THREE- DI MENSI ONAL REVERSE TANKI NG MEMBRANES Field of the Invention The
present invention relates to reverse tanking waterproofing 5 nenbranes

whi ch bond to freshly poured concrete, and nore particularly to menbranes
havi ng t hree-di nensi onal contours for creating unified noisture barriers in
and around detail areas and other surface irregularities. Background of the
I nventi on WAt er proofing nenbranes having flexible plastic sheets for
carrying a to preforned, pressure-sensitive adhesive | ayer have been used
for a nunber of YRS PIRAENERYNAS. RECERSET S NTENVIBRAN LS/ Ng sur faces.
The adhesi ve | ayeT AT e typrcarty rubt unen, which is
aggressively sticky, and is covered by a rel ease sheet that is renoved
before attaching the nenbrane to the substrate surface. 15 A techni que for
"reverse tanking" waterproofing is described in US Patent 4,994, 328 of
Cogl i ano (bi tum nous adhesive) and US Patent 5,316,848 of Bartlett et al.
(non-bi tum nous synt hetic adhesive). According to this technique, the

wat er proofi ng menbrane is firsg; Li:b.t he back side of its carrier
sheet agai nst a "formwrk” (i.EF?aE§ urég%h%g¥d usual ly formed by 20 wooden
boards | oi ned tThet praspnt Ganertiptenielates tthe ravadray ptading gwatdpsoofeng | ayer
faces outwards. A concrete structure is created by casting concrete against
t he menbr amernbraaeewhidt hord fo Sieshlyqoured gondiete, mmyl mere padioudatly 0 as " post

cast" or "post, applied’ concrete. The adhesive |layer is c¢covered by an

ol st oner | EhRBE: haEingdBoeginenpiamal BORis o S THOURE NS BIOSEYe i xt ur o
or 25 arrapggieptn, dQR%de(cjit‘ ' bthdd 4yl ]glﬁ‘l'.i)é d together as one
| ayer, or arra%ge as |scr%t§%af%§tg$§)ofﬁé}gh%f?ot egltaél'tl e ag’hesi ve fromdirt
and damage. This protective coating |ayer (whether of polyneric or particle

coating) also -1 operates tBackgrownmbef thednverdkoraf t he adhesi ve. The outer

surface is further profected gy a release sheet liner (that nust be renoved
before fresh coW¥atgiprooting membranes having flexible plastic sheets for carrying a

10 preformed, pressure-sensitive adhesive layer have been used for a number of

years to provide protection to existing building surfaces. The adhesive layers
are typically made of rubber-modified bitumen, which is aggressively sticky,
and is covered by a release sheet that is removed before attaching the

membrane to the substrate surface.

15 A technique for “reverse tanking” waterproofing is described in US
Patent 4,994,328 of Cogliano (bituminous adhesive) and US Patent 5,316,848 of
Bartlett et al. (non-bituminous synthetic adhesive). According to this
technique, the waterproofing membrane is first attached with the back side of
its carrier sheet against a “formwork” (i.e., concrete mold usually formed by

20 wooden boards joﬁed together). Consequently, the waterproofing adhesive
layer faces outwards. A concrete structure is created by casting concrete
against the membrane-covered formwork surface, and this may be referred to
as “post cast” or “post applied” concrete. The adhesive layer is covered by an
elastomeric protective coating layer, a particle coating layer, or mixture or

25 arrangement of both (i.e,, either individually, mixed together as one layer, or
arranged as discrete layers), to protect the adhesive from dirt and damage.

This protective coating layer (whether of polymeric or particle coating) also



I s poured agai nst the adhesive/protective coating layers). After curing, the
concrete is bonded with the adhesive/protective coating |ayers, and thus a
5 waterproofing bond is achieved in "reverse" order. Hence, in the world of
"reverse tanki ng" waterproofing, it can be said that the waterproofing is
"pre-applied" because it precedes the concrete structure and, in turn, the
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| ayers. In the pat ent, nor anlc particles are used to resist foot

traffic vxmmp@mdmamsamhe raéhe:u Ia‘oteetivero:oatnh@ﬂa)mm)t aAftenicdreg. then the ' 520
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extend thr @&q&ut@eanaomkme%oacrek isl éatetdsé goﬁQ%th?ggBmﬂﬁass used in
the industry for waferproofing "tiebacks' oncrete for ks. Drai nage

mats or shbectameltvﬁbllmhsumﬂaildt;omofmdteqaraofm@r| c attached to a cuspated core
sheet, are placed 25 agai nst -t he wooden formwrk, and covered by sheets of

r ever sqot anki NOReVESELRIGRS 16 SuTRDIBARB TR U Palent WRRCHiDEd1RRANE. Such
sheet materials are available from Grace Construction Products, Canbridge,
Massachus e6t590,520 nelbicht teach rltmmqrdreclwmgdwas ( dnathea(sip paténPREPRUF E(r)
(wat er proof i ng nenbran These sheet ter re requi red to be cut and
-2 arrange@qrg%rP%§st% H?eéiat%rf-'eﬁlﬁ"e ‘@'@é‘u Brecnespbrane isi eback,

installed on a horizontal surface. In the ’520 patent, particles are applied on

top of an adhesive layer to enhance bonding with concrete by reacting with

15  calcium hydroxide generated during hydration of cement.

One of the difficulties of reverse tanking is achieving continuity of
waterproofing in detail areas (i.e., surface irregularities), and especially in
“tieback” detailing. Tiebacks are the terminal ends of rods or cables
supporting the formwork and found protruding at intervals through the

20 formwork surface. Other surface irregularities include penetration areas,

such as where pipes or pile caps extend through the formwork.

Fig. 1 illustrates the present process used in the industry for
waterproofing “tiebacks” on concrete formworks. Drainage mats or sheets,
which usually involve a fabric attached to a cuspated core sheet, are placed

25 against the wooden formwork, and covered by sheets of reverse tanking
waterproofing membrane, previously described above. Such sheet materials
are available from Grace Construction Products, Cambridge, Massachusetts,
under the trademarks HYDRODUCT® (drainage) and PREPRUFE®

(waterproofing membranes). These sheet materials are required to be cut and



whi ch can be as large as a man's chest. As shown in Fig. 1, a wooden or
metal box nust be fabricated and fitted over the tieback. The box is
fastened to the formwrk, such as by 5 screws and brackets, with a bead of
adhesive for sealing around the edges against the formwrk. The box is
filled wth liquid mastic or nortar cenment to prevent twi sting or collapse

of the box due to  the pour concrete box is
covered wi taﬁaﬂg?‘grtﬁr%’ﬁf?‘ﬂbfg]ﬁ 2pé O*Fh%‘e%{‘?‘r"& 9‘:8‘18%?@1 P)Sbtpgr‘?fé’

doubl e- si de@ﬁaq@ﬁebygsﬁ}ggsaﬁ{awg@egpe io Construction Products under t he
PREPRUFE(r) brand nane. e side has a tacky adhesive that sticks onto the

box and surroundi_n at sive | ayer
for bonding to %35%0&%59(@0%0# E{]WO%g? houﬁ'ﬁgﬁlﬂ& m%iggﬁﬁgnfa}qfi ate a
finished t apRd’ &Rt thehaditack! MEha Wokals M@t"eﬁécprt@QBé rfannaforkheué?péswyt h strips
requi res painstaking |labor. The tape strips nust be 15 overl apped-to provide
a conti suowsrebar and bravkets, avith artmaddof idhdsivebfoc lsealifglarowed tingedgesst eni ng,
and wat er proofing each box at a tie back detail requires about 30 m nutes

or nore. | egrinshile formyeark) | The boxistfillad withdiguid measticiasumartar sefuante f eet
one may co front ndred,tieb gﬁ Pr.ov roofr ng for such
detail are 8 1244 e["ﬁg‘gggﬂgrﬂrﬁ p%"? %P?’édﬂ?i%fé%h&%quﬁ%% i n view of the
f oregoi ng di sadvant ages, a nqvel nethod and vvaterproofr ng menbr ane system

are needed for eféo‘-‘r}@a‘glﬁg llgagoﬂ‘ecl&<t1§ cpKeredaydh prasernragting strins: atheons

wherein tie netratio i.l.e.ca neLrati ot her
surface i rrgréfﬁ a?rr Ql?l & &Rcdun our é‘gﬂd%% §hme+’§‘? {ap{e @’isomeg‘_lq%% In
sur moun{g nqlcﬂ{sh%né}ﬁtl’réﬂﬁétﬁwﬁia%ﬁgﬁé PREPR_LH’E@BH:@ RAAB! IOk S \HAd&S
"reverse tanking" waterproofing for detail areas and other surface

i rregul ari ttaesy adwesivectinpt smm\mttertlp&bmf hmbsunabnémg fotmoekj thesotheon, 5
havi ng athr e- di mensrgég&‘l cont our su nded entirely or partially by a
flat coll eﬁ1 $brg 2 gpate B VR dayier ifem @n 18 to prghgask sonsretg; lthaught ace

Irregulari t1~*1§$. '1 and 2 illustrate a finished tape “box” shape, the actual waterproofing

of the box with strips requires painstaking labor. The tape strips must be
15 overlapped to provide a continuous barrier over and around the tieback.
Fabricating, fastening, and waterproofing each box at a tie back detail requires
about 30 minutes or more. In formwork installations that exceed one
thousand square feet, one may confront one hundred tiebacks. Providing

waterproofing for such detail areas as these would thus require days of labor.

