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FI ELD OF THE | NVENTI ON The present invention relates to conpositions
and net hods useful for waterproofing or danmpproofing various

wat er - penetrabl e nmaterials used in building construction’

WATERPROOFING MEMBRARE \/

. The present application is a continuation-in-part
- application of Serial No. 07/931,121, filed August 17,
1992, allowed, which-application was a file wrapper
continuation of Serial No. 07/662,853 filed March 1, 1991,
abandoned.

FIELD OF THE IRVERTION
The present invention relates to compositions and
methods useful for waterproofing or dampproofing various
‘watet-pehetzable materials used in building comstruction
and other civil engineering projects. More particularly,
the present invention relates to novel waterproofing
membranes coﬁgrised-of a carrier sheet, a bituminous or
non-bituninous adheésive layer, a protective layer coating
on said adhesive 1afﬁ¥, and a second bituminous or
non-bituminous adhesive layer located on the other side of
said carrier layer. Other exemplary membranes comprise a
carrjer layer, a bituminous or non-bitiminous adhesive
layer, a protective coating layer, and a layer comprising
finely divided particulate material adhered onto the
protective coating layer.

, BACKGROURD

various materials used in building construction and
other civil engineering projects such as roads and bridges
are susceptible to water penetration resulting either from
their inherent properties or imperxfections such as cracks
or pores. Reducing or eliminating water penetration
through structures formed of these materials often is
desirable such as for below-grade building walls, and may
be critical in certain structures, .such as those which
house expensive electrical eguipment, or tunnels which
permit passage of vehicular or pedestrian traffic under
bodies of water.
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and other civil engineering projects. Mire particularly, the present

I nvention relates to novel waterproofing nenbranes conprised of a carrier
sheet, a bituni nous or non-bitum nous adhesive |ayer, a protective |ayer
coating on said adhesive |ayer, and a second bitum nous or non-bitum nous
adhesi ve | ayer | ocated on the other side of said carrier |ayer. Qher
exenpl ary nenbranes conprise a carrier layer, a bitum nous or

non- bi ti m nous adhesive |ayer, a protective coating |layer, and a |ayer
conprising finely divided particulate nateri al adhered onto the protective
coating | ayer. BACKGROUND various materials

used in building construction and
In conventional waterproofing applications, the

waterproofing material is "post applied" to an existing
concrete structure. In other words, & water-proofing
agent is coated or laminated onto pre-formed structures;
the waterproofing agent is then applied after the concrete
is shaped and cured. Available conventional waterproofing
agents include ethylene propylene diene monomer (EPDM)
sheets, polyvinyl chloride sheets, neoprene sheets,
bentonite panels, built-up asphalt systems, coal
tar-based, and other asphalt-based compositions.
Asphalt-based compositions are currently preferred; most
preferred are preformed, flexible sheet-like waterproofing
laminates of a support film(s) and a bituminous layer(s)
such as described in U.S. Patent Nos. 3,741,856;
3,853,682; and 3,900,102. Bituthene® brand of
waterproofing is an example of a popular commercial
membrane.,

In many inner-city construction projects, the
concrete foundation of one structure is poured very close
to the foundation and/or property line of its neighbors.
In these situations, a permanent concrete form, typically
constructed using wooden planks, is assembled along the
exterior of the foundation. This is referred to as
"vertical lagging” or simply "lagging”. During a lagging
operation, it is virtually impossible to apply a:
conventional post applied waterproofing membrane to the
cured exterior of the foundation because the exterior
surface of the concrete is facing against the lagging form
and thus cannot be exposed or rendered accessible for
application of a waterproofing membrane.

Accordingly, attempts have been made to affix a
pre-applied waterproofing membrane to the lagging form
before the wet concrete is poured. Pre-applied
waterproofing systems have been limited to bentonite based
products including Volclay Panels, Paraseal, and Claymax.
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other civil engineering projects such as roads and bridges are susceptible
to water penetration resulting either fromtheir inherent properties or

i nperfections such as cracks or pores. Reducing or eliminating water
penetration.through structures fornmed of these materials often is desirable
such as for bel owgrade building walls, and may be critical in certain
structures, such as those which house expensive el ectrical equipnent, or
tunnel s which permt passage of vehicular or pedestrian traffic under

bodi es of water. -3 -

These products rely on the ability of the bentonite clay
to expand on contact with water and create an impermeable
layer to water migration. However, the rigidity of the
lagging'material/structure actually prevents the formation
of an expanded wet clay layer of a desirable density high
enough to qualify the material as impermeable. Of primary
concern is the unevenness and the voids in the lagging
substrate which may prevent the formation of the
impermeable clay layer.

Conventionally preferred asphaltic based
waterproofing membrane systems have several significant
deficiencies when applied with the adhesive facing out in .
a lagging situation, First, they tend to oxidize durin§
short periods of outdoor exposure and "mud cracks®* develop
on the adhesive surface. The oxidized surface does not
bond to the post cast concrete (i.e. concrete that is
subsequently cast). Second, the exposed adhesive surface
of the waterproofing membrane tends to become fouled by
the elements and by dust. Accordingly, it would be
desirabYe to have an essentially non-tacky waterproofing
membrane which can be pre-applied to a concrete form,
resist chemical and physical changes from real time
outdoor exposure, and develop a strong, fully-adhered bond
to the post cast concrete structure (ie. the concrete
structure which is formed'subsequently to the application
or installation of the waterproofing membrane).

An objective of the present invention is to provide
a waterproofing membrane which can be pre-applied to a
concrete form and which can adhere strongly to the post
cast concrete. .

. It is also an objective to provide a waterproofing

membrane to resist chemical and physical changes during
. outside exposure and still have the capability for forming

a strong and intimate bond to post-cast concrete,

It is further an objective to provide a highly
weatherable waterproofing membrane which is essentially--
not tacky to the touch. '
is Sheet Has Been Reilaced
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-7 I n conventional waterproofing applications, the waterproofing
material is " post applied" to an existing concrete structure. In_ other
words, a water-proofing agent is coated or |anmi nated onto pre-forned

structures; the waterproofing agent is then applied afterThihe& GRACBRE Repl
shaped and cured. Avail abl e eonventional waterproofing age
et hyl ene propyl ene di ene nononer (EPDM sheets, polyvinyl E“II“ “mﬁ
neopr ene sheets,

-4 -

Also, it is an objective to provide a method for
pre-applying waterproofing membranes which become fully
adhered to the resulting post cast concrete structure.

It is yet another objective to provide a novel
waterproofing post cast concrete structure.

SUMMARY OF THE INVENTIOR

The invention provides a membrane having a carrier
layer, first adhesive layer, and protective coating layer
that permit cementitious materials to be cast against them
and bonded thereto when allowed to cure or.set. Exemplary
membranes comprise a second adhesive layer on the backside
of the carrier to permit adhering to substrates and/or a
layer of finely divided particulate material disposed upon
the protective coating layer. The particulate material
further reduces the tack of the adhesive and protective
coating layers, such as to permit foot traffic while still
providing the ability to bond with cast cementitious
materials.

Thus, an exemplary membrane comprises a carrier
layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; said first pressure-sensitive
adhesive and protective coating layers being operative to
bond with a cementitious material cast against the
membrane and allowed to cure; and a second
pressure-sensitive layer adhered onto said carrier second
major féce, said second adhesive layer being operative to
adhere the membrane onto a substrate such that a
cementious material can be cast against said first
adhesive layer and said protective coating layer.

A further exemplary membrane comprises a carrier
layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating layer coated onto
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bentonite panels, built-up asphalt systens, coal tar-based, and other
asphal t - based conpositions. Asphalt-based conpositions are currently
preferred; nost preferred are preforned, flexible sheet-Iike waterproofing
| am nates of a support filn(s) and a bitum nous |ayer(s) such as descri bed
in U S Patent Nos. 3,741, 856; 348863, 682; and 3, 900, 102. .:Bi tut hene[ err]
brand of waterproofing is an exanple of a popular conmercial nenbrane.

In many inner-city construction projects, the concgete foundation of one
structure is poured very close to the foundation and/or property |ine of
its nei ghbors. In theseS3ifuBtisSnddhashier ayesr eoRtFeier flgyRr %?MFB%J?SFSt
constructed using woodeang! $édonhd mdjesseitdsad aafongt t presire-isehsotivde

foundation, This is refgéﬁg i&é?l%?er adhered on said carrier first major face; a

protective coating layer coated onto said first adhesive
. layer; said first pressure-sensitive adhesive and
protective coating layers being operative to bond with a
cementitious material cast against the membrane and ]
allowed to cure; and a layer of finely divided particulate
material adhered onto said protective coating layer, said
particulate layer being operative to permit a cementitious
material to be cast against said first adhesive layer and
said protective coating layer and bonded thereto when
allowed to cure.
Exemplary methods for waterproofing, involving the

exemplary membranes above, are also disclosed and set
forth hereinafter.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a lateral cross-sectional representation
of an exemplary waterproofing membrane of the present
invention; and

Fig., 2 is a cross-sectional representation of
another exemplary membrane adhered onto a horizontal
concrete deck.

This Sheet Has Been Reﬁiized
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"vertical |agging"

or sinply "lagging". During a | agging operation, it is

virtually inpossible to apply a conventional post applied waterproofing
menbrane to the cured exterior of the foundation because the exterior
surface of the concrete is facing against the |agging formand thus cannot
be exposed or rendered accessible for application of a waterproofing

menbr ane. Accordingly, attenpts have been nade to affix a
pre-applied waterproofing menbrane to the Iagglng form before the wet

concrete i s poured.

Pre-appl i ed wat er proofingésystems have been limted fo

bent oni te based products |nclud|ng Vol cl ay Panels, Paraseal, and C aymax.

DETAILED DESCRIPTION OF THE INVERTION

As shown in Fig. 1, an exemplary membrane of the
invention comprises a carrier layer 4, having a first
pressure-sensitive adhesive layer 5, and a protective
coating layer 3. Fig. 2 shows a3 further exemplary
membrane having a second adhesive layer 9 on the backside
of the carrier layer 4. The first and second adhesive
layers may comprise bituminous or non-bituminous
adhesives. Preferably, the first adhesive layer S is
non-bituminous, as will be further defined hereinafter,
and the second adhesive layer 9 preferably comprises a
bituminous layer. Another exemplary membrane comprises a
carrier layer 4, an adhesive layer 5, a protective coating
layer 6, and a finely divided particulate material layer
15 (as shown in Fig. 2).

The carrier layer of the present invention can be
fabricated from a thermoplastic, rubber, or metal in the
form of a continuous film, a woven material, glass, or a
non-woven material. Thermoplastics particularly suited
for use in the present invention include high density
polyethylene (HDPE), polyethylene terephthalate (PET),
polystyrene (PS), polyvinyl chloride (PVC), polyamides
(PA), or combinations thereof. The carrier layer may
comprise a laminate comprising two or more sheets.

Preferred carriers are thermoplastic f£ilms of HDPE,
PET, or PVC. The most preferred carrier is a HDPE film.
The thickness of the carrier £film is from about 0.002
inches to aboht 0.030 inches, preferably about 0.016
inches. :

In preferred membranes, especially those used
outdoors, the first adhesive layer 5 comprises a
non-bituminous or synthetic adhesive, and the protective
coating. preferably comprises an acrylic.

Sheet Has Been R laced
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- 3
- 3- These products rely on the ability of the bentonite clay to expand on
contact with water and create an i nperneable |ayer to water mgration.
However, the rigidity of the lagging naterial/structure actually prevents
the formati on of an expanded wet clay |ayer of a desirable density high

As used herein, the term “synthetic adhesive*
. refers to non-bituminous or non-asphaltic adhesives.
Exemplary non-bituminous, or synthetic, adhesive layers of
. the present invention are selected from butyl rubber based
adhesives, polyisobutylene based adhesives, polyisobutyl
based adhesives, acrylic based adhesives, vinyl ether
based adhesives, styrene-isoprene-styrene based (SIS)
adhesives, styrene-ethylene-butylene-styrene based (SEBS)
adhesives, styrene-butadiene-stytene based (SBS)
adhesives, and combinations thereof. Pressure-seansitive
adhesives are preferred. Preferably, the synthetic
adhesive is a pressure sensitive hot melt adhesive block
copolymer of SIS, SBS or SEBS. Most preferably,
thesynthetic pressure sensitive hot melt adhesive is based
on an SIS block copolymer. For a more detailed '
description of pressure sensitive adhesives, see Satas,
Handbook of Pressure Sensitive Adhesive Techrology, by Van
. Nostrand Reinhold Company, Inc. (1982), incorporated
herein by reference. s
The non-bituminous or synthetic adhesive layer can
optionally contain typical additives, such as light
absorbers (i.e. carbon black, benzotriazoles, etc.), light
stabilizers (i.e. hindered amines, benzophenones),
antioxidants (i.e. hindered phenols), fillers (i.e.
calcium carbonate, silica, titanium dioxide, ete.),
plasticizers, rheological additives, and mixtures
thereof. Preferred synthetic adhesive layers contain .
light absorbers, light stabilizers, and antioxidants.
It has further been discovered that the adhesion to
post cast concrete is improved when the non-bituminous

. adhesive layer has a penetration gizrater than about 30
decimillimeters (dmm) (150 g, 5 sec., 70°F) as measured
v according to ASTM D 5-73, incorporated herein by reference.
ea}hsBmiﬁﬁimmd



enough to qualify the material as inperneable. O primary concern is the
unevenness and the voids in the |agging substrate which may prevent the
formati on of the inperneable clay |ayer. Conventionally preferred
asphal ti c based wat er proofing nenbrane systens have several significant
deficiencies when applied wth the adhesive facing out in a |agging
situation. First, they tend to oxidize during short periods of outdoor
exposure and "nud cracks" devel op on the adhesive surface. The oxi di zed
surface does not bond to the post cast concreteB(i.e. concrete that is
subsequently cast). Second, the exposed adhesi ve surface of the

wat er proof i ng nmenbrane ten ecqne nts _and by dust.
Accordingly, it would be dés SF ra (?‘ gkggees e'{h | gﬁrﬂlrr%ﬁgﬁmf'%%‘f&
wat er pr oof i ng pressure sens1t1ve adheszve layer has the added benefit in

that side laps and end laps of the membrane are easily
formed. The éreferred thickness of an exemplary
non-bituminous adhesive layer of the present invention is
from about 0.005 inches to about 0.080 inches, preferably
greater than about 0.020 inches.

The protective coating layer 6 of the present
invention is intended to have minimal tack and protects
the synthetic adhesive from dust, dirt, and the elements
(barticularly sunlight). At the same time, the protective
coating layer does not hinder the ability of the membrane
to form a fully adhered strong bond to the post cast
concrete and the resulting structure.

The protective coating layer material is selected
from the group consisting of styrene butadiene rubber
based (SBR) coatings, carboxylated SBR based coatings,
acrylic based coatings, polyvinylidene chloride based
(PVDC) coatings, polyvinyl chloride based (PVC) coatings,
ethylene vinyl acetate copolymer based (EVA) coatings, '
etﬁylene ethyl acetate copolymer based (EEA) coatings,
polychloroprene based .coatings, polyester based coatings,
polyurethane based coatings, styrene-isoprene-styrene
based (SIS) coatings, styrene-butadiene-styrene based
(SBS) coatings, styrene-ethylene-butadiehe-stytene based
(SEBS) coatings, and combinations thereof. Preferred
protective coatings are acrylic based coatings. Most
preferred are styrene butylacrylate based coatings.

Elastomeric protective coatings are preferred. As
used herein, the term elastomer means an elastic polymer
having properties similar to those of vulcanized natural
rubber; namely, the- ability to be stretched to at least
twice its original length and to retract very rapidly to
approximately its original length when released.
Elastomeric acrylic-based coatings are preferred; and
elastomeric styrene butylacrylate based coatings are most
preferred.

heet Has Been R laced
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M 3
menbr ane whi ch can be pre-applied to a concrete form resist chem cal and
physi cal changes fromreal tinme outdoor exposure, and devel op a strong,
fully-adhered bond to the post cast concrete structure (ie. the concrete
structure which is forned subsequently to the application or installation
of the waterproofing nenbrane). "An objective of the present
I nvention is to provide a waterproofing nmenbrane which can be pre-applied
to a concrete formand which can adhere strongly to the post cast concrete.
It is also an objective to provide a waterpro8f+ng nenbrane to resi st
chem cal and physical changes during outside exposure and still have the
capability for formng a strong and_ inti mate bond to post-cast .concrete.
It is further an objecti vEha ®IREEGEY¥e £aatiReylayer may optionally contain

. typical additives, such as, light absorbers (i.e. carbon
black, benzotriazoles, etc.), light stabilizers (i.e.
. hindered amines, benzophenones), antioxidants (i.e.

hindered phenols), fillers (i.e. calcium carbonate,
silica, titanium dioxide, etc.) plasticizers, rheological
additives and mixtures thereof. Preferred synthetic
adhesive layers contain light stabilizers and fillers.

It has further been discovered that the adhesion to
post cast concrete is greatly improved when the protective
coating has a penetration greater than about 30 dmm (150
g. 5 sec., 70°F) as measured according to ASTM b 5-73,
incorporated herein by reference. The thickness of the
protective coating is from about 0.001 inches to about
0.020 inches, preferably about 0.003 inches.

The geometric configuration of the present
invention comprises a carrier, the synthetic or
non-bituminous adhesive layer affixed to one face of the
carfier, and the protective layer affixed to the exposed
face of the synthetic adhesive layer. The layers can be
affixed together by any means.

