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(57) Abrege/Abstract:
Disclosed Is an exterior finish system for building structures that includes a water pervious adhesive for securing an insulation layer
to a water resistive barrier applied to a building wall substrate. Also disclosed Is a building structure such as a building column or

wall that includes the finish system and a method of using the finish system to assemble a buildinn structure such as column or
wall.
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FIG. 1

(87) Abstract: Disclosed 1s an exterior finish system for building structures that includes a water pervious adhesive for securing an
insulation layer to a water resistive barrier applied to a building wall substrate. Also disclosed 1s a building structure such as a build -
ing column or wall that includes the finish system and a method of using the finish system to assemble a buildinn structure such as
column or wall.
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EXTERIOR FINISH SYSTEM

TECHNICAL FIELD
10
[0002] A finish system for application to surfaces of building structure is
disclo.sed. Also disclosed is a building structure incorporating the finish system and
method of using the ﬁm’sh system to assemble a building structure. The finish system
includes a water pervious adhesive layer that is used to secure certain components of the

15  finish system to a building wall substrate or to a water resistive barrier that has been

applied to a building substrate.
BACKGROUND

20 [0003] Modern techniques for comstructing the walls of buildings may take
numerous forms. Among these is the two-by-four (2x4) framed construction.

Conventional 2x4 wall construction begins with framing of the walls with wood or metal

(such as, steel) members. These wood or steel members typically have nominal
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dimensions of 2"x 4" and are, therefore, called "two-by-four" or 2x4. These 2x4s arc
ortented vertically and spaced at intervals generally either 16" or 24" and are each
connected at the top and bottom to similar members that are horizontally oriented. This
structure 1s referred to in the relevant art as a "framed" wall. A sheet of building wall
substrate, such as plywood sheathing or other material, 1s then applied to the exterior of

the framed wall.

[0004] A water-resistive barrier 1s then typically applied to the exterior of the
sheathing, with an external wall cladding or finish then being applied directly over the
water-resistive barrier. Many materials may be used for the external wall finish such as
brick, stucco, Exterior Insulation and Finish System (EIFS), vinyl or aluminum siding,
wood, etc. A sheet of gypsum board or drywall 1s typically applied to the interior facing

surface of the framed wall toward the living area.

[0005] Exterior Insulation and Fmish Systems (EIFS) are commonly used as an
exterior wall cladding or finish on both commercial and residential buildings. EIFS are
comprised of a rigid insulation board typically of expanded polystyrene (EPS) that 1s
positioned directly over the exterior surface of a building wall substrate or over the exterior
surface of the water resistive barrier which has been previously applied over a building wall
substrate. A base coat layer 1s applied to the EPS insulation board. A reinforcing fiberglass
mesh 1s substantially embedded 1n the base coat. A decorative and protective finish coat 1s

applied over of the base coat and reinforcing fiberglass mesh.

SUBSTITUTE SHEET (RULE 26)
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[0006] During the installation of EIFS, an adhesive 1s applied to the back side of
the rigid nsulation board to adhere the isulation board to the water barrier which has
been previously applied to the building wall sheathing. The adhesive material 1s often
applied 1n a vertical ribbon pattern using a trowel having spaced apart notches. The
insulation board 1s then brought into contact with the building wall sheathing such that
the vertical ribbons of adhesive create channels that provide a drainage path to direct
incidental moisture, if any, to the building exterior as well as attach the EIFS 1nsulation
board to the building wall sheathing. The remaining EIFS components (base coat,

reinforcing mesh, finish coat) are applied 1n subsequent layers.

[0007] The effectiveness of EIFS to direct and drain incidental moisture can be
impacted by the means used to install the adhesive and/or insulation. For example, if the
vertical ribbons of adhesive are not applied properly or if the insulation board 1s not
placed properly, the channels may not be capable of directing and draining moisture as

intended.

[0008] If mcidental water or moisture should penetrate the building envelope, the
water barrier mentioned above serves as an additional obstacle to the intrusion of such
water or other elements onto the sheathing material and into the wall. The water barrier
also provides a surface to collect the moisture and direct 1t to the exterior of the building.
If water 1s permitted to flow through the water resistive barrier and onto the sheathing
material, the water may remain trapped in the sheathing material, which may result 1n

deterioration of the sheathing material and underlying building components, thus

SUBSTITUTE SHEET (RULE 26)
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requiring repair or replacement.

[0009] Moreover, moisture from the environment may become trapped between
the external wall covering and the weather barrier. In the latter circumstance, 1f the
weather barrier contains significant voids, cuts, gaps, etc., whether incurred during
construction or due to settling of the structure, any such moisture may find its way
through the opening in the weather barrier, onto the sheathing material, and eventually
into the wall with the deleterious effects described above. Furthermore, such trapped

moisture can reduce the wall system components' serviceability and service life.

SUMMARY

[0010] Daisclosed 1s an exterior finish system for building walls comprising an
insulation layer having opposite facing surfaces; a water pervious adhesive adjacent one
of said opposite facing surfaces of said insulation layer; and an exterior finish material

applied to the opposite facing surface of said isulation layer.

[0011] Additionally disclosed 1s a building wall comprising a building wall substrate;
a water resistive barrier layer applied to said building wall substrate; an insulation layer
having opposite facing surfaces; a water pervious adhesive layer disposed between said
water resistive barrier layer and said insulation layer to adhere the insulation layer to the
water resistive barrier layer; an exterior finish material applied to the exteriorly facing

surface said insulation layer.

