Docket No: L3997-02 Waterproofing Menbrane Field of the Invention [0001]
The present invention relates to a waterproofing nenbrane that does not
have a r ewowvalwm@smel ease sheet to prevent the adhesive poritsornoobisthe
menbrane from adhering to the carrier sheet or other portion of the

menbr ane when the nenbrane is rolled up. Background of the Invention [0002]
Sheet -1i ke wat er proofing nenbrane | am-nhtes are wel |l -known for application
to concrete and ot her substrates. These |lam nates typically conprise a
carrier sheet and a pressure sensitive adhesive |ayer DobRef™RRY1.3997-02
applications, the waterproofing sheet material is applied to a concrete
substrate that has already bgen forne s a building foundation. In
such a case, the adhesive | ayt#tedProR “H%ﬁg %ﬁh¥%ﬂ$ appl i ed against the
cured concrete surface. In another techni que, the waterproofing nenbrane is
affixed to the concrete formor lagging wwth the carrier sheet against the
| aggi ng amgelting theaséngoporti on facing toward the cavity in which the
concrete is poured. The adhesive portion of the nmenbrane will adhere to the
freshly pRyjiaq CONGL Bl &ont iceltio tdule: & { WadirdBRhEdUAbERRE RLI N
menbrane on the cured concrete surface after the lagging i1s renoved. This

t echni quedbes sotnbkaverasenafvabterk]ltaseashédbltb npaesemttethe( adhqaiee p@mﬁoredﬁ
materprooflng A sim ] ar process may be used on horjzontal supfaces where
the menbr Sremembrsne fsam adbeying & She saieshegt g ather p%l%p e e ete sl ab,
w th the en casting concrete against the
nenbrége ﬂ#%§§g¥ﬁﬁﬁﬁgé§ﬂglon %?Q?%§¥@gg¥%é$ sheet and pressure sensitive
adhesi ve |l ayer, typical comrercial waterproofing nenbranes include a
renovabl eBaekgasm dsofdie Ivahtion used to prevent the adhesive portion of the
menbr anefrom adhering to the carrier sheet or other portion of the nenbrane

when the [ppo2] Sheet-like waterproofing membrane laminates are well-known for

application to concrete and other substrates. These laminates typically
comprise a carrier sheet and a pressure sensitive adhesive layer. In many

10  applications, the waterproofing sheet material 1s applied to a concrete
substrate that has already been formed, such as a building foundation. In
such a case, the adhesive layer of the membrane 1s applied against the cured
concrete surface. In another technique, the waterproofing membrane 1s
affixed to the concrete form or lagging with the carrier sheet against the

15 lagging and the adhesive portion facing toward the cavity in which the
concrete 1s poured. The adhesive portion of the membrane will adhere to the
freshly poured concrete, thus providing a fully adhered waterproofing
membrane on the cured concrete surface after the lagging is removed. This
technique 1s sometimes referred to as "blind side" (or pre-applied)

20 waterproofing. A similar process may be used on horizontal surfaces where
the membrane 1s applied to compacted soil or gravel or to a concrete slab,
with the adhesive portion facing upward, then casting concrete against the

membrane.

[0003] In addition to the carrier sheet and pressure sensitive adhesive
25 layer, typical commercial waterproofing membranes include a removable

release sheet that is used to prevent the adhesive portion of the membrane



menbrane is rolled up. This rel ease sheet nust be renoved fromthe nenbrane
prior to or during installation and di sposed in the trash, thus creating
envi r onmewoabiomastog. [ 0004] US 3,900, 102 (Hurst) di scl opes/use@doshe
menbrane conprising a pol yethyl ene support sheet, a bitum nous adhesive and
a releasable siliconized paper for protecting the adhesive. The rel ease
paper is renoved as the nenbrane is unrdll ed and adhered to a buil ding
substrate (see Hurst Fig. 4). US 4,751,122 (May) discloses a nenbrane

| anmi nat e froat adhetindas thesheoer khket qxatpiélrermbsibna)f ehmﬁrmémbrar&i wase theat i ng
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menbr ane bwﬂtﬁ@t%vikdjmhenaﬂlwdﬁea sili cone rel ease coating on the outer
surface of the carrier sheet to prevent the adhesive |layer fromadhering to

the cagri ggorfeetushesod, 162 Q’H'ﬁf%@Qﬁsdlésés%ﬂ@&&ﬁme%én%%nﬁ%s&yd SO“)

discloses a similar type of paperless nenbrane |amnate in which
rel ease copalyiehlgyleneaupaber shres el bstiunicone aelheksieccmd Buelaagablest al I at| on,

edge portigns of the rel ease coating y be renoved by wet abrasion to
permit adﬁ@%’PB}?eéfp%%ef aar%t@a%gég EBist elﬁﬁ%pa?@ol@%]enlﬂé’e @94 328

Cogl fi
#regh: ing%uéri concr etge %Hrq@l %I%B faaﬂ&ﬂ&ﬁl%% p‘%e%g{bgr pr oof| ng) .

e ‘or pre- ap

The menbr &ie HaU8 40731 mem Msiyrdietises d myéﬁfbxhh@tlahﬁnﬁtbaﬂﬁﬂ ntlddes a
non-t acky, water-insoluble polyneric coating such as, for exanple, a
pol yvityl sheetolies paper S@%str&wwhy%mlﬁﬁsw@@m@(q 8 aﬂw@ngh@n p&?lf@C‘bf
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¢ gat ing Cafmbrald PRETNINIEH WRinVable LIS et b @bl RidoRvifapt traffic.
removed, permits overlapping seams to adhere. US 4,172,830 (Rosenberg)
and US 4,215,160 (Rosenberg) disclose paperless membrane laminates that
15 1include a silicone release coating on the outer surface of the carrier sheet to
prevent the adhesive layer from adhering to the carrier sheet when the
membrane 1s rolled up. US 5,254,661 (Wilson) discloses a similar type of
paperless membrane laminate in which the release coating 1s a water-based
silicone emulsion. During installation, edge portions of the release coating
20 may be removed by wet abrasion to permit adhesion of overlap seams of

adjacent membranes.

[0005] US 4,994,328 (Cogliano) discloses a waterproofing membrane
capable of adhering to freshly poured concrete (i.e., blind-side or pre-applied
waterproofing). The membrane has a bituminous adhesive layer that is

25  coated with a non-tacky, water-insoluble polymeric coating such as, for
example, a polyvinyl alcohol, silica, and glycerin mixture in a weight ratio of
1:10:0.5. The coating purportedly protects the adhesive layer while
permitting a strong adhesive bond to freshly poured concrete. However, the
coating can be slippery when wet and, thus, not suitable for foot traffic. US

30 5,316,848 (Bartlett) discloses a similar blind-side waterproofing membrane



5,316,848 (Bartlett) discloses a simlar blind-side waterproofing

menbr anet hat includes a carrier |layer, a pressure sensitive adhesive | ayer,
and a provecbinEsmeati ng on the adhesive | ayer, wherei nPCha&Sc@ans13gs may be
sel ected fromvarious types of polyners, preferably an acrylic-based

el astonmer, such as styrene butyl acrylate. US 5,496,615 (Bartlett)

di scl oses a simlar nenbrane | am nate where the protective coating has a
finely divided particulate material, such as sand, cal cium carbonate,
cenment, tithaninehndlisoxtale)erelayer, apsdsedre henstive Jdh@eBle 1ageB, 86002 520

(Wercinski) discloses a nmbrane. | am nate having a carrier suppprt sheet,
an adhesi %3“198‘3}&? coairng 8&&5@ csH 4 RyendkBeraB tﬁgy@@tlag|ra@>é?)e@fef’egp%ﬂsqu| at ed

i norganic L& | i 0 | um num
oxi da 111 R SRERLEF LRt BRAGHLID off dy EPRECE] Rocflifle TR, 1T

al kal i ne eastyremetaltybatiydateetGS 5406, pab (Baldsttidischeatat dalikgd to the
adhesi ve |l ayer using a water-soluble material such as ethyl ene vinyl

acet at® omegabxarehminage Mdiere thoerpteriiye captinghasra flaplinditvedsst oof i ng

menbr anes_used f or bl,i nd;sid or e-applied) applications, include a

el eace SREEEWAE Ttbr T b Shgtoiull GpRAR ke R ERe LB TER f act ng
outward. qHxedé Areeduthal isbahl er to first unroll then flip over a |arge,
unwi el dy nenbrane prior to installing it. Alternatively, two installers are

needed tordddd) ¢ NGseany so0ldyisRANSD dilcldRX L HNNANEGIFAAM hAGEP:

[0008] It d be advaritageous to provi wat er proofing ne

bi nds stremglier dupRenehedts agasthaaiwd Rger) d1sd shifedded onnthadditdsive layer woul d
be advant ageous to provide a waterproofing nmenbrane that has an outer
sur f ak® t Baayey ¢f sragludatedanpeganie particelates capallg odreacties Bditnee@getus to

provi de a wat erproofing nenbrane .t hat does,.not, requi ke rel ease sheet that
must be &y 80 AL iR Ts RS gt R e RERERHS B HhouR I RE 88T be
advant agegqu&lf 6r RIQVirdCeAtWah &R ARE] &G, MEHDpaRecIEdBlay Be hit@bhedksl€ndIP
(i.e., carrier sheet facing down and adhesi ve/protective coating facing up)
when it adhesive layer using a water-soluble material such as ethylene vinyl acetate

or polyvinyl alcohol.

15 [0007] Typical commercial waterproofing membranes used for blind-side
(or pre-applied) applications include a release sheet and unroll wrong side up
with the adhesive portion facing outward. This forces the installer to first
unroll then flip over a large, unwieldy membrane prior to installing it.
Alternatively, two installers are needed to lift the heavy roll so that it may be

20  unrolled from the top.

[0008] It would be advantageous to provide a waterproofing membrane
that binds strongly to concrete cast against its surface. In addition, it would
be advantageous to provide a waterproofing membrane that has an outer
surface that will tolerate foot traffic. It would also be advantageous to

25  provide a waterproofing membrane that does not require a release sheet that
must be removed and disposed of at the job site. In addition, it would be
advantageous to provide a waterproofing membrane that is right side up (1.e.,
carrier sheet facing down and adhesive/protective coating facing up) when it

1s unrolled at the job site.



is unrolled at the job site. Summary of the Invention [0009] The present

i nvention enbraces a waterproofing nmenbrane conprising the follow ng

| am nat eawbaysr@sidBayer A conpri sing a waterproofing adir€e3ivseqooloenses B
conprising a carrier sheet; layer C conprising a rel easabl e bondi ng
material; and |layer D conprising a protective coating; wherein (i) the

| am nated | ayers are arranged in the sefuential order A-B-C-D;, or (ii) the
| am nated | ayers are arranged in the sequential order B-CD-A;, or (iii) the
| am nat edSuayensy af thealwwanded i n t he sequential order C D A-B. The nenbrane
preferably does not include a renovable rel ease sheet that is typically
used to pyﬁm}}t tTige pereat Yevdrtisn asiehtdida WatbRgrobfhkiRémbhges or ot her
portion of the nenbrane when the nmenbrane is rolled up. [0010] The

wat er pr oof¢mgrisend thsmollpayingdarohpead fayers:a rol | (e.g., at tine of

manuf acture and for storaq}i’eﬁand hand| i % t hen unwound fromthe roll

(e.g., at %% 9™ REITYTRE @TBIFP&?W %@9 S'¥e of installation). In one

enbodigrenlayeg@c&ﬁgg{éﬁgg da@ver gheste arranged in the sequential order

A-B-C-D pritor to t menbrane being rolled into a roll. Wen this nmenbrane
i s roll edlayerdC aompkising ayeleaBabenpndiag maeermlt endost | ayer of the roll
and | ayer_ A c%rpri ses.the innernost | ayer of the roll. Wen |ayer D

contacts I3Hp&rD BOMPTIHAS AEMOFSEHE S @atidi% ed up, it adheres to that |ayer.
When t he f j ' 1 ol € f ichis only
| oosel y ag\ﬁ%}% = glw%géﬂﬁ?b%g%ﬁg%g@% ?%érﬁ?%eg{)l&mé %%{t??ﬁl éggg%fé\ht he | ayers
of the unAcBl@D;menhi) ahe lanivan@ddalerstde segugad inkthesdgierEid-AdBr [ 0011]

I n anot her  enbodi nent, the |lam nated | ayers are arranged in the sequenti al
or der1®- CBECAD gk ar(Lithothenlamppaabe i ey eise g areanasd innthe seauential wadst t hi s

fane i . ‘.
menbr ane b'%D[g-l]%.eQ‘hb%gm rerlr% lprefle%éﬁ()algf 25 URThAG etahleencl)g\tfa N8%2tease

sheet that 1s typically used to prevent the adhesive from adhering to the

carrier sheet or other portion of the membrane when the membrane 1s rolled

up.

15 [0010] The waterproofing membrane may be rolled into a roll (e.g., at time
of manufacture and for storage and handling), then unwound from the roll
(e.g., at time of manufacture and/or at time of installation). In one
embodiment, the laminated layers are arranged in the sequential order
A-B-C-D prior to the membrane being rolled into a roll. When this membrane

20 1srolled into a roll, layer D comprises the outermost layer of the roll and
layer A comprises the innermost layer of the roll. When layer D contacts
layer A as the membrane 1s rolled up, it adheres to that layer. When the roll
of waterproofing membrane is unrolled, layer C, which is only loosely adhered
to layer B, detaches from layer B, thus leaving the layers of the unrolled

25 membrane arranged in the sequential order C-D-A-B.

[0011] In another embodiment, the laminated layers are arranged in the
sequential order B-C-D-A prior to the membrane being rolled into a roll.
When this membrane is rolled into a roll, layer B comprises the outermost
layer of the roll and layer A comprises the innermost layer of the roll. When

30 layer A contacts layer B as the membrane is rolled up, it adheres to that



| ayer of the roll and | ayer A conprises the innernost |ayer of the roll.
When | ayer A contacts layer B as the nenbrane is rolled up, it adheres to
t hat | ayerwovhev48iye rol | of waterproofing nmenbrane i s umcoluseayobeyer C,
which is only | oosely adhered to | ayer B, detaches fromlayer B, thus

| eaving the |ayers of the unrolled nenbrane arranged in the sequenti al
order GD A-B. [0012] Wth either of t-h®-foregoing enbodi nents, the

| am nated | ayers are arranged in the sequential order C D A-B when the
menbr ane ilayeunWWheedhé rothodl watktprobhing mentbrane isranrolhet) lopera€f iwhech t o a

B Taci ng LHETYAger oG ABPCEubER Faies Tartrih G T oy erho. Ches Spces there
concrete wikks be ROULSHAN LARENES aTlGERREEEL ol st soRglomagher e to

| ayers C us providing a fully adRered waterproofing ne ane on the
concrete face.,a,nce | ayer becones the.bottom| ayer. a e nenbrane is
ol 1 ed, MH e B E TR Yo PR aE ey BERIp s L REne i HOETB AT e

I aggi ng op,Suelriatidel RqWehall biddrSCa)A-BeFheh tRe mhprMOld Snfdiglat si de up
-thus making it easier for the installer to install the product. [0013] The

present i froentirol. dllsis reatnbages neayngidiobe affixaking canwvatelggzoong ong nmenbr ane
i si fi dhesi . A, i t. (| B) .
el bas abl GGG Aiat ek 0k eyl P v s e BB SR PRE T Sy er D)
wh int | . h hod
eremn B&b%@&f&g %F& 14065 @%%rsl!_g Q?é%@ﬁc@wrh%?g\é?ﬁ%r%g% ﬁJ&ﬁ%%epoiﬂ%ﬁ.tor the metho

conprising t ow'ng st coatin Ing material (layer Q)
onto the gprdyicdl Bieeindrbay®ill Bjroagly ddérgto a9e)ys CoRIA nhulsharopidihget | ve
coati n(? (1 a]i\le)r D) onto the bonding material (layer C and dryi ng; (53)

ei t hetO (i Jultnadherpd Waterpreafing meamakeaneyn bhe eon@etausedacedSigedaper Bhe

i t (I X I ti th dhesi | A to th
ot ect i vaeasats M poan Bipt s ka PRy Peih R ORAE Y St PRl fiec e e o
a roll w B unhelladesi-v§ dt8XBE stface of the lagging or substrate to which it is

affixed —1.e., it unrolls right side up — thus making it easier for the installer

to install the product.

