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Wat er pr oof | ng, I\/gnbr ane Field of the Invention [0001] Theq_](pr esent

i nvention YEIAI%YEYE a wat er proofing nenbrane that doed GTEYSAR(PEISA
renovabl e rel ease sheet to prevent the adhesive portion of t he
menbrane from adhering to the carrier _sf_eet or other portion of the 5
menbr ane when the nenbrane is rolled up. Background of the Invention
[ 0002] Sheet -1 i ke wat er proofi ng nmenbrane | am nates are_ wel |l -known for
application to concrete and other substrates. These |1a9akghdNosL3997-02
typically conprise a carrier sheet and a pressure sensitive adhesive
| ayer. In many 10 appli cati oNV¥atdiprocdireg Panbragesheet material is
applied to a concrete substrate that has already been fornmed, such as
a building foundation. In such a case, the adhesive |ayer of the

menbrane i $;38RFLEIT RS Rst the cured concrete surface. In another

t echni que,’%ﬁwm@he € g nenbrane is affixed to the concrete form
or | aggi ngr\M t carrijer. eef agalnst the 15 | in nd the
adhesi ve p&qqoltlin ?121& %S%fggm%l?’%“‘il{%%r%%@%%? g Wa\ifﬁf%%oqﬁ%emggﬁ)@?lé? gh‘ri‘ts
poured. Thdogehetsshae PedrhowblOrelehse gmeﬁalta?eemlt khedhBésivé Boktis of

freshly poured caoncrete, thus providing a tul I% adhered wat er proofing
menbr ane ofhe memkraag fepn adedng de the eanieraheeher pihgy paytien of &oved.

Thi s LGN eSB! WIESCRRLELE Stk higady, "0l 1 d i de” “Cor
pre-applie wat er pr oof I ng. simlar process may be used on
hori zontal surfaces where the nenbrane is applied to conpacted soil

or gravel Backgroandmfitheievesitmim, with the adhesive portion facing

upward, then casting concrete against the nenbrane. [0003]In addition
to the car [0082] s heBlieaaiikepraisprafingnseinbyenaliheniave: 2% wélyhown for
typi cal conmerci al waterproofing nmemranes include a renovabl e

rel ease shakpligation focoperete ?Hdﬁg}é%ﬁﬂbsfﬂf?ée%d'ﬁégﬁ/]éﬁﬁaﬁﬁqs&ﬁ rellyhe

menbr ane comprise a carrier sheet and a pressure sensitive adhesive layer. In many

10  applications, the waterproofing sheet material is 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 is applied against the cured
concrete surface. In another technique, the waterproofing membrane is
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 is 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



WO 2010/ 048198PCT/ US2009/ 061344 - 2 - from adhering to the carri er
sheet or on of the nenbrane when the nenbrange is

up. This r%eas@‘%{?get nmust be renoved fromthe rrenbranPeCW§2899’"f‘c§"'br
during installation and disposed in the trash, thus creating

envi ronnmental waste. 5 [0004] US 3, 900, 402 (Hurst) di scl oses one such
menbrane conprising a pol yethyl ene support sheet, a bitum nous

adhesi ve a_?_:ﬂ)n?aﬁ !aﬁﬁ B4 Re At UNeELE: &%@?;pﬁi*t%n ﬁ{)ﬂ‘fe%%fn%gaﬁe.' Ih]en Jhe

adhesi ve. e re eas paper 1s renoved as rane 1s unro

and adher edhdmbmneus rdiledyupu s B&Ieas(@ﬂEeHmmt blélxgmo&)sd fid ¢he’51, 122
(May) disclos a nmenbrane | am nate i ncl udes sheet

paper subs{EREARAHIY troérréja%rén%ﬂléf@ K(Ieaﬁg 150p¢ Hh efé'ﬁS]erfguﬁace

and a wat epR@Rfd Q8 RIESUaEwaEghsi ti ve adhesive on the other face.
Thi s menbrane al'so includes a renovable strip along the edge which,

when regov e r
(Rosennar o ool UL SSREPER TR0 BEANR: AR Ronid dbtoidlle s
| ami nat es pbiethBehashptet ahedtl b biteninelie aghesioatndg weddableout er

surface of the carrier sheet to prevent the adhesive | ayer from
adhering t élthtcr%%lzeérp@i)er ?Ogrréferecmgrrﬁ l@g&‘ﬁélﬂﬁr dike Teleasy PRBEX wemssed as

5,254, 661 (W mﬁﬁﬁﬂ)raﬂb%h Qe Par %ﬁ&%d%@%ﬂfdﬂé%ﬁﬁétﬁ (?5 cone

Iamnatern ease coating I's a water=base

enul si on. Big.idag USh447a0) 120 (bhgy) dut@eospe ntrembrafe tdneinned el&s:enclandbs ag
20 may re d by wet . abr sro ermt adhesion.of overlap seans
of adj 1 ent iR F090sfe v hoe 59 AP 0AtBE{PiCaridychel T 938 4%

wat er pr oof g amemreﬂﬁﬁ@l@&eemr@fseﬁgﬁ% B etiQe oh%@ 'ozh@ﬁ%r:@dm%ﬂcr ete
(i e, blind-side or pre-applied waterproofing). rane ha

bi t um nousmedkESne @Mmm@lrudehaat rengovablastaiealong tthe adg\@whn@oc rw;hen

wat er -i nsol ubl e oatr n suc f or Vi nyl
acohol | stiesed BRI CeRRAPIREREERS ol Uit b deea0 SRbsenbgd) s
The coat i Ngn@WUParedien (Wo@érﬂfe&?) 4861036 PEFrI&ss! BYRIby YU 1a?mBﬁEé§‘ itk N
a strob&g adhesi ve bond to fresh poured concrete. However,

coat i ntp cahchidesd pBiseny rollease W@ttlw thehonger nurfaseipf sl carfier slﬁ@acrtto

traffic. U e%gré F%elgd}?esgvé E%}‘ k‘r%gn Adﬂénﬁé 25 Ee 9ar§{e¥]sheet Wil ghSI de

wat er pr oof
membrane 1s rolled up. US 5,254,661 (Wilson) discloses a similar type of

paperless membrane laminate in which the release coating is 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



- 3 - that includes a carrier |layer, a pressure sensitive adhesive

| ayer, and ive coating on the adhesive |ayer, % in the
coati ng mﬂ%@@?@%t ed fromvarious types of polyners, f’&%’ﬁf’ﬂ*an
acrylic-based el astomer, such as styrene butyl acrylate. US 5, 496, 615
(Bartlett) discloses a simlar 5 nmenbrage | am nate where the
protective coating has a finely divided particulate material, such as
sand, cal cigg GRIRRASL ke TR atirb 0%k 48he&bE

L du
t hereon. [0006] US 6, 500, 520 (Werm%&?) |scFoses a }T@ﬁ%’r%&l{gg
| ami nat e havotegtize ceatingon shippdhesivhbgky, whemiihélsé wantimymny bendlected

enmbedded on the adhesive l.ayer 10 a |l.a of granul] at ed.i norganic
particul at g@%é{ﬁ%}l%% esroégi%é&[ﬂ%rsv\})’que%g’ﬁﬁé%t }”ﬁé‘i] ® 591%?t8ﬁ’i%ﬁiﬁﬂ‘3h .
oxi de tri hydighene %ultﬁloca:ry'la@él U] 5,&9@{,6@5 BaRl@s) aiktibiacesshidg. al kal i

or alkaline earth metal salts, etc. The particl’es may be attached to
t he adh@si veerhbupare lagiingteawhetecthegubtastive waateng hbs sfokelpdiwdéy| ene

vi nyl acetate.or, polyvinyl al.cohol.. 15 .00073}‘f Typi cal co rci al
wat er pr oof Pﬁﬁtl%ﬁgerlgﬁg%m%lsﬁﬂc}? 87 ST fald e B?X%Peg%%}tfngg mum
appl i cat i ogfoxid letiéledastedltBasensheet and unroll wong side up with
t he adhesive portion facing outward. This forces the installer to

first unrofdoggpen s bgo@yﬁlo @VieR&i88ki) ur%@}o%bgﬁ Iﬂ&%@g@ B;L%QF(? pgvitnﬁea

installing it. Aternatively, two inStallers are ne
heavy rol | cawldrimpport shept.bmn 2dhesveldyed dirdbembbddddom tHOOMRsive layer

woul d }? ad\iant a(&eous ]gfg ([I‘)r ovi de. a te{#r oofi% nbr ane that binds
strongty ¢ 8 R¥HIcREranlited MTERTIE harBoulghesApabis OLHAr S Mt fongsteq
be advant ageéiigs hRiRRMh d8ide tmltyameoglﬁiica%marfgn&sﬁ,hﬁéstfzﬁﬁn@d@ Pay er
surface that will tolerate foot traffic. It would al So be

advant ageoatkatioorogkphing edethamekal splis owsti A emarbiclesenanbe attaekedba the

require a e et. that nust renpved a di sed of .at the
Fobsite TARERRT 18R Shins Ve Bl B sTEA b B RGatin Boelald
wat er pr oof bgoleinyl aiwhbhat is right side up (i.e., carrier sheet
faci ng dowmn and adhesive/protective coating facing up) when it is

unrol | gdd ajodohe | AYpiial Bomnterfial wakSTRb O nlte%rlam‘é@{léé&)fbr 11[11@1@05?&% The

present invention énbraces a waterproofing menbrane conprising
f ol | owi ng (camraapetiefhgeplicatioay enclnde anpldase sheet avat enymlbwfomgpside up

adhesi ve; édt%a%%raﬁe%%%pﬂdrgibﬂ%&ng %%\!vgrrd. S’Pﬁ%tf'brces the installer to first

unroll then {lip 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] Tt 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 (i.e.,
carrier sheet facing down and adhesive/protective coating facing up) when it

1s unrolled at the job site.



| ayer C conprising a rel easabl e bonding material; and |ayer D

conprisin J ive coating; wherein (i) the |am I ,
are arrangg@)%%(ﬂpﬁ@%sequenti al order A-B-C-D; or (il) ?#k‘gﬁ%%ﬂr%ﬁ@ﬁ

| ayers are arranged in the sequential order 10 B-C-D-A;, or (iii) the
| am nated | ayers are arranged in the seguential order CD-A-B. The
menbrane preferably does not include a renovable rel ease sheet that

is typical lgnmsesy botHY BNeRtichhe adhesive from adhering to the
carrier sheet or other portion of the nenbrane when the nenbrane is
rolled Up. 00 00f i . r into a
roll (e.g. ,[é@td]ti @eoﬁ&(rgr%nu ?%?ﬁ?@ e(%\%a or g‘%@‘%&g@%‘%nﬁ%ﬂ&%ﬂﬁg),

t hen unwouncmbrieing the folbiwigelaninaséd ldvees:of manuf acture and/ or at
time of installation).. In one enbodi nent, the |am nated | ayers are

arranged i IEYRe SURNERSA Waterroding 2dissi¥eior to the menbrane being
rolled gnt @@, rmMhim 4 BlsidremReane 20 is rolled into a roll,

| ayer D conpri ses tlr?ug out er nost l'ayér of the roll and |ayer A
conpri ses idperithrenposing aydeasble hendiokimatdhal dralyer D cont act s

| ayer A as,the nbrane is raolled u({),.it_ adheres to that |ayer. Wen
the rol | of®Xg& F‘HPBHF%WH\E‘??FE?%%C Ognrol l ed, layer C, which is

only | ooseme@ahea)ec%et1laxlﬂeiga%a lgyel‘éealr@%Qﬁﬁlge'ﬂqmé:h,@%@?%&tiélmfaef eavi ng

the layers of the unro 5 nenbrane arranged in the sequenti al
order G D A-B:Cpot () the lanunhtad laybodinesntrangdveinl tieisegteatiblaydes ar e

ol Togtd nt BG4S P R OhE P L e R Ers ora EPigReeh o IR oSN RgIRL OFdger i

conpri ses Chp- AW, eTHO flenh ke RbfdriBly’ Reb ndDthdI8Es rémeOAPEIERAsE he
i nnernost |ayer_ of the roll. Wien 30 | ayer A contacts |layer B as the

nenbr ane i sh¢as|thabiiagypidedlyamiedrte preventithae adhesive frany adheringo the rol |

adneroa © oot al R HHEC LB e P B R e B Eh, RIS e o R iayRRES Y
B

t he unrol | @f. nenbrane arranged in the sequential order C D A-B.