The preferred embodiment of the present invention
comprises: a 0.016 inch high modulus thermoplastic HDPE
carrier film; a 0.025 inch 8IS block copolymer synthetic
ptessute-sensiéive adhesive layer containing from 0 to
about 10% carbon black (most preferably about 2%), 0 to
about 5% benzophenone, and 0 to about 5% benzotriazole;
and about 0.003 inch elastomeric styrene butylacrylate
protective coating containing from about ¢ to about 10%
titanium dioxide (most preferably about 4%), 0 to about 5%

. stearically hindered tertiary amine light stabilizer
(HALS) (most preferably about 2%).

et Has Been Reilaced
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2 IR
weat her abl e wat er proofi ng nenbrane which is essentially not tacky to the
t ouch. -4- Al so,
it is an objective to provide a nmethod for pre-applying waterproofing
menbr anes whi ch becone fully adhered to the resulting post cast- concrete
structure. It is yet another objective to provide a novel
wat er proof i ng post cast concrete

- 10 -

Unlike conventional waterproofing laminates, which
are post-applied to existing pre-formed concrete
structures, the present waterproofing membranes may be
pre-applied to a substrate, such as concrete, mortar,
cement, shotcrete, grout, metal, particle board, gypsum
board, plywood, a drainage device, a lagging form, or a
combination thereof. Cementitious materials which may be
cast against the membrane include concrete, cement,
shotcrete, grout, mortar, or a combination thereof, can
subsequently be cast against the membrane. The casting of
gypsum-based materials is also contemplated.

The membrane is affixed to a substrate prior to
post casting the cementious material. As used herein, a
“form" can be any container or any portion of a container
which contacts cast concrete. This includes horizontal
and vertical surfaces. In most applications, the carrier
is affixed to the form by mechanically fastening the sheet
membrane along the side and end edges. Neighboring sheets
are placed such that the mechanical fasteners are
completely overlapped, creating a surface which is
continuous and free of punctures. In horizontal
wéterproofing applications, the wétexgroofing membrane can
merely be rolled out without any means of fastening,
although'it is preferred to adhere or fasten the membrane
to the substrate. 1In applications where the form is
permanent, such as in vertical lagging operations, the
carrier can also be adhered to the form through the use of
adhesives.

In the lagging form application, the present method
involves applying a carrier/synthetic adhesive composition
to a form (synthetic adhesive side exposed). Thereafter,

num\ \lllh i \‘i\ﬁif |



structure. SUVMARY OF THE | NVENTI ON The

I nvention relates to a nenbrane having a carrier |ayer, first adhesive

| ayer, and protective coating |layer that permt cenentitious naterials to
be cast agai nst them and bonded thereto when allowed to cure_or set. The
menbrane conprises a layer of finely divided particulate material disposed
upon the protective coating |ayer. The particulate material further reduces
the tack of the adhesive and protective coating |ayers, such as to permt

foot traffic while still providing the abilityl¥o bond with cast
cementitious materials. The invention thus provides a nenbrane
conpri si ng: a carvier |ayer havjn%ggirs and secon najo&htaces;
a first pressure-sefdier Pretagh Jayehykt PdRELEICHNSREFELT A% i ef P Fr st.
mej or face; insRiresectilye adharedgslaey endcenfieliapsi coiswitd ni Bt
adhesive layer: conti}iplls hdearpPbEMY Bat298kL 1 VEL A0ARIY 41300 be
protective coating layers elnq: . .

. pointed out that the present invention contemplates

applying a carrier/synthetic adhesive/protective layer
composition in a single step. Other exemplary variations
on this theme are also contemplated.

After the cast concrete has set sufficiently, the
jnterior forms(s) are removed and the exterior "lagging”

. form may be optionally removed. This determination of
" cure is within the general skill of the art.

As used herein, making a structure "waterproof”
means eliminating the ability of water to penetrate the
structure. The present invention is used to
makewaterproof structures constructed of materials such as
concrete which are water-penetrable either inherently or
as a t;sult of imperfections such as cracks or pores. The
present invention relates to a post cast concrete
structure comprising the above waterproofing membrane
adhered to all or part of the surface of the structure.
Various civil engineering structures including, for
example, building, bridges, roads, and tunnels, are made
waterproof using the present invention. Building
foundations are the preferred structures.

Once the concrete has set, the membrane forms an
essentially fully-adhered, strong bond to the post cast
concrete. After seven days, adhesion is believed to be
about 95% of its final value (assuming no backfill
pressure). The bond strength is at least about 2 1b/in
(2"/min. 70°F) as measured by the method described in ASTM

. D903-49, incorporated herein by reference. It has been
discovered that this. fully adhered bond (adhesion greater
. that 2-1b/in) is formed even after the protective coating

face is exposed to over 40 megajoules of ultra violet
light/square meter (MJUV/mz) of real time outdoor exposure
(ASTM G7, incorporated herein by reference) prior to
casting., 1In
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operative to bond with a cenentitious material cast agai nst the nmenbrane
and allowed to cure; and a layer of finely divided particulate

mat eri al adhered onto said protective coating |ayer, said particul ate |ayer
bei ng operative to permt a cenentitious material to be case against said
first adhesive |layer and said protective coating |ayer and bonded thereto

when all owed to cure. In a further enbodi nent the invention

provi des a wat erproofing nenbrane for adhering to freshly poured concrete
conposi tions upon curing, conprising: - 1 <carrier layer having first
and second maj or faces; a pressure sensitive adhesive | ayer agai nst

the first major faCﬁBof t he, carr st one

protective coating®FRFE "2t adi ﬁé ??é?GQ§h§§Pv§uf3.%ﬁ °°rn58pbbpﬁfing
at | east one addi teqelﬁalﬂlﬁ dn eoapgy @ pa tpi gﬁtM'é!lb%n rthel i ght

waterproofing laminates of the present invention are
operative to form a fully adhered bond with concrete cast
subsequently against the pre-applied laminates, because
the laminates are not cracked by the sunlight energy. The
. present inventors have discovered that the concrete does
not form a bond at the "cracked" portions of the membranes.

Contemplated equivalents of the present invention
include other carriers, synthetic adhesives and protective
coatings with characteristics similar to the specific
materials described above. Additionally, waterproofing
layers or components which do not interfere with
thepresent invention are also contemplated. Alternative
methods which result in a waterproofed structure utilizing
analogous waterproofing membranes are also contemplated.

Figure 2 illustrates a further exemplary
waterproofing membrane 10 of the present invention wherein
the carrier sheet 4 has pressure-sensitive adhesive layer
9 and 5 on both sides to permit the membrane 10 to be
adhered to a cementitious substrate 12, such as a concrete
deck, and to bond with concrete that is cast and cured
against the outward facing waterproofing adhesive layer §
and protective coating layer §. A release sheet 11, which
may comprise silicone-coated paper or other known slip
film materials, are preferably applied to the second
adhesive layer 9 to permit the laminate 10 to be rolled up
and delivered to the installation site.

The second waterproofing adhesive layer 9, located
on the carrier sheet 4 opposite the second adhesive layer
5 and protective coating 6 layers, should be sufficiently
pressure-sensitive to permit adhesion to cementitious
substrates 10, such as concrete, cement, mortar, brick,
stone, and the like. The second adhesive layer 9 may be
comprised of a bituminous or non-bituminous waterproofing
adhesive similar to the materials described above.

This Sheet Has Been RTlaced
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-5- stabilizer, antioxidant, filler, plasticizer, rheological additive,

m xture thereof; the pressure-sensitive adhesive | ayer and
el astonmeric protective coating |ayer being operative to bond with a
cenentitious material cast against themand allowed to cure; t he

wat er proof i ng nmenbrane further conprising a discrete |layer of finely
divided particulate material applied as a separate coating onto the
protective coating

- 13 -

However, since the second waterproofing adhesive layer 9

¢ will not likely be exposed to sunlight and the elements,
bituminous adhesives that are well-known in the
- waterproofing art may preferably be employed.

Bituminous adhesives which may be used in the
second adhesive layer 9 preferably comprise natural or
synthetic rubber, virgin or reclaimed, blended into
bitumen to provide a smooth mix. Preferably, the

or

bituminous adhesive comprises a processing oil, such as an

aromatic oil, and the ratio by weight of bitumen/oil to

rubber should preferably be in the range of 70:30 and more

preferably 75:25 to 93:7.

The second waterproofing adhesive layer 9 provides

a number of advantages. For example, the extra step of
having to apply a waterproofing adhesive layer to a
concrete panel or deck is avoided, and the expense of
labor and time at a jobsite is conseguently minimized.
Reliance upon the use of a two-sided tape, as anotﬁqr

example, with the attendant waste due to discarded release

paper, is also avoided.

Exemplary membranes having the two adhesive layers

5 and 9 provide novel waterproofing uses. For example,
the "double-sided" membranes are suitable for use in wet

rooms {such as bathrooms, laundry rooms, mechanical rooms)

which have an existing floor and a post applied
cementitious overlay (e.g., grouting and ceramic tile
which is fabricated upon the laminate 10 after the
lamznate is adhered to the floor).

The exemplary "double-sided* membranes 10 are also

useful in roof construction., For example, the laminate 10

* : is adhered by its second waterproofing adhesive layer 9
against a concrete roofing deck, and a tile overlay is

- secﬁred upon the laminate 10 using mortar or other
cementitious compositions.

een Replaced
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| ayer, the protective coating |ayer being nade before the |layer of finely
divided particulate material is applied thereupon as a separate coating,
the particulate |ayer conprising particles having a size from0.1 to 1000
m crons, which particles are partially enbedded as a separate discrete

| ayer on the pre-nmade protective coating |ayer; the particul ate

mat eri al being operative to permt foot traffic on the nenbrane while in a
hori zontal position and al so operative to permt a cenentitious nmaterial to
be cast against, and to forma waterproofing Barr er with, the adhesive

| ayer and el astoneric protective coating | ayer when the cenentitious

material is allowed to cur t, anof her odi nrent _the ent.i on
provi des a nethod for wat € ?’ﬁ S?nge c"&r‘%ﬁ si“ﬁm Faee ?@ﬁan 3ho' 08 '}rsgél ar ng
a substrate; bpidge diecy copstfuntiod nanﬁht@hakhﬁnﬁqumdga@beﬁ%ﬂﬁ er

ayer having first gig.secead BBl findraeCto axistshg MdHivUntaseseiideveal
adhesi ve | ayer adhe on sald carri
slabs, and a concre e wearing surface is cast upon

exemplary non-bituminous/protective coating layers 5 and §.

Exemplary membranes 10 having adhesive layers 5 and
9 on both sides are suitable for waterproofing the inner
surfaces of tunnels. The excated tunnel is often lined
with sprayed or cast concrete to provide a smooth
surface. Subsequently, a waterproofing membrane is placed
against this smoothened or levelléd surface either
directly or on top of a drainage medium or other
intermediate layer. Thus, further exemplary membranes of
the invention can be used in combination with known
drainage devices, such as those having a polymeric core
sheet and a water-permeable fabric attached to the core.
A cementitious material such as concrete is then poured or
spfayed against the concave, arched inner tunnel surface,
and allowed to cure to form a bond between the membrane
and concrete cast against it.

Figure 2 also illﬁstrates an exemplary meﬁbrane 10
of the invention which further comprises a layer 15
comprising finely divided particulate material. The term
"finely divided particulate material"™ means and refers to
granules, particles, powders, dust, or ground material,
Such particulate material, for example, can comprise
calcium carbonate, sand, silicate sand, cement, talc,
titanium dioxide, carbon black, slate dust, granite dust,
clay, and the like. Calcium carbonate and sand are
preferred. The finely divided pa:ticula%e material should
éreferably be adhered to the protective coating layer 6 as
a separate layer. It 'is believed that the particulate
layer 15 while be partially embedded into the protective
coating layer. A preferred particle size range is about
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first maor face; a protective coating |ayer coated onto said first
adhesi ve layer; and a finely divided particulate material |ayer adhered
onto said protective coating layer, said first adhesive |ayer, protective
coating layer, and particulate |ayer being operative to permt a
cenentitious material to be cast against the nenbrane and to be bonded
therewith when cured; and di sposi ng agai nst said substrate said
carrier |ayer of said nmenbrane; and casting agai nst said nenbrane a
cenentitious material which, when allowed te gst,- is bonded to said
particul ate | ayer, protective coating |layer, and first adhesive |ayer.

0.1-1000 microns, and more preferably the range is about

. 0.2-100 microns. It is believed that the selection of
suitable particle sizes would be within the skill of those
- _ ' in the art. The particle layer 15 size should preferably

be sufficient to further reduce the tack on the surface of
the membrane, yet be capable of allowing a cementitious
material to be cast against it to bond with the
underlying adhesive 5 and protective coating § layers.

The exemplary use of a discrete layer of finely
divided particulate material 15 as discussed above is
indeed deemed to be an additional patentable aspect of the
present invention. U.S. Patent 5,993,328 of Cogliano,
owned by the common assignee hereof, teaches that sand and
dust particles can be incorporated as a filler in a
bitumen-covering coating layer. However, the present
inventors have surprisingly discovered that non-bituminous
adhesive-~-based membranes of the invention can still bond
with post cast concrete even after the protective coating
layer 6 is dusted with separate coating 15, and even after
the separate coating 15 has been subjected to foot. traffic
in a hog}iontal installation.

Accordingly, further embodiments of the invention
comprise a carrier 3, a non-bituminous waterproofing
adhesive layer 5, a protective coating § disposed on the
non-bituminous adhesive layer 5, and a layer of finely
divided particulate matter )5 that is adhered to the -
protective coating layer §. “The membrane can be installed
upon vertical cenmentitious substrates, such as concrete
walls, as well as upoh horizontal surfaces such as
concrete decks, roofing décks, highways and roadways, and

¢ the like. 1In vertical applications, the particulate layer
15 can make the produce easier to handle and install.
- In another exemplary membrane which employs the

second waterproofing adhésive layer 9, both the carrier
layer 4 and second adhesive layer 9 preferably extend
beyond the width of the first adhesive layer 5, the
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- 6- BRI EF DESCRI PTI ON OF DRAW NGS Fig. 1is a
cross-sectional representation of an exenplary nenbrane of the present

i nvention adhered onto a horizontal concrete deck. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Figure 1 illustrates an exenplary
menbrane 10 of the invention which further conprises a |layer 15 conprising
finely divided particulate material. The term"finely divided particul ate
material"” means and refers to granules, particles, powlers, dust, or ground
material. Such particulate material, for exanpfer can conprise cal ci um
carbonate, sand, silicate sand, cenent, talc, titaniumdi oxide, carbon

sand are prof erred PEPRacErEIParifoclav Bk, Hhd, b8 prEk ARSI PIEE S °

adhered to a prot edtfi usedoasudly thayeth® secqend adhesive layer of one '
membrane can be side-lapped onto the exposed (extended)
carrier layer of an adjacent membrane so as to provide a
unified barrier.

A number of methods for making exemplary
waterproofing membranes of the invention are possible.

One presently preferred method involves coating one side
of a double-sided release liner (e.g., plastic or paper
covered on both sides with silicone) with the protective
coating layer 6, and winding this up into a roll. The
protective coating § side of the roll can then be coated
with a bituminous and more preferably a non-bituminous
adhesive layer S (e.g., a styrene¥isoprene-styrene based
adhesive), which is then laminated to a carrier sheet 4
(e.g., a polyethylene f£ilm), and wound up into a master
roll. To make a “double-sided” membrane, the master roll
is unwound and the exposed side of the release liner is
coated with the second waterproofing layer 8. This is
then wound up, and the release liner is transferred from
the protective coating side to the second adhesive layer 9
when the roll is again unwound (such as at the
installdtion site).

An exemplary method for making an exemplary
membiane of the invention comprises making the
above-described “master roll” (which comprises the release
liner, protective coating, non-bituminous layer, and
carrier), and then removing the release liner to expose
the protective coating layer §. Finely divided
particulate'hatter (e.g., sand or calcium carbonate
powder) can then be applied directly to the protective
coating layer §. '
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" T



séparafe | ayer. The particulate layer 15 will be partially enbedded into
the protective coating |ayer. A preferred particle size range is about
0.1-1000 mcrons, and nore preferably the range is about 0.2-100 m crons.
It is believed that the selection of suitable particle sizes wuld be
within the skill of those in the art. The particle |layer 15 size should
preferably be sufficient to further reduce the tack on the surface of the
menbrane, yet be capable of allowing a cenmentitious material to be cast
against it to bond with an underlying adhesivg7layer 5 and protective
coating | ayer 6. The present inventors have surprisingly discovered
t hat non-bi tum nous adhesi ve-based nenbranes of the invention can stil
bond wi th post-cast concrateexermplaayteetkododt sbei dovenbiomgfdmyer is

dusted with a sepagalir ?Q@&tm; c%ﬂ@r?é’@é‘ @id %rteprGOSGP%ai&u@%t' ng 15 has
been subjected to foot traffic i orizo

i.n
Accordi ngly, embodiStftLabes tquﬂﬁﬂﬁt?ﬁe&t&ﬂﬁ s@eﬁgﬁﬁ??l cpmpFisingn
bi t um,nous wat er pr eafririgratifyeesi haviagefitst andr secondveajontfaunest di §posted

on the non-bitum Noi%RARESLe+aVE" adnedile qaﬁxesaﬂéxéan@.&ysﬂldvedeﬁler

particul ate matter I's adhered rotegtlve coatin %y )
The nenbrane can bé‘Fﬁ§tHPI%RiQﬁﬁSﬁ a protect1 e coating layer coated onto

said first adhesive layer; said first prgssure~sen51t1ve
adhesive and protective coating layers béing operative to
‘bond with cementious material cast against the membrang
and allowed to cure; and a second pressure-sensitive layer
adhered onto said carrier second major face, said second
adhesive layer being operative to adhere the membrane onto
a substrate such that a cementious material can be cast
against said first adhesive layer and said protective
coating layer; adhering said second adhesive layer of said
membrane onto said substrate; and casting against said
adhered membrane a cementitious material which, when
allowed to set, is bonded to said first adhesive layer and
protective coating layers.