15 [0013] The present invention also embraces a method of making a
waterproofing membrane comprising a waterproofing adhesive (layer A), a
carrier sheet (layer B), a releasable bonding material (layer C) and a
protective coating (layer D), wherein the membrane does not include a

removable release sheet, the method comprising the following steps:

(S1) coating the bonding material (layer C) onto the carrier sheet (layer B)
and drying;

(S2) coating the protective coating (layer D) onto the bonding material (layer
C) and drying;

(S3) either (1) coating the adhesive (layer A) onto the uncoated face of the
carrier sheet (layer B); or (11) coating the adhesive (layer A) onto the

protective coating (layer D); and

(S4) winding the four-layer laminate into a roll with the adhesive (layer A)

facing inwards.



facing i nwards.[0014] In a preferred enbodi nent, |ayer C of the
above-descri bed enbodi nents will conprise a water soluble polyner, an

al kal i sowokbw/qasisgner, or a honopol ymer or copol yner ofCpalSgaonyisacet at e.
Brief Description of the Drawings [0015] Fig. 1 depicts a cross-section of
a first enbodi nent of the waterproofing nmenbrane of the present invention
prior to the nenbrane being rolled intoc6a roll. [0016] Fig. 2 depicts a
cross-section of two |ayers of the waterproofing nenbrane of Fig. 1 after

t he menbr {8 4jas Inex prefertesdenbodinaentyldyer] O0f The Rbgve-Bestepiest s a

cross-section of the terproofing memrane qf the present jnyention after

Che menbr SOOANECRECHILAPBIPEEY & Pakek HIUPE pﬁa@@rc%ﬁk 1#9@%. [ 0018]

Fig. 4 depj I - i f i t he wat er proofin
g g?fgﬁeﬁ of a%&n%ﬁﬁlérhpé}. & cogoﬁﬁﬁ&{"gf }?ﬂg&?ﬁi‘gﬁ%@&ta% P g

menbr ane e’ present ention prior rane being rolled into a
roll. [0019] Fig. 5 depicts a cross-section of two |ayers of the

wat er pr ooBiried Desebipaioe afthlei [dravhrgfst er t he nmenbrane has been rolled into a
roll. [0020] Fig. 6 depicts a cross- section of the waterproofing nenbrane

of thes pregem i rmentidgeniatbedrotdi8edtRaiPbRAEirbasmibeaimbnt 6f 1Rd fromthe roll
depicted In Fig. 5. [0021] Fig. 7 depicts a cross-section of a third

enbodi menwadérproefingtmeepboaié nfjtheeptrsant inferttive pries émthé meenbiaore,

i ncl udi ng, a. tear t.ri(g), rpil or to the nenbrane being rolled into a roll.
[0022] Fi §eing ]%Pé]ﬁl%clpg 3 1lloss-section of two layers of the waterproofing
menbrane of Fig. 7 after the nenbrane has been rolled into a roll. [0023]
Fig. 9 defQ8 a Kigoddslepeatsiagront-sedeomalt B¥plowts o thematermrosfinghe present

invention_after the pmenbrane has been unrol l,ed from.t.he rol], depicted in
Ho- s [oBBamOrn o d e M 500l o or B i BFbPoor | g menbr ane
of : : : .
10 [0017] Fig. 3 depicts a cross-section of the waterproofing membrane of the
present invention after the membrane has been unrolled from the roll

depicted in Fig. 2.

[0018]  Fig. 4 depicts a cross-section of a second embodiment of the
waterproofing membrane of the present invention prior to the membrane

15  being rolled into a roll.

[0019] Fig. 5 depicts a cross-section of two layers of the waterproofing

membrane of Fig. 4 after the membrane has been rolled into a roll.

[0020] Fig. 6 depicts a cross-section of the waterproofing membrane of the
present invention after the membrane has been unrolled from the roll

20  depicted in Fig. 5.

[0021] Fig. 7 depicts a cross-section of a third embodiment of the
waterproofing membrane of the present invention, including a tear strip,

prior to the membrane being rolled into a roll.

[0022] Fig. 8 depicts a cross-section of two layers of the waterproofing

25 membrane of Fig. 7 after the membrane has been rolled into a roll.

[0023] Fig. 9 depicts a cross-section of the waterproofing membrane of the
present invention after the membrane has been unrolled from the roll

depicted in Fig. 8.



Fig. 9 after the tear strip has been renoved. Detail ed Description of the

I nvention [0025] One enbodi nent of the waterproofing nenbrane of the
present iwoentomasi9ss depicted in Fig. 1, which shows a ecoas2@eotizan of the
menbr ane taken along the wdth of the nmenbrane. Typical comerci al
menbranes wll have a width in the range of 30 to 185 cm nore typically 60
to 140 cm preferably 80 to 130 cm They-typically will have a | ength of
from5 to 60 m nore typically 15 to 36 m and are rolled up into a roll.

[ 0026] As[G0hn ilfigFilQ.debicts laecrost-seqsraodf thy wetdrpaoeicD npmlses o afur

| am nated_] ayers arranged in the sequential order A-B-C-D wherein | ayer A
conpri sesFég-v%%’g%F]%%F‘?%gStéld’n]é%ﬁ beewremgyed. B conprise a carrier sheet 4

| ayer C conprises a rel easable bonding nmaterial 6; and |ayer D conprises a

protecti veeoadd MsBripliBlafkhd BHaviRLS, Pr oof i ng menbrane may be rolled into
aroll (asshown by the arrowin Flg. 1), wherein layer D (protective

ting 8 i t t ¢ foth |- and A (adhesi
5 comr i LUEATRG O shilfftiB) BF B, yRHEm Bhah dSpRbradil W Bresty 5" v
depi cts ai¥e@SRnSRAdRGAnt M. haywdich Mowda cpedLsRitRel dftbemERIRAReOf Fig.

1 after the menbrane has been rolled into a roll. Wen layer D (protective
coati ng 8yalkemnakagstheayeithAf thdmesinbea®y. Agpicaé commiprard membophedwuld, it
adheres tpo that |ayer. \Wen the_rall of waterproofi b e is unrolled
(as shownBBye areidthipihetapes of 39 to Lperm cmorE anicall S0dontitignnat er i al 6)
which is edrt &, | B ] 4) gs from
| ayer B a?%ﬁé]&hﬁgf&?r%ag%pgﬁgg% ﬁﬁg%gllfgvg aaé"re(;ed{sse-§1 eciofor?r%ge%)ra%d] ’

wat er pr oohiorg typivhtlans af 3@ m,idindhase dbal wpiwld £dol{whet her during the

manuf acturing process or just prior to installation) in which the | ayers of

the uy ol [@barensasowh 8nariEanoaed watdripeo Bftich Béa rtf R piGedd AUB. Since

| ayer B (carrier sheet 4) becomes the bottomlayer asthe nmenbrane is
unr ol | ed, lathmatedbayers aragnped unthe bedhaitiadordgr daBeC{havherein

layer A comprises a waterproofing adhesive 2;

layer B comprise a carrier sheet 4;
layer C comprises a releasable bonding material 6; and

15 layer D comprises a protective coating 8.

[0027] The waterproofing membrane may be rolled into a roll (as shown by
the arrow in Fig. 1), wherein layer D (protective coating 8) comprises the
outermost layer of the roll and layer A (adhesive 2) comprises the innermost
layer against the core of the roll. Fig. 2 depicts a cross-section of two layers of

20 the waterproofing membrane of Fig. 1 after the membrane has been rolled
into a roll. When layer D (protective coating 8) contacts layer A (adhesive 2)
as the membrane 1s rolled up, it adheres to that layer. When the roll of
waterproofing membrane is unrolled (as shown by the arrow in Fig. 2), layer
C (releasable bonding material 6), which is only loosely adhered to layer B

25  (carrier sheet 4), detaches from layer B at B-C interface 9. Fig. 3 depicts a
cross-section of the waterproofing membrane after it has been unrolled
(whether during the manufacturing process or just prior to installation) in
which the layers of the unrolled membrane are arranged in the sequential

order C-D-A-B. Since layer B (carrier sheet 4) becomes the bottom layer as



surface of the lagging or substrate to which it is affixed - i.e., it
unrolls right side up - thus making it easier for the installer to install
t he prodw0.20{008828B8 A second enbodi ment of the water proeCirnug2emembriane of
the present invention is depicted in Fig. 4. In this enbodi nent, the four
| am nated | ayers are arranged in the sequential order B-CD- A wherein B,
C, Dand A are as previously defined wi&h respect to the first enbodi nent.
[ 0029] The wat er proofing menbrane may be rolled into a roll (as shown by
t he arr owtheynfangbratle, iswhemodied, theymrentranarmig besheelled)divantiyr ostesthiehe

outernost |ayer of the roll and | ayer A (adhesi 2) conprises. the
i nner nost S‘P%‘é‘? Ogbl}ﬁ iRhHEr EBPETBte fhEhidh 1t s |ﬂ¥§xe ~dépi 1k parglls right

Cross- SeCEicf%ﬂ#gfg th{i Alé‘ﬂ?ﬁrgzié%sfe'?%i"%ﬁ&t%@% @iﬁ@gﬁkﬁ?gﬁﬁﬁu@ g. 4 after

t he menbr ane een ro Intoaro ayer esive 2)

contacts B (carrier sheet 4 t he, nenbrane is rolle , 1t adheres
Cothat 1 EB WA RBdRC T PP Bheate SR BB TREHERE PRt e R e (ac
shown Dy LhR&eat iAWk tloTiddepitied RYPIs. €. (InefiBgeallAiRendi 1@ aterial 6),
which is only | oosely adhered to |ayer B (carrier sheet 4), detaches from

| ayer B atamBuGtedtlaydmcereRrringed 6 tepsefiendiadrardsr BeCtl) ok wheteme B, C,
vvaterproobi ng ganbrane after it ha begn unrolled the first tinme (whether
during th® MahdY Ak 3 PHYIpRIEskdingd yithiregpedrtortheitist SMPARBENt n whi ch
the |l ayers of the unrolled nenbrane are arranged in the sequential order
C-D-A-B. 810293 | dlke wBi¢mupeling ns¢rabrany megyl be baladhmte gprdllfpershgmim by t he

first | i i.e. h nb i1l b ide d it
advant agebte T B DREHFRTR IARee ueaptior R g RIS e wi th the
carriff SHeRIrn{dRYLYerBdf 1A YoCAV IR/ IOS ladifSfe NEbhPREOMY HhRiRE! 2l

(layer C) as the innernost |ayer against the core of the role. This
rewi ndi nglayielrlagamest tdveatolre of hiee nelb Faned depicts @ chesstrwationdbf dimodayess afnt o

carri or SHestasgEASRNE FeCeObRY g Ble-rtordid mettosadi p el
: 23 gﬁ't : gair{ltg d dgogli.gy\ghér?gay%??@hesi%oﬁodoxﬁa%'IEQeFBb(?QILH&“Eh&ft HHG flesent
membrane 1s rolled up, it adheres to that layer. When the roll of
15  waterproofing membrane is unrolled (as shown by the arrow in Fig. 5), layer
C (releasable bonding material 6), which is only loosely adhered to layer B
(carrier sheet 4), detaches from layer B at B-C interface 9. Fig. 6 depicts a
cross-section of the waterproofing membrane after it has been unrolled the
first time (whether during the manufacturing process or just prior to
20 1nstallation) in which the layers of the unrolled membrane are arranged in
the sequential order C-D-A-B. Since layer B (carrier sheet 4) will be the top
layer during the first unrolling (i.e., the membrane will be upside down), it is
advantageous to rewind the roll (preferably during manufacture) with the
carrier sheet (layer B) as the outermost layer and the bonding material (layer
25 () as the innermost layer against the core of the role. This rewinding will
then enable the membrane roll to be unwound directly onto the surface of the
lagging or substrate (i.e., right side up), with the carrier sheet against the

substrate, thus making it easier for the installer to install the product.

[0030] A third embodiment of the present invention is depicted in Fig. 7.

30 This embodiment is essentially identical in structure and operation to the



This enbodinment is essentially identical in structure and operation to
thefirst enbodi ment except that it further includes a narrow tear strip 5
renovabl ywadhsrw@siisso adhesi ve 2 al ong an edge of the waPerarsSo@piontp44
menbrane, the tear strip being positioned on the side of the adhesive
opposite that which is adhered to the carrier sheet. The tear strip wll
typically have a wwdth of 3 to 25 cm +®re typically 5to 16 cm Fig. 8
depicts a cross-section of two |layers of the waterproofing nmenbrane of Fig.
7 after thestnenbodimeetasxdepehhabit!fadtliartinchdesld navkewnidaln stihe J i r st

enbodi nent, wh | ayer ective coatin ontacts | yer A (adhesive
2) as therreRBRRNeadhere ééé%@ﬁve.%a@&ﬁ@rrbgg%ofﬁﬁwvﬁ @FOOW%n the roll of

wat er pr oof.i ]Egﬂﬂg) Iayer
C (rel eas%ﬁlgb ondfcﬁg%er}r%rtsséﬁrﬂl{g %‘%%({vé\;zﬁ %@éﬁgﬁgﬁi&oose é‘%:ée Q(%)lti ayer
(carrier sheeihih isdellaebésotthemntayeshd:tatThi: @arrﬁtﬁlpf\ﬂﬂbtﬁ)mﬁlﬂhage depi ct s

a cross-section of the waterproofing nmenbrane after it has been unrolled in

whi ch & hewidiepss &0 2Dran.umpes PxaricanBriand are BHer %ﬁ@@tﬁtﬁ B Qrpes- §%fdil%h@ﬁ al
order G D A

Lear Stripe~5 is nst al t may
emove a WP PSR hEDERe ReBteaBh o et alf O ArbAnG bt he
wi dth of Byek ﬁr@lﬂ?e(ant'oQaVﬁﬂE &sRien th8 ®rs6bHbddbhent %Hémgaﬁé% Bxposed
adhesive surface 7, as shown in Fig. 10. A second nenbrane may then be

i nstall ed(mjtwsretha@1ug1%) dantgctseptr Arl@dhbsiveld) tals theenemdmane es rapssi ng and
adhering to expgsed sive su ace 7 rovidi a wat erproof seal at
the seam UPoBSLTEAPE FOEH gt MO the SphPT HRECGUPPRIE BUAPFER S t b o

t ear rig t on to the
secongl(S errboﬁcfi;ﬂ}rﬁ (as s o%hgﬁrgﬁgéh%b 8ﬁ1§§ér£gtg1§at eg?ﬁaﬁgrther

i ncl udes aatariudy), tvehrch&tsrolnﬂJy (@sehr adhaedl ty ldesicBi (bad)er énawtal)) y adhered to

adhesi ve 2 al ong an edge of the Waterproofl ng nenbrane. After the nenbrane
of this eﬁa%?&hﬁé@foméamﬁ%ﬂte%@mtevﬁape InAig- PKleriats dcarapesetiinmnof theri g. o

and w1 Q.06 80A0 SxREBRd, 2R B, SHELAGR: A% FIOWRi B By opbep the

tear strip‘is-Tenov
menbrane unrolled membrane are arranged in the sequentlal order C-D-A-B. When

15  tear strip 5 is pulled off by the installer, it may remove a narrow portion of
layers C-D (approximately equivalent to the width of overlap of layers C-D on
tear strip 5), leaving an exposed adhesive surface 7, as shown in Fig. 10. A
second membrane may then be installed adjacent to the first membrane, but
with the seam overlapping and adhering to exposed adhesive surface 7, thus

20 providing a waterproof seal at the seam.