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 is 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



[0012] Wth either of the foregoing enbodi nents, the | am nated | ayers

are 5 arra%eﬂldﬂﬂs‘t Pe sequenti al order GD-A-B V\,hen_ t hepﬁun%%ggzﬁé#zte

unrolled fromaro Thi s nmenbrane nmay then be affixed

| aggi ng or other substrate (e.g., soil, gravel or slab) with |ayer B
facing the |l agging or substrate and Ia er C facing the space where
concrete will be poured or sprayed. The concrete will strongly adhere

to layers G AWhBNShPLAY bl gelﬁrétgirféﬁln{eiﬁlﬁgﬂgﬁfgn%ﬁr 9fd Qhich

menbrane on the concrete sur Si nce | ayer cormes t bottom
| ayer as t heomyrbesthe afibenedrtollbpet, Bt drﬂ:anhwﬁﬁamdaymbeﬁmsriemi@gd;he

di tl to th f ft I i bstr at

af Fixed - 128 of (g o fgl"w Fauf Aebaged in Hieseaneriig) ProdSbA Bor

the installer 23 FF&S‘(F! @2 ﬁ duct. 15 [0013] The resent _i nvention
al so errbr addyl ‘@ iHer b ﬁgorég%@g@w?%m@ﬁ&s reetAmiRated hsers prgy

a wat er lelzﬂ%eaqﬁ%ﬁb\ég?&%rﬁﬁq or&r gr\krffén BE Blenll AXES E}Jrol%dayer

rel easa Ie i 'ng mat er ayer a protective coatin
D), wherei franne mﬁnﬂﬂn@m&ﬂnﬂm&muﬁay nh:éml’jeaﬂ’nredrm\ﬁa&ﬂmréfellmﬁg%heet

t he net hod sin he fall ow ti.ng the bondin

mat eri al (P‘Sa*gi-‘gp “éftr&ﬁ% §hEGHAY éié@tm(ﬂl(i%/}é%rﬁ? %%lﬂéﬁ iAssie oy %2)

coat i ng th@uPét?&t%Cérld/]%y%P@tf gg] c«P)Nh%Pé 901{(:9 gﬁwgoﬂ% & al
S3) el ther a ve

(layer C) and drying _ coat 1 ng t | ayer A)
onto the uapmedd 'Ifbaaa@nolfete hellcsarqﬁgéy aéhmetto(lhmrerc B)A, thus(pno)ndmga

coating.th onto,the pratective coa | ayer
cna (%) "BRGRTERER st B B e ot St & P Gt S Taver B

adheSI ve (b@éb@ﬁes%eﬁﬁﬁtdi‘ﬂ laytdafsdse memPBrand 1@%1)11&@ ﬁe%&%ﬁfa{r?éjma
enbodi ment, layer C of the above-described enbodi neénts will corrprl se

a wat er sobeibneolirsl gireetly emtosthiesiuirfaselof blh@lagglrygmr submtrade o mi'pdll yrier

or copoly f. pol yvi nyl sacet te Bri on.of . th S
5 [ 0015] Fi BEXPAohs 2 teiirolls sleht sids vhiy SERAiRB It Atk Ife Thaalng

wat er pr oof i seElbi@pdelct.t he present invention prior to the nmenbrane
being rolled into a roll. [0016]Fig. 2 depicts a cross-section of two

llayer sipf [doaapat ehRrRefddidnvention 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 (i) 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

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

facing inwards.



menbrane of Fig. 1 after the nenbrane has been rolled into a roll. 10
[ 0017] Fi g. a cross-section of the waterproofi nbr ane  of
the presen |nvengﬁgn after the nmenbrane has been unro”%g@ﬁﬁ?%wwfﬁé
roll depicted in Fig. 2. [0O018]Fig. 4 depicts a cross-section of a

second enbodi nent of the wat er pr ooki ng nmenbrane of the present
i nvention prior to the nenbrane 15 being roIIed into a roll.

[0019] Fi 9. [GogPi ahsy ﬁrﬁgﬁéé eﬁﬁﬁhi n\?fla% ébdv‘e &é&gﬂbed
vvaterproofl ng menbrane o ane has been rol |l ed

into a rol kemboddaehtsi yill @)milamse:a swad;en S(dsbkﬂmﬂymen aof alidadi soluble

wat er roofln menbr ane of he esent ventjon after the
monon Bne- hREBHREn oL A Re Y e selEheT SRR QIR o ©.

[0021]Fig. 7 depicts a cross-section of a third enbodi nent of the

wat er pr oof Bef MRiEbriatien of thdBrwaseNt invention, including a tear

strip, prior to the nmenbrane being rolled into a roll. [0022]Fig. 8
depi ctsza fmom sqm;glpaeﬁztémds%@éﬁor%fahﬁstvxﬁﬁo(fﬁfr%a%@al@f?

menbrane of Fig. after” the nenbrane has been r into aroll.

[ 0023] Fi g. vatempppefing memipese oéthé preseht inenmangrmproofthagnerebiymne of
t he presen@) |nveﬂt|on afteﬁ the menbrane has been unrolled fromthe
rol |l depic &4 [ 0024] Fig. 10 depicts a cross-section

of the wat r of| rrbrane of
F({OD ? qu .‘{rgeplcts a cross-section of two layers of the waterproofing

membrane of Fig. 1 after the membrane has been rolled into a roll.

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 n 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

t he Invent{,‘%ow(gg One enbodi nent of the waterproofi Wﬁ%ﬁp%g
Inventi

t he present on is depicted in Fig. 1, which sh
cross-section of the nenbrane taken along the width of the nmenbrane.
Typi cal commercial menbranes will have @ width in the range of 30 to
185 cm nore typically 60 to 140 cm preferably 80 to 130 cm They

typicall ha a to
2Py s PGSR koA 009, (kBRI e

t he wat er pfegfd atferrtnbteanstsp inas bees rémulvecﬂ am nated | ayers arranged
in the sequential order A-B-C-D wherein layer A conprises a

wat er pr oof iyg, adigal ve 2. e B CBHRI’ISG a carrier sheet 4; layer C
conpri ses 6; and 15 layer D conprises a

protective in 0 Th ter roofin rane be rolled
into a rol I[&E%i %%%1 %’@' %WL Iﬁr‘&&ﬁ? Iﬁooé‘}ég"w& quE‘}e/Pr%ent
(protecki veneddidngd Bhid R FEES, WHcIOM AL IR ShodsAelio® bt tHiemkatragld

| ayer A (adhesive 2) conprises the i nnernost |ayer against the core

of the rol kakes glong tb@mndﬂsoféﬂwrmsmbs@m i ‘Typiot] tomomknyelr menfbradey wal

wat er pr oof i.n ne.of Fi ft t he ne a h b roIIed
into a rol :hagw Wn% %31/%@?3”(1.5%&%3 5ccd’é’tlin%ng’}p 'Efﬁ]ﬁ’t @ifosf%g

(adhesive gief@ﬁaﬂlﬁﬁomﬁfﬂm%ﬁ@ They &fpieAlRill hhvé‘ﬂh d@c GfQ’r&ﬁf&ttd @)’ﬁf
When the roll of waterproofing nmenbrane is unrol as shown by the

arrow i n Fpredypicalyd t@:3@r@4@a%atﬁ3eollﬁdnmn§omo&ua| 6), which is
only Ioosely adhered to layer B 25 (carrier sheet 4), detaches from
| ayer B at [826] i nterdhase o Figi g, tig ‘demrprtmfmganembrmcompneés fole

wat er pr oof | e after it S been er during the
mant et ur [T TRERC LS s AnieEige iy FF siemal arfer A gy D T IREEh ¢ he

| ayers of Id}@rWé@ﬁﬂ)ﬁ%g@mE@@ﬁo(ﬁ{@ gfﬂ}ﬁ@@@egl in the sequential order

C-D-A-B. Since_|ayer B (carrier sheet 4) becones the bottom | ayer as

WO 2010/ 048188 BConus2en 8 cawiassheet 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 1n 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 is 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



- 8 - the nenbrane is unrolled, the nenbrane nmay be unrolled directly

onto the s _ the | agging or substrate to which ij..l fixed -
i.e., it uﬁ{d(() ?@Nﬁgaht side up - thus making it easier ‘%Cofrfg 2@@‘{06{339

installer to install the product. [0028] A second enbodi ment of the
wat er proofing menbrane of the 5 presentginvention is depicted in Fig.
4. In this enbodinent, the four lam nated | ayers are arranged in the

sequent i al {RE d&ImBraeeRs Anr¥i&], 8h8 nBmbranle 254 b[é 61%{5%1]1@@} ﬁié%@cY} BH&) the

defined with respect to the first enbodi nent’
wat er pr oof isnrfane abtlenlagamg dresubstiiagel to whachaitris bffixeds— saoununyplls mght

i Fi 4), i | .B i heet. 4 i the 10
ot oy Rl 5 ping N et OE A Al Ao PRI RLoRER |
i t | inst th f th Il. Eig. 5 i ct
or oo sect IO 2 HE aotond erab GRImEREO HRe BasB OB rERBDRNE o1 the g 4
ft t }
after the g@é@%@%é}ﬂ%&%%p%@%a SR N0 1B 19l %Snbg\ﬁﬁﬂ?as t r{et?mngern%o@gne s

(adhesive 2) contacts | ayer carrier sheet
rol | ed up, lamiredbeéiaers are hatangey en thaNdanentim] ooddr BIC-D5A, wherein B, C,

wat er pr oof i nbrane is.unrolled (as,shown he arrow ji.n Fig. 5),
aver e (r o Sl B ommarie S hedetiioa wip Tegmtuend thd Brtpm ket
adhered to_| ayer B_(carrier sheet 4), detaches fromlayer_ B at B-C

interface §U g. Thequptesproohingraembeang Figw Rerrotled e et Bstshegrn by
menbrane athehloly, Hasihaeny el ia‘;gr BRalri&Stndet g?g§9f9§ﬁg£ge§hedur | ng

t he manufacturing process or just prior to tron) 1n which
t he | al¥@r souofertdvet layeolof ede rehin a iverearde(aalhrarvget] comprives slegimmetrivalst

order GD A-B. Sinc ayer carrier et. 4) will be the top |ayer
Ut 1 ng & helfer SBRTREGR FiHg b 1ol fee efsiie: GPps-SHios 1 \aBmnot
it is advam@%%@réaiﬁgeelﬂeﬂﬂmé%@og giét. ﬁ(ﬁf&fiﬁrearﬁé%b?é&{é R&s H@éwého@féhure)

with the carrier Sheet (layer B) e outernost [ayer and the
bondi ng natgoiaatoll; | Wen 1a%era) (adheastve 2rovetaads layeay® (cazgar sistettdh@scbe e

of the role. This rewi.ndjng wll then enable t menbr ane yoll to be
Gnwound di FSETpoG it SR F pabe G that Rage: Mot T AL ac e (1 e
right 5 dewdpdrpridfidy boRenlfiaht iLunsIRA (a8 9BLRALY R SURG LR J4 L, 5)! BYer

making it easier for the installer to install the product.

[0030] A t ki(releasaidebapdimgonatenial $d.exbish is nubnlooesly iagdheeqsi totleger B

Fig. 7. 30 I | | S sentiahlyd4dentical ingstructure and
operation f%?%lglég}q%%%gqﬁ}l&?ﬁ@@%ﬁﬁgﬁéég;eéf%% aqe% Flgf‘ i6r qpicts a
enbodi ment cxxsepdtidin@l thietw {tefhrdefink RedrdBEE Pa i@l it QWsRaA usikblldd fhe
removably adhered to adhesive 2 along an edge of the waterproofing

menbr ane, fire g whethey deingthsompnntictaripa proress pyiussrididoadhesi ve

oPpos i, {8k MILE1) 1 SgRgH e DA CORISh STl Rkl
cm Fig. Stlitegquiestial ordes C-DeAtB.oSimk lhyer Bayatiraheths) Wwal s o ng

nmenbrane of Fig. 7 after the nenbrane has been rol]led into a rall. As
with the ffaryglf %EH’E'@ DREHEt UDFRIHNE Syker the mepdrane wil begtsidrydeyn), it is

contacts | %ﬁnt%é%%%%&%h@?olf Hﬁeﬁmgrad{ﬁuﬁgs nfa?lkllfz?&ure) 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



up, it adheres to that |ayer. Wen the roll of waterproofing nenbrane
i's 10 unroljef hown by the arrowin Fig. 8), |ayer abl e
bondi ng mat eri gf,(ﬂag? which is only | oosely adhered to I%‘&é‘?é’z@gﬁ%&%
(carrier sheet 4), detaches fromlayer B at B-Cinterface 9. Fig. 9
depicts a cross-section of the waterprogfing nenbrane after it has
been unrolled in which the layers of the unrolled nmenbrane are
arranged | Birk$1€mBEdIMaHL ckbet AL i{AlPtrBnc RS a Pt 6R e Sl &b H 1S
pulled off by the installer, it may renmove a narrow portion of |ayers
C- D (appr oxémavebly sddwradtendhdsova 2 elomgdiredde afitbe vegierirobyers C D

on tear stri | gavj n n_exposed.adhesi ve surfa 7, .S .shown in

fa. 10, - arilRinen BR |8 ST P BRORe B pS FrSia B Bod adhiia’e pgbositt

first menbeapewhitis WdhBrdde SRA-AVLERGRPITHS RAH BIP QAT RPpi KRGS 8]

adhesive surface 7, thus 20 providi n% a wat erproof seal at the seam
f

[0031] @Al t Hadighoinbto 3hevm maredypichBy Sftodibtdm e dipd demicts\a erosaseasion of

stripis o | Ldent i.C in.structure. a eration to'the
second e nbg‘g P ﬁ%?ne?g %g@ésﬁg\lﬁ%- pf%df}fllaggrg? mjf T§6° 8§ F 18X cf’gg‘?q‘@ﬁé?e‘ﬁ? rzfrtﬁotf‘%r
incl udes absed ¢a1ld @86 aSblli P REhRHE firetismbodiesait, hedh 1agsopabl y

adhered to adhesjve 2 25 along an edge of the waterproofing nenbrane.

