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5 Field of the Invention The
present inventi GIBEREHAVING ENBRAN CER) COIWNEGRETE EN re
particularly to the use of fibers coated with a concrete bond strength
enhanci ng mat eri al such as particular glycol ethers or glycerol ethers.
10 Background of the Invention Fi bers

made from netal, glass, and synthetic materials, such as polvolefins,

have been enpl oyed in concrete, t -_o¥i de'I addifional tensile strength and
to rei nforce agai nst i npact d%@—%—'@ﬁgggﬂpropagat i on, including
sel f-i nduced cracks. Polyolefin fibers, such as pal vpropyl enetend to be

hydr ophobi ¢ due {lde presentHavertiar eelates ttadihest &Y minfRrang cqoriete, AndeMorfg
(0}

. : . TRE £ |
become. nor ¢ RATerygg e, B Sk HHERPS, coned AR, ek behijadert Wiy
Pat ent 5, 399} @5af ARH Bpaskiea el ahedlohiylessithas.  pol voi efin fibers

that were treated with wetting agent by pdassing fil anment bundl es
t hr ough [ubri cant application rgl a‘ndTgﬁh\@qhygg“ggent coul d be chosen 20
from wetting agents normal ly O to syntnetrc ribers to render them

hydrophilic, such.as emulsifiers, ,syrfactants et ergents ' .
thereor. o it Sue e itk Whsornd FRneRE TSR neh 3 A esS

gl veerides, fak!yeedClifiployed @tdiRSeteP @ YbviaR! akBEiSRAL teRSHle SrbRRHl A do
am des, non-i1onic surfgc ants and ationic surfactants. The prior art

fi ber coati nginforvevagaimst impacbdrimage caris ctabke [Ebpagatimerincludingnsalf-ndused
resent sone pr.obl in cqQncrete applicatiops. . So coati,n

1? or ?rul at ;Sonscrgfhsc hﬁg\[?'@feggrfgkféﬂ SPFB@?S?‘#W@:F@P%W&%‘%FO Rty Hr%;g??ltbéﬁgﬁufaf?t y

noi eti es t | : ] . j ' fd. &

Cur  ace. 4y PRI Hht inabbridl 3Ael 030 Wil apeht (PHOVRIL shilieel En

formati on. Agewidér@icithattallows theave berofieatiofe daeily dispeesedowithinun agpienuisal
and nethod for nodifying the properties 30 of concrete using a nove|
coat ed fi berconceeteemited. U.S. Patent 5,399,195 (assigned to Danaklon A/S) described_ q _
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bundles through lubricant application rollers. The wetting agent could be chosen

efin fibers that were treated with a wetiing agent by passing filament

20 from wetting agents normally applied to synthetic fibers to render them
hydrophilic, such as emulsifiers, surfactants, detergents, and mixtures thereof.
Examples in the ‘195 patent included fatty acid esters of glvcerides, fatty acid
amides, polyglycol esters, polyethbxylated amides, non-jonic surfactants and
cationic surfactants. The prior art fiber coatings, however, are believed by the

25  present inventors to present some problems in concrete applications. Some
coating formulations which are derived from ethylene oxide or which contain fatty
moieties may generate air or cause foaming that, if adjacent the fiber surface, may
increase the tendency of fiber puil-out during crack formation. Accordingly, a
novel coated fiber, fiber coating material, and method for modifying the properties

