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1 DESCRIPTION COAT FOR PREVENTING CONCRETE
EXFOLIATION AND METHOD OF FORMING COAT FOR PREVENTING
CONCRETE EXFOLIATION 5 TECHNICAL FIELD The present invention
relates to a coat for preventing concrete exfoliation and a method of
forming a coat for preventing concrete Exfoliation. 10 BACKGROUND
ART It is known that concrete is deteriorated and exfoliated by brine
damage, neutralization, an alkali-aggregate reaction and frost damage. In
concrete structures such as roadsygleyategla;structures of railroads,
tunnels or buildings, it is pointed out that due to this developing
deterioration, there is the risk of falling of delaminated concrete pieces by
StéssE5 BriBpEaled  VibratidhRaiid t6X1& passalfeoR Bl dhobiles OF FORMING

railcars. Somepgoncrete structuresiare provided withea coating-tayer with
20 vinylon mesh or the like in order to prevent such a delamination of the

concrete pieces. However, there was a problem that many process steps
were required in order to form’this/@o5ted 1ayéE 1oh the other hand, as
describéthin, fer-examplenJapanese KeokaikRublicationd¥e.r20@4-60197%ent ing

dhereis an approach.in whichy 25.a film layery sonsisting of ge?flgi» MO ent ing

layers mcludin%a resin coat of which tensile strength'and tensile

BidHytibh até tspet

fied? s formed on the surface of the concrete

structures. However, since a coated layer is consisted of a single resin

layer, a range in which it was pgssible: to attain cempatibility 30 between

the displacement and the strength of the coated layer was narrow, and it .

was difficult'td r}ge%(ﬁ"z‘rgt féac%rﬁﬁggtlcbrih@t%ebétswégﬁ ﬁ%/el AP laR@rint Sfid the-= e
Birdmgii at damigh fevel SARE 2 Since The filmadayer bthinetbly this irethedct ion
iseonsistediairesin, it had ssuficient propertieskemdheswewpaint 61352+ ed

é%lp\f_loc! g@ggcg neee @a%@g%sawg ’u g@ d&]?}%q Eh eo%d %%liafg :f_'Jl r? c[;} I@f it is pointed
out that due to this developing detericration, there is the risk
of fallingofdelaminated concrete pieces by stresses or repeated
vibrations due to the passage of automobiles or railcars. Some
concrete structures are provided with a coating layer with
vinylen mesh or the like in order to prevent such a delamination
of the concrete pieces. However, there was a problem that many
process steps were required in order to form this ceated layer,
On the other hand, as described in, for example, Japanese
Kokai Publication No. 2004-60187, there is an approach in which
a film layer, consisting of one or more layers including a resin
coat of which tensile strength and tensile elongation are
specified, is formed on the surface of the concrete structures.
However, since a coated layer is consisted of a single resin
layer, a range in which it was possible to attain compatibility
between the displacement and the strength of the coated layer
was narrow, and it was difficult to realize 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



2 to follow the displacement of concrete such as crevices or cracks of

concrete. And, as a method of forming a reinforcing layer for protecting

the surface of concrete, there is described a method of forming a

reinforcing layer consisting of a glass fiber sheet and a thermosetting

resin for impregnation in, for example, Japanese Kokai Publication No.
to 2003-2#3624sHowkvel dhemweated lafer obtained by thisanethod hadd¢he ces  or
Craéggd%@q}gﬁggi@égfollow the displacement of cqncrete though it had

sufficient properties from the viewpoint of reinforcing concrete bodies.

SEMMARY=OF THEUWNVENTION it Bcamrainy of the embodimentsg layer for

proddadioned hereinto prguide 2 coatfar yreventing.oonciete eXOIBION G  petnoq
which has the high ability to tfollow the displacement of a substrate and
of fuserure adeghaterfunttion ol/preventing thelconcrete @xfoliation, @ritkr sheet

and aam%a%ag@é@M%da coat far.preygnting concrete. exfoliation. Inone. .- o1q,

aspect, there is provided a coat for preventing concrete exfoliation
JapagsiridiRg aldisplaceifisht e NproviteliCort a3@sierete substrate and a

reifQecingrlayerqarovided o the glisplacement layer, wherein (DdPE 6 had the

displacement layer has cohesion or adhesion to the Substrate of 0.1 to 50

InadQftmta 2 npératire of 23E0uhd-65%5h FRARGIBTGRT aP4 peeirete though

it rspeedal SOJnemingte;f2)-thedeinioreing tayer hastensie strength of Seorcing
MPa or larger and percentage elongation of 3% or higher at a

COnCERiserhfie 6F23C and 65% in humidity and at a tensile speed of 10
mm/minute, and (3) the coat for preventing concrete exfoliation has a
maximum displacement of 10 mm or Iarl%%r and a_ maximum load of 0.3

kN or larger in a punchﬁn% 185t of Condi 1D mm in diameter in

envirohments afistesiperaturentfc2BGand 546 hweigditynthein to provide
R codé%plafcement Iayer g%a% be obtained from,%or example, a curable resin

composition for 2 displacemeht tayer afd foithet - thdreinforeiy 1&fs the hich
abildray becobfaihédd#ronhdorexamplecment of a substrate and can secure

adequate function of preventing the concrete exfoliation, and a
method of forming a coat for preventing concrete exfoliation.

In one aspect, there 1s provided a coat for preventing
concrete exfoliation comprising a displacement layer provided on
a concrete substrate and a reinforcing layer provided on the
displacement layer, wherein (1) the displacement layer has
cohesion or adhesicn to the substrate of 0.1 to 50 N/mm at a
temperature of 23°C and 65% in humidity and at a peeling speed of
50 mm/minute, (2) the reinforcing layer has tensile strength 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 speed of
1¢ mm/minute, and {3) the ceocat for preventing concrete
exfoliation has a maximum displacement 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 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 reinforcing layer may be obtained from, for example, a

curable



curable 3 resin composition for a reinforcing layer. And, the reinforcing
layer may be obtained from a curable resin composition for a reinforcing
layer and a high tensile strength fiber sheet. Further, the high tensile
strength fiber sheet may comprise regin fiber. The above-mentioned coat
for preventing concrete exfoliation may comprise a protective layer. In

res anotheraspect dhergds provided aynethod of forming a coat for

preventing concrete exfoliation comprising the steps of (a) forming a

didialcerhéfit I&FeorPa onerete SaBstte aRd (BPforiinia fainforeinguranle
res layer oRgpdisplasgementlayer .obtained by-the step(a), wherein () the +onsi1e

displacement layer has cohesion or adhesion to the substrate of 0.1 to 50
STIQGAR &t 18 femBERilre of 23C and 65% in humidity and at a peeling

speeghofH0, mméminute, (ghthedeindercing layerdas-tensile stengthiof 5. may
MPa or larger and percentage elongation of 3% or higher at a
Comgﬁﬁ%@ér&ﬁ%i}f 33E%hd 65% in humidity and at a tensile speed of 10

miiminutexanee(3)dhe coattor preventing conereteexfeliationhas a concrete
aximum displacement of 10 mm or larger and a maximum load of 0.3
exf%g&a

or fatdel R‘a POREHIG SsHbdr 164t cofiEreté ¥ 00 mm in diameter in
erliroamerite of atpaperattiie 0b23€ andbbiada humidibhbuyelr forming a
1tangther a§pecth here is(provide a met:ffloil of re airin(% congrete, in which .
CO2%, Coat fdt preventingtoncrete exfolistion dndergog GHaplacémant ong steps
of (concfetersubstrateds serhavedcthe congrete ds repaited; asddhenthe rate and

m .of forming a _coat for_preventing concrete exfoligtion described
(b) ab%og\gﬁé%%rfo?me .aéiﬁaéglfﬁg‘) %gatr%?g?e{/enﬁﬁg c%ncr%fesg Riistion' - Laver

obtadiseldsdavhetéin comprisesithe abbee-aientidied tiodayetsthiscenahjtstlayer
has WieKAGeR(ispIaceMENt 800 e Bieak ol ie goatdogs Re{akE PIBGe y /mm ot
even if the delamination of concrete pieces due
a temperature of 23°C and 65% in humidity and at a peeling
speed of 50 mm/minute, (2) the reinforcing layer has tensile
strength 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 speed of 10 mm/minute, and (2) the coat for preventing
concrete exfoliation has a maximum displacement 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 in environments of
a temperature of 23°C and 65% in humidity.
In yet ancther aspect, there is provided 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
preventing concrete exfoliation described above is performed.
Since the «coat for preventing concrete exfoliation
disclosed herein comprises the above-mentiocned two layers, this
coat Jjust undergoes displacement and the break of the coat does

not take place even if the delamination of concrete pieces due



4 to the degradation in a substrate takes place. The fact that the coat for
preventing concrete exfoliation has the displacement layer and the
reinforcing layer which share functiong and have prescribed physical
properties, respectively, enables this. That is, in the disclosure herein,
when the exfoliation of concrete pieces takes place, the displacement

tO thfer DBEAFLA Auntlibn'dt nibdBrately shrEadii e Streds¢o the fitg, fact that
the Whighais pratiieed hy-thesexfoliation, by-the delamination pr dheg break 1ofs  the

hesion within the coat, and the reinforcing_layer bears a function of

disp@%ﬁ&%ﬁaﬁﬁg tHEWatght 8Fthe detgminafad concrétadto praveht thiltbar —shere

fundtaarbreaking Waedo the mpidly e veloping- displacementof dhe eedbectively,

'%hereftq{e, the delamination of the substrate could be visually identified by
ena %Sdisp acement of the coat and the repairs of a concrete substrate could

bepropetly made. And, when the high teasite: strengtizfibersheekiscliation of

included_as a reinforcing layer, it becomes possible to reinforce lightl
Concé:oen%(j:?etéa %L?t?s?rsate%ai/%gt ai r‘ligégéerhpaclgﬁﬁilty géﬁ?ehe%caelﬁ?grhg déﬁl %gmen ars @
funddncha prdpertydvthstandingstheaseightofthe detamimatedcconkretefilm, which

. P%rgcula(gybwh %afibe slfee treated, or produced in a temperature
o pr%ng%%%ove%n%ar%bi%ﬁf{: %rﬁ“gécr:é?ur}é gyer%p 8ye%(ici|ta E:%lﬂé%%orrelaaﬁy the break
of gellizeihto seturethesé dunctiohs eved iréaviroameits ofilow layer bears a

fundfmpe r_%tf' r%ﬁ'%% Q@n&ﬁ%@?@ﬂge w%(i)%thf@ ' Brfv%%tén gd%oiréciﬁtﬁa Ted concrete

exfoliation A coat for preventing concrete exfoliation of the present
to nrgstiioh ddmsprisesta displacdmenkiayer previded ontecaigrétdly developing

dispﬁ@é&%@m@ngﬁ reinforcing.layer provided on the displacement layer. The
concrete substrate can include, for example, substances consisting of

cerhemsimngs or pisted Thertsoveimentiofed Bisplacemhaitiaye could be
visfoliaws theabove s digplagementof aisybsirate, and it shares 2 function of 4 the
moderately spreading the stress produced by the displacement by
repalrs of a concrete substrate could be properly made.

And, when the high tensile strength fiber sheet is included
as a reinforcing layer, it becomes possible to reinforce lightly
a concrete substrate by attaining compatibility between a high
displacement and a property withstanding the weight of the
delaminated concrete, Particularly, when a fiber sheet treated
or produced in a temperature range above an ambilent temperature
is employed, it could be readily realized to secure these
functions even in envircnments of low temperature and high
Temperature.

