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that adm xtures to be contalned I n the packagi ng can be pre-weighed to
reduée error at the application site. Japanese Patent Application Sho

50- 14722 (Laid Open Number) of Kiyoshi Watanabe et al. taught that a sack
made of water-soluble filmcould 20 be thrown into the hopper of a m x
truck so as to introduce a surfactant into a nortar or concrete being m xed

in the truck. Upon agitation ofgliifofiike IndntiGiaick began to dissolve in the
wat er of the mx, and the contmpersed therein. The
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adm xt ur rpla bers, or other agents for nodifying

concrete. ﬁbﬂhh%sfcen%sm@bacﬁtsdhsﬁbl\&ﬁmqkachagmmm of Smith et al.

r equi red an outer protective wapper to prevent the bag from dissolving

during transportation or bef Ad ok e tRVEAtIGRL i On site. US Patents
5,203, 629 and 5, 224, 774 of V%%’Egg&lﬁr_. —di scl osed non-sol uble bags, on the

other_hand, for introdycing solid admixiuresyl i bl &skré@nansisis

known. One benefit of such packaging is that admixtures to be contained in

the packaging can be pre-weighed to reduce error at the application site.

Japanese Patent Application Sho 50-14722 (Laid Open Number) of
Kiyoshi Watanabe et al. taught that a sack made of water-soluble film could
26 be thrown into the hopper of a mix truck so as to introduce a surfactant into a
mortar or concrete being mixed in the truck. Upon agitation of the mix, the
sack began to dissolve in the water of the mix, and the contents could be
dispersed therein. The water-soluble sack consisted of a water-soluble
material such as polyvinyl alcohol, polyethylene oxide, amylose,

25 methylcellulose, hydroxypropylcellulose, or starch.

US Patent 4,961,790 of Smith et al. disclosed a water-soluble container
made of polyvinyl alcohol or polyethylene oxide and containing a solid
admixture, e.g., water-reducing admixture, superplasticizer, fibers, or other
agents for mod_tfymg concrete. Similar to Watanabe's soluble sack, the bags

30  of Smith et al. required an outer protective wrapper to prevent the bag from

dissolving during transportation or before use at the construction site.

US Patents 5,203,629 and 5,224,774 of Valle et al. disclosed non-soluble

bags, on the other hand, for introducing solid admixtures into a fresh concrete
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fresh conbkemuewnious kagsthahwere made ofrwaterssmdubletmaatesdalsoul d fall apart and
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or ditsi nhgdrelyedblen phbleaging materiat madaronpuip fiberode.gf, madehsfmvoald, m xi ng.
For non-soluble materials, such as the pulp conponent disclosed in Suginoto
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as well as synthetic polymer binders (e.g., polymers of unsaturated carboxylic
15 acids) and natural polymer binders (e.g., alginic acid, xanthum gum, etc.).
The polymeric binder was weakened in the alkali environment of a ‘ﬁé;h
concrete mix, such that the fibrous bag material could fall apart and tl?eu

package could release its contents into the mix.

US Patent 5,320,851 of de Mars et al. disclosed that semi-fluid or fluid
20 cement admixtures could be encapsulated in a gelatin or wax that either
ruptured, shattered, or disintegrated in the wet concrete during a period of

mechanical mixing.

For non-soluble materials, such as the pulp component disclosed in

Sugimoto et al. and Valle et al.,, and such as the wax component disclosed in

25 de Mars et al, the mechanical agitation of the coﬁcrete mix must be

sufficiently pursued to ensure that the packaging is sufficiently dismtegra{ed
within the cementitious mix.

The present inventors believe that faster and more convenient and

economical packaging systems are needed.
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nmonomer HARNDFRAIBREF sing an ester and an acid, the ester nononer having

the structural, fornul g 0 N a k- inveRf6h ntorhprises: etdeast H, CHs,
or C2-1 ; andAF&e?‘gmpg n%g%g&igﬁl%éaﬁ%mor CAHO ;pand the acid

monomer  Rayi ng & he.e bperdiiefor pidldhg 6 modifying a castable cementitious
10 composition; and a packaging for containing the at least one substance, the
packaging having an integral member comprising a non-water-soluble, basic-
medium-soluble polymeric material operative to package said at least one
substance, to permit the introduction of said at least one substance into a

mixer as a discrete unit, and to dissolve in a castable cementitious

15 composiion made or modified by said substance introduced by said
packaging into a mixer. Exemplary polymeric packaging materials are
prepared from a monomer mixture comprising an ester and an acid, the ester

monomer having the structural formula
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wherein R} represents H, CHs, or C2Hs; and R2 represents CHa, C2Hs, CsHy, or
C4Ho; and the acid monomer having the structural formula
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taught ispnSeithat the phack4gifig material is substantially without pulp fibers being
embedded in, or constituting, the wall of the packaging material. The
packaging, for example, can be formed into a bag (e.g., pillow or pouch
shape), a box, a tube, an envelope, a satchel, or a perimeter wrapping; or

15 injection molding or blow molding, for example, can be used to make
capsules, bottles, can shapes (e.g., cylindrical), or other rigid shapes (e.g., self-
supporting either when empty or when filled with the substances) for
packaging the additives or admixtures. The packaging material is also
thermoplastic in nature, and therefore can be heat-seamed to seal at edges and

20  openings. The packaging material of the invention does not dissolve under
normal effects of water, unlike the materials taught by Smith et al. (US
4,961,790). Moreover, unlike Valle et al. (5,203,629; 5,224,774) and Su gimoto et
al. (US 5,224,595), the present invention does not require non-soluble pulp to
be incorporated into the packaging walls.

25 Furthermore, the basic-medium-soluble polymers of the invention
provide packaging material in a continuous form (e.g., film, coating, sheet,”
self-supporting wall, blow molded or injection molded shape such as a can,
cylinder, bottle, shell, etc.) which is relatively easier to manufacture and

handle, and can be broken down and dispersed more quickly in a

30 cementitious composition in contrast to pulp fiber bags or wax encapsulates
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advant age of using the -medi un¥sol ubl e polymer as a packagi.ng materi al
i's that igkhbRigTendtesial §s phatpis tthemmoplastie proghettiesd can beemedified. Ot-or

exanple, in addition to the ability to provide three- dinensi ogglp_ shapes
(e.g., cayhaneed. o1 exdampele, iot @fgilhﬂhet%a%gﬁ%%aw pRFqvade niree-
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smaller content-volume-to-outer-surface area ratio to facilitate introduction of -
the contained (or bundled, e.g., tied, perimeter wrapped) substance into, and
15  disintegration and distribution within, the cementitious composition that is
being modified. Thus, for example, the packaging can be used to pack
structural reinforcing fibers in a densely packed formation {to increase bulk
shipment capacity) while presenting minimal outer surface area. This could
not be achieved using paper-based materials, which would lose strength
20 when exposed to moisture.