After the MEFBICAIYE conting iy contissth lawer Ai(gsdhemive Rhas the mgmlrane jeralled

structure o] ' I . Wi ' [ .

surface asBniadiri bt B h R RPN B BRRRRARRS G i

ei t her 10 heunhiltedl @& showntBy éhndowantfg. $Hhkyer thiralkasable @onadirgvel y

may be made w th |ayers C a%d D abutting, but nat overlgﬁ%:tglg, 30 the
el

tear stri paderigh ¢l W %?‘Sso agrsety ahared ip Lavgm| B (cesyier : y)
over | appi Ngedfed B8 Elty%i‘ B\-,&]t B-Cthterth09821mi b2y &épi@%spé)%%- S&i&[ of the
: egrity for

wat er pr oof i ng adhesi ve I ch provides waterprootfing 1n
t he wat er pwatdripngpfmegiimearieand nétewat kapbanf nimplledhasivieh thy loerpof ge a

non- bi t um nou ressure sensitive adhesive or a.rubbe i.fied
b1 runen- pr BOSUIE BERCFERS BromabEnd In S Scuiusil b e e 8 By Wiean | y
wi | By e BoakNitGk R HulledPON the Qﬁtél@ex@i@gﬁg}rﬂeﬂb% %th%gﬁ;’@?&én Q%th

| h d
to 2.0 nm nore preferably about 0.1 to nost preferably a
0.2 to 0. 8layers COD i3 Bukimbtedy nowivblend id hioe sridtdy ofsymetlaptdfl daygrs €5Bure

sensitive adhesi.v i nclude butyl .rybber based adhesives, _.

ol yi sobut (PERE Bl iR ates: Ciobed albPoite S asy Tt Riavel Fitsdfh
based adhesdcufg ,mééhBﬁ’dneethgrth@@%@(i‘nﬁﬁﬂéé laMfRent to the first membrane, but
styrene-i soprene-styrene (SIS) based adhesi ves,

st yr ene- et Withethe-sgapy o wrtepring radedhSEBg)o ivapest daatthesiveesirface 7, thus
oL o0y DL S0 LYl k3B pgedunest ves, styrencbutadiene
S N R L R e
copol ymer . jshafe dsSRti 1 FRIeA 8D IQs GEtuRE hAR oPbrAiGSRIHHR RBHS4 L Ve
adhesi ves, see Satas, Handbook O Pressure Sensitive Adhesive
Technol ogy¢mbgdivamtNes shewn 1Rlighd to Qoensapy thdtng fuxthescludes a
I ncor por at &grrow tear strip (as previously described) removably adhered to adhesive 2
25 along an edge of the waterproofing membrane. After the membrane of this
embodiment 1s 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.



herein by reference. O her rubbers include polyisoprene,

pol ybut adi ) tural rubber, polychl oroprene rubber
ethylene-pﬁgﬁ?ﬂé@%ﬂﬁubber, et hyl ene al pha ol efi n, nitri?%“?ﬁ%ﬁ@%gﬁ4
and acrylic rubber. [0034] The non-bitum nous or synthetic pressure
sensitive adhesive can optionally conyq@_ typi cal additives, such as
| i ght absorbers (e.g., carbon bl ack, benzotriazoles, etc.), l|ight

stabilizer g.,1.44 ! %’E? ) tioxjidants
(e.g., hi ngg(é%(; phléér?oe? %E&?Pﬁ%é:%%(a é:gg)rg ca g?ﬁ%?gg?bvg%g@eﬁ%ﬁ ?ca,

titani um divexedsoobhg integpitySan thiezeaterproofing egérabtarmddltié waserpasufing
m xtures th §1€Of' Preferred synthetic,adhesives contajin |jght
absor ber s, PG BBHFIRPEFS 2 NP HNRIRSUSJEREIre sengifive %]llh@ﬁ]éféd’r\ﬁi th

bi tumen t 0 ALRAUESIF A IAESHER ﬁ@%ﬁ&é is&‘i‘siﬂ@@%ﬁh&!ﬁve.ﬂiﬁerarl(]!ﬁlg;&rvg nmwrf i ed

bitumen may al so typically include a processing oll suc
aromati @, hyphalenil hawve pahadkress of abdut (FOS taBi5 e prafirekinedent OOF

wt. % rubber ,is about 10%.t 0,22% the % bi tunen i out, 43% to
000 and t Re2 TS s BEbEnRgabe UL Ml QU omes Bt s o st ide
sensitive aghgshve may al so conprise an inorganic filler such as
silica, calciumcarbonate, talc, or clay. If present, the wt. %

filler may [m@boguiga%lé ﬂoég)%tﬁﬁintong, (Sloéyﬁ[lth?tg(gﬁg%)s%qg%feﬂé%%? ﬁglﬁg?iﬁgs

i nproved adhesion to post cast concrete’i referre
pressure samdudé betyddhbbéwesdedsadheprat payisobutylant lerset hahediRea aity]

Yo ASTHID BaoE Elestieloba i Daded B s rard b b og B bcEger B
conpri ses g eahéifhprefeslyrone [18) 6akdd Eﬂhe%E@&Es %é-gﬁ&%ﬁﬁg&fgéfr}il&?é-

strength an water}groofmg integrity for the menbrane. arrier
sheet typi e@ireye (b BShbssedaadhestienestyrafe-bivouicr®- @5reme (8RB)romsed 5

preferably out 0.3 to 1. er it s preferred that the
bottom f ac ggg(fsw%sé Sg"gle sz'i)}lgi(ﬁglg? r'(“; o %?(,g%ebaﬁ‘é%@dgﬁ%f’e% acts the
bondi ng mag@nbilatont|tByRiof. CPYefassly atheWyhacstid SMsdson Rfa Alsdes/ cm
or less, preferably 35 dynes/cmor |less. The carrier sheet should

conpri 5 aseueerahpymekowthesisier fladke canslyren pisly, B as §EBS, exse of

t he bondin i t (o 0_include f.i]nms,. sheets, and
ext rusi on %%F?‘teag%\g\klse ?iga%%cga Rgfﬁ&v\%\‘/ gﬁflor%a%lf) It gé’t d; ?fépﬁﬁ’% 8% PLisE ey
filnms and scdsitieé ndhededs, Bgs Shtxel HEa dDebl PF PRyéeine ScRalthet Ayt &nes

ethylene-p&o yl ene copol yners, ethylene-olefin copolgners,
et hyl ene- Vi ﬁ%phn%%’t’ ave’ BbPopirapd Repaolg\Gaypanis dnat @ 98w igesr pguated

acryl ate, Roluyt et refd 0 T%E‘? i SII? fluori de
(PVDF) , poﬁyet%y%g Ofergfie g?g%e%?ﬁg}’é{éelﬁ ?)%5%%‘?%1% Agnitadieie’ (PVC)
and co2fbi nasturabriliter epdlycldotopebhy ebleerasthypen o/ proagidrenaibdes, ethylene
preferred. preferred . carrier sheet conprises a thernoplastic film
of hi gh de?@haﬁ%fg%f&%fﬂ e{ﬁ»{@rbg)?cr{’]@@%ﬁ]b@éner ally, the carrier
sheet is not surface treated to increase the o

[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, ete.), 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



surface tension. However, in some cases it nay be desirable to treat
t he 30 sur&@czﬁ "?(L the carrier sheet on which the adhesive will be
applied inor Y3188 . 12 - enhance adhesion of the adHesi{RPHIHE
carrier sheet. One such surface treatnment option is corona treatnent.
[0039] Additives may be incorporated into the carrier material to
reduce surface tension. These may be incorporated into the bul k of

the materi i . i T4 LLLV SO
be i neor porrdtdRith SERALGH f SRTREH AN SPngi 08 AL, T TRVE!
ext rusi on praiifed bitonpmodugals gipéedly hchme soproexdsing vdRuckhat ad
fabric. 0040] ..Layer conprises. g rel easabl e hondi ng naterial 6.
The rel ea[séﬁqrél’ﬂ‘édﬁer%%ﬁ%gﬁ' ipéiraffﬁ?c Bﬁ: Ear‘i’y “é’@ﬁ]}eglﬂdé‘eﬁ’g’ﬁérqh&!wﬁ- At

wi 1 st ongliybad8abgud fodGolH8, RHGIAC Y ¥Bu QAL Ao 48 e OUE Bkl

rel easably adhere to the carrier sheet 4. er words, t ndi ng
mat eri ab 6wl HymoceSsirghaili i dlabeitd¥p abBe%ofThepregsuhet sobiive 2 diastar miagr
sheet 4 (Ia%/er a when t he marr% ne i unrolledl.. Thi s means t@gt t he
adhesi on of SCAPEPTECAR MY e S I8 FHEP B Stlids IR LA ORAfR 4Rl Obf

layer C toclagyqrf pRdeafidhdhwo 9 888 k2§ hd AR WSEd 80Ut they&a).D t0 15

| ayer A) when the nenbrane is unrolled. Typically, layer Cwll have

a thicknes y) te. 0: - pref B to 5
om 10041 (A by SRPFEREN opirtpl e AaiBlio 6 SLEML BRALke s, 1o
r el easabl eptefedtiedghattler p@ss@re dempitive@ dhebhasieas mpbhdeationh grestol titdre

ol yi 101 et desuiyguher? Han flhpduarer’ Thes Rengatani @ordng.

bondi ng meieARM é-bgf’ﬁfcoﬁ)orh@ed‘ﬂ&%ﬁpﬁ }rét%rélﬂ:@ will generally
conprise a water sol uble polymer. Suitable water sol uble polyners may

nel ud e 1 .
ol ubl o belEl/DSi LEHEr BRoptiRakle otk Bhibe £ PP ¥ AT Feck preffaEL
hydr oxyet hydechabical sisex)gthhymdl whisredoofid geintegrity\for tltenpodyranes Thed 25

copol Ve S, BRLALIYL BULELLAo0Er 11008 S0 OV S0 o,
o vacks e obulgrs Y15 ) italy i o fald e
al gi nat es, facenf tlancayures shaetd(i guahe daresthatlen facts 'ér’erm&mg eratedhLibl e
pol yner i S(lg)g)e!ry(\,{)i) [Pl%lve %l s%cllpa%le'tenéioé%f 40 dynes/em or less, preferably 356
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 1include 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 is 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



[ 0043] Si nce the bonding material is hydrophilic, it may be conpletely
or parti al by exposure to water (e.g., rainf frer the
menbr ane |{s"¥)|£r}1]§{)@f{ﬁgd but before concrete is cast agaia#éﬁm@f]&gms“
However, concrete will strongly adhere to any residual bonding
material and/or to the protective 5 coating. [0044] In another

enbodi nent, the rel easable bonding material 6 (layer C nmay conprise

an al kali sghy f@a AEEbE Wg%ﬁ%ﬁﬂfeﬁ:ﬂ%@ cwi{y IRt PDRRERMeh AYERE T ON,

an al kali sol ubl e pol yner Ined as a polyner that 1s insoluble
bel ow pH 5 tegadimsok obtien iocoranaltesmeapdr ti al |y sol ubl e or swel | abl e,
above pH 8. 10 [0045] An alkali soluble polynmer is a preferred

mat eri al f §e03dje handitings Matydsd akcolppeatédiantd thagirelee sndtaeiabontedi@e
concrete. Wthout being bound by any theory, it _is postulated that a
proposed mEBHARE S5ASIU BBPRE MAY LN PREALRR dnta the bilk of thesmagerial in a

pol ymer s and, ¢oneL Eéxﬁgﬁ?ﬁ%igg usg{ii ChhDadaftfek %éf%f[t%o #E;?gﬁé]?@gg%‘%gﬁﬁ% e

cast against the a e polyner layer

partial | y tulsof the materid]l,duringire naltlextmysidd probbhss woprodeace ksheet,
render ed s?ih‘%bl e or swell able g%/ reaction of the hydrophilic nononers
with al kal P48 SpexirugionRatedfiabtism hydroxi de within the concrete.
Anhydri des _and_carboxyljc acids both react with cal ci um hydroxide to
form cal ci WH4V4r bdsayraCecosaprises Prripziabl bending snateriad 6wilihe xelgasphie

hydr oxi d : t I
oy di £ 1 ool Th et fHl ma B 885 ofltabliiRReGLA R; 68 kUBIB AEe S1E
sets, lhe plod prozecthayentmpd, eniwlanke valleclandels ddhetden tton@ireiee sheet

Al ternativel é L?gllqu th sur{)ac, (or a _tTin | ayer at the surface% of
the al kal i 4sdP %welrff%he e rasgtesal Srttaver Lo shyuldebr earablapt being
cal ci um hy i l %ogh% [ I y

i nsol ubl e, q%%)ré?iggﬁd;ngo 111 | e, Eggﬂﬁ%@ﬁﬁa%e%% rﬁtéﬁn:ﬁgé&géefsﬁ%%%l lgtahg{?i(?S
sal t f or matricamsc¢bat thebadlesidrooftlhgehOrid lhginis ehotldebentesbtlanetiand

concrete casif and red i nst_the bondi ng ,material, surface of__the
menbr ane. f‘%%‘?ﬁé?n ?ﬁtﬁyﬂ @Zi%ﬁag%tl Bipad ﬁiﬁ%@tmﬁt@ﬁé}rqsw %ﬁéy%‘? Dif8re
hydropiy | i £ay2P 29 Feh BRAmRRM e IPEErIMEd! %‘%@c@ﬂ?r, RO TELI have a
Hydrophilic nmononmers 30 are selected froma'list including ma?el c
anhydri de, thickuoedsi (=i dfabott fdl tei 20 umpOpedatibiy sho8RTH £WS2009/ 061344 -

14 - anhydride and a nono-ester/nonocarboxylic acid, nethacrylic
aci d, acryl[d0elaci Thremdiffarayt typleendmatekidisaphpbecisednethe seleasable

select od Lo, LSt LR a0 a6l C, Sehers, RS IRETIlL < SSLALS
i sobut yl engylu¥idWdly SRt andehorRAH1AGEAIGCERBIymers 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 (PEQO), 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 is polyvinyl alcohol.



