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A aII system i which the cladding

orr ldes a sulbstantial barrier to water

1) trtision), but which also incorporates a
__-* jeans for dissipating water that may
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circumvent the cladding.”

ASTM E 2266




\/\/'r_a" IS'a drainage WallZa=
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o the purpose of IS standard a

cof ceaIed Wweather-resistive barrier over
BWhIch drainage, away from water-sensitive
= __:cemponents of the wall, may occur. In
" ~addition to drainage behind the cladding,
~ evaporation may play an important role in
dissipating moisture in some types of
cladding.”
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WiselRl's & Veatrier Res/st Ve, Bartier.
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- G Coff) sonent of a dralnaqe wall'system

® Gndary parrier to water penetration
oJ IRd cladding

‘yplcally neither exposed nor accessible

.-l--"-..'.‘l-_lﬂl—
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=S (Jsually least durable wall component but
— must perform for life of building

* Vlay be sheets, panels or liquid applied

® Penetrating water escapes by gravity or
evaporation
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WhEBLIerms in Common Use.and

l\/IJJ,
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Sheathlng Paper
Weather barrier

\apor barrier

Water barrier

Moisture barrier
Underlayment

- = Underlay for wall Weather resistive barrier
* \Weather resistant barrier Water resistive barrier




REPIESEntative,Code Terminology™
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WVEE ther Jesistive barr/er (CBC, NEPA
Of O)
>l ater res/stive barrier (1BC)

T
T
—

I/ yeatner resistant sheathing paper (IRC)
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S Wall Sheathing Paper and Sheathing,
memuprane, Breather-Type (NBCC)

® Unaeriay for wall (EU)
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selifioraia Building Code-GBE™
9250 0 1997 UBC), Terminology,
W CSISUE IATIES

SO SUich! [ weather resistive bartier]
, :5 hall pe equal to that provided for in UBC
“Standard 14-1 for kraft waterproof
building paper or asphalt saturated rag

felt.
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SMIEEE1404.2: No. 15 asphalt felt,

c; or p Ving withr ASTM D 226 for Type 1
= iglt; shallfoe attached to the sheathing,
'?‘-""Wth flashing as described in Section
~ 1405.3, in such a manner as to provide a

continuoeus warter-resistive barrer behind

the exterior wall veneer.
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Wed her—reS/sz‘ant S5HEs th/ng paper

SR/ Oﬁ pavesd ther—re'S/sz‘ant sHeatig,
joEIEle Asphalt-saturated felt free from
glestand breaks weighing not less than
=17 pounds per 100 square feet (0.683
— kg/mZ) and complying with ASTM D 226
~ or other approved weather-resistant
material ...
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IErmineloay

g on 0.25.17 Wa// Sheaz‘h/ng p;p_er

CGE B CANVCGSB-51.32-M77: Sheathing,
Embrane preather Type - ... Intended

_'_Of USeron the outside of heated buildings
’ “Under the external finish, as a secondary
protective covering against the entry of

wind and moisture ...
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Type ot Flexible SheetsBarriers™
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r\Jp alt saturated organlc fielt
\,)F 98t saturated kraft paper
o 46 Vimer sheets (polyolefin fibers or

—ay

= . Sxtruded polyethylene films)
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Vpes: of. WRBSw

IR —

OEl d products (| e foami core board)
__;_Id e) trowel applied products




=




e =

L

-3
e
-—

Aspiialt Saturated KraftsPaper
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SliearPape Vicroscopy
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Asphalt Saturated felt Asphalt Saturated Building Paper

Courtesy Fortifiber
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> Wi r resIStance (Iong and short term)
- v\/ra \/2[PoI; PErmeance
Aresistance
i_.-ti;Burablllty (before and after cladding)
s Compatipility with other materials
e Cost of material and labor
® |nstallation Issues
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flzie equate and |rrelevant code
rec IEMeEnts

E Ivmg preduct choices

— p consistent and conflicting product claims
::E' V- manufacturers

- s {pereasing liability and insurance costs
® [Decreasing insurance availability
* No optimum product
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SEIECHIONI Challenges: s
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%l]au cdmparable lperformance data ofi
Jer}'- G anal preprietary products not available

SEETforance objectives unclear to designers and
= 0 ||ders

= .'_

'M—- —Jncon3|stent confusing and incomplete code
= reguirements

e Improper reference to and use of standards by
manufacturers in product literature




IENSTUCCO EXCEPION=WEC
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510 6 Weather reS|stant Parrers.

\/\/_»‘ thertresistant barriers shall be in stalled as

Ealined inr Section 1404.2 and, where applied

0 Verwoeod-based sheathing, sqall Include a
B Jeather-resistant vapor-permeable barrier with
:3:;3—3 perfiermance at least equivalent to two layers
= of Grade D paper. Some building officials

Interpret “equivalency” as comparable water

resistance, while others interpret it as

comparable permeance.
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cHe 2506 04 shall mclude two layers of
Gre de DI paper” ever wood based
| _;'__j_ Eathing.




