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– Rain Control 2 

Building Science 
 

 
 – Rain Control 3 

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

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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Max Driving Rain vs City 
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Other Statistics: Hours of Rainfall 
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Average pressure during rain 
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Overhangs 

www.BuildingScience.com 14 

15 

Durable Wooden Buildings 

Lake 
Baika
l 

Forbidden 
City 

Southern 
Germany 

New 
Zealand 

16 
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Don’t concentrate 
water! 

J. Straube 2002 18 

• Old Building in Toronto - multi-
story, old windows  

• Control Rain on the Surface 

• Multiple shedding, drips, etc 

•  Reduced rain load on joints and 
openings 

John Straube 
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John Straube 

Surface Shedding 

www.BuildingScience.com 

Wall System1

Joints Elements

Perfect BarrierImperfect Barrier

Perfect Barrier
Types

Drained2 or
Screened Types

Mass or
Storage Types

Cavity3 No Cavity

Vented5 Unvented

Pressure moderated6

Ventilated4

Ventilated and pressure moderated

More mass
and more

permeability

Less mass
and lower

permeability

Face
Sealed

Concealed
Barrier

Categorization 

•  Elements and joints can 
be different 

Building Science 2008 
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Building Science 
 

 Rain Control 25 

Claddings that leak 

•  Brick 
•  Stucco 
•  Wood, vinyl, fiber cement 
•  Adhered veneer 
•  EIFS 
•  Metal panels, metal roofs 
•  Shakes, shingles 

Building Science 
 

 
 Rain Control 26 

200
min

Sloped Grade
(5%)

Drainage space
over drainage
plane

Sub-sill flashing

Head flashing

Roof sloped
to drains

Drainage 

•  Must have continuous drainage 
plane 

•  Drainage plane must be: 
1.  Water tolerant 
2.  Capillary inactive (water 

repellent / 
 non-wicking) 

•  Small gap required 
•  As small as 1 mm 

•  Flashing is very important 
•  Weep holes 

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

Requirements for a Drained Enclosure 
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Building Science 
 

 
– Rain Control 29 

Drainage Plane 
Lapped Housewrap, paper 

Building Science 
 

 
 Rain Control 30 

Drained Walls 

Building Science 
 

 
 Rain Control 31 

Building Science 
 

 
 Rain Control 32 
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33 

Laps are the most reliable 

Building Science 
 

 
 Rain Control 34 

Laps are the most reliable 

Building Science 
 

 
 Rain Control 35 

Avoiding Fishmouths 

Building Science 
 

 
 Rain Control 36 

Laps are the most reliable 
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Building Science 
 

 
 Rain Control 37 

Building Science 
 

 
Rain Control 38 

Liquid applied = continuous 

Building Science 
 

 
 – Rain Control 39 

Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 40 
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Beware: These 
are vapor 
barriers!!! 

Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 42 

43 

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” 

Drained gap  
behind brick 

Building Science 
 

 
Rain Control 44 

MJM Energy Building Science Healthy, Durable, Low Energy Buildings: Rain Control April 19, 2012

Straube © buildingscience.com 11 of 29



www.BuildingScience.com www.BuildingScience.com 

47 

JJAC Test house 2001 

48 

Stucco sticks to paper/
housewraps 
•  leaks 
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49 Water drained astonishingly well between 
sheets of building paper 

50 

51 

•  Vinyl drains well 
with no strapping 

www.BuildingScience.com 

Requirements for a Ventilated Enclosure 
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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? 

Building Science 
 

 
 – Rain Control 54 

Ventilation helps drying. Not always needed. 

Building Science 
 

 
 Rain Control 55 

Drained gap 
behind wood 
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•  Taped Foam 

Building Science 
 

 
 Rain Control 57 

New  
materials 

Building Science 
 

 
  Rain Control 58 

•  Huber ZIP 

Building Science 
 

 
 Rain Control 59 
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Building Science 2008 
 

 
Rain Control 61 

Details required at 
1. Changes in plane 
2. Changes in material 
3. Changes in system / trade 
 
Thus penetration, windows, 
rails, signs etc. 

Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 63 

64 
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Building Science 
 

 
 Rain Control 65 

J. Straube 2002 66 

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

Note standing water  

J. Straube 2002 67 
Continuity at Corners 

Building Science 
 

 
 Rain Control 68 
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Building Science 2008 
 

 
Rain Control 69 

www.BuildingScience.com 

www.BuildingScience.com Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 72 
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Building Science 
 

 
– Rain Control 73 

J. Straube 2002 74 

Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 75 

Saddle flashing 

Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 76 
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Building Science 
 

 
 Rain Control 78 

Building Science 
 

 
 Rain Control 79 

Building Science University of 
Waterloo 

Rain 

MJM Energy Building Science Healthy, Durable, Low Energy Buildings: Rain Control April 19, 2012

Straube © buildingscience.com 20 of 29



J. Straube 2002 81 

Exterior sealant is temporary, 
aesthetic, water shedding layer 

Leaky windows 

•  Moisture sensitive substrates are a problem 

Building Science.com 83 Building Science.com 84 
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Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 85 

Building Science 
 

 
 Rain Control 86 

Building Science 
 

 
  Rain Control 87 

Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 88 
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Building Science 
 

 
 – Rain Control 89 

Building Science 
 

 
 Joseph Lstiburek – Rain Control 90 

J. Straube 2002 91 Building Science 
 

 
 Joseph Lstiburek – Rain Control 92 
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93 94 

Door Sills 

95 

Door sill 

1932 
Building Science 2008 
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Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 97 

Building Science 
 

 
 Rain Control 98 

Surface features such as Overhangs, Drips, etc are important for mass 
walls 

Storage/Mass Walls 

Building Science 
 

 
 Rain Control 99 

Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 100 
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Building Science 
 

 
 Rain Control 101 

Building Science 
 

 
 Rain Control 102 

!

Categorization 

•  Elements and joints can 
be different 

Perfect Barrier / Face Sealed 

www.BuildingScience.com 
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Old EIFS 

Building Science 
 

 
 – Rain Control 105 

Substrate + moisture = problem 

•  Moisture sensitive substrates are a problem 

EIFS & Rain Control: 
Recent lessons on how to fail 

Kitchener, ON Grand Rapids, MI Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 108 
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J. Straube 2002 109 

EIFS 

Building Science 
 

 
 Rain Control 110 

Building Science 
 

Building Science 
 

 
 – Rain Control 112 

Perfect EIFS / Stucco wall 
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Building Science 2008 
 

 
 Joseph Lstiburek – Rain Control 113 

Building Science 2008 
 

 
 Joseph Lstiburek – 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 

Building Science 
 

 
115 

Details required at 
1. Changes in plane 
2. Changes in material 
3. Changes in system / trade 
 
Thus penetration, windows, 
rails, signs etc. 
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