30 of concrete using a novel coated fiber are needed.
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Summary of the Invention In surnmounting the di sadvantagés of the
prior ariyobdisyeéy €sent invention provi des coated fi bersThs¢T/ng2€nhanced
concrete bonding strength and i nproved pul | -out resistance, and are

believed to aid in suppressing the air,entrainoment 5 capabilities of the
cenentitious nmix into which t%@&éﬂb@f—'&w n adni xed. Fi bers,

pref erably made of pol ypropyl ene, are coated with a material selected from
particul ar gl ydolsusmesngng (taeidispdyentagss of tthe @sicz Arholhie RISHEN IRVERFON

| kyl . yenand, gl | et A, | fib
coating. mirevidgs SRR nE R Ran Bl Rk crE pBR Iy ihert aHGimpfoRet 11 ber
preferred ghiyvesr adsifthiel ahtibae Beliavedgol did din- duppkssitpiithd al preedininent An

exenpl ary met hod of the invention for nodifying the _properties of a
concr etse” crappbilities of diie gmentiiousmoixeirdp wibichathe epatese fibars arexadmixed.  an
amount of 0.05 to,10% wei ght nd nore preferably.an anpunt qf 0.1 to 5%
based on tiﬁée’tsol’félfe‘épi}’ ’%é&@ﬂ( P‘gff PE‘&P?@?R£ arg ‘ER?F%‘J %”l(é -ar@gger@ga@r.ﬁgd rial
ment i oned ; | e thrlh YcarbdHe 2Bk $tar BYRAkVIRRe l SO
15 pertai%ggkfomég‘,rg%{!}%q‘%g‘skgﬁn oétluHagﬂs conpfl Sl ﬁg t he ;bove'-de‘scri bed
coated grolippand glycerol ethers. A.preferred gleslaitherdfibersmatipgi roatedal Bxdinpl ary
Enbodi nment's The terns "paste”, " m).rtar"ggn 'concrete" are

d.
terms of apropyjenetgdycoltbutyl ether whileaprefarrsssaiicesel ethay e AopEng dy il

bi nder _(u I but, not, _ex i_yel oh Ll  VBERS ment ,
or Nbrf“fstr S‘LE]%XL@YC%% n’éf} 51?%“06 ila'\'rlr’glI)tg‘gte}?ﬂ(‘21 of ﬂerrg{s}% gﬁgge%drat e@“?f%/r%‘@ fly
ash, bl astofHeRGCofd @hcrdtl domilisEaa AR tofa @nbRte, mortar@k eemahsmiginoNl y
i ncl uded |rr)1 uch cenents) and water; nortars are E)astes addi ti onal | 'y

i ncl udi ng &n amomygrof geliSeto HItH waight, eindsmere preferabitys andameyrsmef| 0.3 to 5%,

I ncl udi ng coar,se aggregaje, "Cepentifious", c osjti.ons_of the inyention
may be 25 PassAneR g% ﬁ&?{ Y WEIEE e8} zfﬁﬁ?ﬂf’sg rsch?\pggna n‘é({aélpPa Sa?(ergglg” a
hydraul i c ) Fenyi ' S e r €.inPentvRY alze

dosi rod, v FRuOhed aboyey BAE oA thk RellartORbEC RO phRl

met hod19f  plraips etoe oémemtitiorts compositionsl doynprising eher ahpyetdeseripfd goated
concrete conprises: adding to a concrete, nortar, or cenent mx, in an
amount of fiBers. 0.05 to 10% wei ght based on the total dry weight of cenent,
fi bers having a coating __material selected fromthe group consisting
of glycol ether and glhetat gspription of Exemiplary Embadimemtst ant nmix to
obtain a concrete, nortar, or paste mx in which the

- 2- WO 9BhO Taitfs “paste”, “mortar” and “concrete” are terms of art: pastes are

PCT/ US97/ 14426 i ndi vi duya lLbers e [ | 1 and
casting t N it a ﬁ?glpgsea/ ogcaoiﬁy‘lflrga%?lﬁtﬁeg{rlest %ﬁngggéﬁﬁéﬁ?‘g‘, R‘%#e;&g; di tIY'on
anount 20f Qoetlad fcetrent,i MaSoriry5eemeantd or Mortarecqmeriteramdl ynay. Blspoinchideed on
the total dr I ght of et o The t CON | Rely's tAed
refers to g‘“&ﬁ#&m ?\ygg?t,eagf;ﬁ% ,ﬂyb g‘éléﬂ%]af\‘}gr‘a,ceor&%t%e{{rggkgggﬁﬁggm of a
bui | di ng omatexials cmginoebr innjudsd im tsuck  cemnents) sanda Waler dhegarspaiek PaRyes
additionally including fine aggregate; and concretes are mortars additionally

including coarse aggregate. “Cementitious” compositions of the invention may be

25  formed by mixing required amounts of certain materials, e.g., 2 hydraulic cement,
water, and fine or coarse aggregate, as may be desired, with coated fibers as
hereinafter described.