. Another advantage of the present invention is that it allows for use of
dry or fluid admixtures, or a combination of both (so long as the admixtu_.r.gs
packaged do not generate a basic medium operative to dissolve the packalging -
prematurely or contain organic solvents that dissolve the packaging material). _

25 .. Moreover, packaging of the present invention can assume the shape of‘
a bag, box, tube, or other shape to contain a plurality of fibers (and/or cement
and other substances, such as admixtures, in dry or liquid form). “Thus, the |
packaging can contain fibers for reinforcing concrete (and/or for inhibiting |
plastic shrinkage of concrete) and also containing a wet or dry water reducer

30  (e.g., superplasticizer) for offsetting any decrease in concrete workability due

to the fibers, as well as other admixtures {e.g., pigments, air control agents
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15 Thus, a further exemplary packaging of the invention comprises at
least two different additive/admixture components within one or more basic-
medium-soluble containers. For example, a plurality of fibers and an
admixture (e.g., a superplasticizer) can be contained within the same package
(e.g., bag, pouch, can, etc.) or within separate containers (e.g., a package of
20  superplasticizer contained within a package of fibers. Another exemplary
embodiment comprises an admixture in fluid form (e.g, a liquid
superplasticizer) packaged separately with or within a cement or shotcrete
mixture in dry form (e.g., dry powder) in a bag or other container shape.
Still further exemplary packaging systems and applications of the
25  invention may comprise a complete system for making a cementitious
- composition, such as fireproofing composition or shotcrete, by containing
premixed amounts of cementitious binder(s), aggregate(s), and other
substances such as fibers, admixture(s), or mixture thereof. The packaging
system is tossed directly into a mixer and torn or ruptured open by

30 mechanical action of the mixer, whereby the contents can combine with water

in the mixer to form a castable cementitious composition into which the
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description in
soluble }F))ackaging system of the present invention, shaped as a bag or box, for

containing a plurality of fibers;
Fig. 2 is a diagrammatic representation of another exemplary

packaging of the invention shaped as a can for containing fibers and/or other

concrete admixtures;
Fig. 3, is a diagrammatic representation of another exemplary

packaging of the invention shaped as a “torpedo” for containing fibers;

Fig. 4 is a diagrammatic representation of an exemplary packaging
system of the invention which, in turn, contains other packaged admixtures of
the invention;

Fig. 5 is a diagrammatic representation of an exemplary packaging

systern of the invention shaped as a bottle.




conjunction wth the acconpany drawi ngs wherein: Fig.1 is a di agr?mf)i m]{’
representation of an exenplary basic-nmedi um sol ubl e packagi ng sys ’ f? he
pr esent wawestion, shaped as a bag or box, for containi ngcayounsbity of
fibers; 15 Fig. 2 is a diagrammatic representation of another exenplary
packaglng of the invention shaped as a can for containing fibers and/or
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coat i ng, % or sheet_ material, that is 5 not water soluble but, rather,
is basﬂ@@&i‘edﬂ mexglsusteh %Fe those ¢hhtitsiceur nmarﬁreshkeﬂaustablemﬂmmmus) Nor e
parti cul arlié #_P packa d| ssoI vVes ori gh pH ] evel s such as those

that occSHMPRS é‘sf’h &a ?Jé T SOMCREEL S e%é ﬁst}' -H&xgoncmiﬁ,t ar or

fcepglrore':) ngféc?% OSI | ‘ons ﬂrs@ﬂxg%gﬁgggﬁég%ﬁﬁtcdo tﬁé?e reﬁ%qae%t’a‘?tssol ve in
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term "castable cenentitious conposition" as used her e
mxturesanomlrinb?h dry and liquid form The ternms "cenent" and cement

conposition” (Thl ch is synonynous with " cenentitious
e term “castablé cementitious composition” as used herein refers
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both to mixtures in both dry and liquid form. The terms “cement” an_d
“cement composition” (which is synonymous with ”cementitious
15 compositions”} may be used herein to refer to dry powders as well as to
pastes, mortars, grouts such as oil well cementing grouts, and concrete
compositions comprising a hydraulic cement binder. The terms “paste”,
“mortar” and “concrete” are terms of art: pastes are mixtures composed of a
hydratable binder (usually, but not exclusively, Portland cement, masonry
20  cement, or mortar cement and may also include gypsum, limestone, hydrated
lime, fly ash, blast furnace slag, pozzolans, and silica fume or other materials
cormmonly includea in such cements) and - water; mortars are pastes
additionally including fine aggregate (e.g., sand), and concretes are mortars
additionally including coarse aggregate (e.g., gravel, stone). Cement
25  compositions can be formed by mixing required amounts of certain ma'te'rials,
e.g., a hydratable binder (such as cement and/or gypsum, Water, and
optionally fine and/or coarse aggregate, as may be applicable to make the
particular cementitious composition being formed. .
Exemplary basic-medium-soluble polymeric material for making t.h.e

30 packaging of the invention may be prepared from a monomer mixture




1:5 conpositions”) may be used herein to refer to dry powders as well as to
pastes, mortars, grouts such as oil well cementing grouts, and conc&t(£T 200
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pastes additionally including fine aggregate (e.g., sand), and concretes
are nortars additionally includinglicoarse aggregate (e.g., gravel,. stone).
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materials, e.g., a hydratable bindgr (such as cement and/or gypsum water,
and optionally fine and/or CRfLse- gggregate, as may be applicable to nmake
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basi c- medi um sol ubl e pol yneric nateﬁial for maki ng the 30 packagi ng of the
i nvention may be prepared froma nmoddner -mixture 8 2 6 OCT 2001 WO

01/ 81@#65 PCT/ USA /13532 conprising an ester and acid; the ester nononer

havi ng t hgretdinRI¥epresdrts FUIGHS or (Hs; endR¥plesehis €, G3HE, Cblignei n R1
represents H, Cl43, "or Cris; and R2 represents CHs, C2HS, C3H7, or C4H9;
and t he aCiMy;nmombtier adid\vhogomee having therstrudraralfidznula
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20  wherein R? represents H, CHa, or CaHs. The ratio of ester to acid, preferably, is

1:1 to 20:1, and, more preferably, in the range of 3:1 to 4:1. The greater the
content of the acid component, the faster the polymer material will tend to
dissolve in the basic-medium.

The polymeric packaging material may optionally be made using other

25 substances such as fillers, plasticizers, other polymers, and other optiona;
ingredients, depending on the physical or chemical properties sought.

A film-forming, high pH soluble material, which is believed suitable
for packaging/ delivery of substances such as cementitious binders, additives
and/or admixtures, and/or fibers into a mixer, as taught in the present

30 invention, is believed by the present inventors to be disclosed in US Patent
4,870,148 of Belz et al., incorporated herein by reference. This film-forming
material is believed to have good properties, particularly with respect to
elasticity, strength, and a clearly defined dissolving capacity in an alkaline
medium. The ester monomer used preferably has an alcohol group and 1 to

35 18 carbon atoms, and is more preferably a methyl acrylate,

(methyl)methacrylate, ethy! acrylate, or butyl acrylate. The polymer can be a




0O 1! 15 C--0-HCH2=C Rs 20 wherein Rs represents H CH 3, or C2H The
ratio of ester to acid, preferably, is 1:1 to 20:1, and, nore pref @tdlfh gt n
the ranye0oi/s®6d to 4:1. The greater the content of the adTusongsment, the
faster the pol yner rrateriahl will tend to dissolve in the basic-nmedium The
pol yner i ©ORSHFRYET Ry HdfEPPINMeTa\Ahtd Paaticulady mattetlesterpnondmer 9%

subst ances _such as fillers lasti,cizers, qQther polyners, and other optional
i ngr edi efi{%° Rat STlegf S ethers Véﬂﬁ%i 1048 carbperatoy, satlydn . A
filmforpng.:.hl ol maf.erdial . which is.helieved suitahle for
packagi ng; ggé?%lg%gg?&é %@ﬁ%@?ﬁ%@ﬁdﬁﬁ%ﬁwﬁ? BJQ "Eﬁfﬁ?@,aqa’a'aq' tives
and/ or aggndil , [ ' ] : i ent 30
inventioﬂ, S %Ig?isgg%g{eg?cmg%égggﬁaﬁ’\%%%f% o%gée&glltlgg Sgs’g?’ﬁh S Pat ent