SUBSTITUTE SHEET (RULE 26)
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[0012] Further disclosed 1s a method of finishing a building structure comprising:
applying a water pervious adhesive between a surface of one of a building wall substrate
or a water-resistive barrier and an insulation layer; adhering said insulation layer to said
building wall substate with said adhesive disposed therebetween; and applying an

5  exterior finish material to the exteriorly facing surface of said insulation layer.

BRIEF DESCRIPTION OF THE DRAWING

[0013] FIG. 1 1s an exploded side view of an illustrative embodiment of the

10 building wall.

DETAILED DESCRIPTION

[0014] Provided 1s an exterior finish system for use in building structures. The

15  exterior finish system includes an insulation layer having opposite facing major surfaces.
A lhiquid water pervious adhesive material 1s disposed adjacent one of the opposite facing
major surfaces of the insulation layer for adhering the insulation layer to the exteriorly
facing surface of a building wall substrate. A decorative and protective exterior finish
material 1s applied to the surface of the insulation layer that 1s opposite to the surface of

20  the insulation layer that 1s adjacent the liquid water pervious adhesive. The use of the
liquid water pervious adhesive layer provides a means to drain incidental water that has

entered the exterior finish system or building wall.

SUBSTITUTE SHEET (RULE 26)
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[0015] According to certain 1llustrative embodiments, the exterior finish system
includes an 1nsulation layer having opposite facing major surfaces. A liquid water
pervious adhesive material 1s disposed adjacent one of the opposite facing major surfaces
of the insulation layer for adhering the insulation layer to the exteriorly facing surface of
a building wall substrate. An exterior insulation and finish system base coat 1s applied to
the surface of the sulation layer that 1s opposite to the surface of the insulation layer
that 1s adjacent the liquid water pervious adhesive. A reinforcing mesh 1s at least
partially embedded within the base coat. An exterior insulation and finish system finish

coat layer 1s applied over the base coat and reinforcing mesh.

[0016] According to certain 1llustrative embodiments, the exterior finish system
includes an insulation layer having opposite facing major surfaces. A liquid water
pervious adhesive material 1s disposed adjacent one of the opposite facing major surfaces
of the msulation layer for adhering the insulation layer to the exteriorly facing surface of
a building wall substrate. A stucco lath 1s applied to the surface of the insulation layer
that 1s opposite to the surface of the msulation layer that 1s adjacent the liquid water

pervious adhesive. At least one stucco layer 1s applied to the stucco lath.

[0017] A building wall including the exterior finish system 1s also provided. The
building wall includes a building wall substrate. A water resistive barrier 1s applied to the
exteriorly facing surface of the building wall substrate. An insulation layer having
opposite facing major surfaces 1s adhered to the water resistive barrier with a liquid water

pervious adhesive. The liquid water pervious adhesive for adhering the insulation layer

SUBSTITUTE SHEET (RULE 26)



10

15

20)

CA 02788910 2012-08-03
WO 2011/100731 PCT/US2011/024915

to the building wall substrate 1s disposed between the exteriorly facing surface of a water
resistive barrier coated building wall substrate and the interiorly facing surface of the
insulation layer. A decorative and protective exterior finish comprising one or more
layers of exterior finish materials 1s applied to the surface of the insulation layer that 1s
opposite to the surface of the msulation layer that 1s adjacent the liquid water pervious

adhesive.

[0018] According to certain illustrative embodiments, the building wall includes a
building wall substrate. A water resistive barrier 1s applied to the exteriorly facing
surface of the building wall substrate. The building wall includes an insulation layer
having opposite facing major surfaces. A liquid water pervious adhesive material 1s
disposed adjacent one of the opposite facing major surfaces of the insulation layer for
adhering the insulation layer to the exteriorly facing surface of a building wall substrate.
An exterior insulation and finish system base coat 1s applied to the surface of the
insulation layer that 1s opposite to the surface of the insulation layer that 1s adjacent the
liquid water pervious adhesive. A remforcing mesh 1s at least partially embedded within
the base coat. An exterior msulation and finish system finish coat layer 1s applied over

the base coat and reinforcing mesh.

[0019] According to certain illustrative embodiments, the building wall includes a
building wall substrate. A water resistive barrier 1s applied to the exteriorly facing
surface of the building wall substrate. The building wall includes an insulation layer

having opposite facing major surfaces. A liquid water pervious adhesive material 1s

SUBSTITUTE SHEET (RULE 26)
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disposed adjacent one of the opposite facing major surfaces of the insulation layer for
adhering the nsulation layer to the exteriorly facing surface of a building wall substrate.
A stucco lath 1s applied to the surface of the insulation layer that 1s opposite to the surface
of the insulation layer that 1s adjacent the liquid water pervious adhesive. At least one

stucco layer 1s applied to the stucco lath.

[0020] The building wall substrate may include any building wall substate known and
used 1n the building and construction industry. Without limitation, the building wall
substrate may be selected from a framed wall (including wood framed and metal framed
walls), plywood sheathing, cement board, gypsum board, oriented strand board, wafer
board, fiberboard, poured concrete wall, concrete masonry units, metal lath, and non-

metal lath.

