N Z‘ Requirements Drained Walls
oof slope
to drains )(—/
+ Must have continuous drainage [‘ U Drainage plane
. pD'f;iage lane must be: Head flashing &2 * Water repellent, continuous
1. Water tolerant . Drainage gap
2. Capillary inactive (water .
sill flashi —1/16" is enough!
repellent / Sub-sill flashing “’E‘/— Drainage space . g
small gap roqied o danege * Flashing
° plane .
« Assmallas 1 mm Sloped Grade — — Waterproof to direct water outward
« Flashing is very important 6%) ﬁsg
+  Weep holes e S— ¢ Weep holes
— Above grade
Terms: sheathing membrane, building paper, housewrap, g
Stupid terms: weather resistant barrier (WRB) |__—,
Building Science A
Drainage Plane
Lapped Housewrap, paper

Building Science e Conel 2 Building Science . i
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Drained Walls

Building Science

Rain Control 25

Liquid applied = continuous

Building Science

Straube

Rain Control

Laps are the most reliable

26

Drained gap behind brick

Laps are the most reliable

Building Science
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Rain Control

Building Science 2008

Building Science 2008

Joseph Lstiburek — Rain Control 29

Joseph Lstiburek — Rain Control 30

Beware: These
are vapor
barriers!!!

Building Science 2008

Joseph Lstiburek — Rain Control 32
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Rain Control

Ventilation helps drying. Not always needed.

Building Science

Drainage Gaps
» 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"

34

Straube
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Rain Control

Weep holes

40
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Rain Control

Stucco sticks to paper/
housewraps

* leaks

41

» Water drained astonishingly well between
sheets of building paper

43

* Vinyl drains well
with no strapping

44
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Straube

Drained gap
behind wood

Building Science 2008

Joseph Lstiburek — Rain Control 47

Rain Control

46

Water can build up here --
we need a waterproof
barrier

Note standing water

J. Straube 2002 @
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Straube

Continuity at Corners

J. Straube 2002

49

Building Science 2008

Joseph Lstiburek — Rain Control 51

Rain Control

Base Flashing

Building Science 2008

Joseph Lstiburek — Rain Control 52
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Building Science 2008

Joseph Lstiburek — Rain Control 53

Rain Control

New materials

Building Science

Rain Control 54

Building Science 2008

Rain Control 56
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Building Science 2008

Rain Control 57

Building Science 2008

Joseph Lstiburek — Rain Control 59

Straube
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Rain Control

Substrate
Stoadhesive
Stoinsulation
Stobase coat

Stofi nish
Sto Gold Coat

Sto Gold Fill with
Detail Mesh

Starter track with wq
installed over ste
1 ashing Stwkold
Fill (seftodetail
10.62a

Maintain Z0gmmn
clearance betweer}
fi_nished roof and
starter track

Roofi ng materials

Diverter fl_ashingté|
detail.62b

1/218mpjoint for
sealant with backs
rod

Edge fl ashing

Gutter termination 1

Jmway from
fi nishBds

Notes:

1] Coordin:
Gold Gu:
BFSwit
in:
Typicall
divert

Guard s

step and diverter
fl ashings.

3]Install the starter tr§
2" §0m)mbove the
i nished roof and

ps fi ni
against

1 ashing so water
draining down the s|
track will not fl ow

into the

4]InstaBto Goldill™
over the upper edge
the starter track an
coat witto Gold

Coat™.

™ to Gold Coat and to Gold Fi

Fegistered &

dt ashil
installed as part of
roof assembly.

2] Refer titodetail 0.6
for integration of G

ate installatf
jard system
the roof
ion.

y, the step of

ystem with

the diverter

wall.

E.g.

StoCorp
Diverter
Flashing

Fademarks of $to Cof
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Building Science

Rain Control 61

Building Science 2008

Joseph Lstiburek — Rain Control 63

Rain Control

J. Straube 2002

Saddle flashing

Building Science 2008

Joseph Lstiburek — Rain Control 64
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Straube

J. Straube 2002

Exterior sealant is temporary,
aesthetic, water shedding layer

Rain Control

Building Science University of Rain
Waterloo

Leaky windows

» Moisture sensitive substrates are a problem
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Straube

Building Science.com

Building Science

Rain Control 71

Rain Control

Building Science.com

Building Science

Rain Control 72

Charleston Building Enclosure Council 20101022

18 of 24



J. Straube 2002

Rain Control

Straube

75

Door Sills
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76

Door sill

BASE >COUR.5E= 1932 s
AT DOOR- STLL. ROOF DOOR. SADDLE

COURSES - SILLS and AT G
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Building Science 2008

Joseph Lstiburek — Rain Control 77

Building Science 2008

Joseph Lstiburek — Rain Control 79

Rain Control

Building Science 2008

Joseph Lstiburek — Rain Control 78

Building Science

Rain Control 80

Charleston Building Enclosure Council 20101022

20 of 24



Rain Control

Old EIFS

Building Science Building Science
Rain Control 81 Rain Control 82

Substrate + moisture = problem

» Moisture sensitive substrates are a problem

EIFS & Rain Control:
Recent lessons on how to fail
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Building Science 2008

Joseph Lstiburek — Rain Control 85

Building Science

Rain Control 87

Rain Control

EIFS

J. Straube 2002

Building Science 2008

Joseph Lstiburek — Rain Control 88
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Building Science 2008

Joseph Lstiburek — Rain Control 89

Building Science 2008

Joseph Lstiburek — Rain Control 91

Rain Control

Building Science

Building Science 2008

Joseph Lstiburek — Rain Control 92
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Rain Control

Building Science 2008 Building Science
Joseph Lstiburek — Rain Control 93

Rain Control 94

Conclusions

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

Building Science
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