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1 DESCRIPTION METHOD OF PREVENTING CONCRETE
EXFOLIATION TECHNICAL FIELD 5 The present invention relates to a
method of preventing concrete exfoliation and a method of repairing
concrete. BACKGROUND ART It is generally known that concrete
degradation is caused 10 by brine damage, neutralization, an
alkali-aggregate reaction and frost damage. In recent years, problems
such as a reduction in the strength of concrete considered to result from

such a developing deterioratiorpaadhyrextension the exfoliation of

concrete pigpes Aave, oML IRE: Swiace, Particularly, taking 15 the

opportunity of the exfoliation accidents of the concrete pieces from the
concrete structures such as elevated roads or elevated railroads, the
countermeasures of preventiig €87 extdliatioR have been taken. As a

method'né preventing the exidiaten of the eanerete 20 PIRGeS, IEIScnt ing
scribed in Takayuki Sato,

gg%\g lining method, for example m ho%s

“Go Mlgytg%hﬁg,%‘%}féﬁ%é for %\Iﬁé?s%am%%%o? oncretéPlécdPIprficrete.
COATING TECHNICAL REPORT (October, 2002), 10-15, website of DAI
NIPPON TORYO CO., LTD., BACKGRCUND ART

http://mpaw. dnt. o dp/iay [ /1giho2-10.pdf, and in 25. .
"MethodforAE{[i-spallinggf %ﬁgﬁg{:gg A%Eﬁa -r?eetg§)?s(?32rtnl,o?AﬁilcausEd
PYDLHRS) BB of AL PRI KERSVOK IR alkali-adgregate reaction
amg heavcpharkogy 6o jphmethodsialphaycatiod, dnsvbichhglass alethest ion

191 viYlen biaxialinesh isJnterrased-befwegn lamipated epoxy 1esi}, cuen a
4dayers as reinforcing materials on Ol:ée 30 walls of concrete structures.

Yoen e Rh§ FaTpoWR th 16t Féihfordiagion of

111 1 O I3
owever, t?]ese method Teqiréd 4
CeRAEASR Bl GRES detfrs Brvihgidheriaxalimesh in Benformity avithy, taking

tishapps of tancreje cstrugiwessaneihad-a problemion ﬁ@@?@t;tctmeth@éﬁbre te
PP (5o L8 e A, USSR 2 o
elevated railroads, the countermeasures of preventing the
exfoliation have been taken.

As amethod of preventing the exfoliation of the concrete
pieces, there is known a lining method, for example methods
described in Takayuki Sato, Go Mivyashita, “Method for
Anti-spalling of Concrete Pieces”, DNT COATING TECHNTCAL REPORT
(October, 2002), 10-15, website of DAI NIPPON TORYO CO., LTD.,
http://www.dnt.co.jp/japanese/imagepdf/giho2~10.pdf. and in
"Method forAnti-spallingofConcretePieces, AlphaV-net system”,
{April 15, 2002), website of ALPHA KOGYC K.K.,
http://www.alpha-kogyo.co.jp/methods/alphav.htm, in which
glass clothes or vinylon triaxial mesh is interposed between
laminated epoxy resin layers as reinforcing materials on outer
walls of concrete structures. However, these method requirad
time and manpower to cut reinforcingmaterials of glass clothes
or vinylon triaxial mesh in conformity with shapes of concrete
structures and had a problem on construction that in asperities
on or edge portions of the concrete structures, it became

difficult to bend a reinforcing material in conformity with
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shapes of asperities or edges to adequately bring there inforcing material
into contact with the concrete surface. Further, in these methods, since a
step of laminating multi-layer for interposing the above reinforcing
material became necessary, 5 a construction time became extended and
economical loss thereby was a probledﬂ. In order to resolve these
problems, in recent years, a method not using reinforcing materials is
developed. This is a method in which a high strength resin coating film is

shiopmed ¥Q 9pdha concrete syracedn Qé@&g&?@%ﬁ%ﬁ@ﬂ&i%@%e inforcing
a

naSha alophﬁr%% for e‘éamtple,llél ra_fast curable urethane resin or urea _
resin-as lining using a“specia appifiggtic?ﬁ’ Bhp&hfuS U BGR G thisTiethegr. in
Ehegibletad it a speidapplicdtion afpdratusris téquired:and pédsctr for
inﬁ@ﬁ@aa@r@um@g rﬁ@ﬁﬁh&?&éﬁrﬂﬂ&%ﬁﬁ@aﬁﬁgg{%@g‘:}!ﬂ@%ﬁ@pﬂféﬂg%ary,
use. of a spray.application method have remained. On