A method of the present invention for modifying the properties of a

concrete comprises: adding to a concrete, mortar, or cement mix, in an amount of

30 0.05 to 10% weight based on the total dry weight of cement, fibers having a coating
material selected from the group consisting of glycol ether and glycerol ether;
mixing the resultant mix to obtain a concrete, mortar, or paste mix in which the
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garade brldge deck tunnel, and the like, which is forned b rete.
The CHXBW®7868ber s of the i nvention may al so be used |n¥ﬁ§"‘§5”§‘3% :
Exenplary fibers of the invention conprise steel, glass, carbon fiber,

ce: ul ose, ifdRAidud ﬁsmt Bl hgrqﬂgbﬁéd%tﬁlﬁ cﬁbl&fr[::u@@i Pl Castidgithe nytbotinto 2
pol yester, an acry. 0 i ns.such as ene
preferred. FOREBHEARA nt(‘-.d O B?f%m%ﬁ’ th %d‘%B njam %8%%&8% o‘ﬁ Et/eand

fibrillated, mbféa efaﬁlmwrz%hameedbtdaelthé h@tﬁBSirv Wexgamdnfcmntn @he aermy of
vari ous sizes a rrenS| ons. Fi b% nay al §o4be bu

mechani cal or® Bﬂs\'ﬁ' " RsaRs and s &0 én vl fiepr cR?d‘@LgﬂPf'ﬁ opacvgﬁ‘:aﬁgofh%us
conposi ti jonscd,lﬁ dﬁgan&@ea ibadil drgeteg il engirebrin @g-yid(uSe,e;ucBaga Jbulldthg, Batldng

5,224,774 15 | be theJ t i on coat ed ring -
or after thegw idge %Fg‘n‘g%%&e?uﬂ‘{]é‘epiﬂé%e‘ggm b[tcﬁ&ﬁgee THe
Exenpl ary Coaiae&rﬁbéiebfﬂ(émbbmmmsrﬁlsommdmrmmascoat ed with a glycol
et her having the fornul a:

RO(AO [err]-H 2Exents aty rszErs:mfpthes mvéi{tmmr ketfdpeise | stedlk \glasgr @arboor fiber,

| oal k A
o oup: O 1 5. SRR Fyoh oF e2iRieu siRRRRIsERN B poturlERY GG Pt esdts Wb
hydr ogenie Ti‘arrmsgrﬁmipslefms guch 'as>pody poplpyiesie) ark grefered; hBolypropylerie Shets
glycol's P nm%n%ffxgadﬁéslﬂmkal%txg %1&@1&1%&%%1?&%&)&&9 Q'lépot?lér Jgture

of al kyl ene ’é‘?ﬁ or andom arrangenent .
The present amd/emmhé tma Erray@lﬁtvanphaswes amhdlmenmalﬂxbdre mayglea e hnndleﬁave

at_|east t hrv;%\g %&RMLP&% cal a\ég {ngét‘%ﬁlgn be mtroduced into cementitious

PCT/ US97/ 144 Fers &
di - pr opyl enecaghpositions bemglspecxhlepacl‘ta@nm technelogyr( Ecﬁ ae g eUrS Patent 5,224,774

di I lG t
G romeneoly SElcHcby Fhesdbete S ol SPLRIR i g e 85 e

manufacturing process using known methods.