[0021] The mnsulation layer that is used 1n the exterior finish system and building wall
generally comprises a polymeric material having a building code accepted insulating
value. According to certain 1illustrative embodiments, the polymer insulation layer
comprises a polymeric msulation board. The polymeric insulation board may comprise a
substantially rigid expanded polystyrene board. Without limitation, and only by way of
1llustration, a suitable polystyrene insulation board 1s commercially available from Falcon
Foam, A Division of Atlas Roofing Corporation (Byron Center, Michigan, USA) under

the trade designation Falcon Foam EIFS Compliant Board.

SUBSTITUTE SHEET (RULE 26)
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[0022] A liquid water pervious adhesive layer 1s used to adhere the insulation layer to
the exteriorly facing surface of the building wall substrate with a water resistive barrier
layer between the building wall substrate and the mner facing surface of the insulation
layer. The adhesive material has voids that create one or more drainage paths to permit
incidental water that has penetrated the exterior finish or wall to drain vertically through
the adhesive layer by the force of gravity and exit through intentional weep holes or
tracks located at the bottom of the building wall. There 1s no limitation on the nature of
the adhesive material except that 1s must possess the requisite adhesive performance to
adhere and maintain the insulation layer and finish materials on the surface of the
building wall substrate and having a sufficient drainability to drain incidental water to

weep holes or other exit in the building wall.

[0023] According to certain embodiments, the water pervious adhesive material
may compris¢ a non-cementitious polymeric adhesive material.  The polymeric
component of the non-cementitious water pervious adhesive may comprise, for example,
a redispersible polymer material, a dispersion polymer material, or a reactive polymer
material. Suitable polymers include, without limitation, acrylic polymers, styrene-acrylic
polymers, styrene-butadiene polymers, vinyl acetates, ecthylene vinyl acetates,

polyurethanes, epoxies, and the like.

[0024] According to other illustrative embodiments, the liquid water pervious

adhesive material may comprise a polymer-modified cementitious adhesive. The liquid

water pervious adhesive layer comprises a polymer modified dry or wet mortar

SUBSTITUTE SHEET (RULE 26)
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containing a cement material, aggregate, and additives. The polymer component of the
adhesive material may include one or more polymers. Without limitation, the aggregate
may be selected from sand and lightweight fillers. As used herein, the term cement refers
to any hydraulic cement. Hydraulic cements are materials that set and harden in the
presence of water. Suitable non-limiting examples of hydraulic cements include Portland
cement, masonry cement, alumina cement, refractory cement, calcium aluminate cement,
calctum sulfoaluminate cement, ground granulated blast furnace slag, natural cement, and
mixtures thercof. Portland cement, as used in the trade, means a hydraulic cement
produced by pulverizing clinker, comprising of hydraulic calcium silicates, calcium
aluminates, and calcium ferroaluminates, with one or more of the forms of calcium
sulfate as an interground addition. Portland cements according to ASTM C150 are

classified as types I, 11, III, IV, or V.

[0025] According to certain illustrative embodiments, the aggregate that 1s
included 1n the water pervious adhesive has a single or blended particle size distribution

that allows the passage of liquid water.

[0026] According to additional embodiments, the aggregate that 1s included 1n the
water pervious adhesive may have a single or a blended particle size distribution that 1s

greater than about 0.2 mm.

10
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[0027] According to further illustrative embodiments, the aggregate that 1s
included in the water pervious adhesive may have a single or blended particle size

distribution that 1s from about 0.2 mm to about 10 mm.

[0028] According to further illustrative embodiments, the aggregate that 1s
included m the water pervious adhesive may have a single or blended particle size

distribution that 1s from about 0.2 mm to about & mm.

[0029] According to further illustrative embodiments, the aggregate that 1s
included m the water pervious adhesive may have a single or blended particle size

distribution that 1s from about 0.2 mm to about 5 mm.

[0030] The aggregate which may be included in the water pervious adhesive
composition may compris€¢ an organic aggregate, an 1morganic aggregate, and
combinations of organic and inorganic aggregates. The aggregate that may be included
in the water pervious adhesive may be one or more organic aggregates, one or more
Inorganic aggregates, or combinations of one or more organic aggregates with one or
more 1norganic aggregates. The aggregate included in the water pervious adhesive
composition should be able to create one or more drainage paths within the adhesive
layer to sufficient to drain water from the exterior finish system and wall. The aggregate
should also not compromise the adhesiveness of the polymeric component of the
adhesive composition. By way of illustration, and not limitation, the inorganic aggregate

may 1nclude silica sand, glass microspheres (solid, hollow, or filled), pumice, perlite, and

11
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the like. The organic aggregate may comprise, by way of illustration, but not 1n
limitation, polystyrene, polyurethane, polyolefins, such as polypropylene, rubber
particles, and the like. According to certain illustrative embodiments, the organic
aggregate may comprise polystyrene or polyurethane beads or sphere, such as expanded

polystyrene or polyurethane beads.

[0031] According to certain illustrative embodiments, the polymeric based water
pervious adhesive composition may comprise from about 40 to about 90 weight percent
of the polymer component, from about 0.2 to about 45 weight percent of at least one

aggregate component, and from 0 to about 15 weight percent of other additives.

[0032] Without Iimitation, the polymeric based water pervious adhesive
composition may be prepared from a polyol and an 1socyanate. For example, according
to certain embodiments, the polymeric based water pervious adhesive 1s prepared from a
polyol prepolymer and methylene diphenyl diisocyante (MDI), which 1s mixed with an

aggregate such as thermoplastic polyurethane or polystyrene beads.

