Expert Session: Rain Control

Part Il

December 7, 2011

Joints

Details required at

1. Changes in plane

2. Changes in material

3. Changes in system / trade

Thus penetration, windows,
rails, signs etc.

Straube

© buildingscience.com

i

Categorization

Elements and joints can be

different
Jomts.. leak more than Wall System
cladding |
Joints attract surface Wall Elements
water I
Joints can be storage ‘ ) )
. Imperfect Barrier Perfect Barrier
drained, perfect J
More reason to use . _ _
. Mass or Drained or Perfect Barrier
drained systems Storage Types Screened Types Types
Venting is important | I 1 )I

Less mass. More mass
and lower and more
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Mass Joint

Straube

Joint Classification

structural joint —

Perfect Barrier Joint

John Straube

Drained Joint

ol

closed-cell backer rod,
compressed about 25%

stop coating at return, grind out
opening, or use compatible
sealant. Always bond sealant to
clean, suitable substrate!

excessive joint width -
improper shape of sealant
bead causes splitting
failure of sealant

www.BuildingScience.com

rod

Sealant X
Backer ——

Drained Joints

Drainage space

Primary, exposed

Backer rod seal; high probablity
re

Sealant Secondary, protected of failure
seal and air barrier;
could also be N Egm nagnd vent

watertight membrane

¢ I

Yo' 1"
12-25mm

Inner stage could be
e sealant
\ ¢ gaskets

—— Exterior face of * peel and sticks
claddng « trowel-on
Must be drained
Vented helps

—— Drainage opening

© buildingscience.com
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Drainage Planes

And continity

www.BuildingScience.com

M Shingle lap is the best,

most reliable

B

Beware vertical
installation and wrinkles!

www.BuildingScience.com
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Substrate

Gravity lap for
drainage plane
continuity

Ur led; therefore
not an air barrier

Substrate

Gravity lap for
drainage plane
continuity

Adhesion used
for air barrier
continuity

Substrate

Gravity lap for
drainage plane
continuity

Tape adhesion
used for air barrier
continuity

Note: Small local tape
failure is not catastrophic.

© buildingscience.com
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Straube

Fully-adhered vs point-attached

¢ Flutter
¢ |eaks

www.BuildingScience.com

.~ Substrate

- Gravity lap for
drainage plane
continuity

Typ. 4"
(100 mm)

Drainage

Typ. 4"
(100 mm)

> o o
\J

é<+— Flashing to
direct out

Part Il

© buildingscience.com
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“Self-sealing” Building paper

Highly vapor permeabie
hydrophoabic layer (smisss
0 poly alafing)

b Non-polar, semi-vapor
Absorbing kayer (unimprognated 3 permaabie kayer (simiar to
ot or fitler material) \ .H:?) asphalt impregnated

Dilfssion 10 EXIEAI0N  dpmmmme
Hrough permeable e
] ayar — 1

— >

Capitary redistribution Into
absorbing layer providing
preferential water path

Bulk water
entry at nail shatt

* Pores in filler smaller than gap between nail
and membrane

*  Water enters composite through break in poly olefin
skin along shaft of penetrating nail or staple

* Absorbing layer provides preferential water path wicking
water laterally away from shaft or nail or staple; water
does not penetrate semi-permeable layer

Substrate

Adhesion for
drainage plane
continuity

Lap for drainage
continuity

Adhesion for
air barrier
continuity
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Substrate

Gravity lap for
drainage plane
continuity

Adhesion required

for air barrier
continuity

Flashing

Water-shedding filet
sealant

Mechanical retention

bar with fasteners spaced
closely enough to provide
uniform pressure

Adhesive bond from
self-adhering membrane,
mastic, compatible sealant
bead, or butyl glazing tape

www.BuildingScience.com

Drained Wall Systems

www.BuildingScience.com

© buildingscience.com
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100311 _Steel_brick.ai
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Roxul Cavity Batt™

Jnsulation retainer used to hold
insulation tight to inner wythe

insulation joints
pressed tight together

finger space (recommended 4" +/- 145")

water resistant drainage plane and air barrier
membrane fully sealed at all penetrations (with

Straube

Steel shelf (4"x 4
s / Sesing

a or low vapor
———
S~ masonry ties and
\—veiniovoemlasper

open head joint = drain/vent \‘

appropriate codes

good quality flashing
should return up inner

Cladding (s)4-@

Air gap/tolerance
Thermal insulation -

Control layers

Primary structure zone

Baseplates often critical;
start with these after
approximate column/
beam sizing

www.BuildingScience.com

| s | | s i |

© buildingscience.com
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I, = ——— =
Drainage
gap
Cladding

Structural
backup

Drainage gap

Structural
backup

(]

Sheet metal supports —] ]
y / Unsupported membrane across gap 1
membrane sags,
g - collecting drain
: water pildingS|

Structural
backup

Drainage gap

Rigid insulation
supports membrane
across gap Y

Straube © buildingscience.com 8 of 44
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Penetrations & Transitions

December 7, 2011

Details required at

1. Changes in plane

2. Changes in material

3. Changes in system / trade

Thus penetration, windows,
rails, signs etc.