Coat for preventing concrete exfcliation

A coat for preventing concrete exfoliation of the present
invention comprises &z displacement layer provided on a concrete
substrate and a reinforcing laver provided on the displacement
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 1t shares a function of
moderately spreading the stress produced by the displacement by
allowing the break of cohesion within the displacement laver,

the delamination between the above displacement layer and the
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allowing the break of cohesion within the displacement layer, the
delamination between the above displacement layer and the 5 above
substrate, and/or the delamination between the above displacement layer
and the above reinforcing layer to proceed mildly 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 Breventing concrete exfoliation
from the break. As with the prior art, when the strength of the coat is

d fi I ' t, it ro
forsopat e st 5 oo o e R SOMEON o

TecBYrizE e codteannt WitHstand e displdtentsntihd thesrapi@ pProceed
hreakl 10 of theé goat takesplaces kicthe coat farpreventing eonergieevent the

exfoliationaf the- present invention; the displacement ot.the . coal 1akes, ot o ot

}@ce largely and can prevent the rapid break of the coat. The above
GLplSeEhent hyBF RS EhtieSion B GHRES OTtH° 15 tie RHove Slivbfiste? ™3 k-
BF 071 16 SO N Arhat & tempeiatureisf 28Ceapd 65% inkumidity amdiaraloped

peeling spead af S0 HftniminutesWhenthe abave cahesion gnadhesioncayse
t%t e ahove subst@te is %r’galler than 0.1 N/mm tl]:lbregk of cohesion
W 1:] [ d ihe

Wit |r§3t 8 %}lis%?a{fc%%en? a\aye_ r,S iEI’)'lleaé: eﬁéﬂr%rllntaﬁg I’]Sié)h %?Sp%%%ﬁ”l%%ﬁ g§é3 I‘gr1 ize !
Flofn tRe RO-siBstrats L ARd/br Bk defamiirfitibAGitive Bispldcéentaayjet break
from the ceinforcingdayet takes place evendora sraall (displagemest ebncrete

the-ghove substrate, and therefore 'HR%CI?H%%%E’”@%%“ %iﬁgaeeg%gye%m of the

location requiring repair in repairing the substrate. And, when the
CORESICH G aBhESEN B THE BH R 5 JUBSEATE I §&r s S0NmRh, 7 the

beebmes substantially difficult to follow the displacement of a substrate. It

is prefefied 5@3@%9-@i%é@éw&@n{hﬁaag@ﬂ%gkemgi%%%ogcﬁ{esion to

adhesjon can be measured specifically by conducting a 90 degree peel

ShendiPtest o360 réerkt t8asa beehingtedl B £SubstrafasiFwhitheact 23°C
Todt forpraventing concrete exfeliaton hag bemrefdmiet GooomingutedIS When

#6854 c1;and they: eandie mmeasired wWithy fof eXBleubstrate is smaller
than 0.1 N/mm, the break of cchesion within the displacement
layer, the delamination of the displacement layer from the
substrate, and/or the delamination of the displacement layer
from the reinforcing layver takes place even for a small
displacement of the above substrate, and therefore it becomes
difficult to identify a location requiring repair in repairing
the substrate. And, when the cohesicn or adhesion to the above
substrate is larger than 50 N/mm, it becomes substantially
difficult to follow the displacement of a substrate. It is
preferred to be 0.5 to 30 N/mm.

The above-mentioned cchesion oxr acdhesion 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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a tensile testing machine. Whether the value obtained by the
above-mentioned 35 measurement is the cohesion or the adhesion is
determined by 6 checking a delaminated interface of the sample after the
completion of measurement. That is, when the delamination results from
the break of cohesion within the displacement layer, it is determined that
the obtained value represents the cohesqon, 5 and when the delamination
takes place at an interface between any laminates such as an interface

betweenas bﬁt%t 3 %9% %0{&%%@ngfco&%etsa%f%'gé}gggtgirs the

determined that the obtained value reﬁresents the adhesion. tis, In

fHEabBYe Wisiidcdifaritiardtethe valtidadt pkel strérigth obtaified apiia t ton
thesabiove B0-degned-peel sivengtin test falls ithimthesahge, deseriked: 1aver,

above 4Lhe yalugQbtained:by.the above measyrement PLRIRrablY. - ~ohesion,

reg)ﬁ[es%nts the cohesion, When the obtained value répresents the
adhe

t
Si0R a dETaMintBd Hierale BXISEE bRtisEh fimifatéS M 4Age Petween
therefore Whighethessoal ferspreventing: concretdexfoliation: isaotuatlyte and a
f%ﬁ@cﬁdg%@éﬁéﬁtpﬁﬁ@tlt@lf@ﬁHﬂgig%d&@é@éﬂé)@i\&%@ni tgm%ma@_se%%f' 1d that
W C ensation or the like and the degradation speed of the coat for |,
L R T DR mah e, 0 the
20 B Ha Shsptacemiant 1ageieis ndtipariediafy difniksand teanelugg ta ined

for example,so-valledynedar cansisiingroficerment. compengntsand fiRe range
aggregate components; cement base film obtained from cement base
compositions such as polymer cement mortar formed by adding an

organic résin SiicH asBmalsioncanty 25ty eRe iR Fapsetemtfsisrably
te:thecasoviesmontar;carrcea icured résirfilirhebtainedifrem aretrable tgsisent s

cempesition far, a,displacementdayer.-Ehe-abave.displacementlayeris; st es,
referably optained from the curable resin composition for a displacement
R o nE bHBEI OT e Base OF SoHvTIng O Bhgciia o Lat ion
pEoperiss afitfe abedb displacenenpiayet.r The abovetduralsle résinn between
tampesitien faratdisplaceMeAbnsation or the like and the degradation
speed of the coat for preventing concrete exfoliation or the
concrete substrate may increase.
Sucheadisplacementlayeriszuﬂ:particularly1imitedand
can include, for example, so-called mortar consisting of cement
components and fine aggregate components; cement base film
obtained from cement base compositions such as pelymer cement
mortar formed by adding an organic resin such as emulsion and
styrene-butadiene rubber emulsion to the above mortar; and a
cured resin film obtained from a curable resin composition for
a displacement layer. The above displacement layer is
preferably obtained from the curable resin composition for a
displacement layer from the viewpoint of the ease of controlling
the film physical properties of the above displacement layer.
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 heating, but

from the situation where the resin composition is applied, the
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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 heating, but 35 from the situation where the
resin composition is applied, the 7 resin composition in which curing
proceeds at room temperature is preferred. The above resin composition
in which curing proceeds at room température can include, for example, a
resin composition cured by being left standing to dry, a resin 5
composition cured by moisture and a resin composition cured by light

T adiatoR™r R hbbVE-rharfionEd resin' CompbSIiEA TP witich Wiirg P erature
proceadSatredm téhpemitureds notparticatady dimitednand amirsthane ing
pesincompasitiondpciuding-a hydroxyl 1A group:contaiping resinand an, resin
isocyanate. group-containing_curin ?g%rt':t an ureg resin co 3[;)osmcgi)n "y
heltiding an amino” groupLcontaining resin And a1806 angtg tY, & resin
GIEGE-EdATMING CUT MG Adeht Sand: ansepbXy Fesin Bopspasitivhiiheluding ed by
anepoxyr gERUR=EanRtaining resin and an amino group-containing curing

15 agenjtare prefored ian e ewpoint ol e hemical resistance. ofa. ;..
coat for preventing concrete exfoliation to be %ainel , Or an unsaturated

RESIATCOMpESitioA THCILBINGEHT tdatutatedO §rotp-Edntaining tedin ahbieth and
axidativelpolymerzationc acgelerator, whictcisweiited by beingrleftystanding

ndl dried, 20-and a U\-cured viny] estersresin.composition are preferred, ; o

In addition, the above curable resin composition fora diSplacement layer

Ty B8sitRE Variols forhidsuchds’a WAEREdME W pe, Mt Sigaific & amino
sohant-borie fyperandessolventless type aftretabopveupentionedimyidigxylir ing

AFeup-containing reginean,23 includesforexample; aeryliciiesing,n epoxy
olyester e glshipnoéy etherresing, various fats andoils, indéj? tadiene rin
eSing, Which have a hydroxyl group as a curablé fhdtioralgratp=Fhe g

Ve - MenfibRéS aRfRo N p-eentamimPresihcai inciitenioraéxapsile tance

afiphatisgolyaminess asermatie polyasiiaes, alieyslic 3@ pelyamnines ang-ained,

6?09W99§§9¥%%HE§&h§§§¥ﬂNQ@ﬁg@@?&yh ng %luding an unsaturated
group-containing resin and an oxidative polymerization
accelerator, which is cured by being left standing and dried,
and a UV-cured vinyl ester resin composition are preferred. In
addition, the above curable resin composition for adisplacement
layer may assume various forms such as a water-borne type, an
organic solvent-borne type and a solventless type.

The above-menticned hydroxyl group-containing resin can
include, for example, acrylic resins, polyester resins,
polyetherresins, various fatsandoils, andpolybutadieneresins,
which have a hydroxyl group as a curable functional group. The
above-menticned amino group-containing resin can include, for
example, aliphatic polyamines, aromatic polyamines, alicyclic
polyamines and modified compounds thereof, which have an amino
group as a curable functional group. The above-mentioned epoxry
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 medifying or urethane modifying these resins,
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group as a curable functional 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 35 obtained by oil modifying
or urethane modifying these resins, 8 which have an epoxy group as a
curable functional group. The above-m@ntioned unsaturated
group-containing resin can include, for example, acrylic resins, polyester
resins and polyether resins, which have an unsaturated group as a

Eidbie FaN&iGHA S8 GFUS AP tRE dbcvelmBhfiondd iSot§aRdted roup.  The
Prouscortaining ccuring agentdaiinclode,fopexampleymnoasmer,an include,
eimmex anditemer suchias almafic polyisgeyanates, aiphatic ng polyether
]gglsyisnocy%r}]ate <':}qn(:_(lzlV é@lﬁ({:}){cllll% oglsroc aaates, and compounds obtametu, )
y modifyiiig 10 thése isoeyanate oﬁ]%% néstHR Agh % Chaif extehdisn- tona
¥&&cton by diols such as polypropylene glycol. The above-mentioned
amino %@un-ceﬂt?imagl»wdmg"@g@leh@?ﬂ mgwfaami@@ gwppf:@aéa@mgﬁ_ng
it vin tively small molecular_weight among compounds .
oS en N e’ Sbove Aesaabtion o 18 Bhiab Bot oG Tbang triner
Aifel} thie Bboveméerftiohed vxitative pofmerizBicH ‘deesibitsreairnates and
ancluge; forexarhples trapsition seetal corapognds: sschbas: eebaltby modifying

comnounds.. g@saap&veoﬁgsét?arg%%@ggsgi%@{9 %&%e@%gﬁﬂ&mr%%mon

layer may further contain pigment. When the above curable resin
}%gn?ﬁo%ilt%n%’r:% dﬁp@eeﬁ%ﬁﬂwéﬁ%taihﬁﬁé aboVeSmehfidiagrent ioned
Ppigmenty its wigmenteolorivecongentratieryisn forexample] bde 30%.rithe
#bove pigmentis Nok padicuiariy, liited and.can.ipglide, forexample, ecular
Vgg!ormg @g@ﬁnt%gléﬁe 2151111 org niccpi Pents_such as chrome ellow,_ i
yefiow iron oxide,” i C’oxugles, carbor % AR, titaniuki diskide aRaTRE tiké o of
Hhen Brgaric Biopeelits S0ER Aszedidhelate pigment, insoluble azo
pigmentcendensed Bze pignaent; pathalasyanine pigment jadigq zat ion
DIgment, PEHINGNE PIAMEN.PeryIens pigment. dinane BIgMENt .1 compounds
such as cobalt compounds.

The above curable resin composition for a displacement
layermay further containpigment. When the above curable resin
composition for a displacement layer contains the
above-mentioned pigment, its pigment volume concentration is,
for example, 5 to 30%. The above pigment is not particularly
limited and can include, for example, coloring pigments like
incrganic pigments such as chrome yellow, yellow iron oxide,
iren oxide, carbon black, titanium dioxide and the like, and
organic pigments such as azo chelate pigment, insoluble azo
pigment, condensed azo pigment, phthalocyanine pigment, indigo
pilgment, perynone pigment, perylene pigment, dioxane pigment,
quinacridone pigment, iscindolinone pigment, metal complex
pigment and the like, and extender pigments such as calcium
carbonate, precipitatedbariumsulfate, clay, talcandthe like.