[0033] According to certain 1llustrative embodiments, the polymer-modified
cementitious water pervious adhesive composition may comprise from about 32 to about
70 weight percent of at least one cementitious material component, from about 5 to about
30 weight percent of the polymer component, from about 0.3 to about 32 weight percent
of at least one aggregate component, from 0 to about 15 weight percent of other

additives, and from 0 to about 30 weight percent water.

12
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[0034] According to certain 1llustrative embodiments, the polymer-modified
cementitious water pervious adhesive composition may comprise Portland cement,
calctum sulfo-aluminate cement, an acrylic polymer dispersion, and thermoplastic
polyurecthane beads.  Further illustrative embodiments of the polymer-modified
cementitious water pervious adhesive composition may include Portland cement, an

acrylic polymer dispersion, and thermoplastic polyurethane beads.

[0035] Other additives that are customarily included in an adhesive composition
for exterior finish system may be included in the water pervious adhesive composition.
Without limitation, and only by way of 1illustration, extenders, dispersants, air entrainers,
catalysts, fibers, retarders, accelerators, thickeners, defoamers, fillers (inert and/or
reactive), rheology modifiers, thixotropic agents, colorants, and the like may be included

1n the water pervious adhesive composition.

[0036] Prior to the application of the exterior finish system, a suitable water
resistive barrier may be ficld or factory applied to the exterior facing surface of the
building wall substrate. The water resistive barrier may include conventional water
resistive barriers used 1n building, construction and renovation. According to certain
embodiments, the water resistive barriers may include well known and industry accepted
sheet materials or factory applied materials that resist the transmission of water
thercthrough and control the transmission of moisture vapor therethrough. Without
[imitation, examples of suitable sheet materials include SENERFLASH commercial

available from BASF Construction Chemicals LLC — Wall Systems (Jacksonville, FL,

13
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USA). Without limitation, an example of suitable factory applied materials includes the

Z1p System commercially available from Huber Engineered Woods (Charlotte, NC,

USA).

[0037] Without limitation, additional suitable roller, spray, or trowel applied
secondary water resistive barriers may include those water barrier materials commercially
available from BASF Construction Chemicals - Wall Systems (Jacksonville, Florida)
under the trade designations ENERSHIELD, SENERSHIELD, SENERSHIELD-R,
FINESTOP, FINESTOP RA, ACROSTOP R, ACROSTOP T, SONOWALL FT-T, and
SONOWALL FTR. SENERSHIELD, FINESTOP, ACROSTOP T and SONOWALL
FT-T are 100% acrylic-based, fiber reinforced water resistive barrier materials.
SENERSHIELD, FINESTOP, SONOWALL FT-T and ACROSTOP T are trowel-applied
continuous membranes that are mixed with Portland cement. SENERSHIELD,
FINESTOP, SONOWALL FT-T and ACROSTOP T are suitable for direct application to
gypsum sheathing, cement board, poured concrete substrates, unit masonry, and the like.
SENERSHIELD-R, FINESTOP RA, ACROSTOP R and SONOWALL FTR are flexible,
acrylic liquid coating materials. SENERSHIELD-R, FINESTOP RA, ACROSTOP R
and SONOWALL FTR provide a brush-, roller- or spray- applied continuous membrane
that 1s suitable for direct application to a wide variety of approved building wall
substrates, such as plywood sheathing, cement board, gypsum sheathing, oriented strand

board, poured concrete substrates, masonry unit, and the like.

14
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[0038] According to 1llustrative embodiments, the exterior finishing material
comprises exterior insulation and finish system materials. As widely known m the
building and construction industry, an exterior insulation and finish system (“EIFS”)
includes an 1nsulation layer, one or more base coat layers, a reinforcing layer, and one or
more finish coat layers. The insulation layer 1s secured to the water resistive barrier with
the water pervious adhesive material and the exterior insulation and finish materials are
applied to the opposite surface of the insulation layer. The exterior insulation and finish
materials comprise at least base coat that 1s applied over the insulation layer, a
reinforcing mesh layer or layers at least partially embedded 1n the base coat layer, and at

least one finish coat layer that 1s applied over the base coat and reinforcing mesh layers.

[0039] The base coat layers of the exterior insulation and finish system are
generally polymer-modified cementitious compositions that adhere to the exterior surface
of the insulation layer. The base coat layer can support a reinforcing mesh layer and
which, 1n turn, supports the finish coat layer. Without limitation, suitable base coats for
use 1n the exterior insulation and finish system include base coats commercially available
from BASF Construction Chemicals - Wall Systems (Jacksonville, Florida, USA) under
the trade designations Alpha Base Coat and Alpha Dry Base Coat. Alpha Base Coat is a
water based, 100% acrylic base coat having adhesive propertics. Alpha Base Coat 1s
typically field-mixed with Types I or II Portland cement to provide a trowelable base
coat. Alpha Dry Base Coat 1s a dry-mix polymer base coat containing Portland cement.
The Alpha Dry Base Coat 1s ficld-mixed with water to provide a trowelable base coat.