Straube

Flanged Openings preferred

Shingle lap upper water
control layer/drainage plan|
over flange and slide lowe
membrane under flange

H/ .BuildingScience.com

Building Science 2006

Joseph Lstiburek - Rain Control 36

© buildingscience.com
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Building Science 2006

=TE Sy
- 4

Joseph Lstiburek — Rain Control 38

Building Science 2006
Joseph Lstiburek — Rain Control 37

Straube

First course of
bulding paper

Apply sealant
around top of
pioe

frashing with second
course of buiding
papar

Building Science 2006
Joseph Lstiburek — Rain Control 39

© buildingscience.com
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Joseph Lstiburek — Rain Control 41

Building Science 2006

Joseph Lstiburek — Rain Control 42

Building Science 2006

Joseph Lstiburek ~ Rain Control 43

Straube

—— Primary verical
structural member

Sold knife edge o tube

' thick steel

fo canry structural loads to allow membranes to lap
(e.g., shelf angle, canopy.

sign. balcony)

© buildingscience.com
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Straube

Gap < bolt diameter

© buildingscience.com
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Wood stud wall > Exterior sh

Hou p, WRB or
building paper

Subfioor

I Waterproof membrane
- Sealant

Tar paper as bond break
‘ Concrete porch

Treated mudsill

Foundation wall
4" stone pad (no fines)

———— Undisturbed/compacted
eanh

f Parapet coping as
'/ cladding
Parapets r =1
el Roof membrane installed
after transition membrane
E — Cladding
n . e I+ Wall drainage plane
*Coping leaks at joints Note: The roof membrane
can be left non-adhered
and drainage plane tucked
*Provide a sealed underneath 1o allow roof to
waterproof second layer ba complatad frst:
R .
protection I JASNG rok o s vots

Straube © buildingscience.com 13 of 44



Expert Session: Rain Control

Note: This is not preferred
but is acceptable given the
low probability and intensity
of water at this point,

Roof membrane installed
first; lapped min 4" (100 mm)
onto wall

Adhesion transition
allows for construction
sequencing

Wall drainage plane

4450

Rain shedding sealant filet

Metal diverter flashing
/ inserted into deep

/ saw kerf (/2 to . of
wall thickness

/ Mechanical retention
bar with water shedding
sealant

Min. 8”; higher required for
high rain exposure, porous
walls, critical applications

Perfect barrier membrane

'/; Air control layer

/

Face-sealed perfect barrier
roof sy support structure

o

Note: Some applications
will require brick removal
and replacement to allow
upturned backdam.

Straube

Part Il

December 7, 2011

Exterior sheathing

Air control

Steel stud or masonry

Masonry veneer, stone
or precast

4 . / Air and water control layer
//% Dra-na?e gap

Gypsum board

Air control layer

ensured by adhesive lap

Water control layer lapped

7

over metal flashing

%,

Drain holes at 24" (600 mm) o.c.

— Prefinished metal flashing with
/  drip edge

T
/— Metal flashing Min. 87/ 200 mm
upstand
‘\\ \\ \
\, '\, - Roofing
Vented \ '\
roof \, " Roof water control layer
e Roof sheathing
Structural support for
veneer (concrete, masonry
or steel beam)

www.BuildingScience.com

Rain shedding sealant

Face-sealed

perfect barrier

wall system Rain shedding
Drainage
Diverter flashing
Mechanically fastened
retention bar
Membrane with mechanical
properties to span required gap
Rainscreen cladding

1

Drained wall N

system 1 Gravity-lapped drainage
plane
Drainage

© buildingscience.com
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Parapet to wall
locations are
dangerous leak
locations!

December 7, 2011

www.BuildingScience.com

Install water resistant barrier
diagonally 1o cover joints
in the counter flashing

¥
4" (100 mm) ‘
minimum uvenao‘/

4" (100 mm)
minimum overlap

Continuous flashing

Lap reof underlayment —
ower flashing

"~ Solder or install
sealant at all
joints.

Typical Counter
Flashing Segment

Counter flashing mechanically
fastened to sheal with flat-
head galvanized roofing nalls at
12" (300 mm) o.c., min two per
sagment

www.BuildingScience.com

Straube

© buildingscience.com
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Windows & Doors
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Interior air seal

Fully-adhered
flashing membrane ™\,

Leave space behind
flange to allow drainage

Sheathing

Drainage plane

I
'

"
Fully-adhered n
flashing membrane :I

- Interior air seal

L] . \
all ?
Leave space behind -

© buildingscience.com

Sloped subsill,
e.g., beveled
flange to allow drainage ¥ wood siding
Sheathing ———————— '.
Drainage plane ———»
~d
[~ N N~
I~ N
N N N
N N N
[~ ™~ N
[~ ™~ N
[~ N N
N N N
N N N

Concrete Block Drainage Plane Sub Sill Flashing

16 of 44
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]
-

N

Exterior Sheathing

Drainage Plane

-

Sub Sill Flashing

Straube

Part Il

December 7, 2011

Self-adhered

© buildingscience.com

membranes (B

Sub-sill flashing types

Formable or
fluid applied | Sy

John Straube

17 of 44
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Two-step adhesion
process provides
reliable drainage
continuity