JBC [Hamnahoookes
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“Thils equwement IS based o) the @PSErved problems
WHEIETONE: layer of a typical Type 15 felt is applied over
eed SSheathing. The wood sheathing eventually exhibits
rlr\ fiot ECAUSE moisture penetrates to the sheathing.
FlEicking s created! in the plaster due to movement of

Eiiersheathing caused by alternate expansion and
== contraction. Field experience has shown that where two
= '*Jayers Off buillding paper are used, penetration of
~  muoisture to the sheathing Is conS|derany decreased, as

- Isithe cracking of the plaster due to movement of the

shieathing caused by wet and dry cycles. The Grade D
paper Is specified because it has the proper water vapor
permeability to prevent entrapment of moisture between

the paper and the sheathing.”
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\/\/F JiEashinglnterfacess=

s el andl paper:
Flashing prior to WRB
Installation (western
U.S.)

® Polymer: Flashing
after WRB installation
(eastern U.S.)

o
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- AA C Test Method 127 (hydrostatlc
sure test)

S _:I\/I D779 — Water Resistance of Paper,
S Paperboard and Other Sheet materials by
:—-‘*Qﬂ]e Py Indicator Method (boat test)

~ ® CCMC Technical Guide for Sheathing,
Membrane, Breather-Type, paragraph
6.4.5 (water ponding test)




WSIEST (Waler or vVapor?)
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o v\/rn'n reacts With indicator dye on
OYY OSIte side ofi sheet

- B:u. o Federal Specification UU-P-31b
Edviarehnr 3, 1949) incorporated into UU-B-
'-'-:-‘:’ 90a (February 5, 1968)

= S UBC Standard 14-1

= ASTM D779 Test Method for Water
Resistance of Paper, paperboard and

Other Sheet Materials by the Dry Indicator
Method




gydiestatic.Rressure Tiests
JElevance. to application

perje rmance’P)

r\lrf -'nate test for polymeric materials
(F ( 38)

VIeasures pressure at which water is
forced through a material by observation

s Resistance to liquid water usually varies
Inversely with water vapor permeance
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> Pl SS —fall test
Cy I ndrical bow! of sample filled with 1
;-' rofwater for two hours.

> ass = N0 Sseepage observed below the
“sample
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Neomparable Water Resistance

UJJr c Code Requwed Tests

B D226 felt
0 60-Minute Paper
B Polymer Wrap

===

AATC AATC- ASTM CCMC

127 -1 2 layers
layer
(cm)

(cm)

D779 07102
(min) pass-fail

(cm)
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JResistance Under Presstire oo
ICC MethodM 27 -

— :Erooo 1
— 50007

I'\

Water

Resistance

Under

Pressure

(Pa)

C20 Window
and C40

Window — too
low to register

O Felt (1 layer)
OFelt (2 layer)

B Paper (1 layer)
E Paper 2 layers
[1Polymer(1 layer)
B Polymer(2 layer)
[JC20 Window

B C40 Window
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Valg, e Darmeance - ASTM-E96 —
JIESIEVIEINEOSHRRVVALEIE VAP0
rmﬁ mIsSsion of Materials

2 vv 5 basic methods (desiccant and water)
=—a d Six variations (procedures A, B, BW,

“Agreement should not be expected
petween results obtained by different
methods” (E96)




IO/ APor Transmissionsrerms™
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> Par eance IS the accepted measure of
Veselstiansmission of a building
sOIMPENENt acting as a vapor retarder.

= fl;_ AC38 and UBC Standard 14-1 use

2 _==-vvater vapor transmission (WVT)
- ® NBCC uses permeance

s Without additional information, permeance
cannot be converted to WVT, or vice-versa
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ASpIdIl Saturated  Feltamss

wieschel:
Bif5161perms using E96 Desiccant Method
BNEIIE0 perms using E96 Water Method




p—

—
— "'ﬂ-'

r\Jo Jeli Saturated Kraiit Paper
Jregn IET=1V/PE Sheathing Paper”

2 C_1§4 Wood Erame Envelopes in Coastal
BGlimate of British Columbia: 2.96 to 24.39
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sPElifeance” of Polymem\WRES™
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Courtesy Fortifiber
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allenge o' a Hypothetlcal Serwce
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Spot
Permeability {
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Relative Humidity - %

FIG. 1—Typical relationship between dry- and
wet-cup methods and spot permeability for many
building materials (schematic representation).

eance varies
With humidity,
temperature, vapor
pressure and
moisture content

Ronald P. Tye, "Relevant Moisture
Properties of Building Construction
Materials," Moisture Control in
Buildings, ed., Heinz R. Trechsel
(Philadelphia: American Society for
Testing and Materials, 1994) 41-46




VEPeIFPErmeance ands=E umiary™

.

