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NESEA is a registered provider with the American Institute of Architects
Continuing Education System. Credit earned on completion of this
program will be reported to CES Records for AIA members. Certificates of
Completion for non-AlA members will be mailed at the completion of the
conference.

This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AIA of any material of
construction or any method or manner of handling, using, distributing or
dealing in any material or product. Questions related to specific materials,
methods, and services will be addressed at the conclusion of this
presentation.

Learning Objectives
* Understand Rain Control Risk Factors
* Assess different strategies of rain deflection

* Be able to understand the 3 rain control strategies for
enclosures

* Beintroduced to some details

Rain Rain Go Away

Dr John Straube P.Eng.
Building Science Corporation
University of Waterloo

Poor Rain Penetration Control does Bad things to Buildings
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Poor Rain Penetration Control affects all types of enclosures

March 7, 2012

Rain

* Rain is the largest source of wetting

* We need to reduce wetting because
— we have better insulation and airtightness

— the materials are often less tolerant of wetting

Rain Penetration Control

* How much rain control do you need?
* Depends on

— Climate

— Site

— Building height and massing

— Surface features

— Chosen enclosure wall strategy

Risk Factors

Risk Relationship to Rain-Penetration Problems
Rainfall As the amount of rainfall increases, the risk increases
Exposure As the exposure to rainfall increases, the risk increases
Shape and Surface As shape and surface features increase rain deflection

and shedding respectively, the risk decreases

Water Penetration
Resistance

As the water penetration resistance of the assembly
increases, the risk decreases

Moisture Tolerance of
Assembly

As the moisture tolerance of the materials that comprise
the assembly increases (e.g., masonry and concrete vs.
wood and steel) the risk decreases

Drying Potential As the ability of an assembly to dry increases due to the
climate, design, or both, the risk decreases
Workmanship As  craftsmanship, inspection, & testing of the

construction quality increases, risk decreases

© buildingscience.com
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3D’s of Controlling Rain Leaks

* 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 by diffusion & ventilation

DEFLECTION

Straube

e Site
(trees, buildings etc)
o Building massing
e Overhangs
e Surface features
e Base/site

Exposure Maf

* High-rise bldgs
exposed to much
higher wind & rain

For same speed at
gradient height
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Light rain 0.5 mm drop Deluge 3.0 mm drop

Rain drop Trajectories ina 5 m/s 11.2 mph wind

Roof shape helps deflect rain around building

Building Science

Rain Control 13
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Overhangs do more than “shadow”
rain

Building Science

Rain Control 14

Overhangs help, esp. on low-rise

100
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of all 70
walls 60
which
have
problems 40
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0

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

over 24"

Building Science
Rain Control 15

Straube
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*Old Building- multi-story, old
windows

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

* Reduced rain load on joints
and openings
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Surface Features:
Protect Wall Openings

Modern Buildings
often do not
respect need for
surface drainage

Difference?

Rain
Concentrator
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Drain away from
buikding €

‘/

Building Science .com

—Rain Control 21

Surface Water and Splashback

and
Krwards buiking

- Swale to intercept
and drain

March 7, 2012

Modern concrete sill with generous jamb
extensions and groove cut to form a lower

Exposure Matters!

Overhang Exposure

Ratio Category
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Terrain

- D-
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Buiding located within 1 km of direct
waterfront expoz.re ar,

Small cr few surrounding cbstructions or,

Located on a hil or diff averiooking
acjacent buidings

which a8 within a distance of 5 buiking
heghts

Many farge buldings which ane within a
cistance of 2 buiiding neights

Adjpcent bulkdings of equal or greater
height located withn one buking
haight in af drecticns

Drainage / Exclusion / Storage

ENCLOSURE STRATEGIES
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* As some rainwater is likely on the wall
* Water can penetrate in many ways
Once rain is on the wall ...