= Flashing

¥

x

Tape adhesion provides — Note: Not recommended

[Concrete biock

ILow ex;

lair barrier

Masonry veneer, stone
of precast

|Gypsum board finish s [\,

[Hat ehannel ————

laround the frame as

o O Water control layer (drainage
plane)

4 Drainage gap
- ', B4 Insulation
Flaxidle transition membrane

overlap and adhered to
metal flashing

Upturned flashing beyond
Jamb to form end dam

o | 7 ——— Drain holes at 24" (600 mm) o.c|

Prefinished metal flashing with
drip edgo

0.75" (19 mm) min

Backer rod and sealant

fir barrier continuity for critical applications
and high exposures.
Exterior Interior
Insulated glazing
“Cap" bead unit (lGU)
Glass spacer

Interior gasket

Glazing le
gl Glazing stop

Aluminum frame
Internal weep
“Toe" bead
Setting blocks (2)

“Heel” bead

Thermal break

www.BuildingScience.com

L}
<3

.

Small or
no return

Large return
or closed
section

Solid material
variant

© buildingscience.com
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Rainshedding \

Subsill flashing__ | [
w/ end dams

Metal angle

..... Finish

Backup:
=3 - externally 5
5 s insulated €
k 3 steel stud, |ic
o £ wood stud,

concrete

www.BuildingScience.com

pre-shimmed glazing
tape air & water seal

backdam & anchor

L

STRAP ANCHOR
WITH FIXED WINDOW

]
e

INTERIOR SNAP TRIM
ANCHORING

WITH HUNG WINDOW

.
@
asss
FLANGE / NAILING FIN 2. —
3l e
iz el
pre
e e
U e Fr
u e
%
2 s sz
@ 53 o
hasis s sz
e ) e
_f Eds
= = —
. X o
www.BuildirigScience.com &% o

Straube

Part Il

December 7, 2011

Rainshedding \

Intermittent 2" clip angles at
same locations as IGU setting
blocks

Subsill flashing
w/ end dams

Insulation

www.BuildingScience.com

tape air & water seal
Metal angle backdam
/_ & window anchor

Backup:
externally
insulation steel
stud, wood stud,
concrete

pre-shimmed glazing

Finish

Finish

AAMA 2400
APPLY CAULK
RETURNS AS REQD I
A i
A

ATTACH MOUNTING CLIPS OR
TWIST ANCHOR TO WINDOW AS REQD.

Figure 16-4 Attachment of Anchor Clips to Frame

© buildingscience.com
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Windowsill depth

Sill-jamb
Moulding

60-90

N

\_ www balancadsolutions.com

Dimensions in mm
Concept drawing - chosen materials and
project will vary product

Drained joint subsill window flashing

Backstop

Windowsill
extrusion

( Drained Windowsill Corner

LJSlraubo [ 291012003 ] Isometric )

December 7, 2011

Straube

Subsill flashing
w/ end dams

Drainage gaps
beneath flange

Airseal: sealant
on backer rod

Metal angle

/ backdam & anchor

Rough Opening

Finish

Drainage Gap

www.BuildingScience.com

“NorA” \WWinA A

UALY ADHERED VEMBAANE OVER EXSTNG SHEATHNG

0 LAYERS OF 7 FOLAGED POLYSOCTANRATE
NSLLATAG SHEATHAG, JONTS STAGGEAED MO TAPED.
i fred

YT S CRANASE
e

N CErnens
CONTIUIOUS BEAD OF SEALINT
SETWEEN EXTENSON BOKAD
VeVt (AR SAsORER EYETE
VETAL ST ANCHOR LY AOMERED HEATUNG
Exrenceo o
ROUGH GPENMG (s BARER
FOM SEANT AT
NTLROR PORARTER
EXTENSON SOX (AR
AR SYSTEN)

—
_WINDOW HEAD DETAIL _

CONTIIOUS BEAD OF JEALANT BETWERN

S
ALY ADERED SHEATNG VEVBRANE
Brmoe w0

@ LATERS OF 7 FOLFACED POLYSOCTAWRATE RN PR (A
G BeAnSis G SIS R i
OIS OV LTI 1 CmSR P v S D EXTn S A
v oveeosra AR ST
AT T PO THE PAMARY AR EARER
_WINDOW SILL DETAIL
T ‘GRAY TONE INOCATES.
EXSTING STRUCTURE

© buildingscience.com

21 0f 44



Expert Session: Rain Control

Straube

Part Il

December 7, 2011

Installing window with drain wrap, insulating

v ! location (whichever
1 method used—innie
or outie)!
WINDOW HEAD DETAIL

LW EXPANS N FOAM SEALANT AT MFIROR BETWEEN

PREMANUFACTURED PAN FLASHNG WITH BACK DAM

PasTC s
SEAANT BETWEEN WACOW A0 B4 TRMTO
MASANZE WATER PENETRATION AT SAL SONT

L1 OF TR EXTENSON 0K

DONOT APPLY FLASHAG WEMBRANE OVER BOTTOM FLANGE. ALOW
DRANACE: PUACE J* WASHER (UACER EACH SCREW) BETWEEN
TRANGE AN FASHANG WEMBRANE FOR CRANAGE SPACE
TREATED Wo00 FUSEAG STRP

