DESCRI PTI ON COAT FOR PREVENTI NG CONCRETE EXFOLI ATI ON
AND METHOD OF FORM NG COAT FOR PREVENTI NG CONCRETE
EXFOLI ATI ON TECHNI CAL FI ELD The present invention
relates to a coat for preventing concrete exfolratron

and anet hodof fornming a coat forpreventing concrete

exfoliation. 10 BACKGROUND ART It is known that

~_concrete is deterioratéd and exfoliated by brine -

damage, neutralization, an al kali-aggregate reaction
andfrost damage. | n concr @iESCRITRICIAN €S such as roads,
el evat ed 15 structures of railroads, tunnels or
bui | di'ngs, is pointed out.-that due to this
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repeat ed wvibrations. passage o
or railcars. Sonme concrete structures are prow ded

with a coati ng | ayer W tohy Aty ek riesh or the li ke
in order _to prevent such a delamnation of the
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MRIh C RS tRCesS50 Bl £PFoNBHE AestiF@EE ifd randera ta f @b@prevent ing-

th| oat ed | .On .the ot her hand, as descri bed in,
forO%é%%a 51 ex%ﬁ‘r? '* Kokai Publication No. .
2004-60197; there is an approach in which 25 a f| I m

| ayer, consisting of oneB)]g E?éﬁ’Nﬂ) %ﬁ'fs i ncluding a
t

resin coat of which tensi reng and tensile
el ongat Léniarknowgpsbati eencrete danddtonirhatedrindexdoliated

t mﬁf E.@ﬂﬁée&ﬂaé&é U%telﬁpc%llzﬁ‘%\&%\her anSdNES A @édate reaction
|S C nS|Sted of a si ng%e resin |ayer a rang

BLaPACUSRIAIM 47 £gags, elevated
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r eglttle%eé?%ec%%% °b E'IE‘IT‘? 0512%? %g\r%%tslﬁérla&llgﬁt aEle‘ﬁ’é%tls the risk
ad fdiel istg efigiell aatina tkidgtor ewsie pAades byi siose 4 dwes t:rlrmpeated
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it had i nsufficient p operti es om the viewpoln
35OPETRESr StRYCEURere S ehpdPEsd dedowdiih 8 kaatihg layer with

ageayabe mbsh biryth® 1 oM drlr di sl asaimnt et o delamination
CO%C{I% %0%%%Iet%sp£ ege\a”sceSHoovgetgerra,C t%eorfe v%a?g Car Sgrgblem that many
pProcess steps were required in order to form this coated layer.
On the other hand, as described in, for example, Japanesei-
Kokal Publlcatlon No. 2004-60197, there is an approac:h in which
a film layer, cons:.st:.ng of one or more layers 1ncludlng a re51n-
' coat of which tensile strength and tensile elongatlon are
specified, is formed on the surface of the concrete structures.
Howeve'r_, since a coated layer is consisted of a single resin
'la'yer, a range in which it was possible to attain compatibil_ity
between the displacement and the strength of the coated layer |
was narrow, and it was difficult to re'alize- the compatibility
between the displacement and the strength at a high.level . And,
since the film layer obtained by this method is consisted of
resin, it had insufficient properties from the viewpoint of

reinforcing concrete bodies though it had the adequate ability
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And, as a nethod of forming a reinforci ngll ayer for |

protecting the surface of concrete, there is described

~a method 5 of forni ng a reinforcing |ayer consisting

of -a, glass fiber sheet and a thernpsetting resin for
i'nmpregnation in, for exanple, Japanese Kokai
Publ i cation No. 2003-213624. H&wever, the coated

layer. obtained by this nethod had. the ' inadequate

ability to follow the displacenent of concrete though.
100 Eolhad @@fdl&pﬁderﬁﬂrﬂpeftdceﬂzﬁmthh avwl @pai d¥s 6f cracks |
r-ed{]fé)&% .concrete. bodies. SUMVARY OF THE | NVENTI ON '
It 1s an object of the present invention to provide a

' coat.  13ndhorSpreventiony odoforetiacext oliatiootinghilelyer for
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substrate and can secure ad eqg uat e. unct _
pr%ﬁféﬂﬂﬂha%%lée%ﬁe%%%geB@fy(ﬂr. aPREhSting of Aetlice Tiper sheet

f emd ng tm&@@iseftftrn@ RNt %ICQ&&TI@Q%&)&‘COQJ Hali 68+ example, |

.Tgpeaéjpreseng nve n r Iat e% coat for preventlng

cl&?p 037 2diddsidacement
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' t QERRILA §¢ of; «23C and 65%in hunidity and at a

peel i ng speed 25 of 50mm minute, (2) the: reinforci ng '

-layer has tensile strength of 5 MPa or |arger and

percentage el ongat i SMneRBU O THE: ngENT?éN a

tenper a an

' reof 3C and 65% in hum dity .
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di spl acenent | ayer e obt al né rom or . exa -

a cur abFEerEE?ﬁetBngp%‘éﬁ’lt’F%ﬁPfliﬁl%t%ﬁ skt e St fpgy@reventlng

aﬁdnﬁ:m&th%xf@ﬁlamrﬁ IO Gl iRgy. hﬂﬁﬁﬁﬁé@&n&b@ 3laiRe provided

a_curabl e re.S| ition for
rel n or CI n ng pStnate aﬂﬁie rre‘?lrﬁ Jrn%ggié’?&r My wEded on the .
odﬁ-apﬁqedemeotn hagarabwBeregsi mla:otrhesdlispmat:emeat layer has -
r%ﬂ&@&&h“&'é&ﬁésf@ﬁ B hiygh §1%1.§E}.laete of 0.1 to 50 N/mm at a

temperature of 23°C and 65% in hum1d1ty and at a peeling speed

- of 50 mm/mlnute, (2) the relnforCJ.ng layer has tensile strength

of 5 MPa or larger and percentage elongatlon of 3% or higher
at a temperature of 23°C and 65% in humidity and at a teﬁsile
speed of 10 mm/minute, and (3) the coat for preventing concrete
exfoliation- has a maximum displacement of 10 Imm or larger. and
~a maximum load of 0.3 kN or larger in a punching shear test of
concrete of 100 mm in diameter in environments of a temperature’
of 23°C and 65% in humidity.
The displacement layer may be obtained from, for example,
a curable resin composition for a displacement layer, and further

the reinfercing layermaybeobtained from, for example, acurable




. strength fi ber sheet. 5 Further, the high tensile
‘strength. fiber sheet may conprise resin fiber. Her ei n,

“the curabl e :resin conposition for a displacenent

I'ayer may be -identical to the curable resin

conposition for a reinforcing layer. 10 The

above- nenti oned coat for prevending concrete
exfoliation may conprise a protective layer. And, the
present .invention relates to a nmethod of formng a
caa&sifmrccpnmrﬂmo:rg BONCH ef el ekd 10t iRy lmye:pnprl sing
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~or adhesion to the substrate of 0.1 to 50 Nmm at a
t enper atfiiFEhest Pathhgl teswiile Hurdrdi iy f Hpelr abeat may comprlse

peslding sipred of 50 nmininute, (2) the reinforcing
| ayer h tensnlje stren th of 5 MPa or larger 20 and
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oD aR Bl PheBerhol b it Y R ta criorbanTegr has conesion

-ppév@ﬂlﬁﬁiﬁ?go@dﬁmtbﬁesﬁxfﬁbta’aelcuh OOﬂ. theso pTr/ﬂment a temperature

o ti d t
15% Bl S R R e s o e Ry i/ minute,
2?@%63{‘“88@‘33185 Lsotent Bre tpﬂ@clelee%ﬁenﬁthm? 5 MPa or larger

-dehdnp@ﬁ&e@ﬂa@é SIS A BoPisces duendghorthe o temtperature of

dgg;@datlgg a substrate takes place. The fact
F iy Q%hfiftﬁg awhetep BT ole sE6A 0Ad G he/minute,

d&@@l@déﬂBﬂCoatforpreventlngconcreteexfollatlonhasanmx1mum
displacement of lOlmm or larger and a maximuﬁ load of 0.3 kN
orlarger1napunch1ngsheartestofconcreteof100mm1nd1ameter
1n environments of a temperature of 23°C and 65% in humidity.

Further, -the present 1nventlon relates to & method of
repalrlng concrete,

- in which a coat for preventing concrete exfoliation

-undergoingdisplacementcnlacohcretesubstrate:hsremoved,the

concrete is repaired, and then the method of forming a coat for

| preventing concrete exfollation described above is performed.

Since the coat for preventing concrete exfoliation of the
present1nventloncomprlsestheabove mentlonedtwolayers this
coat just undergoes displacement and the break of the coat does

not take place even if the delamination of concrete pieces due




Iayer and the relnforC|ng | ayer which share functlons :

~and have prescribed physical properties,

respectlvely, enables this. 5 That is, in the present

i nvention, when the exfoliation of concrete pieces

t akes. place the di spllacenent |ayer bears a function
of noderately spreading the stréss to the film which
is produced by the exfoliation, by the del am hation or

" . the break of cohesion wthin the coat, and the
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tfﬁn@@?&fﬁsrg{rgﬁoiﬁ' QSVE%E&eanpr gcfow temperature and hlgh

temperature ,
Coat for preventlng concrete exfoliation .
A coat for preventlng concrete exfoliation of the present o
lnventlon comprises a dlsplacement layer provided on a concrete
substrate and a re1nforc1ng layer provided on the dlsplacement '
layer. The concrete substrate can include, for example,
substances consisting of cements, limes or plaster.