* Drainage

Enclosure
Strategies

¢ Exclusion

* Storage

Enclosure Wall Strategies

March 7, 2012

Rain Control

Three possible approaches
— Mass

— Drained
— Perfect Barriers

i
Element and joint | I ;I)i
can be different approachessmass  ore mass i
and lower and more
permeability permeability J A
( ) ( )
i i Face Concealed|
Perfect Barriers are risky Caviy NoGadly  goed  Bamier
(N ‘
Ventilated*  Vented® Unvented

Mass or
Storage Types

Wall System
|

( )l
Joints Elements

( B )
mperfect Barrier Perfect Barrier

. —
\ |
Drained? or

Screened Types

—

Perfect Barrier
Types

Pressure moderated®

Ventilated and pressure moderated

Storage/Mass Walls

i il il

|

Solid Masonry

Rubble

Building Science

Rain Control 27

— -

Composite/
Layered

Straube
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Wall System
Renovating / Change [—
Categorization Joints Elements
—
Imperfect Barrier Perfect Barrier
\ ) N
Mass or Drained? or Perfect Barrier
Storage Types Screened Types Types
|
|
Less mass More mass '
and lower and more
permeabilty permeabilty J\ J\
)
i " Face Concealed|
Cavity? No Cavity Sealed Barrier
”””” )
Ventilated*  Vented® Unvented
Pressure moderated®
\
Ventilated and pressure moderated

Perfect Barrier

* Highly dependent on workmanship
* Field joints tend to leak (if exposed sealant)

‘ . ‘ ‘_ l / ot / EIFS & Rain Control: :
| ‘ 7 l ; i 7 Recent lessons on how to fa
Structural Glazing Steel-Clad Face-Sealed Kitchener, ON

Foam Panels EIFS
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Polymer-based (PB)
lamina

Expanded polystyrene
Drainage mat
Building paper (concealed

barrier)

Exterior

Exterior gypsum sheathing
or engineered wood sheathing
(05B)

Flashing

Building Science

7 limper frame or

steel frame

Cavity insulation

Interior gypsum lining

Interior

Straube

March 7, 2012

Wall System

T
Joints Elements
|

Categorization
( N

Imperfect Barrier Perfect Barrier

— N

Mass or Drained? or Perfect Barrier
Storage Types Screened Types Types
| I :’I>‘ >|
|
i
|
i

Less mass More mass
and lower and more
permeability permeability
Cavity® No Cavif Face Concealed|
Y ty Sealed Barrier

i
Ventilated*  Vented® Unvented

Pressure moderated®

Ventilated and pressure moderated
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Drained Walls

* Drained systems preferred

* Account for joints and penetrations as well as
installation defects and material failure

!

Lap Siding Panel Cladding Masonry Veneer

March 7, 2012

Claddings that leak

Brick
Stucco

Wood, vinyl, fiber cement

Adhered veneer
EIFS
Metal panels, metal roofs

L]

Shakes, shingles

Rain Control 38

Systems
1. "Rainscreen" cladding ]

Al Il E
. o
2. Drainage space » 2
I 3
m
3. Drainage Plane - = =
3
. o
4. Flashing =
»n

5. Drain Opening » A

(llweepll) r:

Building Science
Rain Control 39

Requirements Drained Walls

* Drainage plane
* Water repellent, continuous

* Drainage gap

— Even 1 mm (<1/16”) is enough!
* Flashing

— Waterproof to direct water outward
* Weep holes

— Above grade

Building Science
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Traditional Drainage Plane

Lapped Housewrap, paper

Building Science Building Science
Rain Control 41

Substrate ~—————————— Substrate

/ Gravity lap for Gravity lap for
drainage plane drainage plane
continuity continuity

Tape adhesion
used for air barrie
continuity

Adhesion used
for air barrier
continuity

Note: Small local tape
Laps are the most reliable ' failure is not catastrophic.

Straube © buildingscience.com 11 of 22
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* Huber ZIP OSB with built-in
water control layer + special
tape

i — 4

Straube

© buildingscience.com

March 7, 2012

12 of 22



NESEA Building Energy 2012 Rain, Rain Go Away March 7, 2012

W vy
Note Tarp for weather protection Allows for easy window opening details |

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"

Straube © buildingscience.com 13 of 22
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Hydrostatic
—*  head Hydrostatic
head
+—— Cladding +—— Cladding
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T = R :
Drained gap Sl 1R o
bEhInd bl’iCk = ] ! g ! '_ Drained gap behind siding = *7
- (Kl I .
Bt 1 | \ =
lis : i_ T [
) l -1
[ i e
i b —
: : . =3
—® [
hi ins behi Enclosure Design:
Thin strips behind wood Details

¢ Details demand the same
approach as the enclosure.

* Scaled drawings required

atO

-

Building Science.com
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Rainwater can flow downward
through openings, cracks and
cavities driven by gravity.