4,870, 14 18 cdidloh ston®, and roee parihashih oL Bafy1 eryIaie boteemeft
filmformng material is beli e\%ed to hgve gglod rroperti es, eparﬁ%fﬁ arly

with respedisteary] enethacnilate, The eaglate tanstganid acid mottefatieBoth &5 dhevi ng
capacity inu%n al kaline nedium The ester nononer used preferably has an

al cohol ~ €8 theFopolymes and indthgsiaseobthe texpalymenmay be preferably 34 net hyl a
ool ymer " to ot HedAR RS o Biresbeiner” Sidafeaniearidlty fersumomensitiarer or a
the brons IefEABIT 100 d E88 Ratudlah§ G2 SRIAAOTOTET 0 B e O

oo Ll ar |y orreBBRIL gl coMENOSRINBEIER: | bedigp B O i i

particularly styrene, e or nethacr te wth

| 5ht 0 1|8nda]&%n antomureapreferatdy instivieen| Ardnd 13t Pdrtiralathpiptefdtedy |
met hacryl at e
terpolymers are obtained from ethyl acrylate, methacrylic acid, and vinyl

isobutyl ether.
More preferably, the basic-medium-soluble polymer materials useful in
15 packaging of the invention may, for example, comprise a copolymer of 0.2 to
less than 2.5 mol of (meth)acrylate per mole of (meth)acrylic acid and 0 to 0.5
mole of a neutral termonomer which differs from the (meth)acrylate. More
preferably, the copolymer is of ‘0.2 to 2 mole, and in particular 0.4 to 0.8 mole
of (meth)acrylate per mole of (meth)acrylic acid. The molar ratio of 0.5 to 1 is
20  particularly preferred. It has been found that copolymers with such a high
proportion of carboxylic acid or carboxyl groups can still be thermoplastically
processed. Due to the presence of a large number of carboxyl groups, the
copolymers can be dissolved in aqueous media on only adding small amounts
of basic substances. This makes it possible to disintegrate or dissolve the
25 copolymers and articles produced therefrom in aqueous media without
adding alkalies or through only adding small amounts of alkalies, and the
copolymer can be reprecipitated by slight acidification of the aqueous
medium, so that it is possible to avoid an undesirably high salt formation
during the neutralization process. The carboxyl content of the copolymer is
30  preferably 30% to 50% and in particular 35 to 45% by weight, and about 40%
by weight based on the polymer (without filler) being preferred.
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and stearyl nethacrylate. The acrylate to organic acid nole ratio botzbﬂitrp 2004
the case of the copolyner and in the case of the terpolynmer may be

pref er abhyy disbaest © 5:1, especially 4: 1 In t he terpol yner PCFRBOEIZ3hi ¢ acid
to ternononer ratio is preferably 1:0.1 to 1;0.4, partlcular 1:0.2 to

1: 0. 3. 10 The Mesb xsfbr@‘puﬂ"scaméw fot‘ler@}?@bj‘?ﬁ’ei%meé— hy 2478 %I ?ebet ween 5

and 15% and nore preferably between 7 and.13% rt| ar | re

t er pol yreacid é prefierablyagryiioacies ppd ﬁ@r’iﬂﬁ&l}émeﬁésc R?L{' § l%' VI nyI

i sobutyl ether. Mre preferably, .the ba |c rred u e r terials
useful i rrermensmagragﬁ Fregend .ﬂth %)%arrpoe %rrp{gr%l séeEaa

copol yner_of, 0. [hdsTBidMPERd, Abfe pReerably,2 of

(et h) acr?\eh?cﬁéaéesa#ﬁ@%@?%‘?gﬁtgo Ad] 5)lamﬁl'seutral term)nomar \Aﬂh differs
fromthe ?1 te. Mre preferably, the copolyner is of 0.2 to 2
nol e, and |n particular 0.4 to 0.8 nole of (neth)acrylate per nole of

met h) acryl i c aghg. cofyier afanr bei provided Gint thel forns af0a ;thenn@plaahra}ly

preferred. It has béen found that copolyners wth’ s&ch a hqu‘ é)ortion of
car boxyl i prexesshhde pewidexybr ggramsar amatariall syiablee AfHpREst cé"lg?l n

processed. Due to the presence of a |arge . of ¢ rboxgl r t he
copol ynerm(ﬂdmg)eIQWB@Sﬁl@@qulrdmﬂae}HG? B 3718 dtfien F'e8 anount s

of basic subst s. This rrak |t ssol ve the
25 copol yRERINAINING, o1 Hrase SR Phes ert ?a%%%%%ﬁ%@ﬁ%aﬁia‘?‘éf‘%mom

addi ng, al kal i egyofe BRI hrlor WA NASABId (iRerR ALY belindblpurateal imdad the
copol r can be reprecipitated by slight acidification of the aqueous

medi um  send hasid-inddsupPssiublee golysieei of ahe lpuﬂ:kagxr@bﬁ thieg fneentiorf 4@ mat i on

during the neutralization process. The carboxyl of. t he: %éﬁolfyrrer S
30 pref er ahodifPPropertiBoofaie pﬁymt@h?&ue%ﬂ'%’ “\’/\élr" AOUT Plabout

ST s e R PSR, ¢ 7

copol ymer ths m“al dr Bt DH %xey }Egﬂ without deterioration to the thermopleshc
15 processability of the polymer mixture and strength of the molded article, it is
possible to mold packaging articles with a basic-medium-soluble polymer

having 30% to 80%, and more particularly 30% to 70%, by weight of at least

one filler. For many applications, the preferred filler percentage will be about

40% to 60% by total weight in the polymer. Preferred fillers include- talc,_
20 barium sulphate, caldum phosphate, mica, kaolin, and mixtures. thereof

Preferably, the filler is insoluble in neutral aqueous media. . The parbcle s1ze.

of the fillers is preferably in the range of 0.1 to 2mm or Jower, and. more

preferably in the range of 0.2 to 1 mm. In the case of insoluble fﬂlers, the-

particle range is preferably 0.1 to 200 pm, and more particular 0.2 to 50 pm.