Exemplary coated fibers of the present invention are coated with a glycol
ether having the formula:

RO(AO)s-H
20 wherein R comprises Ci-C7 alkyl group or Cs-Cy cycloalkyl group; A comprises a
Cs-C; alkylene group; O is oxygen; n represents an integer 1 through 10, and H is
hydrogen. The AO groups (e.g., “oxyalkylene”) forming the chain of such glycols
may contain a single type of alkylene ether group or a mixture of alkvlene ether

groups which may be in block or random arrangement. The present invention

25 contemplates that an oxyalkylene group will have at least three carbon atoms.

-
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" Other exenplary coated fibers of the present invention are coated with a
gl ycerol woesro7réasvi ng the fornul a: PCT/US97/14426] err] -
(AO[err]-CRerr] 25 1

CHerr]- (AOJerr]- Oierr

CH err] - (AO) [ er Pref@rg@ glvicol dberswmesrein Rlerr], Rlerr], and Rerr] are
hydrogen or a (Jerr]-(err] alkyl group, at Ieast one of said Rerr],
R2, and R3 conpri sesd:apze[perern]agqcet-t-bueylleﬂierghsxuﬁ%tweimlﬂ err]-Clerr]

group; and x, y, and z are integers fromO0-1 35 A
preferred glycerol ether is di-t- bu%ll fyc é*{Br, havi ng the fornul a

VO 98/ 07668 "l 1
PCT/ US9Y/ 14426 CHy—C—0—-C~C~0-C~C-0R
CH err]-O-C(CH err])[err] . |1 CHerr]-OH 5
CHerr]-OC(CHerr])[err] Cihd Ry htGBon i's furt her “iFPustrat ed- by
the followi ng, non-limting exanples.
Exanmple 1 Thi s exanple illustrates the relative air entrai nment
performance of an 1 ene .triethyl gl ycol nonobutyl
ether (available fr oM LF lﬁéf‘%?%p%ﬁe%ry"af'ﬁgﬁﬁ%ﬁﬁt oxytriglycol "),
whi ch i@ chemcally sim I ar to a kmown wetd i ng agent, pol yethyl ene
glycol -lauryl ether (See e.g., Col. 8, |1]. 1p-12, US 5,399, 195) in

conparison to di-propyl eare-aH.yeml-ch-odoyt-widieoas cont enpl at ed
0 T

KCH, HCH, ; and
15 di-propylene glycol-n-propyl ether, having the formula
' R R - . BE _HH

B . T L

g,
I
CH,—CH,—CH,~0—C~C—0—C~C~0E

R

20 ' H CH, H CH,

Other exemplary coated fibers of the presentfitvention are coated with ‘a
glycerol ether having the formula:

CH>-(AO}-OR;
25 ]
CH:~(AO)y-OR2

f
CH,—~(AO).-ORs

30 wherein Ry, R2, and Rs are hydrogen or a C3-Cy4 alkyl group, at least one of said Ry,
Rz, and Rs comprises a C3-Ci4 alkyl group; A is a C>-C4 group; and x, y, and z are
integers from 0-10.

35

A preferred glycerol ether is di-t-buty! glycerol, having the formula

-

b
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in the present invention. A control sanple nortar was nade

wei ght 15 W 9SS [ ent rai ner (based on the dry weight of l@gﬁg&%){m&’

air [err] is avai lable fromW R Gace & Co.-Conn., Canbridge,
Massachusetts, under the nanme DARAVAI Rl err] 1000. A second nortar

sarrpl e was prepared using triethyl emz-o-gt:m‘:ﬁlg);rmnobutyl et her
("butoxytriglycol™) in an anount of |2% (c wt.). A third nortar sanple
was prepared containing di-propyl enefgu@q -t-butyl ether 20 ("DPTB") al so
in an anpunt of 2% (c w.). The sanmples vvere m xed for nine m nut es,
and air Zontent was deternined in ggﬁ) t)h ASTM C185 (1994).