' The above-mentioned displacement layer follows the above
displacement of a substrate, and‘ it shares a function of
moderately spreading the stress produced by the displacement
by allowing the break of cohesion within the displat:ement lay'er; '

the delamination between the abo_ve displacement layer and the
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mldly so that the stress does not concentrate to
prevent the falling of concrete pieces due to the
exfoliation and to protect 5 the coat for preventing
concrete exfoliation fromthe break.. As with the
prior art, when the strength of the coat is devel oped:
by a hard filmsuch as a gl ass 5i ber sheet, it-is
dangerous because while an external coat displacenent
is small and hard to recogni ze,. the coat. cannot
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substrate is larger than 50 Nmm it becones
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ntJ hesion o ion can _
ur 2 r% f&érﬁL By 2RTRULERY F§EIRT grREgte . When
stthen@zdwe eshes30nredf atilhed:lb@l Bs thepaieb VO GULeSira0R 8s smaller |
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exfo i-ation een orne accor
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tE gve nmentioned 35 _neasurement is t on .or
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i dieplacemefittdie tSadrplbe vaf tebsthateoapheth ®fe fbre it becomes

‘”Hi‘%EESHEEtto -{% tlsfy a eoncéthleorg?:le%@f;:?.tnlgorepalr in repalrlng _

the substrate. And, when the cohesion or adhesion to the above
substrate is larger than 50 N/mm, it becomes substantially
'dlfflcult to follow the displacement of a substrate. It is
preferred to be 0.5 to 30 N/mm. | '

The above-mentioned cohesion or adhesion can be measured

-:specifically by conducting a 90 degree peel strength test

'referred to as a peeling test on a substrate on which a coat
for preventing concrete exfoliation has been formed according
to JIS K 6854-1, and they can be measured with, for example,
a tensile testing machine.
Whether the value obtained by the above-mentioned

measurement is the cohesion or the adhesion is determined by
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results fromthe break of cohesion wthin the

di spl acenent- layer, it is determned that the _
obt ai ned val ue represents the cohesi on, ‘5 and when the
del ami nation takes place at ar. interface between any.
|-ami nates such as an interface between a substrate and

"a coat for preventing concret& exfoliation, it is

determined ‘that the obtained val ue represents the
adhesion. That is, in the above displacenent |ayer,
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- IOHeSEE@EEd Qggpgnents and fine. aggregate conponents

15

“cenent

ase film- obtained from cenent base. SR _
conposi TRenga b plis ins d et té@r@bpvemeﬁanrbmemdpbgferably

a@@pﬁgséﬂtgrﬂl@@' EoH &S B SUGH RS +8UL$H+aN n2d 23 e fepresents B
rubber enul sion to the above nor P

rene- byt adi ene
hge &1'r%&eﬁ‘raffﬁlpﬁtﬁgtjéﬁ%@fq?%ﬁ?‘&séﬁr%ﬁ"ée@feéaﬁlnates:

f canpctsjetnemxfeomeﬁ thieSpbat @b r bAY¥RE i nTherahoMe& exfoliation

- di f bI b f
e e e R
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Iayer T bove curable resin conposi tion

'd?%%?%%%%eﬁ#bstﬁ?’é? &y nbrCcheRdecul arly limited and
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.-proceedﬁT glﬁ omtegg)zratur_e a resin conposttion
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styrene—butadlene rubber emulsion to the above mortar; and a
‘cured resin film obtained from a curable resin comp051t3.on for
- dlsplacement layer. The above displacement layer is

pr_eferably obtained from the curable resin composition for a

- displacement layer from the viewpoint of the ease of con_tr'olling

‘the film physical properties of the above displacement layer. '
7 The above curable resin composition for a displacement
layer is not particularly limited and can include a resin
composition in which curing proceeds at room temperature and
~a resin composition in which curing proceeds by heat.ing, but

from the sirtuation where the resin composition is applied, the




‘proceeds at roomtenperature can include, for exanple,

a resin conposition cured by being |left standing to

"',dry,'a-resin‘5 conposition cured by noisture and a
~resin conposition cured by light irradiation. The

above-nentioned resin conposition in which curing

. proceeds at roomtenperature i s not particularly
-limted, and anurethane resin conposition including a

hydroxyl 10 group-containing resin and an i socyanate

. groagd-ncontpbai hjgoncin mg.o&gentlngrpmmed£altnroom temperature
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. i ncl udeThe above-mentioned hydroxyl group-containing res:Ln can‘_
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include, for example, acrylic resins, polyester resins, _
polyéther resins, » various fatsandoils, andpolybutadieneresins,
which have 'a- hydrole group as a curable functional group. The
above-mentioned amino group-centaining resin can include, for
'.example, aliphatic polyamlnes, aromatic polyamlnes, allcycllc,

polyamlnes and modified compounds thereof, which have an amino

' group as a curable functlonal group. The above- mentioned epoxy

group—-containing resin can include, for example, epoxy resins .
-of a glycidyl ether type, a glycidyl ester type and another
glycidyl type, alicyclic epoxy resins, and further compounds

obtained by oil modifying or urethane modifying these resins,




" for exanple, acrylic resins, polyester. resins and
- polyether . resins, which have an unsaturated group as

-am no group-containing- curi
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a curable functional 5 group.. And, the

‘above-mentioned isocyanate group-containing curing

agent can include, for exanple, nononer, dimrer and -

trimer such as arofmtic polylébcyanates al i phatic-

pol yi socyanates and alicyclic . polyisocyanates, and

conpounds obt ai ned by nodi fying' 10 these isocyanate- :
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cur abl eT}i’%sEi‘ FRIITSH O F6 £OMAASHH tdoeERE raa;iésplacement

‘ : gﬁyyeﬁﬁta@l mﬁﬂ%hebnﬁalﬁlmﬁgm@mt or @Hﬂ@rﬁtﬁ@%‘b@% cup:t«'ﬂ:)dlﬁe resin
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| plgbveshamtiozed pigmsed i Atgepegmbntoatiug: concentration is,
COFPASE 4iOMe, %%S3ogurt'ﬂ§é abbdve pigment is not partlcularlyl

“limited and can :anlude, for example, coloring plgments like _

~lnorganic plgments such as chrome yellow, yellow iron oxide,

' 1r'on oxide, carbon black, titanium dioxide and the like, and

',organicpigments such as azo chelate pigment, insoluble azo
‘pigment, condensed azo pigment, phthalocyanine pigment, indigo .
pigment, perynone pigment, perylene pigment, dioxane pigment,
.quinacridone pigment, isoindolino'ne pigment, metzal complex .
-pigment and the like, and extender pigments such as calcium
carbonate, prec3.pltatedbar1umsulfate clay, talcand the like.
Further, the ‘above curable resin composition for a-
displacement layermaycontainanother resins, an-organic SOlventl,

-a defoaming agent, a thickening agent, a surface control agent,




_Satisfying the above-nentioned conditions, putty and
‘under = coating conposition, which are well known to

those skilled in 5 the art, may be used as the above
curabl e resin conposition for a displacenment |ayer.
The above di spl acenent |ayer preferably has tensile

strength of 1 MPa or |arger an® percentage el ongation

of 10%.or -hi gher at a tenperature of 23C and 65%in
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udPRg & cPrpéeler Innfent igihgoackayer eXmebionHeo Risovktained
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ines are or measurenent, the

t ti L
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rreﬁmmténﬂtmh@rtl'%eklﬁeld:andibhl orsn prartﬁrmﬁi dFWHe: Pércentage .
ﬁ'ﬂ’%ﬂ g%%/ﬁeéﬂ ;@UH};Q ﬁé’rﬂq&llar § l%.mtl nSI£ ?_% gﬂbsgantla-lly'
1000%. W'henr.the percentage elongation is -hlgher than 1000%,
the above range of the tensile strength may not be satisfied.
The percentage elongatlon is more preferably 10 to 700%. In
addition, the above tensile strength and percentage elongation
can be measured with a tensile testing machine such as Autograph
AG-100KNE (manufactured by SHIMADZU CORPORATION) and Tensiron .
(m{anufactured‘by TOyo Baldwin CO. , LTD.), which are well known .
to those skilled in the art, using a free film of a single—layer
filmof the above displacement layer as.‘la sample. When the above
tensile testing machines are used for measurement, the above
tensile strength and percentage elongation are measured under

the conditions of a temperature of 23°C, 65% in humidity and




The tensile strength andpercenfage el ongati onof the
above displacenent |ayer can be adjusted to be wthin
the preferred range nentioned above by a selection of

‘the curable resin 5 conmposi tion for a displ acenment

| ayer to be used. It is considered that the above

- tensile strehgthrand_ percent age el ongation rel ates
~ closely to each other.. Generally, when the tensile.

strength is high, the percentage el ongati on ‘becones:
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‘agéet 1 bmmmﬁmvgancaed}u ig&ilea ald i, nthentp@mile)rstfmg;h becomes -

di d, ‘
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the‘constltuents of the above curable resin composition for a '
displacement layer can be changed. | : |
Tg of the above single-layer film of a displacement layer '
- can be controlled by Tg and the formulation and an amount of )
acurable functional groupofaresinandacuringagent, compos;'.ng
a curable resin composition for a displacement layer to be used.
On the other hand, the molecular welight between crosslinked
‘portions can Be cohtrolled by the molecular weight of a resin
and a curing agent and the concentration of a curable functional
group in a resin _ahd a curing agent. For example, as a method
of controlling Tg from an aspect of resin, amethod of controlling

Tg by -selec'ting the species of resin is feasible. . Generally,. -




Tg of polyether resin or pol ybut adi ene resin tends to
be low.and Tg of acrylic resin or polyester resin-is

.~ easy to control by Tg of a taw material. As .a- nethod

~.of controlling Tg from an aspect of a curing ‘5
agent for exanpl.e when the curing agent IS one-

containing an isocyanate groubl it is possible to

~attain a resin conposi tion having high Tg by
- selecting a curing agent having high Tg |ike an '
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avgﬁjable mat eri al he ‘above reln orc
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and at a tens
'for example, the molecular welght between crosslinked portions

may be controlled within a range of 500 to 10000,
In modifying the constitution of the above curable resin
composition for a displacement layer, respective components may

be produced on one’ s cwn or selected from commercially available

. material.