5 [0047] One type of preferred al kali sol uble polyner includes

copol ymer S“QJIPE v ?e and mal ei ¢ anhydride such as thoslg ,[g@é}ld%g%iﬂ_l&ed
1

by Sartoner e ratio of styrene to nmaleic anhydride ra

to 8:1. The nunber average nol ecul ar wei ght ranges from 2000 to
12,000. Most preferred is SMA 3000 withsga styrene:naleic anhydride
ratlo of 3:1. 10 [0048] Another type of preferred al kali soluble

pol ymer i nghouins oiped yHehbsdhe %é/t%ﬁ% aﬁl??clx% EllﬁinPYIqu%f%s B ﬂ)rl]etglry %re)

nono- est er / nonocar boxyl 1 ¢ aci d (e g, er o elc a
such as t hesetininuémoven byl ekyosSae tomater (Ehe, santhl)) alfiee themmmbzragieaers

f KOH f | f 0 0. Th b
ool ooul o iERET et SR ohPBAES t45% Reagrte: NOEEvH: crarpE il o o
2625 and S%ﬁ%ﬁﬁadﬂ&@‘l@hnﬁ\rEéiHhHPBoﬂdiﬁg neétepira%ﬁafo%@o %@g&dtel%&éélbl e

pol ymer includes acrylic acid and styrene and/or al pha-nmethyl styrene
type poPymspatin@nuf actured by BASF under the trade name of Joncryl.
Most preferred are Joncryl 680 and Joncryl 682. 20 [0050] An

addi tional [@0438 oflnpmetker adbadikednit, el rebdaaapld ymeling noltesks (laget Cpn

products of h dro ro y | ul os such_as those. manuf act ured
by Shi n- Et S ?ﬂi’éﬁ’ [E? ﬁ]ﬁ’gﬁsﬁéﬁﬁ IB’}IYI}E\%A aq4ve %%Wlﬁ}rsléh%wwlﬁt

AQOAT ASHG; |
25 10051 Aot ras ?9?29%1? N LA R R R i

copol yrer s befovnptHagry solube iod ad heh shpabyh e stlabledratveebbddy dsve pbE8s.
manuf act ured by Evoni k under the trade name EUDRAGQ T(r). Most
preferi@ed [RABUDRAG di%aB sbhible polykheris  pfbeirednaithbeinl foxple bbnding
preferred al kal.i, sol ubl e polgymar m%}ddes acrylic _acid-ethyl

acryl at e- mEat§TIaLRR0ILER Il ERRFOFEHHIS, K RomcEater ltth%trhﬁlﬁﬁfk)e‘iﬂ@@ by
Lubri zol updekhihs, ftﬁ@%@sb‘ﬂ@é‘ﬁ%d’%ﬁ?{ Hrp??p(ggéﬁtm DUeiSLh 86k b(ﬁ})dafﬁo fon31o

A further type of "preférred al ka o) | e po ymer is po yrrer
of net hyl nbetkvaimyﬂhataékaleshlyalblemmlhmwwmdice:naMe aan Yeidesadhall asTfm[L]SWSs

comrer ci al avail abl e frogm Lubri.zol .as. Car 526, An.additj.
Cype of - pr Sfad Gl ir pedqieat Be YR STLbE Bupaey Mool mepieotve
acryl ai®, ?’Eﬁtﬁﬁdlﬂ&is@ﬁ%)’dv@él? or fis@@tﬁ}l{é)é{v'eﬂ qm gﬁbf id fen%i%eédlhﬁie' y Y

avai l abl e Trom Lubri zol Car boset 525. 10 Anot her exanpl e
an al kal i goswusllablpbyyeaetiosofathedyidronkili. mmmanmvitbralleadmmﬂwccﬂs an

| kal I t

pr oduct _of Bh RS rbRAG AU aEe CehfRkhi ATBREER Snf BEPRE Fherdae
phenolic nbmﬂal Rect FHhn@laUahpdrokiies® HRALhRSEM @FbMlate salts, Phenol
Georgi a-Pacific. Most preferred is Georgia-Pacific resin CK-2400. 15

[0054] AccBidpkgirpactavphapkivachydmeaide tgdoublacsadol lmene @fet)heb@states

| f f |
s el e 5198 A0S GORRIVTRGS SO0 Al
mal ei ¢ anhgtdiceete, seﬁ@[ﬁbé yﬁBrtherdhy@lCéily(ﬂ m’emh&ia(ﬁeasﬁ“d bohilsE BetlanehRrete.

al pha-neth styrene, dr oxypr o net hyl cel | ul ose acetate
sugci nat e, XLFSB%)%/ Ypéy,sorg%l t%g%%@@e;(op@ thinlayer 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



20 acid and nethyl methacrylate, copolyners of methyl methacrylate,

et hyl neth nd acrylic acid, copolynmers of et hy

nmet hyl ﬁ}a(':ry‘?'{atﬁe§ and acrylic acid, a rosin acid, % enoz?{‘gg?‘"%ﬁ“4
resin, and conbi nati ons of one or nore of these. [0055] AI kal i

sol ubl e polynmers nay be applied to a wgh.in a continuous 25 process
as a solution of the alkali soluble polymer in an organic solvent, as
a solution ah[&grdﬁd@%ﬂ TR0 BterPhoRSea®Bo AU rﬁéﬂlﬁ'a%fﬂi& acT&‘eacﬁﬂl&teous
enulsion is often referred to as an al kal'i sol ubl e enilsi on or

At | ow pH kil padyaryl phenok HYérfﬁIdmhlfomoanm@}qwenuselmﬁﬁromalmt h| gh
pH t he pol mer di ssol ves .to aqueous solution. - 16 - 0056]
& T Ul nere e e e P RS R 1 S R0 P e BT S BisR ng
material 6 a(kenes/ ethyldiy peaiénd GscbulPRRBOHUIEENIOF I8, HAPS LY ABenef

pol yvi nyl acetate (PVAc). The nost preferred polyner is polyvinyl
acet at ez hongpef] y &y | g ety AWk BGBHAE pIRRACLYARIES cbddPHers of
solids) are 5 z]ival I%%‘I%gjefr(?% Wacker a Chem e P; and Wacker Céuﬂtﬁrr? fse
Cor por at i oﬁtSIIﬁrJe ﬁndmahtmdlyﬂalﬂﬁ MChmﬂzh@(se marttfectweedhy Sav@mage The

nmol ecul ar vvel m 10, 0 eto 0 nol e,
preferably ?‘? 'SD elﬁﬁflgy&}g%g ”846 IBe]rlﬁ%gel Oﬁ%p&d%ble’fl
these will abé‘z‘é%e@nélbéﬂ%r et fan@Bs TI%EEDQO@@ 8 €2,0001 Neodt IRERrEdBSIAk
to 44C dependi ng on the nolecul ar 10 wei ght. General Iy, "t he hi gher

mol ecul ar PG Mutipaisyrnens nhalpls &n}g&deldegiaélswft&hny tion tenperatures.
O her 100% sol i ds pol yvinyl acetate honopol yners are al so
manuf at® ur €848}y MfGadiher {@@&f]pra’ﬂeerqdraihaﬁedluﬁ@ palyisamibyludhs ch

pol yvi nyl acetate hg ol yner _bond concrete c ai nst

D orhat dFTTLTERE THaR d e TSR AMEHS S dpoeeae BEsa o s liarrg
of copol yngs s, BamRt& csfgn@q%{cvémsty@méj subR &b @H&@@ Ihanafdcﬁlureww
phenol , or mal ei ¢ anhydride. Wile not bel?{g] ound by any theory, it

is beli eve&artl@atert %epaﬂl@vah—wl mauelhataernhyﬂ H pes gramfod pr ypodryrangys

orubre poryt &S APasibe el e R G EPBEE Sufipeiip e o

i ntimatzl y6bm1dms’d\fpifé‘fefﬂéd 20 SMACH@B%M@MM deiconcrete has set.
Since the polyvinyl acetate is not easily hydrolyzed at |ower pH

e.g. pH7, P](MQ}?&“ ROtur B \BHB e P&f,fferﬂan AR solEBfe p&pﬁ\é&c MY uaseh

| ayer is also nhon-tacky and w not bond wel he carrier s
(1 ayer B), atifuwdpgyrane anbjoralphavmediyl istiyené tymmpmiemwammxfaictured by

acetat e hoRtss Yher 16 ol bREE APReRE, M Ry oRat e P aBha Ob) Bend

the PVAc wWiéderal s@f.tening material, such as a plasticizer or one or
nore flexible polyners. Suitable pI asticizers include, but are not

i mi t egh t ojooBh] halagt £8ai{i8nt typdihBLélved Ak &l Rhibie £ 2 He¥if eluRBY

but yl benzy‘ pht Lal at e) blelrllzoa OF?e g.r,e dﬁﬁet y?ﬂenee 0 ?c ? llolenzoat e

and di pr opydagtien products of hydroxypropyl—methyl cellulose such as those
manufactured by Shin-Etsu under the trade name of AQOAT. The most
preferred is AQOAT ASHG. This is 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 1s EUDRAGIT® S 100.



30 egcoI dibenzoate) phosphates (tributyl-, tricresyl-, triphenyl-

and - @elﬂﬂglgf;yet hyl - phosphate), and triacetine lg&lg%ﬁaﬁ‘ﬁ’@f”“

trlacetatéy nera the plasticizer |evel nmay be any

anount sufficient to soften t he pol yvinyl acetate layer, with the
maxi mum pl astici zer |evel being no norgsthan 30% by wei ght of the
bondi ng |l ayer (i.e., the conbination of plasticizer 5 plus polyvinyl

acetate ho my M nothbORRR d%'p%é{e!?féa ALY %I%lipgﬁgféﬁn{%b Bb&lic

(single phase blend) or conpatible (two phase VAC “ar e
pref erred. atidegdyl acxbflate roéthol mhedywea:bpmlmmermubh metthgt acryl at e,

ol yet hyl acr ol of ,nme Iat ic.acig.
Poovet o) soshanth s BY RS Bhofeind rdEhlnd Sdlte Mok blered is
acrylic aciadalk@%150 20%%6caeF Wﬂe%f%ﬁbﬂ}redcélﬁgiﬂéﬁﬁﬂﬁe 9B1ym§r>&ls gacrylate
and acrylic acid (10%to 20% acrylic acid), copolymers of vinyl

acet at edw t@@ymyr eﬁmethximﬂth tef ebhwhmethwhate aauddacaﬂwmld Gier s
| udi th t yl,at
et hyl < hosyl® eevprRaEty Bl n Ghdtam SEhAl fs GBHides B AR FAiBoRal e

ver sat at e, oPpkf&@Ba VAl Sol@bleVhdlyined & @@@ﬁ(ﬁilﬁeaeﬂeﬁﬁywbrﬂ@ﬂér ate.
Preferably, the polyvinyl acetate honopolynmer will conprise at |east

40% nore preshelmathacrnlatecand asodic andt Thisas epapheremllyl axmtabgolipmby

wei ght of Lﬂﬁrﬁ&é’ c}l)%sgp o5 [0060] Copol yners of polyvinyl acetate
are nost preferre nclrude copolyrrers of vi nyI acetate with

ﬁé?%;?i@chPWf < e ShTHGE Ao Ple. G e Bomgrianidy Fer

acrylate, gRRly@RASIPY ofVdlXIkACRNTIE RAEMM IV pNBIARLRER, sBfilas a
copol ymers of vinyl acetate and viny| "laurate. [0061 Copolyrrers of a

vi nyl acet earsleagation nyoduchof ahenclrandafpaimiakdshy der Smi phendlicsresimsder

the tradeng a T such pr uct are 25 Vi, nnapas B500/ VL20
and Vi nnapaMéB@g%fo\}f V\P CERe & Fﬁﬁtuﬁﬂ%u AreT Iy 40%
vinyl | aur Bhéifics Mmqirbfe@fed 1sm@ﬁg1acpmﬁw@siﬁ GIa-\mogl ass transition
tenperatures of 21C and OC, respectively, and are solid resins.

Pref erapl yjoosae mArabémm%ay ny br@f@ﬁteata@kﬂe SIGIE fyél&nfér%ﬂéﬂ% E@E&ected

copol yner of vinyl acetate and vinyl laurate is at |east 50% by

wei ght . 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 acryhic acid, copolymers of ethyl acrylate, methyl
methacrylate, and acrylic acid, & 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 in 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 is in the form of an aqueous emulsion. At high pH the polymer

dissolves to form an aqueous solution.