Another exemplary method coﬁprises providing a
substrate; providing a preformed membrane comprising a
carrier layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating Iajer coated onto
said first adhesive layer; and a finely divided
particulate material layer adhered onto said protective
coating layer, §aid first adhesive layer, protective
coating layer, and particulate layer being operative to
permit a cementitious material to be cast against the
membrane and to be bonded therewith when cﬁred; and

* disposing against said substrate said carrier layer of
said membrane; and casting against said membrane a

. cementitious material which, when ailowed to set, is
bonded to said particulate layer, protective coating
layer, and first adhesive layer.
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vertical cementitious substrates, such as concrete walls, as well as upon
hori zontal surfaces such as concrete decks, roofing decks, highways and
roadways, and the like. In vertical applications, the particulate |ayer 15

can nmake the product easier to handle and install. I n anot her
exenpl ary menbrane which enpl oys a second wat er proofing
-7-

- 18 -

In a further exemplary method of the invention, a
membrane having a carrier layer 4, first adhesive layer S,
a protective coating layer 6, and a particulate layer 15
is used in known clay heave systems. For example, see GB
2,252,988 A, published August 26, 1992. Thus, the
membrane, for example, is loose-laid upon a substrate
which may comprise wooden planking under which are
positioned flexible-wall containers. A cementitious
surface, such as concrete, is cast onto the membrane.
when cured, the concrete is waterproofed from beneath by
the membrane upon which it has been cast. After a
duration of time, the flexible-wall containers collapse,
and the membrane is left essentially fully adhered to the
underside of the concrete.

In further exemplary embodiments of the invention,
based on the methods just described above, the substrate
and said cast cementitious material, in combination with
said membrane, forms a unitary structure when said
cementitious material is allowed to set, said unitary
structure comprising a floor, an imner tunnel wall, a
foundation wall, a room floor, a roof deck, or a
bridgedeck.
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adhesibe | ayer 9, both the carrier layer 4 and second adhesive |ayer 9
preferably extend beyond the width of the first adhesive |layer 5, the
protective coating layer 6, and the particulate layer 15 such that the

(extended) carrier |ayer of an adjacent nmenbrane so as

second adhesive | ayer of one nenbrane can be side-Iap
i n|f|ed
barrier. ' The carrier layer of the lamnate of th l””ﬁ ntlon

can be fabricated froma thernoplastic, rubber, or netal in the

or m of

continuous film a woven nmaterial, glass, or a non-woven material.

- Thernopl astics particularly suited for use 1% the present

hi gh density pol yethyl ene (HDPE), polyethylene terephthal ate (PET),
pol ystyrene (PS),

pol yvi nyl chl oride (PVQ g ol g]des é €§
conbi nati ons t her eof . T?R?(ﬁ%%ﬁP@F“Faﬁéﬁméiﬁf ﬁ%? §e58°T Y nate conpri si ng
two or nore shegijustrationsProEf ¢hecpresenti dnyentdonhebWopRER ML fi | s of

HDPE, PET or

4

PVC.

lnIQSaERSEO limit the scope of the invention as described
above and claimed below:

EXAMPLE 1
Preparation of Waterproofing Membrane
and Testing Procedure

A waterproofing sheet membrane is manufactured
using a 20 mil HDPE carrier sheet coated on one face with
30 mil of an SIS based pressure sensitive hot melt
adhesive, HM-1597 (H.B. Fuller, Vadnais Heights, MN),
having a penetration of about 120 dmm. A styrene
butylacrylate latex, Ucar-123 (Union Carbide, Cary, NC),
having a penetrat;on of about 50 dmm, 1s coated onto the
adhesive side of the sheet membrane at a thickness of
about 5 mil. Concrete is post cast against the protective
coating surface of the waterproofing membrane composite
after the protective coating surface has been exposed by
up to 40 megajoules of ultraviolet light/square meter
(MJUV/mz) of real time weathering on a 34° south facing

"wall in Phoenix, AZ (ASTM G7). Adhesion is measured at a

constant rate of extension (CRE) of 2 in/min at 70°F with
an Instron (Model 100) CRE testing machine following ASTM
p903-49. The concrete is allowed to cure a minimum of
seven'days at room temperature before testing.

© EXAMPLE 2
Adhesion of Waterproofing Membrane
to Post-Cast Concrete
samples of the waterproofing membrane described in
Example 1-which experience no outdoor weathering develop
excellent adhesion to the post cast concrete of greater
than 9 1bsin. Adhesion of samples which have received

SUBSTITUTE SHEET (RULE 26)
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preferred carrier is a HDPE film The thickness of the carrier filmis from
0. 002 inches to 0.030 inches, preferably 0.016 inches. In preferred
menbr anes, especially those used outdoors, the first adhesive |ayer
conprises a non-bitum nous or synthetic adhesive, and the protective
coating preferably conprises an acrylic.

- 20 -

real time exposure decreases sharply with increasing real
time exposure and is about 0 1lb/in after exposures of
about 10 MJUV/m®. Adhesion remains at about 0 1b/in for
all exposure periods greater than 10 MJUV/m?.

EXAMPLE 3 .
Effect of the Addition of Light Absorbers
to the Adhesive

A polybutylene oil dispersion, 20 wt% carbon black,
is added to the adhesive of the membrane composite
described in Example 1. The resulting adhesive, HL2232-X
(H.B. Fuller) having a penetration of about 205 dmm, is
about 2 wt% carbon black., A styrene butylacrylate latex,
Ucar~123 (Union Carbide) having a penetration of about 50
dmm, is coated onto the adhesive side of the sheet
membrane composite (HL2232-X adhesive) at a thickness of
about 5 mil. Adhesion is measured after real time
weathering as described in Example 1. Samples which
experience no weathering develop excellent adhesion to the
post cast concrete of greater than % lb/in. Adhesion to
the concrete decreases as the samples experience increased
exposure time and is about 1 1lbsin after 40 MJUV/m2.

EXAMPLE 4

Effect of the Addition of Light Stabilizers and
Absorbers to the Protective Coating

A protective coating formulation was prepared by
mixing a 32 wt% carbon black agueous dispersion WD-2345
{Daniel Products, Jersey City, NJ), a hindered amine light
stabilizer Tinuvin 292 (Ciba Geigy, Hawthorne, NY), a
benzotriazole light absorber Tinuvin 1130 (Ciba Geigy),
and a styrene butylacrylate based latex Ucar-123 {(Union
Carbide), under high shear. The resulting formulation has
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- 8- As used herein, the term"synthetic adhesive" refers to

non-bi t um nous or

non- asphal ti ¢ adhesi ves. Exenpl ary non-bitum nous, or

synt hetic, adhesive layers of the present invention are selected from butyl
rubber based adhesi ves, polyisobutyl ene based adhesi ves, polyisobutyl based
adhesi ves, acrylic based adhesives, vinyl ether based adhesi ves,

styrene-i soprene-styrene based (SIS)

- 21 -

a penetration of about 55 dmm and is 5% carbon black, 2Z.5%
Tinuvin 1130, 5% Tinuvin 292, and 87.5% Ucar-123 based on
solids. A 5 mil layer of the formulated protective
coating is applied to the sheet waterproofing membrane
composite (HM-1597 adhesive) described in Example i.
Samples which experience no outdoor weathering develop
excellent adhesion to the post cast concrete of greater
than about 7 1lb/in. Adhesion to the cured concrete
decreases as the samples experience increased exposure
time and is about 1 1b/in after 40 MIUV/m2.

EXAMPLE 5

Effect of the Addition of Light Stabilizers and
Absorbers to the Adhesive and Protective Coating
The adhesive formulation (kHL2232-X) described in

Example 3 and the coating formulation described in Example
4 are used in the sheet waterproofing membrane composite
described in Example 1. Samples which experience no
outdoor weathering develop excellent adhesion to the post
cast concrete of greater than 9 1lb/in. Adhesion to the
cured concrete remains relatively consistent at about 7
1b/in up to 20 MJUV/m2. Adhesion does not fall below
about 3 lbsin for samples which have experienced up to 40
MJIUV/m? of real time outdoor exposure. The membrane is
fully adhered over the entire area between the sheet
membrane system and the cured concrete, resulting in an
effective waterproofing barrier.
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adhesi ves, styrene-ethyl ene-butyl ene-styrene based (SEBS) adhesives,
styrene-but adi ene-styrene based (SBS) adhesives, and conbi nations thereof.
Pressure-sensitive adhesives are preferred. Preferably, the synthetic
adhesive is a pressure sensitive hot nelt adhesive bl ock copolyner of SIS,
SBS or SEBS. Most preferably, thesynthetic pressure sensitive hot nelt

adhesi ve is based on an SIS bl ock copol yner. For a nore det %}sgﬁemasBeenRe

description of pressure sensitive adhesives, see Satas. HandH ll”"”luili‘ced

Pressure Sensitive Adhesive Techdol ogy, by Vardostrand Rein

Inc. (1982), incorporated herein by reference. The n
or synthetic adhesive layer can optionally t@sn typical additives, such
as light absorbers (i.e. carbon black, benzotriazoles, etc.), l|ight

We claim:

1. A laminate membrane comprising:

a carrier layer having first and second major faces;

a first pressure-sensitive adhesive layer adhered
on said carrier first major face;

a protective coating layer coated onto said first
adhesive layer; .

said first pressure-sensitive adhesive and
protective coating layeré being operative to bond with a
cementitious material cast against the membrane and
allowed to cure; and '

a second pressure-sensitive layer adhered onto said
carrier second major face, said second adhesive layer
being operative to adhere the membrane onto a substrate
such that a cementious material can be cast against said
first adhesive layer and said protective coating layer.

2. The membrane of claim 1 wherein said carrier
layer comprises a continuous film, sheet, woven, or
nonwoven thermoplastic, rubber, glass, or metal material.

3. The membrane of claim 2 wherein said first
adhesive layer comprises a bituminous or non-bituminous
adhesive.

4. The membrane of claim 3 wherein said first
adhesive layer comprises a non-bituminous adhesive, and
said second adhesive layer comprises a bituminous or
non-bituminous adhesive,

5. The membrane of claim 4 wherein said first
adhesive layer comprises a non-bituminous adhesive, and
said second adhesive layer comprises a bituminous adhesive.

A D



stabilizers (i.e. hindered am nes, benzophenones), antioxidants (i:
hi ndered phenols), fillers (i.e. calciumcarbonate, silica tlta

di oxi de, etc.), plasticizers, rheol ogical additives, and as kw“i
thereof. Preferred synthetic adhesive |ayers contain. |ight
light. stabilizers, and antioxidants. It has further
that the adhesion to post cast concrete is inproved when the
non- bi t um nous adhesive |ayer has a penetration greater than
decim|limeters (dmm (150 g, 5 sec., 70[erk] &} as neasured accordlng to
ASTM D 5-73, incorporated herein by reference.
6. The membrane of claim 1 further comprising a
" layer of finely divided particulate material disposed upon
said protective coating layer, said finely divided
P particulate material being operative to permit a
cementitious material to be cast against said carrier first
major face and to be bonded to said first adhesive layer

and protective coating layer when cured.

7. The membrane of claim 6 wherein said finely
divided'particulate material comprises granules, particles,
powder, dust, or ground material.

8. The membrane of claim 7 wherein said finely
divided particulate material comprises calcium carbonate,
cement, talc, sand, granite dust, slate dust, clay,
titanium dioxide, carbon black, or a combination thereof.

9. The membrane of claim 1 wherein said second
adhesive layer is adhered onto a substrate.

16. The membrane of claim 9 wherein said substrate
comprises concrete, mortar, cement, shotcrete, grout,
metal, particle board, gypsum board, plywood, a drainage
device, a lagging form, or a combination thereof,

11. The membrane of claim 1 wherein said carrier
layer comprises a laminate comprising at least two layers.
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-9- The "adhesive" nature of the non-bitum nous pressure sensitive
adhesi ve | ayer has the added benefit in that side |laps and end | aps of the
menbrane are easily formed. The preferred thickness of an exenprary' )

non- bi t um nous adhesi ve | ayer of the present invention is This }hsBamRTmmai

T

12. A method for waterproofing comprising the steps

- 24 -

of :

providing a substrate;

providing a preformed membrane comprising a carrier

" layer having first and second major faces; a first

pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; said first pressure-sensitive
adhesive and protective coating layers being operative to
bond with cementicus material cast against the membrane and
allowed to cure; and a second pressure-sensitive layer
adhered onto said carrier second major face, said second
adhesive layer being operative to adhere the mewbrane onto
a substrate such that a cementious material can be cast
against said first adhesive layer and said protective
coating layer;

adhering-said second adhesive layer of said membrane
onto said substrate; and

- casting against said adhered membrane a cementitious

material which, when allowed to set, is bonded to said
first adhesive layer and protective coating layers.

13. The method of claim 12 wherein said )
cementitious material comprises concrete, mortar, cement,
shotcrete, grout, or a combination thereof.

14, The method of claim 13 wherein said membrane
further comprises a layer of finely divided particulate
material bonded onto said protective coating layer.

1S. The method of claim 14 wherein said substrate
and said cast cementitious material, in combination with
said membrane, forms a unitary structure when said
cementitious material is allowed to set, said unitary
structure comprising a floor, an inner tunnel wall, a
foundation wall, a room floor, a roof deck, or a bridgedeck.
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from 0.005 inches to 0.080 inches, preferably greater than
0. 020 i nches. The protective coating | ayer of the present
invention is intended to have mnimal tack and protects the synthetic

adhesive fromdust, dirt, and the elenents (particularly sun igﬁk Baﬁ e
sane time, the protective coating |ayer does not hinder th&3 e
menbrane to forma fully adhered strong bond to the post ;}H mF nd
the resulting structure. The protective coating |ay
selected fromthe group consisting of styrene zmut-adi ene rubber based (SBR)
coatings, carboxylated SBR based coatings, acrylic based coatings,
pol yvi nyl i dene chl ori de based (PVDC) coatings, polyvinyl chloride based
(PVO) coatings, ethylene ¥fnylA Zesbasee ceppiAdmdBased (EVA) coatings,

) a carrier layer having first and second major faces;

a first pressure-sensitive adhesive layer adhered on
said carrier first major face;

a protective coating layer coated onto said first
adhesive layer;

said first pressure-sensitive adhesive and
protective coating layers being operative to bond with a
cementitious material cast against the membrane and allowed
to cure; and

a layer of finely divided particulate material
adhered onto said protective cdéting layer, said
particulate layer being operative to permit a cementitious
material to be cast against said first adhesive layer and
said protective coating layer and bonded thereto when
allowed to cure.

17. The wmembrane of claim 16 wherein said carrier
layer comprises a continuous film, sheet, woven, or
nonwoven thermoplastic, rubber, glass, or metal material. -

18. The membrane of claim 17 wherein said first
adhesive layer comprises a bituminous or non-bituminous
adhesive. )

19. The membrane-of claim 18 wherein said finely
divided particulate material comprises granules, particles,
powder, dust, or ground material. '

20. The membrane of claim 19 wherein said finely
\ divided particulate material comprises calcium carbonate,
cement, talc, sand, granite dust, slate dust, clay,
titanium dioxide, carbon black, or a combination thereof.
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efhyleﬁe et hyl acetate copol ynmer based (EEA) coatings, polychloroprene
based coatings, polyester based coatings, polyurethane based coatings,

styrene-i soprene-styrene based (SIS) coatings, styrene-butadiene- REHIRed
based (SBS) coatings, styrene-ethylene-butadi ene-styrene Thi

coatings, and conbinations thereof. Preferred protective ¢ BL\“\
acrylic based coatings. Mdst preferred are styrene butyl ac

coat i ngs. El ast omeri-c protective coatings are preferred. As used

herein, the term el astoner neans an el asti c-pebynaer havi ng properties
simlar to those of vulcanized natural rubber; nanmely, the- ability to be

stretched to at least twice its original |length and.to retract. very rapidly
to approximately its origthal A @ﬁ@?ﬂdv@ﬂﬁ1W§§%é358ﬁglﬁﬁa§?TﬁﬁﬁﬁH?g ke SRL

acrylic-based coatigggs are preferred; and

providing a substrate;

providing a preformed membrane comprising a carrier
layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered oh said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; and a finely divided particulate
material layer adhered onto said protective coating layer,
said first adhesive layer, protective coating layer, and
particulate layer being operative to permit a cementitious
material to be cast against the membrane and to be bonded
therewith when cured; and

disposing against said substrate said carrier layer
of said membrane; and

casting against said membrane a cementitious
material which, when allowed to set, is bonded to said
Tpa:ticulate layer, protective coating layer, and first
thesive layer.

22, The method of claim 21 wherein said membrane is
disposed against a substrate comprising wood, plywood,
particle board, concrete, cement, earth, a drainage device,
metal, mortar, grout, shotcrete, gypsum, 2 lagging form, or
a combination thereof.

23. The method of claim 22 wherein said membrane is
disposed upon a horizontal surface.

24. The method of claim 23 further comprising the
steps of walking upon said finely divi@ed particulate
material layer, and subsequently casting a cementitious
material upon said particulate layer, whereby said
cementitious layer bonds wheg cured with said underlying

protective coating and adhesive layers.

T
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3
el astoneric styrene butyl acryl ate based coatings are nost preferred.

- 27 -

ABSTRACT OF THE INVENTION

An exemplary waterproofing membrane comprises a
carrier layer having a non-bituminous pressure-sensitive
waterproofing adhesive, a protective layer coated on the
non-bituminous adhesive, and a second waterproofing
adhesive layer on the other face of the carrier to permit
adherence of the membrane to a cementious surface and to
permit concrete to be cast against the non-bituminous layer
and protective coating and to be bonded thereto when
cured. Further exemplary membranes comprise a dusted layer
on the protective coating to permit foot traffic. The
membranes of the invention are useful in so-called
horizontal and vertical lagging installations. Methods for
waterproofing between cementious surfaces, in tunnels, and

on concrete decks are also disclosed.
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-10- The protective coating |ayer may optionally contain typica

additives, such as, |ight absorbers (i.e. carbon bl ack, benzotriazol es,
etc.), light stabilizers (i.e. hindered am nes, benzophenones),
antioxidants (i.e. hindered phenols), fillers (i.e. calciumcarbonate,
silica, titaniumdioxide, etc.) plasticizers, rheological additives and
m xtures thereof. Preferred synthetic adhesive |ayers contain |ight
stabilizers and fillers. It has further been discovered that the
adhesion to post cast concrete is greatly1bn§roved when the protective

{i
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cdéting has a penetration greater than 30 dmm (150 g. 5 sec.,
70[err]F) as neasured according to ASTM D 5-73, incorporated herein by

ref erence. The thickness of the protective coating is from about

inches to 0.020 inches, preferably about 0.003 inches. The geonetric
configuration of the present invention conprises a carrier, the synthetic
or non- bltuntnous adhesi ve | ayer affixed to one face of the carrier, and
the protectivé |ayer affixed to the exp 9sed face of the synthetic adhesi ve
| ayer. The | ayers can be affixed together by any neans. The
preferred enbodi ment of the present invention conprises: a 0.016 inch high
nodul us thernoplastic HDPE carrier film a 0.025 inch SI'S bl ock copol yner
synt hetic pressure-sensitive adhesive |ayer containing fromO to

h |

FIG. 2
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10% carbon bl & fionb sHeeoout” 299, O to. 5% benzophenone,
H%
%0 en

and 0 to r| azol e; and about 0.003 (6 ﬂaﬁ r6r 8 yren
butylacrylate protect{ N@? agg contai ning from

titani um di oxiDaR nos |y about+4%, P to 5%stear|cally

hi ndered terti ary anmne light stabilizer (HALS) (nost preferably about 29%.
WATERPROOFING MEMBRANRE

X ,o
PRE el

The present application is a continuation-in-part
application'of Serial No. 07/931,121, filed August 17,
1992, allowed, which-application was a file wrapper
continuation of Serial No. 07/662,853 filed March 1, 1991,

abandoned.