D e R O SR o7 BRAvenig GEhrbhe Feb
Wa B fRli&FSHPiISMhich a urethane resin of two component reaction curable

resin havingdehighcsetdedaueh 20.peapestyds ppplicd on stebauterywallss, a
me @hERNEISTE SUUCres With,a rpwel oL apaddie. In thig resin, thete ar?’his is
o 9¢ %l%]ns when i evsbc;osny of résin just after mixing two coﬁg)onen S,

SE Which te Woke Bt Applid&tici EaP BE RohBE iR E s SéaFell b nicarte rmed
on ot bR afitsuRt of fillerito bHedsleddeds However,since- 25 ptapettiesi afthby
sp@aw@fbaem@qaﬁagfamaafgp@;eﬂqr@%dfggffaélyf%%ﬁﬁtﬂg%%t}@égresin

O e Droperit S Sostidl TIF G SEE e TsEug fess -

Bubtief miifig @Bty the WSRO applicdtioh, securitgiand 3epdéduattion

appieesavailabte forqppiying sattaiping @f@ﬁg@gﬁgi@i@?ggﬁ%ﬁ%@asures

Ao LG HATD: peseirD. DHOTont U6 CLAMARY OF THgemuse
IRVERFISNEF P ave remalned.

On the other hand, there has been studied a method of
preventing concrete exfoliation in which a urethane resin of
two component reaction curable resin having a high set-to~touch
property is applied on such outer walls of concrete structures
with a trowel or a paddle. 1In this resin, there are occasions
when the viscosity of resin just after mixing two components,
at which the work of application can be conducted, is secured
by means of an amount of filler té be blended. However, since
properties of the obtained resin coating film are deteriorated,
it was very difficult to attain compatibility between the
workability of applying, the fast curability and the physical
properties of a coating film such as securing the vi'scosity just
after mixing enabling the work of application, securing an
adequate tiine available for applying, attaining a set-to-~touch
property in several hours after applying and securing physical

- propertiesofacoating filmrequiredtomnmaterials for preventing

exfoliation.

SUMMARY OF THE INVENTION
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It is an object of the present invention to provide a method of preventing
concrete exfoliation which uses a resin composition having excellent
workability of applying with a trowel or a paddle because of being
provided with sufficient viscosity from the 5 instant following mixing and
having a set-to-touch time of several Rours or less, and can prevent the
concrete pieces exfoliation even without using reinforcing materials, and
a method of repairing concrete in which a location requiring repair can be
readilylfourcsandir¢paitestc 10 & he-presant invention selates 10,3 1eIN0H- t hod
i foljation: rising.a.step (1)_of forming a high, . '
et oo oo e by AP e Vo e Bace ¢ fon
%c%f“e‘?%%‘?&wﬂlfé‘aﬁd\}e%g% P8 tedin Icohibaitisn iednaingdddle
besyemising & doripanentovdointdininig:polyolt 15 ahdratiphatie polyamineom the
1 ieha EOMPONBNt B $oRtainiAg PRlyISocyanale. and the viscosity gf the .«

resin rrl;xrgjods%téonojusFL after mixing is 15 Pas or larger, and the viscosity of

“%the Tésin’ composition aftar a TaPse Gt othtREE rdMEnE Mg s 1pB6ces
eXpadsigriskhallct vaRd disdriea-foush itinge kel tofs hotrssin@C-emiirchmentnd a
neafi20Co anckiheiabiowe Foantianed bfgmsir@ﬁgmcye@ai%@%ﬂm%% repair

cagngile strength of 10 MBa or larger and. percentage elongation of 30% or
ahigher in environyments of Zoé?agn%opggf%%ghumidity. Preferably, the