- 18 - [0062] Copol ynmers of vinyl acetate and butyl acrylate are

avai l abl e _ al commercial sources, including, f e,
Dow Cheni CQF’?Z“]S"E’?%I‘?%S UCAR 162 and UCAR 357. These have%T{[ggs&g{mﬁﬁ“
transition tenperatures of 12C and 23C, respectively, and are
avai | abl e as aqueous enul sions. The 5 _mgnufacturer does not publish
comonomer contents. Using the Fox equation (I/Tgblend = WA TgA +

WB/ TgB, Whesgse)A &n\Bratiter! B8 Wb G referAcd) IePiboRimBAE RhARERAB N @
glass transition tenperature for polyvinyl acetate of 33C and a gl ass
transi ti onbbedpgraatermlftoiaysw| ) ey gbmpcisy ladienaiolyweCor amepelgmer of

calculate the vinyl ace C ent of R.162 and. UCAR .357 as 80%
o 10" osoP Bl b e TPV B T Blos® broferat iR RRet sl wnel afidate
content f OhofRPEIVNEY Bdid MlinyRsedtatEhAAGpHnks Ao 881815) Srét

| east 50% b)? vvgi ght. [0063 Cg?bﬁoﬁyrrers of vig%y?;| acsef@lg{e and S?ﬂnracryl icC

ester abe &avaidaklodrarayecker drhemie A eadcWeckarhemisal Corpatiopiuader

Fl exbondC) ,,32 whi ch {,s a _copolymer of vinyl acetate and butyl

oyl ate, . dacatRsg S M ey Pl R Py B e B anses

t enper at ur 8&n010,086g 388 mkIto 565,0005 b¥ehible, 3RefediBlydYah 2D gASer

aqueous enul sions. Preferably, the m ninmmvi nél acetate content for
Av

copol ynmer smsie (@ 850,08@@pen moxh dlapicaldy.yibese wil bave ¢ o9y thgnsisioght .

[ 0064] Copo i Ayl te yhene wi-th high vinyl
acetate c olﬁ%{'gﬁ‘%r%g?%e l\élvﬂ;%él r&%%% tﬁfaorr% ﬁ%%% ¢ 5 %? o(léi §8P%’}V518% il tgg ,m(?lg%/ular
exampl 83 Aiveidiex (Genef209, thathighed hekcnlA00eigAn golintdrh &%0e BREQR, glady ch
are aqueous enulsions. The glass transition tenperatures for the

af or enent i Bi@aHG eapaypsphe (har 00716 sobds palyaisd aceigdp demopelyners
Usi ng the g S%EQE&?#ﬂlﬁﬂftu?e@b?ﬁcé§£{‘Si tion tenperature for polyvinyl
ag

acetate of anad asSs transition tenperature for polyethyl ene of
-80C, one al gyl at vinyl .acetate. contents, of . the 25 three
copol yner s {08 Thosc PaduErnia R S8 RV RrB PR Eebihoapet fer
M ni num vi Byndsaaioat L6 0ndtaiaih it SORGhYWRAS didfer st iHanahelrabeh adién
ethylene is at |east 70% by wei ght. [0065] Copol yners of vinyl acetate

and vi Hyl Dprapesehekovefor ondmgmicopelymers compasmgeaaylingeid, meshagrylie

pares, GOt 4P, Ol AL 0 AR B ey o

it is believed that the polyvinyl acetate hydrolyzes to form polyvinyl alcohol

while in contact with highly alkaline concrete. The water soluble polyvinyl
aleohol dissolves 1n the conerete 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 is 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
Iimited 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



- 19 - manufacturer does not publish comononer contents of these
aqueous egul si on Usi ng the Fox equation, a glass transition
tenperatur%%l}%&g Mvinyl acetate of 33C and a gl ass t rEmEPIEPe1344
tenperature for polyvinyl versatate of -3C, one can cal culate the
vinyl acetate content of Celvolit 2456.5 and Mowilith LDM 2110 as
64. 5% vinyl acetate and 53.5% vinyl acetate, respectively.

Pref erabl yg. LA AL j a : r I fyvinyl
ncotat o and o ESb LT Th oL E R Mo e S e el
may al so cohpplasticeer dpal ey bofiny suithblecehale @ifficioat posofskime

acet at e honopol r. ol yner, f the type _descri bed above may 10 be
used wher ePQEEHYYgE&‘ﬁSV\?OﬁE?@Ih%% thegnasenynalersient legphReing panote
greater thgpa® Bo%qssa%efg@lt%@théfbmingq%&t(ﬁeC@H&Eé{ﬁo{g{n%tw& a&kééd&

transition tenperature greater than“or” equal to 1 are preéeferred.

[ 0067] %ol plisydlyaost atesatenidormopdyyeey.s of pol yvi nyl acetate may be
applied to a web in a continuous process as a solution of the polyner
in an 15 of@ws]c $éxibhtpolpmeds it ;aquriatidleEinde ohas¢ BRGY) bayer D

conprises a protective coatjhg 8. .The_protective coating _conprises a
parti cul at §°£H%?1§]§r¢‘€° ﬁ’&?%@ H‘Jﬂndg t}hpﬁétﬂéﬂﬁﬁﬁe@'@{- akhesganclyde

weat her abl Lt i L.xi | ked
nater pr oo [ e B R g e L5 PPt
to 20 prot a@tthyﬂmzrmeahdacﬁyl(d aoje (10%) tb 20t ddrglieheidsboSolyert of ethyl
R S L L
may i ncl udge/5adteiawd £2YRORGH10%HD0% héﬂﬁ@fa%icﬁ,a&q%ﬁﬁ&%mf &f%@%cg%teg

Portland cement, white Portland cenment, calcium alumnate ce
cal ci um suwitbatthsionet eonpdymars of winylcacetiteaandardficdistorsdaglugding e

L1 hyarat e Rl S e ke o g R P e At 1

Portland ce/pBimeadfai il Rktite aldeyia STt satata! £l UhoR! dkRAt e
cenent partially hydrated cenment (1ncluding Portland cenent,” white

Port | cqpbate archyisiylavartsr Reafer he pobafieyliaeetatke froaiapelyraerwill

pr ot or abl y PR R EROR, @ yBLtelSE aFlodl S BRISE- Tt 6 dons

aver age padd%Cheweighe dfthé helynaidsend. about 0. 1-1000 gm and nore
preferably in the range of about 0.2 to 100 gm The | evel of

I nor gani ¢ [wabeY i alopflyha¥ebs Bolydthyd a8bthts ohd 89sPaRitSreMahld ihyRigeal | y
be_about 500t tp 9500 by e ghtp? Yot e H SsbBRiome 50%1%1 e aht.

5 [0069] Tivpolpseenser abhd asktade ovith edrylpne sepolpmeenef vinybacdhisiand may

i ncl i . 0. | yet | at | t | at
ol udp sl 53 8 By RO SR Ep PRDINLSEN S
si l'i cone rdthbBhexyndrElatd)icopslyaires of vineacetal¥ 856 VI $8ASIthieY &nd

adhesi ve binders are also prererred. Pol ybutylacryl ate and
pol yet hy| HeRplymeespf yiny] geatate padenmyllaurate.

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

256  Vinnapas® B500/V1.20 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.



10 pressure sensitive. Pressure sensitive adhesives conprising SEBS,
pol yi sobut Sldel cone rubber, and butyl rubber are de b ,
addi tion owozﬂ?%%‘ﬂ”% i ?W%mf’ﬁd%e

ier and or a plasticizer to the el dd
skilled in the art are famliar with the formulation of pressure
sensitive adhesives. [0070] Generally, tjhe dry coating weight of the
protective coating 8 (layer 15 D) w | 1be about 5g/n2 to 400g/ nR2 on a

oty 5ol oo oo GE1geRlo ARPLc AT b SOOATR 00y T

basis. (Typically, T'ayer D ave a ess”o out
0.30 nm prefearhbdmneboat s@1108s, tocladdig, dfon dxanhfle/DpwCliterpical, ecich \ue

coating ma i,onal | L pi cal additives, such as, light
absor ber s iq@‘gkl Mﬂ%gw @‘éﬁi%ﬁﬁ’eaﬁ g frangjtion tempergiureg of 12°C
st abi i zer gnQizsec, ré&?@&%& B0 Qﬁavﬁ%@ﬁ@g&gﬁgemﬁ@%{se%e

adm xtures (e.g., s accel erators, set retarders, superplasticizers,
wat er redusersiiagirendesyenatadbtishsompopmesicontantdi Bisingr the Bosoedqubeson

and’ i xt ur SO TERsPBsr MATEREF P AEE, FEACEF A & 77 e the PR raion of
| i ght st abihélz alonoaded), ld @hss BRRGHIR! empRal @134 p%%ﬂrﬂ@%beﬁa@@ﬁf 9d p

5 may be any type of filmor sheet that wll |oosely, "but renovably,
adhere to &abfi@sslaes rapriiparterypeaatirefor polxhevyt enplased of 87 Ct alecav t h

P T I G R RS R Bk SE A
i ncl uded pobyw| edspactivelyn PrefeOAMESEIR! mihinilaaahAh@bateR8nntEet h si des
with a 30 silicone release agent. - 21 - [0073] The waterproofing

menbr ane ofORMENErAfshny) arpeHei s bty aenvldteds af tepst PRYebp etz s
conprising the follow ng steps: (Si) coating the bonding material 6
(layer C) BM68I]t h&opalymiess of Nell atetatener aB)acaplic dstei age also(@@jlable

pondi ng matehl A BB paey 28 broPRle Modipdel Mt e straiyen.

adhesi ve 2of JiaybhcodtedhPbhi}e bR addMESHRIdE 88T IMiless MESE otuds! ayer

B) for the first enbodi nment; or (|i5 coating the adhesive 2 ayer A)
onto tHe phensdiontemnmegaturgs 8f {24y end DP°€ orespbrivedy, ond £@ amblatlaEnt ;

and 4 i.ndi na the. foursl . | am nate into roll, wth the
Sihest va) (DSBS o Py 8 A8 Fol Budt dedtatebhlho: 1ot
roll) and ¢dpbliherspfateaticeeate aald 0addvaY @Etel)is 8% Boweisthwar ds for
the first enbodinment or (ii) the carrier sheet (layer B) facing

R M L
st eps: 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



(Si) coating the bonding material 6 (layer C) onto the carrier sheet

4 (|l ayer Bivo gq%gﬁgmand optionally w nding the two- layeﬁcﬁrﬂ@n&%s‘?su

into a roll unwi nding the roll (if wound), coatin

protective coat i ng 8 (layer D) 20 onto the bonding nmaterial 6 (layer
C), drying and wi nding the three-layer {gamnate into a roll; (S3)
unwi nding the roll, either (i) coating the adhesive 2 (layer A) onto

t he uncoat Qﬂaﬁﬂ@@‘txﬁbr daéd h& plﬁﬂ%%tcoﬁc(do?ﬁ/&rcoﬁieﬂt@ Iof E}ﬂ%efalqh%hus
enmbodi nent; or (ii) _coating the adhesive 2 (layer onto

protective eemelﬁliong & S(tmapleer Fojy egeatiathe @8ss mamamoenﬂmmpmmre for S4)
with the adhesi ve

wi ndi n th r te.nto a roll er
M "Tactng DohaHY E¥Hlteict SoiEhhn eBes vhBuuiat (enerdRe 16 belimg
out war ds f %rgamgts‘ 3f1-8¢C effeQdin@idul e fHel amyme@@crerdoﬁferﬁfb@@el&dmxﬁ%ﬁB)
faci ng outwards for t he second enbodi nent. - [ 0075] After the

four - I afer andriflpgtleh kDM 2114 §$1Gﬂéy/lewswéﬁctﬁ;ﬁge@ln@93&/vaybawtate

B-CGDA) i nt he ro be. s

pr ef er abl y?e%li@dﬂgel'ybeﬁ gﬁegjégf ? & fnémtlﬂ%mfwyh%cret%&ee n?%%sf%?omﬁ’éﬁ ng
the roll (if einyl detatgahdl @in@rietacity isng 104096 by Weightoduce a
menbrane with the layers arranged 5 in the order C—DA—B which is

the desiregoddepal 1rdeC Qxfa?ftafl'ﬁ) écﬁﬁ@ﬁ@é &@0;%@/&% of {zﬂly'i Ebec-ta?f@ nd hBe

menbrane can be inspected for quality con rane may
be (S6) \Ao@ﬁlﬂ’vmﬁl@catat@ﬂlpmmppbm@i e@m@me@oofctha@mdmmed@uowaymy

C) facipg n rri sheet f.aci wards Thi s
ror 1 ot PRESESIRRE 8GR biroluheflindh el i e SRR Sagedter
[ 0076] For tlﬁil‘b@ﬂemlttﬁ 5e0Nihl Adti® @B redrsivAtP a 4108 ﬁ&ﬂé{fti%ﬁt uring
process will include the additional steg of applying the rel ease

strip to oMEMBYRGENRST SreRterddnagitagual ta YUY aw prsferredone edge of the
protective coating 8 (layer D) prior to winding the four-Ilayer
| ami nat e i ROS7h r OIYVl{lﬂ(BZE}éﬁh@ntdmm@D]ygnmtoépohzlvu@l(alcalyaee nQy be. g. ,
as an organi Clll (ﬁJC vent . 15 SO'D%“ on _or _an a ueous .emu on._or an
aqueous sof R Ih™ G&5RARIGY Wl’toﬁépﬁi}‘?efﬁé‘ E‘é‘ﬁ‘orhﬁ epOA}S‘BIe’r"é‘EIaflo

the cargi esrgaheeioldedt, 8y 85 aR)aR¥o@¥meMgoRf a variety of applicators,
i ncluding wire wound rod, roll coater, knife over roll coater,

gravure, o[poskpt %;elcgaéo CPnéefs atfﬁ%t&& vre' c%%tﬁ%%‘ﬁiﬁl‘rlﬁé})fb%cﬂ"?‘er%aﬁrﬁ%m h,

such as an extrusion coated fabric, ro coat e over
coat er, orc@hptisea naletmdaiteemor@mc afﬂenahamuh aomeﬂhetablaehbwrﬁer or

onifornty (oLl bondiag mater el The cooad, bopd ba micrial |
coating 8 {heytrodBngM¥nRaRP R h 8UbsiRald) ehdBARLADve 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, calctum aluminate cement, calcium sulfoaluminate cement),
partially hydrated cement (including Portland cement, white Portland
cement, calcium aluminate cement, calcium sulfoaluminate cement), and