20 In view of the foregoing disadvantages, a novel method and
waterproofing membrane system are needed for decreasing labor costs in
waterproofing installations wherein tiebacks, pipe penetrations, pile cap

penetrations, and other surface irregularities are encountered.



| -

and seanmed wth conventional reverse tanking nenbranes to provide a

conti nuous waterproofing barrier. Preferably, such shaped nenbranes are
used in conbination with correspondi ngly shaped nol ded support structures 10
to prevent the nenbranes from col |l apsi ng under the weight of post cast
concrete (i.e., concrete which is cast against themafter they are
installed). In an exenplary nethod of the invention, a nolded rigid plastic
or nmetal done is positioned over a tieback and fastened to the formwork,
and'a "shaped" wat er proof i n§umenimyafehe Invendiom cor r espondi ng done shape is
15 fitted over the support and seaned wi th adjacent "sheet-fornt

wat er pr oof i ng H@ﬁ?ﬁ\@ﬁﬂﬁng@ﬁdﬂ%rf@iﬁmlﬁa , the Preddat thvedfionP#BYRIesDI st ure
barrier. The term "shaped”™ will be used 1o define the reverse tanking
menbr anes ‘Glevetse tamkingt i wrateriproafing r st detail hareaer and s lothdr- fourfacewhi ch wi | |
be used to define conventional reverse tanking nenbranes (typically

suppl i ed i Aregaarities, mAn myemplanyo WasTPESQHRE erabiie cph the finkentigtibr ane

havi ng t e- _di neENsi | | L - _Qk i cgl - shaped

ol eeve,  sub i sk LR Bl S0 B ot HiloiaR bR B sl P& Mol oyed or
wat er pr 0of {d)ghr Fy’rﬂéﬂ,dcah%@f)bﬁﬁbﬁé& oP&ICHiebatk bP BEheR Berfaté BrEARSrities,

Thr ee-di nensi onal shaped Wwaterproofing nenbranes, having shapes such as
dones, conasd segineddwith c@iventiomal deverse tarking mbmbeanksmemgironile forns, wil |
save several steps otherw %g needed _for providjng a continuous barrier at
penet r at i ofPTEIUNUS WaIGEPrOORBSEasTES Resfe sych|sbaped gpembransstatenaj or

(o0,  ruvped Surifafin wiB Srf SRRl Mok SRR LB AR, o) Dosed
adhesi @S, t& pheveritthe indi®raR8" biny EolldpRirgOtAdd! Uk Weapit eppeetast The

present invention is also directed to Waterproofed st r formed by the
met hods deemndrétedi.dpcamicrete adhictels| castsaghinss Hegne dftethey preivistailpd).5 menbr anes
and net hods for naking such nmenbranes. An exenpl ary

In an exemplary method of the invention, a molded rigid plastic or

metal dome is positioned over a tieback and fastened to the formwork, and a
“shaped” waterproofing membrane having a corresi)onding dome shape is
15 fitted over the support and seamed with adjacent “sheet-form” waterproofing
membranes on the formwork to provide a continuous moisture barrier. The
term “shaped” will be used to define the reverse tanking membranes of the
invention, in contrast to the term “sheet-form” which will be used to define

conventional reverse tanking membranes (typically supplied in roll form).

20 As another example, a waterproofing membrane having a three-
dimensional shape, such as a circular- or conical-shaped sleeve, surrounded
by a contiguous flat collar portion, may be employed for waterproofing
around penetrations such as pipes and pile caps. Three-dimensional shaped
waterproofing mémbranes, having shapes such as domes, cones, cylinders,

25 pyramids, or other three-dimensional forms, will save several steps otherwise
needed for providing a continuous barrier at penetration joints. Such
membranes may have at least one or both major faces coated with one or

more conventional waterproofing adhesive layers (e.g., rubberized asphalt,



met hod for maki ng shaped nmenbranes conprises: providing a |lamnate having a
carrier support sheet and, contiguous therewith, a continuous
pressure-sensitive waterproofing adhesive layer, with optionally a
protective polyneric coating |layer and/or particle coating |ayer over the
adhesive layer; 1o and nolding the |am nate as one piece to provide a shaped

wat er proofin ane. hayi a comtour that is entirely
or parti al F)}‘%@HEPBIY%E T)‘?p ngep,cila}eﬁes'eg %?lltv ﬁtcﬂvg‘f YFIAPEIINE carrier
support sheghond QM frésiSchdp@byol efin bl end that is operative to be nol ded
bel ow 300?. More pref erably, the support sheet conprises a blend of LDPE

and HDPE 15 res the sure Ly d LVe L& @300 bi t um nous
synt hetic adhe ge ‘%Tn%% §F8(eteg t% 3?%1’5?8 ed r}f'frefshat t he
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t enper atures bel ow 300F, and nore preferably belo 50F, w hout destroyr ng
the conti nundbranes hand? Gnethess ufoe - makiigt sueh aﬂembramesl ayer exemplatyective
coating layer, nor the ability of these layers to provide a waterproofing

bond with Oéaféar e@hergersbap@ mmlawaﬁtcegwsgﬁdpre\admgee lemippte i nvent i on
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i |1 ustr at ecpolymétigcodtinglager and/sorcpaagclam:oaﬁn@hyexevrqm theyadhlesipe thyer;

wat er pr oof i ng nmenbrane of _the inventjon shown with an optional exenplary
shaped Buppae moldingthe damingte a5 ene wgcetQ PEREER 2 phanesewaterprepfing
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surrounded by a flat collar portion. Preferably, the carrier support sheet

comprises a polyolefin blend that is operative to be molded below 300°F.

More preferably, the support sheet comprises a blend of LDPE and HDPE

15 resin, and the pressure-sensitive adhesive is a non-bituminous synthetic

adhesive (e.g., SIS).

The choice of materijals is such that the laminate may be thermally
molded into a three-dimensional contour at temperatures below 300°F, and
more preferably below 250°F, without destroying the continuity of the

20 pressure-sensitive adhesive layer or protective coating layer, nor the ability of

these layers to provide a waterproofing bond with post cast concrete.

Other advantages and features of the invention are discussed in further

detail hereinafter.



Det ai | ed Description of Exenplary Enbodi nents The wat er proofing systens
descri bed herein are intended to bond with fresh cenentitious conpositions
that are cast against themand allowed to harden. Cenentitious
conposi tions, such as concrete or nortar cenent, 15 which is applied this
way to the waterproofing nenbranes, are sonetines referred to as being
"post cast" or "post applied.” The terns "cenent" and "cenentitious
conposition” are used to refer to dry powders as well as to pastes,
nortars, grouts, and concr eBeief Despiption ofiPrawingsi si ng a hydrat abl e cenent
bi nder. The terns "paste", 20 "nortar"” and "concrete" are terns of art:
pastes are m XtPfggi i6 aeRpRd e side-vivtél pRiradih frae® BB APRIORIART(HEWAY! ¥, but
not exclusively, Portland cenent, nasonry cenment, or nortar cenent).
Mortars ar forpasteeproafingtdetaited areas, aucﬂruala thebatke én aggnegtetferz(nwogk sand), and
concrete are rmrtars additional ly ng co ate (e crushed
gravel, stone). %%ﬁ@@ﬂ@&@%@e@ﬁﬁ%@ 3 Pztﬁe/Bﬁ@ &Idﬂﬁ@@ by m xi ng
hydrata | e, e and fine and/or coarse aggregate. As shown in
Fig. 3, ?anﬂfei%g%g‘%%%vﬂg aped" wat er proof i ng nenbrane 10 and opti onal
exenpl ary SuppoFig, ws&égiﬁﬁﬁéﬁaﬁ@x&ﬁﬁla.gﬁsw WatePprOOKAR embfarfelstt | NUOUS
wat er proofing barrier over a tieback 4 ot her surface detail on the
constructi e gurehtioa %@Mmﬂnmr@tﬁbnh]semsplar}ashapﬁgmupporhng devidel | ustrat ed
in the mag i fied wewe&{an# dC|rcIe) |n Fi 3, the waterproofing
nenbr ane 1 ré&’%‘ﬁFlF‘g@sﬁ eg furface iryegpl sheet 12 5 havi ng first
and second naj Ok. OPPOSI t S

J .'F PROR! El{a oﬁ%oﬂ% Q)?Qx?n@a%}?ve kg &la@g?cfoﬁn adhesi ve

t her eof , at | east® ofie con (Bl pressur e-se erpr

| ayer hé Opssmablave dfthdirenkbhh post cast concrete or nortar. Cptlonally,
but preferably, a protective |ayer 16, such as an el astoner coating, a
particul ate | ayer, or a mxture thereof (e.g., particles mxed into the io

el astoner) or arrang¢jgiiiied DREGDIOE o ExelbBiry Ehfbdfihidntd © | ayer on top of

or

The waterproofing systems described herein are intended to bond with
fresh cementitious compositions that are cast against them and allowed to
harden. Cementitious compositions, such as concrete or mortar cement,

15 which is applied this way to the waterproofing membranes, are sometimes
referred to as being “post cast” or “post applied.”