propoftish B-&T §hfind RERivaiHR of Be DBsalfhaticisdihaming waeventing
comydrexyd greuio égaivatent obtherpalyelgcantaingd inthecomponentd is high
s tP2fenThe abovesmentigned ﬁﬂ%?ﬁ&ﬁﬂyﬁf?{@eész%@ terally osition to
th%olgﬁngpgcgavg%g at least two ag%latlc amino groups in a mo ept?le; and .
as’an amine 8quivalEnt BF 8o 18368 230 nthe AEMBE Shprévtting resin
copgTateiadoliatdn: efithed freseht inve rtionra prirver is prefesablyng polyol
andp[di?ﬂgiﬁdhf@. sugfacey BfiGeaceaia 1n t%gﬁp%%%gf B@Sﬂ‘i@%&ﬁ%‘{g’ ete
t t sept invention, a surface conditioner and a primer are
T e R e G B et O BT Sust
ermixing is 15 Pa*s or larger, and the viscosity of the resin

po¥
afg
composition after a lapse of 10 minutes from the mixing is 1000
Pass or smaller, and a set-to-touch time is 1 to 4 hours in
environment of 20°C, and the above-mentioned high strength
resin coating film has tensile strength of 10 MPa or larger and
percentage elongation of 30% or higher in environments of 20°C
and 65% in humidity.

Preferably, the proportion of an amine equivalent of the
aliphatic polyamine to a hydroxyl group equivalent of the polyol
contained in the component A is 5 to 20%.

The above-mentioned aliphatic polyamine is preferably
polyaminehavingat least twoaliphatic amino groups inamolecule
and has an anmine equivalent of 80 to 300.

In the method of preventing concrete exfoliation of the
present invention, a primer is preferably applied to the surface
cof concrete.

In the method of preventing concrete exfoliation of the
present invention, a surface conditioner and a primer are

preferably applied to the surface of concrete.
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4 Preferably, the above-mentioned surface conditioner is resin mortar.

Preferably, the method of preventing concrete exfoliation of the present

invention comprises a step (2) of applying a top 5 coating composition

after the step (1). The present invention also relates to a method of

repairing concrete comprising a step gf making concrete-repairs on a

location of displacement of a high strength resin coating film or a top

coating film, and the high strength resin coating film 10 is formed by the

aboveimertiionsidimethockobpreventing.eansiele sxfofigtian Fueher; the., ;
roresent dnpuention relates to a resin composition which is used in the

above-mentioned method of preventing concrete exfoliation. 15

DETAIEY BESERIPHEN'SH P AL INVENTION FHe pithed ofexfoliation
o freventing sontréewxidliatiorofthe ipresent imantion inwhigh thei kesin. top

cEOmpRsitiandsrevided with syfficient gi@g%sij[}/ljl)lst after mixing and the

occurrgnce 20 of its sagging is adequately inhibited even though it is used _

immediately” The Teason Wiy e Shggind isihRbiteuire iigdie fdtedrr ing
CHT S PedSTRDI thid s assuibwrd ibenthiat by using therkesiepairs on a
tecomylasition ahiaiped bmaixing & GomPoRStAconiAINIRg é}?'%%t'a?@ﬂlg £ilm

Vi cific s ure an a component B containing”

?rggl}%%g:%r%%é %%nﬁgznfeégt%uﬁ aving® a \§etr§%ri1é3n% AGRHY SR Yt Tiim
L8 For RN &R alonvsy st tHamsglane wdlp fikk eactibn rgtecand re te
exdod yedulpof.this a structural viscosity is generated and the viscosity of

the resin eamposition hecomesdhigh immediately. 3Q The present .
Coﬁvgrsl.tﬁri Eelatgﬁ 1o the method of preventin concrete exfoﬁatlon Which

comprises the's &5 o Bitfmgth nidestreiryie rasn ebaningifime Bpod of
PreFsyhyEresimeampeositisfotbithé arface of concrete. The high strength

resin coating film used in the method

DETAILED DESCRIPTION OF THE INVENTION
The method of preventing concrete exfoliation of the

present invention in which the resin composition is provided
with sufficient viscosity just after mixing and the occurrence
of its sagging is adequately inhibited even though it is used
immediately. The reason why the sagging is inhibited like this
is not clear, but the reason for this is assumed to be that by
using the resin composition obtained by mixing a component A
COntainingpolyolandpolyaminehavingzaspebificstructureand
acomponentBcontainingpolyisocyanate,anureareactionhaving

a very high reaction rate occurs in an urethane reaction system

‘having a relatively mild reaction rate and as a result of this

a structural viscosity is generated and the viscosity of the
resin composition becomes high immediately.