FIELD OF THE IRVERTIOR
The present invention relates to compositions and

methods useful for waterproofing or dampproofing various
_water-penetrable materials used in building construction
and other civil engineering projects. More particularly,
the present invention relates to novel waterproofing
membranes coﬁgrised-of a carrier sheet, a bituminous or
non-bituminous adhegive layer, a protective layer coating
on said adhesive 135@%, and a second bituminous or
non-bituminous adhesive layer located@ on the other side of
said carrier layer. Other exemplary membranes comprise a
carrier layer, a bituminous or non-bitiminous adhesive
layer, a protective coating layer, and a layer comprising
finely divided particulate material adhered onto the
protective coating layer.

. BACKGROURD

Various materials used in building construction and
other civil engineering projects such as roads and bridges
are susceptible to water penetration resulting either from
their inherent properties or imperfections such as cracks
or pores. Reducing or eliminating water penetration
through structures formed of these materials often is
desirable such as for below-grade building walls, and may
Se critical in certain structures, .such as those which
house expensive electrical equipment, or tunnels which
permit passage of vehicular or pedestrian traffic under

bodies of water.
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Unl i ke conventional waterproofing |am nates, which are post-applied to
exi sting pre-fornmed concrete structures, the present waterproofing
menbranes may be pre-applied to a substrate, such as concrete, nortar,
cenent. shotcrete, grout, netal, particle board, gypsum wood, plywood,
earth, a drainage device, a lagging farm -or a conbination thereof
Cenmentitious materials which may be

In conventional waterproofing applications, the
waterproofing material is “post applied" to an existing
concrete structure. In other words, a water-proofing
agent is coated or laminated onto pre-formed structures;
the waterproofing agent is then applied after the concrete
is shaped and cured. Available conventional waterproofing
agents include ethylene propylene diene monomer (EPDM)
sheets, polyvinyl chloride sheets, neoprene sheets,
bentonite panels, built-up asphalt systems, coal
tar-based, and other asphalt-based compositions.
Asphalt-based compositions are currently preferred; most
preferred are preformed, flexible sheet-like waterproofing
laminates of a support film(s) and a bituminous layer(s)
such as described in U.S. Patent Nos. 3,741,856;
3,853,682; and 3,900,102. Bituthene® brand of
waterproofing is an example of a popular commercial
membrane.

In many inner-city construction projects, the
concrete foundation of one structure is poured very close
'to the foundation and/or property line of its neighbors.
In these situations, a permanent concrete form, typically
constructed using wooden planks, is assembled along the
exterior of the foundation. This is referred to as
*vertical lagging" or simply *“lagging”. During a lagging
operation, it is virtually impossible to apply a-
conventional post applied waterproofing membrane to the
cured exterior of the foundation because the exterior
surface of the concrete is facing égainst the lagging form
and thus cannot be exposed or rendered accessible for
aéplication of a waterproofing membrane.

Accordingly, attempts have been made to affix a
pre-applied waterproofing membrane to the lagging form
before the wet concrete is poured. Pre-applied
waterproofing systems have been limited to bentonite based
products including Volclay Panels, Paraseal, and Claymax.

This is the replacement sheet
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cast agai nst the nenbrane include concrete, cenent, shotcrete, grout,
nortar, or a conbination thereof, can subsequently be cast against the
menbrane. The casting of gypsum based materials is al so contenpl at ed.

The nenbrane is affixed to a substrate prior to post casting the cenentious
material. As used herein, a "form' can be any container or any portion of a
cont ai ner which contacts cast concrete. This 3 rmcludes horizontal and
vertical surfaces. In nost applications the carrier is affixed to the form

vy, chancal |y LGRLS 0% < Vi FRTUGATE AN I R SR it

conpl etely overl aq:xpeej;pmdaattn rqyra:asdtr wath witieh and aredtricss mrrmee@lef

punctures. In horjzant glo WA P WY aReoRPP! HERVENS tHe & MPEET 63 A ithQ

menbrane can lagging material/structure actually prevents the formation
of an expanded wet clay layer of a desirable density high
enough to qualify the material as impermeable. Of primary
concern is the unevenness and the voids in the lagging
substrate which may prevent the formation of the
impermeable clay layer.

Conventionally preferred asphaltic based
waterproofing membrane systems have several significant
deficiencies when applied with the adhesive facing out in
a lagging situation. First, they tend to oxidize during
short periods of outdoor exposure and "mud cracks" develop
on the adhesive surface. The oxidized surface does not
bond to the post cast concrete (i.e. concrete that is
subsequently cast). Second, the exposed adhesive surface
of the waterproofing membrane tends to become fouled by
the elements and by dust. Accordingly, it would be
desirabYe to have an essentially non-tacky waterproofing
membrane which can be pre-applied to a concrete form,
resist chemical and physical changes from real time
outdoor exposure, and develop a strong, fully-adhered bond
to the post cast concrete structure (ie. the concrete
structure which is formed'subsequently to the application
or installation of the waterproofing membrane).

An objective of the present invention is to provide
a waterproofing membrane which can be pre-applied to a
concrete form and which can adhere strongly to the post
cast concrete. )

It is also an objective to provide a waterproofing
membrane to resist chemical and physical changes during
outside exposure and still have the capability for forming
a strong and intimate bond to post-cast concrete.

It is further an objective to provide a highly
weatherable waterproofing membrane which is essentially -

not tacky to the touch.
This is the replacement sheet
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merely be rolled out wi thout any neans of fastening, although it is
preferred to adhere or fasten the nenbrane to the substrate. An

applications where the formis permanent, such as in vertilh Replaced
operations, the carrier can also be adhered to the formthr H Iﬁf
adhesi ves. In the lagging formapplication, the pr

I nvol ves applying a carrier/synthetic adhesi-véd eonposition to a form
(synthetic adhesive side exposed). Thereafter,

Also, it is an objective to provide a method for
pre-applying waterproofing membranes which become fully
adhered to the resulting post cast concrete structure.

It is yet another objective to provide a novel
waterproofing post cast concrete structure.

SUMMARY OF THE INVENTION

The invention provides a membrane having a carrier
layer, first adhesive layer, and protective coating layer
that permit cementitious materials to be cast against them
and bonded thereto when allowed to cure or-set. Exemplary
membranes comprise a second adhesive layer on the backside
of the carrier to permit adhering to substrates and/or a
layer of finely divided particulate material disposed upon
the protective coating layer. The particulate material
further reduces the tack of the adhesive and protective
coating layers, such as to permit foot traffic while still
providing the ability to bond with cast cementitious
materials.

Thus, an exemplary membrane comprises a carrier
layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; said first pressure-sensitive
adhesive and protective coating layers being operative to
bond with a cementitious material cast against the
membrane and allowed to cure; and a second
pressure-sensitive layer adhered onto said carrier second
major face, said second adhesive layer being operative to
adhere the membrane onto a substrate such that a
cementious material can be cast against said first
adhesive layer and said protective coating layer.

A further exemplary membrane comprises a carrier
layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier

first major face; a protective coating layer coated onto
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the protective layer is painted or sprayed on. This insures fully

adhered side and end | aps, creating a continuous waterproofing barrier. It
shoul d al so be pointed out that the present invention contenplates applying
a carrier/synthetic adhesive/protective |ayer conposition in a single step.
O her exenplary variations on this thene are al so contenpl at ed.

- S -

said first adhesive layer; a carrier layer having first
and second major faces; a first pressure-sensitive
adhesive layer adhered on said carrier first major face; a
protective coating layer coated onto said first adhesive
layer; said first pressure-sensitive adhesive and
protective coating layers being operative to bond with 8
cementitious material cast against the membrane and
allowed to cure; and a layer of finely divided particulate
material adhered onto said protective coating layer, said
particulate layer being operative to permit a cementitious
material to be cast against said first adhesive layer and
said protective coating layer and bonded thereto when
allowed to cure.

Exemplary methods for ﬁatgrproofing, involving the
exemplary membranes above, are also disclosed and set

forth hereinafter.
ai

BRIEF DESCRIPTIOR OF DRAWINGS

Fig. 1 is a lateral cross-sectional representation
of an exemplary waterproofing membrane of the present
invention; and

Fig. 2 is a cross-sectional representation of
another exemplary membrane adhered@ onto a horizontal
concrete deck.

Sheet Has Been Re‘laced
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After the cast concrete has set sufficiently, the interior forns(s) are
renoved and the exterior "lagging" formmy be optionally renpoved. This
determ nation of cure is within the general skill of the art. As
used herein, making a structure "waterproof” means elimnating the ability
of water to penetrate the structure. The present invention is used to
makewat er proof structures constructed of materials such as concrete which
are water-penetrable either inherently or as a result of inperfections such
as cracks or pores. The present invention Tetates to a post cast concrete
structure conprising the above waterproofing nenbrane adhered to all or

PRel udi ng, for exampl e, bui DRALLED DESERLPHFOR OF il IRREIOR * e <

AS shown in F1g. 1, an exemplary membrane of the
invention comprises a carrier layer 4, having a first
pressure-sensitive adhesive layer 5, and a protective
coating layer 3. Fig. 2 shows a further exemplary
membrane having a second adhesive layer 9 on the backside
of the carrier layer 4. The first and second adhesive
layers may comprise bituminous or non-bituminous
adhesives. Preferably, the first adhesive layer 5 is
non-bituminous, as will be further defined hereinafter,
and the second adhesive layer 9 preferably comprises a
bituminous layer. Another exemplary membrane comprises a
carrier layer 4, an adhesive layer S, a protective coating
layer 6, and a finely divided particulate material layer
15 (as shown in Fig. 2).

The carrier layer of the present invention can be
fabricated from a thermoplastic, rubber, or metal in the
form of a continuous film, a woven material, glass, or a
non-woven material. Thermoplastics particularly suited
for use in the present invention include high density
polyethylene (HDPE), polyethylene terephthalate (PET),
polystyrene (PS), polyvinyl chloride (PVC), polyamides
(PA), or combinations thereof. The carrier layer may
comprise a laminate comprising two or more sheets.

Preferred carriers are thermoplastic films of HDPE,
PET, or PVC. The most preferred carrier is a HDPE film.
The thickness of the carrier film is from about 0.002
inches to about 0.030 inches, preferably about 0.016
inches. | :

In preferred membranes, especially those used
outdoors, the first adhesive layer 5 comprises a
non-bituminous or synthetic adhesive, and the protective
coating. preferably comprises an acrylic. '

R o THIS SHEET HAS BEEN
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wat er proof using the present invention. Building foundations are the
preferred structures. Once the concrete has set, the nenbrane forns
an essentially fully-adhered, strong bond to the post cast concrete. After
seven days, adhesion is believed to be about 95%of its final value
(assum ng no backfill pressure). The bond strength is at |east about 2
Ib/in (2"/mn. 70[err]F) as neasured by the nethod described in ASTM
D903-49, incorporated herein by reference. kt7has been discovered that
this. fully adhered bond (adhesion greater that 2 Ib/in) is forned even
after the protective coating face is exposed to over 40 nmegajoules of ultra

viol et |ight/square nmete®s Mol Reseipy &sher armt' sunthatdsordbesd¥are (ASTM
G7, incorporated hesgmirs 6 nohebitumlinpisobrt foasdpHidtid kdhesives.

Exemplary non-bituminous, or synthetic, adhesive layers of
the present invention are selected from butyl rubber based
adhesives, polyisobqtylene based adhesives, polyisobutyl
based adhesives, acrylic based adhesives, vinyl ether
based adhesives, styrene-isoprene-styrene based (SIS)
adhesives, styrene-ethylene-butylene-styrene based (SEBS)
adhesives, styrene-butadiene-styrene based (SBS)
adhesives, and combinations thereof. Pressure-sensitive
adhesives are preferred. Preferably, the synthetic
adhesive is a pressure sensitive hot melt adhesive block
copolymer of SIS, SBS or SEBS. Most preferably,
thesynthetic pressure sensitive hot melt adhesive is based
on an SIS block copolymer. For a more detailed .
description of pressure sensitive adhesives, see Satas.
Handbook of Pressure Sensitive Adhesive Techdfology, by Van
. Rostrand Reinhold Company, Inc. (1982), incorporated
herein by reference. P

The non-bituminous or synthetic adhesive layer can
optionally contain typical additives, such as light
absorbers (i.e. carbon black, benzotriazoles, etc.), light
stabilizers (i.e. hindered amines, benzophenones),
antioxidants (i.e. hindered phenols), fillers (i.e.
calcium carbonate, silica, titanium dioxide, etc.),
plasticizers, rheological additives, and mixtures
thereof. Preferred synthetic adhesive layers contain .
light absorbers, light stabilizers, and antioxidants.

It has further been discovered that the adhesion to
post cast concrete is improved when the non-bituminous
adhesive layer has a penetration g:zater than about 30
decimillimeters (dmm) (150 g, 5 sec., 70°F) as measured
according to ASTM D 5-73, incorporated herein by reference.

heet Has Been R ‘““‘ : THIS SHEET HAS BEEN
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is Sheet Has Been Re laced

“THE

The “adhesive" nature of the non-bituminous
pressure sensitive adhesive layer has the added benefit in
that side laps and end laps of the membrane are easily
formed. The éreferred thickness of an exemplary
non-bituminous adhesive layer of the present invention is
from about 0.00S inches to about 0.080 inches, ‘preferably
greater than about 0.020 inches.

The protective coating layer 6 of the present
invention is intended to have minimal tack and protects
the synthetic adhesive from dust, dirt, and the elements
(barticula:ly sunlight). At the same time, the protective
coating layer does not hinder the ability of the membrane
to form a fully adhered strong bond to the post cast
concrete and the resulting structure.

The protective coating layer material is selected

from the group consisting of styrene butadiene rubber

based (SBR) coatings, carboxylated SBR based coatings,
acrylic based coatings, polyvinylidene chloride based
(PVDC) coatings, polyvinyl chloride based (PVC) coatings,
ethylene vinyl acetate copolymer based (EVA) coatings, '
etﬁylene ethyl acetate copolymer based (EEA) coatings,
polychloroprene based -coatings, polyester based coatings,
polyurethane based coatings, styrene-isoprene-styrene
based (SIS) coatings, styrene-butadiene-styrene based
(SBS) coatings, stytene—ethylene-butadieﬁe-styrene based
(SEBS) coatings, and combinations thereof. Preferred
protective coatings are acrylic based coatings. Most
preferred are styrene butylacrylate based coatings.

Elastomeric protective coatings are preferred. As
used herein, the term elastomer means an elastic polymer
having properties similar to those of vulcanized natural
rubber; namely, the ability to be stretched to at least
twice its original length and to retract very rapidly to
approximately its original length when released.
Elastomeric acrylic-based coatings are preferred; and
elastomeric styrene butylacrylate based coatings are most
preferred.
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ot her words, after outdoor exposure to outdoor sunlight equivalent in
energy of up to 40 MIUV/nferr], the waterproofing |am nates of the present
i nvention are operative to forma fully adhered bond with concrete cast
subsequent |y agai nst the pre-applied | am nates, because the |am nates are
not cracked by the sunlight energy. The present inventors have di scovered
that the concrete does not forma bond at the "cracked" portions of the

menbr anes. Cont enpl at ed equi val ents of 9the present invention include
other carriers, synthetic adhesives and protective coatings wth
characteristics simlar to the specific erials described, above.

Addi tional Iy, waterproof TRy R 3¢ &8 bﬂ%nigyﬁhl%ﬁyd%Pﬁb?“Fﬁ%%r?Qﬁﬁéln

wth typical additives, such as, light absorbers (i.e. carbon
black, benzotriazoles, etc.), light stabilizers (i.e.
hindered amines, benzophenones), antioxidants (i.e.
hindered phenols), fillers (i.e. calcium carbonate,
silica, titanium dioxide, etc.) plasticizers, rheological
additives and mixtures thereof. Preferred synthetic
adhesive layers contain light stabilizers and fillers.

It has further been discovered that the adhesion to
post cast concrete is greatly improved@ when the protective
coating has a penetration greater than about 30 dmm (150
g. S sec., 70°F) as measured according to ASTM D 5-73,
incorporated herein by reference. The thickness of the
protective coating is from about 0.001 inches to about
0.020 inches, preferably about 0.003 inckhes.

The geometric configuration of the present
invention comprises a carrier, the synthetic or
non-bituminous adhesive layer affixed to one face of the
carrier, and the protective layer affixed to the exposed
face of the synthetic adhesive layer. The layers can be
affixed together by any means.