[0031] Although not shown, a similar fourth embodiment with a tear strip
1s one essentially identical in structure and operation to the second
embodiment (as shown in Figs. 4 to 6), except that it further includes a
narrow tear strip (as previously described) removably adhered to adhesive 2
25 along an edge of the waterproofing membrane. After the membrane of this
embodiment is unrolled, it will have the structure shown in Fig. 9 and will
provide an exposed adhesive surface as shown in Fig. 10 when the tear strip
1s removed. With either the third or fourth embodiments, the membrane
alternatively may be made with layers C and D abutting, but not overlapping,
30 the tear strip, or with layers C and D only partially (or completely)

overlapping the tear strip.



alternatively may be made wth layers C and D abutting, but not

overl apping, the tear strip, or with layers C and D only partially (or

conpl et elwP 2008mBBPpi Ng the tear strip.[0032] Layer A c@®OPSI@9/061344

wat er proof i ng adhesive 2, which provides waterproofing integrity for the
wat er proof i ng nmenbrane. The wat er proofi ng adhesi ve may conprise a

non- bi t um nous pressure sensitive adhedOve or a rubber nodified bitunen
pressure sensitive adhesive. The adhesive |ayer typically will have a

t hi ckness [@f323boutay®rds compises mnwataretesfant ydhboue 20which pr@videsm nor e
preferably about 0.1 .to l.Ofnnl nost pref rablémgbout & 2 to 0.8 nm [0033]
Sui t abl e WEHEHTOARAIRESTHY 18 Kot MAterPrgpBRE FREOBEARG 1 | b VERfRERTAPERS ncl ude

butyl 1 ublgp 43950, ABNRSELES: nAOLYLSERILYI . RRSEd AMIPSNAT v, BYLY! based

adhesi ves, acrylic ‘base hesives, Vviny er base esi ves,

st yr ene- i sapb@n@odiffgdbruiShS)rdeasadsadidse wdbesive. The adhesive layer
styrene-et hyl ene-hut yl enestyrene (SEBS) based adhesi ves,

st yr erfe- bt N é‘ﬁHt}WV@r%t@SBS?S%&S@WUé&@é b9 sh mynypraterahly akpehe-Qubber

based hesi mbj [ f. f Ly,..th het i
adnosi vo Fe28 BFEERe oEBRAATILORL TR - i arol! BIELERIE sePROR B "G s

SBS or SEBS st preferably SIS bl ock copolyner. For a nore detailed
description of pressure sensitive adhesives, see Satas, Handbook O

P . . . . y .‘ 1 !
ressure ]tlwﬁlﬁgggqg)leﬁﬁﬂﬂgggg%?%?%hXBQ,ﬁg%éﬁﬁﬁ ?hOQQHHFéggpany

Inc. (1982), rncorporated herein nce. her Tubbers inc

pol yi sopr aéngud@duyyutiddice basedadbesglves,ubdeisobuolyadbasebnéhesivedirityl

et hyl ene- propyl ene rubber, ethylene alpha olefin, nitrile rubbers, and
acryl1@ r B@ adhengay, arhelinbasast adipenvess vorylsgthenbaped prbesiyiee sensitive

adhesi ve can optionally. cont ai ical -additives, su s |4 ght absorbers
(e g carbaribradRehEbSaRnsTs] KRR aRetes, Sifren iy RO b AAe B
hi ndered afyrags (SBBW %@@@gﬂ%9,«1,ve@,rgt:y%@aﬁﬁﬁiéﬁe-gtypehb_r(sgssqba@@@nol s),
fillers (e.g., calciumcarbonate, silica, titaniumdioxide, etc.),
pl asti ci zedbesivhgsitprineabutaddené velsher (SBR) based adhesives, and
combinations thereof. Preferably, the synthetic adhesive is a pressure
15  sensitive hot melt adhesive block copolymer of SIS, SBS or SEBS, most
preferably SIS block copolymer. For a more detailed description of pressure
sensitive adhesives, see Satas, Handbook Of Pressure Sensitive Adhesive
Technology, by Van Nostrand Reinhold Company, Inc. (1982), incorporated
herein by reference. Other rubbers include polyisoprene, polybutadiene,

20  natural rubber, polychloroprene rubber, ethylene-propylene rubber, ethylene

alpha olefin, nitrile rubbers, and acrylic rubber.

[0034] The non-bituminous or synthetic pressure sensitive adhesive can
optionally contain typical additives, such as light absorbers (e.g., carbon
black, benzotriazoles, etc.), light stabilizers (e.g., hindered amines,

25  benzophenones), antioxidants (e.g., hindered phenols), fillers (e.g., calcium
carbonate, silica, titanium dioxide, etc.), plasticizers, rheological additives,
and mixtures thereof. Preferred synthetic adhesives contain light absorbers,

light stabilizers, and antioxidants.

[0035] A rubber modified bitumen pressure sensitive adhesive may also be

30 used. All of the rubbers listed above (e.g., SIS, SBS, SEBS, SBR, etc.) may be



and m xtures thereof. Preferred synthetic adhesives contain |ight
absorbers, light stabilizers, and antioxidants. [0035] A rubber nodified
bi tumen pvessuwmes®ensiti ve adhesi ve nay al so be used. APCTafS2000m6134bber s
i sted above (e.g., SIS, SBS, SEBS, SBR, etc.) may bebl ended with bitunen
to produce a pressure sensitive adhesive. The rubber nodified bitumen my
al so typically include a processing oilllsuch as an aromatic, naphthenic or
paraffinic oil. For unfilled adhesives, the wt. % rubber is about 10%to
22% the btendddi wishEntumealkoutrod36é & prof¥reardsithve adhesifper.oTbesbbeni | is

about 0% to 35% .The pressure sensitive adhesive may al.so conprise an
i nor gani e TFREN DRSS %Iseé,ypwah&19%@’;@08%@?%11 sugyagpRy. | f

present , 5@@8\?%@, I"{Q%]{l/ﬂehg{né e egQFaf?i?l%'Bﬂp%o&%rﬁﬁf@&édﬂ%ﬁvéé?ttﬁb wil %336]

General ly, I npr Ion to post cast concrete It 1s preferred that
t he pr essuiibb&ersibouy d 0ag e 32 %e thasitaspbinaiteat istbodit edoeto DRI aadaie 30
decimllineters (dmy (150 g, 5 sec, 70 F.) as neasured according to ASTM D
5- 73, 5ncwp%m(@ﬂsﬂié€@ﬂhskﬁ%oﬂé@§@ &n8e%. [Dos predsaye sesisygpdhestveameyr r i er
sheet 4. The carri.er sheet pr-og'hdes nEcha-i-caI sLrengt an€ vtva;erproofi ng

i nt egri ty*FOrtHE et aNE the "Carrt 2 A Shad Pypitdaidy (Wt "have’ a

t hi cknesscRfy. apubsdhtObhd &t2%0AIMEN mdfyaieaBRlty0BREW0D oBthOtkal MM

Generally, it is preferred that the bottomface of the carrier sheet (i.e.,

the Tace iiial contantaInE ORTIRBITRIELI B | Sodd AUEFcflokehigs o Surf ace

tension o dyne pre nes/cmor less. The carrier

sheet shopléefeeipthisseha pgesarel deyisiivaoi dh&divé hae atgerptevice gt@tee8yn
rel ease of the bondi n‘g mat erial. Snooth surfaces include filnms, sheets, and
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t her eof .
carrier sheet typically will have a thickness of about 0.05 to 2.0 mm,

15  preferably about 0.3 to 1.0 mm. Generally, it 1s preferred that the bottom
face of the carrier sheet (i.e., the face that contacts the bonding material 6
(layer C)) have a surface tension of 40 dynes/cm or less, preferably 35
dynes/cm or less. The carrier sheet should comprise a generally smooth
surface to provide for easy release of the bonding material. Smooth surfaces

20 1nclude films, sheets, and extrusion coated woven and non-woven fabrics.
Suitable materials for films and extrusion coatings include polypropylene,
polyethylene, ethylene-propylene copolymers, ethylene-olefin copolymers,
ethylene-vinyl acetate copolymers, polyvinyl acetate, polyethyl acrylate,
polytetrafluoroethylene (PTFE), polyvinylidene fluoride (PVDF), polyethylene

25  terephthalate (PET), polyvinyl chloride (PVC) and combinations thereof.
Polyethylene and polypropylene are preferred. A preferred carrier sheet

comprises a thermoplastic film of high density polyethylene (HDPE).

[0038] Generally, the carrier sheet 1s not surface treated to increase the
surface tension. However, in some cases it may be desirable to treat the

30 surface of the carrier sheet on which the adhesive will be applied in order to



Pol yet hyl ene and pol ypropyl ene are preferred. A preferred carrier sheet
conprises a thernoplastic filmof high density pol yethylene (HDPE). [0038]
Gener al | yWwotzhw/@srsi er sheet is not surface treated to PaTrESa®e/ 061384 surface
tensi on. However, in sone cases it may be desirable to treat the surface of
the carrier sheet on which the adhesive wll be applied in order toenhance
adhesi on of the adhesive to the carrierl2sheet. One such surface treatnent
option is corona treatnment. [0039] Additives nay be incorporated into the
carrier natbaned adlbesienof éhsadhageettenbe carridhssectndyndeucmeorfpoe at ed i nto
the bulk of the material in a separate conpounding step. The additives may
al so be i HESTPERACBHOPAE SOFMR HPK6RLt he material during the melt
extrusion process to produce a sheet, film or extrusion coated fabric.

[ 0040] Lalli39C comdites may bk enewbpeatiedrnainghéreamiéramageriThi resiusasabl e

bonding material may be,any suitable materi.al that, wll. strongly adhere to
Che. pr ot SBVIRES Ei g THESh aReRE RCPPIERinib 5 yilicer e Rathal et er
sheet g. L&, ALRetoMPOURdiddStepOMthd9daRE Bhy B14d BY Blcofporsted itk Pgecapabl e
of being detached fromcarrier sheet 4 (layer” B) when the nenbrane is

unr ol | ed. bihi of theamatethal duhegatleeselsrexofudiay @rod@st do ipayduceBa sheed,d be | ess
t han the g&ihesi on of .| ayer g to.layer D (and al so | ess than the adhesi on of
| ayer D t BlMaQepxaysigierratad fARHer ane is unrolled. Typically, layer C will

have a thickness (dry) of about 0.1 to 20 nm_preferably about 0.5 to 5 mMm
[0041] Thi@Adi f fleayentC coposises anel ersablebomgingematenalas The reldasablb| e

bondi terial 6, (I . Th i ncl .wat bl I | kal i
sol bl & PSRN G S tap BTG o h Py OR Ry AR E R 0.
[ 0042]¢ | N 00 BrSEPQHE BBAing BNBUE GHE8S F0116-RAUALRYa ARESRS todtheGabli@¥ §he&) 1S

hydrophilic and wi I [ general 'y conprise a water sol uble polyner. Suitable
wat er sol dblle qthby merds,ndne haneh niglen gpelral itndyeal €pstodul (| PéQ)pabpobiy/le¢ingl ene

oxi de (PEQ), ter soluble cellulosic_polyners (e.g., hydroxyprqpyl .nethyl
cel I ul osegewggéimwm%ﬁﬁa%éélﬁyeﬁ ERSH, ERe PSR @%m@ﬁ@gpﬁfyﬁer s

and means that the adhesion of layer C to layer B should be less than the
adhesion of layer C to layer D (and also less than the adhesion of layer D to
15 layer A) when the membrane 1s unrolled. Typically, layer C will have a
thickness (dry) of about 0.1 to 20 pm, preferably about 0.5 to 5 pm.

[0041] Three different types of materials may be used as the releasable
bonding material 6 (layer C). These include water soluble polymers, alkali

soluble polymers, and homopolymers or copolymers of polyvinyl acetate.

20 [0042] In one embodiment, the releasable bonding material 6 (layer C) is
hydrophilic and will generally comprise a water soluble polymer. Suitable
water soluble polymers may include polyvinyl alcohol (PVOH), polyethylene
oxide (PEO), water soluble cellulosic polymers (e.g., hydroxypropyl methyl
cellulose, hydroxyethyl cellulose), hydrolyzed maleic anhydride polymers and

25  copolymers, polyvinylpyrrolidone, sulfonated polystyrene, polysulfoethyl
acrylate, poly(2-hydroxyethylacrylate), polyacrylamide, poly(acrylic acid) and
alkali metal salts thereof, natural or synthetically modified polysaccharides,
proteins, alginates, xanthan gums, and guar gums. The preferred water

soluble polymer 1s polyvinyl alcohol.



copol yners, pol yvinyl pyrrolidone, sulfonated pol ystyrene, polysulfoethyl
acryl ate, poly(2-hydroxyethylacrylate), polyacrylam de, poly(acrylic acid)
and al kalwormmetoal4s®al t s t hereof, natural or synthetical | pyCras$2d00061344

pol ysacchari des, proteins, alginates, xanthan gunms, and guar guns. The
preferred water sol uble polyner is polyvinyl alcohol.[0043] Since the
bondi ng material is hydrophilic, it may3be conpletely or partially renoved
by exposure to water (e.g., rainfall) after the nmenbrane is installed, but
bef ore cotfi4t e Hﬁnca$hebgadhs;nﬁ%eﬁ&bﬁﬁmﬁhpphﬂhnﬁenﬁumbétmﬂphmabdmradhere
to any residual bonding mat eri al and/ or %P theﬁ§{3t60t|é$ coat.i ng. .[ 0044]
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i nvention e poly as a pol yner t

i nsol ubl estiehgly @ﬁl&eau@cbxgofegbcﬂ@al lﬁlj’n(hhg Ineatetrigd amid/@d toytheoprolbéeiar

swel | abl e, above pH 8. [0045] An alkali soluble polynmer is a preferred
materi@al fertRSBe bondi ng material because it inproves the bond to concrete.
W t hout being bound by any theory, it is postulated that a proposed
mechani s @4 borlsh dwotinet eorbddetwaenthicheled dablé bendinigl reapotging (laged C)

concrete can be descri b g Iotl)low?. When concrete i s _cast agai nst t he
al kal i sofif ©@PBIjeer 4 9§r801e L sérp%ofwccqar&app%w@ RBEFPEL swel |, or
partially;sueldm The, 1&8i1yé6‘?&b1e§%oﬁg@%f«‘ﬁ§ﬂeﬁﬂéd‘%% &fl?fﬁl‘@?lthﬁphseu@{)l Jigaction

of the hy rophi1rc nononers wt I'i ne specl es e calcium hydroxi de

W t hi n t hbeloanpHes andAnhylsie] cieat wadt partialy lsbhilde bdswedibbld, edote WH B.
cal ci um hydroxi de to form cal ci um carboxylate salts. Phenol will also react

with gal cy O{ﬂlﬂt]ydr&wa@@aﬁ Qolfu%'lérbélyﬁéhs d PréBeeAf mhassl Bt aheHohAfPo! yer
| ayer may diffuse or partially difffuse into the concrete. Once the concrete

sets, t henmtleyjﬂbbed:aiy@ntam@rmmﬂmﬂa)r&i a) torde. t Withoe tdemeg bend by
Al ternatively
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partially so
When concrete 1s cast against the alkali soluble polymer layer it may dissolve,

15  partially dissolve, swell, or partially swell. The polymer is rendered soluble
or swellable by reaction of the hydrophilic monomers with alkaline species
like calcium hydroxide within the concrete. Anhydrides and carboxylic acids
both react with calcium hydroxide to form calcium carboxylate salts. Phenol
will also react with calcium hydroxide to form a salt. In one of these states

20  the polymer layer may diffuse or partially diffuse into the concrete. Once the
concrete sets, the polymer layer and membrane are bonded to the concrete.
Alternatively, only the surface (or a thin layer at the surface) of the alkali
soluble polymer layer may be affected by reaction with calcium hydroxide in
the concrete. While these calcium salts may be insoluble, partially soluble, or

25 swellable, it 1s believed the salt formation contributes to the bond between
the membrane and concrete cast and cured against the bonding material

surface of the membrane.