Thepresentinventionrelatestx;thenmthmdofpreventing
concrete exfoliation which comprises the step (1) of forming
ahighstrengthresincoatingfilmbyapplyingaresincomposition
to the surface of concrete.

The high strength resin coating film used in the method
of preventing concrete exfoliation of the present invention is
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35 of preventing concrete exfoliation of the present invention is 5
characterized by having tensile strength of 10 MPa or larger and
percentage elongation of 30% or higher in environments of 20C and 65%
in humidity. When the above-mentioned tensile strength is smaller than
10 MPa or the above-mentioned percentage 5 elongation is lower than
30%, the obtained high strength resin goating film cannot withstand the
delamination or the displacement associated with the degradation of
concrete and readily breaks. Preferably, the above tensile strength is 15

CRIBEGF Al deS0r the A60VEFercBRtbIShgAaRmtE 4556 b Hiferoto larger

‘aTfRePsiiovertbnsite sttomgthtanorpertehtsyeelanggtien can ke, wetermined s of

e%-a ilg ¢gsti i S tepsile testing machine, there can
b T b o Lo A N (AR Bl FonedLe
AT ORGSR A MO PHARRSHE SRR Hhemthe porebhgigeen tage
< Epgaibhlin e L 05 presdmrindBhtion lare valkuesie bedblaised byigth resin
cqnaaa'suyi ngi mere: agpa@tficaﬂ)t ﬁggg@ngzlggéthgg?@ﬂi{gl 9 tp{g%(_al%ge +Lhat
0 i ie a,polypropylene plate while
jjzfgé‘éa?%ﬂ%ﬁﬁ‘Za%ﬁﬁ&%%%%mgé%ﬁ%g{ <IFR TcHdRR € TafsErike and

icufeBT6P T tays it eRoFShEntstrO b &Y prasare PDea platerigith is 15
Mgémégr@phystcame aerdie&g,g?tddhﬁta@&t@goﬁlgngli%ﬁy@éu 8tNgr n § gher .
THYSiCEBropertiesis cut inthefar . ell according.to JI
de 3@011513 to prepare asar%p,l . ﬁ/leagjl?eém%%téz%%%emna}sﬁg s?rgécr)\%%a ﬁg) can be

andpércentage efonbalisit (§e) Hie Ghveh BPESridiRtinge tefisih testepsile
tamt Prepareaisintle R a stratcipspesd ehl0Emm/siauislia, Autograph
AGemxllmmh_ nt&ah&{l@@ﬁdréé"_/@g)f%@%Eﬁ”@@#@@%?&ﬁ?% -

mac resin camposition for forming the above-mentioned high

stren ?ﬁ?&sﬁw%csg%%g%ﬁn%%ﬁﬁé ?sn&\%egea SUbSEREAIGLEARBE By ARiAg: the
PL & E8Mporeht Alcdiamin®y Yohier antcaliphatie t30i peljaminesndia ing, more
Sp@@mﬁ@n:@riﬂazcoatadmm@myiwyﬁr@tgolh%mepm@%@mP°|Yﬂ'xat is,

2 S e S R P wnile
sopgyiperanate are o paricrly Imicd as 1ong 85 hise ity e ™%

Y Jcte KRale it d Y that a film thickness is
about 1 mm and cured for 7 days in environments of 20°C to prepare
a plate for evaluating physical properties, and the resulting
plate for evaluating physical properties is cut in the form of
No. 2 dumbbell according to JIS K 6301-3 to prepare a sample.
Measurements of tensile strength (MPa) andpercentageelongation
(%) are given_‘by‘ conducting a tension test of the prepared sample
at a stretch speed of 100 mw/minute in enviroﬁments of -2l-()°C and
65% in humidity using a tensile testing machine.