The above_reihforcing layer bears a function of
withstanding the weight of the delaminated concrete to protect

the coat for preventing concrete exfoliation from the bre'ak by

 -itstoughness. The above reinforcing layerhas tensile strength

35

of 5 MPa or larger and percentage elongation of 3% or higher

at a temperature of 23°C and 65% in humidity and at a tensile




12 speed of 10nn1n1nUte. When the above tensile .
strength is smaller than 5 MPa, a coat for preventing

“concrete exfoliation to be finally obtained will not-

be tough and a sufficient function of preventing the

exfoliation cannot be attained. ‘An. upper linmt of t he )

tensile strength is not partictParly limted but it is
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-substantially 50 MPa. Wien the tensile strength is _
larger than 50..MPa, the above range of the percentage .
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Even coat for event |

SERREEREERR] e sy Pt bosts EpSahE R Feni [¥strength

candl ‘shs pércdretagleliaaiatisabie iregihe a(b@lmoﬁjetslcmptlon of
S@EéSEXEQQ?ﬁ8$Qn{hf gpdltlon of the di-spl acenment .

layer an & condrt on of the reinforcing layer, it
does no$uch a relnforCJ.ng layer can include a layer obtained from'

& curable resln comp051tlon for 'a reinforcing layer. 'The .
above~mentioned curable resin composition for a reinforcing
‘layerjcanfinclude, spécifically,‘the curable resin composition - -
for a displacement layver described in the above description of .
"the displacement layer, and its species may be identical to that
oftheabovecuiableresincompositionforaidisplacement1ayef.
Even if the coat for preventing concrete exfoliation of the
present invéntion consists of the identical curable resin =
composition satisfying both the condition of the displacement
layer and the condifion of:the reinforcing layer, it does not
consist of one layer which is thick, and it is important that
it comprises two layers of the dlsplacement layer and the

re1nforc1ng layer




‘consi st of one layer which is thick, and it is

inmportant that it conprises two |ayers of the .

di spl acenent | ayer and the 35 reinforcing layer. In
the case of the resin used for the above curable resin
conposition for a reinforcing |ayer, in order to

- obtain the above tensile strehdth and the above
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percent age el ongation, for exanple, it is good to
control Tg within a range of -50 to OC and the
nmol ecul an ke ghtsebefvﬂe@ rcersosshsekieﬂopdﬂie abs vwi cwlnrembhe resin

i'on Tor a cirhg'layer
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The above high tensile strength fiber sheet preferably'
_has tensile strength of 5 N/mm or larger and tensile elongation ‘

at break of 3% or '-higher at a temperature of 23°C and 65% in

~humidity. When the above high tensile strength fiber sheet is

a sheet of which the above tensile strength is less than 5 N/mm,
the above effect of reinfoi:cing the substratemaybe insufficient .
And, an upper limit of the tensile strength is not particulerly
limited but it is substantially 100 N/mm. When the tensile
strength is larger than 100 N/mm, it 1s economically

disadvantageous and the above conditiononthe tensile elongation
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l[imted but it i's substantially 100 NN nm Wen the
tensile strength is larger than 100 NNmm it is
economni cal 'y 35 di sadvant ageous and the above
condition on the tensile elongation 14 .at break may
not be satisfied. The tensile-strength is nore

-preferably 10 to 90 NN nm And, 14hen the above high
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above tensile. elongation at break is |ower than 3%
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‘at a high level. The above-mentioned resin fiber is not

aramid fiber, acirylic fiber, polyester fiber, and vinylon fiber,
‘and it is preferably fiber treated or produced at a temperature
of 100°C or higher. And, in order to improve the adhesion

property to 'the above curable resin compositidn, the above resin
fiber préferably has a hydroxyl group. The integration with
resin canrimprove punching displacement and strength. As such
a high tensile stréngth fiber sheet which is commercially

available; for example, vinylon clothUV#lSO, UV #2060, and TRINEQ
TS5~-1810-Y, vinylon triaxial mesh (everyone produced by UNITIKA
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triaxial mesh (every one produced by UNITIKA 15 LTD.)
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oft ir3Cediuit65% impreferably substantlally 10 kN. In addition,

the above punching shear test of concrete is performed according
to the following procedures. _ - |

(1) A' center portion of‘ra concrete Iﬁlate of a U-shaped
lid,'_having_'the designation of lst class.300 (400 mm in length
by 600 mm in width by 60 mm in thickness), --.specified in JIS A
5372: 2000 (Precast reinforced concrete products), which has
been cured in environments of a temperature of 23°C and 65% in
humidity, is vertically drilled in the formof 100 mm in diameter
with a bottom of 5 mm in thickness left‘With a core cutter for
concrete. 1In addition, this. drill.in‘g is performed from the
opposite side of a working face. Further, surface treatment
is applied to the working face with a sander cleaning.

{ii) Next, based on a working specification, the coat for
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CRBPeBirtibaA ohS rRAY sRPaRELCUEALLY YbikAkk8d @Ndprevention of
,degradatlon -by ultraviolet light and enhancement of an aspect
on the 'reinfof_cin'g layef. - The éb'ove—'ment.iohed protective layer
can develop, 'speci_fically', the above-mentioned functions, ahd
it is obtained from a protective coating composition. Such a
protective coating composition is not particularly limited and
‘ca;i include, . for example, an intermediate coating composition
or a top coating composition, which iswell known to those skilled’
“in the art, such as acrylic resin coating composition, epoxy
resin coating composition, urethane resin coating compositibn

and fluorocarbon resin coating composition. Further, when the

- above substrate is a concrete base substrate, it is preferred

to use a coating composition having elasticity referred to as
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adlsplacementlayerontotheaboveconcretesubstrate...Amethod .

'of the above application is not partiCuiarly limited and can .

© ~include methods well known to those skilled in the art such as .

brush application, spray application, roller application,
trowel application, paddle applicatioh and. the like.
Specifically, this method can_be‘apprepriately,Selected in -

- accordance with species of the above mortar base composition

endtheabovecurableresincompositionforadisplacementlayer.'
A film thickness of a displacement layer thus'obtaiﬁed is not
particularly limited and it can be appropriatelyeselected in

accordance with species of the above mortar base composition

._andtheabovecurableresincompositionforadispiacementlayer,
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Specifically, this nethod can be appropriately

‘selected in 30. accordance with species of the above
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thickness of the appllcatlon is not partlcularly llmlted, and
it is, for example, -0.5 to 2 mm.
And, when the above reinforcing layer includes the

reinforcing material described in the above description of the

- coat for preventing concrete exfoliation, the above step (b)

may comprise a step (b-1) of sticking a reinforcing material
and a step (b-2) of applying the above-mentioned curable resin
composition fora reinforcing:layer'. In this case, by including
the above reinforcing material in a reinforcing layer to be
obtained, the toughness of the reinforcing layer can increase

and the above effect of reinforcing Iightly a concrete substrate

. can be further enhanced.
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exhobiatibate o{4p e 130N SMER §Eabory IO S adnesive

20

iR ?g'stllt‘fgnt @Srcgr ggé?ﬁfg%‘é%ﬁ tlﬁgngbg\?tglc%gbfe%r i8 the above

reinforcing layéer d
dé@éﬁ?bptéﬁnoﬁfthéec@Qntfﬁnr|mﬁ§manhmny concrrette exfoliation.

t he above adhesive 1s not titu

"'| r'Lﬁ1 %88 Hﬁatéﬁﬁlﬁﬁéb’uéléml§ﬁécﬁ¥liicﬁﬁPylnCﬂr@dﬁ@d?;pelelcallyf

daechoﬁeoﬁeg\cfixee@wehaemwtdéytﬁfpﬂi& %tfeEhéa:%te&a (a) .
Lon IS not

t ess t A
par?hcgb ?eﬁﬁ PFn?gg gﬁa ?EBLﬁﬁa%éoﬁtlﬁ pebepapticularly
t hivkheds aatd whimy blaea,t abbyeel b i Dekhags At ehiah the above

o ?E‘Qlﬁgoﬁéi'ﬁﬁmg% ?&gfl%%{?%@gtﬁgkbg%oggléo%ﬁlnegclnr%&?e following -

above rei

| nﬁF%Pu @ 2)i-s Aaethad @E@ltalclkymgutﬁq aboged wianfdmeingeaterial
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NS hests peelch cnawn y. Iﬂnlf‘@é%nﬁﬁbhheﬁnbﬂuﬁg%@fﬂods well known
- to those skilled in the art. .
The above step (b__2) is, for eXample, ‘a step of applying

the above curable resin composition for a reinforcing layer over

the above stuck reinforcingmaterial insucha way that the curable
resin composition for a reinforcing layer is integrated with
the reinforcing material after the above step (b-1). By thus |
constituting, it is possible to obtain a composite film in which
the curable resin composition for a reinforcing layer is
integrated with the reinforcing material and to strengthen the |
.reinforcing layer more. '
In addition, the adhesive in the above stép (b-1) and the

curable resin composition for a reinforcing layer in the above




25 The above step (b-2) is, for exanple,a step of

applying the above curable resin conposition for a

'reinforcing | ayer over the above stuck rei-nforcing

material 'in such a way that the curable resin

conposition for a reinforcing |ayer is integrated wit h ‘
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procesE Ty

‘the reinforcing material after 2the above step (b-i).
By thus 30 constituting, it is possible to obtain a

conposite filmin which the curable resin conposition

f ostapr 8012 prcandd a.yﬁmtns:a]i nice ghat edrublllh kBein composition

rej {+ n n t.he .
FQ Oa["‘dl%]] aeg{ér&l l%% n ad{éfl? %g\?e h%tea%h%as)l'veIPnthe above

rer nf or ci Moré: i ‘on
t hetemolle- st epa (hellhodnf tdeplBbngurladl @oesi curable resin

CoRpRSHL i@folfl %1351 &‘%Ilﬁff%&'%lllﬂ% i@%@f i! snn%‘f' Zvaqj%q_\é%l%gcly limited

step (b-2) be i denti-cal cura
compd it éﬁlclﬂélﬁrasaﬁebvfaééﬂrém Pebeeds Hesrr digsvdn the above