[0046] The alkali soluble polymer may comprise one or more hydrophilic
monomers and one or more hydrophobic monomers. Hydrophilic monomers

30 are selected from a list including maleic anhydride, a combination of maleic



swellable, it is believed the salt formation contributes to the bond

bet ween the nmenbrane and concrete cast and cured agai nst the bonding

mat eri al worbeoes®B t he menbrane. [0046] The al kali sol moraSp@opesa4 may
conprise one or nore hydrophilic nononmers and one or nore hydrophobic
nmononers. Hydrophilic nononers are selected froma list including nmaleic
anhydri de, a conbinati on of nal ei canhyddi-de and a nono-est er/ nonocar boxylic
acid, nmethacrylic acid, acrylic acid, and vinyl phenol. Hydrophobic

nmononer s anbydeldeainelda in@m-ester/storaralekiyhy socd yrhietzham'yhc seidyecitdor yl i c

t t net h | k I
?ZJSL?W ot egsﬁwnzﬂﬁaﬁm %xqi@%é@{&f@d@%@ﬁé%%m befi rgg{aé’ £t pr of er r ed
al kal i Lﬁt@h& Ee'sfbglsugl%gh&(?gﬁlc)ég?élrg vah, raﬁpﬁaé}ﬂ& Bl en@nhydri de
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such as those aticd o styreeto mal ei ¢

anhydri deaﬂaﬁ@eﬁeﬁ}fy@mé,.pkopple&eJisoﬁhwleuabﬁhyavleroagi@ aadecuhdicene) ght
ranges from 2000 to 12, 000. Most preferred is SMA 3000 with a styrene:
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sol ubl e polyner i ncl udes copol ynmers of styrene,” mal ei ¢ anhydride and

nmono- est estyrenecardborldic anhyildideesugh,ashdloke elsamnfaoturredlkaa Sadohyr it such
as those manuf actured by éﬁ rtorf %;ge aci d, val ue in g[jlgra of KOH per
gram of p&RYEE SHARBR L0 MK ¥Wirgpranggs mompbd Qv taddeiBlET ar wei ght

ranges fr 2 STV 0049]
A further Q%%%%qpb%rc g?aq?‘?%%% %gg Fﬁgpgb g%ﬁ%%ﬁﬁl@g?pggs a(?gl% I%CM%CI d

and styrepeo@ndtlon alpdia-:maldiy landiyvreleerdtioosf ol ymers manuf act ured by BASF
under the trade nane of Joncryl. Most preferred are Joncryl 680 and Joncryl

682. {®05@oA) addihsinenalpd }zspﬁré}‘énwdeaﬁﬁﬁh%%h%%Eﬂdlyﬁ@{r whd1gape! ymer i ncl udes
reaction products of hydroxypropyl- nethyl cellul ose such as those

manuf act uceeblpyeshohstitrene,undéric hbytiriddeambmenofesAQOADn ot oxyht aprdef er r ed
o AQONTAGE LTI 8ol QR A TR 955, BB oy

Sartomer. The acid value in milligrams of KOH per gram of polymer ranges

from 90 to 300. The number average molecular weight ranges from 2000 to

15 6000. Most preferred are SMA 2625 and SMA 3840.

[0049] A further type of preferred alkali soluble polymer includes acrylic
acid and styrene and/or alpha-methyl styrene type polymers manufactured by
BASF under the trade name of Joncryl. Most preferred are Joncryl 680 and
Joncryl 682.

20 [0050] An additional type of preferred alkali soluble polymer includes
reaction products of hydroxypropyl-methyl cellulose such as those
manufactured by Shin-Etsu under the trade name of AQOAT. The most
preferred 1s AQOAT ASHG. This 1s hydroxypropyl methylcellulose acetate

succinate.

25 [0051] Another type of preferred alkali soluble polymer includes
copolymers of methacrylic acid and methylmethacrylate such as those
manufactured by Evonik under the trade name EUDRAGIT®. Most
preferred is EUDRAGIT® S 100.



succi nate. [0051] Another type of preferred al kali sol uble pol yner incl
copol yners of nethacrylic acid and net hyl net hacryl ate such as those

udes

manuf act wecaotwo4Eweni k under the trade name EUDRAGQ T(r) PCmskoopoefdasred is
EUDRAG T(r) S 100.[0052] Another type of preferred al kali sol ubl e pol yner

i ncludes acrylic acid-ethyl acrylate-nmethyl methacrylate copol ynmer such as
t hat manufactured by Lubrizol under tRhé&bstrade nane Aval ure. Mst preferred

is Avalure 315. A further type of preferred alkali soluble polyner is a

copol ymer [@F52fet Mnhotdieh dgpy bhpeefertedyd kabtdoadsly lpal ynandndodys acrydei d. Thi s

is commerciall vai l.abl e from Lubri zol as rboset .526.. An addi ti onal
of preferf '%%IXEF‘FY@N%@Q@L}SQWE%?CW&% C@Bgﬁ’l%‘“@fa%}?ﬁﬂ acryl ate,

type
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pol yner i dvalur@sd1b.adifdrthéettypoof hesfeexanplkeliofolableapd aersobubl e pol yner

is a phenolic resin, such as a condensati on_product of phenol and

f or mal Aehyerolymer vhbrethyhapthaceyladsi ¢fdvi maethaerypatneond acndioorad. rldssns

h f d by. i a- ific, dis,.
Coor o1 o PR ReHHaR eiBRR0 B EBFi) fs AR U AERd Buanal tae
sol ubl e pef yraFerid@YalREli 81 @8k ¢l herd AeopsQuRrCIREh$L Adig1aepol yners of

such

styrene and nal ei ¢ anhydri de, copol yners of styrene, nal ei ¢ anhydri de and

hal f - est emeathyhae@iacrahahg,cimdiecrytiepolig.ndhss of coamelriiallzcivéilahte Soyr ene
and/ or al pha-net hyl . styr hydr oxypropyl nethyl cellul ose acetate
PaBsiol ginGee bt

succi nat e, acrylic acid and nethyl nethacryl ate,
copol ymers of nethyl nethacrylate, ethyl nethacrylate and acrylic acid,
copol {0rer 03] et Hyhother prample g analkabsabeily palenenioa gesiplaedadiet, a

rosin acid henol i.¢ r.esi n, and nhi nati ons of, one or .nore .of these.

[0055] Al RapThel SR g ket ol TRl Belne RS p Phendlic Fesily SHelias fous
condensation product of phenol and formaldehyde. Suitable phenolic resins
include phenolic novolac resins such as those manufactured by Georgia-

Pacific. Most preferred 1s Georgia-Pacific resin CK-2400.

15 [0054] Accordingly, a preferred alkali soluble polymer may be selected
from the group consisting copolymers of styrene and maleic anhydride,
copolymers of styrene, maleic anhydride and half-ester of maleic anhydride,
copolymers of acrylic acid and styrene and/or alpha-methyl styrene,
hydroxypropyl methylcellulose acetate succinate, copolymers of methacrylic

20 acid and methyl methacrylate, copolymers of methyl methacrylate, ethyl
methacrylate and acrylic acid, copolymers of ethyl acrylate, methyl
methacrylate, and acrylic acid, a rosin acid, a phenolic resin, and

combinations of one or more of these.

[0055]  Alkali soluble polymers may be applied to a web in a continuous

25  process as a solution of the alkali soluble polymer in an organic solvent, as a
solution 1in aqueous ammonia, or as an aqueous emulsion. The aqueous
emulsion 1s often referred to as an alkali soluble emulsion or ASE. At low pH
the polymer 1s in the form of an aqueous emulsion. At high pH the polymer

dissolves to form an aqueous solution.



process as a solution of the alkali soluble polyner in an organic solvent,
as a solution in agueous ammoni a, or as an aqueous enul sion. The agueous
emul si on We 20for@sioBef erred to as an al kali sol ubl e enmul #CEUSEE09ABEB44 At | ow
pH the polyner is in the formof an aqueous emul sion. At high pH the

pol ymer dissolves to forman aqueous solution.[0056] In a further (and nobst
preferred) enbodi nent, the rel easabl e-B6nding material 6 (layer C) nmay
conprise a honopol yner or a copol yner of polyvinyl acetate (PVAc). The nopst

pr ef er r ed [QEE6) merln & fypdhyy (anyd meosé pacferhotyopobydrerentSthd telpasablenyl acet at e
hom)polyrrgﬁlFl (10096so%hg§£ ar avallable from Wacker Chem e A? and W\acker
Chemi cal APEGYL YEhE) fRAYEOHRFISCE RomeRelyer otha corslymerffer age
nol ecul ar r
preferabl$$$¢%€$fg§ggﬁgfgggﬁ] e tgggggﬁsgggﬂﬁhgnﬁgﬁ%?B$Hn$§%ﬁ§§% t hese
wi || havehangipabanér.agslid ipolyvigppeteabty Romdpdlyend@geofs @hiddpars o 44C
dependi ng on_t he nol ecul ar wei ght. GCeneral Iié t he hi gher nol ecul ar_ wei ght
et

pol ynet s ﬁ&%]éalh]ﬂgfh@m ‘éﬂaﬁk@r Ehﬁﬁgpﬁ%nnﬁe\r‘f@@ Ghemica Geyporapon suideds

| | te h fact d 057] Th
B?o%\cl)lsg)é ﬁr egrhﬁlrge B %Ra% Ifll\‘h n‘Q’Flgg%er%%%ga‘%gﬁ’g%oqlﬁ %C)fg 468 co]ncr ete e
cast agai A% i1h O(Iﬁ)gsf%fer%@todﬁmd 6068 bet Hmetmfm%mﬁmmgrmﬁf& above for

bondi ng of copol ymers conprising acrylic acid, methacrylic acid, vinyl
phenol , omalalteﬁéo,ﬂ(ﬂlﬁ)gdmrdaoleWﬂ‘ymcmldw, ﬁh@sagvmdww :bgl%ﬂyraﬂnsbmyl, it is

bel i eved that the VI n a et a ydr ol f or m pol al cohol
while in E%P%ﬁt“ﬁg h?ﬁ ?35 (gtE(ﬁlﬁc @en Hég%ltg? ’%‘ﬁ? A& pol yvi nyl
al cohgy di v t t he
conoray e Saay fehid éttfé@ﬁ?%%rif?@ PRECOPRD R REC O RILRE ML

easi |y hydraisytied tamhpeearirepHOtheg 100 sblidstpatavingl abetav@hbambpolymbess rai n.
The pol yvi nyl acet ate Iayer is also non-tacky and will not bond well to the
carrier shgegl SPIagep EB)WTQ h%%%@@ﬁrttl ng easy unrolling of the nmenbrane and

elimnating the need for a release liner.
[0057] The proposed mechanism by which polyvinyl acetate homopolymer

bonds to concrete cast against it 1s somewhat different than the mechanism

15  proposed above for bonding of copolymers comprising acrylic acid, methacrylic
acid, vinyl phenol, or maleic anhydride. While not being bound by any theory,
it 1s believed that the polyvinyl acetate hydrolyzes to form polyvinyl alcohol
while in contact with highly alkaline concrete. The water soluble polyvinyl
alcohol dissolves in the concrete and becomes intimately bonded with the

20 concrete once the concrete has set. Since the polyvinyl acetate is not easily
hydrolyzed at lower pH, e.g. pH 7, it cannot be washed off by rain. The
polyvinyl acetate layer 1s also non-tacky and will not bond well to the carrier
sheet (layer B), thus permitting easy unrolling of the membrane and

eliminating the need for a release liner.

25 [0058]  Since polyvinyl acetate homopolymer is somewhat brittle, it may be
desirable to blend the PVAc with a softening material, such as a plasticizer or
one or more flexible polymers. Suitable plasticizers include, but are not
limited to, phthalates (e.g., dimethyl-, diethyl-, dibutyl-, and butylbenzyl-
phthalate), benzoates (e.g., diethylene glycol dibenzoate and dipropylene

30 glycol dibenzoate), phosphates (tributyl-, tricresyl-, triphenyl-, and



[ 0058] Since polyvinyl acetate honopol ynmer is sonewhat brittle, it may be
desirable to blend the PVAc with a softening material, such as a

pl asti ci 280 20r0/@8®8or nore flexible polyners. Suitable pCagtSteooerigs

i nclude, but are not limted to, phthalates (e.g., dinethyl-, diethyl-,

di butyl -, and butyl benzyl pht hal ate), benzoates (e.g., diethylene glycol

di benzoat e and di propyl ene gl ycol dibedzocate), phosphates (tributyl-
tricresyl-, triphenyl-, andtributoxyethyl- phosphate), and triacetine

(gl ycer ol ttibutmwetitd) phGepteata),| and thacqgbiras(glyierel txﬁmedahter)m(}ehmraﬂy, sui tabl e
anount sufficjent . to soften e polyvinyl acetate,)ayer, w,th the maxi num
pl ast i CI z Ehe plapbicizssilagel rFBaVr@ﬂeé“’%%‘Ht%lg@ HFPORY @‘hftﬁckgntttﬁego%ﬁo‘i g | ayer

(i.e., I i ol yner).
Loosa] FI XFRTE nRFLAR Bhep Rb (LERhRindh AR 1o ATSE R TRTR
conpat i bl eh4it BOYPbaseidhtesthhebdrlikyAgy@ar@.eR rthb@bfrﬂﬂnaﬂibﬂ%é plasticigte
chlori nat ed paraffins, pol thyI acryl ate, polyethylacrylate, copol yners of
net hyl acp%lsa]?@yaﬁt}d@@?'gﬂtp OHRRPLY™OTY-t 0 20% acrylic acid), copolyners of
ethyl acrylate and acrylic acid (10%to 20% acrylic acid), copolyners of
butyl acrj0Git® andeadiy k)btyraelisdth(aim{etmiszﬂ% g&angld ghase blpndropol yners of

el v et awnpl e e T T A ramere i Ve S Ly Pyt
of Vinyl g%%?%%%%r%ff#% BelyRedhihay g, é%%*h%’lﬁéﬂ%%?é ODaaRe LS
hormopol ymafetiyl hc@@@n@ramaaﬁylice}md (W@tom/eap}ﬁfﬂ@@j mp@lyhﬁastofée%l nmost

preferably at | east 60% by wei ght of the polymer blend. [0060] Copolyners
of polvi ﬁylrylateemacﬂécwlw &ﬁb@t(l% etpe%(%@cadu: a4d), @aﬁolcy@wlswfréwy f vinyl

acetate WI th, et co acet nd acr est
ol i ng el g PO o P GERUP SeRD @S o iy B R exy
acryl ate, wﬁﬂ{)@ﬂyﬂ@ﬁ§ @boMim¥ls FGeh L £ecAREk \ndYAcryRE %@’Ee@%@nclﬁﬂ%%omﬂ ymers
of vinyl acetate nd Vi nyl laurate. [0061] Copol yners of a vin acetate
and vi nyl ni@hyha@yéal@, aﬂwllwzby]@té,rbmyl acrylate, and ethyl-hexyl acrylate

copolymers of vinyl acetate and vinyl versatate, and copolymers of vinyl

15 acetate and vinyl laurate. Preferably, the polyvinyl acetate homopolymer will
comprise at least 40%, more preferably at least 50%, most preferably at least

60%, by weight of the polymer blend.