0 AR OF 7 O TAGED POLHEOCTANAATE

NSUATAG SHEATNG

FUALY ACHERED VEVBRINE OVER EXSTAO SHEATWN TO
FORU THE CRANAGE PLANE AND PRAARY AR RARRER

i sheathing and drainage mat under siding

=~ Step 1
N Wood frame wall with plywood and drain wrap

Recommend
placing drainage
plane at window

vt S
B -
3 ==
WINDOW SILL DETAIL
-WINDOWSILLDETAL e socuns

Installing window with drain wrap, insulating
sheathing and drainage mat under siding

Step 2
Modified “I” cut in drain wrap

ﬂ i oo ot

Installing window with drain wrap, insulating
sheathing and drainage mat under siding

ap in and jambs
rily folded up or, alternatively, tucked under; install

g

AT

[
|
|
|
L

E 08 gt o
p—

Installing window with drain wrap, insulating
sheathing and drainage mat under siding

Installing window with drain wrap, insulating
sheathing and drainage mat under sidin;

a
tall first piece of adhesive-backed sill lashing d pioco o

v flashing patche:

ve-backed sill flashing; Install

N

§ 3 - o

P —
-

Installing window with drain wrap, insulating
sheathing and drainago mat under siding

Install window plumb, level, and square per manufacturer's

instructions

- B
[

m [T Tr—

© buildingscience.com
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Installing window with drain wrap, insulating

sheathing and drainage mat under siding
Step 7

Installing window with drain wrap, insulating
sheathing and drainage mat under siding
Step 8
Install jamb flashing first; install drip cap (if applicable); install
head flashing

Fold down head drain wrap
[ ‘,—7’7 — ™

n © 208 g e G

December 7, 2011

Installing window with drain wrap, insulating

sheathing and drainage mat under siding

[

Installing window with drain wrap, insulating
sheathing and drainage mat under siding
Step 11

Install drainage mat and then siding

= |
p—

n 0 S e G

Installing window with drain wrap, insulating
sheathing and drainage mat under siding
Step 9 Step 10
Apply comer patches at head; air seal window around entire Install rigid insulation
por the sealant or foam

]f
L

ot

— ~/—
Il
SSechak .

© buildingscience.com
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7 Wood window
/ - Low-expansion foam air
Sealant (interior) air seal — / and thermal seal around
Subsill flashing c/w ——— / - End dam (shown beyond)
end dams N\ \\ /
Wood stool and apron—— \
/ | Sealant (aesthetic)
2X wood blocking
Precast sill
Wood buck (OSB rimboard, —/ Yo
plywood, etc.) # i
———— “Picture frame" spray
Spray-applied closed-cell = foam around buck before
foam as water, air, thermal spraying wall
and vapor control layer
- Brick veneer

Low expansion foam
around the frame as.
air barrier

Window —

Backer rod and

Aluminum window
[Sealant for air control layer continuity \
IStool and apron \
Wood buck (OSB rimboard, —— End dam (shown beyond)
plywood, elc.)
2X wood blocking )
—
..... ¥
)
\
i
|
! /// \— Precast sill
g4
. Thermal control; extruded
Z or expanded polystyrene,
Water, air and vapor control 1 /// 7
ayer A
Brick veneer
www.BuildingScience.com
TWasory venger, Sione
o precast
Concrote block Water control layer (drainage
plane)
Gypsum board finish g Drainage gap
B Insulation
Flexidle transition membrane
overlap and adhered to
metal flashing
Upturned flashing beyond
Hat channel Jamb to form end dam
& Drain holes at 24" (600 mm) o.c.

—— Prefinished metal flashing with
drip edgo

0.75" (19 mm) min

sealant

2 AR AND VAPOR BARRIER MENERANE, WRAP INTO OPENNG

4 RIGID INSULATION (WITHOUT vOIDS)

& FAcE BRICK

7.WORTIR

13, SEALANT AND BAGKER ROD

15.HEEL SEAD OF SEALANT T0 PROVIOE AIR TIGHTNESS (SAP-I GLAZING
BEAD LEAKS AR) CONTINUOUS AT ALL FOUR SIDES OF GLASS

16.HIGH PERFORNANCE INSULATING GLASS UNT TRIPLE GLAZED ISULATED
NIT WILL WP ROVE ENERGY PERFORKANCE)

17, SPRAY POLYURETHANE FOAM TO IMPROVE THERMAL PERFORNANGE

18 MNERAL WOOL

16, SEALANT AND BACKER R0D
(VERIFY COMPATIBLITY WITH ELASTONERC. FLASHING)

2

¢ 90

23 ELASTOMERIC FLASHING (EXTRUDED SILICONE SET I SILICONE SEALANT
OR SELF ADHERING MENBRANE FLASHING) (VERIFY CONPATISLTY WITH
AR AND VAPOR BARRIER) 5* MNUM OVERLAP AT HEMBRANE JOKTS