St@@scﬁlaﬂpﬁibﬁr@fa@@é/estéﬁ epaf b-2) riaeied Qs of the above -

conposi tiaon for

fr”@#&%ﬁﬁc% 3352\#1%@ lf)rﬁ%t ll%éﬂﬁ%%&nm &Fwtleidn?PQdPBegﬁHably up to

-caﬂmcﬂnalmde:krsermtﬁataiﬂeyab?ﬁé h@islfdﬂeﬁmdqﬁﬁeméhgs embedded
‘a | ste iC '
o ReeaEBeE B redioy LoRRb L s PR TR por TR Eains Laver

ankrgr éﬁl@rabé‘yp@lpnt @f thehteuglmessess thhafilhecabeviotained,

reify qr d e; cu I

resi ngc%nlpq{gglﬂ?lkgﬁé%rdszt?g%%gg%c?%gg?%%? %gigmf T'om tg? &ample’
VieWbit k#S%he toughness of the fil.mto be obtained,

and a f |I-iemé1|ﬂ CKH@Sﬁs’%ﬂéd@né}mYSy@Qrm&%fr?ec{ hhrﬁﬂesiabove step
acenen

ex di s
| SGrr B0 oo 3R R B0 BYE EopP LR ACRndnt Fpe ABOVE step. (b)

'r ey apci hgmi’a@’@rtd)lﬁhal oedle ivhdrhe oallﬁ_rV@nétlQ{ydlb)Ls_ #5rmed, and .

aly§, ttWonﬁ.%aﬁgr ﬁéﬁf&eaﬁ:%ewger %ﬂ%ﬁe?e} nvg%lggy{mge layers are

f or me and ayers 1'nc

v @edmesr@nyeie  acorkue g st |szel1;hena$dton':gfles the

asRRER ind Remesat ‘aﬁB‘v@SregﬁecEQQQ' Lﬁg@f‘s g&? ?@nygly By

respectlve Iaéers respectlve Y. nS|st|n

oIS HIRsR S twe ok g 9 b vedes 8 C@aﬁ Pl el ekeaagbetdickened,

arthdaBnagppes aa6Ee adrl @ﬂﬁwm RroViidRd FeE a&h layer can
I%%er can égg i nproved. Further, a interval time of - ‘
tween each step in.the above step (a) or

(b) andFarshep,|ashtzEastali $1meerﬁﬁlpa:hdqessing between each step
in the above step (a) or {b) and a step just past is preferably
on the order of such tlme that the applled surface is dried to
such an extent that theapplied surface does not get flngerprlnts
on it when touching the aple.ed surface with a flnger from the
v1ewp01nt of adhesion.

A coat for preventing conérete exfoliation obtained in

" the method of forming a coat for preventing concrete exfoliation
of the present 1nventlon has cohesion or adhesion to the above
substrate of 0.1 to 100 N/mm at a temperature of 23°C and 65%
‘1nhum1d;tyandatapeellngspeedof50mm/m1nute. Spelelcally,_
substances described in the above description of the coat for -
preventing concrete exfoliation can be given. '
' The method of forming a coat for preventing concrete




‘on the order of such tinme that the applied surface is
dried to 25 such an extent that the applied surface

does not get fingerprints on it when touching the

“applied surface wi.th a finger fromthe- viewoint .of

adhesion.. A coat for preventing concrete exfoliation

“obtained in the nmethod of for4mng a coat for
‘preventing concrete exfoliation 30 of the pr esent
‘invention has cohesion or adhesion to the above

sebsplaneion OFf It predNMmMiaveationpeant finetlofr Zib@prlse the_ -

aatepett o by ok peelL0b syl S g o o

| _aBoPéOEé%WBt Lorest tHee caoRveoren pieuemdtpTRleohtyeteoating

e¥babbat LoonGAMO plirtaitu1de LR 8a%:ef  LOLRENGGR the sane |

.coa for preventing concrete exfqliation of

SEERFRYeRT | SRS RyPFAr Pharh %&Rﬁweséiet%ffélt%%&f ke coat
cmmqmetvantldﬁ;sconbsdtam@hsaﬂi@n parukds W aekyod of applying

| d speci.ficall
obBe) BleBMarBhurPRbhee ABRCRAPER alar?, B et chsahhomtar Ly

10

cémmﬂheﬂudadtmmnSwnmiudbﬁnﬁnﬂamﬁiﬂakiyudespmpheduma tthecribed .

?Vﬁéjgﬁg(flepgﬂegﬁ rret ho %;d ff?iﬁnﬁ:rh%.v éé@ %%%EEStectlve j

ation plyrng

aébﬂgmtﬁglsavrmnﬁreﬁ W/éo@mmﬁg?lb]@ﬁﬂdslmb’ﬁe@ @nﬁdrsm for example, o

- -prptesti¥E hﬂ¥|ln1The above-nenti oned protective

“coating. 10

thus prepared is not particularly

- .limted and is, for exanple, in the above step (a) . A‘_"
.-dmeeﬁoﬁlbm répakﬁfﬁ§ @(fmt:h@t@r otective 30 to 100 pm
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-preven I Ag CO

Sheet , eet

sheet . 8 wla%iy o8 FERli@ 8 Shaseclloer shoet . Chention L
subst matboficimeittilch apgiak fgr pnevm’emmchcaice:edtrmbxlﬁgllatlon L

- SOHROSLE1 08 ANl dhd grﬁpoﬁ%aEbﬂgreEQ AL 108 EWed, the

nti oned di spl acenent take

-t ARNCERFBIistrpalsrde owed étherpitbedsetiip@ aibdeeming a coat for

OB ERPLE Qforﬁ:réi:'esEk%@&%&tlohsdégéﬁibéﬁeﬁ)&ye 15 ?erformed
eckj the surface of t he above,

v ||
- oFES eRR TS RORET SR e eXPBFFAEF oRUDEEFRER, CARhiHCIL

dssptateozhiyy esﬁmﬁahmdéﬂdeﬂagmbéddﬁl ahevelhdve aiescrlptlon of-‘-r |
CPﬁQg a@%éfﬁfé\%@n{ 8$§Q§e L é{?fof?%‘:%oﬁr The_

goi ng lsp acenen :
cabpeyeteeriibenedt @odl f@nnneevemhengcgqnﬁeeéelsxfollatlon :

T 8RA:F§&i n@ NG S PN dhen Fet Bodo o pd PF MERYa A1 GO mE PEG and can-r -

include the coat for preventlng concrete exfoliation descrlbed B A

- above and in add:.t:.on a substance formed by stlcklng a steel

sheet, a sheet, a mesh or a glass flber.sheet, which is commonly

| used with anadhesive, and further a substance formed by applying -

an 1ntermedlate coating comp051tlon and/or a top coating

- composition thereon.

‘The above-—mentloned dlsplacement takes place due to the
exfoliation of concrete pieces. The above occurrence of a
displacement is identified by visually checking the surface of
‘the above. coat for preventing concrete exfoliation. Herein,
‘the displacement refers to the magnitude of vertical change.

relative to é'plane of the coat for pfeventing concrete




. 10

preventing concrete exfoliation described above is
perforned.  The above-nentioned concrete substrate can

“include, 20 specifically, substances described in the

above description of the coat for preventing. concrete

exfoliation. The above-nentioned coat for preventing

concrete exfoliation undergoi?g displacement is not
particularly limted and cane -include the coat for-
preventing concrete exfoliation described 25 ' above

‘amed fiod 1addioni, ornd stibshamcaghotned df ctdmde nigs a Bteexamnple, -

A @E&LIHOQtOIslggrE@'rfn tdhcﬂgﬁf %tcg\}] Jhgig&éc%gfe%?nfo mm takes place.

i nvent

prlégegenagetencrppbrexfafe aeh o Jl\mwroﬁ«heerpauandﬂ@placementf o

coner ehRerp 1Ol kahies, bﬁﬁ%ééhé@%é‘i@g%b%etefthose skilled

change is, for exanple mm is determ ned that

atdh Bﬁa%%%rﬁo%ﬁxwpm rt 5§E§15F536W1ﬁ']ﬁé3at0hlng mortal after
Conerehe b@ﬁalar &omdeo@np@ekz@mtmgn cWﬁ@ﬁ:@t@ exfoliation of a

dlspl%ﬁenen has take ace nmet hod. wel |

ol hbextop: PRsE s e R L hal DeelY oBshrsa-

repalrlWgthﬂ@hg@ﬂﬂﬂut@ebewmraﬂﬁdﬂedmnndrmgapﬁftartreatlng I

'Cc&ﬂ_'é EQEgQr gvggt%}lilg f: col.Lét?é ! Oéq\ﬁe{c%ﬁﬁeo&atﬂth%n method

rspla ‘ een obsSer Ve _
t @ftfferra:brm/é crcateapédam@m@reg caﬁwﬁtﬂ@afcphgatmn described -

' Sﬁbﬁ%elgf ab??lé@”%g' efecanekabe.as required, the

nmet hod form-ng a coat for preventing concrete
exfollatlon descri bed above is applied to the surface.

'Exaaﬁbggskbrelnafter,, the present invention will be

. oot hoRSrkSani e feihd an e SRRy 6y PEAR Foribed in

fdbtemﬂngya%@npﬁeSpebmfaddekamplespabmt(Eﬁe|gﬁémemttanventlon

lrﬂ/té/}fﬁgtﬁgxe foprfq\glg{ 8§a f@?l € It]h adle:Lon, “part(s)”

Prepar5%|on 0 A center portion o

 csnépepetpl dparbfisa byshapelitid, - having the
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- JBTPRRE 58 aies TR I nE st 00 0 (49 G dpodenath by

25

30

35

de3|gnat|on of 1st class 300 (400 mmin l[ength by 600
[ g W dt-h by 60_mmin_thickness) sp eC|f|ed inJIsS:
AP‘SE% ECtlQ-'Go%X?IP’Péﬁaéf F’é?ﬁ%%éﬂ%ﬁﬁc?é@é rate

pr oductg)cemﬁipdtaﬁlhﬁe@fcar efnciratenyl 48 ments mfshaped lid,

wpPfh mm in width by 60 mm in thickness), specified in JIS A 5372::

- 2000 (Precast reinforced concreteproducts) , whichhas been cured

iﬂ‘envirorﬁnents ‘of a -température of 23°C and 65% in humidilty,“
is vertically drilléd’ in the form of 100 mm in diameter with
abottomof 5mmin thickness left witha core cutter for'_concrete .

Further, a surface which has not beenr drilled was cleaned
with a sander to remove a brittle _layer on the surface and smooth .-
“the surface, and theri Tough Guard E-VM Primer (epoxy resin base
primer produced by Nippon Paint Co., Ltd.) was applied in such
a way that an _épplicatidn rate is 0.2 kg/m® with a brush, and
the U-shaped lid provided with a prlimer was - left standing at

- room -temperature for a day to obtain a substrate.