Vapor Transmission vs %FEh
Isothermal at 70 deg F

100

90

Uncorrected Experimental Data
80 Actual Permeance + 50% Fortifiber Corporation
Confidential Information
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2 CBC: Average WAVAR for asphalt saturated kraft
Oglp‘ = minimum 35 g/m?-24h

- CE 516 7IBC/IRC AC38: Average WVT (E96

o esmcant Method) for polymer (AC38) =

ﬁ;_fg/mz 240 maximum 4 for Grade A, maximum 6
~fior Grade B and minimum 35 for Grade D.

- & NBCC: New: perms = 170 ng/(Pa-s m2) and <
1400 ng/(Pa-s m?) and Aged: > 2900 ng/(Pa-s
m?2)
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doiential Advantages of Asphalts s

Sat :rated Felt —

-l
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- L Ufle hlstory 0) f successful LSse under
peNmalFexposure conditions

23 -ﬁforms prescriptively to most codes

QW material cost

> Long -term durability may be superior to
paper-based WRBs (more asphalt)

® Best “boat test” performance




doiential Disadvantages of Asphialtss

Selll :rated EFelt™

IR —

Mm f aI performance data avallable forr use as
WIS

SR ""paratively low permeance

| Le fesistance to breaking and tearing

== Vilinerable to deterioration after long-term
= exposure to water, especially when combined
with UV

e Surfactant exposure may degrade water
resistance

* May not be code-compliant for stucco over
wood-based sheathing
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gulirated Krafﬂ?aper
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e Lon__r 1IStony of SUccesstull Use under normal
EYIOSIIE CONdItionS

- Hre crlptlvely conforms to most codes —
udlng fior stucco over wood-based sheathing

= LGV material cost
= e —J\7|5ore performance data available than for felt

" < Better resistance to bending damage than felt,
~— but tears easlily

e Comparatively higher permeance than felt
e Small pore size, dense matrix
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etential Disadvantages of Asphalt
St

ulireed Krafﬂ?aper

o L WY, reS|stance LO tearlng

- womposes after long-term exposure to
\ﬁ ter especially when combined with UV

—a

ff urfactant exposure may degrade water
“ resistance

~® | ess asphalt compared to felt-based WRBs

_F'
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Soier 2l Advantages of PolymERC-
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> rlle J [EsI5tance to teanng and breaking
o _rug_ Slieets with fewer lap joints

ENREmainS durable after long-term water

-'-,» posure
~ S Ajr barrier functionality
ighi water vapor permeance

Igh resistance to water under pressure
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soiehiial Disadvantages: of

_{:nerlc Sheets

T —— i —

y RElal |vely expensive material cost
A\ isensitivity
JSENsitivity to surfactants

;' dheS|on to cement plaster (stucco) may

-F_ =

~ affect water resistance
s Vay retain liquid water in wall cavities
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2 5 O Id air barrlers always e water vapor
Eanle?

| ; ' uId WREBS be vapor permeable?
Can any WRB also be an air barrier?

What penetration flashing techniques and
materials provide the best interface and
compatibility with specific WRBs?
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Cogq _'Usions -
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BN INree common sheet WRBS used In

J\Jo P America have a history of

=Tsfactory performance under normal
__ee Jnditions and proper use.

f:*”CDdes and standards pertaining to WRBS
~ areIinconsistent and possibly Irrelevant

s Little reliable information available to
compare performance properties of WRBs




WO | yers e WRB' provide better drainage than
on'* layer benind all claddings, not just stucco.
- ural drainage channels are created behind

ticco When paper/felt WRB is wetted then
::-_ Cdﬂes

- ° Proper installation and integration with flashings
are critically important performance factors

0AKRIDGENATIONAL LABORATORY R S




Cnr "Needs..

T e

Jlnlo ng models that test and monitor WRB
ertles I conditiens that replicate actual

39‘ 1ce

e 'Est MEetheds that provide performance data

E fpertment o service reguirements
"_- " Consistent code requirements and standards

= \WRB’s designed around performance
reguirements
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WHBNSWWorking, on 12

S ASIVNIESKEGOUPMENGES 504\ eather
RESISIENCE Ol Elidme BUlldings

WASVINTask Group E06.55.07 Weather Resistive
BFIF E1S

r\ iV Trask Group E06.22.09 Durability of

— Jeather Res|stive Barriers

2 -}?\’STI\/I Subcommittee E.06.41 Air Leakage and
\V/entilation Performance

s ASTM E 06.51.11 Fenestration Installation Task
Group

e AAMA Self-Adhering Flashing Group
e BETEC/NIBS