The preferred embodiment of the present invention
comprises: a 0.016 inch high modulus thefmoplastic HDPE
carrier film; a 0.025 inch SIS block copolymer synthetic
pressute-sensiéive adhesive layer containing from 0 to
about 10% carbon black (most preferably about 2%), 0 to
about S% benzophenone, and 0 to about 5% benzotriazole;
and about 0.003 inch elastomeric styrene butylacrylate
protective coating containing from about 0 to about 10%
titanium dioxide (most preferably about 4%), 0 to about 5%
stearically hindered tertiary amine light stabilizer
(HALS) (most preferably about 2%).
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t hepresent invention are also contenplated. Alternative nmethods which
result in a waterproofed structure utilizing anal ogous wat er proofi ng
nmenbranes are al so cont enpl at ed. Figure 1 also illustrates an
exenpl ary wat er proofi ng nenbrane 10 of the present invention wherein the
carrier sheet 4 has pressure-sensitive adhesive layer 9 and 5 on both
sides to permt the nenbrane 10 to be adhered to a cenentitious substrate
12 , such as a concrete deck, and to bond_wjigh_concrete that is cast and
cured agai nst the outward facing waterproofing adhesive | ayer 5 and
protective coating layer 6. A release sheet whi ch may conpri se
silicone-coated paper dinlcitlwelcomevmiena}) Yatenpmaafiingd Slaningtesf,ewhbly

applied to the s H%d'@%eé t Qido | 10 to be
rolled up and deﬁlvng%d to t e |nstax?%t%§?f§? ol | AR
structures, the present waterproo£1ng membranes may be

pre-applied to a substrate, such as concrete, mortar,
cement, shotcrete, grout, metal, particle board, gypsum
board, plywood, a drainage device, a lagging form, or a
combination thereof. Cementitious materials which may be
cast against the memyrane include concrete, cement,
shotcrete, grout, mortar, or a combination thereof, can
subsequently be cast against the membrane. The casting of
gypsum-based materials is also contemplated.

The membrane is affixed to a substrate prior to
post casting the cementious material. As used herein, a
“form" can be any container or any portion of a container
which contacts cast concrete. This includes horizontal
and vertical surfaces. In most applications, the carrier
is affixed to the form by mechanically fastening the sheet
membrane along the side and end edges. Neighboring sheets
are placed such that the mechanical fasteners are
completely overlapped, creating a surface which is
continuous and free of punctures. 1In horizontal
wéterproofing applications, the waterproofing membrane can
merely be rolled out without any means of fastening,
although it is preferred to adhere or fasten the membrane
to the substrate. 1In applications where the form is
permanent, such as in vertical lagging operations, the
carrier can also be adhered to the form through the use of
adhesives.

In the lagging form application, the present method
involves applying a carrier/synthetic adhesive composition
to a form (synthetic adhesive side exposed). Thereafter,
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The second wat er proofing adhesive layer 9, located on the carrier sheet 4
opposite the second adhesive |layer 5 and protective coatingﬁ? | ayers,
shoul d be sufficiently pressure-sensitive to permt adhesi

D H“BﬂmRmhmﬂ
cenentitious substrates 10, such as concrete, cenent, nDrtar
and the |like. The second adhesive |ayer 9 may be conpri sed o

s

or non-bitum nous waterproofing adhesive simllax 40 the naterlm

above.
the prbtective layer is painted or sprayed on. This
insures fully adhered side and end laps, creating a
continuous waterproofing barrier. It should also be
pointed out that the present invention contemplates
applying a carrier/synthetic adhesive/protective layer
composition in a single step. Other exemplary variations
on this theme are also contemplated.

After the cast concrete has set sufficiently, the
interior forms(s) are removed and the exterior "lagging"™
form may be optionally removed. This determination of
cure is within the general skill of the art.

As used herein, making a structure "waterproof"
means eliminating the ability of water to penetrate the
structure. The present invention is used to
makewaterproof structures constructed of materials such as
concrete which are water-penetrable either inherently or
as a result of imperfections such as cracks or pores. The
present invention relates to a post cast concrete
structure comprising the above waterproofing membrane
adhered to all or part of the surface of the structure.
Various civil engineering structures including, for
example, building, bridges, roads, and tunnels, are made
waterproof using the present invention. Building
foundations are the preferred structures.

Once the concrete has set, the membrane forms an
essentially fully-adhered, sttoﬂg‘bond to the post cast
concrete. After seven days, adhesion is believed to be
about 95% of its final value (assuming no backfill
pressure). The bond strength is at least about 2 1b/in
(2"/min. 70°F) as measured by the method described in ASTM
D903-49, incorporated herein by reference. It has been
discovered that this. fully adhered bond (adhesion greater
that 2 1b/in) is formed even after the protective coating
face is exposed to over 40 megajoules of ultra violet
light/square meter (MJUV/mz) of real time outdoor exposure
{ASTM G7, incorporated herein by reference) prior to

casting. 1In

This is the replacement sheet THIS SHEET HAS BEEN
REPLACED
18 NOV 1996 -

Date:



- 14- However, since the second waterproofing adhesive layer 9 wll not
| i kely be exposed to sunlight and the el enents, bitum nous adhesives that
are well-known in the waterproofing art may preferably benggkgyﬁgB%mRTimmd

Bi t um nous adhesi ves which may be used in the ,I"I III I"l I

other words, after outdoor exposure to outdoor sunlight
equivalent in energy of up to 40 MJUV/m2, the
waterproofing laminates of the present invention are
operative to form a fully adhered bond with concrete cast
subsequently against the pre-applied laminates, because
the laminates are not cracked by the sunlight energy. The

- 12 -

. present inventors have discovered that the concrete does
not form a bond at the “cracked* portions of the membranes.

Contemplated equivalents of the present invention
include other carriers, synthetic adhesives and protective
coatings with characteristics similar to the specific
materials described above. Additionally, waterproofing
layers or components which do not interfere with
thepresent invention are also contemplated. Alternative
methods which result in a waterproofed structure utilizing
analogous waterproofing membranes are also contemplated.

Figure 2 illustrates a further exemplary
waterproofing membrane 10 of the present invention wherein
the carrier sheet 4 has pressure-sensitive adhesive layer
9 and 5 on both sides to permit the membrane 10 to be
adhered:to a cementitious substrate 12, such as a concrete
deck, and to bond with concrete that is cast and cured
against the outward facing waterproofing adhesive layer 5§
and protective coating layer 6. A release sheet 11, which
may comprise silicone-coated paper or other known slip
film materials, are preferably applied to the second
adhesive layer 2 to permit the laminate 10 to be rolled up
and delivered to the installation site.

The second waterproofing adhesive layer 9, located
on the carrier sheet 4 opposite the second adhesive layer
5 and protective coating § layers, should be sufficiently
pressure-sensitive to permit adhesion to cementitious
substrates 10, such as concrete, cement, mortar, brick,
stone, and the like. The second adhesive layer 9 may be
comprised of a bituminous or non-bituminous waterproofing
adhesive similar to the materials described above.
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second adhesive layer 9 preferably conprise natural or synthetic rubber,
virgin or reclained, blended into bitunen to provide a snoboth m Xx.
Preferably, the bitum nous adhesive conprises a processing oil, such as an
aromatic oil, and the ratio by weight of bitunen/oil to rubber should
preferably be in the range of 70:30 and nore preferably 75:25 to 93:7.

The second wat erproofing adhesive |ayer 9 prqg des a nunber of advantages.
For exanple, the extra step of having to apply a waterproofing adhesive

| ayer to a concrete panel or deck is avoided, and the expense of |abor and
tinme at a jobsite Hoveverseginoe| yhei secoad dva Refpeoafd ngpedhesévesdaperad

Lwo-sided tape, agGROLBR! 12KRIP! be dkbdlsddiCd!SENTHE W3R EndUB1bRents,
di scarded rel ease paper,
bxtumznous adhesives that are well-known in the
waterproofing art may preferably be employed.

Bituminous adhesives which may be used in the
second adhesive layer 9 preferably comprise natural or
synthetic rubber, virgin or reclaimed, blended into
bitumen to provide a smootk mix. Preferably, tpe
bituminous adhesive comprises a processing oil, such as an
aromatic o0il, and the ratio by weight of bitumen/oil to
rubber should preferably be in the range of 70:30 and more
preferably 75:25 to 93:7.

The second waterproofing adhesive layer 9 provides
a number of advantages.  For example, the extra step of
having to apply a waterproofing adhesive layer to a
concrete panel or deck is avoided, and the expense of
labor and time at a jobsite is consequently minimized.
Reliance upon the use of a two-sided tape, as anotﬁer
example, with the attendant waste due to discarded release
paper, is also avoided.

Exemplary membranes having the two adhesive layers
5 and 9 provide novel waterproofing uses. For example,
the “double-sided” membranes are suitable for use in wet
rooms (such as bathrooms, laundry rooms, mechanical rooms)
which have an existing floor and a post applied
cementitious overlay (e.g., grouting and ceramic tile
which is fabricated upon the laminate 10 after the
lamxnate is adhered to the floor).

The exemplary "double-sided" membranes 10 are also
useful in roof construction. For example, the laminate 10
is adhered by its second waterproofing adhesive layer 9
against a concrete roofing deck, and a tile overlay is
secﬁred upon the laminate 10 using mortar or other
cementitious compositions.
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Exenpl ary nmenbranes having the two adhesive |ayers 5 and 9 provide novel

wat er proofi ng uses. For exanple, the "doubl e-si ded" nenbranes are suitable
for use in wet roons (such as bathroons, |aundry roons, mnechanical roons)
whi ch have an existing floor and a post applied cenmentitious overlay
(e.g., grouting and ceramc tile which. is fabrlcated upon the |am nate 10

after the lamnate is adhered to the floor}4 The exenpl ary

"doubl e- si ded" nenbranes 10 are al so useful |n roof construction. For
exanple, the |am nate.,4g i W{@ﬁ% e 3R "R B'i98f b%uadhey| ve

| ayer 9 agai nst a conCréte 700 a t| e overl 'S secured upon

the | am nate 1®uisigegdesktepnekru é@n@WﬂFPIG@§ é@ﬁﬁﬁélﬁﬁbﬁ%lve
layer 9 can be adhered to existing horizontal structural

slabs, and a concrete wearing surface is cast upon
exemplary non-bituminous/protective coating layers 5 and §.

Exemplary membranes 10 having adhesive layers 5 and
9 on both sides are suitable for waterproofing the inner
surfaces of tunnels. The excated tunnel is often lined
with sprayed or cast concrete to provide a smooth
surface. Subsequently, a waterproofing membrane is placed
against this smoothened or levelled surface either
directly or on top of a drainage medium or other
intermediate layer. Thus, further exemplary membranes of
the invention can be used in combination with known
drainage devices, such as those having a polymeric core
sheet and a water-permeable fabric attached to the core.
A cementitious material such as concrete is then poured or
spiayed against the concave, arched inner tunnel surface,
and allowed to cure to form a bond between the membrane
and concrete cast against it.

Figure 2 also illﬁstrates an exemplary meﬁbrane 10
of the invention which further comprises a layer 15
comprising finely divided particulate material. The term
“finely divided particulate material” means and refers to
granules, particles, powders, dust, or ground material.
Such particulate material, for example, can comprise
calcium carbonate, sand, silicate sand, cement, talc,
titanium dioxide, carbon black, slate dust, granite dust,
clay, and the like. Calcium carbonate and sand are
preferred. The finely divided particulate material should
érefetably be adhered to the protective coating layer 6 as
a separate layer. It 'is believed that the particulate
layer 15 while be partially embedded into the prbtective

coating layer. A preferred particle size range is about
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0.1-1000 microns, and more preferably the range is about
0.2-100 microns. It is believed that the selection of
suitable particle sizes would be within the skill of those
in the art. The particle layer 15 size should preferably
be sufficient to further reduce the tack on the surface of
the memﬁrane, yet be capable of allowing a cementitious
material to be cast against it to bond with the
underlying adhesive 5 and protective coating 6 layers.

The exemplary use of a discrete layer of finely
divided particulate material 1S as discussed above is
indeed deemed to be an additional patentable aspect of the
present invention. U.S. Patent 5,993,328 of Cogliano,
owned by the common assignee hereof, teaches that sand and
dust particles can be incorporated as a filler in a
bitumen-covering coating layer. However, the present
inventors have surprisingly discovered that non-bituminous
adhesive-based membranes of the invention can still bond
with post cast concrete even after the protective coating
layer § is dusted with separate coating 15, and even after
the separate coating 15 has been subjected to foot. traffic
in a horizontal installation.

Accordingly, further embodiments of the invention
comprise a carrier 3, a non-bituminous waterproofing
adhesive layer 5, a protective coating § disposed on the
non-bituminous adhesive layer 5, and a layer of finely
divided particulate matter 15 that is adhered to the -
protective coating layer §. " The membrane can be installed
upon vertical cementitious substrates, such as concrete
walls, as weil as upon horizontal surfaces such as
concrete decks, roofing décks, highways and roadways, and
the like. 1In vertical applications, the particulate layer
15 can make the produce easier to handle and install.

In another exemplary membrane which employs the
second waterproofing adhésive layer 9, both the carrier
layer 4 and second adhesive layer 9 preferably extend
beyond the width of the first adhesive layer 5, the

THiS SHEET HAS BEEN
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The "doubl e-si ded" nenbrane 10 can al so be used in bridge deck construction
I n which the second adhesive | ayer 9 can be adhered to existing horizontal
structural slabs, and a concrete wearing surface is cast upon exenplary
non- bi t um nous/ protective coating |layers 5 and 6. Exenpl ary
menbranes 10 havi ng adhesive layers 5 and 9 on both sides are suitable for
wat er proofing the inner surfaces of tunnels. The excavated tunnel is often
lined with sprayed or cast concrete to praviyge.a snooth surface.
Subsequently, a waterproofing nmenbrane is placed against this snoothened or
| evel l ed surface either directly or on top of a drainage nedi um or ot her

i ntermedi at e | ayerotdbtive fogrtheg barepl S+ yandnbhenesr: tofculed el Negati b can

ggl ;frgg'i | n_combi gt §,0dl WsiknkRASE EhE! HEGEnd CHARESive Ul etS dENBRE NAVI NG 2
membrane can be side-lapped onto the exposed (extended)
carrier layer of an adjacent membrane so as to provide a
unified barrier.

A number of methods for making exemplary
watetprodfing membranes of the invention are possible.
One presently preferred method involves coating one side
of a double-sided release liner (e.g., plastic or paper
covered on both sides with silicone) with the protective
coating layer §, and winding this up into a roll. The
protective coating & side of the roll can then be coated
with a bituminous and more preferably a non-bituminous
adhesive layer 5 (e.g., a styrenet¥isoprene-styrene based
adhesive), which is then laminated to a carrier sheet 4
{e.g., a polyethylene £ilm), and wound up into a master
roll. To make a "double-sided" membrane, the master roll
is unwound and the exposed side of the release liner is
coated with the second waterproofing layer 8. This is
then wound up, and the release liner is transferred from
the protective coating side to the second adhesive layer 8
when the roll is again unwound (such as at the
installation site),

An exemplary method for making an exemplary
membrane of the invention comprises making the
above-described “master roll" (which comprises the release
liner, protective coating, non-bituminous layer, and
carrier), and then removing the release liner to expose
the protective coating layer §. Finely divided
particulate'hatter (e.g., sand or calcium carbonate
powder) can then be applied directly to the protective
coating layer 6.
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sheet and a wat er-perneable fabric attached to the core. A cementitious

mat eri al such as concrete is then poured or sprayed agai nst the concave,
arched inner tunnel surface, and allowed to cure to forma bond between the
menbrane and concrete cast against it.

- 17 -

An exemplary method of the invention for
waterproofing comprises the steps of providing a
substrate; providing a preformed membrane comprising a
carrier layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; said first pressure-sensitive
adhesive and protective coating layers béing operative to
‘bond with cementious material cast against the membrane
and allowed to cure; and a second pressure-sensitive layer
adhered onto said carrier second major face, said second
adhesive layer being operative to adhere the membrane onto
a substrate such that a cementious material can be cast
against said first adhesive layer and said protective
coating layer; adhering said second adhesive layer of said
membrane onto said substrate; and casting against said
adhered membrane a cementitious material which, when
allowed to set, is bonded to said first adhesive layer and
protective coating layers.

Another exemplary method coﬁprises providing a
substrate; providing a preformed membrane comprising a
carrier layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating lafer coated onto
said first adhesive layer; and a finely divided
particulate material layer adhered onto said protective
coating layer, said first adhesive layer, protective
coating layer, and particulate layer being operative to
permit a cementitious material to be cast against the
membrane and to be bonded therewith when cﬁred; and
disposing against said substrate said carrier layer of
said membrane; and casting against said membrane a
cementitious material which, when allowed to set, is
bonded to said particulate layer, protective coating
layer, and first adhesive layer.
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- 16 - A nunber of nethods for making exenpl ary
wat er proofing nmenbranes of the invention are possible,.
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In a further exemplary method of the invention, a
membrane having a carrier layer 4, first adhesive layer 5,
a protective coating layer 6, and a particulate layer 15
is used in known clay heave systems. For example, see GB
2,252,988 A, published August 26, 1992, Thus, the ’
membrane, for example, is loose-laid upon a substrate
which may comprise wooden planking under which are
positioned flexible-wall containers. A cementitious
surface, such as concrete, is cast onto the membrane. _
When cured, the concrete is waterproofed from beneath by
the membrane upon which it has been cast. After a
duration of time, the flexible-wall containers collapse,
and the membrane is left essentially fully adhered to the
underside of the concrete.