[0060] Copolymers of polyvinyl acetate are most preferred and include

copolymers of vinyl acetate with ethylene, copolymers of vinyl acetate and
20  acrylic esters including methyl acrylate, ethyl acrylate, butyl acrylate, and

ethyl-hexyl acrylate, copolymers of vinyl acetate and vinyl versatate, and

copolymers of vinyl acetate and vinyl laurate.

[0061] Copolymers of a vinyl acetate and vinyl laurate are available from
Wacker, also under the tradename Vinnapas®. Two such products are

25  Vinnapas® B500/VL20 and Vinnapas® B500/VL 40, which comprise 20%
vinyl laurate and 40% vinyl laurate, respectively. These copolymers have
glass transition temperatures of 21°C and 0°C, respectively, and are solid
resins. Preferably, the minimum vinyl acetate content for a suitable

copolymer of vinyl acetate and vinyl laurate is at least 50% by weight.



Wacker, al so under the tradenane Vinnapas(r). Two such products are

Vi nnapas(r) B500/VL20 and Vi nnapas(r) B500/VL 40, which conprise 20% vi nyl

| aur at e awoO 2400648198yl | aurate, respectively. These copolpgwaISgoAYB4gl ass
transition tenperatures of 21C and 0C, respectively, and are solid resins.
Preferably, the mninmumvinyl acetate content for a suitable copol yner of
vinyl acetate and vinyl laurate is at-l18ast 50% by wei ght.[0062] Copol yners
of vinyl acetate and butyl acrylate are available from several conmerci al
sour ces, (0082ldi rgopdlpmeex afrping] abetatCladud loatly] asudhteasrdMla]kGQ feord UCAR

357. These have gl ass transition rrper tures o d 23 respectl vely,
and are a§%¥qraﬁp%mggera&ﬂéeugceémné %Paﬁfﬁ b g aﬁubl . sh
conmononer t
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t enper at unadfazeCpebgpactiyblyaaadaire DfailRdle a@dqae@lh@smutlmaﬁsl Then tenperature
for poly butyl acrylate of -49C, one can calculate _the vinyl acetate
cont ert ~ oMmagKretBer daes bohRUBESh §emBposexEonteRtsy é%@égttheé&qx eqmwétm ably,

the mni a os&gg fon Cco but yl
acryl at enbg}rgt)@ﬁeﬁw ‘égﬁ)%‘%gr @ﬁ? [}t%%g? A)C/%E\)gﬁy til o‘%éel\g?‘ﬁ% ac ]coé]t (gf?e an)é
an acryli éa(%hﬁfno@ﬁ@r)aégpa@/c@hh@i@loﬁ tfeh%ﬁréttﬁrﬂo@sjéwxﬁn b.'@é%a?e?of s31C

exanpl e, Fl exbond(r) 32 which is a copol yner Vi ny acetate and butyl

acryl at e, andd @laexbmw(lmnaemMmfeHe foapelyghatyd atrdatd of d9°Ceopecanur es of

12C and 19 spect i and are a | si

Pr of o abl §2 CP{?& AR gt cobrat ¢ Poabrboreet Dondt prars $lopndy

acet aj@ apgo, Yivefy. SPHAEr %]bi S Din#ehBMtinyd 800kke CORRIXITRY S of vinyl

acetate an ene Vi nyl “acet at e content are available from Air

Product s, c@p{ﬂpms of ornﬁmettﬁte andl dtly®acry)la@2i30at 1aast 5@%(y) wéliht. and
Airflex(r) EF500, which are aqueous emnmul sions. The glass transition

t enper at U@ d]or @Mlﬂmwaﬁmﬂﬂ@@&a&%@@ £ORBHIRISeRhfe Blso Railadld 5C,
respecti veI y. Usi e Fox equation glass transition tenperature for
pol yvi nyl fimoetar @roduﬁsﬁblaﬂdaa fot asamplaiSexban® &Ppemdtich &s a copolymer
of vinyl acetate and butyl acrylate, and Flexbond® 381. These have glass
15  transition temperatures of 12°C and 19°C, respectively, and are available as
aqueous emulsions. Preferably, the minimum vinyl acetate content for

copolymers of vinyl acetate and an acrylic ester 1s 50% by weight.

[0064]  Copolymers of vinyl acetate and ethylene with high vinyl acetate
content are available from Air Products, such as, for example, Airflex® 7200,
20  Airflex® 400, and Airflex® EF500, which are aqueous emulsions. The glass
transition temperatures for the aforementioned three copolymers are 0°C,
0°C, and 5°C, respectively. Using the Fox equation, a glass transition
temperature for polyvinyl acetate of 33°C and a glass transition temperature
for polyethylene of -80°C, one can calculate the vinyl acetate contents of the
25  three copolymers as 80%, 80%, and 83%, respectively. Preferably, the
minimum vinyl acetate content for copolymers of vinyl acetate and ethylene is

at least 70% by weight.

[0065] Copolymers of vinyl acetate and vinyl versatate are available from
Celanese under the trade names Celvolit 2456 and Mowilith LDM 2110 and

30 have glass transition temperatures of 19°C and 15°C, respectively. The



for polyethylene of -80C, one can calculate the vinyl acetate contents of
the three copolyners as 80% 80% and 83% respectively. Preferably, the

m ni nrum Woybiozaetat e content for copol yners of vinyl aeeratsectdisat hyl ene
is at least 70% by weight. [0065] Copol yners of vinyl acetate and vinyl
versatate are avail able from Cel anese under the trade nanmes Celvolit 2456
and Mowi lith LDM 2110 and have gl ass trhdénsition tenperatures of 190C and
150C, respectively. Themanufacturer does not publish conononer contents of
t hese aquetusifectlrsi donss nbkpnylisheokoxosguabnoentsafghassaquens ti on
tenperature for poii/\un h etate of 33? and a gl.ass tran5|t|2n tenperature
for pol vaPﬂH SP8Fs tae %@qu@ﬁ@n@é B egf E“ii’inéitémi REMPPFAITE et at e cont ent

of Cel vol 12450 @ M- (A5 R P0hth Ml OB g 53. 5%
bl piibrotentbbafie fhAdly A1

vi nyl ace respective e mninim Vi ny e content

for copol yeﬁamw‘ of\ Bﬂ@] 01RE emt:glcamtewh@wlnylea@aaed amtenabf Cebalit 2A%6bY
wei ght. [0066] Layer C may al so conprise a copolyner of vinyl acetate and

no poldvi Apfl M@Wﬂ%&@@%@ﬂépW‘l 5‘@0‘{1@W§'ﬁé¢t§t‘%)ﬂndr5é3$¢ﬁ@nﬁ]e%@tﬁﬁed above
may be used wh ave a SS t anS|t| rature is
o vater |t KT DE Ehoar R R S R e B EB b ER P B STBRBLY
transiti 06f{fﬁfW%é‘ﬁalﬂé%nﬂr\ﬁlﬁ&P{feﬁsﬁ%te% RAbAt 30 B0&ezhe. preferred. [0067]
Pol yvinyl acetate and copol yners of polyvinyl acet ate may be applied to a

web in a Wadg &r@%?éf ngélﬁsc?)gﬁﬂh%%ggﬁ)ﬁ&n{eqq)f hylr%ta& g pgani ¢

sol vent, C]UEOUS e ayer conprises a protective

coating 8por§hmﬁraziee@ﬁel haEnepeaynig. dlurpilymess af tas typeudateibedeibgaaintay
material and a weat herabl e el astoner or weat herabl e pressure sensitive

adhes}@e. bafsed V@herueﬁ%b copelyimexs hasee %\/ﬁl@sﬁm@wl@@ teamsabiere s greater

substrate,, t he Y/ at| Ser ves rot he adhe ive 2 (layer
A from tF‘u}éaIé%%@ Ef’o ﬁ',l(gr?lo c%% 0@8}‘?7 Wi a? ﬁgﬁss tfan$ 18Per ably, it

al so '”prﬁé&ﬁﬁeﬁa{tﬁré‘%?@a?ﬁe%héﬁ o@%ha@e@q()@@mé%&@ferﬁéw particul ate inorganic
mat erial may include cal cium carbonate, sand,

[0067] Polyvinyl acetate and copolymers of polyvinyl acetate may be
applied to a web in a continuous process as a solution of the polymer in an

15  organic solvent, or as an aqueous emulsion.

[0068] Layer D comprises a protective coating 8. The protective coating
comprises a particulate inorganic material and a weatherable elastomer or
weatherable pressure sensitive adhesive. After affixing the unrolled
waterproofing membrane to a substrate, the protective coating serves to
20 protect the adhesive 2 (layer A) from the elements prior to casting concrete
against it. Preferably, it also improves the adhesion to post-cast concrete.
The particulate inorganic material may include calcium carbonate, sand,
silicate sand, cement (including Portland cement, white Portland cement,
calcium aluminate cement, calcium sulfoaluminate cement), tale, titanium
25  dioxide, slate dust, granite dust, clay, fly ash, slag, metakaolinite, alumina
trihydrate, hydrated ground cement (including Portland cement, white
Portland cement, calcium aluminate cement, calcium sulfoaluminate cement),
partially hydrated cement (including Portland cement, white Portland
cement, calctum aluminate cement, calcium sulfoaluminate cement), and

30 mixtures of two or more of these materials. Preferably, the particulate



silicate sand, cenent (including Portland cement, white Portland cenent,
cal cium al um nate cenent, cal cium sulfoalum nate cenent), talc, titanium
di oxi de, whavrw/ds®8, granite dust, clay, fly ash, slag, PeEltBR@OI0613UH4 €,
alumna trihydrate, hydrated ground cenent (including Portland cenent,
white Portland cenent, cal cium alum nate cenment, cal ci um sul foal um nate
cenent), partially hydrated cenent (in@0uding Portland cenent, white
Portl and cenent, cal cium alum nate cenent, cal cium sul foal um nate cenent),
and m xt urexgahid matarnahwilé hafe theserage pairatle. siRr af trabyge ofhebout

articul atei norgani c terial wl] have an average particle size _in the
; 1906 Do 1h

range of 89t 1w, PRSHIRRE PEAETARY dngheriangs|of abput e t kYR ust EB6ut 0. 2

to 100 fo Jorztall ri ' : 8 i ds
basi s, wi 19y oy Lfrp fymb BRI RLB PR Gl P eiEhacts, AL BENITRE =200,
to 90% by abenighd% oG oy Mieigheaptetsabl e abbats VoYeio 0% hiyessighe. sensitive
adhesi ve may include acrylics (e.g., polyethylacrylate, polybutylacrylate,

pol yethyl [’tﬁ?@é‘] a_UI‘B{é %ﬁlher%%?esela@%rﬁbﬁQPB}é’és%E@seﬁé&ﬂ(z'e d’dl@?,ﬁfe m%iyl i cone
rubber, and conbi nati ons of these. Pressure sensitive adhesive binders are

al so pr ef exdlede aPoilidsu(e gl . aelyétdydaanthtpobylgbhyylhenythtea poledhel hexel

i nherently pressu ensitive. Pressure sensitiyve adhesives conprising
SEBS, pol W%ﬁtﬁ%ﬁ_@ﬁé’ bebipelgitaldn @F_fl atrbenus! FoRuBERrCarBdmade by

addi ti on 06y Bit AGKId §(Ghe0d P AuBl BRI Ovd DRl askoRRL, Those
skilled inthe art are tamliar wth e fornmulatron of pressure sensitive
adhesi vespré¢f@ontd] Rsipbustlhysyliteeatd yobeshylhgxwea@latefareiahpraitdet i ve

coati n(g 8 (layer D) will be about 5g/n2 to 400g/n2 on a dry solids basis,
pr ef ekibl pregsyvue seugitive. thyessoy semstavaadhesiyes PRBPBEELS S pically, |ayer

Dwll have. a thickness..of abqg 0.0L+t0 0.3 referabl y,.about. 0.02 to
0. 07 mm  PpRGALL e el Fotbes At Ty BB Bramy R B SRR it
addi tivesta S43f8r 8fd oriplasBlERE REtRe blastomes aMiRBe RkATd irbgNzoktr4@zol es,
etc.), light stabilizers (i.e., hindered am nes, benzophenones), concrete
admi xt ur efarpdiay. withethedoveiugataom o presure sensitioresydhegpaspl asti ci zers, wat er
reducers, shrinkage

[0070] Generally, the dry coating weight of the protective coating 8 (layer

15 D) will be about 5g/m? to 400g/m? on a dry solids basis, preferably about
20g/m? to 150g/m?2 on a dry solids basis. (Typically, layer D will have a
thickness of about 0.01 to 0.30 mm, preferably about 0.02 to 0.07 mm.)

[0071] The protective coating may optionally contain typical additives,
such as, light absorbers (i.e., carbon black, benzotriazoles, etc.), light

20  stabilizers (i.e., hindered amines, benzophenones), concrete admixtures (e.g.,
set accelerators, set retarders, superplasticizers, water reducers, shrinkage
reducers, corrosion inhibitors, biocides, etc.), dispersants, antifoams,
antioxidants (i.e., hindered phenols), and mixtures thereof. Preferred

protective coatings will contain light stabilizers and light absorbers.

25 [0072] Optional tear strip 5 may be any type of film or sheet that will
loosely, but removably, adhere to adhesive 2 (layer A) and that, when
removed, may take with it a corresponding portion of layers C-D (at least that
portion of layers C-D that may overlap the tear strip). Suitable materials
include polyolefin film or polyester film coated on one or both sides with a

30 silicone release agent.



reducers, corrosion inhibitors, biocides, etc.), dispersants, antifoans,
antioxidants (i.e., hindered phenols), and m xtures thereof. Preferred
protecti weocomri48ys Wi Il | contain |ight stabilizers and PPCghiS2eserbers.
[0072] Optional tear strip 5 my be any type of filmor sheet that wll

| oosely, but renovably, adhere to adhesive 2 (layer A) and that, when
renoved, nay take with it a correspondi2ig portion of |layers CD (at |east
that portion of layers C-D that nay overlap the tear strip). Suitable

mat er i al s[00VS] udelpoinpobfroofihg nnerobraood yEdteeprdsehtnmeattech mmyone or bot h
sides with a sjli coae.rel ease agent "['007%19 Tﬂe wat er pr oof i ng nmenbr ane of
the preseRMATHIEHIES YiRRPLoaM S Serpraga e fRllgraresensonpri sing t he

fol |l ow ng i g . i i r he
carrier SE%@?& %tl(nl(g?%}r %E %ﬁg‘l%ﬂrg’%aﬁgn@%%%@ggﬁo: L?#S (%%Cgeg?églte 8€%i(f\%§'tegoggti ng 8
(layer D) apdtdryidie rel easabl e bonding material 6 (layer C) and drying; (53)
either (i) coating the adhesive 2 (Il ayer Q@onto t he uncoated face of

carri € shedtcoatingjnerpmyedtire ¢aqsirg  slayerbbdnte hhe releagable hopgdingg t he
adhesive 2 (l rotective coating 8 (layer D) for the second

enbodi rrengatgﬁé?%égye%@gﬁ%cgafﬁggf our-layer lamnate into a roll with the

adhesi ve ($3V&Qthed (if @eitil tHWRAESsi¢é 29]ayeadi dhtb thB@ukek&dfackle roll) and
(i) the protective coating (layer D) facing outwards for the first

enmbodi nentawter $hoet tdn@ayer B) for thidotst ehehpehmBptfaciingoatingdahds f or t he

second enbqgdi ment.. [ 0074 ternatively, the ran be manuf act ured
Tra a profQaEPEE AR A) phe ooy Lecabhe T By Ch PR ERE AEBEnd: ng
mat er{ @l @m@o’oﬁ%ﬁ@n@ Anto the carrier sheet 4 (layer B), drying and
optionally w ndi ng ’tahe two-layer lamnate into a roll; (52) unw nding the

roll (if ¢eUne)ndingahe figuit-heyepiaieniievietc aatollngith theaydtesB)e Qayear Ahe

bonding material 6 (layer C)., drying and w nding _the three-|ayer .
facing inwards (1.e., against the core of the roll) and (1) the protective coating
(layer D) facing outwards for the first embodiment or (i1) the carrier sheet

(layer B) facing outwards for the second embodiment.