The results are summarized in the f 9%% and denonstrate that the
ethyl ene glycol fhbuwnbbhighiae:r’ muafaté@bpeﬂe fillowifig atbralimitig etamplas. t o

t he control sanple. However, sanple 3" containing DPTB sur prisi ngly
denonstrated 25 nearly two-thi rds |EEﬁa1QQ]d’BI ned air.

Table 1 Sanmpl e Entrai ned Air (ASTM C185
1994) Orelative air entrainment erforﬂﬂ%e of an

5 But oxyt ri gl y'I]\}S example 1H1:straf§@nﬂ'{e telative air entr P e

7% 10 ethylene glycol, namely, methylene glycol niorwibpitd ezher (avaﬂable from Union

- 5- WO 98/ 07668 ”

PCT/ US97/ 144agbide under the pame {autoxyriglyeddt). rwhichyis chempically sitpilar. &0 &

o g o CRAYRORA 650 i i e (2

three sanpl S 5,39%299) i coinpRisph it6 &li-propyleaé %&.@Mﬂ'ﬁt}d e&hé:fnsscdmnpgteﬂ
coating conprising polyethyl ene glycol nono | aurate ("PEG no

laurate"), an thspeasemamvngh@boﬁtcmmﬂsem%mtﬂravawéwsms 2% §é{n‘ﬁ?*§h§ was

pr epar ed by oating anat her |d nt| nunber the 2o L e
fibers wWfth Lﬁ%ﬁ?t?%‘%‘b‘b %%s 358‘% % AR -
i dentical sy 886le Frothl WETRE GfaTc@ &iCcHICHn. eﬂ&rrﬁhﬂ%@' Masgdthﬁket&t wder the

("DPTB"). The two-inch fibers wer e coat ed by di pping into the coating

materials, a{alm@amvmm@wop ﬁasetonuenoxtwesamplemwdpmdmsmg wigthyepel ded
o et SRS e (A S ke By of SETESER, SR
182(1/0 \rM? : gthl \érrgaﬁs%{rn %ﬁﬁ% I oadtﬂgéﬁﬁggﬁﬁs “gtrjgiélpt?gﬁ%l?g%Pgﬁgo%ﬁgﬁwggtrhserf rom
t he 20C e N(EDPTBP) alsooint an emairdefe?%ofc wohd Tier samyples (pare )mixgdsfor nine
calculated brwueigse,} rar;]dnalup %ontent was determined in accordance with ASTM C185 (1994).
The results are summarized in the following table and demonstrate that the
ethylene glycol (“butoxytriglycol”) entrained air in an amount similar to the
control sample. However, sample 3 containing DPTB surprisingly demonstrated

25 nearly two-thirds less entrained air.

- Tablel
Sample Entrained Air (ASTM CI185 1994)
1 Control 24%
2 Butoxytriglycol i ' 20%
3 DPTB 1 7%
Example 2

.-
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15 the average peak |oad réquired to di splace the fibers, and dfvidng!
this by twe9sH7668aver age surface area of fiber contacting RCRUSEMNE4I6I t | ous

matri x. The foll ow ng tabl e sunmari zes the relative bond strengths
conputed for eagh_of th iber anml es. . .

Table 2 20 *fils éES% éen%gégfﬁﬁ\ﬁeﬁ%%ti ﬁ%l{%‘f‘c ri°£| van%salfoﬁ%egd f'be}b?\'/er age
Load  BonmHolgbk@R@ére fibers having a length of two (2) inches and a didrRéted of 0.0255 x (PSi)
1 PEG nbno 'l aur at e 2.90 PEG nono | aurate
2.00 0395 inches wereppBedpho Imakeatthree samplge  Sample 216 tomprised

12. 48

. Butoxytriglycol .. 2.4
But oxytri gpglé(gropy%ene fz?e{)so‘ﬁavm\é a goé’tmg_ comprisigg, Bg&emydf% cﬁl_vcol mong g
But oxyt§i giy¢8b ("PEG méndJaurate”), an ester having abolBU40RB00" heMelar weight3- 90
2.72 13.°02 3 DPTB 2.80

DPTB Sample 2 was prépaieéd by coating another identicallRiRber of the polypropylene3. 00
DPTB B 3.