In further exemplary embodiments of the invention,
based on the methods just described above, the substrate
and said cast cementitious material, in combination with
said membrane, forms a unitary structure when said
cementitious material is allowed to set, said unitary
structure comprising a floor, an inner tunnel wall, a
foundation wall, a room floor, a roof deck, or a
bridgedeck.
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One presently preferred nmethod invol ves coating one side of a doubl e-sided
rel ease liner (e.g., plastic or paper covered on both sides with silicone)
with the protective coating layer 6, and winding this up into a roll. The
protective coating 6 side of the roll can then be coated with a bitum nous
and nore preferably a non-bitum nous adhesive |ayer 5 (e.g., a

styrene-i soprene-styrene based adhesive), which is then lamnated to a
carrier sheet 4 (e.g., a polyethylene film® l19ard wound up into a master
roll. To nmake a "doubl e-si ded" nmenbrane, the master roll is unwound and the
exposed side of the release liner is coated with the second wat erproofing
layer “9 . This is then Theufeldpwinadexperles cexevidecgreaiftyainsferred from

the protective cpplifiGatiidast ot BReSpee8enaIOReNEi dRy Butd aemdihe roll is

agai n unwound (s‘uchenaﬂsedatt

int J:qgmit the scope of the invention as described

above and claimed below:

EXAMPLE 1
Preparation of Waterproofing Membrane
and Testing Procedure
A waterproofing sheet membrane is manufactured
using a 20 mil HDPE carrier sheet coated on one face with
30 mil of an SIS based pressure sensitive hot melt
adhesive, HM-1597 (H.B. Fuller, Vadnais Heights, MN),
having a penetration of about 120 dmm. A styrene
butylacrylate latex, Ucar-123 (Union Carbide, Cary, NC),
having a penepration of about 50 dmm, is coated onto the
adhesive side of the sheet membrane at a thickness of
about 5 mil. Concrete is post cast against the protective
coating surface of the waterproofing membrane composite
after the protective coating surface has been exposed by
up to 40 megajoules of ultraviolet light/square meter
(MJUV/m?) of real time weathering on a 34° south facing
"wall in Phoenix, AZ (ASTM G7). Adhesion is measured at a
constant rate of extension (CRE) of 2 in/min at 70°F with
an Instron (Model 100) CRE teséing machine following ASTM
D903-49. The concrete is allowed to cure a minimum of
seven days at room temperature before testing.

© EXAMPLE 2
Adhesion of Waterproofing Membrane
to Post-Cast Concrete
Samples of the waterproofing membrane described in
Example 1 which experience no outdoor weathering develop
excellent adhesion to the post cast concrete of greater
than 9 1b/in. Adhesion of samples which have received
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installation site), An exenpl ary nethod for maki ng an exenpl ary
menbrane of the invention conprises naking the above-descri bed "master

rol 1" (which conprises the release |liner, protective coating,

non- bi tum nous | ayer, and carrier), and then renoving the release liner to
expose the protective coating |ayer 6. Finelg di vided particulate matter
(e.g., sand or cal cium carbonate powder) can‘®hen be applied directly to
the protective coating | ayer 6. :

real time exposure decreases sharply with increasing real
time exposure and is about 0 1lb/in after exposures of
about 10 MJUV/m?. Adhesion remains at about 0 1b/in for

all exposure periods greater than 10 MIUV/m2.

EXAMPLE 3 _
Effect of the Addition of Light Absorbers
to the Adhesive

A polybutylene oil dispersion, 20 wt% carbon black,
ijs added to the adhesive of the membrane composite
described in Example 1. The resulting adhesive, HL2232-X
(H.B. Fuller) having a penetration of about 205 dmm, is
about 2 wt% carbon black. A styrene butylacrylate latex,
Ucar-123 (Union Carbide) having a penetration of about 50
drom, is coated onto the adhesive side of the sheet '
membrane composite (HL2232-X adhesive) at a thickness of
about 5 mil. Adhesion is measured after real time
weathering as described in Example 1. Samples which
experience no weathering develop excellent adhesion to the
post cast concrete of greater than 9 1b/in. Adhesion to
the concrete decreases as the samples experience increased
exposure time and is about 1 1b/in after 40 MJUV/m2.

EXAMPLE 4

Effect of the Addition of Light Stabilizers and
Absorbers to the Protective Coating

A protective coating formulation was prepared by
mixing a 32 wt% carbon black aqueous dispersion WD-2345
(paniel Products, Jersey City, NJ), a hindered amine light
stabilizer Tinuvin 292 (Ciba Geigy, Hawthorne, NY), a
benzotriazole light absorber Tinuvin 1130 (Ciba Geigy),
and a styrene butylacrylate based latex Ucar-123 (Union
Carbide), under high shear. The resulting formulation has
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-17- Anot her exenpl ary nmethod conprises providing a substrate;
provi ding a preformed nenbrane conprising a carrier |ayer having first and
sécond maj or faces; a first pressure-sensitive adhesive | ayer adhered on
said carrier first majjor face; a protective coating |ayer coated onto said
first adhesive |ayer; and a finely divided

- 21 -

a penetration of about 55 dmm and is 5% carbon black, 2.5%
Tinuvin 1130, 5% Tinuvin 292, and 87.5% Ucar-123 based on
solids. A 5 mil layer of the formulated protective
coating is applied to the sheet waterproofing membrane
composite (HM-1597 adhesive) described in Example 1.
Samples which experience no outdoor weathering develop
excellent adhesion to the post cast concrete of greater
than about 7 1b/in. Adhesion to the cured concrete
decreases as the samples experience increased exposure
time and is about 1 1b/in after 40 MJUV/mZ.

EXRMPLE 5

Effect of the Addition of Light Stabilizers and
Absorbers to the Adhesive and Protective Coating
The adhesive formulation (}L2232-X) described in

Example 3 and the coating formulation described in Example
4 are used in the sheet waterproofing membrane composite
described in Example 1. Samples which experience no
outdoor weathering develop excellent adhesion to the post
cast concrete of greater than 9 1b/in. Adhesion to the
cured concrete remains relatively consistent at about 7
1b/in up to 20 MJUV/m?. Adhesion does not fall below
about 3 1bsin for samples which have experienced up to 40
MJUV/m? of real time outdoor exposure. The membrane is
fully adhered over the entire area between the sheet
membrane system and the cured concrete, resulting in an
effective waterproofing barrier.
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pérticulate material | ayer adhered onto said protective coating |ayer, said
first adhesive |ayer, protective coating |ayer, and particul ate | ayer being
operative to pernmt a cementitious material to be cast agaThisthedt Has BeeiRephOR

and to be bonded therewi th when cured; and di sposing agalns u!
said carrier layer of said nmenbrane; and casting against sai
cementitious material which, when allowed to #2t- i s bonded
particul ate | ayer,

hilG"

protective coating layer, and first adhesive |ayer.
CLA1MS

We claim:

1. A laminate membrane comprising:

a carrier layer having first and second major faces;

a first pressure-sensitive adhesive layer adhered
on said carrier first major face;

a protective coating layer coated onto said first
adhesive layer; .

said first pressure-sens1t1ve adhesive and
protective coating layers being operative to bond with a
cementitious material cast against the membrane and
allowed to cure; and

a second pressure-sensitive layer adhered onto said
carrier second major face, said second adhesive layer
being operative to adhere the membrane onto a substrate
such that a cementious material can be cast against said
first adhesive layer and said protective coating layer.

2. The membrane of claim 1 wherein said carrier
layer comprises a continuous film, sheet, woven, or
nonwoven thermoplastic, rubber, glass, or metal material.

3. The membrane of claim 2 wherein said first
adhesive layer comprises a bituminous or non-bituminous
adhesive.

4. The membrane of claim 3 wherein said first
adhesive layer comprises a non-bituminous adhesive, and
said second adhesive layer comprises a bituminous or
non-bituminous adhesive,

5. The membrane of claim 4 wherein said first
adhesive layer comprises a non-bituminous adhesive, and
said second adhesive layer comprises a bituminous adhesive.
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- 18 - In a further exenplary method of the invention, a nenbrane
having a carrier layer 4, first adhesive layer 5, a protqgt've 0 tiiﬁ

l-ayer 6, and a particulate layer 15 is used in known clay #
For exanple, see GB 2,252,988 A, published August 26, 1992

menbrane, for exanple, is |oose-laid upon a substrate

aced

- 23 -

6. The membrane of claim 1 further comprising a
layer of finely divided particulate material disposed upon
said protective coating layer} said finely divided
particulate material being operative to permit a
cementitious material to be cast against said carrier first
major face and to be bonded to said first adhesive layer
and protective coating layer when cured.

7. The membrane of claim 6 wherein said finely
divided particulate material comprises granules, particles,
powder, dust, or ground material.

8. The membrane of claim 7 wherein said finely
divided particulate material comprises calcium carbonate,
cement, talc, sand, granite dust, slate dust, clay,
titanium dioxide, carbon black, or a combination thereof.

9. The membrane of claim 1l wherein said second
adhesive layer is adhered onto a substrate.

16. The membrane of claim 9 wherein said substrate
comprises concrete, mortar, cement, shotcrete, grout,
metal, particle board, gypsum board, plywood, a drainage
device, a lagging form, or a combination thereof.

11. The membrane of claim 1 wherein said carrier
layer comprises a laminate comprising at least two layers.
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whi ch may conprise wooden planking under which are positioned flexible wal |
containers. A cenentitious surface, such as concrete, is cast onto

ménbrane. When cured, the concrete is waterproofed fronl Falaced
menbrane upon which it has been cast. After a duration of

flexi ble-wall containers collapse, and the nenbrane is

fully adhered to the underside of the concretez2d - I n further exenplary
enbodi ments of the invention based on the nethods just described above,

the substrate and said c ment i S _nraterial n _conbination with said
nenbrane, forns a unltarsf Wﬁﬁ@qﬂhgﬁrsﬁFgeﬁgﬁgﬂﬁ}T?cﬁﬁpqﬁﬁﬁﬁqgal hegsteps

all owed to set, saofl: unltary structure conprising a floor, an inner tunnel
wal |, a foundation wal |, 5&56”%?&} Qor, ub@tEQQL deck, or a
providing a preformed membrane comprising a carrier
" layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; said first pressure-sensitive
adhesive and protective coating layers being operative to
bond with cementious material cast against the membrane and
allowed to cure; and a second pressure-sensitive layer
adhered onto said carrier second major face, said second
adhesive layer being operative to adhere the membrane onto
a substrate such that a cementious material can be cast
against said first adhesive layer and said protective
coating layer;
adhering-said second adhesive layer of said membrane
onto said substrate; and
~ casting against said adhered membrane a cementitious
material which, when allowed to set, is bonded to said
first adhesive laxer and protective coating layers.

13. The method of claim 12 wherein said .
cementitious material comprises concrete, mortar, cenment,
shotcrete, grout, or a combination thereof.

14, The method of claim 13 wherein said membrane
further comprises a layer of finely divided particulate
material bonded onto said protective coating layer.

1S. The method of claim 14 wherein said substrate
and said cast cementitious material, in combination with
said membrane, forms a unitary structure when said
cementitious material is allowed to set, said unitary
structure comprising a floor, an inner tunnel wall, a
foundation wall, a room floor, a roof deck, or a bridgedeck.

This is the replacement sheet | THIS SHEET HAS BEEN

) D B oy

Date:




bri dgedeck.
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16, A membrane comprising:

a carrier layer having first and second major faces;

a first pressure-sensitive adhesive layer adhered on
said carrier first major face;

a protective coating layer coated onto said first
adhesive layer;

said first pressure-sensitive adhesive and
protective coating layers being operative to bond with a
cementitious material cast against the membrane and allowed
to cure; and

a layer of finely divided particulate material
adhereﬁ onto said protective coating layer, said
particulate layer being operative to permit a cementitious
material to be cast against said first adhesive layer and
said protective coating layer and bonded thereto when
allowed to cure.-

17. The membrane of claim 16 wherein said carrier
layer comprises a continuous film, sheet, woven, or
nonwoven thermoplastic, rubber, glass, or metal material.

18. The membrane of claim 17 wherein said first
adhesive layer comprises a bituminous or non-bituminous

adhesive.

19. The membrane-of claim 18 wherein said finely
divided particulate material comprises granules, partlcles,
powder, dust, or ground material.

20. The membrane of claim 19 wherein said finely
divided particulate material comprises calcium carbonate,
cement, talc, sand, granite dust, slate dust, clay,
titanium dioxide, carbon black, or a combination thereof.
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The foll ow ng exanpl es provide specific illustrations of the present
I nvention, but are not intended to limt the scope of the nvention as

déscri bed above and cl ai ned bel ow, Pr epar afh aSB%nmwhwd
Wat er pr oof i ng Menbr ane and Testing Prﬁ}

wat er proof i ng sheet nenbrane is manufactured using a 20
sheet coated on one face with 30 m| of an SIZ based pressure senS|t|ve hot
nmelt adhesive, HW 1597 (H. B. Fuller, Vadnais Fblghts , having a

penetration of about 120 dmm_ A styrepe butell acra/ Eate Iat ex, Ucar-ll1
(Uni on Carbide, Cary, p«gl. A method for waterproofing comprising e steps

of:

providing a substrate;

providing a preformed membrane comprising a carrier
layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered oh said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; and a finely divided particulate
material layer adhered onto said protective coating layer,
said first adhesive layer, protective coating layer, and
particulate layer being operative to permit a cementitious
material to be cast against the membrane and Lo be bonded
therewith when cured; and '

disposing against said substrate said carrier layer
of said membrane; and

casting against said membrane a cementitious
material which, when allowed to set, is bonded to said
T_particulate layer, protective coating layer, and first
adhesive layer.

22. The method of claim 21 wherein said membrane is
disposed against a substrate comprising wood, plywood,
particle board, concrete, cement, earth, a drainage device,
metal, mortar, grout, shotcrete, gypsum, a lagging form, or
a combination thereof.

23. The method of claim 22 wherein said membrane is
disposed upon a horizontal surface.

24. The method of claim 23 further comprising the
steps of walking upon said finely divided particulate
material layer, and subsequently castihg a cementitious
material upon said particulate layer, whereby said
cementitious layer bonds when cured with said underlying
protective coating and adhesive layers.
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havi ng a penetration of about 50 dmm is coated onto the adhesive side of
the sheet nenbrane at a thickness of about 5 ml|. Concrete is post cast

adgai nst the protective coating surface of the waterproofing nmenbrane
conposite after the protective coating surface has been exposed by up to 40
megaj oul es of ultraviolet |ight/square neter,(MIUV/nferr]) of real tine
weat hering on a 34[err] south facing wall 7if 'Phoeni x, AZ (ASTM G7).
Adhesion is neasured at a constant rate of extension (CRE) of 2 in/mn at
70[err]F with an Instron (Mdel 100) CRE testing nmachine follow ng ASTM
D903-49. The concrete is allowed to cure a m ninum of seven days at room
tenperature before testing. WATERPROOF INGEMAMBRENE

ABSTRACT OF THE INVENTION

An exemplary waterproofing membrane comprises a
carrier layer having a non-bituminous pressure-sensitive
waterproofing adhesive, a protective layer coated on the
non-bituminous adhesive, and a second waterproofing
adhesive layer on the other face of the carrier to permit
adherence of the membrane to a cementious surface and to
permit concrete to be cast against the non-bituminous layer
and protective coating and to be bonded thereto when
cured. Further exemplary membranes comprise a dusted layer
on the protective coating to permit foot traffic. The
membranes of the invention are useful in so-called
horizontal and vertical lagging installations. Methods for
waterproofing between cementious surfaces, in tunnels, and

on concrete decks are also disclosed.

FIGURE 2
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Adhesi on of Waterproofing Menbrane

Sanpl es of the waterproofing nmenbrane

experience no outdoor weathering devel op excellent adhesion to the post
cast concrete of greater than 9 | b/in.
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- 20 - real time exposure decreases sharply with increasing real tine
exposure and is about O Ib/in after exposures of about 10 MIUW/nferr].
Adhesion remains at about O Ib/in for all exposure periods greater than 10
MIW/ nferr]. Ef fect of the Addition of Light Absorbers

to the Adhesive

2

FIG. 2
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A pol ybueyl ene oil dispersion, 20 wt % carbon bl ack, is added to the
adhesi ve of the nenbrane conposite described in Exanple 1. The resulting

adhesi ve, HL22324X | hvi ng a penetr i
about 2 wt % car bg nR F‘ai‘@?”@ﬁ}sﬁﬁﬂm but yl acryl atgs 0 5518 Qm—an
Car bi de) havi ng q penetrati on of fapout 50 dnm i s _coated ont e a

side of the sheeti 1 '
about 5 ml.
in Exanple 1. Sanfpl

he5|
e (HL2§§Q'X adheS|ve) at a thickness of

fnce. 0o ner  ntWAR BFHINEE IR -«

Adhdsil

p
adhesi on to the fost cast concretelof greater than 9*Ibfirt Adhésidn to the

about 1 Ib/in after 40

concrete decrfases as tRﬁ%ﬁi%%gféﬁégf¥ﬁéqa@ﬁbf&ﬁég§§9da&§gpfaﬁe 5|ne and is

freshly poured concrete compositions upon curing,
comprising:

a carrier layer having first and second major faces;

a pressure-sensitive adhesive layer against the first
major face of the carrier layer;

an elastomeric protective coating layer contacting
the adhesive layer and incorporating at least one additive
material comprising a light absorber, light stabilizer,
antioxidant, filler, plasticizer, rheological additive, or
mixture thereof;

the pressure-sensitive adhesive layer and elastomeric
protective coating layer being operative to bond with a
cementitious material cast against them and allowed to
cure;

the waterproofing membrane further comprising a
discrete layer of finely divided particulate material
applied as a separate coating onto the protective coating
layer, the protective coating layer being made before the
layer of finely divided particulate material is applied
thereupon as a separate coating, the particulate layer
comprising particles having a size from 0.1 to 1000
microns, which particles are partially embedded as a
separate discrete layer on the pre-made protective coating
layer; _

the particulate material being operative to permit
foot traffic on the membrane while in a horizontal position
and also operative to permit a cementitious material to be
cast against, and to form a waterproofing barrier with, the
adhesive layer and elastomeric protective coating layer
when the cementitious material is allowed to cure.
2. A membrane according to claim 1 wherein the
carrier layer comprises a continuous film sheet, comprising
a thermoplastic, rubber, glass or metal material.
3. A membrane according to claim 1 or 2 wherein
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adhesive.

4. A membrane according to claim 1, 2 or 3 wherein
the finely divided particulate material comprises granules,
particles, powder, dust or ground material.

5. A membrane according to claim 4 wherein the
finely divided particulate material comprises calcium
carbonate, cement, talc, sand, granite dust, slate dust,
clay, titanium dioxide, carbon black or a combination
thereof.

6. A membrane according to any one of the
preceding claims wherein the waterproofing membrane is
adhered to a substrate comprising a horizontal concrete
deck, a roofing deck, highway, or roadway.

7. A membrane according to any one of claims 1 to
5 wherein the membrane is disposed against a substrate
comprising a concave, arched inner tunnel surface.

8. A membrane according to any one of claims 1 to
5 wherein the membrane is disposed against a substrate
comprising a bridge deck.