Further, the above curable resin composition for a
displacement layermaycontainanother resins, ancorganicsolvent,

a defoaming agent, a thickening agent, a surface contrel agent,
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~ 30 quinacridone pigment, isoindolinone pigment, metal complex pigment

and the like, and extender pigments such as calcium carbonate,
precipitated barium sulfate, clay, talc and the like. Further, the above
curable resin composition for a displacement layermaycontain another
resins, an organic solvent, 35 a defoaming agent, a thickening agent, a
surface control agent, 9 a plasticizer, a ultraviolet absorber, and a light
stabilizer, used in general coating composition areas. Further, if
satisfying the above-mentioned conditions, putty and under coating

LEMhPESition AffichPard Well knoWhtb foteBkitled s the- afimaFpetlizer,
wsed asritheabove turable fesin compositiondar ardisplacementidayer. 1 f

Jhe.aboye displacement,layer preferably hag tensile, strength of 1 M%? Qhder

larger and percentage elongation of 10% or higéher at a temperature o )
3N 6554 IHTrhidity arft 4t To Atenkfie spsBd Bf 16 mnifiifuiest 1 1ed in
Yikenthe abovdtensiedsrengtie islsmalierthram 1MPas arceatforsition for

Preventing copsrete exdaliation to be finally obtained will not be tough and

it may be,impossible to attain a sufficient function of preventing the ,
exfolizalti%f.e A%gﬁ)ﬁ'rpeer#ijﬁﬁp gfa t%%r%gﬁg“lIeﬁﬁyéan%tﬁ%@r%(%rp%r ié/ulgﬁf lirfted ™ le
5 GHHS stbstanfidfly B0 MPad When thectensie seergthlistlafgerthant 10%
5P MPanthe above range ehiheqersentage-elongatien MayRtNe: v and at
g%tésﬁlgg 12%@@3'!%5%9&9 3 M .preig»gg;ghé h]étg BOOVI\e/IE%hAQ ’ewsﬁepength
the percenta%e elongation is lower than 10%, a coat for preventing T
oG Etk EXdIARBN 1o bR obtaftftld ZOWAF B¢ hafd BAd-aR aaegGate foliat ion
displacEmeriticannotbesecured] and thereforelit mayhe imppssiblentrssible

adfain asufficient function, of prevanting the gxfoliation. An upperlimibof. . ; .,
the percentage elongation is no]rtoeﬁartlc_:ularlg/ limited but it'is substantially

006 Witk the periEntBBE BldnGation & figher aR L0008 2 that Lni ted
Laboverahgesofehé terisile ‘streryth sy notbe satisfied.eThe pereéntageth is
Blongatiomisimoreqpref ef@@)’al)@%ﬂ@e%@é b Add{tiope glfe%@%\@et_@l%lﬁg ation
I?e(%ré,etlr;l%g%n%%d i%%%ﬁ % @%dzﬁgﬁggﬁeg%q Pg rg‘ggésalrjarget Wit g ?‘ngernes ”pere ferably
1 to 30 MPa. And, when the percentage elongation is lower than
10%, a coat for preventing concrete exfoliation to be obtained
will ke hard and an adequate displacement cannot be secured,
and thereforeitmaybe impossibletoattainasufficient function
of preventing the exfoliation. Anupper limit of the percentage
elongation is not particularly limited but it is substantially
1000%. When the percentage elongation is higher than 1000%,
the above range of the tensile strength may not be satisfied.
The percentage elongation 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
{(manufactured by Toyo Baldwin CO., LTD.}, which are well known
to those skilled in the art, using a free film of a single-lavyer
filmof the above dis?lacement layer as a 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



10

15

20

25

30

35

AG-100KNE (manufactured by SHIMADZU CORPORATION) and

Tensiron 30 (manufactured by Toyo Baldwin CO., LTD.), which are well

known to those skilled in the art, using a free film of a single-layer film of

the above displacement layer as a sample. When the above tensile

testing machines are used for measurement, the above tensile strength

and percentage elongation are measur2@ under 35 the conditions of a
temperature of 23C, 65% in humidity and 10 at a tensile speed of 10
mm/minute. The tensile strength and percentage elongation of the above
dispracefient iy et 2afbecddjiStedrtd b Witlin the preferred range

mentionet abeve:by a selectign:of theycurakie fesia 5 xompasitiondenac above
displacement layer éﬁé’? used. It !%83’&%@%@‘1%8%&“%?&‘:{% ensle, rererred
strength and percerntage elongation relates closely to each other. _
E_NERaIf S Whe e t@%@iVé’sﬁPé’n@th%@ﬁ%‘ﬁ? i pércehiaye elsAgaton e s in
becgmes sinatl ahdrthe filmspasslhandeantd Brittle praperties..@rd0 the

contraryywhen the percentage elongation isarge, the fensile strength v ang

becomes small %nd the film has soft and weak properties. The above

ENeTiE StaHGtR anaPercehtade Biorgation Bax b€ EGtrbRed By the Grassratly
wansitibh poirmt (T g) anttthermodlecularvisight bétwesnmcrosslinkede longation

pertions ofdhe 115 filny and by the pigmeat-volumeconeentaien fRVE) of . on
%L'efilm iftthe film cogtainsC igment. That is, when the %bove Tgo the
| en ’% aT 1o 1

e. contrar W ercentage ejon is) @, the
iImisen ance&,’generally eltensife s re%gth ecomes “large and te !

peftehtay S slongdlion beesrres small. When thecabove nhelecalaf welght weak
betweentaresslinkag:perntions is ncraaseds 20 geperallynthepereentagge
eipngatien Becomes (e, 0d e depoiie AreNd Desolies SPAH M. (7g)
when the pigment volume concentration Is inCreased, t e tensile stPengt
Y duded And® te' fercentab e foRpHEficH beEomes Sidr Baseb binhi®f the
ctanceptartiecgonstiuentsiefither above: corabile nesia compdgitian forfat 25 £ilm

displacement.jayes,can:be;changed, Tg oktherahave single-layer film,ofary o
displacement layer, g0 bp controlled by Ta gnd the formulagonandan .
large and the percentage elongation becomes small. When the
abovemolecularweight betweencrosslinkedportions is increased,
generally, the percentage elongation becomes large and the
tensile strength becomes small. And, when the pigment volume
concentration is increased, the tensile strength is reduced and
thepercentageelongationbecomes small. Basedonthisconcept,
the constituents of the above curable resin composition for a
displacement laver 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 functionalgroupofaresinandacuringagent, composing
a curable resin compositiocn for a displacement layer to be used.
On the other hand, the molecular weight between crosslinked
portions can be controlled by the molecular weight of a resin
and a curing agent and the concentration of a curable functional
group in a resin and a curing agent. For example, as a method
of controlling Tg froman aspect of resin, amethodof controlling

Tg by selecting the species of resin ig feasible. Generally,
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a curable functional group of a resin and a curing agent, composing a

curable resin composition for a displacement layer to be used. 30 On the

other hand, the molecular weight between crosslinked portions can be
controlled by the molecular weight of a resin and a curing agent and the
concentration of a curable functional group in a resin and a curing agent.

For example, as a method of controllingiTg from an aspect of resin, a

method of controlling 35 Tg by selecting the species of resin is feasible.
Generally, 11 Tg of polyether resin or polybutadiene resin tends to be low

AAd g &k %&iﬁ@ﬁﬁéﬂy@ﬁewééﬁ%%@géﬁb%cérﬁ?dmwer@cb? drake Low
material. AS amethad of eentrollingcotg fresanraspedtrofiascursg 5o control
agent, for example whenthe curing agent is one containing an isocyanate

group, it is possible to attain a resin.composition having high Tg by ,
selecting*a Gufilig: AGEhiaving High To'ike! An‘drohatt BGRGG Agehtdreuring
agassociated substanee sueh dashisauyahurategand byusing flexible divlng an
for a-chain extension 10:reactign.efdilsosyanate: vAnd, an AMAUNt-aMbasition
%chlelptrf}litio%anf a %urabel3 feuC ctignaggr%lﬁznand am Iegul%{ gvelghit can i
e “controlie y% method Well Knowin 16 those Skifiédin‘the"arf. ¢ 9 ©
Rloweverasiice T§ ahtl@redindlintsf @ eursbicfuhetionalgtbap eafceresieh as

- apd awciting-agentgainotnecessanily setatesuniguely 45 t9 thestensiietension

slength and,the,perespiage elongatign of afilm, It IS preferred to select . .
an objective curable resin‘composition for a dlsp?acement ayer by

fifal ArfdleroY methBtst F§'bt b FESI Pompbsing &'Cdfbie fdsiwe1ght can be
compositidrdob a disptacenientlbyer farforming thesabeve Hisplacement: art.

layge-200is preferably-60.t9 -10C 19, additian,.Tg can bederived fram. the, . o,

composition of monomers composing a resin. In the case of the

f th ,
RBCVE Rt GRSt T § Ui Gt 46z the! Speciisti cohedion b &S uniquely
adhesiot of thel presertimentor forexample; the moleculsr weight £ a £ilm,

between-erosslinked porions.+25Mmay-le-cantrolied within arange 065802 1 « 1 on
19,10900, {1, modifying.the constitytion, of the above curable resin s .

Tg of a resin composing a curable resin composition for
a displacement layer for forming the above displacement layer
is preferably -60 to -10°C. In addition, Tg can be derived from
the compesition of monomers composing a resin.

In the case of the above-menticoned Tg, in order to realize
the specified cohesion or adhesion of the present invention,
for example, the molecular weight between crosslinked portions
may be controlled within a range of 500 to 100CC.

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 reinforcing layer bears a function of
withstanding the weight of the delaminated concrete to protect
the coat for preventing concrete exfoliation from the break by
its toughness. Theabove reinforcing layerhastensile strength
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
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composition for a displacement layer, respective components may be

produced on one's own or selected from commercially available material.

30 The above reinforcing layer bears a function of withstanding the

weight of the delaminated concrete to protect the coat for preventing

concrete exfoliation from the break by its toughness. The above

reinforcing layer has tensile strength ol MPa or larger and percentage
elongation of 3% or higher 35 at a temperature of 23C and 65% in

humidity and at a tensile 12 speed oflOmm/minute. When the above

tarisild stdrigtivisismalier - thaihs MiPe; alsoae forpreventing eontretes smaller
exfoliation tq beafinaly:obtaingdr will ot befough and a-suffigient functign  pe
gf. rev ntig% tkcjﬁ géf%ﬁ%tﬂr}cglnr%otbbe gtt%mﬁdéégugperh t 5 of the p tion
fensia streRgiivis hot particuldiny lifited Bt it i8 'SUbStE Ny S0 pal tnet o
Whehalenénsie 'strangth o led§érothan 80> MPa,ahé above rande epfier Linit
perceniage elorgation may; oot be satisfied: Thedeasile,strergthdsinere 1t is
Q@§%§§g §09 %P@péf‘d’rf‘#‘ﬁ‘e%@ ml%p@é%esm?%esecl%% at!t% Jlmsslciw%r r than
than 3%, a 10 coat for preventing concrete exfoliation to e obtained will

BE R&ra and dh 86 Fate HisiitatdmBREcaRiG betsstared, AP tierefgrey not
assufficientfundtion Of prevertingetherexdoliation. cannot herattaireth 1ANS to 30

upger limitof the pereentage slongation is aotparticylarly limited bULILIS 34 4
substa?tlally 1000%, When 15 the percentage elongation is higher than ,
16096 e ADBUE PAg of TRe fehie SR Ay ot be Suidhea: FRe 111

bercentaye eforigatieddsimiore p@éierdkﬂyz@ﬂteﬂoog/aﬂnca‘ddmpmﬁwred, and
eheve fensile strepgth-and,percaniage glongationcanhe gbtained. eo1iation
specilically by the,same method of measuring the tensile strength 20 and . .,
the percentage elongation 'as‘lripl%e above Iescnﬁhoﬁ o%?rﬁe d gat:

Hisprakdamentlayers Shehtd FeinRAdVg: |ajet eaitinelueietd yer ditdined When
flempa curable (esiv compasition fer airginderainglayerodBe the above range
gbovemeptioned.curable, resin ﬁgg%ﬁ%f QUA TEIOICING 2D ]AVELEAN 1 o e

include, specifically, the curable reSin composition o
elongation isnore preferably 3to 700%. In addition, the above

tensile strength and percentage elongation can be cbtained
specificallybythe samemethodofmeasuring the tensile strength
and the percentage elongation as in the above description of
the displacement layer.