The terms “cement” and “cementitious composition” are used to refer
to dry powders as well as to pastes, mortars, grouts, and concrete
compositions comprising a hydratable cement binder. The terms “paste”,

20 “mortar” and “concrete” are terms of art: pastes are mixtures composed of a
hydratable cement binder (usually, but not exclusively, Portland cement,
masonry cement, or mortar cemént). Mortars are pastes additionally
including fine aggregate (e.g., sand), and concrete are mortars additionally
including coarse aggregate (e.g., crushed gravel, stone). Cementitious

25 compositions are typically formed by mixing hydratable cement, water, and
fine and/ or coarse aggregate.

As shown in Fig. 3, an exemplary “shaped” waterproofing membrane

10 and optional exemplary supporting structure 30 can be used to provide a



partially enbedded into an el astomer |ayer) operates to protect the adhesive
| ayer 14 fromdirt and debris. For exanple, the carrier support sheet 12,
pressure-sensitive waterproofing adhesive |ayer 14, and optional protective
| ayer 16 of the may 15 conprise materials and incorporate thickness

di nensions taught in US Patents 5, 316,848 and 5, 496, 615 of Bartlett et al.,

Wnereinit ri be .fahricated from
a t her nopl §2¢ u&#ﬁ%%te&‘? fﬁ-%l?%r?i%{- Pks{%gﬂgggn@oépg&ter ?(fﬁ eoﬂ%“ﬁ.‘i‘}n a woven
material, @he @riGRcHBH 8ArfaB Béfodd conctéte idipidt @adtiagginBegt i cul arly suited for
use in the present invention include 20 high density pol yethyl ene (HDPE),

pol yet hyl ene t eAmpiilustrated B Hhe mwiiﬁed ywiewe(eflagyed pixcleyiinyFigcB) thé de ( PVO),
pol yam des (PA), or. conbipatio t her eof . V\hl | e HDPE was the_carrier

support shé‘é’t"e%? &Im?ﬁ‘gﬁéer coRpPripgs: 74 lepst qne carrier supPest sheel 13 nvent or s

prefer usi es f. the

b csent °; noakinepreTANEoO0R ilar SBpUGRE ERER M heRERRE 3 300 it "7 o1
filmnade ffa@ﬂtﬁemkytalteiéaat bére deonMsibus pp%ﬁﬁ@l%bﬁsltﬁréeuk&éﬁg Spr i ses | ow
density pol yethyl ene (LDPE) and high density polyethylene ( .~ The
carrier supﬂheﬂvetay@rﬂbpemhﬂe&orlnddvhﬁtpsﬁe:astoentrehdonmdrm pol ymer or

pol ymer blend through_a sheet die and/or 30 cal endaring the sheet between
opposed rol | ersQRi'IQi@HD’ebEt Are! é’faé?bfr\PePISPt%ﬁﬁﬁVﬁdﬁYﬁf Tbnpegthas an elastomer | DPE i n

t he polyolefin blend.is erred du |ncr ased se pf t er rral

ol di g (t REPRBGH RS ey &, U SRS IRET drpicle Ritfines

presentl n\éfei&ézﬁ@rg'&" geﬁx&wm&&ffr@g ale@re&agmre P%tt aesf 12 and
pr ef or med wat er proofi ng adhesi ve | ayer 14, and ptlon rotective

| ayer 16, glartajt bmbeddedirto art elpstmearriayer) epgratesai® m-aueutftheddhenivenat e. 5
O her pon Ief| n bl egij e, possible for the carrier support sheet 12,
such as ve ?/YEP' ’-YKP-"\Sﬁ;Il ¥yl ene (VLDPE) and HDPE or pol ypropyl ene.

For example, the carrier support sheet 12, pressure-sensitive

waterproofing adhesive layer 14, and optional protective layer 16 of the may

15 comprise materials and incorporate thickness dimensions taught in US

Patents 5,316,848 and 5,496,615 of Bartlett et al., wherein it was taught that the

carrier support sheet may be fabricated from a thermoplastic, rubber, or metal

in the form of a continuous film, a woven material, or a non-woven material.

Thermoplastics particularly suited for use in the present invention include

20 high density polyethylene (HDPE), polyethylene teraphthate (PET),

polystyrene (PS), polyvinyl chloride (PVC), polyamides (PA), or combinations
thereof.

While HDPE was the carrier support sheet material preferred by

Bartlett et al, the present inventors prefer using, for making shaped

25  waterproofing membranes 10 of the present invention, a carrier support sheet

12 in the form of a continuous film made from a polyolefin blend. Most

preferably, the blend comprises low density polyethylene (LDPE) and high

density polyethylene (HDPE). The carrier support sheet 12 can be made by

sheet-extruding the polymer or polymer blend through a sheet die and/or

30 calendaring the sheet between opposed rollers to achieve a relatively uniform

thickness. Use of LDPE in the polyolefin blend is preferred due to increased

-7-



While it is possible to nold the carrier support sheet 12 separately,
fol |l owed by subsequently applying the waterproofing adhesive 14 and 10
optional protective |ayer 16 as separate coatings, the use of thermnal

nol ding ("thernmoform ng”) to obtain a three-di nensi onal shaped waterproofing
menbrane 10 froma unified lamnate will save tinme and provi de econom c

d t . Th hi ck ft i i vi dual i
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menbr anes, nRhd 6f H‘Ilal":fg)fe%lenlt HHvehABA SRoI0Es Eﬂb%nb%&%ﬁﬁﬁgﬁg Ghiid&uppasen Wi th

this fact in mnd r exanple, the waterproofing rane | amnate 10 can

be manuf asheet 42 dyd poeformgdowaterpraafingadintsivealapepa4, and pptivhally reel ease
sheet (not shown) first {he rotective glxgg/er, 16 (e.g.,_polymer coating),

fol | oned bpratectisdayerytaltegetharangne indegral @rip edbiasyunifieddaminateyer 14
(e.g., SIS), and then rasultant | am nat.e be lied to,the carrier
support§s heet 1§;the§n8°1y é@%@f*gﬂ%g‘@’h 2 POTH egépﬁb%%aﬁgjsﬂgf’o%épﬁ?fe t he
menbr ane | gy B 43/ 36,1660 g{gﬂ o '

wat er pr oof ?%?g%rargnbr ane ]YO. © AI(%éeI?;n mﬁ/oyy, ffﬁe dqggiﬁﬁe&glﬁ m#%?%ﬁ ective 16
| ayers canpblypeopyledeor 25 extruded directly onto the carrier support sheet

12, and then the_rel ease sheet |iner (not shown) can be applied, such as by
cal endaring it While ithis pessithete majsk thenarrige supperidheehd2 depatatelyn ensur es

i f I i ck f th nb . i t.h
2 1 Ghed T KRR e Sl BEC Mo Rad sEEy BF A7 ane
Lo prowhde gblnils RedtiviRRpONPhs scifhriteohlifiss, the Lk 8 bdrulal idigmgexerm ary
nmenbranes of the e

nmet hods an I nvent’i on, the”adhesiv and protettive
coati ng | aytherthofopmingfr ke)olstain e three-dixtensided] shapbd anatsrproofiigt ween a
carrier support sheet 12 and _rel ease sheet. For exanple, a continuous
oper ati on mgmbiang| Wefrem aunified laminate ndl saye Hine and) pspvidecpe@mitat i ng

layers betygen the. Cafy Gh; RHBROLE BReEiAduA fhybe! $23F change during

thermoforming, which is the preferred method of making the shaped

15 membranes, and so initial thicknesses of the layers should be chosen with this
fact in mind.

For example, the waterproofing membrane laminate 10 can be

manufactured by coating or extruding onto a paper or plastic release sheet

(not shown) first the protective layer 16 (e.g., polymer coating), followed by

20 coating or extruding the waterproofing adhesive layer 14 (e.g., SIS), and then

the resultant laminate can be applied to the carrier support sheet 14; and the

release sheet can be removed just before the membrane laminate 12/14/16 is

thermoformed to provide the shaped waterproofing membrane 10.