15 [0074] Alternatively, the membrane may be manufactured via a process
comprising the following steps:
(S1) coating the bonding material 6 (layer C) onto the carrier sheet 4 (layer
B), drying and optionally winding the two-layer laminate into a roll;
(S2) unwinding the roll (if wound), coating the protective coating 8 (layer D)
20  onto the bonding material 6 (layer C), drying and winding the three-layer
laminate into a roll;
(S3) unwinding the roll, either (1) coating the adhesive 2 (layer A) onto the
uncoated face of carrier sheet 4 (layer B) for the first embodiment; or (i1)
coating the adhesive 2 (layer A) onto the protective coating 8 (layer D) for the
25  second embodiment;
(S4) winding the four-layer laminate into a roll with the adhesive (layer A)
facing inwards and (1) the protective coating (layer D) facing outwards for the
first embodiment or (11) the carrier sheet (layer B) facing outwards for the

second embodiment.



lam nate into a roll; (53) unwinding the roll, either (i) coating the
adhesive 2 (layer A) onto the uncoated face of carrier sheet 4 (layer B)
for the fwosvieabodi ment; or (ii) coating the adhesi ve PCTIUusy@w/06)340nto the
protective coating 8 (layer D) for the second enbodi nent; (54) wi nding the
four-layer lamnate into a roll with the adhesive (layer A) facing inwards
and (i) the protective coating (layer-Bg-facing outwards for the first
enbodi ment or (ii) the carrier sheet (layer B) facing outwards for the
second entdidjentAfte0#d fodfrtlayet henfrmie(l.ay enth dayarateergngesl as WBHC{Iayer s

arranged as_A-B-C-D or B-CDA) i nd into arol], the rol be
storeg asOoFr ?AQED @f%?‘gﬁfy}toi%r@;}\ﬁﬂééoﬂdbﬁﬁgﬁeﬁmf $he P PrRSrakiyelf ( S5)

¢ i i Lo : ' ) N
b anoo i b BubRbted fo the fultid Wb RESTBIUARSIMRLIRROACE i fyp L Ocuce @

desired fthamandeétuaring peodeas toai@dukcayansmbrant kish why lafdre areagane can
be inspected for quality control. Then the nenbrane nay be (S6) wound into

a rol 19 wi ththepederdbildAHBnaiigh pathe flegiregl final erdeg)ofitheilaminaiosy layesmnd

i 4 (] B) .f aci twar ds. Thi | willt dy f
cal e to ant chisdvay MRS 2in YESRE g 0L bl etatlohER Bng T e cace
strip 5, hhenBRHE ReWd (B5) RFQERBRtW A toll RethUe8ed 18 Behlimlatstigpe of

applying the rel ease strip to one edge of the adhesive 2 (layer A) or to
one edge Oayeh€)faohgdnivaedseatlicagrisr thestet (IByepB) dacing ontwairdg Thes
four-layer lamnate.into.a soll. [007 The bondi ng material 6 (layer C)
(e.qg., asr%}iwghggﬁpéoes?ﬂa&&ﬁ’r %]Ied{oiadhd%?e Bﬁ tga&%%qﬁgleénul sion or an aqueous
sol ution, de7pendi ng on_ the polynmer type) nay be applied to the carrier
sheet1Q ([ B)FByemhodisrentsfcomnrasipsirglasse spppis dhemanylietudngg wire
wound rod, roll cQater, i fe over roll coater. avure, or_.slot die
coater 1 Pridet difAhEhdeile I €URe! Fo Mt Hutline Ul G TirDBranl o

coat ed fapgi€of £l hdk@aven, (1dnirf® &Vwoﬂ@édg&&a&@;pro@éctﬁlwéqa@hﬁg goater is

preferred in order to apply a uniformy thick bonding material.
(layer D) prior to winding the four-layer laminate into a roll.

[0077] The bonding material 6 (layer C) (e.g., as an organic solvent
15  solution or an aqueous emulsion or an aqueous solution, depending on the
polymer type) may be applied to the carrier sheet 4 (layer B) by any one of a
variety of applicators, including wire wound rod, roll coater, knife over roll
coater, gravure, or slot die coater. If the carrier sheet is not very smooth,
such as an extrusion coated fabric, roll coater, knife over roll coater, or slot
20  die coater 1s preferred in order to apply a uniformly thick bonding material.

The coated bonding material is typically dried in a forced hot air oven.

[0078] The protective coating 8 (layer D) may be applied to the bonding
material 6 (layer C) by any one of a variety of applicators including wire
wound rod, roll coater, knife over roll coater, gravure, or slot die coater. If the
25  carrier sheet 1s not very smooth, such as an extrusion coated fabric, roll
coater, knife over roll coater, or slot die coater 1s preferred in order to apply a
uniformly thick protective coating. The coated protective coating is typically
dried in a forced hot air oven. The protective coating may be applied as a
solution comprising an organic solvent, rubber and or pressure sensitive

30 adhesive, and filler (i.e., particulate inorganic material); as an aqueous



The coated bonding material is typically dried in a forced hot air oven.

[ 0078] The protective coating 8 (layer D) nay be applied to the bondi ng
mat eri al WO(2bhewyes19€) by any one of a variety of appli carteraiseevolossithg W re
wound rod, roll coater, knife over roll coater, gravure, or slot die
coater. If the carrier sheet is not very snooth, such as an extrusion
coated fabric, roll coater, knife over28cl|l coater, or slot die coater is
preferred in order to apply a uniformy thick protective coating. The

coat ed pr otigtdievenoeasinggvatert gpiisedrisiondofi mbhbien aadf or cedstot saisitieven. The
protective coating be applied as a solutian conprisi.ng an. organic

Sol vent . AdBEEIe 165'*@fsgwe109&@&%@%8%@%@9%&&9&nugbe{ Ang or
particul a j i : . a -' SEhg-water, a
R e e R
a 100% sobirefer@nposi ti on conprising rubber and or pressure sensitive
adhesive, and filler. An organic solvent conposition is preferred. [0079]

The acgles'g()(ngg (I'PyehdMsiTBY B8R idd KRSaphll afB!Hot BBILOAHRREENRO! vent
based coating, or an aqueous coati ng. t nmelt coating is preferred. A hot

mel t coat solgentapabel appingdrmn shotouwdi @atkay. f Hobvwedt cadting capefexmedhot nel t
coater. Sqglvent or water based caqatjngs e applied py the sane net hods
as vl | a6 betrweligoatinesaashs aalebhy S{O@%@ﬁimﬁ%ﬁwm@f%aww hot

wat er pr oof.i r i W\Qﬁ j Il (layer
O rel easieﬂs‘sﬂ (rjomg?hg'agvaelrn r%iogr S ggjtas%ﬁggléeﬁh%?ﬁgaﬁjd&r} gﬁgﬂﬁgg’gﬁggg o the

prot ecti venethatls ag wdlbyewitd) wovhidatdi sppleetiadher ed to the adhesive (Il ayer
A). Thus, after unrolling, the nmenbrane has its |ayers arranged in the

or der 1§ Dygydd) Tr\"\@lehsth% BRI @b b FHY S B8k ‘i% funfodiE tRE €sent

invention. Unrolling is affected without” the need for a silicone treated

surface aneleasalde depding maﬂ:’etﬂabdayenﬁapfekdeaseﬂ Brasethe pmrrierTdleet i(lager a)d | ast
e e O o) Do e L s RIS oo o rove
adhered to the adhesive (layer A). Thus, after unrolling, the membrane has
its layers arranged in the order C-D-A-B. This is a particularly unique
15 feature of the present invention. Unrolling 1s affected without the need for a
silicone treated surface and or a separate silicone coated release liner. The

first and last unwraps from the roll may need to be discarded.

EXAMPLE 1

[0081] An HDPE carrier sheet (layer A) of 0.38 mm thickness has a gloss
20  finish on one side and a matte finish on the other side. The surfaces of the
HDPE sheet are not treated by corona treatment or other treatment. The
gloss sides of three HDPE sheets are coated, respectively, via draw down bars
with a 10% aqueous solution of polyvinyl alcohol (Elvanol 52-22 from DuPont)
to a wet thickness of 0.013 mm, 0.025 mm and 0.051 mm, respectively. The
25  coatings are dried at room temperature overnight. This polyvinyl alcohol
layer 1s the bonding material (layer C). A 0.076 mm thick layer (wet
thickness) of a protective coating (layer D) comprising 40% ethyl acetate, 10%
heptane, 7.5% acrylic polymer (HyTemp 4051CG by Zeon Chemaicals), 35%

325 mesh calcium carbonate, 5% titanium dioxide, 0.5% dispersant, and 2.0%



finish on one side and a matte finish on the other side. The surfaces of
the HDPE sheet are not treated by corona treatnent or other treatnent. The
gl oss si d&® 20fo/m4broee HDPE sheets are coated, respecti velPgT/Use@oasewm down
bars with a 10% aqueous sol ution of polyvinyl alcohol (Elvanol 52-22 from
DuPont) to a wet thickness of 0.013 mm 0.025 nm and 0. 051 mm
respectively. The coatings are dried at4r-oom tenperature overnight. This
pol yvi nyl al cohol |ayer is the bonding material (layer C). A 0.076 nmmthick
| ayer (wehinddrelmessie sshbdizer as ecdtiedeontoail thge¢ I RE/M)lyeoprilsihoy 40%

ethyl acetate, 10%.heptane, . 7.5% acrylic polymey (HyT 51 .Zeon
Cheni cal sgamg@i@%w adaflevhhadlBorat ,th%w{m%ﬂi ﬁ%ﬁﬁyéﬁ, %15%

di sper san ot i.n 1. I ree
oPE pot vt o Pl BRELREBTENS Bl EBlobReopRstle W T ma

pol yvi nyl balcogtrdl ortayde)malteissdé 6.4 heapicrtdebt)vd ceatthnge-layerconfp@itessur e
sensitive adhesive (layer A) may be coated onto the natte side (i.e

carri €t sheepyissig tae AYREAendage matemsdpretecsmspadnagthemethadoRrbondi ng
mat eri al /Pr ot g¢t i-vetecloat ilglgd . tthen (t)ltfmoglgé g}ﬁ(ﬁr iI amCFea% eii s.woungd into a
rol | wi t h & BURESTVE SYdd™ FAG hE s APEYF SIS SF it hat e may be
unwound t ghd g1 BE]aanMRE A PBE Gy ARIIEARR WS B viatedpiddding Slehilirhree
arranged as bonding material/protective coating/adhesive/ HOPE. [0082] The
ease of rwhgagdanfinateestiboctdiragrnangyd aé bbndmgt hatelakgrotedevef t he HDPE
sheet is tested in |l owi ng nmethod. A tape conprising a separate
TSRy

pol yet hyl EPfF1RE ‘mils of an SIS adhesive was applied to the
protective coating face of each of the aforedescribed three-I|ayer

conpok? t efO&Rhpr i Ehrgasenel netsmenyitbe hyndine materigl stose the glassdeemel The 2¢

w de specie re heated, i n an oye t 16Q0F (710 for 24 hrs and
cool ed. Tk}ée g@%@ﬁ%ﬁﬁeﬁ%@%%%ﬁﬁ% PW@HW%&PQ! %Fa&?ﬁ (f%%pﬁfglsgsaf ace of
the HDPE sfieflaté@sydRRsln8tarFed aRgel0 H8Rlofain 814 AtResivh b PApHINEd £ON
mechani cal tester. For all three sanples the bonding material Teleased
easi |y frtme phategtive sodtane fafe oftwchHDPEhs idetedeFtrebedthreadager on val ues for
the sanmpl (cagmgggl%es comprising the HDPE/bonding material/protective coating. The 2”
15  wide specimens were heated in an oven at 160°F (71°C) for 24 hrs and cooled.
The ease of release of the bonding material from the gloss face of the HDPE
sheet was measured in a peel test at 2”/min. with an Instron mechanical
tester. For all three samples the bonding material released easily from the
gloss face of the HDPE sheet. The peel adhesion values for the samples made
20  with 0.013 mm, 0.025 mm and 0.051 mm of the 10% solution of polyvinyl

alcohol were 0.005 N/mm, 0.005 N/mm and 0.010 N/mm, respectively.

[0083]  One of the above membranes (the one with the 0.025 mm polyvinyl
alcohol coating) is tested for bond to concrete. After cutting the membrane
into 1 inch wide strips, concrete 1s cast against the bonding material (layer C
25  — polyvinyl alcohol) face of the membrane and cured for seven days. Adhesion
between the membrane and cured concrete (bond-to-concrete or B-T-C) 1s
measured with an Instron mechanical testing device, using a peel angle of 90°
and a peel rate of 2 in/min (5.1 cm/min), to provide a B-T-C value in pounds

per lineal inch (pli). The bond to concrete for this sample 1s 19 pli.



with 0.013 mm 0.025 nm and 0.051 mm of the 10% sol ution of polyvinyl

al cohol were 0.005 NNmm 0.005 NNmm and 0.010 NNmm respectively. [0083]
One of t hwoabovasyenbr anes (the one with the 0.025 nm pelCywisagov/oal3sohol
coating) is tested for bond to concrete. After cutting the nenbrane into 1
inch wide strips, concrete is cast against the bonding material (layer C -
pol yvi nyl al cohol) face of the nenbran&band cured for seven days. Adhesion
bet ween the nenbrane and cured concrete (bond-to-concrete or B-T-C) is
measured with an I nstron mechani calEXAKKRIAG 2devi ce, using a peel angle of
90 and a peel rate of 2 in/fmn (5.1 cmMmn), to provide a B-T-C value in

pounds pefodgaeal A nvehbddfilhbordierpecde tsanGBs hed préireti Dissdssaripee is 19
pli.EXAVMPLE 2 [0084] A nunber of |aboratory scale sanples are ﬁégpared as

descri bedbplevowm Wﬂmhmﬂmmb@wémlgdndteigaln@amn @) cqrnalylées an alk)arlprsp ean al kal i

sol ubl e polyner or a Vi n tate hono Var|o r f al kal i
S0l ubl o popYEShe 2R3 el Ry RaRo NGt L8NS far5hs Of Sl Fin Pleer
neutrad i zgdipphdiy ﬁmuqncmlﬁg %rﬁ@emls\é%mtl&gbpm@ﬁo@&néﬂ@e@&gm&‘d and
an enmulsion’(as identified in the Table below). An organic sol vent-based
sol ution wht}pahynomnwl aaan'gah&: dodwmﬁcﬂc&uﬁomoﬁ this @dlyréed manddamyva mofl stohe
coating i nto a n oro at ed hjgh-density po yet hyl ene sheet.
The. t hi ckissieppiTi ﬁlbﬁgo a,%g%%w 06V 4R %fedr@ 1&%%@# ed

t hi ckness i\ﬂﬁ &%@Qﬂe%rﬁggﬁphﬁlr 1% LRYE %girﬁ&%n%Xtho%}lg

t enper at uP protective I'ng (layer conprising a $% rubber

(Hytenp 4aﬁﬂda ndh%ozahs ittentedhhginale sitd polydtanianm dieexi dhe ﬂl%lﬁi’ésls@fl dant,
and 51% organi ¢ solvent (ethyl acetate/heptane) is prepared. Two mls