Other suitable EIFS base coats are commercially available BASF Construction Chemicals

15
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- Wall Systems under the trade designations SENERGY Standard Base Coat, SENERGY
ALPHA GENIE, SENERGY NCII, FINESTONE Adhesive/base coat, FINESTONE
A/BC 1-Step, FINESTONE Quick Base, FINESTONE FINEGUARD, FINESTONE
FINEBUILD, SONOWALL Adhesive Ground Coat, SONOWALL PrimaCoat,
SONOWALL Acrylic Base Coat, ACROCRETE ACRODRY Base Coat, ACROCRETE
ACROBASE 90, ACROCRETE ACROBASE 60, ACROCRETE ACROBASE HB,
ACROCRETE ACRODRY S Base Coat, ACROCRETE ACROBASE NC, and

ACROCRETE ACROTITE Base Coat.

[0040] The remnforcing layer, without limitation, may be selected from reinforcing
fabrics and meshes. The reinforcing meshes are typically woven or knitted meshes of
fibers. The fibers of the reinforcing mesh may include organic or inorganic fibers. The
only practical limitations on the type of fibers used to manufacture the reinforcing mesh
1s that the resulting reinforcing mesh be embeddable in the base coat, that it have
sufficient strength to support the finish coat layers of the exterior insulation and finish
system, and that 1t be chemically resistant or inert to the base and finish coats. According
to certain embodiments, the reinforcing mesh of the exterior insulation and finish system
1s a woven fiberglass mesh. A suitable commercially available reinforcing mesh 1s
available from BASF Construction Chemicals - Wall Systems under the trademark
SENERGY. The SENERGY reinforcing mesh comprises a balanced, open-weave glass
fiber mesh. The reinforcing mesh comprises twisted multi-end strands that are treated for
alkal1 resistance for compatibility with EIFS base coat compositions. Other suitable

reinforcing mesh 1s available from BASF Construction Chemicals - Wall Systems
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(Jacksonville, Florida, USA) under the trademarks FINESTONE, SONOWALL and

ACROCRETE.

[0041] Without limitation suitable EIFS finish coats are commercially available
from BASF Construction Chemicals - Wall Systems under the following trademarks or
trade designations SENERGY SENERFLEX, SENERGY SILCOAT, SENERGY
SENERLASTIC, SENERGY SENERLASTIC Plus Finish, SENERGY SENERLASTIC
Plus Coating, FINESTONE PEBBELTEX Finishes, FINESTONE FINEMIST,
FINESTONE MICAMIST, FINESTONE MICALUX, FINESTONE CORONAMIST,
FINESTONE ANTICOGLAZE, FINESTONE AGGRELASTIC, FINESTONE
SANDSPRAY, FINESTONE Top Coat, FINESTONE FINELASTIC. SONOWALL
ANTICOGLAZE, SONOWALL STUCCOTEX, SONOWALL STUCCOLAST,
SONOWALL STUCCOTEX STONE, SONOWALL STUCCOTEX BEAD,
SONOWALL STUCCOTEX MICA, SONOWALL METALLIC, SONOWALL
STUCCOWALL COAT, SONOWALL STUCCOLAST COAT, SONOWALL
STUCCOTEX COAT, ACROCRETE ACROTEXSIL, ACROCRETE ANTICOGLAZE,
ACROCRETE ACROTEX Finish, ACROCRETE ACROFLEX II Finish, ACROCRETE
ACROFLEXSIL Finish, ACROCRETE ACROCOAT, ACROCRETE ACROCOTE T,
ACROCRETE ACROTESIL, ACROCRETE ACROTESIL T, ACROCRETE
ACROLASTIC Coating, ACROCRETE ACROLASTICSIL Coating, and METALLIC

ACROCRETE.
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[0042] While liquid-applied (1e, brush-, roller-, spray-, trowel-applied) water
resistive coating membranes are widely used with adhesively applied EIFS, the water
resistive barrier may alternatively comprise well known and industry accepted building
papers or tar papers that resist the transmission of water therethrough and control the
transmission of moisture vapor thercthrough. Without limitation, an example of a
suitable weather barrier which 1s well known 1n the art 1s Jumbo Tex® Vapor Permeable
Weather Resistive Barrier manufactured by Fortifiber® Corporation of Incline Village,
Nevada, although other similar building papers are well known and used 1n the relevant

art.

[0043] According to other certain embodiments, the water resistive barrier may
comprise a polymeric sheet material. The water resistive barrier may be comprised of a
non-woven sheet of polymeric fibers, such as polyolefin fibers. Without limitation, the
polyolefin fibers that are useful in the preparation of the water resistive barrier may be
selected from polypropylene fibers and high density polyethylene fibers. A useful water
resistive barrier comprises a non-woven sheet of spun-bonded high density polyethylene
fibers. Non-woven sheets of spun-bonded high density polyethylene fibers are
commercially available from E.I. DuPont de Nemours & Co., Inc. (Wilmington,
Delaware) under the trademarks Tyvek® HomeWrap™, Tyvek® StuccoWrap™ and
Tyvek® CommercialWrap™. The non-woven structure provides excellent resistance to
water and air penetration. In addition, the non-woven structure has excellent strength and

tear resistance.
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[0044] Also provided 1s a method of finishing a building wall. The method includes
disposing the water pervious adhesive material between the water resistive barrier and the
inner facing surface of of the insulation layer. The water pervious adhesive material may
be positioned between the water resistive barrier layer and the insulation layer by
applying a liquid water pervious adhesive layer to the surface of either or both of the
water resisitive barrier coated building wall substrate and the insulation layer. The water
pervious adhesive may be applied to the barrier coated building wall substrate and/or the
insulation layer as a continous coating. Alternatively, the water pervious adhesive may
be applied to the barrier coated building wall substrate and/or the insulation layer in one
or more distinct patterns. The insulation layer 1s brought into contact with the exteriorly
facing surface of the barrier coated building wall to adhere the insulation layer to the
water resisitive barrier coated building wall substrate. When the msulation layer 1s
placed adjacent to the water resistive barrier, the water pervious adhesive 1s disposed
between coated building wall substate and the insulation layer. A decorative and

protective finish layer 1s applied to the exteriorly facing surface of said insulation layer.