Alternatively, the adhesive 14 and protective 16 layers can be coated or

25 extruded directly onto the carrier support sheet 12, and then the release sheet

liner (not shown) can be applied, such as by calendaring it onto the laminate

whereby the calendaring operation ensures a uniform total thickness of the

membrane. In either case, the release sheet liner is removed before molding

(e.g., thermoforming) of the membrane to provide the three-dimensional
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i ner as they are being bed between rollers which |am nate them together.
Again, the rel ease sheet is used for purposes of nmaking the |am nate and
protecting the adhesive/protecting coatings until the thernoform ng stage,
whereupon it is preferably renmoved and di scarded. 10 - In exenplary nethods
of the invention, the '"thernoform ng stage should preferably involve

t enper at ures ungder ., Ln order .to prevent amage to t ressure-sensitive
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of the nendxtended Sinhultanebasiybettveer atdanatieri supipoetishicet 1hand Peteasadhesi ve | ayer
14 side because it_is the carrier support sheet 12 that primarily requires

t her mal soferegxamgplepp Entipyous operaficapmay  invplve casextnusling ke adbesivaryer i s
i | f bl | d ire | ess heat f | di Th

thi cknebs 1Y PRAteCHY? FORHILE 1aYErs Dethieeh thecarmep surpirs shoet 18 andgeleese 't hi ck
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and hei ght Aghiri,Othenteleat@Ghest & useédif@epurpieesdimgkiog theclagiingteodnd he
surface detail, and is entirely or partially surrounded by a flat collar
portion 13protgetingitb& adbesizaldpratectingarentisigstuntil dhecthermeformipg stagesheet 12

are chosen such that, in_.comnbination with.th wat er proof i ng adhesi ve | ayer
14 and pr oVBETFYROTLE S Prefey e’f%%‘,’ec{ﬂé&a\?@?rgﬁg' t enper at ure needed for

t her nof por m ng - ermiﬂ@&w : mngt-g- £Sin] ed 300F
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conprise a bitum nous adhesive, the present inventors prefer using synthetic

-9 non- bi t dainagedo s prisverse-sepaitty pize layex dand prasectimgycaativglagerput y|
[uPber. POl SR o e ixReatly? SBHlline iRRRLss, &6 Mty (Sbodf Wk - V! ™!

to waterproof post cast concrete. It is preferable to subject the carrier support

15 sheet 12 side of the membrane 10 to a temperature that is higher than the
adhesive layer 14 side because it is the carrier support sheet 12 that primarily
requires thermal softening for purposes of shaping, whereas the adhesive
layer is more easily conformable and would require less heat for molding.
The thickness of the carrier support sheet 12 is preferably 10-150 mils thick

20  and more preferably 30-80 mils thick.

An exemplary three-dimensional contour 11, shown as a dome shape
in Fig. 3, may have an average diameter and height of 10 cm - 100 cm or
larger, depending on the size of the surface detail, and is entirely or partially
surrounded by a flat collar portion 13. The thickness and materials of the

25 carrier support sheet 12 are chosen such that, in combination with the
waterproofing adhesive layer 14 and protective coating layer 16, the average
temperature needed for thermoforming the shaped membrane 10 (as a
laminate) does not exceed 300°F (all temperatures herein being described in
degrees Fahrenheit).

30 Although the pressure-sensitive waterproofing adhesive layer 14 may

comprise a bituminous adhesive, the present inventors prefer using synthetic



based adhesives, styrene-isoprene-styrene (SIS), styrene-ethylene-b
styrene based (SEBS), styrene-butadi ene-styrene (SBS), or m xtures

5 Anot her
preferred,

possi bl e adhesi ve is ethyl ene propyl ene di ene nononer. M
however, are pressure-sensitive hot nmelt adhesive bl ock

utyl ene-
t her eof .
st

copolynmers of 515. Preferred adhesive |ayers should also withstand nelting

t enper at ur
2 seconds

wi thout th
losing th

B e A B8RO R e, B Sy
Rusghcpi Bk R lnd b psoog LoRl, Bephe(i i ERILLAG ke

e abi11ty to provi

bet ween
and to

r 16)
pressure

sensi tive baleekiadbesivgsrstireredsopeneataehy (EIH)t atyrehgpttodéne-butgleneves, such

as |ight absorbers

stabilizer
hindereg 1
di oxi de; e
Preferred

stabilizer
5, 496, 615,

(i.e.. carbon black, benzotrjazoles, etc.), ligh
gtyrene basadh (REES), styreresbundiensyrzresgeSBS) oo mixiugesh thereof,

RO M SR RIS s M
. . I o | i i

préfenel " hoRiNes e PRGFuCRBTe IImeRS Mditkhe, BIGE

copelyantre of Sib.t Prefpaet aiwbsivedaypershoulsl alsp waiviedand atel

synt heti c adhesive |ayer 14 has a 20 0E}enetration greater than abou

deci mi | | i ntareperapares)n thesange between 16

5-73, inco
synt hetic
|l aps ang e
thickngss
preferably

i f Ela)ld&QO?Fg(ai@m dur@tiqxb@fcheh‘g?em
BrEnfS Do anihahie L BnEeR0 dounenieis, Rl e dpiin e
SAEGRLO adhoty SRS M Carkboplion A Brbdeiive SSFR(S 5RO I

tidability to provide 4 bohd Wit posd castinageterost preferred. In p

t

e.

ni um

t her eof .

and

t 30
ASTM D

he

t hat side

e
re
referred

menbranes and nethods of the invention, the shaped  waterproofing nmenbrane
10 further conpAhedessupe sensitivye adbesive layer 2 ean optippallylcentaisstypicatk and t o

protect th
sunlight).
ability of

cast concr
15

20

25

30

SRS st s, o A PR B
L Lt e e R e
phenols), fillers (i.e. calcium carbonate, silica, titanium dioxide, etc.),
plasticizers, rheological additives, and mixtures thereof. Preferred synthetic
adhesive layers contain light absorbers, light stabilizers, and antioxidants.

As discussed in US Patents 5,316,848 and 5,496,615, the adhesion to
post cast concrete is improved when the synthetic adhesive layer 14 has a
penetration greater than about 30 decimillimeters (dmm) (150 g, 5 sec., 70°F)
as measured according to ASTM D 5-73, incorporated herein by reference.
The "adhesive" nature of the synthetic pressure sensitive adhesive 14 has the
added benefit in that side laps and end laps of the membrane 10 are easily
formed. The average thickness of the synthetic adhesive layer may be 10-150
mﬂs, more preferably 20-100 mils, with 50-100 mils being most preferred.

In preferred membranes and methods of the invention, the shaped
waterproofing membrane 10 further comprises a protective coating layer 16 to
decrease tack and to protect the adhesive 14 from dust, dirt and the elements
(particularly sunlight). At the same time, the protective layer 16 does not
defeat the ability of the membrane 10 to form a fully adhered strong bond

with post cast concrete. The protective coating layer 16 may comprise, for
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-10 exanple, a polyner coating, a |ayer of particulate matter, or a m xture
thereof. Exenplary polyner coatings nmay conprise sytrene butadi ene rubber
based (SBR) coatings, carboxylated SBR based coatings, acrylic based
coatings (e.g., an acrylate), polyvinylidene chloride based (PVDC)
coatings, polyvinyl 5 chloride based (PVC) coatings, ethylene vinyl acetate

copol yner based (EV coat j.ngs, . ethyl ene, ef hyl acetate copol yner based

( EEA) ~ coat PHgERe apBﬁ%EﬁF 8?%%?&1%13885&?%&}"{% matter) rasmprtughemecioat i ngs,
pol yureth r%#ﬁ?f Iljfiﬁéri . St - | r%%e‘ t I coat i ngs,
styrene- g%t?ea e e-ﬁg yrene ga d%{(ag%%fﬁcoatl ngsft,% %‘%t%rageﬁ%-alg'ﬁ%ﬁfgﬁggd

but yl ene- s(SBRy ragaﬁzh?, barberly (tEBSBRCb:Rk RYatingd, adrylicbased cbaﬁﬁg%e. Jpreferred
protective coating layers 16 are acrylic based coatings, and s% preferred

are styrenan aerylate)r polifvinytidede cddetidessbaspd ofBEDC) ecoadingss pbbyvingil ch are

el astoneri g ,i n. nature referred.. As used herein, the ter "el astoneric"
means aﬁ1dI &ﬂ%’gﬂg ?%da@],@r&? é&ﬁ%@gﬁo‘?tg ewg%ﬁr?ée?t%;:%‘élﬁ‘}ﬂiﬁ@séa EYAr to th:)se
of wvul cani Zﬁ'a‘éin tu b 1N ﬁ;j%.c n ed to retract
rapidly to appgg’xi%tgbdee?‘g g%rhgilna #aé%g%:ﬁpé en rglf)gegaagedaiﬁlg ag?ag#%s1 c acrylic

based coat polgehletsprenefirisedd coatifigs| polyester i basetly téatengs) Upolhafdthihd € based
coatings are nost preferred. The average thickness of %ﬁe protective |ayer

16 may be basedheoatinfigspnstyrane-isopseneastyiraner cdoasedf (FISp| gobings, Pgremed s. The
protective, | ayer 1

I 6 may ,opti.o y contain typical _additives and have a
penetrat i ohu’i?QI"tﬁ‘@'ngﬁ?%/ahas?é k]%ec%’é‘&ﬁ B’Q’deg%‘ﬁ gne, hadylgnesstyzenrs ti ve

adhesi I 2scrl hed € ing layers .16 made from pol yneric
mat er i \({1 S ?%ﬁg(éﬁ%%@ﬁﬁg%ﬁy?g?wwg?@é%#y i nclude titanium di oxi de or zinc
25 oxi de for prPiefatddprdtéctive ¢ohtigh layeds 18RIre aasylid bés@a&daﬁngs,,aﬁcﬁl c,

cal cium carbonate, sand, slate dust) to enhance 'scuffing- an

abr asi on- r mwist prafewed Are styxenerbutylanplate basedwostingsi Peoteatjee layeraitty conpri se
nor gani © 3! L& R Ok o GREEAM A IS TLELR! B i, 2dhesi ve
“elastomeric” means and refers to an elastic polymer having a property
15  similar to those of vulcanized natural rubber; namely, to stretch when pulled
and to retract rapidly to approximately original length when released.
Elastomeric acrylic based coatings are preferred, and elastomeric styrene
butylacrylate based coatings are most preferred. The average thickness of the
protective layer 16 may be anywhere from 1-80 mils, and more preferably 5-60
20 mils.
The protective layer 16 may optionally contain typical additives and
have a penetration value similar to those described for the pressure-sensitive
adhesive layer 14 described above. Protecting layers 16 made from polymeric
materials (e.g., butyl acrylate) preferably include titanium dioxide or zinc
25 oxide for protection from sunlight, as well as fillers (e.g., talc, calcium
carbonate, sand, slate dust) to enhance scuffing- and abrasion-resistance.
As just mentioned, the protective layer 16 may comprise inorganic
particles which are roll pressed onto the waterproofing adhesive layer 14
(where no polymer protective coating is used) and/or mixed into the a
30 polymer protective coating 16 material. A number of particulate materials
believed suitable for this purpose are catalogued in US Patent 5,496,615 of