25  Preferably, the filler particulates should be at least one-third the tl'uckness of

the film or article being formed. If insoluble fillers are used, then the. hl}er,

content is preferably lower and can be as low as 10% to by total weight of

polymer. '

The polymer may be produced using any conventional means known,

50 such as twin-screw extruders, optionally having heating and/or’ cooling

zones. Suitable processes are described in US Patent 4,870,148, as pr_e\:rr'or;sly
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acid is preferably acrylic acid, and the copolynmer is free of ter nofobEr 2
If ternononers are present, then preference is given to acrylates or

met hacr W@ PH81265 n Whl ch t he al cohol radical has 2 to 19 R{d/U$H0t18532

pr ef erabl

form of % PHQPﬁ’apI H‘J‘(f)fr% % o Eﬂ% %Hopol ggeagkgglg‘ﬁggf g{’-g\r;i:%’tgégqfiﬁ? the
b1 ow ol Frnge Beds’ rdéiaﬁﬁﬁ*%ﬁv%dﬁ%%« § My e el pblafve thraaat,
pl ates, le &¥eZatidh. IERe ?bghﬁleﬁscanl%sg\%eegh %%oﬁgﬁﬁgpn%féc%s?ssm ubl e

fillers be incorporated into basi mso of the

packagi ngnchfas feep dym%mn%@uommn@éﬁa%hﬁﬁﬁes@font he polynmer. The fillers
may be used in the anoun 10-90% by wei ght® of the polymer. As it is

bel i dved t hatFilhg fdohtiag, cont shdeting ahaterivd pahyrsr wadebdnverMateveh Wit hout
deterioration to the thernoplastic 15 processability of the._polymer m xture
and str knegses Reeded frcranteingng additives onaskubtiuges wserbfat adkFingg

e T
tgltoal m&&%ﬁaﬁﬁ ftishe po &Erre&rgr F;JPe?:arx?@E] P s\;,i\1sr‘?cltff'degT g’?c 'Q‘ég‘b%ﬁlun;) Y
sul phat ea;;}%{ ST 1§ PRSP o etA8hd n t;%?ﬁcma&%ft‘aﬁzo ﬁk@&ﬁﬁe{]e TS0arti ol e

Pr ef er abl ler is insoluble In neu aqueous ne

si zeto ofattleast irl tlee sasesopfibrherantl thih @eepedradnt pa@fs. OThe tRickABES Bf thoOWer , -
and. nore preferably in the range of 0.2 to 1 imm In the case of insol ubIe

fillers.w h@’ﬂlp‘éepﬁ?mﬂ aipemdbei dityr ablthe (bag tor @f@aimeraneedet for
partlcular tog,50 25 Pref r abl the filler particu) ates. should be at
| east onBaCr‘ﬁ‘i'n&“EBttﬁ‘s ?ﬁT%’é 31 %’ﬁﬁo Wm&iﬁma?{) ﬂtﬁl @asbmggfmﬂw | f

8 S T L S AR
7 ottt A Bk S0 o S Cofentl AT,
pr oc¥ss ecordain deosrsd bggrégate/Jelgat entshdd Sgavei3, caas bpreiadeui yelatively
larger thicknesses. (The abrading and disruptive force of aggregates help fo
disrupt the packaging material and facilitate its dissolving process Wlthm the
basic environment of the concrete mix). e o L
In further exemplary embodiments, the packaging may be used for.
20 containing dry cement or cementitious materials (e.g., Portland cement
gypsum, shotcrete, etc.) that can be tossed into a mixer. The packaging can be
used for packaging cement and one or more aggregates (e.g., sand), an_d'
perhaps other materials (e.g., fibers, admixtures, etc.). The packaging:can be.
made as a bag or pouch and tossed directly into a mixer with water. 7' Upon
25 agitation of the mixer, the bag is ruptured open such' that cementitious
composition can be made in the mixer to dissolve the packaging material.
Thus, no packaging waste materials remain at the construction site. Thus, a
single package containing premeasured components for . sprayable
fireproofing or shotcrete, for example, containing the cementitious binder,

30  aggregate, fibers, and one or more admixtures, can be made, shipped, and
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11 ? 6 OCT ?004 WD 01/81265 PCT/ US01113532 nentioned. The pol yrreri \ﬁel[ hh
can be used in packaging of the invention can be nade fromfilns di é I 4

formed f if1sssel t obtained through pol ynerization. Th&CEBIYHEPSE? can al so
be shaped by conventional processes, such as deep draw ng, ir‘u'lecti n

nol di ng amsddcormprersentiy arsl Buiakly o&iathmgl,te,owl‘%]ﬁe%‘f@@&‘%ﬁ?‘gr?%- 8nChe nade

i n what ever thicknesses needed for, containing additives or adm xtures used
for modi fwastgpacbngaﬁl@mﬁtﬂx@léhmﬁlﬁgwsﬁﬁerhe t hi ckness of filns, for

exanpl e, can he ener al | mcr er o) . 0 S0 ater,
such as appr o) @It\gﬂ'f %ﬁﬁ%@ﬁg‘g&’dﬂ% rgf,zﬂg(]f?dn¥%mg%?’t ?‘8’3 g?%’gﬁfo 120
mcroneters, .10 at |eagf | case ofafl WIB GRdathBofase goPMAetarts. The
Thi clones adinixtfzd cafiBE. i’?‘ﬁa%%é}ngﬁu%’g‘aﬂ%hﬁﬁf}gbi Tty of e paene

cont aisner aeedad f Qitr-papk iRicRAedses, atlMort exanpR)ditt fie désised| thatgone e of

t he packaging 1n the castable cenentitious conposition. Thus, for exanple,.
, bags or gomiauherte enposdd avethienicasiabie rerrteatitions oohice deefore dheopther or
concrete, . and: , which 15 contain coarse aggregate (e.g., crushg(ilggravel),
can be meadmixtureiseleased. Toillystrate ookeresyrls, the BreseNABYERHP 8 SIPH R upt i ve

force of aggregates help to . disrupt the packagi ng material and L litate
its di ssothatngwbmcegbmommm&eagsaﬁw?g e}?\‘??'?oﬁrremotbigr‘mt hgﬁ T

concrete m x).
In further exenplary enbodi.ents. ih CKAQY: 0G: e qidor/128%%,

cont ai ni NPRFP So(iasc‘%lr"r%‘hstsfegi g‘u?@rrgt é{%ﬁ%@ Po?t I ané cenent,
gypsujp  shsg ; A8SEthe predert ifv¥gtors Eheisiac Hagi ng can
be u{sBed %Elég%:@gaﬁfgm}:%dngﬁﬁeng%grgﬁeggofénoreﬂgggregat. es (e.g.,- sand), and
per haps ophgayRteityahsodifyigg, agértecan rdpladedr ep atfirs} .baghandpgthesgi ng:
can be nmade as a bag or pouch and tossed direcfly into %561 xet[_‘ with water.
Upon 25 agitakhunes de.g, heaperplasticidess)bean pe plagadiie@ efsoRdshes thabwas

CoTenLl LS SHRON ko SR i HIEay OB Mow,
for Spray g 2t v Hl odif iR AgbRsABURBM YO REA G0 IRE TR BETBFE BRTPONENt S
15  superplasticizer is introduced. Thus, further exemplary embodirents of the
invention comprise a packaging system whereby packages of different wall
thicknesses are used to control sequence or rate at which admixtures are
introduced into a castable cementitious composition.
As used herein, the term “packaging” can refer to means for bundling,
20 confining, containing, packaging, packeting, or wrapping one Or more
admixtures to facilitate its/their introduction into a mixer where a castable
cementitious composition, such as wet mortar or concrete mix, is made, so
that, upon agitation of the wet cementitious mix, the packaging is dissolved.
Thus, the term “packaging” includes, without limitation, bags, sacks, boxes,
25 envelopes, perimeter wrapping (such as sleeves, twining, or circumferential
~ jacketing), sealed tubes, bottles, cans {e.g., cylindrical shapes}, torpedo or
cigar shapes (e.g., cylindrical with tapered ends) which may be used for
containing substances such as cementitious binder, fluid and/or dry
additives or admixtures, or fibers, for use in making or modifying a castable
30 cementitious composition. Of these packaging shapes, two-sided envelope-

shaped bags are preferred due to their relative ease of manufacture and use.