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



material 6 (layer C) by any one of a variety of appli cat ors including

w re wound w@ehinhikhdg coater, knife over roll coater, or sl ot
die coater. If the 25 carrier sheet is not very sm)oth géiﬁ’ﬁjﬂg@ﬁéﬁ“

extrusion coated fabric, roll coater, knife over roll coater, or slot
die coater is preferred in order to appi(y_a uniformy thick
protective coating. The coated protective coating is typically dried

in a forcednbrdardé maovEnl will8aps Oh @GbrAR SR8kLINGdBY t}peer lredods 2

solution co r|S|ng an organi c solvent,” rubber and or % sure
sensitive E AN amgre Preferably Hethe Parge afuzlbaueolznmrlgmmm The

material); | S rec wat er

di spersi on 0 el%é@ :gﬁﬁi& 8Fer§a§ens1%%& ’e%?([éirng g‘g“hg l?feWﬂ]aW@lq@inlyll@r
or as a 10CGHosbblUstocaip by ividight, @eeRrAlSY R8oti PORto Y, By wigssure
sensitive adhesive, and filler. An organic solvent conposition is

preferrad. [6069)07 IThdweagttheble\asdofnle®¥E hrésulBYeEioP th?ﬁv@ﬁw&ohm

nelt, an organl c solvent based coating, Or an aqueous coa

mel t coati Agclnde pewsilise (e d., pAl}ﬁéhylﬁQﬂYﬂa@oaolwhgtﬁagwaHeapcﬂbete@l}hB&ﬁI ot
die, knife goale l.t. C Sol ve or water
based coat |a§iéﬁ51f$g’§:é aﬁ&lylsé’ E)aelﬁehge C@EF HOHOneruRper, and wir e
wound rod a@mﬂ)lmtdmrbfth@sd, OR&Rkw\WiRAsithR a{dliésw%fblﬁ’éé raﬂfe%‘?§d ng

menbrane is %?} ngp the rel easabl e bonding nmaterial (layer C

rel eases f P8 ﬂﬁ’g Ayhuylagrelate pndpelyeB)ylangylraenplians acalindeeehtlyp t he
rotecipve r adhered to t he5| ve

E)I ayer&% p?%%hwg?xééé@{ﬁn%)g% P%%é&fsﬁtév?r@%}ﬁ(?saﬂeeg PEPLREe)

arranged i pobrtmabu[:ydene Gk dorid. rubldes an®l ButPBFdbises 26 |rﬁ(ad€‘lbﬁé!§d1%§n of a
feature oftthe%es inveption. Unrolling is affected 'wthout the
need for atdG PF 8 Plashicisprita she glastemen %‘bm%hﬂée@m thoomes areat ed

I I | | dt
et scar o Aot 4 B0 PRk HRR RS ol Kt Naeayer W ot

0. 38 th f h. d tt
i nish on 1TA0ET RARAL B8 Be g Roqd Wi i BretEefiseossihe hever
t r eat et byDgerilihe dbveatprnt toOatOCIgth’ﬁe bn lar @3tJFEAL baIﬁepﬂJf&%%lihQ&& of

t hr ee HDPE%&QG gts re coated respectively, via draw down bars with a
10% aqueoudVER iPil Hgéﬁ CHbﬁWYﬁﬂl basoprof TyrEtalln dhyes D 24l fhrawmaDuPont )

to a vet tHiglknasdrahodt O3 thMs fpperag@ga%wgg) %68%?05' vely.

The 25 coati ngs are dried at room

ol yvi nyl hebondln matelal l.aye . A 0.076 nm
thi ek |§ye@b?3‘)\£ h%&%‘@%@ ?atén%?%‘é’g’é'ﬂoe}é‘ 863{1§ )‘é(Plé? dﬂb&lves
conpri si ngsuwtB%selibist abﬁﬁ‘béﬁse(,l el Qiethrpilace, be?’izé%{a?z%ﬁéél bfe. )DB%

(HyTe 405%‘&%@@5‘. éeon Chem cal s), 35% 325 nesh cal ci um’¢arbonate, 5%

tit am -esdainflessdrarames, banrophasenes), concrete admixtures (e.g.,

set accelerators, set retarders, superplasticizers, water reducers, shrinkage
reducers, corrosion inhibitors, biccides, ete.), dispersants, antifoams,
antioxidants (i.e., hindered phenols), and mixtures thereof. Preferred

protective coatings will contain light stabilizers and light absorbers.

256 [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.



- 24 - hindered am ne stabilizer is coated onto all three

HDPE/ pol yvigy} ol lamnates with a draw down bar (j.e.. onto t
pol yvi nyl mgﬁ@{'ﬁﬁgyer). This is the protective coatin CFIHV@PQ"““E“
pressure sensitive adhesive (layer A) nay be coated onto the matte
side (i.e., carrier sheet) of each threg-layer conposite 5 conprising
t he HDPE/ bonding material/protective coating, then the four- layer

| ani nat e i JogwBInd ThY Faderp@bdfit¥ frienadhan f({jx%séhf?ﬁwfeﬁﬁbﬂg?és}“"’ar ds.
This roll of |am nate may be unwound to provide a waterproofing

menbr ane wiménefarared aiea Proeass wompasiEngedodswhonstieps:

mat eri al / pr tive coating/ adhesi.ve/ HDPE. .10 [ 0082] The ease of
rel ease of @pggqr%lr? itﬁa%ﬁﬁ‘pgﬁ %a%?r%lré Hﬁ%ergﬁ%%%tloftg@é!aﬁ‘fle’% ﬂéaeltllﬁF(%‘yseﬁ@t
is tested wsidnyide foll ow ng nethod. A tape conprising a separate

pol yet hgl ene carrjier _and 10 mls of an SIS adhesive was applied to
t he” pr oP ectPecostiagithy Prafestive ceatimg 8flayhe Dioote thesmiédzadild borabing ayer

conposites ggpir' i hondi ng material /protective coating.
The 2" 15 vI\]Ag e g%@é%%@ﬁgggﬁé%’ed in an oven at 160F (71C) for 24
Jars and c¢eBesithelt® ceatiag@he kahesise 2qfayleh @) ROBS tINOUABIRED Blceforom t he
gl oss face of 'thﬁ HDPE sheet was neasured in a peel test at 2"/ mn.

with an | n§&FHT sheehdnlaysr B dox he fisg erdiodimpmts or Sangslabingtthe bondi ng

material rghg i f € the E,sheet. .The
peel adhes?oné%ggﬁets 3# %%éx)tohg%%%%ﬁogé&%a%g%g\(g gﬁyeﬁ.%rﬁﬁr‘? SeFoP95 nm
and 0. 031 emboflirhtret; 48 sol uti on of pol yvinyl al cohol were 0.005
N mm 0.00 mm . and 0. 010 N nm r_espe_ctivelgﬁ. [0083] One of the

I

above nenbf%Jf\}Vé'gmij?’E’et ugileyert Rpipatyan e h tye adhesdro(laxerad) ng)
is tested n | . rape.into 1

| noh i de SRn@BRena EODREELS: ol Lk of Uid 1 ob IR0 B eBarhng
(1 ayer C 28ayempl) facimgydutatardh doy theafiest efnbiolim oRinty @ ehaagréar Sbef OF

d Ad j bet h nmb d t
(bond- t o cBAEFBLIGm e e dp St Fuel PSRRIt r on mechan cal
testing de i(;7e ustng a,p&el angl e of 90 and a peel rate of 2 in/mn
(5.1 ctfi i t%o, 4o %h‘i?W%l‘éV ygthe mepdrane mayprimasufroturddidala process

(pl). The Qgﬂﬂ.-gg GRRG, f is sanple is 19 ph. - 25 - EXAWVPLE
2 [0084] A nurrt%elr gof Ig ovf?iél %t?}g%cal e sanples are prepared as

dfi clr [ bedI (ﬁ'elll) matih:ng v béndihe zﬁ)ai)uaﬂiaﬂ]g (Imteeﬂ)@lnto% tlﬁy@rrlrﬁ)c sBespL (1896 an
al kali so 0 r or ol yvin acet at e _honopol yner. Vari ous
forms of aﬁﬁ éﬁf ﬁ%ﬁ?@t@%@r‘w@gg gl‘é tyiedry qrﬂ_éM’agtr@g}%%a aiieous

sol ution SZ? ﬁgmﬁﬁﬂﬁh@%he%ﬂt {raldaRs, WakihATEQ L BctidE cBAERE E(ila%/%:lr\fﬁnt

solution o %ol yrmer, and an emul Sion
onto the bonding material 6 (layer C), drying and winding the three-layer

he

laminate 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 first embodiment; or (1)

coating the adhesive 2 (layer A) onto the protective coating 8 (layer D) for the
25  second embodiment;

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

facing inwards and (i) the protective coating (layer D) facing outwards for the

first embodiment or (ii) the carrier sheet (layer B) facing outwards for the

second embodiment.



(as identified in the Table below). An organic sol vent-based sol ution

of pol yvi nyo a¢é@ie. honopol yner is used. A drawdown of [Ny
is cast onto a non-corona treated high-density pol yet hyF%ﬂgszg]ﬁ%fﬂg

The thickness of 10 the wet coating is adjusted to yield the targeted
t hi ckness of the bonding material (layep C) after drying at room
tenperature. A protective coating (layer D) conprising a 7% acrylic
rubber (Hyt[eoT5]40 A ker BRMoeaIE e ThEANRRNREE wifldyel- @ BUR-El QX iAl8. 370
anti oxi dant, _and _51% organi ¢ sol vent (ethyl acetate/heptane) is
prepared. PR&-frPsV)is voBmdimgo gfrotlhthe yollomer tievstortd asdatorreferably, it

coated on r | i,,.50l ubl ol yner coatin ondi n

mat eri al |3‘3 rg%fﬁglﬁgt%gytpghgg\lr@%%ﬁ# e@BgPt&%{IﬁV@ﬁ%ﬁ%\gﬂL&e\m&?r % of
a two | ayetheerdmdaeuenigpioseds) t@phidifte densnbyaROWEL i BDErCAYELSSd
sheet (Layer B) and 15 mils of an SIS pressure sensitive

wat er pr Bof ihEhaariesi vd-frBywhichyisithe dppiredfinalbondee optlat beninatetlaaring

| ayer D ] - osikte (i.e. HDP.
Shoot, bongi i5 L PHERGRLLAR ool hOKER SR TAMER S Tabhie], Eripapeo -
dried acrymembrsneenag batB6uvoand ipoessdl withppldaedblebRiists & 8008 6
contact be weenpﬁlgae.pr essure sensitive adhesive (layer A) and the

prot ect i ve ({@¥8k cergyreyands andiiraries sheelgt dayensd) faging owwards.ulhis
i si ng.d . . . terial (I
Q725 profebi e cout g (Fayar B SArerpBeM ki inest ve (| ayer.
A, i The .bond, bet t hi ghz d it
ool yot R ol B oo FOE e RS R comPiaiRBRFIRS) FEfEp & Payiefnon
Thi s sheet praesewilV actlhéavhagdditioas! slepye hpﬂBﬂﬁ% ainer4 ea3 dtiphg dndyer s
an al kali sol ubl e pol yner

C D A-B, V\hregflayr_c, inthis case, is C ]

coating or® e@d’i‘@?’ﬁ@? (ayareb e fovameyedgs Of the peotaetity ensdingcdin

al so be pr M g | . descr iped techni ques,
wherein thggﬁﬁg)r fanngae arralhggggitf&r}ﬁ{]ﬁgég}/ddjg#l%%ggg%mlf 26 - or

B-C- DA pri o] [ r We) r ol t hen unrolled to formthe
C-DABI a%’@j rreq‘r%‘gibgﬁg%é %@%P%Qgﬂero‘?) (e PR OFERRIF SHRABE anes
preparHd i solatibnionta syuiedal ewivdsios ol iaRSaqueans ESlutions depsidirgahnat the
bonding material (layer C - alkali sol ubq[e 5 polynmer or PVAC) face of
the menbr aR¥YEYY tZRR)GHAY B applien tede carifrsbieehnd Hay weBh by hayrametnf ane

and cured ] ~f 0 q - - Is . neasured with an
| nstron mﬁ%g%?g%p SJ gg@ﬁ%%@%@f %‘Srg%%tﬁéd lbotcaaérrbgﬁa?tgr’:)ﬁfn ?)Bvezfﬁ&ﬁa
peel rate ahte,igndvire, 6:5slbt did coandy, Ifehe comidashreBisTndt Wal dendoth,
pounds per |ineal i nchﬁi%)ph . B-T-C values for all the sanples
prepar ed afitf t37eA™ BXiEHRPCRgOateshiabrg, 1olhiaaten dnpmyengolhaeater din)slelr e

gi ven don tdig cdaRkr8s pfeBrrbdn Y88t & By T C
greater than or eq%gl to that ?or t#edlggnltﬁ}%}rélg tg}%ﬁg)%rdzxggm%tglgl'
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
26  carrier sheet is not very smooth, such as an extrusion coated fabrie, roll
coater, knife over roll coater, or slot die coater is 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



[ 0086] Nearly all sanples exhibit good to excellent bond to concrete

(B-T-O).