(0. 0510 myheivet kpatipg a¢ adiusied é@atqlﬁ@hértérg‘ﬁéé‘ti éblc&mesmf die bordiagy al kal i
Ferper at afiatengL (ke 9 s£A2 204 gk TEM i T my RSl ARE GRHEP cBiuibPa i on-
Sensi 1] Ve Sas T B oo eSS ﬁ“@?&*&}%?tgﬁ{}ﬂ%?.@gﬁg?? e stective
coati ng (ragtemab), % tithelahotiesieles LPbatiGxidapsrand 51% organic solvent
(ethyl acetate/heptane) 1s prepared. Two mils (0.051 mm) of this protective
15 coating are coated on top of the dry alkali soluble polymer coating (bonding
material layer C) and dried at room temperature. The adhesive face of a two
layer membrane comprising a high-density polyethylene carrier sheet (layer
B) and 15 mils of an SIS pressure sensitive waterproofing adhesive (layer A)
1s applied to the protective coating (layer D) of the aforedescribed 3-layer
20  composite (i.e., HDPE sheet, bonding material (layer C) and protective
coating (layer D — dried acrylic rubber coating) and pressure applied to
ensure good contact between the pressure sensitive adhesive (layer A) and
the protective coating (layer D), thus forming a five-layer structure
comprising high-density polyethylene sheet, bonding material (layer C),
25  protective coating (layer D), waterproofing adhesive (layer A), and carrier
sheet (layer B). The bond between the high-density polyethylene sheet and
the bonding material (layer C) is very low. This sheet is removed leaving a
four-layer membrane comprising layers C-D-A-B, wherein layer C, in this
case, 1s an alkali soluble polymer coating or a PVAc coating. (Alternatively,
30 these membranes can also be prepared following the other previously

described techniques, wherein the layers are arranged in the order A-B-C-D



conposite (i.e., HDPE sheet, bonding material (layer C) and protective
coating (layer D-dried acrylic rubber coating) and pressure applied to
ensure goN0 204898 bet ween the pressure sensitive adhegcrasgéoapers4f) and
the protective coating (layer D), thus formng a five-layer structure
conprising high- density pol yethylene sheet, bonding material (layer O,
protective coating (layer D), waterpre@bi-ng adhesive (layer A), and carrier
sheet (layer B). The bond between the high-density pol yethyl ene sheet and

t he bondi ngBr@itlerA akiofitayeingyolial igpya tadluthehimrsieeto ferm eheved-Addvi ng a
four-layeia?ry n:grane conprising layers CD-A-B, wherein layer C, in this
case PR AMMBEYD) e pol yner coating or a PVAc coat i ng.

(Alternativel t hese menbranes can al so be prepared followi ng the other
previ ousl }0&@ cr |lﬁfe<dl @féﬁiﬂwﬁoqmé@yemm@né@mmeﬁ@ren@mdslsm Bk hmlg@ldvmdaet he

d A- B- C- Do to bei d t dt
Por i e GO Eels P e e tBnb Bt RieRicha Dl Oh B b anes

prepargd halyehdy 6NPYAL) f%%ﬂ%@%éﬁl’b&&ﬁe aHANGI 8l $or SevedSdaRI2AABEsibRE
bonding mateérial (layer C - alkali soluble polyner or PVAC) face of the

menbr ane hedveur gtk ﬁmmbmwmmrdhwedkdhmseter(bbad%eemntiﬂe we hla@eisand cur ed
concrete (bond-to-cancrete or B-T-CO). g measured with an Instro chani cal
testing dEAASHEE §V1 ay Ipsonangrhanicabipsing devpeeusing a noel angle¢h90"(5. 1

cm mn), 1. B-T-C
val ues fo%ﬁg%lrﬁ%/%gﬁggoég%%%&%?ghﬂ%%yqﬂzmgﬁgf rdope?scawﬁg %p‘r\%\(} Ihds
bondi ng mptetinah) irrhe(pdi).veB-T-0 tdlaed & €1l the Bamhplegprajeeedtah@nthe pli is
good and a B-T-C greater than or equal to that for the control is

pr ef ek} ed COI]!@QB@PHN@QHJ yitd) po bawr@sm@ml@h) targ@@cprt B e tablentABbAICt o

Col uble pblver hapane: Boat ey B sk A b ol ufi on.

Mich bett gsntheng Iﬁtef@[@gahs are rreasured for al kali soluble polyner |ayers
cast fromorgani ¢ sol vent-based solutions, as well as for the sanple

conpri si N%h086] Nearly all samples exhibit good to excellent bond to concrete
(B-T-C). Some of the lower bond strengths are exhibited by alkali soluble
15 polymer layers cast from an aqueous emulsion or aqueous solution. Much
better bond strengths are measured for alkali soluble polymer layers cast
from organic solvent-based solutions, as well as for the sample comprising

polyvinyl acetate.



pol yvi nyl acetate. Tabl e Pol vimer Nane Pol virer Tvpe Sol vent Laver C (um

B- T-C None None NA 10.6 SMA 3000 Styrene nal ei ¢ anhydride 10%in MEK 1 9.1
CK2400 phwoabio4Ptsenol i c novol ac 10%in MEK 1 8.0 Drewt IRCX/US3009Ab13a4 i

sol ubl e emul sion enulsion 0.5 mls wet 3.2 SMA 2625 Styrene mal eic
anhydride and 10%in MEK 1 11.9 nono-ester/ nono carboxylic acid SMA 3000
Styrene mal ei ¢ anhydride 10% in MEK 3270.7 SMA 2625 Styrene nal eic
anhydride and 10%in MEK 3 9.6 nono-ester/ nono carboxylic acid Neocryl CL
300 al kal i -sol ubl e netal -conpl exed dfjaleleus 5 11.2 acrylic copol ynmer

sol ution Joncryl 50 Acrylic acid-a-nmethylstyrene- aqueous 6.3 0 5 styrene
copol quer neut r!}zf |5l3| sol.lut i on Joncryl 50 é(frexi I C aEI d- yr ene-
aqueous- —dﬁpo-l-;xﬁ'm—rreuﬁ-a-l—
Hydr oxyﬂ)r 569 et hyl CEIP”PUI ose 10%in 1 11. 8 cel | ul 03| c a @tate slﬂﬁzl nat e
acet orle2 JSMAr3b0 682 Astyyenk tmaietd ahhyriret hy| st yroenieMEKO% i n et hyl 1 $31 6
or i
styren gggj‘(%() enoqlge]::’ﬁé %“c]r%r;}glggl 680 Acryli ga]ﬁ N%Ka met hyl styrengs (10%in
et hyl rene cop yrrer acetate SMA 2625/ sylo- Styrene maléi g
anhydr|i ﬁe Dzavdhix 6% i n NEN' wluple anugiane SMA0S5  (eMuwyormpno-Oeshisrvwetnpnd -2
car boxyki envacisds SMA 268 RnSimalrnfiiebid anhyei deend 10% i n MEKqqlg 12. 2
mono- gster/ nono car baxyd-egerambib AMdxAR@6IdSt yrene nmal ei ¢ anhydride 10%in
MEK 1 76 0SMA 3000 Styrene maleic anhydride 10% in MEK 3 10.7
7 SMA 2625 Styrene maleic anhydride and 10% in MEK 3 9.6
mono-ester/ mono carboxylic acid
8 Neocryl CL300 alkali-soluble metal-complexed aqueous 5 11.2
acrylic copolymer solution
9 Joncryl 50 Acrylic acid-a-methylstyrene- aqueous 6.3 0.5
styrene copolymer neutral w/NH;  solution
10 Joncryl 50 Acrylic acid-a-methylstyrene- aqueous 1 1.7
styrene copolymer neutral w/NH;  solution
11 AQOAT AS-HG  Hydroxypropyl methylcellulose 10% in 1 11.8
cellulosic acetate succinate acetone
12 Joncryl 682 Acrylic acid-a-methylstyrene- 10% in ethyl 1 3.6
styrene copolymer acetate
13 Joncryl 680 Acrylic acid-a-methylstyrene- 10% in ethyl 1 7.5
styrene copolymer acetate
14 SMA 2625/ sylo- Styrene maleic anhydride and 10% in MEK 2 11.0
wite SM405 (1/3) mono-ester/ mono carboxylic acid
15 SMA 2625 Styrene maleic anhydride and 10% in MEK 1 12.2
mono-ester/ mono carboxylic acid
16 SMA 3000 Styrene maleic anhydride 10% in MEK 1 7.0
17 AQOAT AS-HG  Hydroxypropyl methyl-cellulose 10% in 1 19.2
cellulosic acetate succinate acetone
18 SMA 3000 Styrene maleic anhydride 10% in MEK 0.5 9.5
19 SMA 2625 Styrene maleic anhydride and 10% in MEK 0.5 10.7
mono-ester/ mono carboxylic acid
20 AQOAT AS-HG  Hydroxypropyl methylcellulose 10% in 1 13.4
cellulosic/citric acetate succinate acetone
acid (9/1)
21 EUDRAGIT® S  Copolymer of methylmethacrylate  10% in MEK 1 20.2
100 and methacrylic acid
22 AQOAT AS-HG  Hydroxypropyl methylcellulose 10% in MEK 1 17.7
cellulosic/citric acetate succinate
acid (9/1)




AQOAT AS- HG Hydr oxypropyl nethyl-cellulose 10%in 1 19.2 cellulosic acetate
succi nate acetone SMA 3000 Styrene nal eic anhydride 10%in MEK 0.5 9.5 SMA
2625 St yrwoeoral4gioss anhydri de and 10% in MEK 0.5 10. 7 mPOOAS3000/06134HDN0
carboxylic acid AQOAT AS- HG Hydr oxypropyl mnethylcellul ose 10%in 1 13.4
cellulosic/citric acetate succinate acetone acid (9/1) EUDRAG T(r) S

Copol ynmer of nethyl nethacrylate 10% it B88MEK 1 20.2 100 and nethacrylic acid
AQOAT AS- HG Hydr oxypropyl nethylcellulose 10%in MEK 1 17.7
cellulosic/citric acetate succi naffebic({cdnt.9/ 1) Tabl e (cont.) Pol vner Name

Pol vimer Tvpe Sol vent Laver C (um) B-T-C SMA 3000/ Styrene nal ei ¢ anhydride

10% i n I\/EE 1 151!0 cit ic acid (9/1) Avalure iS Qci d-eth acryl at e-|met hyl
10% i FM&/E olymer E ¥ CTll ¥P | S So’ hE m é-ar-éa
2, 5-f Ufd }?/ 0 i nSWeTaBE'C@”QYﬂﬂ'di et hyl ¥/hPM&nzene, T part | al9§ soneri ¢
octyl |al cS'HBIaC'Q SMA 2625 Styrene mal ei ¢ anhydride and 30%in MEK 2 8.4
nono- €84 eAlalweRd5 car béxigHeihgl amgiate-BRYyI2625 St i0endiBral ei ¢ aanhydri theb and 30%
in MEH 3 6.6 nono- est ewfhagrgaie coratsexyl i ¢ acid Aval ure 315 Aci d-et hyl
acryl abe- mriaslo 30% i pinMElbedzéheS2 BRIANY | at@%:mméwrrer Aval ure 3o
Aci d- gt hyl  acryl at e- MBidWhe®O¥niiBerybie, Barlia
isomeric octyl alcohol ester
26 SMA 2625 Styrene maleic anhydride and 30% in MEK 2 8.4
mono-ester/ mono carboxylic acid
27 SMA 2625 Styrene maleic anhydride and 30% in MEK 3 6.6
mono-ester/ mono carboxylic acid
28 Avalure 315 Acid-ethyl acrylate-methyl 30% in MEK 2 8.8
methacrylate copolymer
29 Avalure 315 Acid-ethyl acrylate-methyl 30% in MEK 3 12.4
methacrylate copolymer
30 CK2400 phenolic Phenolic novolac 30% in MEK 2 1.9
31 CK2400 phenolic Phenolic novolac 30% in MEK 3 1.6
32 AQOAT from Hydroxypropyl methylcellulose 25% in 25 12.4
25% solution acetate succinate ethanol
33 Vinnapas B100  Polyvinyl acetate 30% in MEK 25 11.5
34 Carboset 526 methylmethacrylate, ethyl 30% in MEK 25 11.3
methacrylate and acrylic acid




met hacryl ate copol ynmer CK2400 phenolic Phenolic novolac 30%in MEK 2 1.9
CK2400 phenolic Phenolic novolac 30%in MEK 3 1.6 AQOAT from Hydroxypropyl
met hyl celwol2o804288 i n 2.5 12.4 25% sol uti on acet at e suecrrst@odsizanol

Vi nnapas B100 Pol yvinyl acetate 30%in MEK 2.5 11.5 Carboset 526

met hyl met hacryl ate, ethyl 30%in MEK 2.5 11.3 nethacrylate and acrylic
acidd aims 1. A waterproofing menbrane28onprising the follow ng I am nated

| ayers: layer A conprising a waterproofing adhesive; layer B conprising a
carrier shéstms|ayer C conprising a rel easable bonding material; and | ayer
D conprising a prot ectl ve coating; wherein the nmenbrane does not include a

renovabl e_r el ease, sh apd wherein (i) the.la d layers a arranged
in the seduenti al&¥ 8]Fpr/530 nérgemara{lé %’mﬁ)ﬁbﬂﬁl’éﬁlﬁg@gﬁ”@éﬁé@nélgeéi arr anged
in the se nti al order B-G-D-A; or (iii) the lam nated |ayers are arranged
in the seque ntlal order GD-A-B. 2. The waterproofing nenbrane of claim1l

wh [ h d d h I d
Ap oD pr 6o PRE e TR R BN o o e e

waterproo |ngfgerrbrane of clalmﬁ roIIed into aroll, wherein layer D
conpri ses &¥E B GPBPKSERS RLPEFCHANEee rol | and | ayer A conprises the
i nnernost | ayer of the roll. 4. The waterproofing nenbrane of claim1l
wher ei n (iaserttheomapmisieg edelweb@ oredingmasgethli andhe sequential order
B-C-D A prior to the nenbrane being rolled into a roll.

layer D comprising a protective coating;

wherein the membrane does not include a removable release sheet; and
wherein (1) the laminated layers are arranged 1n the sequential order
A-B-C-D; or (11) the laminated layers are arranged in the sequential order
B-C-D-A; or (111) the laminated layers are arranged in the sequential order

C-D-A-B.

2. The waterproofing membrane of claim 1 wherein (1) the laminated
layers are arranged in the sequential order A-B-C-D prior to the membrane

being rolled into a roll.

3. The waterproofing membrane of claim 2 rolled into a roll, wherein
layer D comprises the outermost layer of the roll and layer A comprises the

innermost layer of the roll.

4, The waterproofing membrane of claim 1 wherein (11) the laminated
layers are arranged in the sequential order B-C-D-A prior to the membrane

being rolled into a roll.

5. The waterproofing membrane of claim 4 rolled into a roll, wherein
layer B comprises the outermost layer of the roll and layer A comprises the

innermost layer of the roll.