[0045] Illustrative embodiments of the exterior msulation and finish system and
building wall will now be described 1n greater detail in conjunction with illustrative FIG.
1. It should be noted that the exterior insulation and finish system and building wall are

not intended to be limited to the 1llustrative embodiment shown 1in FIG. 1.

19

SUBSTITUTE SHEET (RULE 26)



10

15

20)

CA 02788910 2012-08-03
WO 2011/100731 PCT/US2011/024915

[0046] Referring now to FIG. 1, a building wall 10 incorporating the exterior insulation
and finish system 20 1s shown. As shown in FIG. 1, building wall 10 may be a typical
2x4 frame construction, although other construction techniques and configurations are
equally suitable environments for exterior insulation and finish system 20. Building wall
10 1s generally constructed of a frame 30, a substrate such as a sheathing material 36 and
the exterior insulation and finish system 20. Frame 30 typically includes a plurality of
studs 32, which are members of wood or steel having nominal dimensions of 2" x 4",
Studs 32 are vertically oriented and are parallel and spaced apart a distance of typically
16" or 24", although these dimensions are merely illustrative. Studs 32 are cach typically
fixedly attached at an upper end to a plate 34, with plate 34 typically being a member of
similar dimension to studs 32 and oriented horizontally such that multiple vertical studs
32 1n a wall 10 are fixedly attached to a single plate 34. Studs 32 are usually fixedly
attached to plate 34 by means of mechanical fasteners such as nails and/or screws (not
shown). Moreover, studs 32 are each typically attached to a lower sill plate (not shown)

which 1s of a similar configuration to plate 34.

[0047] Exterior 1insulation and finish system 20 i1includes rigid expanded
polystyrene insulation board 22. Base coat 24 is applied to the exteriorly facing surfaces
of insulation board 22. A remforcing mesh 26 of woven fiberglass 1s embedded within
the EIFS base coat 22. An EIFS finish coat 28 1s then applied over the previously applied
components to create an aesthetic and protective finish. A liquid water-pervious adhesive
layer 40 1s disposed between the water resistive barrier coated substrate sheathing 36 and

the msulation layer 22.
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EXAMPLES

[0048] The following examples are set forth to describe certain illustrative
embodiments of the water pervious adhesive 1n further detail and to illustrate the use of
the water pervious adhesive 1n an exterior finish system and building wall. The examples

should not be construed as limiting the present invention in any manner.

[0049] Various examples of the water pervious adhesive for exterior finish
systems were cvaluated for water drainage capability and adhesion to building wall
substrates after exposure to water. The test methods for evaluating water drainage

capability and adhesion are set forth below.

Drainage Properties

[0050] To determine the drainage properties of the water pervious adhesive, a test
panel 1s fabricated by applying an approximately 1/4 inch solid layer of the adhesive to
one surface of an expanded polystyrene (EPS) insulation board and then adhering 1t to the
face the coated wall substrate. At 1 day after the EPS board was adhered to the wall
substrate, the itial weight of the cured panel 1s taken. 504 grams of water 1s introduced
through the top of the panel over a period of 60 minutes and collected 1 a tray positioned
below the test panel. At the end of 60 minutes the test panel 1s allowed to drain for 5
minutes then the bottom and top of the panel 1s blotted dry and a final weight taken to
calculate the percent drainage. If the drainage value 1s 90% or greater, then the adhesive

1s considered to be pervious.
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Adhesion Properties

[0052] To determine the early adhesion properties of the adhesive, the EPS board
1s manually detached from the substrate following the drainage test and examined. If the
majority of the EPS board remains bonded to the coated substrate, then the adhesion 1s
deemed acceptable. In the case of the cement based adhesive which take longer to
develop strength, 1f the adhesion 1s comparable to the cement based control sample of
Alpha Basecoat adhesive (commercially available from BASF Construction Chemicals),

then 1t 1s deemed acceptable.

Example 1

[0053] 100 grams of a prepolymer consisting of polyol and MDI 1s mixed with 35
grams of approximately 4 mm sized thermoplastic polyurethane beads to produce a water
pervious adhesive composition. The water pervious adhesive composition 1s allowed to
cure for 1 day. After 1 day of curing, drainage testing i1s performed on the adhesive
composition. According to this example, the water flowed through the adhesive
composition resulting in 96% drainage and the adhesive remained bonded to the coated

substrate.
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Example 2

[0054] 100 grams of a prepolymer consisting of polyol and MDI 1s mixed with 50
grams of approximately 4 mm sized thermoplastic polyurethane beads to produce the
pervious adhesive composition. The water pervious adhesive composition 1s allowed to
cure for 1 day. After 1 day of curing, drainage is testing performed on the adhesive
composition. According to this example, the water flowed through the adhesive resulting

1n 98% drainage and the adhesive remained bonded to the coated substrate.