40 3.2 15. 32
- __ganm e 1 dfhemssvith bagoxymslivgels  Fampler was prepared iy ¢qating anosherriggntcal
iati f. Q. S I t LM 104 h,. 13. 02
o0 B s AR o STy ol R s S e 1

i nvol ved divere coated® & §fto the coating materials, allowed to air dry, and then the
PCT/ US97/ 14426 prop%‘ﬁe}ﬁg ‘gl ycol -t - bgutyl et her ("DPTB") rgs t he coating

Mat eri ab, cratedh poriianwas ermbesisied dnta idantigaloeamaens qestesr{eslusny) sngh fthatfthes. 32
ool (St 5 TP b s e . TS SREARTISATRS 5B ope o
the invent 243 RoufSatCl(®%Rdative humidity. The three samples were tested in an Instron
1011 which measured the load (in pounds) needed to displace the fibers from the
cement. Pull-out resistance, or bond strength (psi), was calculated by determining
15 the average peak load required to displace the fibers, and dividing this by the
average surface area of fiber contacting the cementitious matrix. The following

table summarizes the relative bond strengths computed for each of the three fiber

samples.
Table 2
20
Sample Fiber Coating Material Peak Load | Average Load | Bond Strength
 {Ibs.) {ibs)) (psi)

1 PEG mono laurate 2.90

PEG mono laurate 2.00

PEG mono laurate 292 2.61 12.48
2 Butoxytriglycol 240

Butoxytriglycol 2.60

Butoxytriglycol 2.80

Butoxytriglycol 220 '

Butoxytriglycol 3.90 2.72 13.02-
3 DPFIB 2.80

DPTB 3.60

DPTB 3.00

DPTB 3.40 3.2 15.32

Sample 1 demonstrated a bond strength of 12.48 psi (with a standard
deviation of 0.53). Sample 2 demonstrated a similar bond strength of 13.02 psi

(with a standard deviation of 0.54). However, Sample 3, which involved di-

-6-
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-7- 0 T W claim 1. A met hod for REVIR-TI N 1
propertlest?!"H""é@ncrete conpri si ng: adding- to a concpg'?'gh)gr’}ortar or
tement m x, in an anount of 0.05 to 10% by wei ght based on the t ot al
dry wei ght o{, répiaetal édmemsymmrr(gwm&msmcm@g iraterial, dheonsteated rom t he

roup consisting of a glycol ether and a cer ol Xi. N
Iroup comgaratxvelyge nced bond strength o?ly 32 psx (stan ard dev1atxor9 of 0.37).

The foregoing examples are provided for illustration only and are not

ihtended to limit the scope of the invention, as claimed.

7.
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the resultant mix to obta ﬂm Bﬂmﬂﬂm tar, or paste mix in which'the
i ndi vi dusto esm7eed | bers ar | stributed; andpcmaispmgdtdrie m X

into a configuration; sai d gI ycoI et'her having the fornmul a
RO(AO [err -Hl .10 wher ei n R conprises (Jerr]-Clerr] alkyl group or a
Jerr]-Cd | oal kyl group; A conprises a Cerr]-Cerr] alkylene

group; Ois oxygen; nre resents an integer 1 through 10, and His
hydr ogen; and 2aid dt yeethed @{ R difEng rihe t prepeiemafaa concrete comprising:

?;E))GE ;]r ; ]( A& rté OQLonscrlzte, Trortar, or¢ement mix, in an amount of 0&5'[ tor }9%%_\'1 err]-

(AO [err] QR hf based on \ﬂﬁtef&am@[ weight o%[cefr{e}n ffH&E’s ﬁ&ﬁhgla &faﬁn%%ﬂét‘éﬁﬁﬁ or a
gerr]-Cerr] al ky group, at least one of said R err] err], and