Such a reinforcing layer can include a layer obtained from
a curable resin composition for a reinforcing layer. The
above-mentioned curable resin composition for a reinforcing
layer can include, specifically, the curable resin composition
for a displacement layer described in the above description of
the displacement layer, and its species may be identical tc that
of the above curable resin compesition for a displacement layer.
Even if the coat for preventing concrete exfoliation of the
present invention consists of the identical curable resin
composition satisfying both the condition of the displacement
layer and the condition 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 displacement layer and the

reinforcing lavyer.
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for a displacement layer described in the above description of the
displacement layer, and its species may be identical to that of the above
curable resin composition for a displacement layer. Even if the coat for
preventing concrete exfoliation of the 30 present invention consists of the
identical curable resin composition satisfying both the condition of the
displacement layer and the condition af3he reinforcing layer, it does not
consist of one layer which is thick, and it is important that it comprises two
layers of the displacement layer and the 35 reinforcing layer. 13 In the
case of tHe Fésimiserl for thesatiéveleursbie résin compasition foraable resin
teinfoseing layerdn @rd@ﬁ@Mam@qal?@\ie, mﬁjigd%tie@gtbkﬁ_&r@itﬂ%ne above
rcents longation, forexample, it js good-to control Tg within a
R R herht Betusbr Tasstinked - Sample,
bbriich<witRinta range v 50030710000 Farther:dke @bove turable’fesimd the
composition fes agteintosting dayermay includeda celiulose derivativensuchange
as ehopnped strands. 10 And, the above reinforcing layer may be obtained
from a curable resin composition for a reinforcing layer and a, reinforcing
material” BYif@hding thie ABOVE r&infstEmg Friaferhl ABROG s df @
roanfor preventihgysonorete  exfoliation tobe dBtainetkindreases andeasuch as
effegtefyeinforging: 15 lightly a concrete substratz car:j be enhalmged.fThe
above reinforcingmaterialis nat particularly limited and can include, for
exampl§ng ass gnat%?%%r%ﬁééf?gﬁ& %hneg)lqké—’l. Y—?e?elﬂis,‘}fh%%b%l?ﬁeamed from a
tEiRforéhgTRatetiarieipreferablya high fensite stengthfibel shieet. Byd a
including the: 20-aboye-mentiomsd migmt@asiia;stt@éagta}ﬁf?%si%%qtnﬁt&cing
.rejnforgi er becomes tough.and an effect o
o eote Fomhes SfantanTafgRTE =t
%%E%i‘@ﬁ%lé“é}:ﬁ%%%k%ﬁ%f? KGR IGACtRN R hrévektisg Bsldmmblisarcing
evehtd environmentstef lewemperaiurean be enhanced. The above

reinforcingmaterial isnotparticularlylimitedandcaninclude,
for example, glass mat, a fiber sheet and the like.

Herein, the above reinforcing material is preferably a
high tensile strength fiber sheet. By including the
above-mentioned high tensile strength fiber sheet, the above
reinfeorcing layer further becomes tough and an effect of
reinforcinglightlyaconcretesubstratecanbe further enhanced,
and it is possible to secure an extremely high function of
preventing delamination even in environments of low temperature
and high temperature.

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 reinforcing the substratemaybe insufficient.
And, an upper limit of the tensile strength is not particularly
limited but it is substantially 100 N/mm. When the tensile
strength is larger than 100 N/mm, it is economically

disadvantageous andthe aboveconditiononthe tensileelongation
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25 and high temperature. 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 23C and 65% in humidity.
When the above high tensile strength fiber sheet is 30 a sheet of which
the above tensile strength is less than 5 N/mm, the above effect of
reinforcing the substrate may be insuffignt. And, an upper limit of the
tensile strength is not particularly limited but it is substantially 200 N/mm.
When the tensile strength is larger than 100 N/mm, it is economically 35

AisdavSRtagEBIs BRE the atove Tohdftion Of the- fIREHe RIGHgaATDAT B8 more
breakemaiy hot bé satisfied.iThetensile sfrengthnis therea preferably k0 tensile

90 N/mm+Andwhen the.abave highdensile, strength,fiber sheetisa . o1

Eeet of which the above tensijle elongation at break is lower than 3% the

BB hE St S BFOlIbH e Eplacamerit of tHE &l dubstratehe sheet
hrayflse deteridratetl. Amlapserdiniit oftthehtensilecelengation atbreakaig be

petpartigularydimiteg, bi—ﬁ;b*é% substanyallyR00%,ar; lowern o\A/&ﬂngltB% at break
tensn elon atio at re |s h| E%r tlgan 500%, t fcect f&éﬁ% rg wer.
hr%y he sgbs(ira e mg(y e |nsu icient: 10 The' Pens"ﬁe elon &I?
ré plefepalsly Leto100%2 1A additford Hhe &bwehﬁéﬁmﬁéd@mﬂéo %, the
stfength aﬁ@@mﬂer@@ﬂgﬁm@rﬁbymanmﬁ@@@pxbmﬁgmeflClent

method of measuri 5'%%‘&%%‘5 srength and the efce@age Jb ngayon 4 ;s |

as in the above desc iption of t e dlsp acement aye usmg a Lr sheet
18 ﬁﬂ&&‘ﬁm&rrm%f@slﬂ%ﬁoa{ﬁ.gﬁeﬂéﬁéwa%ﬁ@fhsr sheetiidt and tensile
padicutarlydimitet anelicaarinetiudet forrexamplen plaimweame; diadaleasuring

%W@H&%Wﬁé‘r@@ﬂ%ﬁ@dt@zQ‘%S’ﬂ%'eq%@%é‘btg‘!% qgm%@ls'ges in the
rgenc% fiber sheet is notlgartlcula%y}[hmlted 20 and can include materials

THEUGING EarboR Tib&F fhcludmHeRt P “REIdGiNG alds Hberaandoer sheet

fichading resin fiber, but it is economically preferred that this material
comprisgssiesin Jibeswhich ganrealizesthe-campatibility betweenthes+ is not

particularly limited and can include, for example, plain weave,
triaxialmesh, andnonwoven fabric. 2And, amaterial of the above
high tensile strength fiber sheet is not particularly limited
andcanincludematerialsincludingcarbon fiber, includingmetal
fiber, including glass fiber, and including resin fiber, but
it i1s economically preferred that this material comprises resin
fiber which can realize the compatibility between the
above-mentionedtensile strengthandtensileelongationatbreak
at a high level. The above-mentioned resin fiber is not
particularlylimitedandcanincludenylonfiber, fiber including
aramid fiber, acrylic 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 composition, the above resin
fiber preferably has a hydroxyl group. The integration with
resin can improve punching displacement and strength. As such
a high tensile strength fiber sheet which is commercially
avallable, forexample, vinylonclothUV#130, UV#200, and TRINEO
TSS-1810-Y, vinylontriaxial mesh (every one produced by UNITIKA
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above-mentioned tensile strength and tensile elongation at break 25 at a
high level. The above-mentioned resin fiber is not particularly limited and
can include nylon fiber, fiber including aramid fiber, acrylic fiber, polyester
fiber, and vinylon fiber, and it is preferably fiber treated or produced at a
temperature of 100C or higher. And, in order to improve the adhesion 30
property to the above curable resin cond@osition, the above resin fiber
preferably has a hydroxyl group. The integration with resin can improve
unching displacement and strength. As such a high tensile strength fiber
EPF ett WHiER iEorfitErEialy ‘&¥/atable, for example, vinylon cloth UV

#130, U¥ #2000 andTRINEOWZS TSSel810:=Xevinyloattaxiahmesh{everyve
one produced by, Y Q;lK%%M%M@@P@uee@n%@!g'egoﬁe%gi%erevemmg

above displacement layer and the above reinfarcing layer, which

COT o T CoR Jf@rtﬁrﬁ%?]ﬁ g EonEFRAE Rk fofiation of theréssREe T ise not
irivértionsmidyeoniprise heb5oenlycanedayet bytalsetwvoorgroseilaysis isfies

as.long-azif satisfies: the genditions.as thg.ahevsdisplaggment layer QL apove
the al%ove reinf rcm(%(layé_3 By /.comprising twg or more Ia%{ers a coat

ckniess ‘can be thickened, and A appeardnceé @nd péifo farcgers, @ coat

EM@W eath lagek tan belinprovad 10 THercoat forgsrevedtingr formance
p@mr@teewf@tﬁti%h@ﬁheﬁgﬁer&ang@tiqmm@aéaaximum
displacegent.of,LG-ayn oL AGRr and. 3, maimuanpad o O3 KN PLIRIGEY g one
Ina punchlng S ear concret 0?1186 mm In |ame erin

eRViFGHMERts 6t% ?eﬁ%ﬁéﬁéﬁ&f% ot 2BEHIRIE5% i ThuMidiEy. i tHeggse and a
oba toattolbredkdb by a displacementetless thapdQanmnd iskdifficulttost of

withstand. the- displacement; of & substraie ARd, When the: ¢ » temperature

above-mentioned maximum load is less than 0.3 kN, the coat for

Brevehtingdithcrté eRfol4idédrvot ithtifid 85 smiall disgtacemént break
bfithedalsovier sabstréte add: aray readily breaki tesslting i theléxfoliatiom st and

20 ofoneretedn same £asesyEhe maximuyload;ispreferably k8 -kNOf ; oneq

Iarg}er %r# anéul)pe‘{ﬁ%lmltgpm 8f| tpaﬁtlcularl%/ ggg:ltggeb#ég}tﬁng concrete
preferably su Stantia Iy il
exfollatloncannotw1thstandtheSmalldlsplacementoftheabeve

substrate and may readily break, resulting in the exfoliation
of concrete in scme cases. The maximum load is preferably 1.5
kKN or larger, and an upper limit therecf is not particularly
limited but it is preferably substantially 10 kN. In addition,
the above punching shear test of concrete is performed according
to the following procedures,.

(1) A center portion of a concrete plate of a U-sghaped
lid, having the designation of 1st 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, isverticallydrilled in the formof 100 mm in diameter
with a bottom of 5 mm in thickness left with a core cutter for
concrete. In addition, this drilling 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 ceat for
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the above punching shear test of concrete is performed according to the
following procedures. 25 (i) A center portion of a concrete plate of a

U-shaped lid, having the designation of 1st. 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 23C afd 65% in 30 humidity, is

vertically drilled in the form of 100 mm in diameter with a bottom of 5 mm

in thickness left with a core cutter for concrete. In addition, this drilling is
performed-fianftheC 6B pEsife side o alwbriig face. Pipther tsurfdtent ton was
tfeatment doappliedta theswarking.facenwith-a sander gleaning 356 rovided

Next, based on,a worki é%%ﬁ%&@%%%9@@%&&5&%@9&9%s & center

concrete exfoliation of the present invention was formed to prepare a test

Body: 17 AadBitioh Y An e td Be prdvigéd tWith thes8s@td6r preventing
concreteléxfoliatidreisob centerdporion ofl406:mm 400 eamiof thevironments

Urshaped id. >u(ii) J he ohtained test plateis plaged in enviranments 1of 8. 4+ o -
tgp%ergturetof 23C and 65%).|n%heul[n}ic§§)% nd a tensile ,t%ster of a first
in

& 33 p%@&frh ﬁ@éjisﬁ%eﬂlassg 7733

class or Hf;%er %v ichis spec?f%
eatar Bf APurichifng shedr 26sta ahdsthiettes phateis sedureddrea H Steel, and

with the side;0fa €oat 19Far preventing conerets exfolintiondownjandas coat
i i ment and,a maximum _load are, measured,by loading

g]c,(?r% r%lgg\yegﬂglﬁ)%?ngcégggitgree ?ngr% rraii%ﬁ?enar%) Etamiminate %Eéf{ojfe Hn

Snd BftersR HitapEalcappedreiesheively Sl erreritdRE thy abepel ing from

tansile testingamachinecisqwnt 3o particany timited-antl sandnelude,ferbefore

example, Autograph ;AG(manufactyred by SHIMADZL CORPORATION).

It is preferred to combine the displacement layer with the reinforcing layer

arbitrarily iy SGER &vay that e ABBVE &6t Tr frebaiting doft ne is not
pxfoliationlhas thel abovesthentibnedn 20rpropertiesE Thecoatfore, Autograph
preventng caperete gxioliatien ahhePresePoraTION) .

It is preferred to combine the displacement layer with
the reinforcing layer arbitrarily in such a way that the above
coat forpreventingconcreteexfoliationhas the above-mentioned
properties.