Base Flashing

[k

Flashing v

with drip

edge -
\ 5

) A

2 e}
| . r
d ol ?
" »
8 P2l

» 3

Flashings and drainage plane
direct gravity flow back towards
the exterior. 1

»

March 7, 2012

Base Flashing: Waterproof

Upturned leg

Base sloped
to exterior

Drip edge

Building Science 2008

Joseph Lstiburek — Rain Control 62

Building Science

Rain Control 63

© buildingscience.com

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

Note standing water

64
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Install water resistant barrier
diagonally to cover joints
in the counter flashing

Solder or install
sealant at all
joints

Typical Co
Flasing Segment

# ~Counter flashing mechanically
4" (100 mm) t fastened to sheal with flat-
imum overiap head inized reofing nalls at
il 12" (300 mm) o.c., min two per
Z segment

4" (100 mm)
minimum overiap
REGLET / STRAP TO /
MECHANICALLY FASTEN 5 3
FLASHING TO THE COLUMN. Continuous flashing

Lap roof underlayment —//

over flashing

DETAIL 10

Rain Control 66

E;l:'riof insulation Shingle lap upper water
control layer/drainage plane
over flange and slide lower
membrane under flange

Drainage plane membrane
laps over metal flashing

Water 4.
tight seal

Kickout Flashing
Construction

Straube © buildingscience.com 17 of 22
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Cap fashing with second
course of bulding
paper

First course of
buslding paper

Apply sealant
around top of
pioe

Building Science University of Waterloo Rain

Ventilation helps drying. Not always needed.

— =
_—

—

Ventilation space

The second arrow on ventiation
space s wroing

Vent Openings J
—~—
</

—_——
Structure / Backup wall

=

sin Control 71
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Concrete Block
Structure

Building Science

Drainage Plane Sub Sill Flashing
(Sheathing Membrane)

Self-adhered
flashing

3/8" h Backdam

Rain, Rain Go Away

March 7, 2012

Shingles

WOOD FRAME

Lap buildin o
aver Floshiy

£fasbing cvmr

Shingles .
Fhashing < §

DORMER.

L Linte/ covared

i

“with azobo? paert
7o

7 7e’ cao-
per Eatesl —.

BPRICK VENEER

Building Science
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Fully-adhered
flashing membrane

Backdam

Leave space behind -
flange to allow drainage

Sheathing

Drainage plane

Interior air seal

Preferred
Approach

Fully-adhered
flashing membrane
Acceptable
Approach -0

L]
1
: =Y
Leave space behind
flange to allow drainage "

Sheathing ——————————4

Building Science  Drajnage plane

~Interior air seal

—— Sloped subsill,
e.g., beveled
wood siding

Straube

Door Sills

March

Building Science 2008

Windows and Curtainwalls ~ No. 7880

Sealant airseal between—t—
door frame and metal
angle

Floor finish on ——
concrete

*

Metal angle to receive —~

sealant and membrane
/

/

Wall rain control ——

membrane

Spray foam air, vapor

and thermal control

Door sill

—— Roof deck membrane
/ carried up onto, and
e adhered to verical leg

e or metal angle

/ ~— Polymer or aluminum
// ramp; as needed
/

Min. slope 2%
—_

os
ar ¥ .s_'
BASE COURSE 1932 b
AT DOOR. SILL. ROOF DOOR. SADDLE

COURSES - SILLS and AT G
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DRYING

Drying

* Complex and involved subject
* Drying capacity depends on
* Climate (inside and outside)

* Enclosure design (insulation, ventilation, permeance)

* Extra drying capacity is always good

* Extra drying is not always needed
— Analysis and judgement required

Straube

Air outlet high on wall ﬁ |
(protected from direct

rain entry)

Moisture-absorbent
cladding (brick, stone,
stucco, wood) ventilated
to flush inward-driven

layer

vapor out of assembly

bottom and top

ENINNISINNNNNNNNSNNN

Air
intlet

Building Science.com

Drainage plane/water control

Clear 1" air space open at both

Rain Control 84
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Drainage plane/water control
layer

Impermeable rigid insulation

Drainage space (1/4" or greater)

Drainage or
weep opening

Building Science

Rain Control 85

Conclusions

* Rain Penetration Control is complex
* Should approach it holistically Thank you for your time!
— Assess Exposure Risk Any Questions?

This concludes The American Institute of Architects
Continuing Education Systems Program
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