_ Production Example 2: Preparation of curable resin composition




a bottomof 5 nmin thickness |eft with a core cutter

“for concrete. ' Further, a surface which has not been

drilled was cleaned with a sander to renove a brittle
| ayer on the surface and smboth the surface, and then

~ Tough Guard E-VMPrimer (epoxy resin base 30 priner
- produced by Nippon Paint Co., 28d.) was applied in
~such a way that an appl-ication-r_ate is 0.2 kg/n2 with

a brush, and the U-shaped |id provided with a priner

~wds | eft standi ng at roomtenper'ature for a day. to

?gféalarat i on ﬁﬂ cura ? g?%‘ﬁééﬁ%ggﬁ on %%O%ﬁéﬁﬁéglpﬁ()duced .

e 'EMU—SﬁabarB?hkﬁeCﬁDdlhTEdre@@kydr@ﬂmtemﬁcﬁﬁﬁ%xiligu1d at room
. ,A%%hipe@%%lﬁ%eWwo'— IQrfl:ss’oll'ﬁd pa® %e%tf ]I%%pUlE' @\u-'B@Oat titanium

arts of Tl PAQU

rogm nper at ur e ar
Rdéf’éfl@tel E’%ﬂﬁiﬁﬁ?@ R 6?%@8@0@%@6 BA T HARR - $AN@Q’(PartS of

'_-K&RSBAPKLB”@ Yta¥d pﬂﬁifdlfcéﬁ byTélu KTéQc(tﬁhC @6 oduced. ) and 10 -

- 0 rts of I ene
 obrate R R eaRe e Y TReytRae . Sn theg od ghis, 14
" ADBKA sHARDENER EARIFNEFaRHRA2Qr oamm@n;mupﬂgamnmglg curing

o a%g@htpﬁggaﬁggdb%&%% i lBeen ﬁg £¥B l n\’r\n%% n}tzé(egcg t:f) prepare..-

10

are ase Curable resin:
AaP\&’P@XYﬂJ@I% r:e.sahlecmmlqommmamelﬁ% Rk GfidcoEorhis resin

ﬂ%&,glglogrgggrggbon of curable resin conposition 2
YHARDNER UD- 503 (pol yether'resin having a - '

) hydroxyl group produced byDAI - | CHI KOGYQSEI YAKUCO. ,

15

- 20

Lf@odu&@hbﬁ@fﬁlﬂfﬁe 3108086ph i &l 6h &fr EQEALLEMRES B @6 os:.tlon'

' gparts 15 parts of TI AQJE R- 820, 47 parts of TALC
P

50 and 10 parts of xylene were mixed and kneaded, .
and t heROLMHARDNSER10DpA0OBS (pbl POLNELEXeELn8Raing a hydroxyl

G PORLSP G AL ENRLE LB AL PO, BOERL BEROUCSE: Plcomtons

prBP&r el it etthemen teawe radwiral| 80resiins c difppattsorf TIPAQUE
2R-B0 BYG Pl rttisS okeBA T GUTBOS ik O slé%/"xylene were mixed

‘<Measur enment of tensile strength and percen

- efBfgabredsds 25nA Fhew %PIﬁhéﬁralgpﬁgrEsl8§e?8F¥Fﬁ$X FL-83
obi aboganh t @mridhirs- cont=ahlieg eakIingQRAsi proAudewasy DAT-ICHI

UI%SQYO%'}A}&J P,JE)VSI E%JD E)r ogerlglx%sd to prepare an urethane base

25.7'
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‘_curable resin composition 2. A PVC of this resin composition
was 15%. |

" <Measurement of tensile strength and percentage elongation>

A free film of a..sing‘l-e—-layer film obtained from this
, curable,resin composition2was used, and the physical properties
of the film were measured with Autograph AG-100KNE (a tensile .
testing machine manufactured by SHIMADZU CORPORATION, a
temperature of 23°C, 65% in humidity, a tensile speed of 10
mm/minute) according to JIS 'K'7113—1981,_ and conseqﬂentlyr the
tensile strength was 9.3 MPa and the percentage elongation was
350%.

. Production Example 4: Preparation of curable resin composition
3 ‘




of the filmwere nmeasured . wth AUtograph AG 100KNE (a-

“tensile testing nmachi ne manufactured by SH MADZU

- CORPORATION, a tenperature of 23C, 65%in hUnidity,'a,.'
- tensile speed of 10 30 mm m nute) according to JIS = -

- K7113-1981, .and consequently the tensile strength_wes'

9.3 MPa and the percentage el offjati on was 350% . 7
Production Exanpl e 4: Preparation of curable resin,--
conp05|t|on '35 3 24 An urethane base curable resin:

conposi Aok Sthvae preparwthlble freisliont eigpesiet bemd was prepared -

p'b@oﬁﬁjlﬂcﬁdfﬁg EAe %a%%fé@@d@@%l fn %r%ﬁﬁ@@&onf}ﬂ{ampl s 3 except

'changl ng .an anount be m xed from4
.péptrschﬁaqiliﬁp%mtaéﬂ% @ﬁaﬁaiaﬁgf’fio%dﬂ $eonipeg viqmx 47 parts
- Flzo8B1 bake s2thdahkigihgafoddddid SHATDIMELEN Bocyanake 20 parts.

b {_prodiced by N _PPON POLYURETHANE .
| REUMTRY LR T B (156 NG 4 ol Ga P dor o4 CuPaBRYCed bY

o fwﬁ@PoNhHOLgUREpHANE Rndutis TN, CG. ,PYCDaf). hEV$nge£IHhrge amount

10

e S AP A T AR st s resin

cﬁpmﬁpéltegﬂnwesn@6§ltlon 3wereneasured in the sane .
- manner @ﬁe'ﬁlpéfgé@#r%%g thé@%] 5£3a @ %QE&GSE%“%E}{gle layer :

the tensile strengt percent age. el ongati o

wéhdmIR i img. 5ﬁam5:i% cme%fab@tnwryw%oahh@mé Mere measured - -
<Maasus eRR mefinsphes arp Al aeles Eainef1 LB s plas @Hﬁﬁbquently- .

I 0. a cenent .no r..plate of 15 70 .mm X
26 b EnF BREDAE o8 BEEGH I (519 RS HETHET® (O S i4e vere 16. o

; dypPengndobdkngrekpwbtihelyhad been adequately ground

15

Wi th an abrasive paper P 180 specified 20.. in JISR

6252, Tough Guard E-VM Prinmer was applied in such a.
‘mﬁyampée an application rate is 0.2 kg/n2 with a

bkMéEsu@@ﬂehEeofC@&?@élmrérﬁf RS Y O ‘Eﬁ%p‘%a%?m%nt layer>' |

prinmer was [eft standi ng at roomtenperature

hours t8ogbrgnans meskappdede Af crdl mn % FPani x 3P ok pyepared
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tacaokalhgotot hes surfaae, afhd hdLﬁ:m o@ira..tr@; n{éidaﬁ@ of which.

the cyrable resin c ition obt ai n
PP R e BRa e 6 05 OHES Bl PR RRATL U BTvEh 8 PG geRcified
aina§is hat 6%12,apIIiugiatszrrd E-VM Primer was applled in such a.
way that an appllcatlon rate 15 0.2 kg/m with a brush, “and the
cement mortar plate provided with a primer was left standing |

-at room temperature for 16 hours to obtain a base plate. - Acraft

fape is affixed to é ‘half of the surface of this base plate, -

and then the curable resin comp051tlon 1 obtained in Production
Example 2was appliedwitha brushinsucha way thatan appllcatlon
‘rate as a curable resin composition for a displacement layer
is 0.26 kg/m®’ to form a displacement layer. The reéﬁlting

~displacement layer was l.eft standing for 16 hours, and it was
confirmed that the displacement layer was dried to such an extent
that the 'displacement layer does not get fingerprints on it when
ltou'chirig the displacem_ent layer with a finger, 'and ‘then onto
the obtained displacement layer, the curable resin composition |
2 obtained in Production Example 3 was applied at an application -

~rateof 1.8 kg/m” as a curable resin composition for a reinforcing




rate as a cur abl_ e resin conposition for a displacenent
layer is 0.26 kg/n2 to forma displacenent |ayer. The
resulting displacenent |ayer was |eft standing for 16

~hours, and it was 30 confirnmed that t he di spl acemant

| ayer was dried to such an extent that the

- di spl acenent | ayer does not ge®5fingerprints on it

when touching the di spl acenent layer with a finger,

-~ and then onto the obtained displacenent |ayer, the :
. cukabie widdi a peddpgeste |f©rrmanmnaﬁq1e:dLng119yeductTm the base

| Example p%o%%e@pmﬁog@ raeqn%%ﬁy hggeﬁ%{at & 4f s%aﬁdmg at -

kg/ nP as a_curabl e resin conposit areln orci

1 a%/%rc mrh”?ad@é'admeobaaﬂamﬁaaf@ wrletei Rgovaget. WJTtHerﬁi coat for

t her bager i 1 addh dF oM d:_@gfdmiahtim reinforcing. layer
was Ieft%a?t andi ngEt at - 23C for days to obtain a base

pl ate pr % ra tGatcIr fcﬁ? RASHIHG b fqnegrete
exd:of ¢ It toion BnStihs et kypet, hﬁhﬂ@lﬁltdifcpholar@&l@é\ié ﬂ:@) the base .