The coat forpreventingconcreteexfoliationof thepresent
invention may include a protective layer having functions such
as corrosion resistance, fire resistance, prevention of
degradation by ultraviolet light and enhancement of an aspect
onthe reinforcing layer. The above-mentionedprotective layer
can develop, specifically, the above-mentioned functicns, and
it is obtained from a protective coating composition. Such a
protective cecating composition is not particularly limited and
can include, for example, an intermediate coating composition
or a tepcoating composition, whichiswell known to those skilled
in the art, such as acrylic resin coating composition, epoxy
resin coating composition, urethane resin coating composition
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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invention may include a protective layer having functions such as
corrosion resistance, fire resistance, prevention of degradation by
ultraviolet light and enhancement of an aspect 25 on the reinforcing layer.
The above-mentioned protective layer can develop, specifically, the
above-mentioned functions, and it is obtained from a protective coating
composition. Such a protective coatingl¢bmposition is not particularly
limited and can include, for example, an intermediate coating composition
30 or a top coating composition, which is well known to those skilled in

thefit Siehend dB1ylie Pesiccoating-éompedition, Epexyl resihacertingt of the

campasitor, urethane resin coating composition and fluorocarbon resin

%%%HE%PQQH“F&%M&ﬁ%”@@i@”@%@‘ %RQQQMEfH%S%%gg%é%%qugﬁgliation
base substrate, it Is preferred 35 to use a coating composition having

elasticity' feferf6ditPes 37 & FERibIEtypeSifthat it EaR TGl tHe:g Concrete
gisplacément of tiiet sahstrates iMethod: of-forming eaat 4o¢ peeventingf forming

congreteiextaliation Themethad of forming a.caat farpreyenting concrete

5 exfoliation of the present invention has the step (a) of forming a ,
BT THEnt YT orf 4 CBRE/CT SHlbshale: THe SHERRSHeRfbREGRanesion to

displagementdayerthastcohdgsion bradiesion ton the aboversubsitate of of 23°C

Qdde $9 NMmmrats teppesature 9£23Cnangh62 @ dr humidinnandat 8 serein,
Regling.speed.of 0 mmiminute, Herein, 10 the abowg conclete, substraje
can include, spemﬁcaeﬁ Y, Substances deseribdd i the dbove o(fescripﬁon of

fHecoet e PreliestitgLam crete- Exolleor: Tiie aBows displadernbnt coat for
layetreonsists of dfoc example; riheicerment base film or the cured resin film

describegjn the 15 apove description qfatp%?@&éogipg%\ge%@g GONCTELE, (b1,
exfoliation. Because of ease of adjustment of film properties, the above

HipIcenTatt 157et s préferablythe cited Tediftim, ahd prstéfablpgd in the
layer elstaimed from arcufabie resin: domposiion: fdraydisplacementdayér at ion.
descried i the description.of the 20 displacement layeraf thecoat fal, apove
8??&?2% gg%%ee%yer is preferably the cured resin film, and
preferably a layer cobtained from a curable resin composition
fer a displacement layer described in the description of the
displacement layer of the coat for preventing concrete
exfoliation described above.

The above step (a) is, specifically, a step of applying
the mortar base compositicon or curable resin composition for
adisplacement layerontothe above concrete substrate. Amethod
of the above application is not particularly limited and can
include methods well known to those skilled in the art such as
brush application, spray application, roiler application,
trowel application, paddle application and the like.
Specifically, this method can be appropriately selected in
accordance with species of the above mortar base composition
and the above curableresincomposition foradisplacement layer.
A film thickness of a displacement layer thus obtained is not
particularly limited and it can be appropriately selected in
accordance with species of the above mortar base composition

and the above curable resin compesition foradisplacenent layer,
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exfoliation described above. The above step (a) is, specifically, a step of
applying the mortar base composition or curable resin composition for a
displacement layer onto the above concrete substrate. Amethod 25 of the
above application is not particularly limited and can include methods well
known to those skilled in the art such as brush application, spray

application, roller application, trowel apg@ication, paddle application and

the like. Specifically, this method can be appropriately selected in 30
accordance with species of the above mortar base composition and the

apevé eurabiéreEsia cofposition.for aadiSplaverent layeraAdilmt the mortar
thicknessf asdisplacementdayerdhusabtained isnot payticuladylinited, 51,1 ¢
Aodiican,pe appropriatdly selected I, aceqrdance with species of the

above mortar base composition aﬁ(‘]:i the above curable resin _
composftiohTora dispfaceEiieiit 1ay&r 182 hritefor eRafipnd el glbtest 1y onto

i ikthecase ot theemartas tbase:compasitionand 30 101000t indheo thing
gaéegﬁﬂg)escg;@@'@ﬁél&@@ﬂ&éﬂ%@éas%@%%%@sn&,%f-c@%@é”’seotion

the abgve step (a) may be applied directly onto 5 the above concrete
Rib&ratebrindy BE performed after smoothing the bumps and dips of a
concreté'Baebstedte withodross sectian Ppatehing mortarrEventethod obncrete

darming a:Goat farcpraventing conereteexfeliafion: pl-thejresent invention,, (1)
fgt{ger has the stepL h) 10 of fo_{mlneg a relnf%clng layer on a 1 tained
Uispiacemenit Tayer-obtained” By thé Hb Ve riehtiBhés Sl (a) THE ™ cbtaine
ABovamemivrredretdreimlajéchas tehsile Brengthroks MPy orlaeger
sadnpercentage elppgation of 3% on bigher ah aitemperatuepf23G andr and
65% in p:umidité/iand ata tensilg sjgeed cﬁ 10 mm/ménute. The 15 gbove £ 2300
Feinforcing ayeris obtained from: for examples thé' ‘citabfe Feshs “1re ©
EBMPositieh %}?f&%‘éﬁﬁé’réﬁ& |ayet dedehbed ifohechBdve Yasefiptiior. The
the ceatfol preventing concrete iexfeliationnEhe above stepr(b}ismple, the

@993@%@”%@%§%%8&1M3_{i990n for a reinforcing layer described in
the above description of the coat for preventing concrete
exfoliatiocn.

The above step (b) is, specifically, a step of applying
the above-mentioned curable resin composition for a reinforcing
layer onto the displacement layesr. A method of the above
application is not particularly limited and can include methods
described in the above description of the step (a). A film
thickness of the application is not particularly limited, 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 for areinforcing layer. Inthiscase, 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 lightly a concrete substrate

can be further enhanced.
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20 the above-mentioned curable resin composition for a reinforcing layer

onto the displacement layer. A method of the above application is not
particularly limited and can include methods described in the above

description of the step (a). A film thickness of the application is not

particularly limited, and 25 it is, for example, 0.5 to 2 mm. And, when the

above reinforcing layer includes the regrgorcing 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

30 and & step{2pof-applyingthe @boveanémtioned cuwrablesresireferably a
compesition far aveinioreing laver. im this Gasex yniBcluding -the@bevee curing
relnforcing. materialn a reinforcing layer (o be obigined, fhe louahness of,
the fein oréfng]]gyer can imcrease and the above effect ol Féin orcing

figRtly altortrétecstibatrate <35 8K Defuprthier BRlaneedl 19 dthé abeverature.
reiafateingematesial isdudherpreferablytahighdensilesteength fibersheete ,
fpLhen e oAl SECLHRR LRIl HNHOAIRYEOING 1S s on o £
concrete exfoliation even in environments of low temperature and |g|§>

tefip&fatirel 8TTRFSHGTERIGH tERsife SFehgii fibdristiest tan include,
specificalhg substencesegeddribed insthefabowe:description of: ¢he edatfarl ving
ol i e 16 8 ol b o1 & oA s b acenent
HiSeTcoment T 1A er obreiRad by thece Ssp (RFand Hhrk Sickiniye 22ove
e apeveriginforcing piaterial. Tihe abiovesmentioriethadhesiveisinot is not
particudaryslimited and €an inelude-adhesiveselhkipawn 1 dhose skilledwn o

%Qltcpseearé j[‘? i gddglo the curable resin co (%S{[IOI’] ttol[lg relnlfoggineg resin

n
1 he T andc addition L cu
ayer described in the above 1 description of the &oat for preventing

comeretd Bxfoliaficr. fh teldbovestes (B-AY A rehed vrapplying-the above
above adhesivecis motcpartiawany timiteshand: canyinclude; specfigally.iation.

fetheds deserined In fhe above desqription:of e S1ep(a)y Lapove adhesive
is not particularly limited and can include, specifically,
methods described in the above description of the step (a). A
film thickness of the above application is not particularly
limited, and it may be at a level of thickness at which the above
reinforcingmaterial canbestuckbeforecompletingthe following
step (b-2}. Amethodof stickingthe above reinforcingmaterial
is not particularly limited and can include methods well known
to those skilled in the art.

The asbove step (b-2) is, for example, a step of applying
the above curable resin composition for a reinforcing layer over
the abovestuckreinforcingmaterial insuchawaythat thecurable
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 laver is
integrated with the reinforcing material and to strengthen the
reinforcing layer more.

In addition, the adhesive in the above step (b-1) and the

curable resin composition for a reinforcing layer in the above
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film thickness of the above application is not particularly 20 limited, and it

may be at a level of thickness at which the above reinforcing material can

bestuckbefor.e completing the following step (b-2) . A method of sticking

the above reinforcing material is not particularly limited and can include

methods well known to those skilled in the art. 25 The above step (b-2) is,

for example, a step of applying the ab@#e curable resin composition for a

reinforcing layer over the above stuck reinforcing material in such a way

that the curable resin composition for a reinforcing layer is integrated with

thiesreinforcing mdtetial dfterithé above stamb-HuByithys 86 constitutingsition

iftsrpgssjb@ptpa@mﬁmcgw@§it@rtilmﬂ@ wiieh dhewuahlgresing the above
0 |t|oQ for a reinfor H[ layeris mtegratg% W|thbthe reinforcj n]g[;

mat ria and tb s‘%rength he reu?f%ré[ng yer more Th-addition, the resin

SERESHE inithie BB6VR SRep(Bon aritbthe Y35 clifabletresin ebaipbsition formited

ameinfancing tayed the-ahove: 26 1step (ﬁeﬁﬂﬁﬁ@b&b@d@@ﬁf&%@ R the above
8%@9%&‘?&%9”5‘9%‘1‘!8” oL displacemnept iayet I g AYEFERIR) apove

In the above step (b-2), a method of ap ylng ove curable resin
EEWPpOSBON F6r é?eﬁlﬁﬁcﬁ‘@qgﬁéﬁé ba?‘ti‘crﬁ?atrmnﬁité’d Brndecarly up to
ieltide, specificalhs methods deseribed-mithé @bove gdescrption of thembedded

step- (). ﬁofg%trEﬁ%?eOfr@@ﬁpW&nﬁBQ!i@@H @J}OtapéglfH@EI})[Clng layer
IJmelted}J:‘:?l1 referab%gpcgﬁ such a thickness that the above reinforcing
n

material is embedde FE50vE CHrENTE FeSin (SHipositibnifarag obtained,
riferding Tajyer. oo frors the Vibwpdintef thertonghhessiofithiesfiln ¢o becamp Le,
gbtained: and.a film thickness as the above composite film is, for

exampl 5 mm O%lt? Sy Herein the dlgpiacemen %/er 0 talnec%1

above s ep “ (a) 4nd the rleﬁﬁorcmgmlayer obtained i the above s ep? g step

are nGhIMted td the éasecwherel enlg ‘oriedhiéris formed hendiihese tieer ()
layersinclude the ¢ase where twe ormaore layers are: fosmed, is formed, and

TeRPESUVRY. 25,/090 a5 cadh of A S3UFIER I tuwo or more layers are
formed, respectively, as long as each of them satisfies the
conditions of the above respective layers, respectively. By
consistingof twoormoere layers, acoat thickness canbe thickened,
and an appearance and performance provided for each layer can
pe improved.

Further, a interval time of processing between each step
in the above step (a) or (b) and a step just past is preferably
on the order of such time that the applied surface is dried to
such an extent that the applied surface deoes not get fingerprints
on it when touching the applied surface with a finger from the
viewpoint of adhesion,

A ccat for preventing concrete exfoliation obtained in
the method of forming a coat for preventing concrete exfeliation
of the present invention has cohesion or adhesion to the above
substrate of 0.1 to 100 N/mm at a temperature of 23°C and 65%
inhumidityandat apeelingspeedof 50mm/minute. Specifically,
substances described in the above description of the coat for
preventing concrete exfcliation can be given.

The method of forming a coat for preventing concrete
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conditions of the above respective layers, respectively. By consisting of

two or more layers, a coat thickness can be thickened, 20 and an

appearance and performance provided for each layer can be improved.