Example 3

[0055] 100 grams of a prepolymer consisting of polyol and MDI 1s mixed with 10
grams of approximately 4 mm sized thermoplastic polyurethane beads to produce the
pervious adhesive composition. The adhesive composition 1s allowed to cure for 1 day,
followed by drainage testing as described above. In this example, the water flowed
through the adhesive resulting in 98% drainage and the adhesive remained bonded to the

coated substrate.

Example 4

[0056] 100 grams of a prepolymer consisting of polyol and MDI 1s mixed with 1

cram of approximately 4-5 mm sized expanded polystyrene beads to produce the

pervious adhesive composition. The adhesive composition 1s allowed to cure for 1 day,
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followed by the above-described drainage testing. In this example, the water flowed
through the adhesive resulting in 98% drainage and the adhesive remained bonded to the

coated substrate.

Example 5

[0057] 100 grams of a prepolymer consisting of polyol and MDI 1s mixed with 7
grams of approximately 4-5 mm sized expanded polystyrene beads to produce the
pervious adhesive composition. The adhesive composition 1s allowed to cure for 1 day,
followed by drainage testing as described above. In this example, the water flowed
through the adhesive resulting in 97% drainage and the adhesive remained bonded to the

coated substrate

Example 6

[0058] 250 grams of a polyurcthane adhesive 1s blended with 1 gram of
approximately 4-5 mm sized expanded polystyrene beads to produce the pervious
adhesive composition. The adhesive composition 1s allowed to cure for 1 day, followed
by drainage testing as described above. In this example, the water flowed through the
adhesive resulting in 98% drainage and the adhesive remained bonded to the coated

substrate
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Example 7

[0059] 189 grams of a Portland cement, 33 grams of calcium sulfo-aluminate
(CSA) cement, 53 grams of an acrylic polymer dispersion, 53 grams of water are blended
together with 80 grams of approximately 4 mm sized thermoplastic polyurethane beads to
produce the pervious adhesive composition. The adhesive composition 1s allowed to cure
for 1 day, followed by drainage testing as described. In this example, the water flowed
through the adhesive resulting 1n 95% drainage and the adhesion was comparable to the

Alpha Basecoat.

Example 8

[0060] 222 grams of Portland cement, 53 grams of an acrylic polymer dispersion,
53 grams of water are blended together with 80 grams of approximately 4 mm sized
thermoplastic polyurethane beads to produce the pervious adhesive composition. The
adhesive composition 1s allowed to cure for 1 day, followed by drainage testing as
described above. In this example, the water flowed through the adhesive resulting 1n

96% drainage and the adhesion was comparable to the Alpha Basecoat.

[0061] While the exterior msulation and finish system and building wall have
been described above 1in connection with the certain embodiments, 1t 1s to be understood
that other embodiments may be used or modifications and additions may be made to the

described embodiments for performing the same function without deviating therefrom.
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[0062] It will be understood that the scope of the claims
should not be limited by the preferred embodiments set forth in the
examples, but should be given the broadest interpretation consistent with

the description as a whole.
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CLAIMS:

. A building wall comprising:
a building wall substrate:
5 a water resistive barrier layer applied to a portion of said building wall
substrate;
an 1nsulation layer having opposite interiorly and exteriorly facing surfaces;
a continuous, uninterrupted water pervious adhesive layer disposed between
sald water resistive barrier layer and said insulation layer adhering said insulation
10 layer to said building wall substrate, said water pervious adhesive layer comprising a
water pervious adhesive material layer having internal voids that create one or more
drainage paths within said water pervious adhesive layer; and
an exterior finish material applied to at least a portion of the exteriorly facing
surface of said insulation layer.
15
2. The building wall of claim 1, wherein said water resistive barrier layer comprises

a liquid-applied coating.

3. The building wall of claim 2, wherein said liquid-applied coating comprises a

20 polymeric coating.

4. The building wall of claim 2, wherein said liquid-applied coating comprises a

polymer-containing cementitious coating.
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5. The building wall of claim 2, wherein said liquid-applied coating comprises a

fiber-reinforced polymeric coating.

6. The building wall of claim 1, wherein said building wall substrate is selected from
the group consisting of a wood frame, metal frame, plywood sheathing, cement board,
gypsum board, oriented strand board, wafer board, fiberboard, poured concrete wall,

concrete masonry units and combinations thereof.

7. The building wall of claim 1, wherein said insulation layer comprises a polymeric
board.
8. The building wall of claim 7, wherein said polymeric board comprises a

substantially rigid expanded polystyrene board.

9. The building wall of claim 1, wherein said water pervious adhesive layer

comprises a polymer-modified cementitious adhesive comprising from about 32 to about

70 weight percent of at least one cementitious material component, from about 5 to about
30 weight percent of a polymer component, from about 0.3 to about 32 weight percent of
at least one aggregate component, from 0 to about 15 weight percent of other additives,

and from 0 to about 30 weight percent water.
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10.  The building wall of claim 1, wherein said water pervious adhesive layer
comprises a polymeric adhesive comprising from about 40 to about 90 weight percent of
a polymer component, from about 0.2 to about 45 weight percent of at least one

aggregate component, and from 0 to about 15 weight percent of other additives.

11.  The building wall of claim 10, wherein said polymeric adhesive comprises a

polymer binder and polymeric aggregate.

12.  The building wall of claim 1, wherein said exterior finish comprises an exterior

insulation and finish system.

13.  The building wall of claim 12, wherein said exterior insulation and finish system
comprises at least one base coat layer, a reinforcing layer, and at least one finish coat

layer.