—
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fireproofing or shotcrete, for exanple, containing the cenmentitioush§lhdks,
30 aggregate, fibers, and one or nore adm xtures, can be made, shipped,- and

12 WO OM@dbbressed conveniently and 2 6 OCT ?004 PCT / Uphhispadzseui ckly
at the site, while avoiding the problemof waste packaging material disposal
at the siheparkaging dmerbeldexiblaias fmnbisal oepLachf of HEgidlY & Which feMh
differenf adm xjures can be packaged in simlar basic-nmedi umsol uble

pol yner i ¥ M§2Rphtast the packpgingragens ks sdlfeupporting, (efther byaitpdle oribly i s
desired {hat .onefadgi ture be.exposed to the castable cenentitious mx

bef ore t HE GPHBP Y ﬁéﬁFEF@nTaén‘? vathypdhe packaging)r ate on exanpl e, the

present inven | t ere..cl ay-cont ai ni ng aggr egates pose a

BE?}’QZS‘J or ﬁiﬁjﬁ%ﬁ _&t"g_gtﬂo\gi‘%?‘go%%so di%_%ﬁ&g%’a’g iliﬁcge%mfit ¢ on No.
e Gon s6R1dP i p rﬁﬁq erei nyhy eren : e presen

I nventors envision that a clﬂa}gl-a%%t iqvi y di4f yiﬁg %}Efgﬁf' ﬁ&%é'elplai'ced into

a first b@nplﬁyophekagi?gmsy@teme%f (helinveritiorl @bﬁ%ﬁﬁsz%aﬁér-g‘ggh\%ﬁﬁpl aced in

a second bag that was i Cker than the first, so“the first

pr esunabbasie-gpediten f solublearpblyiieriv pableagingy netetial t 10 osiried REtcAgeNts to
beconme i ntrodyced to_the clay before the 15 superplasticizer is introduced.
Thus, fulrtt rSpchasEdbagar boxfor ¢antaining mrieoor mrpridseixtunesckagi ng

SLquencess %?bﬁéi%%é‘ég&ﬁ%ﬁm%iisﬁHf%%é?%éorﬁé’rel%‘%eiﬁ%‘é@iﬁéﬁ?\é?@”ﬁiaér&y§°”t °
Core PR Y inkon A b LS AR BT oL
gt gy i v e R T
concr et ebag thickeessedemight bet 240, milboandghéres preferibly B8 whils C FaeRAFds OUS M X,
the pac kga% Qgséasmgldsashodl ;/ga(]jéd using heat, conventional adhesives, or by using the
same non-water-soluble, basic-medium-soluble polymer comprising the bag.
15 As shown in Fig. 2, the packaging material can be molded, injection
molded, blow-molded, or otherwise cast or shaped into a can 20. This can
shape 20 may be particularly advantageous for packaging fibers, such as in
situations where the fibers are compressed to occupy smaller volume and
then packed densely within the can shape. This would help to decrease
20  shipping costs for bulk fibers.
In Fig. 3, the packaging material is shaped into a cigar or “torpedo”
shape 30 which is similarly advantageous for incorporating a large volume of
fibers 12 or admixtures (or combination thereof) through the relatively small
opening of a concrete mixing truck. A larger container 40 can be used for
25  packaging smaller containers 50 and 60 of admixtures and/or fibers (not
separately illustrated, as shown in Fig. 4. Not only may fibers and
admixtures be packaged together, but the present invention also permits dry
(e.g. powder) and fluid (or semi-fluid) admixtures, therefore, to be separately
packaged within a larger packaging container (so long as in the fluid state the

30  substance does not generate a basic medium that dissolves the packaging

material).
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Thus, the term "packagi ng" includes, without |limtation, bags, sacka UEP)f[ﬁlf
25 envel opes, perinmeter wapping (such as sl eeves, tw ning, or

ci r cunf ep@ydiiddhes | acketing), seal ed tubes, bottles, cans ®ETGPSO1EIB2 ndri cal
shapes), torpedo or cigar shapes (e.g., cylindrical wth tapered gnds)

whi ch may be Lﬁmexarnplm@maéimiaﬁgel(m nestarrpeachasaf flers caphg PackageRi nder
fluid and/or dry . additives or adm xtures, or fibers

i . £0or use in making or
modi f yi ncRlang a3vith| ene oo e i3 ESme8irt MEeT GeducEl% a;é@%ﬁ'dfeﬁ’g shapes,
t wo- si ded .envel ope- shaped hags ar referr . hej T, L.at ease of
manut act eSOt Supogesttissh Ciop g S s bR bR 4G

packagi ng. car... _he ' | ks s : olyé;jk)a r'ean! b8 liftrodyed\hi ch
term i sgcf%‘g%ﬁtoﬁhgﬁét%gﬁ%%géggﬁuﬁgz%ngﬁgs@gg{éf -sup orqtainng (ei ?here by itself
or byg i r}gﬁyajxm%fa ORTERNAK wb%mduwai_swlv@ammghagimg)- Vari ous
shapes and cormbi nations of exenplary packaging of the 5 invention are
illustrated inAs gowd ihlFigughliquidiadstivimmes naiFihg. cantained bx pagiaging

packagi ng system of the invention conprises ter-insol uble, basic-medi um
sol ubl e pikaynis itotfeckaged g7t éfﬂ'ieamollﬁwﬁtﬁfrﬁﬁ“blﬁt dPagic-megiwmy éPf‘%P;‘F erial,

h b box f | Qi dm ' hi
Case a pl DPEREY R bpINEMTTRG fF coPTleCAoA Fadh A Sreaind b R 1y 10
f illustgati ' ' . | hék f
Che  packiaidtgts, Bttt peF R kdmp QT oF o BRBIRS, 78 2 baded Mt e fness ©

Exeﬁp]@rycomg%éﬁ(gknesses m ght be 2-10 mls, and nore preferably 5-8 ms.
Packages Can be seaned and seal ed using heat, conventional adhesives, or by

using the sanExeedpludy packaiashdfethebiavientiondicmiaisiodsb be motey srstanaepr i si ng
the bag. 15 As shown i'n Fig. 2, the packaging,mat e%i al can be ol ded,
i nj ect i on(othetvése, calledy-"rasididves oor ot ¥eschde Be BRexRAyaied o9 ean 20.