-11-



b

(where no polynmer protective coating is used) and/or m xed into the a 30
pol ymer protective coating 16 material. A nunber of particulate nmaterials
believed suitable for this purpose are catal ogued in US Patent 5,496, 615 of
-11 Bartlett et al. and US Patent 6,500,520 of Wercinski and Seth, as
previously referenced above. For exanple, Bartlett et al. disclosed

b1 122 Bl gt BRI 5 00tk gy ARl 755, o

dust, cl ay, i-um di oxi1 de, €arbon r

di scl osed padrbhéddesbdle. WopTbratple, Bakdi@t bf ANHEARA Phitidka &b &gﬁﬁﬂﬁz fly ash,
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coating_16 |. L. be..madg of | i i oat i. | i as aliquid
and al |%me8’ila%%a?5§?‘¥%§ﬂ‘§§ qﬁ%’gge’(a)#l ygs%rﬁi{sahrng € &85{ Vﬁg? ﬁ%ﬁﬁ'c?igqlhﬁr mat eri al
having par it 8sRNI&A] Oriefie@ddiitrhie8S hAINER! PLBLRN, | &rosdtfeﬁpol ymer ;
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exenpl ary Bidistes (98¢ éﬁlmm’@m@&a@)m alspspateapplaterhs a

t hr ee- di nensi ongl _cqopt Qur a done urroun rtially or
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entirely by a fat> ¢BF IPAPYSEE: SRtts. [G AV F I R8Y oY ImriH&F 3 BRYPRHGs” edges
(such desy e | PP | b L Ol ofl n'%@ﬁ'ﬂ’é to
perm tqg vvgtt%i er rgﬁﬁeﬁgasﬂai%gﬁ'{%&@%%ﬂgggﬁggﬁ%}gh%m {/ﬁ‘%agféporfoa{]” e a %ter-t i ght
20 seam w polyhsdriee tcohtimg' miiteréal, havinge rjarticdhtes ewadger t athler ngdditimesr pr oof i ng
menbranes on the formwrk or other substrate surface. As shown in Fig. 1, an
exenpl ary HepmRsratedginge the melymsy omamay be madessalely; ofypadicessthabara1 al so i s

b
Fast oni ng. PR P EHpE YGRS Sndlenfrdsthe o RN B8 f ace. The
Support st fiiG i SutdPadRetiRElayeE14RhQY BESuLEF polymer coating layer 16.

15 As shown in Fig. 3, an exemplary shaped waterproofing membrane 10
preferably has a three-dimensional contour 11 such as as a dome, surrounded
partially or entirely by a flat collar portion 13. The flat collar portion 13 has
edges (such as designated at 15) which are preferably straight in nature to
permit a waterproofing tape to be used conveniently to provide a water-tight

20 seam with “sheet-form” (i.e.,, conventional reverse tanking) waterproofing
membranes on the formmwork or other substrate surface.

As shown in Fig. 1, an exemplary supporting structure 30 has a
corresponding dome shape 31 also is entirely or partially surrounded by a flat
collar portion 33 useful for fastening the structure 30 onto a formwork or

25  other mounting surface. The support structure 30 may be thermoformed or
stamped from a thermoplastic sheet material, such as ABS high impact
polystyrene, poly(vinyl) chloride, polypropylene polyethylene, and others.
The support structure may also be made from sheet metal such as steel, (e.g,,
stainless) aluminum, coppetr, tin, or other metals. Many of these metals can be

30 thermoformed or stamped into shape relatively conveniently. The average

thickness of the support structure 30 is about 10-200 mils and more preferably
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stanped froma thernoplastic sheet material, such as ABS high inpact

pol ystyrene, poly(vinyl) chloride, polypropylene polyethylene, and others.
The support structure may al so be nade from sheet netal such as steel,
(e.g., stainless) alumnum copper, tin, or other netals. Many of these
metal s can be 30 thernofornmed or stanped into shape relatively conveniently.
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ot her fastmeel?lasﬂixelaml this old Nead gh dxhé’ssnfel héam@g latid grthiag éfOtEeecur e the
structure to formwrk. This does not rule out using brittle materials which
shatter, howtarial, Busapsefesigdhthicness avidl efien depsodbepen tthe beiaesphg
alternatlve gewis (e.g., adhesives, drilled holes, etc.). 15 In addition to
done or rical shapes ot her t her nof or med or stanped

t hr ee- men31 o] pé%i’dﬁzf@ <1lq can be
enpl oyg%, but 3@1& shap éa%gree p%é%??ggqgigﬁggﬁ?ﬁey are egg?’héu dnerabl eto
di st orti onideally writistargl nails estapilys, tdreothet fastereretbeirgg deivehahreggh tiegai nst t he
menbr ane- covered 10 supPortl ng structure 30. Furthernore, a rounded 20 shape

provi des bfetesllar pewcm Otseeutq) rseﬂléﬁanederfannwerkuam does netomle eut 30)
thus bett bl th t
bnsur i g bBTIER e netsriafe B SteE! 1l BRASS itk Fateridl) & 19, <

also be attached using alternative means (e.g., adhesives, drilled holes, etc.).

15 In addition to dome or hemispherical shapes, other thermoformed or stamped
three-dimensional shapes such as cylinders, boxes, pyramids, etc., can be
employed, but dome shapes are preferred because they are least vulnerable to
distortion or twisting caused by the wet concrete or mortar cast against the
membrane-covered 10 supporting structure 30. Furthermore, a rounded

20 shape provides better flow of the concrete around the support structure (30),
thus better enabling the consolidation of the concrete, and improving or
ensuring bonding between the concrete and support structure (30). It is
preferable to have fewer sharp edges or creases which may lead to
weaknesses in the surrounding concrete.

25 Although the support structure 30 (dome) may be filled with material,
such as a polyurethane foam or mortar cement, to resist collapsing under the
weight of concrete, it is believed that the thickness of the support material and
the material chosen (e.g., synthetic polymer, metal, or combination thereof)
may be such as to allow the support structure 30 by itself, without filling its

30 cavity, to support the weight of post cast concrete. Nevertheless, for

extremely large formwork installations, wherein pressures of huge volumetric
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preferable to have fewer sharp edges or creases which may lead to
weaknesses in the surroundi ng concrete. 25 Al though the support structure 30
(done) nmay be filled with material, such as a pol yurethane foam or nortar
cenent, to resist collapsing under the weight of concrete, it is believed
that the thickness of the support material and the material chosen (e.g.,
synt heti c pol re. netal ., or conbination,thereo may be such.as to all ow
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hole with ﬁwﬁﬂﬁ%_ﬁaﬁm&?& In preferred nethods of the invention,
t he supporting structure 30 is nolded using the sane nold as used for

provi ding the thrprefedredentetiunis! of therinventian thhesupipapting waivetyreddl isng

menbr ane 10 I(to be further described 1o below). The supportive donme

st ruct ur e Moldeghising theisame ol @s J1sed foe Provining Beathreesdimensioralt i on 32

surrounded_entirely on parntjal]l f | C r portipn 34, serves not
only to suPFpeT¥ ¥h esﬁ%‘&g’s% W\%F@TBBM mg%ﬁ?g}ﬁ%ﬁtg lri)‘?)f‘dﬁ@ﬁr gf’sc@eflnst al | ed
over aydi e&a@‘jg.)AO of- other surface detail,-but-is also serves for protecting
the simlarly shaped nenbrane 10 during shipnment. For exanple, the
supportive domhet supportive3donen stractpiracil witich ssiindbarlysiHasai ethress t he out er
first face_of the penbrane 10 to_protect the adhesive side _of the nmenbrane

(i.e., thedimegsionabeeniour potien A svrrerpdehrantiglyepr Pastallnlby atfiad shaped
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membrane 10 when it is installed over a tieback 40 or other surface detail, but

15  also serves for protecting the similarly shaped membrane 10 during shipment.
For example, the supportive dome structure 30 can be placed into a box
situated on the outer first face of the membrane 10 to protect the adhesive side
of the membrane (i.e., the rigid dome is placed over the soft dome), and thus
the shaped membrane 10 is “tucked under the hat,” so to speak. At the

20 construction site, the order is reversed, with the supportive dome structure 30
being fitted over the tieback and fastened onto the formwork 40 or other
substrate surface by nails or other fasteners driven through the flat collar
portion 34 and into the underlying formwork, and then this is followed by
fitting the shaped waterproofing membrane 10 over the dome support 30.

25 The membrane 10 can be attached it to the supporting dome structure 30
and/or surrounding formwork or adjacent conventional membranes by any
means known, such as by using a conventional mastic or other adhesive.