SORTEE “p B BhR U sl R iy B Rt testing

L Auﬁxgl'rler;mmAGuqfaCttemedl leytSéﬁlﬂVJPrIgZU FaBRORATIAN)| ashdired0 degree

.10

: 90, d
D e R T il Pec (8 R e iflep e f 25°C ana
arﬁa6 }0 lpuuididhantdit ¢ reel beg appaeei pﬁgB%psémnﬂtsoaccordlng

| MO & 8860, Ninkiocdh SeuBEBSy Len @ CORSSAUENAN on ook

P@;ﬁbr eak coheS| on took pl ace” w t hi

ther ddam ) PneBh o B uRaenirthS cohesips at this

| 'O G was ﬂVEaS\IImrIEnt of maxi mum | oad and maxi mum

15

ot e Y PR i pes” #ea%ﬂahﬁ%a%&%%%%%a‘c%ypu_nching |
t et disisd odfsioencomiesi ti on 1 obtained in Production
Exanpl eo%tov‘@ﬁe aﬁq_‘fﬂéte_t%taé oﬂ@.aﬁﬂ@.ld' fﬁtﬁé?ﬂhdc@leonofﬂxgmﬁge 1 the

kg/ er as curab resin conposi :
didpl ﬁ?lpa(f@mpﬂﬁiﬁlanpéd@b*éalhedu@h Bipdugiion Hsanple 2.

- ama@&bg(iléﬂeétl §n42959%h Mexe 99 Favd Qf @.PAkg/m? as a curable’
(S

20

pl.acenment resul ting di spl acement | ayer :

WYL TR FF BT T4 RG-SR |27 wAs [Nk Bed e in such

t iaabajr h?ﬁdl &fb@@@@ﬁr&réé‘ly@M V@ >4 b 6 Ghrd @ot%‘dﬁrl?n Allisplacement-
e . does_no

FiRSRr s he U L ARG RER LO55 1s g, standing for

I éﬁe‘f’lowfﬁhanqka% waisngentiamedt hbatobhe di@lﬁﬂmm@ layer was

-_dtla%fi'eacﬁﬂeghehaé{ﬁrextt.&?t that the displacement layer does not

- get fingerprints on it when touching the displacement layer ‘with'_‘
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a finger, and then onto the obtained dlsplacement layer, the'_'_

curable resin composition 2 obtained in Production Example 3 N -

was applled at an application rate of 1.8 kg/m? as a curable B

resn'l comp051tlon for a re1nforc1ng layer with a paddle in such -

a way that an coated area is 400 mm x 400 mm to form a reinforcing

- layer. Then, the substrate provided with the reinforcing layer -

was left standing at 23°C for 7 days to obtain a test substrate
p:ovided with a coat for preventing concrete exfoliation..

Inenvironmentsof a temperature of 23°C and 65% in humidity,
‘the obtained test substrate was secured on H steel at a span

of 400 mm with the side of a coat for preventing concrete




curable resin conposition 2 obtained in Production
Exanple 3 was applied at an application rate of 1. 8

‘kg/ m2 as a curable resin conposition for a

rei nforcing layer with a paddle in such a way that an

coated area is 400 nm x 400 nmto forma reinforcing

30 layer. Then, the substrate Ppfovided with the

“reinforcing Iayer' was | eft standing at 23C for 7 days

to obtain-a test substrate provided with a coat for

- preafeditiatg onodowat. e Hxinglamt@@rapn.Emyldoﬂmmﬁéﬁ;pﬁrﬁnon of a
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LI el R AT SEIe . DU £ Y DS BRI I ove

400 tempaistin ot hessheeichlasenatsd ars poeesaring. mmmimxﬂmﬂoad to

2 %e%%ﬁﬁ‘le' e?fnlgg Egﬁzlq\'i}oe é}% Iﬁﬁ%ﬁgﬁﬁﬁ‘p L (f'ac%m%?ﬁt €rtn addition,

portion of I on

vérerdag @p¢%ﬁe@rerbmne{wé@etel aﬁ@ﬁﬁ@rgmgmate Sedioirsapnd after
. Seak S_Q.J.@iatLO p@é&r bp@e‘d&'efdor Wels ?@‘E‘:ttl‘?&el@easﬁﬁﬁ dthe physical -

maxi mum_|, 0 % a maxi mum di spl acenent . In addi tion,
5plr85’8|rﬁée§p8 d&hRereat i hbhgt & 108nwes enfeasHged, and -
bebmseqaﬁdltaﬁgt’ﬁﬁ% do@&:h hﬁtlta ﬁlax:imaiﬁ B arred, ]z kl\;]and a maximum
ive t he ical properties of the coat :
a?igﬁ Fmﬁétm§E BHeggu 5%8 consequently the coat
héaeaamanbmmmtyead of 1. 7 kN and a nmaxi mum

di splacgnen £Of ¢ 5@1#”3005[1: foﬁr Slovertd lgR%B?l'Jr%kEle et:»()f%llatlon

te ex

A part of the coa preven I'ng conc

 oPTtRee. e fest siisdtadc WAGSDRESPAOBF W AEE IR iok sander .
'dtékeﬁﬁé@@ra sst%%HQéeaﬁe§Ub5§J %)% gﬁ%? +tBY SRl Witedure as

ﬁ E dure as in the ne ormn a coat. .
fEJP E gve t[- gbnépemangsacpat SPFoﬁrPHeFFénngQECrete
rreafuiln‘amambndfn PR iaMeRid 0ass e &mX iofLIR x THish  aeenend max imun

b | f - h o
o418 RER R RSP ULED A R SIOE R BT, o St T BR iy grposed

baréar mecoatdairposvent snexposed tareal ol idolen could be formed

PhgblaNEn, +R0s PaapLeaZaThe fohesheneROdictbe adnesi on

a di spl acenent™ [ ayer |nun1 oad -and the o

: nHX|nun1d|spIacenent by, a punching shear test of

cersmngple mere eval uated by follow ng the sane

- procedure as .in. Exa except for _curabl e, X o
resin 25°Qdr %5%7%23§f3%1 9510 8 FEP agfment layer,

phiad e hef mkémonrldd @ and the maximum displacement by a punching

. shear test of concrete were evaluated by following the same

procedure as in. Example 1 except for using the curable resin’

.COIHPOSltJ‘.OIJ. 3 of Production Example 4 in place of the curable."'

‘resin composition 2 of Production Example 3 as a curable resin -

composition for a reinforcing layer. The obtained results are
shown together with the results of Example 1. in Table 1.
Further, therepairabilitywasevaluatedin the same manner

as in Example 1, and consequently a coat for preventlng concrete

~exfoliation could be formed again without problems.

Example 3 :
<Measurement of cohesion and adhesion of displacement layer>

Onto the whole surface of the displacement layer formed




P

~ resin conposition 2 of Production Exanple 3 as a .

curable resin conposition for a reinforcing |ayer.

The obtained results are shown together wth t he

~results of Exanple 1 in Table 1 Further, the

~repairabilitywas evaluated in the same manner 30 as in
‘Exanpl e 1, and consequently a €bat for preventing

- concrete exfoliation could be.formed again without

probl ens. 35 Exanpl e 3 <Measurenent of -cohesion and : N
athhye $odhowingi shpd aenentrdaaykere z@nto the méiched descrlbed in .

3 %He%eeaﬂli%‘{{ee ik Rl BGaT tahg%%lrhe %’Fgf%zd%placement layer-r' '

safne procedure as
dé@CIEixﬁélﬁlﬁnl théen@as‘abéﬁeﬁesgﬁ @Qﬁ@@lséﬁil@lﬁd 3aghseilond in

¥ O%r%dﬁb%@ba%{fglé Whhs aﬂb@mh%hla btrl%%hcﬁz'ﬁaskﬂ(ﬁl , a way that

resin conp03|t|on obt ai ned Ero ucti on Exanp
- wad applieatePphraterdshoi HSSﬁaﬁma wayakhagheshpe, and then

. applicgaktenyr ebechss 0. AvikgheR aspar agbesi ¥eyv avd (produced

tely 1ot a vinylon fi ee
B PR oy eRE T RAC ST LIS e hpsffiw}éman tensile
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.25

L PetREStaed Rt

- sknengkhiseh zﬁwmadi@nagls%t @Lﬂ%ﬁgﬁﬁﬁmﬁé Jar eakcafnd 65% |
' t er ur e um S
apf‘ﬁ{xe% 9 0 L 5% %‘?@ng?lﬁsil% e -cHe d?h )%11(}5’\,\% sheet .

Aﬂiéﬁraafffﬁmlrm@, tlmblnhg:iertseﬁa $erengendgtbetidimetsheepressed
S@lgle I u :

CagaBhEEooe S TN R AR EBQiR RORDRSLERLA B rith p paddle

cbRppRke ithe Supabhearesip rﬁQ?lHqﬁé»tﬁlQ:}h 3 P@ﬁ@ﬁaée into the high

Stéﬁ@ﬁ!ﬂ.@ Efﬁﬂﬁ{gtﬁ’hﬁber@bﬁ@&@r }ﬁjhﬂé}ﬁeﬁ heibicghthensidietensile
be a at covere

aPERoRibn e ier Sl s GO L BRpoRE (i or SRESE with the

agarablé Iresamradsxhpoﬁe’sim 3G ospios ithiien £gaina,s tapphimrble resin
a | r s. a curabl 2
CLoloBPLLES LBl FBE U P 5 S R FFEEDE 0.9 x/m
paada ecuxpfley m%mer:nfn@p@nﬁgonaﬁer ahiginferamg layer with a

1 pLeaiat £4- roLAMRI PaLLeRr i nk NEaGuLaRh e cheSENan. J.ntegrated

conposition and the high tenSile. 20 strength tibe
sﬁ%‘@]PlnaFFéﬂn Otfﬁ'él%ﬁ‘ééa fare SBP&HW i ion fpd the hlgh tensile.

T stﬁé@gﬁh Ngi ety eshawas, | &‘hten$t anglksws@tpﬁa?@&p‘wmﬁeﬂﬁyﬁth the

a0 B0l Pherindinadslionr y deka to obtain

C@aba$@rpbmé&eptemgde@nwxéhea coat for preventing concrete
exfollatlon '

Subsequently, ‘the coat for preventlng concrete

exfoliation on the craft tape, which did not adhere to the base -

plate, was set 1nto the chuck of Autograph AG (a tensile test‘lng‘
machine manufactured by SHIMADZU CORPORATION), and a 90 degree’

- peel strength. test was conducted at a temperature of 23°C and

30

35

65% in humidity and at a peeling speed of 50 mm/minute according
‘to JIS K 6854-1, and consequently the break of cohesion took _
place within the displacement layer and the cohesion at this

time was 0.6 N/mm.