SUch aq | FAStaple, SERERULARSI B0 1 GePiY<(Ca o O Ro S e CCRRehf. o ey
oL 2" ORI SH M b e et sl de (o
15  pozzolans, or fly ash. They may also contain “admixtures,” a term of art

designating components other than cement, aggregate, and water, which are
used to modify one or more properties of concrete {which is composed of a
cement, fine aggregate such as sand, and coarse aggregate such as crushed
stone and/or gravel) or mortar (cement, fine aggregate). Conventional

20  admixtures include water reducers, superplasticizers, air entraining agents,

air-entraining water-reducing agents, super air-entraining water-reducing

agents, setting accelerating agents, setting retarders, separation reducing

agents, rust and/or corrosion inhibitors, expanding agents, polymer mixing

agents, shrinkage reducing agents, coloring agents, surfactants, permeability

25  reducing agents, and reinforcing materials such as fibers, and these are all
believed to be suitable for use with the packaging systems of the invention. |

Lists of conventional admixture materials are by now commonly found

in the art, and, for example, can be found in US Patent 4,961,790 of Smith et

al; US Patents 5,203,629 and 5,224,774 of Valle et al.; and US Patent 5224,595

30 of Sugimoto et al., all of which are incorporated as if set forth herein.
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In Fig. 3, the packaging material is shaped into a cigar or "torpedo?b Khapl
30 which is simlarly advantageous for incorporating a |arge volune of
fi bers MWO®I/SEMM xt ures (or conbination thereof) through tPoa/wsshasiszel y

| ening of a concrefe mxing truck. A larger container 40 can be used
;‘S g? 25 ggc k;g%ﬁﬁg‘%%gcﬁgﬁ’q?ém%}%@f g‘-%mvsngosoccsnpaamthe allsese-aind?@lgedi berz

t t | klust ¢ at.ed sho in Fig. A4. t on may fibers an
S xt ur Bonu sk sekeliy bEErneduriolitie Rolediesic p%fi@,g?g) haiisg el 15 ary

. 9., | ]y | dm,xtures, .therefore. to be
ggpgr at g%p?’é%%fggéﬁévtﬁ’ﬁﬁé%ﬁ?;‘?ﬁlé’fé“%'ﬂb@éﬁ‘zg}?%“}%n%t% ’("ESOW"GHBO‘AE_ in Ithe

I d st t ' ' t . di ssol ves
the packag n aatar ey aneers, FemaE o Sl SR e pe B3 For
exanm e, psowideean endelsapescaritapong hepluehlify BEfbesa i Hich BAE bpERstive &) ONg Wi th
one or nore adnmixtures (e.g., water reducing adm xtures, plrasticizers or
super pl asedugezplastic & agetini webctmmrgierorcomirtdmer wlidk ar@opardtive tor

carton, that facjilitates palletizing. The entire package can be introduced
5 di r ect PYOYideosHuehi; e‘ff’é“-%ﬁrﬁﬂaﬁﬂf Bporencrele ofi seeitaedvhen nbprdemeder . As

shown in-Eig. | jqyid adm xt.ures can be contained,in packaging that is
bott! e- sﬁﬂéﬁg “38“4&@%8&%&‘?%&'{}81@% B%icenﬁ%‘aplﬁ#éoﬁaqsb}lée 7150F}%q"reL can
be bl ow Aen. f : t. the A t he
bottle after the gﬁ%?ﬁ?ﬁ?%é%ﬁ%?%ﬁﬁ?e (aog%lveedpﬁx}éﬁ?mghgﬁr

cont gj neexceed flvenphitkhefRakages widthNEnd e NtV [IALEO %Q?QIﬂ%ngéntan e
substances (otherw se called "additives" or "adm xtures to be .

i ncor por fibedlated foran. Fibershian alsorbetised dntheform afdibrldtable. dheetsich nar y
Portland Cenent), or other cenentitious material such as gypsum |inestone,

f ur nace EF%T&P%)S p’_&é‘?&ffhr@?eromﬁ‘twabs pompaise aepl.aglassc earkdm aemylickt ur es,
o or ™ Oboffdsterd *haNANM CUR"Rienf "Boifelein"*lEg. poffeifiilene, 2
polypropylene, or mixture thereof), cellullosic materials, or a mixture thereof.

15 Fiber materials customarily used in the industry for reinforcing and/or
reducing crack shrinkage in concrete and cementitious compositions are
especially preferred for use in the present invention, because their loading
into cementitious slurries is an especially time-consuming problem at the
construction site. The packeting systems of the present invention are believed

20 especially suited for mixing polyolefin fiber materials, which are generally
hydrophobic, into aqueous slurry environments such as concrete;.z_ni;ces.‘
Fibers may be optionally coated, for example, with conventional wettiﬁg .
agents or surfactants to alter their surface tension characteristics. Examples of
such materials include fatty acid esters of glycerides, fatty acid amides,

25  polyglycol esters, polyethoxylated amides, non-ionic surfactants and caﬁbnic
surfactants. Alternatively, the fibers may be coated with bond enhancement -
materials, for example, such as the glycol or glycerol ether bond enhancement
agents as taught in US Patent 5,753,368 of Berke et al., which is incorpor-ated
by reference herein.

30 . As the packaging materials contemplated for use in the invention can

be thermoplastic, it is envisioned that further exemplary materials can ‘be
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used to nodify one or nore properties of concrete (which is conposed fofif Tarp;
cenent, fine aggregate such as sand, and coarse aggregate such as crushed

st one aggéghsg#gvel) or nortar (cenent, fine aggregate). BORUENISHal 20

adm xtures 1 nclude water reducers, superplasticizers, air entraining

agents, iéﬁbf%@fﬁtéél RuEH ¥AGAssiestys] g agaimiple agpnic adterpnphizialitey

wat er-reduci’ng agents, sefting accelerating agents, setting retarders,

separ at i @issinedipghakeerdisodeaylt plahalaie (D& Phsirshothers. bl he Packagipndi ng

agents, polyner m xing a?ents,'shrinka e red'cingﬁgaﬁnts coloring agents,
d

sur f act antaseriphs casalpldo inglade ptRyORIEORA] SHEECIGRE, £8 SEIERERASY i al's such
as fibers, and these are all beljeved to b Ltabl e .f .th t he
packagi ng-gsydengalenn rarbenatey _ci/aprgt’tg ﬁq-i@ én@% Y ?lgﬁé ngﬁim%t ﬂ\ree

materials are b w. gonmonl y.f o .y the art, and, for exanple, can be

f ound® i ne{ﬁr‘??ﬁ%ﬂggﬁf, %P%@ég}g%%gﬁﬂﬁaét a].; US Patents 5,203,629 and
5,224,774 of Valle et al.; and US Patent 5224,595 30 of Suginoto et al.,

all of which are incorporated as if set forth herein. is 2 6 OCT 2004 WO
01/81265 PCT/ USOLl/ 13532 Preferred enbodi ments of the invention conprise

t he above-descri bed non-water-sol ubl e, basic-nedi um sol ubl e polyneric
packagi ng (having walls are made of the extruded or bl ow nol ded pol yner
material in continuous form heat-seal ed or adhesively seaned al ong one or
nore wall edges, to 5 provide an enclosure) containing a plurality of
fibers which are operative to reduce plastic shrinkage in wet concrete or
nortar or which are operative to provide structural reinforcenent to
concrete or nortar when hardened. Conventional fibers and fiber materials
are contenplated for use in the invention. Fibers are typically elongate in
shape and have | engths which far 1 o exceed fiber thickness and/or w dth,
and are available in rnonofilanent or fibrillated form Fibers can also be
used in the formof fibrillatable sheets, for exanple). Known fiber
materials conprise steel, glass, carbon, acrylic, polyester, polyam de
(e.g. nylon), polyolefin (e.g., polyethylene, polypropylene, or mxture
thereof), cellullosic materials, or a mxture thereof.