It is envisioned that shaped membranes 10 with domes 30 of
corresponding size can be packaged together as sets, much in the manner of

30 stacking identically shaped hats or bowls. Moreover, such

membrane/support sets can be variously sized (in the manner of stainless
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20 construction site, the order is reversed, with the supportive done

structure 30 being fitted over the tieback and fastened onto the formwork

40 or other substrate surface by nails or other fasteners driven through
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applications. For exanple, a shipnment of  both "shaped™ and "sheet- fornf
(convent i othel“shertformheenibrapes withh whichdhey will e wsedafor dypicalareviesei s bundl ed

L1 anspor t - BRENEARRIaRS AT aEle o AR o DPRe” ARees () SReEl b
form” (conventional) membranes (supplied in roll form in carton) can be

15 bundled together (such as by using plastic wrapping, binding materials, etc)
for transport the cartons together conveniently to the construction site.

Alternatively, rigid domes (or other three-dimensional shapes) can be
used as the waterproofing membranes themselves, such as by first stamping
or thermoforming a rigid sheet into the desired three-dimensional shépe (e.g.,

20 dome or pyramid surrounded by one or more collar portions or flanges), and
subsequently this structure is coated or layered with a coating for bonding to
fresh concrete. For example, the coating may comprise rubberized asphalt, a
synthetic polymer adhesive (e.g., SIS, SEBS, acrylic, polyurethane, etc.), a clay
based adhesive (e.g., bentonite, smectite), or mixture thereof.

25 The outer edges 15 of the shaped waterproofing membrane 10 are
preferably straight so that the membrane can be conveniently overlapped
with those of a conventional reverse tanking waterproofing membrane.
Furthermore, the shaped membrane 10 (Fig. 3) and conventional membranes
installed onto the formwork (See e.g., Fig. 1 PRIOR ART) can be seamed

30 together by using two-sided reverse tanking tape (e.g., Grace PREPRUFE
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Alternatively, rigid dones (or other three-di nensional shapes) can be used
as the waterproofing nenbranes thensel ves, such as by first stanping or
thernoforming a rigid sheet into the desired three-di nensional shape (e.g.,
20 done or pyram d surrounded by one or nore collar portions or flanges),
and subsequently this structure is coated or |ayered with a coating for

DO N9 * Sapd)l B IEoR of GonbiAlaRWBIRy BAReEQ bR ol Y 136, "ubDer | zed

asphal t, etic pol ymer adhesive I acrylic,

pol yur et haamountling)the tiebacky40.based adhesi ve (e.g., bentonite, smectite), or
m xture thereof. 25 The outer edges 15 of the shaped waterproofing menbrane
10 are preferélblf‘l;ftb@'réxeghplagbeﬂﬂ’&dunh@tsrfér#bﬁanﬁem,tiéiscpmsibl&amIy

I d ith th f ti | e t ' t fi
menbr ane. PrRTE S MEREraRe dhh A5GIP IR B REORDUEE: o DOf i SRRRRSHL | onal
nb | liad,. . F] I b
ceanca 3o TEHRRE ORrARbbRCorREBIR o 0TS By fontrld fhe walipISiti', 200 7

PREPRUFE  adhesit@Rfkr 19 divectly dotcia eigid e dsmbisionf lcoRfhueatirarsdas ound the
area surrounding the tieback 40. I'n further exenplary enbodi nents of the

i nvent i on entirely or pagtdally by taoflatodlat gertionyéotinvaed by eptionallyi coatinge
properties of hoth the shaped nbrane 10_and support structyre 30, such
as by coatHrﬁﬁcFﬁ%cmlﬁyggqmﬁéE%g%&sF aY%I’yé[&“Si‘l‘egf‘?‘g&thW desirpble 1 gi d

t hr ee-di ' S | ..0 tial ve.a flat collar
portion, nﬁgﬁlg\%ﬁn‘g@% éngﬁéﬁygg‘g‘gﬁmﬁgr%éé%%%teéﬁ%ae %%a{r%ﬁg af?'er onto the
adhesi e |c@nSiminphtosmated (3@ the Plahf o asReible Rt the édintnichen BfePr-m ng a single

| am nat e because 1t would be nore tinme- 10 consunming to nmake (at the plant)

or assenbl e (aflntthis coons¢tiorsttherpresend inventotshbelieverthatciti wrill behmost esent
i nventors believe that jt will be nost c(gnven({ﬁnt for a %de_cators to fasten

a t her mof SPREEMEONE" 8BB W?r%@ fasten p thermaioraned demeisupge iryplaceyy gl ing
the flat cglelgfhe B%é&g@@%y?éﬂ%%gﬁ%f Kolilar ﬁ&ﬁoﬁhﬁﬂ) hi ?@fﬁ{voht)‘? support

donme with a correspon
and then to cover the support dome with a correspondingly “shaped”

15 waterproofing membrane 10 that is easily sealed with “sheet-form”
(conventional) reverse tanking membranes: using just four strips of tape. The
installation time is estimated to only a few minutes, from removal of the
pieces from the shipping carton. This is far less than what is required by
present industry practice as earlier described in the background.

20 The present invention therefore relates to the provision of a unified
waterproofing barrier by providing a shaped waterproofing membrane 10,
and relates to a well as the method for constructing such unified barriers on
building and civil engineering surfaces using the shaped membrane 10 in
combination with “sheet-form” (conventional) reverse tanking memnbranes.

25 With this distinction between conventional “sheet-form” and “shaped”
reverse tanking membranes in place, an exemplary method of the invention
comprises: providing at least one “sheet-form” waterproofing membrane
comprising a carrier support sheet with first and second opposed 1najor faces,
and, disposed over a first major face thereof, a pressure-sensitive adhesive

30 layer operative to bond with post cast concrete; and providing at least one

“shaped” waterproofing membrane (e.g., Fig. 3) comprising a carrier support
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15 wat erproofing nmenbrane 10 that is easily sealed with "sheet-fornf
(conventional) reverse tanking nenbranes: using just four strips of tape.
The installation tinme is estinated to only a few m nutes, fromrenoval of
the pieces fromthe shipping carton. This is far less than what is required
by present industry practice as earlier described in the background. 20 The

pr esent r vi sion u i ed

wat er pr oorr‘l’ ‘ﬁﬁ‘% jtg)olqrr eg fﬁépéﬁ%&’?&c&rﬁggﬁ Sﬁggg?}%g‘”t%? fcil ﬁanBYeafn% 10, and
rel ates tGirgt Wajdr face tHefedfEh rméssh%-s&@mrw%woﬁﬂ facm@h%? bafgiers on
bui l di ng and ciVil engineering surfaces using the shaped yane 10 in
conbi nat i cipevativie toshemd -with rpost caﬂivc@nmreﬂmathe sheped mmhrdnlerigamgm anes. 25
Wth this distinction between convent | onaI "sheet-forni and "shaped"

reverse téhraer@m@ﬁ*@nah@wnr}ﬂ sizoungeddentisaly ey partialy i by a flart@orllnr/ent i on

conpri [ as eet-fornt ofr rane
conpri gpdl[){;1 Ps : r%i']‘f)epgor E ?nanl??%nf?% “aﬁﬁhéee%o ‘ﬁ%) nt;‘maj or
faces, afgym %ﬁ{erﬁbﬁahést maj or face thereof, a pressure-sensitive
adhesr ve 30 Iayer opera Ive to bond with post cast concrete; and providing

at |east one 'Préfersbly, bathdheshedtifogn andishaper (veteprodfirg mémliseimps i si ng a
carrier support, -16 sheet 10 having first and second opposed mmjor faces,
and, di sp@@eb@mﬁmef |ar proteslive cpakirg tlaaredd, suclprass anr elaskometic ve

waterproofr hesr .e | a ef a bond post cast concrete,
t he shapecP aﬁg ﬁ%c?/or ?h?%gl % ;?é{ﬁgr 0 yoﬁl;]}'i%ﬁ%u‘rarr&ﬁﬁded
(entirgly sﬁg BfY éﬂe%i |12) a@Mestvd ﬂaﬂferfl@ hAd profeRtivé MyelAPBEHRY SKaptd overlap
and form se EB the at |east” one sheet- form waterproofing Prenbrane

Pr ef er abl yneﬂmbr.met]rﬁ)eare tieermdformed tugetlerpsd simglepiece imingtexenbr anes  fur t her
conprise a prot ecégve coating layer 16, such as an el astoneric poI yneric

coating and/ or 1n Buthercexemplagy %Pésrp?esf‘@rpé’ﬁﬁ ?quhﬁ’ec@r]”@feﬁby support
sheet 12, AHNRY! ek ARE Jsémeaf}ﬂonr qeA! 'nte bR¥RLiBuRE e Shapey merbrane

t oget her as srng e prece
waterproofing membrane 10, is first installed onto a formwork or other