Further, a interval time of processing between each step in the above

step (a) or (b) and a step just past is preferably on the order of such time

that the applied surface is dried to 25 sagh an extent that the applied

surface does not get fingerprints on it when touching the applied surface

with a finger from the viewpoint of adhesion. A coat for preventing
Eoricreteadifoliation Obtained ¢ theimettodioiformingfacoheforcomprise the

preventing concieteiexfakiation 30-efthe presentdnventionpas cehesion, form
Qr %q:% sion qftQhelabove su tgaatg}gf 0.1 toel%% N/m%1 at a %(_aerg%erature of

ande(%oo In m?r?ﬁ%rny and at a pggﬁﬁénsa'ee(fg mmminate. < ceating

Speifically: Substarded desabedinlie apdvedesergtion shtheickatfor same
preventing esnerete extoliatien can hengiveno3s Thednethed of formingra coat

Foal {oresevening coRerels sLexialialion g the RPN INENIEL o1 ying

further comprise the step (c) of applying a protective coating compositi R

{0 form A profeclivB s et FHIE ab 6 etitionad prétedfivé cdatiny t1cularly

¢ompositioarsi not paiticularieimited: and taaidclude thesamd S e described

Sybstances-as C@%&ﬂbﬁfgl)_int_thﬁ %\Q%‘@i@z?%#pgﬂr% @f{HF?_S%OQtE Ge protective
reventing concrete exfoliation. And, a me .applying the coating

oM BOSG ASEATE ABOVE 15 Aot pAHAENY THS A R EmhnciGes kamo Le,

spedificallyPaiprocedure described in the above step (a) . A dried film

thickness of the protective 10 film thus prepared is not particularly limited

gglsdéQ%%xq:rg |§if%_o to 100 r&é\dcethod of repairing concrete A method

ﬁ% fnﬂ COn < . . . .

of repairing concrete of the present invention 15 is a method in which a .
coat for Prévdritiveg ednéerséfoliatici indet§ons displdeenfsit bniavention
teneretetsubstiatesisiremavedther conereteds tapairedranctherstheciiation

Hﬁ%@@%@ﬁﬁ%ﬂyﬁgﬁﬁgﬁgﬂgﬁt<mﬁa,concretﬁasubstrate:hsremoved,‘the
concrete is repaired, and then the method of forming a coat for
preventing concrete exfoliation described above is performed.
The above-mentiocned concrete substrate can include,
specifically, substances described in the above description of
the coat for preventing concrete exfeliation. The
above-mentioned coat for preventing concrete exfoliation
undergoing displacement is not particularly limited and can
include the ceoat for preventing concrete exfoliation described
above and in addition a substance formed by sticking a steel
sheet, a sheet, a mesh or a glass fiber sheet, which is commonly
used, withanadhesive, and further a substance formedbyapplying
an intermediate coating composition and/or a top coating
cemposition tTherxson.

The above-mentioned displacement takes place due to the
exfoliation of concrete pieces. The above cccurrence of a
diSplacemth is identified by visually checking the surface of
the above ccat for preventing concrete exfoliation. Herein,
the displacement refers to the magnitude of vertical change

relative to a plane of the coat for preventing concrete
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preventing concrete exfoliation described above is performed. The
above-mentioned concrete substrate can include, 20 specifically,
substances described in the above description of the coat for preventing
concrete exfoliation. The above-mentioned coat for preventing concrete
exfoliation undergoing displacement is not particularly limited and can
include the coat for preventing concreté2xfoliation described 25 above
and in addition a substance formed by sticking a steel sheet, a sheet, a
mesh or a glass fiber sheet, which is commonly used, with an adhesive,

aid TdrtRdria Bubstfice foirhed By Hpblying arfirtbmmetdiateSeoding example,
tompgsitiori angiera tomeanting tcarpesition-theseeno 30 Then takes place.
ehavementioned displacemenhiakes plags due fohe, exfalialion o o conent
concrete pieces. The above occurrence of a displacement is identi %éaby

Urstids CrR dkirtffhe' Suftade dtvire I&%‘B@@%da%%f Brnenting domsetekilled
exfallationr Heréiny theadisplacemant teférsstovthelmagnitide: of merticall after

£hange S Jelative to,a:plang oftheoat for preyanting conarele| 22+ s on of a
foOhE\UOﬂ, ar}ld if the m J;E';nlt de of change is, for exambple, 10 mm, it is
el S CSRLAC 6P TS Mt s TRE 20

mined tha Jéediépl
concretéliépairsinade 6n allccation where d displavemaitehastakert reating
placesis rrade by a methodwel 1 knpwi te-those skilledbin theartdios method
S¥3TRle. [epairind. it pajching mortal alter cuting oft 8 coatfor, 4 oe.jpeq
preventing concrete extolidition of a Tocation where a élspllacemen has =™+
HeetObsentk Wil réspethd thedsv@ remedied concrete, after

treating the surface of the remedied concrete as required, the method 10

of g%gﬂ@%a coat for preventing concrete exfoliation described above is

applied to the surface. Examples Hereinafter, the present invention will be

described it 1Bt by Way BF 56 ic BXERTpES hUt the grésdfscribed in
drventionds not fimited: bythefollowingexaimplesbirtadditiopy dparti(a)invent ion
Teferscta Tparts) By, WeIORE 1owing examples. Tnaddition, “part (s)”
refers to “part(s) by weight”.

Production Example 1: Preparation of substrate

A center portion of a concrete plate of a U-shaped 1id,
having the designation of 1st class 300 {400 mm in length by
600 mm in width by 60 mm in thickness), specified in JIS A 5372:
2000 (Precastreinforcedconcreteproducts), whichhasbeencured
in environments of a temperature of 23°C and 65% in humidity,
is vertically drilled in the form of 100 mm in diameter with
abottomof Smmin thickness left with a core cutter for concrete.

Further, a surface which has not been drilled was cleaned
with a sander to remove a brittle layer on the surface and smooth
the surface, and then Tough Guard E-VM Primer (epoxy resin base
primer preduced by Nippon Paint Co., Ltd.) was applied in such
a way that an application rate is 0.2 kg/m® with a brush, and
the U-shaped 1lid preovided with a primer was left standing at

room temperature for a day to obtain a substrate.

Production Example 2: Preparation of curable resin composition
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Production Example 1: Preparation of substrate 20 A center portion of a
concrete plate of a U-shaped lid, having the designation of Ist 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 23C and 65% in

humidity, 25 is vertically drilled in the f&®n of 100 mm in diameter with a
bottom of 5 mm in thickness left with a core cutter for concrete. Further, a
surface which has not been drilled was cleaned with a sander to remove a
brittle layer on the surface and smooth the surface, and then Tough

Guard E-MM R RmeT fepexy esimbase 230:prierrproducedgyrNippon r cduced

f"ﬂts%ﬁtt L), wascappliegqin such & way that.anapnl 6‘“0” $ 9. %t room

Kg/m2 with a brush and’ the U- sha ed lid provided with rlme was left
%?%ﬁ@tamsamt%p%%we fora. wtosoag.rt& RiBLatE 540 (titanium
Production Exdmptel 2, Prépaidtionfofénrable Esis Bampdsition, 23C1parts of

ﬁ@EKé\KRE@lN@Té 86-uathanemodified %%/ resin praduced. By ang 10
a{n Deg O., LTD., solid.co ent O % I| at room temperature

0 parts par?s of FIFAGUER- 850t dlo‘?ﬁtﬂe brodiced by e
HSH‘FHA@AW@R%ﬁQR H&T{iﬁpmmmgmm PRIBG: (taleng curing

fyeduced by frulid alg Ind £Ga., bédh kanddo, parts of xylene wese nﬂiéSegrepare
and kneaded, and the inthis, 14 parts of ADEKA HAR R EH-

R o LR e SAACAT by Aonfh AR G2 zesio
PP Y iivas Hifkel 36 prepare 10 an epoxy base curable resin composition

1. A PVC of this resin composition was 15%. Production Example 3:

$reparation phcigblesesincompasition, 2 15 ROLYHARDNER WDy g%%ltm
(polyether resin having a hydroxyl group produced by DAI-ICHIKOG

SEIYAKU CO., LTD., solidcontent 100%, liquid at room temperature) 30
parts, 15%?%%@%(}%%320@413}@1&@ TALC PKhBG and 10 partsroxyl

Hf xylepe weare mixedpand kneadesk: and therrinihis, 100pants b1 i g content

fﬁBLYF Ea&ﬁ 8§:r00ﬂttemperature)l%)parts,lﬂiparts of TIPAQUE

R-820, 47 parts of TALC PK 50 and 10 parts of xylene were mixed
and kneaded, and then in this, 100parts of POLYFLEX FL-83
(isccyanate group-containing curing agent produced by DAI-ICHI
KOGYO SEIYAKU CO., LTD.) was mixed to prepare an urethane base
curable resin composition 2. A PVC of this resin compositicn
was 15%.
<Measurement of tensile strength and percentage elongation>
A free f£ilm of a single-layer film obtained from this
curable resincomposition 2 was used, andthephysical 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 consequently the
tensile strength was 2.3 MPa and the percentage elongation was
350%.

Production Example 4: Preparation of curable resin composition
3
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20 (isocyanate group-containing curing agent produced by DAI-ICHI

KOGYO SEIYAKU CO., LTD.) was mixed to prepare an urethane base

curable resin composition 2. A PVC of this resin composition was 15%.
<Measurement of tensile strength and percentage elongation> 25 A free

film of a single-layer film obtained from this curable resin composition 2

was used, and the physical properties »#the film were measured with
Autograph AG-100KNE (a tensile testing machine manufactured by
SHIMADZU CORPORATION, a temperature of 23C, 65% in humidity, a

tensile speét 611G 30 Mnndte)acesrainy te ISR 711 80198 1vand repared
sonseyuently:the htersilessprengthnas 9.8 MPa.ang tbe Percentagel e 3 except
?W%'&Hﬂ?ﬁy %ﬁp(@mgﬁ%jﬁ’l%@%ﬁi él 0 P{%p reat%r?{]x%ccf: uxrgglx? 47 parts
resin composition 35 3 24 An urethane base curable resin composition 3

Was prepated by oo tHe SaRRAprot stiurd s itBro dictfoh Example parts
Siextept. fonetiangifig.an ameount of TALEaRK 50.toheymixgshfromtuced by

PwaHsole bbparisand changing 0QRarts of PﬂLDY.BLﬁévl:ilﬁée’é;ni%%%e amount
%?rts 5 of LIONATE MTL (isocyanate base curing agent produced by

PPON POLY URETHANE INDGSPRY £0° 1575 Raviry Aiarge this resin

apiount i6tiapourapke fubétional group. In addition, a PVC of this resin
compositiea Wﬁ?é@&@-ﬂﬁ%@ﬁ&%‘@@'@@f@ﬁrﬁe?@é@ &‘?‘c@ﬂ"@@_faasingle—layer
singlelver 10 im optained fon the curable resin conpositon gwere -
measured in the same manner as in Production Example 3" and

tonsefuURAlG B iERsileStengirratheopeFoertayecefongatibr wepequent Ly
160 tMRaand 52%¢reppectively: hs Example dcMeaswemet &f were 16.0

gehesign ang-adhesign of displa ement layer> To a cement mortar plate
of 150 mmx 70 mm %]260 mm prepared according to JIS K 5410, the

surface during molding of which had been adequately ground with an
abeagivepdper P 180 specified 20 in JIS R 6252, Tough Guard E-VM