25, SPRAY POLYURETHANE FOAN (PREFERRED), OR RIGID INSULATION
34 ALUINUM WINDOW
X 35.STUD CAVITY (N0 INSULATION)

6, REMOVABLE TR HERE

WINDOW JAMB AT BRICK VENEER

B GENERIC CopITON

www.BuildingScience.com

© buildingscience.com
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Rain shedding

IGU

December 7, 2011

drainage gap

Glazing pocket
drainage Frame
Subsill flashing i
Inner air &
) w/ enq dams water Seal
Rain shedding Backdam
sealant
Spacers to form [ Finish

Rough Opening
Perfect barrier or
mass wall

www.BuildingScience.com

Finish

Liquid applied membrane ——

waterproofing : \ / continuity
Flanged window ! ——— 1'/;" (38 mm) rigid
9 \ b ¥ insulation (min.)
2x6 wood buck——__ [}
~

Trim closure

Interior sealant bead

I
1
1
l
1
I -
! / for air control

Supporting structure

From: Sto Corp Substrate

Sto Gold Fill with Sto
Detail Mesh

Sto Gold Coat

Air seal continuous
around interior.
perimeter of window.

Sealant with backer rod

Window insert
Window frame

Pan flashing with end-
dam. Set pan flashing
in compatible sealant.

Drip edge of flashing

Sealant

Back-wrap termination

Sto insulation
Sto base coat and mesh

Sto finish

Notes:

1] Provide a mock-up
installation and test
using materials and
subtrades associated
with the project.

Protect rough opening
against water
penetration by wrapping
with Sto Gold Fill™ with
Sto Detail mesh and Sto
Gold Coat™. Direct any
water penetration to the
exterior at or above the
sill pan flashing. (Refer
to Sto details 10,242 and
10.25a).

Provide continuous air
barrier connection
around the perimeter of
the window to reduce:
leaking, condensation
related to air movement
and sound and insect
intrusion.

Provide leak-proof sill
pan flashing with end
and back dams to catch
any water penetration
and direct it to the
exterior of the wall
assembly.

Provide window insert to
optimize sealant
configuration.

Straube

Plywood spacer
Concrete sill 1x2 backd
Approx. 4" oo 2 - 4" (50-100 mm)
(100 mm) overhang spray applied foam
insulation (closed-
cell, high density)
8 #+—— Uninsulated steel
Multi-wythe * stud assembly
masonry wall
E =— Gypsum board
www.BuildingScience.com
Sealant or
glazing tape
for air barrier
Water control continuity
membrane as drainage Metal angle
plane protected by
preformed metal flashing backdam
Sealant on backer \ Plywood buck
rod as rainscreen p=
with drain holes clip
g support @
Precast panel - 24°-36"oc.

Al

Steel stud wall

spray
or board insulation with
joints sealed

<+———Gypsum board

www.BuildingScience.com

© buildingscience.com
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— Window

t— Interior air seal

-——————=

dam receiving
synthetic stucco
sub-sill flashing

Exterior rain
shedding sealant;
provide weeps

Synthetic stucco

Metal angle back-

December 7, 2011

Window

sealant

Continuous rain shedding

Air seal

- Metal angle

rainscreen transition _\

Membrane air &
water control
transition membrane

Finish

www.BuildingScience.com

Water, air and
vapor control
membrane

Straube

200

www.BuildingScience.com

rendering wrapped backdam to
around opening receive
creating sub-sill (7
flashing | Fully-adhered flashing backdam
: membrane
) Precast trim/sill
! Drainage gap between
| precast unit and stucco/
, opening X
i 4|
’ a Stucco Al Rigid foam
| insulation
: A A Masonry wall
{150 ) I oy I
; ki : www.BuildingScience.com
Curtainwall Curtainwall Jamb
Sill beyond >
Metal brake
; Carry membrane / shape over
gﬂ:;hpaer;ﬁ:ﬂ);r water onto curtainwall rigid insulation
; S shoulder, seal and
& air seal continuity ; Sealant and
mechanically Backer red
clamp in place. — BT
Drip-edge

Thermal control
(insulation) layer

© buildingscience.com
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Building Science 200

Building Science 21

be added before the glass is set in place

blocks at '/« points of pee
/ m-wwmm:
the seting blocks must be wide
enough 1o support the full tickness
of the sealed urit.

Building Science 200

Straube

© buildingscience.com
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Building Science 2008

Metal cover caps snap over
uuuuu

rom siots in

Building Science 200¢

Straube © buildingscience.com 28 of 44



Expert Session: Rain Control

Door Sills

Sealant airseal between —
door frame and metal

angle /
Floor finish on /
concrete

Roof deck membrane

ﬁ carried up onto, and
adhered to verical leg
or metal angle

Polymer or aluminum
ramp; as needed

Min. slope 2%
p—

Metal angle to receive

sealant and membrane

Wall rain control
membrane

Spray foam air, vapor
and thermal control

www.BuildingScience.com

Straube

Part Il

December 7, 2011

Best Practice Patio Door Threshold

Aluminum angle Typical patio door
backstop frame

Door sill

Peel and stick sub-
sill flashing

Metal or plastic exposed rigid
flashing over sheathing
membrane

Small step up

Al fasteners through
self-sealing membrane

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

Staggered bolt pattern per
structural requirements.

sase dourse 1932
AT DOOR_ SILL.