15 mounting surface, so that the shaped membrane can be positioned over the
installed support structure 30.
Fig. 4 illustrates another exemplary shaped waterproofing membrane
50 of the invention which is installed around a penetration 60 (e.g., pipe) in
the building or civil construction surface 62. In this case, the three-
20  dimensional contour 51 is cylindrically shaped and surrounded by a flat collar
portion 53 molded from the same sheet material. The outer surface of the
cylinder 51 and upper face of the flat collar portion 53 are covered by a
waterproofing pressure sensitive adhesive and optional protective coating
(similar to the layers illustrated in magnified view in Fig. 3). The flat collar
25  portion 53 has preferably straight edges (as designated at 55) to provide quick
seaming, using conventional two-sided reverse tanking tape (e.g,
PREPRUFE® brand), with “sheet-form” (conventional) reverse tanking
membranes (not shown) that may be installed on the substrate surface 62.
In a further exemplary embodiment, the cylinder form 51 can be
30 replaced by a cone shape. The top of the cone can be cut at the desired cone

height to achieve an opening diameter corresponding to the diameter or size
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In further exenplary methods, a support structure 30, preferably nvolded
fromthe sane nold used for thernoform ng the shaped waterproofing nenbrane
10, is first installed onto a formmrk or other 15 nounting surface, so that
t he shaped nenbrane can be positioned over the installed support structure
30. Fig. 4 illustrates another exenplary shaped waterproofing nenbrane 50

of the inventiagn ich js installed around a penetration (e.g., pipe) in
the bui | dPhthedbiest(PiPeinpile Gap/isth) Qe WakTRIoled, The sse g g‘ze -t hree 20

di mensi onal__con r i S | i i ¢al | ynshap a rraunded a flat

col l ar pg}rp?%}’%g ﬁgl%%‘%eg ?’ﬁ%?r%n?qﬁe@ he4)sﬁge€&r$a?fe{?$%lW_ﬂfrhagg%uﬁ%&? surface of
the cyli pggdiderhbRNdabtiPet HRCRoMfrddiRnf kaé, erthae BY tw&@q?r%oﬁh _covered by
a waterproofing pressure sensitive adhesive and optional protectlive coating
(simlar noerhbwanea)evauldireqsire ated in nagnified viewin Fig. 3). The flat
collar 25 portion 53 has preferably straight edges (as designated at 55) to
provi dé qui ck IBeafRTEgoIngs erabadiments | allﬂ‘t‘%@f\ﬁe@r‘? el?@rvége‘fa ing tape
(e.g., PREPRUEE(r) Dbrand with "sheet-fornl (conventional) reverse tanking
nenbranesﬁsﬁgFﬁéﬁé&ﬁyggﬁé%ﬂ%my be installed on the substrate surface 62. In
a further exenplary enbodinent, the cylinder form51 can be 30 replaced by
a cone shape. The top of the cone can be cut at the desired cone height to
achi eve an opening di ameter corresponding to the dianeter or size -17 of
the object (pipe 60, pile cap, etc.) to be waterproofed. The use of the

t hree- di nensional cylinder shape 51 (Fig. 4) or cone shape wll also save
consi derabl e | abor at the construction site, because the waterproofing

menbrane 50 woul d require s The foregoing enbodi nents and illustrations are
provided for illustrative purposes only. -18 It is clained
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1. A nethod of waterproofing a building or civil construction surface
having a surface irregularity, conprising applying to said building or civil
construction surface over said surface irregularity a pre-fornmed, shaped
wat er proof i ng nmenbrane having a carrier support sheet having first and
second opposed maj or faces, and, disposed over said first nmajor face, a
pressur e- ﬁ%?]as{nv% wat er proofi ng adhesive | ayer operative to bond with
post cast "CONCré sai d shaped nenbrane carrier support sheet having a

t hr ee- di nensi onal copt ou égtendl ng d g from,sal d first, myjor face
and of suff|C| dnt sify&gtyod \Y\éﬁfteg%‘ioﬂ E@ e Yyeiverqopgtruckion

t hr ee-di i margav\(,i\ﬁgtaoé{{rfgc?e Qg?%rgg&g a flat collar portion. 2. The

met hod of rel n sai i'on&l  contour has a done shape,

a coni cal shapeappa m@ﬂorujﬁdwlldsﬂgaﬁm@rc@stﬂydtm S\alfasaps: sald The net hod
of claim1 conprising applying a supporting structure over said surface

i rregul ar iswfaseiioregudarify hyiragosaked, Shrr:a}midwamgmﬁlm@membmhamg t hen
appl yi ng sai d shaped vvatﬁ r,oof.in ge rane over id sup ortl%&structure
wher ei nsdt ¢RI shedt hying dithang SErboBPIRSHSP ANl A6t

surr Oundechlg?OS%dde%E‘ Sgﬁi h%t IPBECKII%QQ a éres-glaf‘e g@%&?@e%a&er kmfﬁlger ein said

t hr ee- di nensi onal con tin ructure corresponds with

sai d thr e@rd}wsmnﬁy@ﬂabemm@wmid saildpsdianet cvmdretdseed shaps@nbr ane. 5.
The nethod of claim 3 wherein said three-di nensi onal contour of said shaped

wat er pr oofmﬁglbmenblcarmemalspla)r(ﬂ@heeEhapmg@dlregailmeﬁm@wMOMQm onal contour
of ol ai m EXRRS ORI b RBHO T B TBBRT AEEE FENG] SHEINGRL 7B et eot i ve
coating | ayet, Q¥R s i & 1%@5?1%{?1‘%%5&33'tMé’eedlmensmnal contour being

surrounded by a flat collar portion.

2. The method of claim 1 wherein said three-dimensional
contour has a dome shape, a conical shape, a cylindrical shape, or a
pyramidal shape.

3. The method of claim 1 comprising applying a supporting
structure over said surface irregularity prior to applying said shaped
waterproofing membrane, then applying said shaped waterproofing
membrane over said supporting structure, wherein said supporting
structure has a three-dimensional contour surrounded by a flat collar
portion.

4, The method of claim 3 wherein said three-dimensional
contour of said supporting structure corresponds with said three-
dimensional contour of said shaped waterproofing membrane.

5. The method of claim 3 wherein said three-dimensional
contour of said shaped waterproofing membrane has a dome shape and
said three-dimensional contour of said supporting structure has a
corresponding dome shape.

6. The method of claim 1 wherein said shaped waterproofing
membrane has a protective coating layer over said pressure-sensitive

waterproofing adhesive layer.
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wat er proofi ng adhesive layer. -19 7. The nethod of claiml1, 2, 3, 4, 5 or 6
additionally conprising applying to said building or civil construction
surface at | east one sheet- form waterproofing nenbrane having a carrier
support sheet with first and second opposed nmajor faces and, disposed over
said first major face, a pressure-sensitive materproofing adhesi ve | ayer

operative to bond w-h t.C . flat col | ar portion
of said shapedoalaterrlt)}? e%ﬁﬁdr?gﬁ%? gc%\%e% onéfeé\ gglftb IysCOIRIIGING, sai d at
| east one a@]?ﬁigﬁo@dﬂ%ﬁﬂ’iﬂ% gpfcmpcaﬁs@hﬁ&% s®rfaddI8t [BLP Qe Qhegt-2I M 7
wherein said sheet waterproofing nenbrane has a protective coating |ayer

over sai d fprmssaterpsefmig meenbrsatecipringfa ciyrmaisepipoet slgetrwitB.firkhe met hod of

claiml1 wherein said carrcier, sypport sheet f or med _ of synthetlc pol ymer,
metal , or HYhHRRBEBPOPHGMBYPT &S A1y lwgiwer seisstixstveagatiaed oot i ng

adhesi ve | BHELa OIS 365w DAKooRRE UHANS VAN NEbefy ATARIE; A0, The

nmet hod of cl'ai m erein’s presSsure-s ter’ adhesi ve

| ayer CO”Hfdsi’%ﬁstbéGd(:ketreUWl@rrenp&ilﬂ'f%%‘lbélr%@twn%‘f'sﬂitﬁ@l@%é’d rubber, an
acrylic or acrylate, a vinyl ether, styrene-isoprene- styrene,

styrene- etmgteepmdfmgymﬂmdamuwmelapstamdaﬁﬂmmsawethsSzyndemeleasebﬂn@/I ene
pr opyl eneﬁt}weng or a mx&ﬂgitrng thereof. 11. The nethod of claim1 wherein
sai d pr essule8l d@m W3 tgEPT rBLBYIRRY. adhesi ve Iayer conpri ses styrene
-isoprene -styrene. 42, T I.d carrier support

d
sheet conprises | oW dfe ns?ﬁ?gg)gppaéﬁgl“éhgellﬁ?l\ah eh&a}s{gﬁprgp '®Fai m 10
wherei n sahdmbrhhe HasHHPRABELI SOEStin € PR I0vEP s@idPPrasllisd-senditived conpri sing

a low density polyethylene. 14. The nethod of claim7 wherein said at |east
one sheet -watarproofing adhesive layer.

9. The method of claim 1 wherein said carrier support sheet is
formed of synthetic polymer, metal, or combination thereof and said
pressure-sensitive waterproofing adhesive layer comprises a non-
bituminous synthetic adhesive.

10.  The method of claim 1 wherein said pressure-sensitive
waterproofing adhesive layer comprises butyl rubber, polyisobutylene,
polyisobutyl rubber, an acrylic or acrylate, a vinyl ether, styrene-isoprene-
styrene, styrene-ethylene-butylene-styrene, styrene-butadiene-styrene,
ethylene propylene diene, or a mixture thereof.

11. The method of claim 1 wherein said pressure-sensitive
waterproofing adhesive layer comprises styrene-isoprene-styrene.