15 Fiber materials customarily used in the industry for reinforcing agﬂfﬁr
reduci ng crack shrinkage in concrete and cenentitious conpositions ar CT 2004
especially preferred for use in the present invention, because their | oading
into cenentitious slurries is an especially time-consum ng problemat the
constructig @lte The packeting systens of the present invention are
bel i eved 2 ﬁ@@i ally suited for mxing polyolefin fiber materials, which
are general ly hydrophobic, into aqueous slurry environnents such as

concrete:. mxes. Fibers may be optionally coated, for exanple Wit h
conventional welti ngPatahggcd e0roposiinTg aempritiag: acasictraedinmesolutle PPIYBENE ensi on

characteristics. terials inc d esters of

gl ycer i desPaCIk&Slpﬁ eg@ggn%ﬁ]caglgomggn psnsdfcjﬂpc%l 108399@5§§m%% fex’?tﬁ)g)gyl ated am des,
non-ionic g fx?tﬁ't:%ilrﬁocg %ﬁt:hs%ﬂl@cerﬁéiﬁﬁx@ﬁé SthSosithint, @ phablityelf fibeishe fi bers
may be coated wth bo ancenent materials, for exanple, such as the

gl ycol or gﬂyy}gdmhbletd!mcntbmsl bindbamaterieh or mijursttheraef, M&@gﬁ*ﬂ Sqlfﬁ US Pat ent

A The pacRRRRGC REG@EIE GFBRECH AR LT OB Higiec o AeoBT RUEREReREen o

t her nopl aSh;, %%ﬁ%fé’? fgagh%ﬂ{t/f}% i%NRL Jr%'ﬁrisf}?g arfesBTRha i 2B ﬂl'i‘:'eatleﬁ can be 16 7

EO T 700 CT/ 1J 541113532 1 ncor porat ed, such as:

pl asti ci zenonoinet hexegheatroctyeatifemeda er s, pht hal at es, di i sobut yl

pht hal at e, diisodecyl phthalate (DIDP) , and others. The packagi ng
materials can al so include other optgonal ingredients, such as

strengt heners, e.g., talc, caIC|un1ﬁarbonate and clay up to 10-20% by
wei ght based on the ‘5 entire wei ght Bgckaging material. 17 2 6 OCT
7004 It is clainmed: 1. Packaged co onprising: a

basi c- medi um sol ubl e pol yneric packéglng enclosing a conposition; said
conposition conprising at | eas€CHgrre C

b

wherein R represents H, CH3, or C,Hs ; and R® represents CHa, C;Hs, C3Hy, or CsHo;

the acid monomer having the structural formula

C.Hz = C

wherein R’ represents H, CHj, or C;H; ; said film or coating thereby being operative

to dissolve in a castable cementitious composition and to release said enclosed

composition from said packaging.

2. The packaging system of claim 1 wherein said polymeric material of
said integral packaging member is prepared from a monomer mixture comprising an

ester and an acid, the ester monomer having the structural formula
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adm xture for nodifying a castable cenentitious conposition, a plurality of
fibers, a dry hydratable cenmentitious binder material, or m xture tZHhef(doMii
wherein said polyneric packaging conprises a filmor coating formed froma
copol ymer provided by the reaction of a nononer m xture conprising an ester
and an acid, the ester nononer having the structural formula 0O 11 C -o-
-R2 wherein R represents H CH3, or CH5 ; and R2 represents CH3, C2Hb5,
C3H7, or CAH9; the acid nononer having the structural formula O Il C
-0--H wherein R3 represents H CH3, or C2H5 ; said filmor coating thereby
bei ng operative to dissolve in apcastable cenentitious conposition and to
rel ease said encl osed conpositiqg from saizd packaging. 2. The packagi ng
systemof claim 1l wherein said pof'yneric terial of said integral
packagi ng nmenber is prepared fromta nononer m xture conprising an ester and
an acid, the ester nonomer GHyi®gCthe structural fornmula 18 T b OCT 2004 0
I C--O-RR CH2 = CRl whereif R represents H CH3, or CH5 ; and R2
represents CH3, C2H5, C3H7, or ; the acid nonomer having the
structural fornula wherein R3 represents H, CH3, or C2H5. 3. The packaged

oo theltip 5 Hepfenl! €45, G S3ER Pl i, (CRRTEY Cutff ©

the acid monomer having the structural formula

R}
wherein R? represents H, CHi, or C;Hs.

3. The packaged composition of claim 1 wherein said ester and said acid

monomers are employed in a ratio of 1:1 to 20:1.

4, The packaged composition of claim 1 wherein said ester and said acid

monomers are employed in a ratio of 3:1 to 4:1.

5. The packaged composition of claim 1 wherein said polymeric

packaging film or coating further comprises at least one filler.

6. The packaged composition of claim 1 wherein said polymeric

packaging film or coating further comprises a plasticizer.
7. The packaged composition of claim 1 wherein said polymeric

packaging film or coating comprises a copolymer of ethyl acrylate and methacrylic

acid.
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4. The packaged conposition of claim1l wherein said ester and said aif‘d
nononers are enployed in a ratio of 3:1 to 4:1. 5. The packaged conp 9[5702{"“
of claim1l wherein said polynmeric packaging filmor coating further
conprises at |east one filler. 6. The packaged composition of claim1
wherein said polyneric packaging filmor coating further conprises a

pl asticizer. 7.8.The Trecreslegedcompesition ghclaim & |viersin sy @ebmerisandendl| yneri c

packagi ng fil mor.coatjing c rises a copolynmer of ethyl acrylate and
met hacryl iﬁfém ALPHIDE S "bergno@?aélﬁ" 2004 8. The packaged conposition of claim1

wherein said polyneric material filmor coating is thernmoplastic. 9. The
packaged conposition of claim1l wherein said packaging has a shape sel ected
fromthe group %onsiEhd pagkagedcohmgsitian lobrlaim 1twheeein seid ackagapaiasa  capsul e,

h, i ] bottl e, Lingri ~10. Th
atkagod chmsaelectehfan B sSuingicR = shec b T an SRbed ot T ous
powder is calgélu%;tae;f%uEﬁ,%éfrmet&rmpFﬁl@,néﬁb@tuE,rwcﬂhdﬁmtsh@md cenent, gypsum

| i mest one, l'i'ca fune, furnace slag, pozzolans, and fly ash. 11. The
packaged conposition of claiml wherein said conposition enclosed by said

pol ymeri c packagj ng .conprises, at | east one.adm.xture.. om the
group consi sti ?Fg) of ’gh%qck?g é&H&?&F?‘%SE&ﬁBPi&ﬁ%‘?‘?&‘?%ﬁ&‘g‘%‘?{r’% ni ng agent,
ai r- entr QlepeNGtNRIRIwdeS i ddbdaBithe SBHSEoristing Of Podtlahd gemedter - r educi ng
agent, air get raining agent, setting accelerating agent, setting retarder,
separ at i orgypsndimestonsyeilica furetfuinabé ag,ipegzadensnend Bvpshosi on i nhi biti ng
agent, expandi ng agent, polynmer m xing agent, shrinkage reduci ng agent,
coloring agent, surfactant, and permeability reducing agent. 12. The _
packaged conposjit i onTRE psdkaked cond8iiRhbf SRl 16MMERERIshidedmpesitbased in said
polymeric packaging is a plurality of fibers. 13. The ,packag{ed conposition
of claim |engnlmecdabylsaaéipdlynmicmammomsamtéeﬁa@%@%tlﬁ%e ecteh§o@hape, and
said pac katﬁe': E—%u%%%kggt?gg 5 \lzvlaftre(r’j1 lreld%lger? ;uptall-p $tiBizer, air entraining agent, air-

entraining water-reducing agent, super air-entraining water-reducing agent, air

detraining agent, setting accelerating agent, setting retarder, separation reducing

agent, rust inhibiting agent, corrosion inhibiting agent, expanding agent, polymer

mixing agent, shrinkage reducing agent, coloring agent, surfactant, and permeability

reducing agent.