9. A membrane according to any one of the
preceding claims wherein the carrier layer comprises a
thermoplastic £ilm having on its second major face a second
pressure-sensitive adhesive layer.

10. A membrane according to any one of the
preceding claims wherein the protective coating comprises
an acrylic coated over a pressure-sensitive adhesive layer
which comprises a material selected from butyl rubber,
polyisobutylene, polyisobutyl rubber, acrylic, vinyl ether,
styrene-isoprene-styrene, styrene-ethylene-butylene-styrene
and styrene-butadiene-styrene and the carrier layer
comprises a thermoplastic film.

11. A membrane according to claim 10 wherein the
particulate matter has a particle size from 0.2 to 100
microns.

12. ' A membrane according to claim 10 or 11 wherein
the carrier layer comprises high density polyethylene.
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13. A method of waterproofing comprising the steps
of:

providing a substrate;

disposing against the substrate, the carrier layer of
a preformed waterproofing membrane as claimed in any one of
the preceding claims; and

casting against the membrane a cementitious material
which, when allowed to set, is bonded to the particulate
layer, protective coating layer and adhesive layer of the
membrane.
14. A method according to claim 13 wherein the
substrate comprises wood, plywood, particle board,
concrete, cement, earth, a drainage device, metal, mortar,
grout, shotcrete, gypsum, a lagging form or a combination

thereof.
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solids. A5 ml| layer of the fornulated protective coating is applied to

t he sheet waterproofing nmenbrane conposite (HW 1597 adhesiv mggé&g@z%” ET
Exanpl-e 1. Sanpl es which experi ence no outdoor weathering d I gt
adhesion to the post cast concrete of greater than about 7 |b/in. Adhesi on

to the cured concrete decreases as the sanples e eased
exposure time and is about 1 Ib/in after 140 !\/9/6120 6 6 SE& 0 t he
Addition of Light Stabilizers and Absor and

Protective Coating The adhesive formul ati on (HL2232-X) described in

Exanpl e 3 and the coating fornul ati on described in Exanpl e
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FIELD OF THE INVENTION

The present invention relates to compositions and
methods useful for waterproofing or dampproofing various
water-penetrable materials used in building construction
and other civil engineering projects. More particuiarly,
the present invention relates to novel waterproofing
membranes comprised-of a carrier sheet, a bituminous or
non-bituminous adhééive-laye:, a protective layer coating
on said adhesive layer, and a second bituminous or
non-bituminous adhesive layer located on the other side of
said carrier layer. Other exemplary membranes comprise a
carrier layer, a bituminous or non-bitiminous adhesive
layer, a protective coating layer, and a layer comprising
finely divided particulate material adhered onto the
protective coating layer.

BACKGROUND

Various materials used -in building construction and
other civil engineering projects such as roads and bridges
are susceptible to water penetration resulting either from
their inherent properties or imperfections such as cracks
or pores. Reducing or eliminating water penetration
through structures formed of these materials often is
desirable such as for below-grade building walls, and may
be critical in certain structures, .such as those which
house expensive electrical equipment, or tunnels which
permit passage of vehicular or pedestrian traffic under
bodies of water.
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4 are used in the shept"SiAPCEMENIOSHREF nembr ane conposite desgr| eniERT SHEET
Exampl e 1. Sanpl es wh ch experience fo Jout door weat hering dé%@@ Mgcelsl' ent
adhesion to the post [cast 1€oDECegegofl greater tham 9 Ib/in. Adhesion to the
cured concrete renmins jrel atively consijstent at about 7 Ib/in up to 20
MIW/ nerr]. Adhesio oes—Tot—fa+—bellow apout 3 I b/in for sanples which
have experienced up tig 40 MIUV/ nferr] ¢f real tinme outdoor exposure. The
nmenbrane is fully adirbel isaedbjédive @ ProvRleArB@hSE forpedappiving WudrprdB g ane
system and the cured concrete, "'resulting in an effective waterproofing
barrier. membranes which become fully adhered to the resulting post cast concrete structure.

It is yet another objective to provide a novel waterproofing post cast concrete

structure. '
SUMMARY OF THE INVENTION

The invention relates to a membrane having a carrier layer, first adhesive
layer, and protective coating layer that permit cementitious materials to be cast
against them and bonded thereto when allowed to cure or set. The membrane
comprises a layer of finely divided particulate material disposed upon the protective
coating layer. The particulate material further reduces the tack of the adhesive and
protective coating layers, such as to permit foot traffic while still providing the
ability to bond with cast cementitious materials.

The invention thus provides a membrane comprising:

a carrier layer having first and second major faces;

a first pressure-sensitive adhesive layer adhered on said carrier first major
face;

a protective coating layer coated onto said first adhesive layer;

said first pressure-sensitive adhesive and protective coating layers being
operative to bond with a cementitious material cast against the membrane and
allowed to cure; and

a layer of finely divided particulate material adhered onto said protective
coating layer, said particulate layer being operative to permit a cementitious material
to be case against said first adhesive layer and said protective coating layer and
bonded thereto when allowed to cure. '

In a further embodiment the invention provides a waterproofing membrane
for adhering to freshly poured concrete compositions upon curing, comprising:

a carrier layer having first and second major faces;

a pressure-sensitive adhesive layer against the first major face of the carrier
layer; |

an elastomeric protective coating layer contacting the adhesive layer and

incorporating at least one additive material comprising a light absorber, light
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a pressure-sensitive adhesive | ayer againstgt e”l?i?ﬁg% %8
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stabilizer, antioxidant, filler, plasticizer, rheological additive, or mixturé thereof;

the pressure-sensitive adhesive layer and elastomeric protective coating layer
being operative to bond with a cementitious material cast against them and allowed
to cure;

the waterproofing membrane further comprising a discrete layer of finely
divided particulate material applied as a separate coating onto the protective coating
layer, the protective coating layer being made before the layer of finely divided
particulate material is applied thereupon as a separate coating, the particulate layer
comprising particles having a size from 0.1 to 1000 microns, which particies are
partially embedded as a separate discrete layer on the pre-made protective coating
layer;

the particulate material being operative to permit foot traffic on the membrane
while in a horizontal position and also operative to permit a cementitious material to
be cast against, and to form a waterproofing barrier with, the adhesive layer and
elastomeric protective coating layer when the cementitious material is allowed to
cure.

In yet another embodiment the invention provides a method for waterproofing
comprising the steps:

providing a substrate;

providing a preformed membrane comprising a carrier layer having first and
second major faces; a first pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating layer coated onto said first adhesive layer; and a
finely divided particulate material layer adhered onto said protective coating layer,
said first adhesive layer, protective coating layer, and particulate layer being
operative to permit a cementitious material to be cast against the membrane and to be
bonded therewith when cured; and '

disposing against said substrate said carrier layer of said membrane; and

casting against said membrane a cementitious material which, when allowed
to set, is bonded to said particulate layer, protective coating layer, and first adhesive
layer.

This is the replacement shest

REIED 1 ¢ DEC 1958



maj or face of the carrier |ayer; an el astomeric protec i REPLAGEM -
| ayer contacting the adhesive |ayer and incorporating at |eps 4%-1
material conprising a |ight absorber, light stabilizer, antj oxi
filler, plasticizer, rheological additiveg or mxture ther
pressure-sensitive adhesive |ayer and el astomeric protecti . )

ai nst them and

bei ng operative to bond w t%&ﬁeﬁggﬁ%WMt

al l owed to cure; t he rp r conpr
discrete layer of Figleliya glo¥s-sRbioRa répresehdition GRuLEteiplaR RhdrstagSotneepar at e
coating onto the protective coating l'ayer, the protective coating |ayer

bei ng made beprssentikrentiony adhentd dutmahyriziingl ¢encrpiadeticul ate material is

appl i ed DETAILED DESCRIPTION OF THE INVENTION

Figure 1 illustrates an exemplary membrane 10 of the invention which further

comprises a layer 15 comprising finely divided particulate material. The term "finely
divided particulate material" means and refers to granules, particles, powders, dust,
or ground material. Such particulate material, for example, can comprise calcium
carbonate, sand, silicate sand, cement, talc, titanium dioxide, carbon black, slate dust,
granite dust, clay, and the like. Calcium carbonate and sand are preferred. The finely

 divided particulate material should be adhered to a protective coating layer 6 as a
separate layer. The particulate layer 15 will be partially embedded into the protective
coating layer. A preferred particle size range is about 0.1-1000 microns, and more
preferably the range is about 0.2-100 microns. It is believed that the selection of
suitable particle sizes would be within the skill of those in the art. The particle layer
15 size should preferably be sufficient to further reduce the tack on the surface of the
membrane, yet be capable of allowing a cementitious material to be cast against it to
bond with an underlying adhesive layer 5 and protective coating layer 6.

The present inventors have surprisingly discovered that non-bituminous
adhesive-based membranes of the invention can still bond with post-cast concrete
even after a protective coating layer is dusted with a separate coating, and even after
the separate coating 15 has been subjected to foot traffic in a horizontal installation.

Accordingly, embodiments of the invention comprise a carrier 4, a non-
bituminous waterproofing adhesive layer 5, a protective coating & disposed on the
non-bituminous adhesive layer 5, and a layer of finely divided particulate matter 15
that is adhered to the protective coating layer 6. The membrane can be installed upon
vertical cementitious substrates, such as concrete walls, as well as upon horizontal
surfaces such as concrete decks, roofing decks, highways and roadways, and the like.
In vertical applications, the particulate layer 15 can make the product easier to handle
and install.

In another exemplary membrane which employs a second waterproofing
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t hereupon as a separate coating, the particulate |ayer conprising particles
having a size fromO0.1 to 1000 m crons, which particles are 'QEP'M@M%NT .
enbedded as a separate discrete |ayer on the pre-nade protective coa m%ﬂEET
| ayer; the particulate material being operative to permt foot
traffic on the nenbrane while in a horizontal position and al so operative
to permit a cenmentitious material to be cdbkt against, and to forma

wat er proofing barrier with, the adhesive |ayer and el astoneric protective
coating | ayer adhesive lager®e bethithe cavtier lapdral dndlsecondaldhesiedlayer Topreferably

A nmenbrane according to claiml wherein the carrier |ayer conprises a

continuous fi lextesdbeyondtbapidibiof thefirstadhagys lyen S the prptsetive epaking layer ot al
material . 3. and the par&ﬁg*l):{ygpfj é\&ﬁ?ﬁﬂ'tﬂa%&n&&ﬁk&% lagr{er ¥ m%&&&ane can
be side-lapped onto the éxposed (extended) carrier layer of an adjacent membrane so
as to provide a unified barrier.

The carrier layer of the laminate of the present invention can be fabricated
from a thermoplastic, rubber, or metal in the form of a continuous film, a woven
material, glass, or a non-woven material. Thermoplastics particularly suited for use
in the present invention include high density polyethylene (HDPE), polyethylene
terephthalate (PET), polystyrene (PS), polyvinyl chloride (PVC), polyamides (PA),
or combinations thereof. The carrier layer may comprise a laminate comprising two
or more sheets.

Preferred carriers are thermoplastic films of HDPE, PET or PVC. The most
preferred carrier is a HDPE film. The thickness of the carrier film is from 0.002
inches to 0.030 inches, preferably 0.016 inches. '

In preferred membranes, especially those used outdoors, the first adhesive
layer comprises a non-bituminous or synthetic adhesive, and the protective coating

preferably comprises an acrylic.
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adhesi ve. 4. A nenbrane according to claim1, 2 or REWMAGEMENTIEY
finely divided particulate material conprises granul es, BT
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As used herein, the term "synthetic adhesive"®
refers to non-bituminous or non-asphaltic adhesives.
Exemplary non-bituminous, or synthetic, adhesive layers of
the present invention are selected from butyl rubber based
adhesives, polyisobutylene based adhesives, polyisobutyl
based adhesives, acrylic based adhesives, vinyl ether
based adhesives, styrene-isoprene-styrene based (SIS)
adhesives, styrene-ethylene-butylene-styrene based (SEBS)
adhesives, styrene-butadiene-styrene based (SBS)
adhesives, and combinations thereof. Pressure-sensitive
adhesives are preferred. Preferably, the synthetic
adhesive is a pressure sensitive hot melt adhesive block
copolymer of SIS, SBS or SEBS. Most preferably,
thesynthetic pressure sensitive hot melt adhesive is based
on an SIS block copolymer. For a more detailed
description of pressure sensitive -adhesives, see Satas,
Handbook of Pressure Sensitive Adhesive Techrfology, by Van

. Nostrand Reinhold Company, Iné. (1982), incorporated
herein by reference. ;

The non-bituminous or synthetic adhesive layer can
optionally contain typical additives, such as light
absorbers (i.e..carbon black, benzotriazoles, etc.)., light
stabilizers (i.e. hindered amines, benzophenones),
antioxidants (i.e. hindered phenols), fillers (i.e.
calcium carbonate, silica, titanium dioxide, etc.),
plasticizers, rheological additives, and mixtures
thereof. Preferred synthetic adhesive layers contain .
light absorbers, light stabilizers, and antioxidants.

It has further been discovered that the adhesion to
post cast concrete is improved when the non-bituminous
adhesive layer has a penetration g::rater than 30
decimillimeters (dmm) (150 g, S sec., 70°F) as measured
according to ASTM D 5-73, incorporated herein by reference.
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particles, powder, dust or ground material. 5. A.e
according to claim4 wherein the finely divided paREFIAERIERT
conpri'ses cal cium carbonate, cenent, talc, sand, jggam
clay, titanium dioxide, carbon black or a conbinft ony
menbrane according to any one of the preceding cfajns
wat er proofing nenbrane is adhered to a subgtratefconprising a hgrijzont al
concrete deck, a roofing deck, highway, or roadway. 7. A jmenbr ane
according to any one of clainms 1 to 5 wherein the-merbranre~is.disgosed
agai nst a substrate camerirs8ingsiavcComaduee afctieel nowesidurireussurface. 8.
A nmenbrane accoy di 0 . fi1Gleal rei e, nenprane is
di sposed againsé?%g%ﬁ%gf?ggépﬂﬁz%thSQVgB};yép §h¥w§%e Jh&é bengpxt in

that side laps and end laps of the membrane are easily

REMENT stieey

e dust,
A

formed. The preferred thickness of an exemplary
non-bituminous adhesive layer of the present invention is
from 0.005 inches to 0.080 inches, preferably
greater than 0.020 inches.

' The protective coating layer of the present
invention is intended to have minimal tack and protects
the synthetic adhesive from dust, dirt, and the elements
(particularly sunlight). At the same time, thé protective
coating layer does not hinder the ability of the membrane
to form a fully adhered. strong bond to the post cast
concrete and the resulting structure. '

The protective coating layer material is selected
from the group consisting of styrene butadiene rubber
based (SBR) coatings, carboxylated SBR based coatings,
acrylic based coatings, polyvinylidene chloride based
(PVDC) coatings, polyvinyl chloride based (PVC) coatings,
ethylene vinyl acetate copolymer based (EVA) coatings,
ethylene ethyl acetate copolymer based (EEA) coatings,
polychloroprene based .coatings, polyester based coatings,
polyurethane based coatings, styrene-isoprene-styrene
based (SIS) coatings, styrene-butadiene-~styrene based
(SBS) coatings, styrene-ethylgne—butadiehe-styrene based
(SEBS) coatings, and combinations thereof. Preferred
protective coatings are acrylic based coatings. Most
preferred are styrene butylacrylate based coatings.

Elastomeric protective coatings are preferred. As
used herein, the term elastomer means an elastic polymer
having properties similar to those of vulcanized natural
rubber; namely, the.- ability to be stretched to at least
twice its original length and to retract very rapidly to
approximately its original length when released.
Elastomeric acrylic—based coatings are preferred; and

elastomeric styrene butylacrylate based coatings are most
preferred.

This is the replacement sheet

Date: 10 DEC 1898



conprising a bridge deck. 9. . A nmenbrane according to any one of the

preceding clains wherein the carrier |ayer conprises a ther | astic
having on its second major face a second pressuregssgnsitive fWé%Fé?§f7
10. A menbrane according to any one of th y wherein

ST
pressure-sensitive adhesive | ayer which conprise g&i rlal se
butyl rubber, polyisobutyl ene, polyisobutyl rubbgr 5 ECc1998i
styrene-i soprene-styrene, styrene-ethyl ene-butyl -styrene and
styrene-but adi ene-styrene and the carrier |ayer [
film 11. A menbrane accordi ng t 0@ ai m
matter has a particle size from0.2 to 100

The protective coating layer may optionally contain

ed from
et her,

typical additives, such as, light absorbers (i.e. carbon
black, benzotriazoles, etc.), light stabilizers (i.e.
hindered amines, benzophenones), antioxidants (i.e.
hindered phenols), fillers (i.e. calcium carbonate,
silica, titanium dioxide, etc.) plasticizers, rheological
additives and mixtures thereof. Preferred synthetic
adhesive layers contain light stabilizers and fillers.

It has further been discovered that the adhesion to
post cast concrete is greatly improved when the protective
coating has a penetration greater than 30 dmm (150
g. 5 sec., 70°F) as measured according to ASTM D 5-73,
incorporated herein by reference. The thickness of the
protective coating is from about inches to
0.020 inches, preferably about 0.003 inches.

The geometric configuration of the present
invention comprises a carrier, the synthetic or
non-bituminous adhesive layer affixed to one face of the
carfier, and the protective layer affixed to the exposed
face of the synthetic adhesive layer. The layers can be
affixed together by any means.

The preferred embodiment of the present invention
comprises: a 0.016 inch high modulus thermoplastic HDPE
carrier film; a 0.025 inch SIS block copolymer synthetic
pressure-sensiﬁive adhesive layer containing from 0 to

10% carbon black (most preferably  -about 2%), 0 to

5% benzophenone, and 0 to ~ 5% benzotriazole;
and about 0.003 inch elastomeric styrene butylacrylate
protective coating containing from 0 to 10%
titanium dioxide (most preferably about 4%), 0 to 5%
stearically hindered tertiary amine light stabilizer
(HALS) (most preferably about 2%).
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Unlike conventional waterproofing laminates, which
are post-applied to existing pre-formed concrete
structures, the present waterproofing membranes may be
pre-applied to a substrate, such as concrete, mortar,
cement. shotcrete, grout, metal, particle board, gypsum,
wood, plywood, earth, a drainage device, a lagging form, or a
combination thereof. Cementitious materials-which may be
cast against the membrane include concrete, cement,
shotcrete, grout, mortar, or a combination thereof, can
subsequently be cast against the membrane. The casting of
gypsum-based materials is also contemplated.