As a resin composition for forming the above-mentioned
high strength resin coating film, there is given a substance
obtained by mixing a component A containing polyol and aliphatic
polyamine and a component B containing polyisocyanate. The
above-mentioned polyol, the above-mentioned aliphatic
polyamine and the above-mentioned polyisocyanate are not
particularlylimitedas longas thosesatis fy the above-mentioned
tensile strength and percentage elongation. It is generally
considered that the. tensile strength and the percentage
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tensile strength and percentage elongation. It is generally 35 considered
that the tensile strength and the percentage 6 elongation relates closely
to each other. Generally, when the tensile strength is high, thepercentage
elongation becomes small and its resin coating film has hard and brittle
properties. On the contrary, when the percentage elongation is large, the
5 tensile strength becomes small and its resin coating film has flexible
and weak properties. The above tensile strength and percentage

emn@@amﬁa@b@wﬁt@@d@WW@@@HW%&@%&H@P&?E?” and | he
téﬁgif‘ﬂ%'%%ﬂ% wel Qtsq]eiwge rosslinked portions of a resin coating film

to be obtaine%g%at is, wheh %%ﬁeegﬁg\%t&?r%ﬁﬁ@qg Bhhandegcomes small
aNgbAbralf tHetERNE Strerighh Mo asniestidrge dridithe phecontager ties . on

th@lon%attomb ln@comzé&asmath.eOpeth@éﬁlﬂaﬁg’@a@l&‘éﬁ@@éﬁl%ﬁlr’%ﬁﬂé@g‘é‘{'a‘che
raWel ossli ort] is_increased, generally, the _
. lpfrgeéta%%%%ggt%%%geﬁc%ﬁés}h %?r%e %ﬁé the ?erifs%%lﬁr fr bREohie® has
SN, %‘é‘ge‘ﬁ%ﬁ§ ebfdept fe caltitadmy of v aidve fdsiength and
Pegsnpésition chnbeadhiamgedaSuch polydt continedip thee curability of
a mhove-manlioned comannent Al netearieyarlyimited.and can include,
poioff&@ Blg,é)ol QSIirIllavm twg or dn:}]cé%e g}droxyl groups in a mocfecuﬁ_e. ’
The molecular 20 weights hRGHoveint fshEPEYyBaE prefiaslyigoowhen

thgphiots aHEapbbo b fess i cerlydiexyt geoubvediivalent of thestheyaq th
bepgiyeblﬁam_@@f&ﬂéﬁy%\]é’@@F@ﬁ&ﬁﬁ@@%%?l@ﬂ%ﬁ%:'Wﬁeﬂéggmelzs small. On
thabgye:mentionsg eculag weight an roxyl group equivalent are
cpless thag lower limits, respecﬁvgf/?t‘ﬁ% f)%gr/géan gg%ﬁS%?&r%b?ioﬂeo‘?‘fﬁ@n

PSS D filg R T BB Dbt&intB Phaierbd uget el Wien thesparsentage
el efgretiham @@pmrwaﬁti,aregpeﬁwemeﬂ& rensile streagthinaye rroicad:) 1 .
Badsdhexabone Hobohdbeie canbe el shedlisaly, pobietherpobol ot

ester polyol. e above-mentione polyether polyol, there ¢
coffghesler polyol, A5 the tiove-mentcned 0 plyetfer i, 1ere caf
e glven compoun So ﬁ{é%% performing addition polymerization of

one SpEeiePBriifolormisFe ispedissoftépoxitessuaican etbylenecdtigeneant
Alpropyleneokitlel arly limited and can include, for example, polyol
havingtwocnrmorehydroxylgroupsjjlanwlecule. The molecular
weight of the above~mentioned polyol is preferably 300 or more
and 10000 or less. And, a hydroxyl group equivalent of the above
polyol is preferably 100 or more and 5000 or less. When the
above-mentioned molecular weight and hydroxyl group equivalent
are less than lower limits, respectively, the percentage
elongationoftheresincoatingfihntobeobtainedmaybereduced
and when those are more than upper limits, respectively, the
tensile strength may be reduced.