Brimerwasappliedinsuch@cn and adhesion of displacement layer>
To a cement mortar plate of 150 mm x 70 mm x 20 mm prepared
according to JI3 K 5410, the surface during molding of which
hadbeen adequately groundwith an abrasive paper P 180 specified
in JIS R 6252, Tough Guard E~VM Primer was applied in such a
way that an application rate is 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. A craft
tape is affixed to a half of the surface of this base plate,
and then the curable resin composition 1 obtained in Production
Exanple 2was appliedwithabrushinsuchawaythat anapplication
rate as a curable resin compositicn for a displacement layer
is 0.26 kg/m” to form a displacement layer. The resulting
displacement layer was left standing for 16 hours, and it was
confirmed that the displacement layer was driedto such an extent
that the displacement layer does not get fingerprints on it when
touching the displacement layer with a finger, and then onto
the obtained displacement layer, the curable resin composition
? obtained in Production Example 3 was applied at an application

rate of 1.8 kg/m” as a curable resin composition for areinforcing



10

15

20

25

30

35

way that an application rate is 0.2 kg/m2 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. A craft tape is affixed to a half of the

surface of this base plate, 25 and then the curable resin composition 1

obtained in Production Example 2 was applied with a brush in such a way

that an application rate as a curable redm composition for a displacement

layer is 0.26 kg/m2 to form a displacement layer. The resulting

displacement layer was left standing for 16 hours, and it was 30 confirmed

A B thplat StRetiay eP WaS Bried f0- BEH &r @xtérty fifat théhen, the base
displacementildyer daes not get fingérprinisigniibwbenwtouchidg the anding at

g@p@%@em layer with afinger, andthen.onte the ohtained W%E@%@S%tt for

R/ger the curable resin composition 2 obtalned in'Production Example 3

‘Hphiel at ﬁﬂ%%‘f)ﬁgﬁ’tlo?f%@ T4t 'or 4" 8 kg/m2 as a curable resin
composftionforaeinforcing 26 layertwith a padeiesto-form areinforcing

l@ygbﬁmégecc%a%flat@a&r@\é&@%wiwhtb@zfeaﬁar%g @M%reh‘ﬁ‘ésﬂ%f:‘%he base
S nlngat or 7. da 1o | sepate ro eq with a cqat for

r%v%ntlng concrete ex?oﬁnon% %%bs%%uen?@ ehc\%%'t ?or pre%/seﬁ ﬁ teSt}"ng
BoRErEte SRBIRA O B Riaft tpe Wich efid ABRAdIRSTe tothe @a@@ degree
plade, was setinto theschuckotAdtograRINAG (3 tensiledesting-anaghingor ang

B@s"%%’i%ﬁ?&%?ﬁ!\%@@% %Q&P%R%&Q@Q %%éjaggn{%%%g%epaeccordlng

strength test was conducted at a tempéerature of %01
hBmidity &nd 4t 4 pkeliRg SPeet T BOMMMINtE deE6rting focnBaeion teok
68544 ,ahdiconsegaently: thezlreakof cbhesiondaak thlacewithinithe at +his

displacement layef and the cohesion at this time was 0.6 N/mm.
<Measurement of maximumload andmaximum displacement by punching

TR GhoHF FTOF CorrEtel Bhis T Sbea S LIRS hPBRRILEGH Pariching
Eampld ¢ stheo Eurable resirs zomposition 1 obtained in Production

Exampl@@twaea@p@lﬁcg@tr@r@;@p@j@@ti%@tﬁrpf&8@&@&@8@%@&&!@@61 the

Kesin semnosition for 2 displacement [gyer with ¢ pad

le I@l %lon Example 2
was applied at an application rate of 0.26 kg/m’ as a curable
resin composition for a displacement layer with a paddle in such
a way that an coated area 1s 400 mm x 400 mm to form a displacement
layer. The resulting displacement layer was left 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 touching the displacement 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 rate of 1.8 kg/m® as a curable
resin composition for a reinforcing layer with a paddle in such
a way that an coated area is 400 mm x 400 mm to forma reinforcing
layer. Then, the substrate provided with the reinforcing layer
was left standing at 23°C for 7 days to obtain a test substrate
provided with a coat for preventing concrete exfoliation.
Inenvironments of a temperature of 23°C and 65% inhumidity,
the obtained test substrate was secured on H steel at a span

of 400 mm with the side of a coat for preventing concrete
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20 a way that an coated area is 400 rnm x 400 mm to form a displacement
layer. The resulting displacement layer was left 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 touching

the displacement layer with 25 a finger, and then onto the obtained
displacement layer, the curable resin cdénposition 2 obtained in

Production Example 3 was applied at an application rate of 1.8 kg/m2 as

a curable resin composition for a reinforcing layer with a paddle in such a

fray Watan Edatdd dtea i5 200AE 20030 tBFerm so@irifercimpadion of a
ayer TEhen; fhe sdubstraie provided withs theseeinforcing layes awasileft-om above
stapding.au23C fog, £ ,0ays 10, pblain 4 test substate, provided with g coat 4
for preventing concrete exfoliation. In environments of a temperature of

356 HH a9 HUMidi? U GistdiRet gt Stibstrat 738 kecurdd oAt tion,
$teetiatg spare 35 ob4601Inm ivithnthessislecob arcoat forpreventinge and after

cqucrete; 26 a_qxf?l@éi,@na%%h Asing Autograph AG,A center portion pfa.; .1
drilled cylindrica prtrI;]lon was vertlcalg,loaded from above interposing a
Qﬁﬁ&%ﬁ% 585t §0 as 15 eXEM & dhiform 18ad 18" mEsd e B RARNTIM I64¢

aRE BanaRintuT diBplatement thaaddition B dadingeshéeds Merntl a maximum

mefmindterand 5smAningte before apd.after the initial peak appeared,

@ggg&i\éelgi And, the physical properties of the coat at this time were
meas

ured, and ¢ nsequently the coat had a maximum load of 1. 7kN
and a maxiidn dispfatemetofBorming oF fi§ér 1 0-ERepsEfabilipf Al iation
partwoféhelcoat fargareventing: concrete: exfoliatieni of thewabavetest sk sander

substipauas pesled pfl Wit pglisk oBep 0 2XPOSE A SUBRIAI AkBrure as
By applying the same procedure as inthe method of forming a coat for
b%&ﬁ%a%ﬁ%& 15 exFdliatign in i abd meaSUifeheRtbf ThaEIRT

toatbdnich mssamiumt: displacementdyypunchingsheanstéstiof tondretedomaximum
Hhi%ﬁ%@@%‘%ﬂia@E%ﬁ.%&@ﬁéﬁ@ﬁ%r%\éﬁég'ﬁ&%%%C@Eec@g@iaé'@é‘ cauld.Re cxposed
formed agalq:o this ex os%d area Wlthoutgroblfenls,. )

area, acoa or preventing concrete exfoliation could be formed

again on this exposed area without problems.

Example 2

The cohesion and the adhesion of a displacement layer,
and the maximum load 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
compesition 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, therepairabilitywasevaluatedinthe samemanner
as in Example 1, and consequently a coat for preventing 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
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20 Example 2 The cohesion and the adhesion of a displacement layer,
and the maximum load 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 25 composition 3 of
Production Example 4 in place of the curable resin composition 2 of
Production Example 3 as a curable res&’ composition for a reinforcing
layer. The obtained results are shown together with the results of
Example 1 in Table 1. Further, the repairability was evaluated in the same

Manket 130 489 BIaniiie s, REAcSHsegueftly A cout fBPbR@rfingeribed in
toncrete sexfoliation €duld hesformethagaith witheut problemsp Exampéend layer

sMeasyrementof cohesion,anchadhesion, of displacement layers, .35 Qo ;
the \%hole_surface of the displacement layer formed 27 by following the

SaMBProcedurs 48T the MehatPies&Gibed in* themagburenigrtor? way that
sohesion and abthesiontof aidisplaéément kdyersinaExarriplest the carablehen
He&H: 60MPOSHion:3 @ﬁi@igeg imﬁ’igpﬂgﬁti@@gé@ng%@{twsw@@@ With-8quced
ru , that. application rate is 0. an ,

géf héepé#e? %%%aﬂ%% i r‘ﬁg?ln:'é%%?[jéﬁ ?%etrﬁlssj,‘%ev?r%ylfée i ﬁt%l r gs’fi%@tqi/ o %8 tensile
(produced by BNITHGR KTEE) 1 Whielt hastensiferstrengthof ZBRImmangbs in
tensile ielongatien at bieakioh k4% at giempesature of 23epd 65%=A sheet .
Rumiditywes pllixed as afigh ensls susndl fbersfeet J0MIEL o 5 pressea
affixing, the high tensile strength fiber sheet was pressed against the
appdtPculdble F85n tBPOSTTON'S Wit a Paeeie 6 Hiakeithe éirkble paddle
rasimgbmpasition Zapdrmeate intathechigh tteasilé strengthufiber sheethe high

However since the Righ iensile, siengthfiersheet.could.nofbe, ; oy tensite

ade uatelﬁl cavered with the 15 cyrable resin composition 3, onto this,

SAi! the carabid rédti SComBosition B was 4pstied it ahvapiitalion rgte-h the
61025 g2 ias eosurabletresin Sompbsitidnifor @ eeinforcidgelayeratifrearesin
padgdledo fom areinforainglayer whichisan integrated, gombingtion ofs kg /m?
ghse guE%béggﬁgnrcg&%oscité%%%gq%qeozqi%otrena?”geinforcing laver with a
paddle to form a reinforcing layer which is an integrated
combinationof the curable resin compositionandthe hightensile
strength fiber sheet. Then, the base plate provided with the
reinforcing layer was left standing at 23°C for 7 days to ocbtain
a base plate provided with a coat for preventing concrete
exfoliation.

Subsequently, the coat for preventing concrete
exfoliation on the craft tape, which did not adhere to the base
plate, was set into the chuck of Autograph AG (a tensile testing
machine manufactured by SHIMADZU CORPORATION), and a 90 degree
peel strength test was conducted at a temperature of 23°C and
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 ofmaximumlcadandmaximumdisplacement bypunching
shear test of concrete>

Onto the displacement laver formed by following the same
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20 strength fiber sheet. Then, the base plate provided with the reinforcing

layer was left standing at 23C for 7 days to obtain a base plate provided

with a coat for preventing concrete exfoliation. Subsequently, the coat for
preventing concrete 25 exfoliation on the craft tape, which did not adhere

to the base plate, was set into the chuck of Autograph AG (a tensile

testing machine manufactured by SHIKIBDZU CORPORATION), and a

90 degree peel strength test was conducted at a temperature of 23C and

65% in humidity and at a peeling speed of 50 mm/minute according 30 to

GBI R BB5AS1 ShdCorideguafithy? fie Breakoftbhesiantssk piage withirenting
thendisplacement layer and thecohesien atthishime:was SsadmMm.f maximum

f%@%‘ﬁ&%‘é&&%ﬁ@‘i@g%@&qa{‘@@%%’%9'&% 'gﬁ%@gnééo%tgg@%@%me

shear test of concrete> 35 Onto the displacement layer formed . ,
ol the"same 28° pfdtediure ad i the migtkusefoffbfifiing £E6aterd 11
pravéuntihg ocortreterexdoliatioredesgribeddnithe Imeaswremeat off such a way

m%ﬂnéhma&@g@iaé@tmf%sti[?g%d@glgl%%eg&bw%gc@ggag}@é£%_%t,§fand then
concrete In EX mp , (ne cura resin composition o ontal N .

AR eI 1S SgEAA i & GRERIR 1§ Shoh oy dHEL 3 £ 1
appRcatibirate1550.48 kjimarastan adhesivehasd thed fifreedidtelytong, the
thig;randnyen dikenshest # b 200was affixed as-a highdensilesstiengthp 1 1 ed

iher.sheet, After affixing, the .high tensile strength fiber, sheet wa
%?gﬁs%% eagréfr?gﬁhféoglpggﬂgé%foogurgb‘felJrcz}si% %n%dois?tigr? Sm v@iﬁeas%la%cﬁél réble
t& aké thd eirable teSRECOPASItIon™S pérmeatd iRt the High tepsiid h fiber
strength fiberwsheet, Holvever tsiace thghighrtensite streagihtfiber sheet sheet

couldnot be adequately covered with the curable resin @m@ic’@e%i

onto this, again, the obtained curable resin 15 composition 3 was applie .
GPER Application raté bt 6.45Kgfm 2798 Heurhbié reSinddtifositidit fora resin
reinforeing layedwith 2 padiieih sticha way tHaten coateattareafis40lk kg/m”

MM 400 mymdor-formadeiniorsing:layerwhich is.an ntegralef 1 aver with a
53@%T¥“5§‘25ch a way that an coated area is 400 mm x 400 mm to
form a reinforcing layver which is an integrated combination of
the curable resincompositionandthehightensile strength fiber
sheet. Then, the substrate provided with the reinforcing layer
was left standing at 23°C for 7 days to obtain a test substrate
provided with a coat for preventing concrete exfoliation.
The obtained test substrate was tested in the same manner
as in Example 1 to measure the maximum load and the maximum
displacement 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 hours in a thermcstatic chamber of a temperature of 50°C,
similarly, the maximum load and the maximum displacement of the
coat were measured. Incidentally, as a testing apparatus, a
hydraulic press equipped with a pressure sensor and a
displacement sensor manufactured by OXJACK Co., Ltd. was used.
Measurement was performed while adjusting the hydraulic press
s0 that a lcading speed was the same as that in measurement at

23°C. Further, alsoinathermostaticchamber of -30°Capunching
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the curable resin composition and the high tensile strength fiber 20 sheet.
Then, the substrate provided with the reinforcing layer was left standing
at 23C for 7 days to obtain a test substrate provided with a coat for
preventing concrete exfoliation. The obtained test substrate was tested in
the same manner as in Example 1 to measure the maximum load and the
maximum 25 displacement of the coat2#&d 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 hours in a

T AbstRRICHATRDSE B & IEMBePSGICSISOC, shflafy ithéTRaxFRARL S are
adenditheTaaximum displacement of the 30 coat were measured.