14. The building wall of claim 13, wherein said base coat is selected from

cementitious base coats, polymer base coats, and polymer-modified cementitious base

coats.

15.  The building wall of claim 13, wherein said reinforcing layer is selected from the

group consisting of reinforcing fabrics and meshes.
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16.  The building wall of claim 15, wherein said reinforcing layer comprises a woven

mesh of glass fibers.

17.  The building wall of claim 13, wherein said finish coat is selected from the group
5  consisting of cementitious finish coats, polymer based finish coats, and polymer-moditied

cementitious finish coats.

18.  An exterior finish system for building walls comprising:
an insulation layer having first and second opposite facing surtaces;

10 a continuous, uninterrupted water pervious adhesive layer adjacent said first
opposite facing surface of said insulation layer, said water pervious adhesive layer
comprising a water pervious adhesive material layer having internal voids that create
one or more drainage paths within said water pervious adhesive layer; and

an exterior finish material applied to said second opposite surface of said

15 insulation layer.

19. The exterior finish system of claim 18, comprising a water resistive layer adjacent

an interiorly facing surface of said insulating layer.

20 20. The exterior finish system of claim 19, wherein said water resistive layer

comprises a liquid-applied coating.
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21.  The exterior finish system of claim 20, wherein said liquid-applied coating

comprises a polymeric coating.

22.  The exterior finish system of claim 20, wherein said liquid-applied coating

comprises a polymer-containing cementitious coating.

23.  The exterior finish system of claim 20, wherein said liquid-apphied coating

comprises a fiber-reinforced polymeric coating.

24.  The exterior finish system of claim 18, wherein said insulation layer comprises a

polymeric board.

25.  The exterior finish system of claim 24, wherein said polymeric board comprises a

substantially rigid expanded polystyrene board.

26.  The exterior finish system of claim 19, wherein said water-pervious adhesive

comprises a polymer-modified cementitious adhesive comprising from about 32 to about
70 weight percent of at least one cementitious material component, from about 5 to about
30 weight percent of a polymer component, from about 0.3 to about 32 weight percent of

at least one aggregate component, from 0 to about 15 weight percent of other additives,

and from 0 to about 30 weight percent water.
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27.  The exterior finish system of claim 19, wherein said water-pervious adhesive
comprises a polymeric adhesive comprising from about 40 to about 90 weight percent of
a polymer component, from about 0.2 to about 45 weight percent of at least one

aggregate component, and from 0 to about 15 weight percent of other additives.

28.  The exterior finish system of claim 27, wherein said polymeric adhesive

comprises a polymeric binder and a polymeric aggregate.

29.  The exterior finish system of claim 19, wherein said exterior finish material

comprises an exterior insulation and finish system.

30.  The exterior finish system of claim 29, wherein said exterior insulation and finish
system comprises at least one base coat layer, a reinforcing layer, and at least one finish

coat layer.

31.  The exterior finish system of claim 30, wherein said base coat is selected from

cementitious base coats, polymer base coats, and polymer-modified cementitious base

coats.

32.  The exterior finish system of claim 30, wherein said reinforcing layer 1s selected

from the group consisting of reinforcing fabrics and meshes.

32



10

15

20

CA 02788910 2016-02-18

33. The exterior finish system of claim 32, wherein said reinforcing layer comprises a

woven mesh of glass fibers.

34.  The exterior finish system of claim 30, wherein said finish coat 1s selected from
the group consisting of cementitious finish coats, polymer based finish coats, and

polymer-modified cementitious finish coats.

35. A method of finishing a building structure comprising:

applying a water pervious adhesive layer between a surface of one of a
building wall substrate or a water-resistive barrier and an insulation layer, said water
pervious adhesive layer comprising a water pervious adhesive matertal having
internal voids that create one or more drainage paths within said water pervious
adhesive layer;

adhering said insulation layer to said building wall substrate with said
adhesive layer disposed therebetween; and

applying an exterior finish material to at least a portion of an extertorly facing

surface of said insulation layer.

36. The building wall of claim 9, wherein said water pervious adhesive layer further
comprises from O to about 15 weight percent of one or more additives selected from the
group consisting of extenders, dispersants, air entrainers, catalysts, fibers, retarders,
accelerators, thickeners, defoamers, inter fillers, reactive fillers, rheology moditiers,

thixotropic agents and colorants.
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37.  The building wall of claim 10, wherein said water pervious adhesive layer further
comprises from 0 to about 15 weight percent of one or more additives selected from the
group consisting of extenders, dispersants, air entrainers, catalysts, fibers, retarders,
accelerators, thickeners, defoamers, inter fillers, reactive fillers, rheology modifiers,

thixotropic agents and colorants.

38.  The exterior finish system of claim 26, wherein said water pervious adhesive
further comprises from 0 to about 15 weight percent of one or more additives selected
from the group consisting of extenders, dispersants, air entrainers, catalysts, fibers,
retarders, accelerators, thickeners, defoamers, inter fillers, reactive fillers, rheology

modifiers, thixotropic agents and colorants.

39.  The exterior finish system of claim 27, wherein said water pervious adhesive
further comprises from 0 to about 15 weight percent of one or more additives selected
from the group consisting of extenders, dispersants, air entrainers, catalysts, fibers,
retarders, accelerators, thickeners, defoamers, inter fillers, reactive fillers, rheology

modifiers, thixotropic agents and colorants.
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