Seve2fhnisieg | ower bond strengths are exhi bi _tedpg,i(ms%ﬁ@%g“

sol ubl e 15 polyner | ayers cast from an aqueous enul sion

sol uti on.

pol ymer

Mich better bond strengths are neasured for alkali soluble
| ayers cast from organi c sol vendgbased sol utions, as well as

for the sanple conprising polyvinyl acetate. WO
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adhesive, and filler; or as a 100% solids composition comprising rubber and or
pressure sensitive adhesive, and filler. An organic solvent composition is

preferred.

[0079]  The adhesive 2 (layer A) may be applied as a hot melt, an organic
solvent based coating, or an aqueous coating. Hot melt coating is preferred.
A hot melt coating may be applied by slot die, knife over roll coater or hot
melt coater. Solvent or water based coatings may be applied by the same

methods as well as wire wound rod application.

[0080] When the xoll of waterproofing membrane is unwound, the
releasable bonding material (layer C) releases from the carrier sheet (layer B)
and remains adhered to the protective coating (layer D), which is now
adhered to the adhesive (layer A). Thus, after unrolling, the membrane has
its layers arranged in the order C-D-A-B. Thisis a particularly unique
feature of the present invention. Unrolling is 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
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, respeétively, vig 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
coatings are dried at room temperature overnight. This polyvinyl aleohol
layer is 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 Chemicals), 35%

325 mesh calcium carbonate, 5% titanium dioxide, 0.5% dispersant, and 2.0%
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hindered amine stabilizer is coated onto all three HDPE/polyvinyl alcohol
laminates with a draw down bar (i.e., onto the polyvinyl alcohol layer). This
1s the protective coating layer. A pressure sensitive adhesive (layer A) may
be coated onto the matte side (i.e., carrier sheet) of each three-layer composite
comprising the HDPE/bonding material/protective coating, then the four-
layer laminate is wound into a roll with the adhesive side facing inwards.
This roll of laminate may be unwound to provide a waterproofing membrane
with a laminate structure arranged as bonding material/protective
coating/adhesive/HDPE.,

[0082]  The ease of release of the bonding material from the gloss face of
the HDPE sheet is tested using the following method. A tape comprising a
separate polyethylene carrier and 10 mils of an SIS adhesive was applied to
the protective coating face of each of the aforedescribed three-layer
composites comprising the HDPE/bonding material/protective coating. The 2”
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
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 is cast against the bonding material (ayer C
— 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) is
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 is 19 pli.
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EXAMPLE 2

[0084] A number of laboratory scale samples are prepared as described
below in which the bonding material (layer C) comprises an alkali soluble
polymer or a polyvinyl acetate homopolymer. Various forms of alkali soluble
5  polymers are used including an aqueous solution of the polymer neutralized

with ammonia, an organic solvent solution of the polymer, and an emulsion
(as 1dentified in the Table below). An organic solvent-based solution of
polyvinyl acetate homopolymer is used, A drawdown of the coating is cast
onto a non-corona treated high-density polyethylene sheet. The thickness of

10 the wet coating is adjusted to yield the targeted thickness of the bonding
material (layer C) after drying at room temperature. A protective coating
(layer D) comprising a 7% acrylic rubber (Hytemp 4051), 35% calcium
carbonate, 5% titanium dioxide, 2% antioxidant, and 51% organic solvent
(ethyl acetate/heptane) is 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)
is 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



aqueous solution 6.3 0.5 10Joncryl 50 Acrylic

[ | ution
aci d- a- met shivfoefiest yrene copol yner neutral w NH3 aqueous so .
1 1.7 11AngA{)I' A%{OHG cel lul osi ¢ Hydroxypropyl methylcell E’CF)E@QZ(Q%@&{%
succinate 10%in acetone 1 11.8 12Joncryl 682 Acrylic

aci d-a-nmet hyl styrenestyrene copol yner 188cin ethyl acetate 1

or B-C-D-A prior to being rolled into a roll, then unrolled to form the C-D-A-B

layered membrane.)

[0085]  Each of the four-layer membranes prepared is cut into 1 inch wide
strips. Concrete is cast against the bonding material (layer C - alkali soluble
5  polymer or PVAc) face of the membrane and cured for seven days. Adhesion

between the membrane and cured concrete (bond-to-concrete or B-T-C) is
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). B-T-C values for all the samples prepared and the

10 control (sample 1 with no bonding material) are given in the Table. A B-T-C
greater than 5 pli is good and a B-T-C greater than or equal to that for the

control is preferred.

[0086] 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.
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Polymer Name

Nore

3SMA 3000
CK2400 phenolic
Drewthix 53L
SMA 2625

SMA 3000
SMA 2625

Neocryl CL 300
Joncry! 50
Joneryl 50

AQOAT AS-HG
cellulosic

Joncryl 682
Joncry! 680

SMA 2625/ sylo-
wite SM405 (1/3)

SMA 2625

SMA 3000

AQOAT AS-HG
cellulosic

SMA 3000
SMA 2625

AQOAT AS-HG
cellulosic/eitric
acid (9/1)

EUDRAGIT® S
100

AQOAT AS-HG
cellulosic/citric
acid (9/1)

Table
Polymer Type Solvent LayerC (um) B-T-C
None NA 10.6
Styrene maleic anhydride 10% in MEK 1 9.1
Phenolic novolac 10% in MEK 1 8.0
Alkali soluble emuision emulsion 0.5 mils wet 3.2
Styrene maleic anhydride and 10% in MEK 1 11.9
mono-ester/ monoe carboxylic acid
Styrene maleic anhydride 10% in MEK 3 10.7
8tyrene maleic anhydride and 10% in MEK 9.6
mono-ester/ mono carboxylic acid
alkali-soluble metal-complexed aqueous 5 11.2
acrylic copolymer solution
Acrylic acid-a-methylstyrene- agueous 6.3 0.5
styrene copolymer neutral w/NH;  solution
Acrylic acid-a-methylstyrene- aqueous 1 1.7
styrene copolymer neutral wiNH;  solution
Hydroxypropyl methylcellulose 10% in 1 11.8
acetate succinate acetone
Acrylic acid-o-methyistyrene- 10% in ethyl 1 3.6
styrene copolymer acetate
Acrylic acid-a-methylstyrene- 10% in ethyl 1 7.5
styrene copolymer acetate
Styrene maleic anhydride and 10% in MEK 2 11.0
mono-ester/ mono carboxylic acid
Styrene maleic anhydride and 10% in MEK 1 12.2
monao-ester/ mono carboxylic acid
Styrene maleic anhydride 10% in MEK 1 7.0
Hydroxypropyl methyl-cellulose 10% in 1 19.2
acetate succinate acetone
Styrene maleic anhydride 10% in MEK 0.5 9.5
Styrene maleic anhydride and 10% in MEK 0.5 10.7
mono-ester/ mono carboxylic acid
Hydroxypropyl methylcellulose 10% in 1 134
acetate succinate acetone
Copolymer of methylmethacrylate  10% in MEK 1 20.2
and methacrylic acid
Hydroxypropyl methylcellulose 10% in MEK 1 17.7

acetate succinate
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Polymer Name Polymer Type Solvent

SMA 3000/ Styrene maleic anhydride 10% in MEK

citric acid (9/1)

Avalure 315 Acid-ethyl acrylate-methyl 10% in MEK
methacrylate copolymer

SMA 3840 Ethenylbenzene, 2,5-furandione 10% in MEK
and 1-methylethylbenzene, partial
isometic octyl alcohol ester

SMA 2625 Styrene maleic anhydride and 30% in MEK
monc-estet/ mono carboxylic acid

SMA 2625 Styrene maleic anhydride and 30% in MEK
mono-ester/ mono carboxylic acid

Avalure 315 Acid-ethyl acrylate-methyi 30% in MEK
methacrylate copolymer

Avalure 315 Acid-ethyl acrylate-methyl 30% in MEK
methacrylate copolymer

CK2400 phenolic Phenolic novolac 30% in MEK

CK2400 phenclic Phenalic novolac 30% in MEK

AQOAT from Hydroxypropyl methylceliulose 25% in

25% solution acetate succinate ethanol

Vinnapas B100  Polyvinyl acetate 30% in MEK

Carboset 526 methylmethacrylate, ethyl 30% in MEK

methacrylate and acrylic acid

Layer C (um)
1

25

25
2.5

B-T-C

10.0

14.5

6.6

84

6.6

8.8

12.4

1.9
1.6
12.4

11.5
11.3




: o : |
10.7 20 AQOAT AS-HG cel lulosic/citric acid (9/1) Hydroxypropy
met hyl cel | ul ose acetate succinate 10%in acetone 1 13.4 21EUDRAG TO S

100 Copol ymer of nethylmethacrylate and methacrylic acid 10%in MEK 1
20.2 22 AQOAT AS-HG cel lulosic/citric acid (9/1) Hydroxypropyl
met hyl cel | ul ose acetate succi nate 10%|£1 MEK 1 17.7

Claims

1. A waterproofing membrane comprising the following laminated
layers:

layer A comprising a waterproofing adhesive, wherein the waterproofing
adhesive comprises a synthetic pressure sensitive adhesive or a rubber

modified bitumen pressure sensitive adhesive;

layer B comprising a carrier sheet, wherein the carrier sheet comprises a

polymer film or a polymer coated fabric;

layer C comprising a releasable bonding material, wherein the releasable
bonding material comprises a water soluble polymer, an alkali soluble

polymer or a homopolymer or copolymer of polyvinyl acetate; and

layer D comprising a protective coating, wherein the protective coating
comprises a particulate inorganic material selected from the group consisting
of calcium carbonate, sand, silicate sand, cement, tale, titanium dioxide, slate
dust, granite dust, clay, fly ash, slag, metakaolinite, alumina trihydrate,
hydrated ground cement, partially hydrated cement, and mixtures of two or

more of these materials;

wherein the membrane does not include a removable release sheet; and
wherein (i) the lJaminated layers are arranged in the sequential order
A-B-C-D; or (ii) the laminated layers are arranged in the sequential order
B-C-D-A; or (iii) the laminated layers are arranged in the sequential order
C-D-A-B; and wherein the adhesion of layer C to layer B is less than the
adhesion of layer C to layer D and of layer D to layer A.

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 memhrane

being rolled into a roll.
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wat er proof i ng nmenbrane conprising the follow ng | am nated | ayers:

| ayer A conprising a waterproofing adhesive, wherein the

wat er proof i ng adhesi ve conprises a synthetic pressure sensitive
adhesive or a rubber nodified bitunen pressure sensitive adhesive;

| ayer B conprising a carrier sheet, wheP@rn the carrier sheet

conpri ses pol ymeg, fil mor a.polyner coated fabric, layer C

conpri si nga%' rel ea QBI“@TBWHP%?% REmabiame of ghadme? rolladeinte haalawherein
bondi ng matjg &ﬁbc%ﬁﬁﬁ i lyner, an al kali. sol.ubl e
pol yner or_a&honnpoly%%?%gs%gopoi;%2§§%ﬂﬂf§%?§@¥ﬁ§ﬁ1%%%3@?@?pﬁﬁﬁgﬂﬁ?er
D conpri si ignarppeshtleyer oftheaalli ng, wherein the protective coating
conprises a particulate inorganic nmaterial selected fromthe group

consi sting pf cal cf rbonate, sand, silicate sand, cenent, talc,
titani um di‘gxi de, Cts‘#%nt“’ceé‘%%h%?? ng H’ﬁmrlga’&ﬁ?f FlaéIPaly‘,’Vﬁﬂe}n &dhthedlaminated
met akaol i nilagersalre GiriehdediihtHe 8t QuedtyArRESIRAE SR, SETE Lally
hydrated cenent, .and m xtures of@tl?/vo or ﬁ%rg%o?yfq&lelge n& Srl%%éjjane

wher ei n t heeRstledantwagolhot incl ude a renmovabl e rel ease sheet; and
wherein (i) the lam nated | ayers are arranged in the sequential order

A-B-C- D, i) t I ) ed in the enti al

order B.CO A br 1 TReeRRfthe AEETaR 5 8258 M8Hed Tutoarrath Whetn

sequent i al lagredtdd c@upriteBheanttenhestliafed bRtHadBE SN a9Er A%ﬁféargfek iﬂhe
0

| ayer B is.less than th dhesion of layer Cto layer D an ayer
Dto |ayer 1%91?%235%92?%@& ng menbrane of claim 1l wherein (i) the

| ami nated | ayers are arranged in the sequential order A-B-CD prior
to the nenbrane baiagriRkhRAANBRe@bIMNd of claind? wherein (iii) the laminated

layers are arranged in the sequential order C-D-A-B when the membrane is

unrolled from a roll.

7. The waterproofing membrane of claim 8 wherein the laminated
layers are arranged in the sequential order C-D-A-B when the membrane is

unrolled from the roll.

8. The waterproofing membrane of claim 5 wherein the laminated

layers are arranged in the sequential order C-D-A-B when the membrane is

unrolled from the roll.