LF}Q@%‘[{%I%§§ j_att._@gmg apparatus, a hydraulic press equipped with a
pressure\% nsor and a, displacement sensor manufactured by OXJACK

Co., Lt OREs R N bl ES POHBIRSY Wh IS ScUdinggner a5 in
hydranlic pressase thatrsloadinytspeed wasithefsame asuthattinng concrete

measurement:at35.23C eurtharmalsodn athermostatiec chambekms .
of-30Capunching 29 shear test was similarly performed. The obtained

results are shown in Table 1. <Repairability> The repairability was
Bviaiiatedl ifh the same manner as in 5 Example 1, and consequently a
coat for preventing €oaarete exfoliatioarcoulcbbe farmed agpnawithewtt 1aver,

problems mgzgémm?foyaea%?@eﬁ@ fﬁ%ﬁ%ﬁ@% n,of %Qh@'%cemgﬂmhmg

Iayer 10 and the maximum load and the maximu |sp facement't

Blifieting SSHear fest ot ChRtrete fefe %V&Ihéﬁe%eli/ %ﬂo%ﬂ%@ﬁnéhe same
progeddre-as i Exanipte 2rekeept forapplyifg Fough Giiard Wb dlllefuard Ew

M@tﬁ_éPaéﬁa%})ég%/@ﬁ&ﬁ?%%@ﬁﬁ%@%@ﬂ Qn.RaINL CR+ ) pasn:
§8an a&) cation rate of 1.2 é;/mz in place of the 15 curable resin

mposition’'1 3F PIBda&ion: ELampié 2 35% e&%en% 6&4&&%8&@6@ fgt the
guwlisptacement layernPhe bbiained reSuitscdressHowntiR Fable: 12 Rwtherement

theste paiiability was.-evaluateddp the-sameMatper .  The obtained results
are shown in Table 1.

Further, therepairabilitywasevaluatedinthe samemanner
as in Example 1, and consequently a coat for preventing concrete

exfoliation could be formed again without problems.

Comparative Example 1

Epikote 828 (bisphenol A epoxy resin produced by Shell
Chemical Co., Ltd, solid content 100%)100 parts, 43 parts of
Ganamid 2000 (amine curing agent produced by Henkel Hakusui Corp,
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 resin compositicn was 15%.

A coat for preventing concrete exfoliation was formed to
obtain a base plate by following the same procedure as in Example
1 except for using the obtained curable resin composition 5 as
acurableresincompositionforadisplacement layerandacurable
resin composition fora 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.
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as in Example 1, and consequently a coat for preventing concrete 20
exfoliation could be formed again without problems. Comparative Example

1 Epikote 828 (bisphenol A epoxy resin produced by Shell Chemical Co.,

Ltd, solid content 1000)100 parts, 43 parts of 25 Ganamid2000 (amine

curing agent produced by Henkel Hakusui Corp, solid content 100%) and

52 parts of talc PK 50 were mixed to pB&pare an epoxy base curable resin
composition 5. A PVC of this resin composition was 15%. A coat for

preventing concrete exfoliation was formed to 30 obtain a base plate by
following &' safmeeprotedfieods dn e xahtpladh exéept fof usirg thesplacement
Obtained surahie sesin:composition S-as! a el able:resimcampositiondera by a
gdisplacament layer.and a.¢urahle L8sin compogition 19r.a,reinforeing 1aver, ... »
in place of the curable resin composition 1 obtalnea In I’Od?.lCtIOﬂ
Exampl&2 8y the'35 chishlaTesihtdmpositiohts obtinsd fiProtuctisn e 1-
Example 3. 30 Then, the cohesion and the adhesion of the displacement

taygh-angd the-maxi doad and the maximum displacement by a
punching shear test of concrete were evaluated in the same manner as in

Examplé T Fhe dBtaiRed FesUitd & e SRS i Tabie L 8 e iparative rmed to
Exbmiplea2on eoar fertpréuelitig corcrets lexfoliattop wassfdnnedito in Example

ohtainabase plateifallowing the same-progedyre as it EXampler8ained in

xcept forcusingghe cu abl<=1 resin comgosgign 5 obtained in 10 ,
ompara lVE Xaffté) e as % cura e res%.n ?omg)os.l 1on for a
omparative Example 1 as a curable resin'compaosition for a reinforcing

T&/et it prate bfthe hirablereaftcorhpbibition 3 Bbtainsadi Proguetich. tion 3
dxamipled. Theptbewcohesiornanththesadhesion of the displacement

layer, a%g}ﬂ WH&@@(Q{‘%H@ g}@gl@gg&%@ B@Cg M %rlllteb)ég‘slﬁ acement

unching shear test of concrete were evaluated in the same manner as in
Biiple S He GbibficdERulte e BHOwiR Taptéaus1d aplatement by a

punching shear test of concrete were evaluated in the same manner

as in Example 1. The obtained results are shown in Table 1.
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32 As is apparent from the results in Table 1, since the coat for

preventing concrete exfoliation of the present invention was composed of

the displaseiseablayer havingospetifiedecohiesion ror atdhiesion ta ace the coat

%t&stf%ts@é}eﬂlttbﬁgtt%@{ﬁmt@g@f&@@\zﬂ@ggw@ﬁﬁc%ggzs?ﬁgﬁggtga%@gmion
ercentage €elo 1an € coat Tor prevenung concr Xroliatio .
S 150 01 0.3 kA4 oF PGP & HEHAGI BilasBiiont b 46 oS on

maximu oal
i ®F T §eRAND, ifwasHeind: tiat svhiéntthe coat fof preventingaver having

e@REe® ed tensile strength and percentage elongation, the coat
for preventing concrete exfoliation had a maximum load of 0.3
kN or larger and a maximum displacement of 10 mn or larger. And,
it was found that when the coat for preventing concrete
exfoliation of the present invention includes a high tensile
strength fiber sheet as a reinforcing layer, it exhibits a good
maximum lecad and a goodmaximumdisplacement even inenvironments
of low temperature and high temperature.

Also, it was found that the coat for preventing concrete
exfoliation of the present invention has no problems on its

repairability.

INDUSTRIAL APPLICABILITY

The coat forpreventingconcreteexfoliationandthemethod
of forming a coat for preventing concrete exfoliation of the
présent invention can be suitably employed as a method of
preventing concrete exfoliation and a coat for preventing
concreteexfoliationinordertoprevent theconcreteexfoliation
for concrete structures such as bridges, elevated bridges and
the like. ‘
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exfoliation of the present invention includes a high tensile 10 strength fiber
sheet as a reinforcing layer, it exhibits a good maximum load and a good
maximum displacement even in environments of low temperature and
high temperature. Also, it was found that the coat for preventing concrete
exfoliation of the present invention has no problems on its 15 repairability.
INDUSTRIAL APPLICABILITY The coatfor preventing concrete
exfoliation and the method of forming a coat for preventing concrete
exfoliation of the 20 present invention can be suitably employed as a
method of preventing concrete exfoliatiom&hd a coat for preventing
concrete exfoliationin order to prevent the concrete exfoliation for

concrete]_s_trugtures s%%h as bri%%ecsj: elevated brjcdqui ?89 .the like. 25 33

CLAIMS'T. A CORt for preventing concrete exfoliation Compising A Comprising
displatehicrtTayer provided BV éshttete'sibstratecsrd a Subimforeing and a
layen providedsyon sais-displacement tayesankereins(l) saickdisplacament

layer hag cobesign pr, adhesion.to_sai te,of 0.1t N/mm at a
temperature of 23 a)nd 65% %%ﬁ%%%i%ﬁr%g Siis %ﬁng1 ggeé:ér%fé 50" °*F

ata
AffbfATRGER, 19) 88itTeitbrtiig sy er fﬂaé'tén%ﬂé éffeﬁéfﬁ“oﬁ@ MPASTOBFature
lafges and:percentage: elongation:ofB8 o Higher a4 agemperatoneef 28Gute,
and 65% in humidity and at atensile speed, ot 10 muyminute, and (3) saids \p,

coat for reventi%g concrete exfoliation has a maximum displacement of

20 M o Iarger AndH maximdin 154872563 KN orfargér iR @Barchitg &
Sheardest-ofrconcrefs Of 100dmes in diarheter dn epvianiments of @nsile speed

temperaie-of 23Cand §5% in humidity. 2. The coat for preventing

Concrete(§>§fosl|g£|%nc%(€)i@cgggfd@gé%é:!} ITn]g’ concrete exfoliation has a

maximum displacement 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 in environments of a temperature of 23°C and 65%
in humidity.

2. The coat for preventing concrete exfoliation
according to ¢laim 1,
wherein the displacement layer is obtained froma curable

resin composition for a displacement layer.

3. The ccat for preventing concrete exfoliation
according to claim 1 or 2,
wherein the reinforcing layer is obtained from a curable

resin composition for a reinforcing layer.

4. The coat for preventing concrete exfoliation
according 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
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wherein the displacement layer is obtained from a curable resin

composition for a displacement layer. 3. The coat for preventing concrete
exfoliation 25 according to claim 1 or 2, wherein the reinforcing layer is

obtained from a curable resin composition for a reinforcing layer. 4. The

coat for preventing concrete exfoliation 30 according to claim 1 or 2,

wherein the reinforcing layer is obtained*ffom a curable resin composition

for a reinforcing layer and a high tensile strength fiber sheet. 35 5. The

o] reyenti ete exfoliation 34 according to claim 4, wherein

thcg)(e{j1 %lgl)gﬁ%eﬁréilgggé%%t%ﬁb%r sheet comprises resin fiber. 5 6. The coat

for prevetitiig toncrétd exreliatici Hetbrdihg s @) dnidsiclaife 1 tosrrises
comsrisifg agrotective layer. 7. A method of forming a coat for

preventing concrete 10 exfoliation comprising the steps of (a) forming a
displacement _layer on a concrete substrate and (b) forming a reinforcing

layer on% dis%%céfﬁ@ﬁt 1A7&r StEIRea by Shid Step-@) Swhéretn ¢ sid
displacehheat layerhascehedionioriadhésion fo saidsubstrateyoh Qo to-ective
SQ:Naam at a temperature 15 of 23C and 65% in humidity and at a

peeling speed of 50 mm/minute, (2) said reinforcing layer has tensile

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

a temperaturé gr23E 8nd 6556 Fhurfidityditiat® terisiie speednef Toncrete
ramiminute iand 203} saichepatiorpreyenting concreterexoliation hasaement

maximum,displacement of 10 mm,or Q{%ef@mémaﬁgﬁg%%gf%&% layer

KN or larger in a punching shear test of concrete of 100" mm in diameterin
étivironfheitts of Atémperdtife of 23¢ Sha65% inthumiditgP (@

wherein (1) said displacement layer has cohesion or
adhesion to said substrate of 0.1 to 50 N/mm at a temperature
of 23°C and 65% in hunidity and at apeeling speed of 50 mm/minute,

(2) said reinforcing layer has tensile strength 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 speed
of 10 mm/minute, and

{3) said coat for preventing concrete exfoliation has a
maximum displacement 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 in environments of a temperature of 23°C and 65%
in humidity.

8. A method of repairing concrete,
in which a coat for preventing concrete exfoliation
undergoing displacement on a concrete substrate 1s removed, the

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



25 8. 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 30 35 35 preventing concrete exfoliation according to claim 7 is
performed.

35

preventing concrete exfoliation according to claim 7 is

performed.