12.  The method of claim 1 wherein said carrier support sheet
comprises low density polyethylene.

13. The method of claim 10 wherein said carrier support sheet
comprises a polyolefin blend comprising a low density polyethylene.

14. The method of claim 7 wherein said at least one sheet-form
waterproofing membrane carrier support sheet comprises high density
polyethylene and said shaped waterproofing membrane carrier support

sheet comprises a blend of low density polyethylene and high density
polyethylene.
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wat er proof i ng nenbrane carrier support sheet conprises high density

pol yet hyl ene and sai d shaped wat er proofi ng nenbrane carrier support sheet
conprises a blend of |ow density pol yethyl ene and high density

pol yet hyl ene. -20 15, The nmethod of claim 13 wherein said carrier support
sheet and said adhesive |ayer of said shaped waterproofing nenbrane are
nol ded i ntegraliy a | am 0 ' I d-hhree-di l.opal . cont our.
16. The method 1051}'/ cls%}?errm%gh g\grgfglltagm.sg# ths% ﬁggle%lg\g:? Z‘?‘S?S{o{?ﬁﬁ’l& ﬁl%\gﬁbrane
further comd éddadhepivat Gt vesg@adhaped ayRrpyufidy endbisthe amel ded
integrally with said carrier support sheet and said adhesive |ayer to

obt ai n saimoldeddatenadlysisoméamematedarobtain said¢hreq-Hodensioohhcont®unher ei n
sai d pressure- sitive terproofi dhesi ve .l ayer .conpri ses.
styrene-isopre -'sty}ff}é%ﬁle\zgﬁagggF 1mpf%i” ?V‘esadez;?%?ﬁﬁdl“é P i ses an
acryl ate i 0 2 | L i.hding or civil
construct ﬁgﬁhé’gg?%%‘g“?g%?@g%%g af%ﬁo(r%\%l‘rl‘i@ %&%ﬁa’ggﬂlggggia?%egul arity
conpri ses m@oldeddacégrally. wikhesaigchpde Oéushort ¥hdst shekaidadhédve layer

t hree-di nensi onal contour of said shaped waterproofing nenbrane has a done
shape and togaditain $riddhdeerdimposianat oontour. of said supporting structure has a

correspondi ng ape. 20 he .nmet hqd of cl.gim 19 additignally conprising
applying to s;%mfm ad Ogéfi"é{n M eé”ﬁ’éb%alad}rﬁ?%%‘ieé?ed}sb'ii’f’? ng menbrane
havi ng a [ . ] : | . . ' faces
and, "t spoaiab o HERRS P B er Nobhridds Sy UK RBEAMNC ORREAE ATl

wat er pr oofgriagect BéhRaitig lag¥ e copeisat iaveadroldiordatthkh post cast concrete, and
seam ng said shaped waterproofing menbrane to said at |east one sheet-form
wat er proof i ng nihbr dhlee method of claim 3 wherein said building or civil

construction surface comprises a formwork and said surface irregularity
comprises a tieback.

19. The method of claim 18 wherein said three-dimensional
contour of said shaped waterproofing membrane has a dome shape and
said three-dimensional contour of said supporting structure has a
corresponding dome shape.

20.  The method of claim 19 additionally comprising applying to
said formwork at least one sheet-form waterproofing membrane having a
carrier support sheet with first and second opposed major faces and,
disposed over said first major face, a pressure-sensitive waterproofing
adhesive layer operative to bond with post cast concrete, and seaming said
shaped waterproofing membrane to said at least one sheet-form
waterproofing membrane.

21.  The method of claim 1 wherein said surface irregularity
comprises a tieback and wherein said three-dimensional contour has a
dome shape.

22.  The method of claim 1 wherein said building or civil
construction surface comprises a concrete formwork and said surface
irregularity comprises a tieback, pipe or other surface detail, said method
comprising adhering at least one sheet-form waterproofing membrane to

said concrete formwork, adhering said pre-formed, shaped waterproofing
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21. The nethod of claim 1l wherein said surface irregularity conprises a
ti eback and wherein said three-di nensional contour has a done shape. 22.
The nethod of claim1 wherein said building or civil construction surface
conprises a concrete formwmrk and said surface irregularity conprises a
ti eback, pipe or other surface detail, said nethod conprising adhering at

| east one = r E i > f r.maor Kk,
adheri ng s@%%%?;éé)F%Hﬁ%ﬁbghoggégp %ﬁ%%@ﬁ%&k@i&%ﬁ@?@@%&& eborti on of
sai d concrogtoghéosunfacdk dotdl, asal shamhRigawgetprpaid adlesthate shyetdomndet ai |,
and seam ng together said at | east one sheet-form waterproofing nmenbrane
and sai d praterpioefiag mrapRanaanst sidarpformednshanes wetenpsoofieg a conti nuous

wat er proofing,barrier thﬁrebet ween. wat.er pr oof ed .bui égtlv&% or civil

23.. A
engi neer i MECEPFARE £ BTOIAG & QRGRPUSHEAEPHd T DRI hereBatwerny o 't o e,
g . L ' Ul o v
shaped vl er pr oaf | gy (RAEARGRORRIASING chil AL RESHBRAEyShect havi ng

first and second opposed or faces spose sard first major

face, a preesided-isetisi mievRodvaf elapmobfi ng adhesive | ayer operative to bond
with post cast concrete, said shaped nenbrane carrier support sheet having
a three-di nensiZdnal 4pre denmedahapedrivatcupvepiaigymemimagsgicninnisingreaj or f ace

and of sufficient si cover ace ifrre rity i.n a bujlding or

t |
civil constFuét PBRP _rslhﬁggPagm%ﬁ?ﬁtﬁj&%ﬁ%\gﬁ&pgg%‘?Hb@ﬁf Gifesd hg surrounded
by a flat £ghd@f REEShRN firdPmajdirabé &1 IR -sSHARRA Me%fu&ﬁ{g ng menbrane

of claim24 " additionally conprising a protective coating |ayer over said
pressur e- Rkesivel leenaperqiivactd gnddigspost dagy edncréte, shikshaped or med, shaped
wat er pr oof i ng_nenbrane of claim?24 packaged with a supporting structure,
wher ei n sanembuppe caimer seprart sheet having a thuee-dinmnsi¢ralaiontewt our

surf OundEdexl%ch?mfgl oauttw%?'ldiyafroﬁlogéiidof?fst 6rlrrllrgljjor face and of sufficient size to
cover a surface irregularity in a building or civil construction surface, said
three-dimensional contour being surrounded by a flat collar portion.

25.  The pre-formed, shaped waterproofing membrane of claim 24
additionally comprising a protective coating layer over said pressure-
sensitive waterproofing adhesive layer.

26. The pre-formed, shaped waterproofing membrane of claim 24
packaged with a supporting structure, wherein said supporting structure
has a three-dimensional contour surrounded by a flat collar portion, and
wherein said three-dimensional contour of said supporting structure
corresponds with said three-dimensional contour of said shaped
waterproofing membrane.

27.  The pre-formed, shaped waterproofing membrane of claim 26
wherein said three-dimensional contour of said shaped waterproofing
membrane has a dome shape and said three-dimensional contour of said
supporting structure has a corresponding dome shape.

28.  The pre-formed, shaped waterproofing membrane of claim 27
wherein said shaped waterproofing membrane has a protective coating
layer over said pressure-sensitive waterproofing adhesive layer.

29. The pre-formed, shaped waterproofing membrane of claim 24

wherein said carrier support sheet comprises a blend of low density
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wherein said three-di mensi onal contour of said supporting structure
corresponds with said three-di nensional contour of said shaped

wat er proof i ng nmenbrane. 27. The pre-forned, shaped waterproofing nmenbrane of
claim?26 wherein said three-dinmensional contour of said shaped

wat er proofing nenbrane has a dome shape and said three-dinensional contour

of said [ > ; 1 : The
pre-for mag, 43%%8%%%%%%%@??%? #g%?gggﬁgg% g@%@ggs%er elsrllaggi d shaped
wat er pr oofwaigrprsofirgned hasvéel preetceed prisesapptd igisop yed-sirene sai d

pressure-sensitive waterproofing adhesive | ayer. 29. The pre-fornmed, shaped
wat er pr oof i ng méhbr aheonstrurapmveatermioefiagkis gpmpeEing.cn &ppporge, sheet

conpri ses bl.end of |low densjty :22. polyethyl ene and high,density

pol yet hyl dHEraily oiimg-formetPhated, SatetRroong SRBET e SURAGA R | yer
conpri ses g4y @8e-i soprene-styrene. 30. A construction waterproofing kit
conprising, 1n a package, a plurality of pre-formed, shaped waterproofing
menbr anes accordli.ng Tle ceisAariet2én waterprbefing kst sfdhimrBoadditionadlyi ng kit of

claim30 additionally conprising a plurality of_ supporting structures,
wher ei n exOMBIIHPEa Phgalisy plisvpp@tingstauetires- wharaisieash sSupperone

Surounet e e 3 P oS ARG s ona
three- di meRskRRaLN A PEHIn Shidalde ARG 0¥ BRRIAX L 294 TBPPEANE: - 23

structure corresponds with said three-dimensional contour of said shaped

waterproofing membrane.
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