9. The waterproofing membrane of any preceding claim wherein the
adhesive (layer A) has a thickness of about 0.05 to 2.5 mn, 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 um, and the

protective coating (layer D) has a coating weight of about 5g/m?2 to 400g/m? 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



3. The waterproofing nenbrane of claim2 rolled into a roll, wherein
| ayer D conprises the outernost |ayer of the roll and | ayer A
conprises the innernost |ayer of the roll. 4. The waterproofing
menbrane of claim1 wherein (ii) the lam nated |ayers are arranged in
the sequential order B-C-D- A prior to't menbrane being rolled into
aroll. 5. The waterproofing menbrane of"¢laim4 rolled into a roll,

wherei n | ayggidi b I (i r..of .the roll d layer A
conprises the %ﬁﬁgﬁ%gﬁ Ishgtﬁgft hgwlfeﬁg?%gl) Iof‘yi 9“17141@ tﬂ/ﬁt*@?p"?‘rﬁgﬁ}%g

menbr ane ofprofestive roating dlayer D) hhs bhoatiagivakBeof Mk 208hE & d

in the sequenti,al atder C-D-A-B when the nenbrane is unrolle om a
roll. 7. ﬁ?ea\%ﬁéﬁb‘?sg‘bqqlﬁg nmenbrane of claim 3 wherein the |amnated
| ayers are arranged in the sequential order C D A-B when the nenbrane

i nrol | ed1from thie . T ' nbrane gf claimb
:Mswelrjei n the | am nat ed?%gélg%%(&al}geﬂg?\r%%\géegf@%%ﬁgwgglcfﬂféﬁ?‘? :aeﬁe %‘C‘&’ i
C-D A B W? NEE Make f vies Q) repmiphisgs hmeel' h&%bm bolyrc&ﬁ sliégihed from
t [ Q r.ecedi cl ai m_wherein_the adhesive
(Payer . (00 elSHEE AR e GHoLB AT a0t pilyotvtane onde.rater srlvbbmet
I B) bealduiasichiol ; : . el easabl e
(layer B) sichyolyness h?ﬂltﬁﬁ@dtmgle@?aﬁﬂyc%a(%/ @g@%gﬁg "81?08113’{’381‘%0

bonding mateyial (layer C has a thickness

gm and t hBoprarERypldersastigngtedymiydyrdmes polysotivéthgl xeiytite, §ily(2-
about 5g/ i d sqlids basis. _10. The_ waterproofin
mermbr ane o ygﬁ’ﬁ‘%g&g’g%%i"g"‘geﬁ Pﬁ%"wﬁa@ﬁ% Rohagahiescid. alkaliapeta) salis o
t hi ckness pélyéwoylic Acidl), tratded) R8s h &5 ) S. a
t hi ckness of .about O.g to 1. Odirmrflynt hem(rﬁeﬁreﬂég[ggﬁg%ggﬁg#%?{qegﬂl%ems’

material (P&yRted)Xanlan sums Rpdsyat guws. of about 0.5 to 5 gm and
the protective coating (layer D) has a coating wei ght of about 20g/nR

to 1509/ neizn a drhe S teflsiobARE Siembrane of claim 1 wherein the releasable

bonding material (ayer C) comprises polyvinyl alcohol.

13. The waterproofing membrane of claim 1 wherein the releasable
bonding material (layer C) comprises an alkali soluble polymer 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
methyleellulose 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.

14. The waterproofing membrane of claim 1 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.




11. The wat er proofing nenbrane of claim1 wherein the rel easable
bonding material (layer C) conprises a water sol uble polynmer selected
fromthe group consisting of polyvinyl alcohol, polyethylene oxide,
wat er sol ubl e cellul osic polynmers, hydrolyzed nal ei c anhydri de

pol ymers and copol yners, pol yvinyl pynol idone, sul fonated pol ystyrene,
pol ysul f oet hyl aciylate, poly(2- hydroX?grhylacrylate),

pol yacryl amge, po o cid | kal i tal salts of
pol y(acrylic acid) @%gvfp%t%gél%gﬁng%%%&%n@&fl Ipp i iwhesein the releasable

pol ysacchar beteding praieiahdayal 0 ah8s ...and guar .
12. The water,proofin rrenb)rlane) of %I %?Qr?%&%ﬁg?lgﬁl&toﬁ% Croggg'ﬁ‘ﬁ%?ﬂs
bondi ng mat B yiF‘ 8fe.C) conprises pol yvinyl alcohol. 13. The

wat er proof i ng nmenbrane of claim 1 wherein the rel easabl e bondi ng
material (lBger C) Tge i l.kal i sol.ubl e polymer selected from
the group consisting %rﬁ%lﬁ’gﬁ%% %19%19%8 aaml‘%&ri@%&:clamw@@@, the
copol yrer s Igptastiye epatingudmprisend periictgaathohgdfis ?x?ét%?ia?&l%ﬁhgi C
anhydri de, tggg%ﬁ/ners.qcf ac i.c acid and styrene and/or alp -ﬁf?ﬁ‘hyl
styrene, hydrexypr opys M?ﬁ Py gagbenaiee Parttarslican et evhiOPGIIART S
of met hacr ybinengGiydlrafid | I opal yners of ngt hyl

net hacryl at e, eta’hy}fa net h%????ﬁogﬁgﬁg%é%re @Fﬁ@"ﬁéﬁeﬁ éi'@BBgl“Sh%ﬁﬁ Boxjiand
et hyl acryF%"Pé}lt:ri@@'ﬁ?ﬂyrlm’dt‘mtedwoatland@taﬂaeﬁe,rpﬁritig@qi?gr f%drﬁﬂt% aci d,
a phenol i CProFﬁéﬁ‘d éa}]q% é:ontai nations of one or nore o t%ese. 4. The
wat er proof i ng" Henbrana” SLAPLEHeS affiwosr meneeftheseasatinalsondi ng

mat eri al (Id)f?yer C%m(éorrpri ses a copolyner of styrene and naleic
anhydri de &Y. a cofitheywmierfoosihy Me8h 1R &8ss nkde and hal f-ester
of maleic anhg&ride. - 32.- 1%. Theldm%tcglrcgarlgﬂ(;?l}gg&br‘r@}ﬁ%?ﬁ’nﬂle

. . of claim
| wher ei n PEeFEecostingadditienally cranenisenl a (leatinnable dQtBies 85 52

honopol ymege -nol yvi nyl acetate. 16. The

wat er pr oof i nég)ﬂhﬁgan%rg%%ésysgﬁé g%il/SIEIP’%%ghf’%&e'cl ai mwherein the protective
coating corgri ses a particulate inorganic material selected fromthe
group const&ting The galteiproofiey benti@ne BOElh AN ﬁﬁgﬁgﬁt @fgjeg&el. le
Port | and Cﬁﬁ@cﬁﬁ:ﬁer%dr-at ed ?round Portl and cenent, hy ra]fle grouﬁ‘e
white Port Carfe KECSSHAY PTastye AfhesiveeoImp it el aceimptpolpast i al | y
hydr at ed wihyieeeReh{leang ' res,.of .t or nore of these
materials. 17. Theywat e%ﬁ%?%ﬁ%%%g#@%%*BPIY&?OA’.“WEH%W%@ yitRbesi n
the prot eSiiispae syhbeigndddixtivmsaifityooemsiesdshasaneat her abl e el ast oner
or a weatherable pressure sensitive adhesive. 18. The waterproofing

menbr ane qb, cl ai mpypl7 | & the weat herabl e el astoner or pressure
sensi tive adhesi vel.'E]e cvér&rr%?ﬁ gdé)gjn gﬁnﬁl\é\‘g%% 31 prpseding claim wherein the

st yr ene- eténriershebticothprigesipol 1 . ' | ene, ,butyl
rubber, silicone ruhber, an% %@?u%éﬁgﬁ%%q%%é’%Dgg%igé?'pi‘w&?e 19.
The wat er PrESOY AT pataledn wnolymesedthytprehang adestl dpblgadar i er
sheet conpliveRs1BA, Ly propyl ene, . et hyl ene- propyl ene
copol yne pgdﬁ yegﬁgm?%%% Imgbf‘egﬁgo%g? ]}égr%r ytgtiafluonesthylepe, palaviaytidene
copol ynerBuopee,polyethyleae ttatephthalyet i RGI : . _—

pol ytetr f“I, uor oet h %/ ne, polyvinyli dgg&llﬁ%]oﬁlﬁtelfﬁe Blo fg?]ﬁwaethoé’ of

t er epht hat*at & mﬁb‘?§ Ti%ﬁ’ﬁ? mHebelsde or a conbination of two or nore of

these materials. 20. The waterproofing nenbrane of any preceding

cl ai m whez®i n thThWa%@rr&?ﬁﬁéﬂgﬁm%%\égﬁél}:%?{?&ﬁg %(a)%nrry)ri ses a

synthetic pressure sensitive adhesive C whaypinethebased

adhesi ve, W atepproplissiadbytivadlayas 4 cadbesiy 8 syatiitr-Dase d.aabesi ve,
an acryl 'a‘ﬁh@@ﬁ;‘é%adhes' ve, a V|ug§I et her based adhesive, a
styrene-isoprene- W%?Sé%aa’ﬁt@)r gbhasadhathesive, a polyisobutylene based

st yr eneetduyksine- a .based, adhesi ve, .a
ot )}ir e l%ut et e’n@é?hﬁ{lﬁgget? bUR&ERFe, (RERR) ORSES, 2 esive, a'vinyl ether

ased adhesive, a styrene-isoprene-styrene (SIS) based adhesive, a styrene-

ethylene-butylene-styrene (SEBS) based adhesive, a styrene-butadiene-




styrene (SBS) based adhesive, a styrene-butadi ene rubber (SBR) based
adhesi ve, or a conbination of two or nore of these materials. 21. The
wat er proof i ng nmenbrane of any preceding claimfurther conprising a
narrow tear strip renovably adhered to the waterproofing adhesive

al ong an edge of the waterproofing nenbrane, said tear strip being
positioned on the side of the adhesive_ gposite that which is adhered
to the carrier sheet. 22. A nethod of makKFng a wat er proofi ng nenbrane

accordi ng t ostycdrad (BBE) bab&l £ambetae ! onpri ses er proofing
adhesi ve (layer A)., a carrier sheet a@gﬁta%}e%éuig?le@§ﬁh@5%ndi ng
material (I a%}g%‘esﬁ’)e» Fhd campingtiontof two onatord1of thesy Batddals Wher ei n t he
menbr ane does not include a renovabl e rel ease sheet, the nethod

conpri sing tdie fol I nei2ldn.coat.ng the rel easabl e bondi ng
material (layer Q) %ﬁg%ea%ﬁggP?%rﬂ%ﬁﬁﬁPkfﬁ%Qﬁce g shedmdpythey:  (52)

coating t he prgtisind & natiost feaysiriryeiovBbyotiRrid ﬂhﬁ!v?aeb&?ﬁb & bondi ng

material (I : drving,.,, (83) either (i) coating e acdhesi ve
(layer A) o%%igéilﬁgeaﬁﬁg(%tég@e%ﬁ@ Bterproofag mearbigheataid teay etrifpbeing
provi de a wabsitipnedén tige HEGRE BRE M Ei& Lapidaated, Layers arranged in
the sequential.order A-B-CD; or (iei eggg%s{}%gﬁ‘?ﬁg%icgﬁééﬁi}‘%‘ itayhe A
onto the pr%stlé@?i getcoat | ng (layer D) to provide a waterproofing
menbrane with lam nated | ayers arranged in the sequential order

B-C- D A an2zR. (54) AvhdiBofer ; - amnatie into a.roll wth
the adhesive (I ayer A) faci%%%&&g%%ﬁ?ﬁén?@m B3cording e 22
wher ei n st &Pfeh)Wheseintheme ane@@amrisgsamwﬁ;ﬁfb@ﬁhg/@dl{ekﬁ)égfayé) Afnto
t he uncoat ededraiee shbed iL,er.sh | ayer B) to provide'a 7’
wat er pr oof i ng m:rrt?r a%e@%?ﬁﬂ)lr' 'g%ﬁlne%ts%@felbg?a@ P el Qrend a
Sequent | al PHGERYRCEHGDayor BY whabdin BaeniBbiiafeQoet hal Mekdyd i  her
conpri si ngl.gﬁgivmquléahe éol I Hﬁo prﬁé&de a wat er proofing rren‘%ﬁ' ne
with |amnated |ayers art. ﬁ@te ¢ Fethed sempuisiga tho followife BéoksB.  25.
The met hod i m,22 erein ste S3) conprises (ii) coating the
(ﬁ) Cgéﬁngnthe Ie easagier};ondinpg J:(uate)rial (lr;?rer C) ontg thi carrier Shget

(layer B) and drying;

(52) coating the protective coating (layer D) onto the releasable bonding
material (Jayer C) and drying; |

(S8) either (i) 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 (i) 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 |

(54) winding the four-layer laminate into a roll with the adhesive (layer A)
facing inwards.

23. The method of claim 22 wherein step (58) comprises (i) coating the
adhesive (flayer 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.



adhesive (layer A) onto the protective coating (layer D) to provide a
wat er proofi ng nenbrane with [am nated | ayers arranged in the

sequenti al

order B-CG D A 26. The nethod of claim25 further

conprising unwinding the roll to provide a waterproofing nenbrane
with [am nated |ayers arranged in the sgguential order CGD-A-B. 27
The nethod of claim24 or 26 further conprising rew nding the unwound
rol | of wat2proof Thg mashbd afielasin 2k thdieotarisies usheeding tA¥ @bl R) i S

the outernost _|layer of the roll.

provide’a waterprooiing membrane with laminated layers arranged in the

sequential order C-D-A-B.

25. The method of claim 22 wherein step (S3) comprises (i) coating the
adhesive (Jayer A) onto the protective coating (layer D) to provide a
waterproofing membrane with laminated layers arranged in the sequential
order B-C-D-A.

26. The method of claim 25 further comprising unwinding the roll to
provide a waterproofing membrane with laminated layers arranged in the

sequential order C-D-A-B.

27. The method of claim 24 or 26 further comprising rewinding the
unwound roll of waterproofing membrane so that the carrier shest (layer B) is

the outermost layexr of the roll.