- <Measurement of maximum load andmaximumdisplacement bypunching

. shear test of concrete> ,
Onto the displacement layer formed by feollowing the same




25 exfoliation on the craft tape,. which did not adhere -

to the base plate, was set into the chuck of.

Aut ogr aph- AG (a tensile testi ng. nachi ne manuf act ur ed
by SHI MADZU CORPORATI.ON), - and a 90 -degree, -peel

“strength. test was conducted at a tenmperature of 23C

“and 65%in hunidity and at a p28ling speed of 50
“mm minute according . 30 to JIS K 6854-1, and

consequent |y the break of cohesion took place within

-t cdisshir@c emerin [thypemedmdd b dehesinn atcdat Sont Il:rf@ventlng -

vl e SVERIULCHRDL-oF MK} UL 020 A T i

dlséﬁacenen unc ear test 0 concre

: Oimd%@ddu%pmmla@a}mnﬁ bﬁfrmm@}artqabhewd@smef concrete B

SARE FNAEAGUARE 394l %u%%ﬂée%%‘i EE%O% %o%btfa‘lned in

preventi.ng concrete extoliation es

ME&GFEFERL Eﬁawe%ﬁnﬁnWﬂéa@lpehﬁeﬁawhhn@ c@eféﬂlheemarﬁuch a way -

- bkthﬂlﬂtnﬁﬁli@ﬁflﬁﬁfldri?%bt@fl§®q§qi%/'mq &XaphendsitBe. and then

' ~curable re n co osition obt ai. ned hn Pr%ductl on

%'dé' 3 ll’%davwltrhy]aorb eglich W ¢Q{) was affixed :

- that aahlgpptenalillénstﬁéﬁgtﬁ ﬂlléérkgbi@@t as me@ﬂrml\‘ﬁngf the

10

00t T LBBELY kB Bt PSR B i B Bopien

‘shegablaf reﬁlafctcpmp@@;ticbte himghcht enpat:ldlet terrm}he fitleercurable =

~ sheatl nWas, ﬁﬁﬁ%ﬂhﬁg@kﬂgétéﬁ%@%& %‘iﬁg 5 r?sgib 3 E‘E%H%th fiber

‘conposition 3 wt

cERB6SIt | Beraveer nemeemha) hiiggh Hieghsitlen siizensitie fgber sheet” |

l'e'to ere

) 'fbbaﬂd sheebe Ela\égmgtel B@@ekaa l:&llﬂh ﬁ:ﬁ@sbh%aﬁtltee%tslin

i_ber shee e ad equate covered

B th the '
CHPABPALFESPnT cBtbOSFELGn 390 othenPE tadgarn UEHELe Tesin
"~ 15

obbapnedttunablves epipn idol 80O Sidy o Was rapel bedo at5 kg/m?

V":.'agsagpél%fﬁié)orr tnec%n?%s%%lo% %c%r asre:hn égcgzgzg%lreasglennr Wlth a |
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conposi t'1 on arerntorcing 1ayer-w
spedieway szt sawagoahed anm ezoaisedQraEmix 400 mm % 0200 mm to

f @69311351 rr%l@lff%&%l@l% hayer Mﬂ&b 1S a AN 1h AL ¢ ari@e&‘?:o(ﬁnblhnatlon of

the curable resin COﬁpOS Ion an

i nation of
go %ﬁéﬁeer%‘ﬂréﬁ@mﬁoﬁibé@n@@ds%hlghﬁ@(psltl@trength fiber
Ss‘lhsétat eTINrDVItH@dSLVJdé’d]:éﬂtepf@krﬂfi@&%ﬂQl ﬁ:ﬁé&reHYWCJ_ng layer.

b8 ALY BZE T Tyt AL 8 S5t substrane

CDhQVE@%deNibhl atcoat The pbéteéntingesdtnsubser akfoldation.
test ed Tl'i‘e to'ﬂﬁ:a%.?l'e%l PBQE%rubstrate was tested in the same manner

- as in Example 1 to measure the max1mum Jload and the maximum
25 ..

dlsplacement of the coat, and consequently the coat had a maximum
load of 4.8 kN and a maximum displacement of 50 mm or larger.

Further, after the test substrate was left standing for
48 rho'urs- in a thermostatic chamber of a temperature of 50°¢C, -

similarly, the maximum load and the maximum displacement of the -

. coat were measured. Inci.dentally, as a testing apparatus, a.

‘hydraulic press equipped with a pressure sensor and a

rdlsplacement sensor manufactured by OXJACK Co., Ltd. was used
Measurement was performed while adjusting the hydraulic press
so that a loading speed was the same as that in measurement at

23°C. Further, alsoin a thermostaticchamberof-30 °Capunching
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~as in Exanple. 1 to neasure the maxi mum | oad and the

maxi mum 25 di spl acenent of the coat, and consequently
the coat had a maxi mum | oad of 4.8 kN and a maxi mum

di spl acement of 50-nmmor larger. Further, after the"
test substrate was |eft standlng for .48 hours in a -
thernostati c chanber of a tenp ature of 50C,

- si'milarly, the maxi mum | oad and. t he maxi num
- di splacenment of the 30 coat were neasured.

I rigiRfenttaRity vagss i kax v epirameadis, The hydaaubdcresults are

Prasswedy pRed Mt h a pressure sensor and a
_duﬁplacenﬁpt sensor ‘manuf actured by OXJACK Co., Ltd.

NS enent was performed while adjustlng

e _t he. hydrraua répaie§5115@ytv#teé & 19Rdict 1 & perd YRR hﬁﬁner as in
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gﬁ i_n, reasur eme at 35 23C,. Further, also
, | N ar(flﬁer SR &9 a?fr%lt?ﬁ&c}f ?0(‘505‘ G ey ggnerete

wa;ﬁnhndtmdqummmmbkmedpfﬂuﬂxﬂgamnuwiﬂuﬂnﬂtgrdBMéms.
shown in Table 1. <Repairability> The repairability
was evaluated in the same manner as in 5 Exanple 1,.

raﬁﬁ“@ﬁﬁéeéuently a ‘coat for preventing concrete

exfol | atrh@nceﬁ@lsgoﬁeaﬁereﬁg ﬁ@ﬁ% d:hé%té‘PLH dirs‘iﬁaed@nent layer, f - -

est on

|e 4 The cohesion and n
| d.@;ﬁos Remaingy epad Al dhe %él%&udﬁﬁﬁllmn@wdbm punchlng. o
- matieamtéisepb&c epnkt by &e&@n%@bﬂﬂa%Q@a%yt%%Hl%%lng the same

o PREERIEaeS: R bo o RSHE (O A Aot Guard B

Gradd eEWvFaﬁéleba(smmrerxy/psewemqenmitym@dae@amy N:Lppon Paint =~

PERAYCERRD) Y IRRER M B pik de PP LI of ene

- cEHpasiLe qu @pmmd@@tqnoh EBwpHuc ies Bxampbat? base cement

CBEE@&R&tQ%ﬂB¥bﬁE&%§Qﬁ%&ﬁ@%§ﬁéﬁﬁf£¥egheTﬁ§8%9§9nedresults,

results are shown_in_ Tab . Furt
r 8p&i PABIPi £Pwd&Pifaluated in the same manner  as-in

) Exarrpl eFirtned, ¢hasegentdni 18 0oads Eoh1REEKENH Higk- Samemanner |

CUChERangDe ! LTl On Gl Pe Lol S g RO crere

‘Aeéﬁgkyateenncgubdubedfobme&haghsn ﬁhEhbualpEbbleth

solid content 100%.100 parts 43 parts of

Comparatlve Example 1 :

Epikote 828. {bisphenol A epoxy resin produced by Shell:
Chemical Co., Ltd, solid content 100%)100 parts, 43 parts of -
GanamleOOO(amlnecurlngagentproducedbyHenkelHakuSuiCorpﬁ

~ solid content 100%) .and 52 parts of talc PK 50 were mixed to

-prepare‘an epoxy base curable resin composition 5. A PVC of
this tesih composition was 15%. ' '

| A coat for preventing concrete exfoliatioﬁ.was formed to
obtahlabaseplatebyfollowingthesameprocedureasinEmample
1 except for-using'the obtained curable resin composition 5 as-
aéurableresincOmpositionforéidisplacementlayex&nuiacurableﬂ
resincomposition for a reinforcing layer inplace of the curable
resin composition 1 obtained in Production Example 2 and the

curable resin composition 2 obtained in Production-Example 3.




25 Ganami d 2000 (an1ne curing agent produced by Henke

Hakusui Corp, solid content. 100% .and 52 parts of talc -
PK 50 were mixed to prepare an epoxy .base curabl e '
resin conp03|t|on 5.- A PVC of this resin conposition
was 15% A coat for preventing concrete exfoliation:

was -forrmed to 30 .obtain a basé%late by following the

- sanme procedure-as in Exanple 1 except for using the

- ob§ %k@:@ﬂt' fo.«.AlP.ﬁq{ o PLEYBALI stﬂwn&;ﬁle@qcﬁ{ 'sa{%b%med in.
10

] :Th@Lnﬂdl%l@@Qélyéﬁ ﬂﬂ%li@e ashasiorurabiktheesin comp051tlon 3, C

-obt ai ned curabl e resin conposition.5 as a curable
‘resin cofdni thenchbeaidhsphdcenemdiesion arfdtb,e displacement

curapd.e arn%S‘tﬁeCﬂEEQﬁhfn' 2928040 @ 1Rl M0 uﬂgt i gceﬂlent by a |

pl ace of the curable resin. conp05|t|on

P TUhS ERaRISS b0 ARENCHE to57 ek sBPAURESHNn the same manner

cogpasi tHxeRpA coht.ai ngd bﬁtE&ﬁé@CkbgalEéaEPéesﬁownSQn Table 1.