ROOF DOOR. SADDLE

= S and AT G

E

Bead of sealant
" 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

© buildingscience.com
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Door threshold to sidewalk

Low profile ADA ———

compliant threshold

Set in sealant as Set in sealant as rain screen
air seal

Water repellent or penetrating
sealer

/" (13 mm)
min,

Slope 2% eep-

'/5" (13 mm) dia. min. drilled hole as
drainage @ 36" (914 mm) o.c. leading
to crushed stone perimeter drain tile

— Thermal control layer

Liquid applied flashing
Plastic shims

www.BuildingScience.com

Floor
finish

\\

1" min.—,

Low profile
ADA compliant H\ J //// /
“\_ threshold L A /
\ 7

ADA Door sill

_~——Plastic shims
/—— Set in sealant as rain screen
Concrete topping on dimple
sheet or pavers on pedestals
or deck on sleepers
2% w—

O it

Fully-adhered deck
membrane

Lap self-sealing flashing —
over deck membrane

www.BuildingScience.com

Straube
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Precast Concrete

www.BuildingScience.com

Precast

www.BuildingScience.com

* Quality, factory-cast concrete is water-tight
* Beware site-cast cold-joints, form ties
* All Joints & Penetrations should be drained

Straube

Outer sealant on backer
rod drained at vertical
joints

Precast panel (installed
first)

Ce i i metal pin
to connect panels without
penetrating air and water
layers

G
"
Inner sealant on backer ——w- . Gypsum board
rod continuous for water :
and air control continuity . - Steel stud
.
H . Ai spray
Note: Precast concrete 1 -
is the water and air . . or board insulation
control layer .
. .
.
H H P - Castin place anchor
Panel connection cast ———1—» .
into panel c/w leveling -

shims; fill with spray foam

Smoke seal (air seal)
and firestop

1

5

Fill space between slab
«edge and back or panel
with mineral fiber firestop

Line of outer sealant ———=
at panel joints.

Line of inner sealant at ——
panel joints.

7

Structural columns and walls

should be held back from slab
1o allow for installation of

air and thermal control layers

© buildingscience.com
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Water control membrane as
drainage plane protected by
preformed metal flashing

Sealant on backer rod

as rainscreen with drain
holes

Precast panel

Air-imp spray
or board insulation with
joints sealed

Plywood buck
—— Sealant or glazing

tape for air barrier
continuity

Metal angle backdam

Structural clip support
@ 247-36" o.c.

<—{{————— Steel stud wall

<+——— Gypsum board

rod drained at vertical
joints

Outer sealant on backer —

Inner sealant on backer
rod continuous for water
and air control continuity

Note: Precast concrete
is the water and air
control layer

Line of outer sealant -
at panel joints

Line of inner sealant at
panel joints

Precast panel (installed
first)

Corrosion-resistant metal pin
to connect panels without

Gypsum board

) ..fm---.--

7|

| penetrating air and water
| layers

i

1~ Steel stud

/_;7 Cast in place anchor
/
/

<— Structural columns and walls
should be held back from slab
«edge to allow for installation of
air and thermal control layers

Straube

Part Il

December 7, 2011

Steel stud wall

Air-impermeable spray —
or board insulation

Gypsum board

Precast panel (installed
first)

Line of outer sealant seal /
rainscreen joint

Line of inner seal air control and -
drainage plane water control

Spray foam airseal

Flexible transition
membrane for air
and water control
continuity

Sealant on backer|
rod as rainscreen

Curtainwall frame
Solid blocking

Backer rod
Interior air and water

Exterior sealant

 CRE— Slope min. 1:6 to
exterior

‘Weep hole

Rain shedding

Drainage

¢
s — Diverter flashing

-4 Mechanically fastened
retention bar

© buildingscience.com
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Fully-adhered PVC roof
membrane; extend 2” onto
precast concrete panel; fasten
with termination bar and seal
top of membrane to concrete

Maetal flashing to support
water control

Open cell (0.5 pcf) spray
foam insulation to allow
movement

Metal flashing to support
air control membrane

Sealant
Metal cap flashing

~—— Pressure treated wood
curb

Flashing cleat

— Pressure treated plywood
Fully-adhered air barrier
membrane; extend to top
of plywood

~ Fully-adhered roof membrane

Insulation coverboard

Roof insulation; slope '/i" per
foot to roof drains; minimum
2 layers; all joints staggered
Metal deck coverboard

—— Fully-adhered air barrier membrane

Wood blocking as required 10
support coverboard

Part Il

December 7, 2011

EIFS Stucco

www.BuildingScience.com

problems

— Concrete

- CMU

— Solid brick masonry

www.BuildingScience.com

EIFS Stucco

* EIFS or Stucco on mass substrates give few

Straube

Scwrre WIPE nbastry Memburve Amwisism (FIMA}

BASIC EIFS COMPONENTS

Covgrments of Wxtarior lwaiasion snd
Yizish Mywsezzs for Reatdeniiinl Uee

Sutnirde

A v/ ATt e €
it sva
| St cr ) Mesh

w/Rarkeorg
W (ndedned

SOLID WALL SECTION
John Straube 2005
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Note prepositioned backwrapping
(blue mesh)