5. The wat erproofing nmenbrane of claim4 rolled into a roll, wherein | ayer
B conprises the outernost |ayer of the roll and |ayer A conprises the

i nner nostwbaywo48f98t he rol | . 6. The wat er proofi ng nenbr areTafS2a0ab13u4d
wherein (iii) the lam nated | ayers are arranged in the sequential order

C-D-A-B when the nmenbrane is unrolled froma roll. 7. The waterproofing
menbrane of claim3 wherein the | am natt@d | ayers are arranged in the
sequential order C-D A-B when the nenbrane is unrolled fromthe roll. 8.

The wat er pr oof i ndgl'mewiatarneoofing naé¢ mbbanhef damtheheasmnat ethd layansted e

arranged in the sequential order CD A-B_wh th nmbrane i s unrolled from
the rol | .%{erﬁrﬁée\%%aé}%&rﬁw@%ﬁspaﬁgr%r Qﬁg-%&%apﬁ eANAMRFARRIRI N t he
adhesi ve t hi ckness of about 0.05 to 2.5 mm the carrier
sheet (I ay(/%?&%dﬁ)ggbgsrtoﬂickness of about 0.05 to 2.0 mm the rel easable
bonding material (layer C has a thickness (dry) of about 0.1 to 20 mm and
the prote@tive cdHi¢ natétpaypefinmdrabranceofatlhing 3whghéinathedbhaiihabgl n? to
400g/ nm2 on a dry solids basis. 10. The wat erproofi ng menbrane_of any

pr ecedi nglasiesp sronsraiged wethegirasienbial prgeyr CAY-Arfswhep the ipeabrame dhout 0.1

to 1.0 I et (layer B) has a thickness of about 0.3 to 1.0
nm the%PEQE%%ﬁ@%%%?@g material (layer C) has a thickness (dry) of

about 0.5 to 5 mm and the protective coating (layer D) has a coating
wei ght of 8about 2Dgd Wi2téprdo0asL MerabrandlofclathiT&hbasinstheldmihheed

wat er proof i ng nenbrane of any preceding claimwherein the rel easabl e
bondi ng ntayers are preangedan demnduentiad ovderet - Bd)-Bovbepdhg meembaanaikal i

sol ubl e paol r,er_a ho ol ynmer or copol yner of polyvinyl acetate. 12. The
wat er pr ooflf%l(gﬁ%ﬁ@%ﬁ}ée E&P‘cl aim 11 wherein the rel easabl e bondi ng materi al

(layer C) conprises a water soluble polyner selected from
9. The waterproofing membrane of any preceding claim wherein the

adhesive (layer A) has a thickness of about 0.05 to 2.5 mm, the carrier sheet
(layer B) has a thickness of about 0.05 to 2.0 mm, the releasable bonding
material (layer C) has a thickness (dry) of about 0.1 to 20 pm, and the
protective coating (layer D) has a coating weight of about 5g/m? to 400g/m2 on

a dry solids basis.

10. The waterproofing membrane of any preceding claim wherein the
adhesive (layer A) has a thickness of about 0.1 to 1.0 mm, the carrier sheet
(layer B) has a thickness of about 0.3 to 1.0 mm, the releasable bonding
material (layer C) has a thickness (dry) of about 0.5 to 5 pm, and the
protective coating (layer D) has a coating weight of about 20g/m? to 150g/m?

on a dry solids basis.

11. The waterproofing membrane of any preceding claim wherein the
releasable bonding material (layer C) comprises a water soluble polymer, an

alkali soluble polymer or a homopolymer or copolymer of polyvinyl acetate.

12. The waterproofing membrane of claim 11 wherein the releasable
bonding material (layer C) comprises a water soluble polymer selected from

the group consisting of polyvinyl alcohol, polyethylene oxide, water soluble



t he group consisting of polyvinyl alcohol, polyethylene oxide, water

sol ubl ecel [ ul osi ¢ pol yners, hydrolyzed nal ei c anhydri de polyners and
copol ymerwQ 2pwlossionyl pyrrol i done, sul fonated pol ystyr eneCTaskgmsobiaet hyl
acrylate, poly(2- hydroxyethylacryl ate), polyacrylam de, poly(acrylic
acid), alkali netal salts of poly(acrylic acid), natural or synthetically
nodi fi ed pol ysacchari des, proteins, algilnates, xanthan guns, and guar guns.
13. The wat erproofing nenbrane of claim 11l wherein the rel easabl e bondi ng
mat eri al (¢lhylesic@olymeps,ilgebohukydvhaleic ahbptiote pblymaitreandtep@yowisng
menbrane of claiim 11 _wherein the rel easabl e bondi teria | ayer C)
conpri sesPayVAIKEVFralisions) %&ﬁmf}fﬁérpoiﬁéf’rt&%%‘d 1o mngeg?@lr%ﬁmiaééng ¥t3ng
copol yrer i i ) . | ei c
anhyd | deti o el PREp AR TR RLEnARDNRL (iy(crRpR. KIRh SRbSh Y BRI P

and st yr epelydaeiydic saaldhaat@iahyl sshylieiellynmdddiappolyyhcomiriddse prdtelase
acetate succinate, copolyners of nethacrylic acid and net hyl nethacryl ate,
copol yner 8l@natast Kgnthan Bamsy padEuastgwmns.net hacryl ate and acrylic acid,
copolynmers of ethyl acrylate, nethyl nethacrylate, and acrylic acid, a

[ [ h ' I Ng: ' ' f - f1.1h . 15.
The wat or BFoof | g R haraiRopi B AT AL Chu PP B TR Bakle n”

materi al bbAYRIg fehtGOANLSESCRcEHA @ﬂs&é@bly@irgﬂta{bﬁﬂﬁ. and mal ei ¢ anhydride or

a copol yner of styrene, maleic anhydride and half-ester of maleic

anhydri de. 16. The waterproofing nenbrane of claim 11l wherein the

r el easabl é4bondi nfher@aseinapoiingyeembyareoapelptas! lavherspdhyrreteasable

copol ymer ., of .pol yvi nyl, acet . 17.. The er-progfii ng,.menbr ane, af . any
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sand, silicate sand, cenent, talc, titaniumdioxide, slate dust, granite

dust, cl ayf styirgneshalet aghydedakas! halftested ofhakeit ahhydrideecorinygnared

round cenent, .partiall hydr at ed cepent, anpd, m xtures of two or nore of
? hese mat & ﬁ(glygl_% acl andysty%/ene andqor alp a-metﬂyl styrene, hydroxypropy

methylcellulose acetate succinate, copolymers of methacrylic acid and methyl
methacrylate, copolymers of methyl methacrylate, ethyl methacrylate and
acrylic acid, copolymers of ethyl acrylate, methyl methacrylate, and acrylic

acid, a rosin acid, a phenolic resin, and combinations of one or more of these.

15. The waterproofing membrane of claim 11 wherein the releasable
bonding material (layer C) comprises a copolymer of styrene and maleic
anhydride or a copolymer of styrene, maleic anhydride and half-ester of

maleic anhydride.

16. The waterproofing membrane of claim 11 wherein the releasable
bonding material (layer C) comprises a homopolymer or a copolymer of

polyvinyl acetate.

17. The waterproofing membrane of any preceding claim wherein the
protective coating comprises a particulate inorganic material selected from
the group consisting of calcium carbonate, sand, silicate sand, cement, talc,

titanium dioxide, slate dust, granite dust, clay, fly ash, slag, metakaolinite,



18. The wat er proofing nenbrane of any precedi ng claimwherein the
protective coating conprises a particulate inorganic material selected from
t he groupwoansv@siong of cal ci um carbonate, Portland cemeofr/usadmowelsort| and
cenent, hydrated ground Portland cenent, hydrated ground white Portl and
cenent, partially hydrated Portland cenment, partially hydrated white
Portland cenent, and m xtures of two e32rrore of these materials. 19. The
wat er proof i ng nmenbrane of claim 17 or 18 wherein the protective coating
addi t i onahlymoonpnhgdisata, pditdted abbdené castonerardrally pdtated abhmenpy asdur e
sensitive adhesive. 20. The erproofinq menbrane of claim 19 wherein the
weat her abPBXE{LESt ﬁﬁ@‘gﬂnﬁyégg edB{ETt4l9e adhesi ve conprises an acryl ate
pol ymer, styrene-ethyl ene-butyl ene-styrene pol yner, polyisobutylene, butyl

rubber, sikicone rjbwa%%erp%gﬁﬂ%ﬁ&hg?a&é of ¥y 93%&%&%91{ ifD&REreid the The

wat er pr oof  ng nenbrane of any precedi ng cl ai'm wher el e carrier sheet
conpr i sespaoteotiyaeoating comprasepal yaeicuiaat @drgabeimate2ial sthetodt®npr oof | ng
menbrane of any preceding ¢laimwherein the carrier sheet_ conprises

pol yet hy| BR8r@i8} sonsdsines Abcalsiuy cankanitspl pethand spmeptey Bitedigiilagsle- ol ef i n

e R S S e g

t er epht hat@hent,psiryMlRyhy &faked iPdetlahd *efHR] paktialy B dtmwedarhiter e of these
materials. 23. The waterproofing nenbrane of any preceding claimwherein

t he wat er Poodfindgengingsane nfixgyres ohtwognpmose sf thesgrnatariadspr essur e
sensitive adhesive or a rubber nodified bitunen pressure sensitive

adhesive. 24. The ter proofi nenby ane of .an ecedi cl ajym wherein the
Nt er proof g  adredy Jeteisgeia RaBhRnT. Skod M i Fefs W B "Cenei ¢ ve
adhesi ve pafRELISE R8atdnd BidnitisIBesoRpsREs adbestheeabld dddtyhielyity | ene based
adhesi ve, a butyl based adhesive, an acrylic based adhesive, a vinyl ether

based adhe=iatkerablspyessnee seoptivrardiegrvene (SI'S) based adhesive, a
st yreneet hyl ene-

20. The waterproofing membrane of claim 19 wherein the weatherable
elastomer or pressure sensitive adhesive comprises an acrylate polymer,
styrene-ethylene-butylene-styrene polymer, polyisobutylene, butyl rubber,

silicone rubber, and mixtures of two or more of these.

21. The waterproofing membrane of any preceding claim wherein the

carrier sheet comprises a polymer film or a polymer coated fabric.

22. The waterproofing membrane of any preceding claim wherein the
carrier sheet comprises polyethylene, polypropylene, ethylene-propylene
copolymers, ethylene-olefin copolymers, ethylene-vinyl acetate copolymers,
polyvinyl acetate, polyethyl acrylate, polytetrafluoroethylene, polyvinylidene
fluoride, polyethylene terephthalate, polyvinyl chloride or a combination of

two or more of these materials.

23. The waterproofing membrane of any preceding claim wherein the
waterproofing adhesive (layer A) comprises a synthetic pressure sensitive

adhesive or a rubber modified bitumen pressure sensitive adhesive.



butyl ene-styrene (SEBS) based adhesive, a styrene-butadi enestyrene (SBS)
based adhesi ve, a styrene-butadi ene rubber (SBR) based adhesive, or a

conbi nat iwo 20fo/xs8or nore of these materials. 25. The RaTAISRPIOO6i3ng
menbrane of any preceding claimfurther conprising a narrow tear strip
removabl y adhered to the waterproofing adhesive al ong an edge of the

wat er proof i ng nenbrane, said tear strip3being positioned on the side of the
adhesi ve opposite that which is adhered to the carrier sheet. 26. A nethod
of maki ng24. wat erProvhitexproefrhg anembomps 05amy pacowalieg plaowf whgradhbsi ve

(layer A), a carrjer sheet (layer, B), a .releasahl e bonding material (Iayer
© and a W@&?@HPPbEg PG 443@%@ ‘%‘»Wp%%%%iSHDF LGRYASE AR SRAE Vot

i ncl ude a ?ﬁ@@%‘%ﬁlprrﬁéiﬁg%f’%mg@ggﬁ%bégg%{éﬁtMs' ) rﬁ%&&%ﬁ eh@hh¥d N9

st eps: (S?Ll coating the g nmaterira ayer onto the
carrier sheéhtsifbaybduty)based dihvisivg;, ahSdryliodhbedgatihesipeod ediylvwehepat i ng
(layer D) onto the rel easable bonding material (layer C) .and drying; (53)
ei t her (i baseshadhesivae sloreseveonreagstympedmld) bagediadlrsiee 4 slogene- t he

carrier shget, (/I r..B) Lo prow wat-er pr oof i ng_.nenbr an i.th | am nat ed
Taver s ar Pangent DUt su B R RRS TR BEGdtG ¢ he

adhesi ve (tauge (BBSPBLSed RBhEEIOE e Lien6rithAlknel @i®er BIBRY bakey i de a

wat er proofing nmenbrane with | am nated | ayers arranged in the sequenti al
order B- Cabh@givene S4)mbimation of treo bounereafdhebamatatiali.nto a roll with the
adhesive (layer A) facing inwards. 27. The nethod of claim 26 wherein step

(S3) conprises (i, coating the adhesive ayer A) onto the,uncoated face of
the carr| &5 sheetThf SeriapolEe B aRPHISe LAV E PRSI R G A IHe w t h
| 'am nat ed ) A%elstn @5 HARISH thhr k1) $EAWEAbIAA AIRIER o AhBwatBrproofing
adhesive along an edge of the waterproofing membrane, said tear strip being
positioned on the side of the adhesive opposite that which 1s adhered to the

carrier sheet.

26. A method of making a waterproofing membrane comprising a
waterproofing adhesive (layer A), a carrier sheet (layer B), a releasable
bonding material (layer C) and a protective coating (layer D), wherein the
membrane does not include a removable release sheet, the method comprising

the following steps:

(S1) coating the releasable bonding material (layer C) onto the carrier sheet

(layer B) and drying;

(S2) coating the protective coating (layer D) onto the releasable bonding
material (layer C) and drying;

(S3) either (1) coating the adhesive (layer A) onto the uncoated face of the
carrier sheet (layer B) to provide a waterproofing membrane with laminated
layers arranged in the sequential order A-B-C-D; or (i1) coating the adhesive
(layer A) onto the protective coating (layer D) to provide a waterproofing
membrane with laminated layers arranged in the sequential order B-C-D-A;

and



28. The nethod of claim 27 further conprising unwinding the roll to provide
a wat erproofing nenbrane with lam nated | ayers arranged in the sequenti al
order C-DvO-2B10/@8198The net hod of claim 26 wherein step @E3)uscanapsizges (ii)
coating the adhesive (layer A) onto the protective coating (layer D) to
provi de a waterproofing menbrane with | am nated | ayers arranged in the
sequential order B-C-D-A 30. The nethad -of claim?29 further conprising

unwi nding the roll to provide a waterproofing nmenbrane with | am nated

| ayers ar (ygethdingtthe fowgleetilanivadentCaBoll- Bithdhe adliesmet Qagerod) cl ai m 28
or 30 further conprising rew nding the unwound roll of waterproofing

menbr ane “f‘%é‘ﬁwﬁﬁées-carri er sheet (layer B) is the outernost |ayer of the
roll.

27. The method of claim 26 wherein step (S3) comprises (1) coating the
adhesive (layer A) onto the uncoated face of the carrier sheet (layer B) to
provide a waterproofing membrane with laminated layers arranged in the

sequential order A-B-C-D.

28. The method of claim 27 further comprising unwinding the roll to
provide a waterproofing membrane with laminated layers arranged in the

sequential order C-D-A-B.

29. The method of claim 26 wherein step (S3) comprises (i1) coating the
adhesive (layer A) onto the protective coating (layer D) to provide a

waterproofing membrane with laminated layers arranged in the sequential

order B-C-D-A.

30. The method of claim 29 further comprising unwinding the roll to
provide a waterproofing membrane with laminated layers arranged in the

sequential order C-D-A-B.

31. The method of claim 28 or 30 further comprising rewinding the
unwound roll of waterproofing membrane so that the carrier sheet (layer B) 1s

the outermost layer of the roll.