12.  The packaged composition of claim 1 wherein said composition

enclosed in said polymeric packaging is a plurality of fibers.

13.  The packaged composition of claim 1 wherein said basic-medium-

soluble packaging has a bag shape, and said packaging encloses a plurality of fibers.

14.  The packaged composition of claim 1 wherein said packaging encloses

further for introducing another composition into a castable cementitious composition.

15. The packaged composition of claim 1 wherein said packaging has a

box shape, and said packaging encloses at least one other packaging.

16. The packaged composition of claim 15 wherein said box-shaped

packaging contains a plurality of other packaging each further enclosing a plurality of
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14. The packaged conposition of claim1l wherein said packagi ng encl oses
further for introducing another conposition into a castable cenent?tilélig00é
conposition. 15. The packaged conposition of claim1l wherein said packagi ng
has a box shape, and said packagi ng encl oses at | east one other packagi ng.
16. The packaged conposition_ of claim 15 wherein said box-shaped packaging
cont ai ns &bpisudbadexiye, Qitcﬁmbllﬁélékél'g‘-’lr?ﬂf- each further enclosing a plurality
of 20 2 6 ON 2004 fibers, an adm xture, or conbination thereof. 17. The
packaged conposition of claim1l wherein said packaging has a torpedo shape.
18. The packagqd. cormesjatkaped ebmpbsiisn df oMkiar Pivherin shid pagkagingihema encl osed
within said polyneric packaging conprises a plurality of fibers contained in
a cl osel ytppedaeshapgeneral |y aligned state within said polyneric packaging.
19. The packaged conposition of claiml wherein said packagi ng contains

both dry and fluid substances conprising a plurality of fibers, at |east one

admi xture, or 13 combieatkaped chapesdfion 20claifthe wharkaged compposen i on of cl aim
1 wherein said packaging contains at |east one flui df?% i
¥

agi | : mxtureegnd sai d
packagi ng ehelosed withiniseidgiedymacriopackagieg erraRasgs d PREAMY ST 10615 coptainegiimy 20

wh i id bpttl i t 22, Method f
naEirﬁlgnofaal ‘Eﬁeg’yl?%‘fge‘gaﬁs'?a‘%gm %ﬁ%ﬁg%&%@%@:sﬁdﬁﬁﬁﬁngﬁﬁﬁgg lﬁg i nt roguci ggrg into

a hydratable cenentitious conposition the packaged conposition of claim 1.
23. The nmethod of claim 22 wherein said castable cenmentitious conposition
is a ready- n x 18oncrBiepackaged Thmppsitiweaf ¢pim: | avheresn saif prekagIngHogtaM st apl e

cenmentitiqu co Ltign is shotcrete. hil ON oOf
claim1l \/\/??8 W%ﬁﬁﬁ“‘iﬁ%ggﬁ% COHPISNE % sllé%ﬁgyﬁs}gqe&% %{;%E%%PESH@%&H%% ses at
| east one yRloabiiatiodikerésyd at | east one dry adm xture.

20.  The packaged composition of claim 1 wherein said packaging contains

at least one fluid admixture and said packaging has a bottle shape.

21.  The packaged composition of claim 20 wherein said bottle has an

opening that is heat sealed.

22.  Method for making or modifying a cementitious composition,
comprising introducing into a hydratable cementitious composition the packaged

composition of claim 1.

23. The method of claim 22 wherein said castable cementitious

composition is a ready-mix concrete.

24. The method of claim 22 wherein said castable cementitious

composition is shotcrete.

25.  The packaged composition of claim 1 wherein said composition
enclosed by said packaging comprises at least one wet admixture and at least one dry

admixture.

26.  The packaged composition of claim 14 wherein said at least one other
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26. The packaged conposition of claim 14 wherein said at | east one other 21
z 6 OCT z004 packagi ng conprises packagi ng having a different thickness. 27.
The packaged conposition of claim| wherein said conmposition encl odddiHy2004
sai d packagi ng conprises a plurality of fibers, a superplasticizer, and an
air entraining agent. 28. The packaged conposition of claim 27 wherein said
super pl aspheiagmg compuisenpaskagipg bayingpifigenighiskneste in dry form 29. Method
for maki ng a castable cenentitious conposition, conprising introducing into
a m xer a hydratable cenentitious binder and the packaged conposition of
claim1. 30. Mathod Tofe patieiged 28mpbsitien bf Saint! paetenyeald compasiion on conpri ses
packagi ng enclosing a dry hydratable cenentitjous binder materiagl. 31.
Met hod of en¢lased ta0saichpackhging spappsesiearjedliboiBers, p shoarplastiazer, "é’gnaﬁri ses a
plurality of ibersd a{ | east one adm xture, or m xture thereof. 32. Method
of clai m 38 RHAPHEAEST d packaged conposition conprises packaging encl osing
cenent, fine aggregate, coarse aggregate, silica funme, fly ash, fibers,
fillers, adm xtures, or mxture thereof. 33. Method of claim 32 wherein said
packagi ng encl @8es akhelpagkaget womppsisian af elaine 27 whereimsaid SREPIBKFST of cl ai m
29 wherein sai, ackaged conposi.ti.on.conprises packaging enclosing a dry
cement and® ?mﬂéﬁ§PQﬁh?%@ﬁ? @ﬁfﬁqnﬁ@pnThe net hod of clai m29 wherein said

packagi ng encl oses a dry hydratable cenentitious binder, at |east one
aggregate, and at |east one other substance selected fromthe group
consi sting of &9 adnvirthod doramaking picastable cgmeyfitionpgprypopHon, Comprising

introducing into a mixer a hydratable cementitious binder and the packaged

composition of claim 1.

30.  Method of claim 29 wherein said packaged composition comprises

packaging enclosing a dry hydratable cementitious binder material.

31.  Method of claim 30 wherein said packaged composition further

comprises a plurality of fibers, at least one admixture, or mixture thereof.

32. Method of claim 29 wherein said packaged composition comprises
packaging enclosing cement, fine aggregate, coarse aggregate, silica fume, fly ash,

fibers, fillers, admixtures, or mixture thereof.

33.  Method of claim 32 wherein said packaging encloses at least two of

said materials.

34.  The method of claim 29 wherein said packaged composition comprises

packaging enclosing a dry cement and at ]east one aggregate.
35.  The method of claim 29 wherein said packaging encloses a dry

hydratable cementitious binder, at least one aggregate, and at least one other

substance selected from the group consisting of an admixture and a plurality of fibers.
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