Wilmington NC

EPS is then sanded to
make a smooth surface
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¥

Substrate + moisture = problem

* Moisture sensitive substrates are a problem

Substrate Damage in North Carolina

Table 1
Substrate Replaced on 100 EIFS-clad, 3-5 Year Old Houses
‘Wilmington, NC Area

Substrate Damage Summary

Number of Houses and Corresponding Sheathing Damage

0 199 100199 200209 300399 400499 500509 600+

Square Feet of Substrate Replaced

© buildingscience.com
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Conclusions:

EIFS Damage Locations

Windows =common
Kickouts =high %
Decks =large area

Jol

Replaced Subitrate o with Archil 1 Condityony

Windows 2

OF 2,751 wandows, 16% bad an average sibstrate area of 16 #° replaced
Kickouts .

Of §74 kackouts, 23% had an average substzate asea of 38 ' seplaced
Chimmers

OF 97 chummmeys, 15% had an average sobsarate area of 48 fF replaced
Decks

OF 105 decis, 19% had an averngs subsizate aren of 74 seplaced

T4 o5 wu&u'.-«\

December 7, 2011

Scurce Williness Backderg Dusgmownics, Inc - 1997

Y

exterior coating
wrapped around
edge - sealant bond
becomes marginal

Y

excessive joint width -
improper shape of
sealant bead causes
spiitting failure of sealant

surface coat bond to
substrate less than bond
to sealant - movement
pulls surface coat away

John Straube

no backer rod - improper
shape of sealant bead
causes bond failure

Drained Stucco / EIFS

Stucco

Insulation

Drainage gap

Drainage plane

Structure

Y

www.BuildingScience.com

Alternatively, the
plastic lath or furring
can be omitted and

arigid insulation \
with grooves
(drainage channels)
on the back

surface can be
mechanically
attached (nailed)
through the building
paper into the
sheathing

Synthetic or ————>
traditional stucco
applied over

>

/

| —

#30 building paper
installed shingle
fashion acting as a
drainage plane
OSB sheathing

Plastic lath or furring
mechanically attached
through building paper
into sheathing to create
air space/drainage space

Rigid insulation mechanically
attached or glued to lath

or spacer (minimum
thickness of spacer 1/4")

Air space drained to
exterior

rigid insulation

i~ Cauvity insulation
~—— Gypsum board

www.BuildingScience.com
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Px6 wall @ 24" oc

[Faped and painted '/,"
bypsum wall board as
nerior finish

IConcrete ficor

Vapor control layer as
required

Spray insulation in stud
space (optional)

Exterior sheathing
Fluid-applied drainage
plane

3"t0-12" EPS insulation|

Glass mesh reinforced
lamina and synthetic
stucco finish

End dams, air seal

WINDOW SET ON INTERMITTENT SHIMS
OR MOISTURE RESISTANT BLOCKING

AIR SEAL (ENSURE CONTINUITY WITH
AIR SEALS AT WINDOW JAMBS)

SHEET APPLIED
MEMBRANE FLASHING

APPROVED v

From: CMHC Best Practise Guide 2 /}/

CONTINUOUS SEAL

SILL FLASHING
SECURED TO
WINDOW FRAME

PLAGE DRAINAGE GAPS IN
SEALANT @ MAX. 600 mm (2 ft)
oc

Straube

© buildingscience.com
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Dual Barrier

Non-paper faced
exterior gypsum
sheathing

Spray foam insulates
metal projection in
cold climates

Attach to vertical
structural member

Gypsum board

Metal studs

Dimensions and attachments as

Two stage sealant over backer rod

per structural engineer

Bolt holes for sign, guardrail,
balcony, etc.

4" (100 mm)
minimum

Drain opening

Sloped sealant (solid or on
backer rod)

Finish coat (stop at joints)
Base coat

Rigid insulation

Water resistant barrier
drainage plane and air
barrier
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Gypsum board

Exterior grade
plywood

Wood stud

Naling flange in sealant

Inner sealant

Flexible foam air seal —

y

<+—— Finish coat

#—— Base coat

Thermal control layer
Water control layer

Peel and stick transition
membrane

Adhesive

“~———— Drip groove 0.75" (19 mm)

deep min

Sealant over backer rod with
weep holes

Metal flashing

|.atex paint

Stucco

Btucco rendering

Foncrete block

Rigid insulation (vapor semi-

permeable) — unfaced extruded
polystyrene, unfaced expanded
polystyrene, fiber-faced isocyanurate

letal channel or wood furring

[Bypsum wall board (GWB)

|Latex paint or vapor semi-
bermeable textured wall fiinish

—

Vapor Profile

-

ngScience.com
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Adhesive

r — Water resistant barrier

‘Wood stud
Metal ing over wood
blocking cut to thickness
Sealant \ of cladding

Deck bolted to rim joist as|

Spray applied required, set in sealant
foam
0.75" (19 mm) Peel and stick transition
minimum membrane
/ Flashing
—+—0.75" (19 mm)
K minimum
J oS - Sealant over backer rod
Gy board *—0.75" (19 mm) (adhered to base coat)
: - L L Rigid insulation
Exterior grade
plywood Finish coat
Base coat
Stucco Cladding
substrate
sheathing
membrane
i drained joint ($ealant +
insulation sheathing membrane)
sheathing
membrane N\
Mineral-based
stucco
drain opening