The membrane is affixed to a substrate prior to
post casting the cementious material. As used herein, a
“form" can be any container or any portion of a container
which contacts cast concrete. This includes horizontal
and vertical surfaces. In most applications, the carrier
is affixed to the form by mechanically fastening the sheet
membrane along the side and end edges. Neighboring sheets
are placed such that the mechanical fasteners are
completely overlapped, creating a surface which is
continuous and free of punctures. In horizontal
waterproofing applications, the waterproofing membrane can
merely be rolled out without any means of fastening,
although it is preferred to adhere or fasten the membrane
to the substrate. In applications where the form is
permanent, such as in vertical lagging operations, the
carrier can also be adhered to the form through the use of
adhesives.

in the lagging form application, the present method
involves applying a carrier/synthetic adhesive composition
to a form {synthetic adhesive side exposed). Thereafter,
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13. A nethod for waterproofing conprising the steps

substrate;

providing a prefornmed nmenbrane conprising.alaﬁPLA@me@W

having first and second najor faces; a first pressure-sensitive adhesive
| ayer adhered oh said carrier first major face; a protective coating |ay
coated onto said first adhesive layer; and a finely divided particul ate
material |ayer adhered onto said protectime coating |ayer, said first

adhesi ve | ayer,

protective coating |layer, and particul ate | ayer being

providing a

8heey

er

operative to permt a cenentitious nmaterial -to be cast agai nst the nenbrane
and to be bondedhkeherevedthiweheayeurid pamted or sprayed on. This

insures fully adhered side and end laps, creating a
continuous waterproofing barrier. It should also be
pointed out that the present invention contemplates
applying a carrier/synthetic adhesive/protective layer
composition in a single step. Other exemplary variations
on this theme are also contemplated.

After the cast concrete has set sufficiently, the

interior forms(s) are removed and the exterior "“lagging”
form may be optionally removed. This determination of

_cure is within the general skill of the art.

As used herein, making a structure “"waterproof”

means eliminating the ability of water to penetrate the
structure. The present invention is used to
makewaterproof structures constructed of materials such as
concrete which are water-penetrable either inherently or
as a r;sult of imperfections such as cracks or pores. The
present invention relates to a post cast concrete
structure comprising the above watérproofing membrane
adhered to all or part of the surface of the structure.
Various civil gngineering structures including, for
example, building, bridges, roads, and tunnéls, are made
waterproof using the present invention. Building
foundations are the preferred structures.

Once the concrete has set, the membrane forms an

essentially fully-adhered, strong bond to the post cast
concrete. After seven days, adhesion is believed to be
about 95% of its final value (assuming no backfill

pressure). The bond strength is at ieast about 2 1lb/in

. (2*/min. 70°F) as measured by the method described in ASTM

casting. 1In

D903-49, incorporated herein by reference. 1t has been
discovered that this. fully adhered bond (adhesion greater
that 2 1b/in) is formed even after the protective coating
face is exposed to over 40 megajoules of ultra violet
light/square meter (MJUV/mz) of real time outdoor exposure
{(ASTM G7, incotpo;ated herein by reference) prior to

This is the replacement shee

Date: 1 0 DEC 1399




di sposi ng agai nst said substrate said carrier |ayer of said rregpps

casting agalbns'sj Zal d menbrane a cenentitious material which, @Q%M%%HEEV
to set, is bonded to said particulate |ayer r ot &c Yok

first adhesive | ayer. P 14. The rrgt hodpof REH‘% ‘*‘t
menbrane i s di sposed agai nst a substrate conpri si
board, concrete, cenent, earth, a drainage devics
shotcrete, gypsum a lagging form or a conbinatijo

-13-

other words, after outdoor exposure to outdoor sunlight
equivalent in_energy of up to 40 MJUV/mZ, the
waterproofing laminates of the present invention are
operative to form a fully adhered bond with concrete cast
subsequently against the pre-applied laminates, because
the laminates are not cracked by the sunlight energy. The
present inventors have discovered that the concrete does
not form a bond at the “cracked® portions of the membranes.

Contemplated equivalents of the present invention
include other carriers, synthetic adhesives and protective
coatings with characteristics similar to the specific
materials described above. Additionally, waterproofing
layers or components which do mot interfere with
thepresent invention are also contemplated. Alternative
methods which result in a waterproofed structure utilizing
analogous waterproofing membranes are also contemplated.

Figure 1 also illustrates an exemplary
waterproofing membrane 10 of the present invention wherein
the carrier sheet 4 has pressure-~sensitive adhesive layer
9 and 5 on both sides to permit the membrane 10 to be
adhered 'to a cementitious substrate 12, such as a concrete
deck, and to bond with concrete that is cast and cured
against the outward facing waterproofing adhesive layer 5
and protective coating layer §. A release sheet which
may comprise silicone-coated paper or other known slip
film materials, is preferably applied to the second
adhesive layer 8 to permit the laminate 10 to be rolled up
and delivered to the installation site.

The second waterproofing adhesive layer 9, located
on the carrier sheet 4 opposite the second adhesive layer
5 and protective coating 6 layers, should be sufficiently
pressure-sensitive to permit adhesion to cementitious
substrates 10, such as concrete, cement, mortar, brick,
stone, and the like. The second adhesive layer 9 may be
comprised of a bituminous or non-bituminous waterproofing
adhesive similar to the materials described above,
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15. The nmethod of claim 14 wherein said nenbrane is di sposed upagn

hori zontal surface. 16. The nmethod of claim 15 furth FEB&EVE@TﬁﬁEET
the steps of wal king upon said finely divided particulate material |ayer,

and subsequently casting a cenmentitious material upon said particulate

| ayer, whereby said cenentitious |ayer bonds when cj ' | d
underlying protective coating and adhesive | ayers.

-14-

However, since the second waterproofing adhesive
will not likely be exposed to sunlight and the elements,
bituminous adhesives that are well-known in the
waterproofing art may preferably be employed.

Bituminous adhesives which may be used in the
second adhesive layer 9 preferably comprise natural or
synthetic rubber, virgin or reclaimed, blended into
bitumen to provide a smoothk mix. Preferably, the
bituminous adhesive comprises a processing oil,.such as an
aromatic 0il, and the ratio by weight of bitumen/oil to
rubber should preferably be in the range of 70:30 and more
preferably 75:25 to 93:7.

The second waterproofing adhesive layer 9 provides
a number of advantages. For example, the extra step of
having to apply a waterproofing adhesive layer to a
concrete panel or deck is avoided, and the expense of
labor and time at a jobsite is consequently minimized.
Reliance upon the use of a two-sided tape, as anothgr
example, with the attendant waste due to discarded release
paper, is also avoided.

Exemplary membranes having the two adhesive layers
5 and 9 provide novel waterproofing uses. For example,
the "double-sided” membranes are suitable for use in wet
rooms (such as bathrooms, laundry rooms, mechanical rooms)
which have an existing floor and a post applied
cementitious overlay (e.g., grouting and ceramic tile
which, is fabricated upon the laminate 10 after the
laminate is adhered to the floor). .

The exemplary “double-sided" membranes 10 are also
useful in roof construction. For example, the laminate 10
is adhered by its second waterproofing adhesive layer 9
against a concrete roofing deck, and a tile overlay is
secured upon the laminate 10 using mortar or other
cementitious compositions.
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- 25- 17. A nenbrane conpri sing: a carrier layer having '

first and second maj or faces; a first pressure-sensiti adhesi ve
| ayer adhered on said carrier first major face; a—prat WETLACEMENT I HET
| ayer coated onto said first adhesive |ayer; REP@@E&EENH&EET

pressure-sensitive adhesive and

10 DEC 1998

-15-

The "double-sided” membrane 10 can also be used in
bridge deck construction in which the second adhesive
layer 9 can be adhered to existing horizontal structural
slabs, and a concrete wearing surface is cast upon
exemplary non-bituminous/protective coating layers 5 and §.

Exemplary membranes 10 having adhesive layers S and
9 on both sides are suitable for waterproofina the inner
surfaces of tunnels. The excavated tunnel is often lined
with sprayed or cast céncrete to provide a smooth
surface. Subsequently, a waterproofing membrane is placed
against this smoothened or levelled surface either
directly or on top of a drainage medium or other
intermediate layer. Thus, further exemplary membranes of
the invention can be used in combination with known
drainage devices, such as those having a polymeric core
sheet and a water-permeable fabric attached to the core,.

A cementitious material such as concrete is then poured or
spfayed against the concave, arched inner tunnel surface,
and allowed to cure to form a bond between the membrane
and concrete cast against it.
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protective coating |ayers being operative to bond with a cenentitious
material cast against the nenbrane and allowed to cure; and Beps pnr, 2 | aYyer
of finely divided particulate material adhered onto said protgyﬁﬁg &6&#1 £py
| ayer, said particulate |ayer being operative to permt a cenentitious
material to be cast against said first adhesive |ayer and said protective
coating | ayer and bonded thereto when allowed to cure.

- l6 -

A number of methods for making exemplary
waterprodfing membranes of the invention are possible.
One presently preferred method involves coating one side
of a double-sided release liner (e.g., plastic or paper
covered on both sides with silicone) with the protective
coating layer §, and winding this up into a roll. The
protective coating § side of the roll can then be coated
with a bituminous and more preferably a non-bituminous
adhesive layer S (e.g., a styrene¥isoprene-styrene based
adhesive), which is then laminated to a carrier sheet 4
{(e.g.. a polyethylene £ilm), and wound up into a master
roll. To make a "double-sided” membrane, the master roll
is unwound and the exposed side of the release liner is
coated with the second waterproofing layer 8. This is
then wound up, and the release liner is transferred from
the protective coating side to the second adhesive layer 38
when the roll is again unwound (such as at the
installation site),

An exemplary method for making an exemplary
membrane of the invention comprises making the
above-described "master roll" (which comprises the release
liner, protective coating, non-bituminous layer, and
carrier), and then removing the release liner to expose
fhe protective coating layer §. Finely divided
particulate matter (e.g., sand or calcium carbonate
powder) can then be applied directly to the protective
coating layer §.
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- 26 - 21. A nmethod for waterproofing conprising the steps of:
provi ding a substrate; provi ding a prefornmed nenbrane conprising a
carrier layer having first and second major faces; a firfﬁ*iACEMENTSH£€?
pressure-sensitive adhesive |ayer adhered on said carrier first nmajor face;

a protective coating |ayer coated onto said first adhesive |ayer; and a
finely divided particul ate -17-

Another exemplary method coﬁprises providing a
substrate; providing a preformed membrane comprising a
carrier layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered on said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; and a finely divided
particulate material layer adhered onto said protective
coating layer, §aid first adhesive layer, protective
coating layer, and particulate layer being operative to
permit a cementitious material to be cast against the
membrane and to be bonded therewith when cﬁred; and
disposing against said substrate said carrier layer of
said membrane; and casting against said membrane a
cementitious material which, when allowed to set, is
bonded to said particulate layer._protective coating
layer, and first adhesive layer.
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material | ayer adhered onto said protective coating |layer, said first

adhesive | ayer, protective coating |layer, and particulat-mA A .ENW EET
operative to permit a cenentitious material to be cast agag < Aﬁgﬁ %
and [err] be bonded therew th when cured; and di so aﬁ?hsslﬁcgﬁl D
astl ng “aga

substrate said carrier |ayer of said rrenbrane and

Ec“”ﬁe d:d
to said particulate |ayer, protective coating |ayer, ang '"gLﬁggﬂgilmh/
| ayer . 22. The nethod of cl ai rﬁ%—%g:[ erein sai df menbra

sai d menbrane a cenentitious material wriigh,- when allo
di sposed agai nst a substrate conprising wood, plywood,

1. A waterproofing membrane for adhering to
freshly poured concrete compositions upon curing,
comprising:

a carrier layer having first and second major faces;

a pressure—sensitive adhesive layer against the first
major face of the carrier layer; '

an elastomeric protective coating layer contacting
the adhesive layer and incorporating at least one additive
material comprising a light absorber, light stabilizer,
antioxidant, fil;er, plasticizer, rheological additive, or
mixture thereof; .

the pressure-sensitive adhesive layer and elastomeric
protective coating layer being operative to bond with a
cementitious material cast against them and allowed to
cure;

the waterproofing membrane further comprising a
discrete layer of finely divided particulate material
applied as a separate coating onto the protective coating
layer, the protective coating layer being made before the
layer of finely divided particulate material is applied
thereupon as a separate coating, the particulate layer
comprising particles having a size from 0.1 to 1000
microns, which particles are partially embedded as a
separate discrete layer on the pre-made protective coating
layer;

the particulate material being oberative to permit
foot traffic on the membrane while in a horizontal position
and also operative to permit a cementitious material to be
cast against, and to form a waterproofing barrier with, the
adhesive layer and elastomeric protective coating layer
when the cementitious material is allowed to cure.
2. A membrane according to claim 1 wherein Ehe
carrier layer comprises a continuous film sheet, comprising
a thermoplastic, rubber, glass or metal material.

3. A membrane according to claim 1 or 2 wherein
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particle board, concrete, cenent, earth, a drainage devige

grout, shotcrete, gypsum a lagging form or a conbinati pnBERAGEMENT S
23. The method of claim 22 wherein said nenbrane is dispps d1deECaH98
hori zontal surface. 24. The nethod of claim 23 further conpr
the steps of wal king upon said finely divided particul atle materia ,
and subsequently casting a cenentitious Taferial upon sa~d-particyl ate l

| ayer, wherehy said cenentitious |ayer bonds when cured with said .-
under | yi ng pr% ee%ﬁeesﬁ%eatil%eo n%D"é%We ShT:2 Isbals\l}zfel}L :L.nouse oz non bl Cuminous

adhesive.

4. A membrane according to claim 1, 2 or 3 wherein
the finely divided particulate material comprises granules,
particles, powder, dust or ground material.

5. A membrane according to claim 4 wherein the
finely divided particulate material comprises calcium
carbonate, cement, talc, sand, granite dust, slate dust,
clay, titanium dioxide, carbon black or a combination
thereof.

6. A membrane according to any one of the
preceding claims wherein the waterproofing membrane is
adhered to a substrate comprising a horizontal concrete
deck, a roofing deck, highway, or roadway.

7. A membrane according to any one of claims 1 to
5 wherein the membrane is disposed against a substrate
comprising a concave, arched inner tunnel surface.

8. A membrane according to any one of claims 1 to
5 wherein the membrane is disposed against a substrate
comprising a bridge deck.

9. A membrane according to any one of the
preceding claims wherein the carrier layer comprises a
thermoplastic film having on its second major face a second
pressure-sensitive adhesive layer.

10. A membrane according to any one of the
preceding claims wherein the protective coating comprises
an acrylic coated over a pressure-sensitive adhesive layer
which comprises a material selected from butyl rubber,
polyisobutylene, polyisobutyl rubber, acrylic, vinyl ether,
styrene-isoprene-styrene, styrene-ethylene-butylene-styrene
and styrene-butadiene-styrene and the carrier layer
comprises a thermoplastic £ilm.

11. A membrane according to claim 10 wherein the
particulate matter has a particle size from 0.2 to 100
microns.

12. A membrane according to claim 10 or 11 wherein
the carrier layer comprises high density polyethylene.
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13. A method for waterproofing comprising the steps

providing a substrate;

providing a preformed membrane comprising a carrier
layer having first and second major faces; a first
pressure-sensitive adhesive layer adhered oh said carrier
first major face; a protective coating layer coated onto
said first adhesive layer; and a finely divided particulate
material layer adhered onto said protective coating layer,
said first adhesive layer, protective coating layer, and
particulate layer being operative to permit a cementitious
material to be cast against the membrane and to be bonded
therewith when cured; and

disposing against said substrate said carrier layer
of said membrane; and

casting against said membrane a cementitious
material which, when allowed to set, is bonded to said
T_particulate layer, protective coating layer, and first
adhesive layer. )

14. The method of claim 13 wherein said membrane is
disposed against a substrate comprising wood, plywood,
particle board, concrete, cement, earth, a drainage device,
metal, mortar, grout, shotcrete, gypsum, a lagging form, or
a combination thereof,.

15. The method of claim 14 wherein said membrane is
disposed upon a horizontal surface.

16. The method of claim 15 further comprising the
steps of walking upon said finely divided particulate
material layer, and subsequently castihg a cementitious
material upon said particulate layer, whereby said
cementitious layer bonds when cured with said underlying
protective coating and adhesive layers.

T
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[7. A membrane comprising:

a carrier layer having first and second major faces;

a first pressure-sensitive adhesive layer adhered on
said carrier first major face;

a protective coating layer coated onto said first
adhesive layer;

sajd first pressure-sensitive adhesive and
protective coating layers being operative to bond with a
cementitious material cast against the membrane and allowed
to cure; and

a layer of finely divided particulate material
adhered onto said protective cdating layer, said
particulate layer being operative to permit a cementitious
material to be cast against said first adhesive layer and
said protective coating layer and bonded thereto when
allowed to cure.
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WATERPROOF ING MEMBRANE

ABSTRACT OF THE INVENTION

An exemplary waterproofing membrane comprises a
carrier layer having a non-bituminous pressure-sensitive
waterproofing adhesive, a protective layer coated on the
non-bituminous adhesive, and a second waterproofing
adhesive layer on the other fage of the carrier to permit
adherence of Lhe membrane to a cementious surface and to
permit concrete to be cast against the non-bituminous laver
and protective coating and to be bonded thereto when
cured. Further exemplary membranes comprise a dusted layer
on the protective coating to permit fook traffic. The
membranes of the invention are useful in so-called
horizontal and vecrtical lagging installations. Methods for
waterproofing between cementious surfaces, in tunnels, and
on concrete decks are also disclosed. '

FIGURE 2
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