Rl err] Scorsplaceds nqlsrgx]ou@[@mi}shagk),ﬂa giyooipethéy and a g‘lymrol] etBpe mixing oup;
d d f h d -
o 1B G o210 SRS R g o RO S o'

| ¥Rl .
9P The Tk, 3 RpmiigRfitoud) ARtrbAl) bhifeas RO QR Bionfiguration;

4. The gaid fiydoldthed having tiwfersiuia sai d fiber coating material conprises
25 a glycol ether selected from the group consisting of di-propyl ene
gl ycol -t -butyl et her, propﬂG@g@i yHoI - n- but yl ether, and

di - propyl ene glycol -n- propyl et her. The net hod of claim

4 wh
gl ycglr ﬁ}t “bﬁgéﬁéug{z%ﬁlpr&febﬁ-c%ﬂpﬁ g’? éﬁp or aﬁ]sc@ﬂ;éﬂl&gadgm ‘Pé(o“9¥éﬁ\%ﬁer el n said
fi ber coatCags allylanesgroupnPris ou¥gE0 n repyesepts ayl indegerl thavughy1Q. laadfBisrul a:

- 8- CHerr]-(AO[err]-ORlerr]

CHerr] - (IRSrf)é?rr\,] &%[sg}dr Flycerol ether having the formula:

CHerr]-(AO[err]-OR[err] wherein {AO 1,..and R err] ar-e~hydrogen
e

or a (ferr]-Clerr] alkyl group, eas of said Rerr], R, and R3
conpri §es a CJerr]-Cerr] alkyl gr(é.ﬁ ﬁ\b C[err] -Clerr] group; and X,
y, and'% are - 2
CHz-(AO)z-ORa
wherein Ry, Rz, and Rs are hydrogen or a C1-Cyq alkyl group, at least one of said Ry,
Rz, and Rs comprises a C3-Cy4 alkyl group; A is a C>-C4 group; and x, y, and z are

20 integers from 0-10.

2 The method of claim 1 wherein said fibers comprise a material

selected from the group consisting of steel, glass, acrylics, and polyolefins.
3. The method of claim 1 wherein said fibers comprise polypropylene.

4. The method of claim 3 wherein said fiber coating material comprises
25 a glycol ether selected from the group consisting of di-propylene glycol-t-butyl
ether, di-propylene glycol-n-butyl ether, and di-propylene glycol-n-propvl ether.

5. The method of claim 4 wherein said glycol ether comprises

comprises di-propylene glycol-t-butyl ether.

6. The method of claim 4 wherein said fiber coating material comprises

30  aglycerol ether having the formula:

-8~
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i nt eger's from 0- 10. ' 7. The met hod of claim6 whepel |
gl yerol et Wa980366§; _ ¢ - butyl gl ycerol, and said fibers corrprf"gt)%sg‘m"qz6

pol ypr opyl ene: —_Coated fibers for nodi fying the properties of
a concrete Iural ity ddHi+~pRO-OR3ted with a materi al
selected fr Eﬂmm mj‘l lstl ng of a glycol ether and a glycerol ether;
sai d gl ycol for nmul AQ),-

RO(AO [err]-H wherein R corrprlses err]( C[)err al kyl group or
Cerr]-Cerr cyctoal kyl group; A co _Eggﬁ err]- (err] alkylene group;
O is oxygen; n represents an integer HhH 10, and H is hydrogen; and
sdi d gl ycer Qhhedii Ry, RA¥hARs aRehydrogh @r a C1-Cis alkyl group, at least one of said R,
CH'err]-(AO[err]-ORerr]