© buildingscience.com
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Complete Source and Support

— Shasming
Imasco has deveioped genec design drtals in sometric and 10 nclading step By
sep instructions for oitical amis sach 25 windows and sadde flashings Imascos it
enginwering tears an vt the prject achtact engineer & buiiding smvelope
specialst 1 assu that 2l the detalls are complete and davelop new details 5
St Fling
g Our engieers ine dkso avolabie 10 i engineers with Impotase dite
nspectiots, Imaso mandactures or swplies 2l of e oiticl eements 1 precte
Qqualty stardars
Foll scale test walls exciad & our ssearch canmas Gemonstrate the system fully and
Cearly 10 architecs, engineess, bubdes, inspextcss and apficamrs. Desals are
warked ut in adance 5o it the peject goes smoothly and swilfly wihout
unnacessary and costly delays.

ST ——

Consons Raibrg

- 31 2w s
Petieees corte et

: A 20 v 0 e
N o L D
110 os it [ ( - A3 Sty

Yyt Pt
e =
P ( oy

2aywrs 10 Mo g

3 ayurn 0 M g
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Curtainwalls

www.BuildingScience.com

Curtainwalls

* Should be drained
— Many rely on face seals of caulking
* Achieving drainage can be challenging

* Most drainage is made of caulking
— Protected caulking might last

www.BuildingScience.com

Neoprene setting —

block

Glazing plane/ ——~_ ™\, ~~ Weep hole

shoulder N ///— Thermal break
Snap cap

Screw chase Pressure plate
cap screw

« Pad

Interior frame; — 3 Pressure plate

tubutaror. spit / f Exterior gasket

Interior gasket / // or tape

or tape //

Insulated glazing

unit

www.BuildingScience.com
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Rain control layer

Thermal control layer

Air and vapor control
layer

Drainage plane

Thermal break

www.BuildingScience.com

slab

P panel

Semi-rigid it

Conti formed metal

backpan as air and vapor
conrol

Snap cap

Clamp membrane
to shoulder of tube

Pressure plate
Drainage path
Anti-rotation spacer

Formed termination panel —

r
\

Ul
\ /
}
|

o e »(\—\'.;1

i~ Fully-adhered

air and water
control layer

J o L

~EIFS

Sealant on \ i
backer rod Lamina

Semi-rigid insulation

Spandrels

Spandrel panel ————————————

Anti-rotation spacer

Filet heel bead of ———
sealant (air and water
control)

Snap cap ﬁ‘

—— Semi-rigid

insulation

<«—— Metal back pan
(air barrier and
vapor control)

Vi Suspended ceiling

Pressure plate
Drainage path—————————»,

IGU
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A =
Dranage sicts in Setting biocks may [ & wmm & =00 O e
pressure plates abstruct dranage
< \
- g s
RN
>
I ——
cover caps
Figure 2.4 Transom drained curtain wall T L
= v v + 2 ) g % g
v v v J

Figure 2.5 Mullion drained curtain wall

73 . ) ORILL
THEL TOR 08 TASTENTR
Foszs
oaFsen

www.Buildi End dam
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Butyl is preferred in these
UV-sheltered applications
as the silicone will cure,
'whereas the butyl remains
tacky and can reseal when
temperatures are warm.

Butt joint must be sealed,
preferably with butyl tape,
but often with sealant

Predrilled holes for screw
attachment into spline; cap
with sealant

Exterior silicone
weatherseal
Backer rod

/ ~——— Insulated glazing unit

Structural silicone; air—/

Structural silicone; air

barrier and drainage barrier and drainage
plane plane
Tape or gasket ——— Tape or gasket

December 7, 2011
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177.8 mm
7"

[ ] Unitized:

Drains to verticals

L2}

101.6 mm
[4"]

(@)

Mullion

Sealed glazing = o
unit

~~ Perimeter heating
enclosure

Snap cap —~

Drainage path 5

Pressure plate S
Formed metal
base

Air barrier
be-in |
Rigid insulation =S q

2" wide strip of glass — 5, | 1S 2 : Sill pan or membrane,
fleece drainage path A 2 sealed under all anchors

@ 48" oc. )
Waterproof D o . >t Concrete curb ]J]

membrane : 5 3 i
Exterior grade L s .
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Inset water-shedding flashing
into reglet sawn into concrete;
apply sealant to top edge

Apply termination bar to
mechanically clamp air and
water barrier to face of concrete;
apply diverter bead of sealant
over top edge

Sheet metal supports —
must be used to span
large gaps and support
flexible air and water
membrane

Apply filet bead of sealant to ——
direct water over

Air and water membrane —
to be clamped into
curtainwall

Drain cavity
laterally to
sloped
mullions

il icience.com
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