‘Then,.- the cohesion and the adhesion. of the

di spl acenent |l ayer, and the naxi mrum | oad and the

. meSompenatiispd d&emerite By a punchi ng shear test of - - : L
_ t th S
Examt o R ELIEEERYER Ll PPoRRfEe s%ﬁf%%’?%%lweaslfomed to

3 BXedpt a fogs augl age thyef el abi ey rtds sane prosieduae &s in Example

mas formed to aln a base p ate -by

P&rr@ctéd’lﬂ @X@@HL@ Ex&fpla W@tnwm@s@tlon for a-

oW n

di spl.acenent. | ayer, .and _fhe . nmaxi rum | oad. and t he
iﬁﬁ&ﬁ 5 ZEErMtioR FxAFRhfdhi ng shear test of

~concr et e'hmr, eth¥atslas €toh radd &mm@anﬁﬁr o0 6bt e neikp Thcement

15

PR R BTN el LU S LA EL P25 Sl vy o

1PU@§haﬂ©Lﬁ1‘a¢ﬂ?®tﬁé§|qf conpositiwmrd evabuaked dnBxaerphme manner - .' ,' :
Nasﬂiﬁ Qﬁgﬁbfﬂgdlresﬂlé @E&ﬁé‘cﬁ?v‘f‘eéﬁ‘l@béfe l_shovgn in Table 1. -
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As-is apparent from the results in Table: i since the coat:e

for preventlng concrete exfollatlon of the present 1nventlon‘

wascomposedofthedisplacementlayerhavrngspec1f1edcohesron

- or’ adhesron to a substrate and. the relnforcrng layer hav1ng

specrfled'ten51le strength.anripercentage elongation, the coat _
for preventing concrete exfoliation had a maximum load of 0.3

kN or larger and a maximumn displacement of 10 mmor larger. And,

it was found that when the coat for. preventing'conCrete
Aexfollatlon of ‘the present 1nventlon 1ncludes a high tensile
]‘strength.flber sheet as a:re1nforc1ng‘layer, it exhibits angood_'
‘max1mumloadandagoodmaleumdisplacementevenrnenvrronmentspl
: of low: temperature and hlgh temperature
Also, it was. found that the coat for'preventlng concrete -

exfollatlon of the present invention. has no problems on - 1tsr

repalrablllty

INDUSTRIAL APPLICABILITY
Thecoatforpreventlngconcreteexfollatlonandthemethod

of formlng a-coat for preventing concrete exfoliation of the

present rnventron can be suitably employed as a-method of
preventing_concrete exfoliation'andfa'coat‘for preventing
concreteeXfoliationinordertopreventtheconcreteexfoliation
for concrete structures such as. bridges, elevated brldges and
the llke '




' 'V uo amoo., .32 As is apparent .-fromthe. resul ts in

“Table 1, S|nce the coat for preventing concrete

exfoliation of the present invention was conposed of -

“the displacement |ayer having specified cohesion or -
‘adhesion to a substrate and the reinforcing |ayer.
having specified: tensile streddth and percentage

eIOngatlon the coat = for preventing concrete

“exfoliation had a maxi mum’l oad of 0.3 kN or |arger and
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a maxi mum di spl acenent of- 10CcEaTMS | arger . And, it

was found that when the coat for. preventing concrete
exfoliation of the present invention includes a high
tensi | elst rkegeh fdmerevhpbingsananstd extohgatagprcomprising

fhb %&Qb@b%%m@nﬂonggﬁxbgB%hH%@go%n% %o&%&%t@aéb%%@rate and a -

| acenment -even I n environnents- | ow tenperatu

kG RLGRCLBpdPYEHr BEORLES] PR add e AR d A ver,

coat - fOWhEEQ‘_vlﬁnt(&PQSQQaCﬂﬂsgla&EﬁJeh%t Ilag}-eef hhBecohesion or

 PERREPABR Foy e RS R TeAaPe: HY R aaia fgmoerature

POEESTCI A1gi esaqmelmnmi@jﬂam on aagrtdeurﬁ; B?Ia@@%f 9b mm/mmute,
form 093, spata bar Bcevanty ng, senel ehe ol Latian ol or s ps

the 20 present Tnvention can

- aoKelpogent apdepentengageoﬂépegete)ohoblfaBrsoprahdgaer at a

rg 6 concrete exfortatt on. 1or 2con
sP u&?u?@éméﬁéﬁeasaﬁﬂldges elevated bri dges and the

like. 1({3A &0pd doRit ﬁb%vﬁﬁékr@ﬁtﬁﬁﬁcé@ﬁ@réi(e oli @11 Ofkion has a

C08hphPELREEVSRL) 06 SEANGEE S SHLOLLAY OB 0O 4ndi%he spesa

g%%gi%ﬁ}gncgﬁ%%}?céergl acerErht gg\éErean na a}tiam::l.:rnuxn load of K

0.3 kN or larger in a punchlng shear test of concrete of 100

mm in diameter. 1n env1ronments of a temperature of 23° C and 656

"1n humldlty

2. The coat for preVenting_concrete exfoliation:
accordlng to claim 1, '
wherein the dlsplacement layer is obtained from a curable ‘

resin composition. for a displacement layer.

3. The coat for preventlng concrete exfollatlon
accordlng to claim l or: 2, .
. wherein the re1nforc1ng layer is obtained from.a curable

resin composition for a re1nforc1ng layer.

4. The coat for prevehting concrete exfoliation
iacCording to claim 1 or 2, _
- wherein the reinforcing layer is obtained from a curable
resin composition for a reinforcing layer and a high tensile
strength fiber sheet.

5. The coat for preventing concrete exfoliation




adhesi on to said substrate of 0.1 to 50 Nmmat a
tenperature 5 reinforcing.|layer provided on said

~ displacenent layer, wherein (1) said displacenment

flayer has cohesion or (3). said coat for preventing
concrete exfoliatioon has a maxi mum di spl acenent of 10

mm or |arger and.a maxi num | oad4of 15 0.3 kN or larger

in.a punching shear.test of concrete of 100 mmin,

di aneter.” in . environments of a tenperature of 23C and

. 65%Ccandinenitd tglaigt 4.0 mm ninute, and tenperature of

| arger and percentage” el ongati on her~a

of FHEE dridPe5% in hunidity -and at a peeling speed of
50 mﬂmnute (2) said reinforcing layer has tensileée
strengt% of MPa 2. The coat for preventing concrete -

23C and ,$5%diR Ry A Ly @élgsﬂe %gr%}%ghgﬁ%%?dshég}:Oéomprlses

_exfoliath onTh?OCOE‘ECE‘BFdPﬁSV?Htépgl RPECTGAEr exAoLpation -

dizsyalcacEMRNtto Iam)yerones oibtcaigied flr ay &,curable ‘resin

~conposi t i l.acement |ayer..3, The coat. faor S
~ preventi n%gg&%céle eg?%o]ﬁ atroR © 9%%‘?%}‘?11?’?1&%‘? a élSp_lacement- g
- r iavfear c,llsngdlealytelcalls tobtthienethfaldra aesimi@pasgiion for a
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or. | arger and percen

CHRHMAR o 9% X@Ir einforcing layer. 25 according to
claim.1 or g The coat for preventing concrete

exfoliation 30 according to claimi1 or 2, wherein the.

rei nf or gi.ngrh@yesat Sropt 3866t Lo éoﬁ!:‘ié@%l gﬁE8§thf.on

conp05|t|on for a reinforcing |ayer and tensi ‘ -
EFERGERTFI BRIAh&Be 035CkalRfel douf f 6PMPF éGeRgi mprotective

cdlaqneet.e exfoliation 34 wherein (1) said displacenent - -~ -

| ayer has cohesion or 20 adhesion to said substrate.

of 0.1 to 50 VNmm at a tenperature of 23C and 65% in

huni di t § - arfd metlod et i fugsipept afoB0 fud mrmﬁee;tlr(gZ)concrete ‘

S I tre '

ek%oi%ﬂieﬁ%%fﬁgt a%%% EEE%E &£ gg/ﬂhﬂ i gher lacement |

ong tion 0 -
a LAY ERPEY ACORETET et BreR B85 90Fn(hu ﬁpdmwgameanfercmg layer

lteﬁSEﬂ ﬂlS?EQdement layer obtalned by said step (a),

where:Ln {1) said dlsplacement layer has cohesion or a
adhesion to said substrate of 0.1 to 50 N/mm at -a temperature
of 23°C and 65% in humidity and at a peelihg sp'eed of_ So'nun)'minute,_ .

(2) said reinforcing layer has tensile strength of 5 MPa
or larger and '-percentage' elongetion of 3% or higher at a _ |

. temperature of 23°C and 65% 1n humidity and at a tensile speed
of 10 mm/minute, and _ ' .
_ {3) sald coat for preventlng concrete exfollatlon has a
maximum dlsplacement of 10 mm or larger and a maximum load of '-
0.3 kN or larger in a punching shear test of concrete of 100' -

mm in diameter 1n environments of a temperature of 23°C and 65%
in humidity.

9. A method of repairing concrete,
in which a coat for preventing concrete exfoliation
undergoing displacement on a concrete substrate is removed, the

concrete is repaired, and then the method of forming a coat for




~ mmor | arger and a maxi mum | oad of 0.3 kN or | arger

25 of 10 nmm nindte, and (3) said coat for preventing.
“concrete exfoliation has a maxi num di spl acenent of 10.

~in a punching shear -test of concrete of 100 mmin
“diameter in environments of a t enperature of 23C and
65% 30, in humdity. mhereln:¥%e hi gh tensile
_strength fiber sheet conprises on a. dlsplacenent | ayer
-obtalned by. said step (a), 6. The coat for preventing .
 cOREFBERUERT of PRET ORe %Xﬁoﬁt@hb@noﬁcﬁépdmgngo claim § is
coperBbemed N Which a coat for preventing concrete B
~exfoliation undergO|ng di spl acenent on a concrete
“substrate is renoved, the 35 concrete is repaired,.
and - then the nmethod of forming a coat for according to
claim4, resin fiber. layer is identical to the
curabl e resin conposition for a wherein the curable
resin conposition for a displacenent. according to any
~one.of clains.| to 5, reinforcing |ayer. according to
‘any one of claims 1 to 6, conprising a protéctive 7.
The. ‘coat for preventing.concrete exfoliation |ayer.
- 15°8. A nethod.of fornming a coat for preventing
“concrete exfoliation conprising.the steps of (a)
fornming a-di splacenent |ayer on a concrete substrate
and (b) formng a reinforcing |ayer preventlng :
concrete: exfollatlon accordlng to cIa|n18 |s
perforned