CHerr]- (Ao)z[wmd] IQR[mnpx]lses a C1-Cyq alkyl group; A is a Co-Cy group; and x, v, agd[2a%e] -
FAO [err] - q;% r£ {}_glhn Rlerr], Rerr], and R err] are hydrogen or a
Cerr]-Cer ﬁ‘mb p, at Ieast one of sai d R[err] Rlerr], and R err]

conprises a Clerr]-Cerr] al roup; Ais a (err]-Cerr] group; and X,
y, and z are intégersihg @R@O‘{O"fgdam 6 wher Wc&lﬁ?’f@b eItI]'\?}’eﬂ% Cg‘rt'b}!fiéll m 8

wh d, f I I h I d f
the or o ¢ ShrRE e By Bl Rbs r?s%@%gf%kﬁﬁfabﬂt U ether  di <propyl ene
I I but yl h d . .. 10.
The coated fiberd of @S‘%#bs&ﬁgé?&&@ . PRSI SORTH SBHSNENe
and said fi Iaeaug%fyggp &fg;g%eééa@éd Wiieh 5 RRQRUAP B8edbd Cllected Hoth leNgfoup

- 0-
PCT/ US97/ 144@fsisting of a giycol ether and a glycerol ether;Gaid LglycdVl ethe? having the

H
P'I

1

11. A cenentitious conposition conprising a hydraulic cenentitious
bi nder, wat dermugdafine aggregate, and a fiber coated with a materiat
sel ect ed fromthe group consisting of a glycol ether and a gl ycerol

ether; sgaid glycol ether having the RO(AO){-Hmula 5
RO(AO [err]-H
wherein R comprises C;-C7 alkyl group or Cs-C7 cycloalkyl group; A comprises a

Cs - C4 alkylene group; O is oxygen; n represents an integer 1 through 10, and H is
hydrogen; and said glycerol ether having the formula:

CHz—(AO)-OR;

20 |
CHz~(AO)y-OR:
i
CH2~(AO)-ORs

wherein Ry, Rz, and Rs are hydrogen or a Ci-Cy4 alkyl group, at least one of said Ri,
25 Ry, and Rs comprises a Ci-Cy4 alkyl group; A is a C>-C4 group; and x, y, and z are
integers from 0-10. "

9. The coated fibers of claim 8 wherein said fiber coating material
comprises a glycol ether selected from the group consisting of di-propylene glycol-
t-butyl ether, di-propylene glycol-n-butyl ether, and di-propylene glycol-n-propyl

30 ether.

10. The coated fibers of claim 9 wherein said fiber comprises
polypropylene and said fiber coating material is di-propvlene glycol-t-butvl ether.
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represents an integer 1 tthrbugh 10, *and His hydr ogen; and said
%:_l)[/gﬂ f l_ (efa\g)eE él:i?}” élg?]eenggrggg lc%énposiﬁon comprising a hydraulic cementitious

CH[ er r] - ( AhBeY, Wat&db @inlelaggregate, and a fiber coated with a material selected from the
CHerr]-(AO[err]-ORlerr] wherein R err], Rerr], and Rerr] are
hydr ogen ogroapCbesistingbéa glycal &thks.amdaglycatollethert sad glysbl etherhyiog ithe 15
Rlerr], an rr] conprises a CJerr]-Clerr] alkyl group; Ais a

Cerr]-Cd RL‘gﬁoup; and x, y, and z are I ntegers from 0-10.

-1 0_
5 - RO(AO).-H

wherein R comprises C-Cr atkyt group or Cs-C7 cycloalkyl group; A comprises a
— G3- G alkylene group; O is oxygen; n represents an integer 1 through 10, and His
hydrogen; and said glycerol ether having the formula:

CH:~(AQ)=OR,

CHz~(AO)y-OR;

L.
CH2--(A0):-ORs
wherein Ry, Rz, and Rs are hydrogen or a C-Cy4 alkyl group, at least one of said Ry,

15 Rz and Rs comprises a C;-Cy4 alkyl group; A is a C-Cs group; and x, y, and z are
integers from 0-10.

-10-

SUBSTITUTE SHEET(RULE 26)