As the above polyol, there can be given, specifically,

polyether polyol or polyester polyol. As the above-mentioned
polyether polyol, there can be given compounds obtained by

performing addition polymerization of one species or two or more

. species of epoxides such as ethylene oxide, propylene oxide,

butylene oxide and tetrahydrofuran to polyhydric alcohels such
as ethylene glycol, propylene glycol, diethylene glycol,
triethylene glycol, dipropylene glycol, trimethylene glycol,
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butylene oxide and tetrahydrofuran to polyhydric alcohols such as
ethylene glycol, propylene glycol, diethylene glycol, 35 triethylene glycol,
dipropylene glycol, trimethylene glycol, 7 1,3-butanediol, 1,4-butanediol,
1,5-pentanediol, 1,2-hexyl glycol, 1,10-decanediol, 1,2-cyclohexanediol,
glycerin, 1,2,6-hexanetriol, 1,1,1-trime;hy|olethane,
1,1,1-trimethylolpropane and pentaerythritol. And, as the 5
above-mentioned polyester polyol, there can be given compounds

1 ,obfea:ines ﬂoydea@tjnglmeabwgﬁaaﬁmnﬁdlﬁ;@wygﬁigﬂf&%%g with 2hexyl
rbaxylic aci ch.as succjnic aci taric acid ,and adipic acid or
j%?%%‘iﬁylggféﬁﬁ%‘écéﬁé‘ed&a%% O AR Sk AR RErE

A
"canbe §aR HPolysster whiéh st éﬁ%ﬁ?édl@;#p@lbﬁreéizing a cyclic ester
1 Peirg tactons sydvas oapaolactane tegathewiih pelyeb TheseROIVAlS 16
HBay belsed,alane,gn as, amixtur 0 Qr. more species. And, such
ib%” hatig H%}/amine% contained in%ﬁ%giwoilegﬁn%ﬁﬁo%g Component ACfpounds
icular

ot par 1§ firfited Hhd G AROTHERR M dfstshadslishatic alcohols
Widdmpelng habingtwboramare amino grospsiniamoleeulel, Inaddition.c aciq
artheabpye-mentioned ;aliphrYg polyaming-alse includgs aliphatie 3 1 tp.14c
an@glm e h%\eng iﬁ%}?g%matcl%gn%r:n a m(%lecule. The Welght-average _ ‘
molecular” weight of the above Sliphatic poijainEas, 37 eXampR: 16pisth is
obfatirsdnyg PSOOBEesE 1A% 2ar dfmide egaivaleritof the Abovene such as
cagliphiic polyarningsis ipseferabiy §harmore and 300 orjess 1 When B seq
a18hve.amine eayivaleqts oyt ot ihe aloye janoe, a sagging property and
Worka}gili y of apg\lyinﬂ?‘of the above resin’ composition may be
deterioPited S ¥5 Asihé Rbale- m&fibhat dipharieyanihel therbean

abpyegipen tspatifitallynpolyeryalkylenepolyamineablaiped by a imethad &fcan
intgacinga tipinalhydroxyl Qﬂ%t%%ﬂoéy@é%ﬁ‘ﬂ%ﬁ@c? il?%}’%hha‘é'&% A more
amk€ t(%\gg‘?rsmgae Qy%r(‘) X,Ic%rfUpS with ammonia un.der Ig 9em9era?upe

§r?§ high pressiite conditions Using A36 AfdiobeRatibh-eekyaityenansn oned
aliphist PR i polrtof ithe Misbosity Justiaitel mixing ythe aboves ving
anaipbatit-polyafdigein a molecule. The weight~average molecular
weight of the above aliphatic polyamine is, for example, 166
or more and 1000 or less. BAnd, an amine equivalent of the above
aliphatic polyamine is preferably 80 or more and 300 or less.
When the above amine equivalent is out of the above range, a
Sagging property and workability of applying of the above resin
composition may be deteriorated.

As the above-mentioned aliphatic polvamine, there can be
given, specifically, polyoxyalkylenepolyamine obtained by a
method of reacting a terminal hydroxyl group of polyoxyalkylene
polyol having at least two or more hydroxyl groups with ammonia
under high temperature and high pressure conditions using a
hydrogenation-dehydrogenation catalyst. Fromthe viewpointof
the viscosity just after mixing, the above aliphatic polyamine
is preferably aliphatic diamine. As such aliphatic diamine
which is commercially available, therecanbe given, forexample,
JEFFAMINE D-230 (producedby Sun Technochemicals Co. , Ltd., amine
equivalent about 120), JEFFAMINE D-400 (produced by Sun
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is preferably aliphatic diamine. As such aliphatic diamine which is
commercially available, there can be given, for example,
JEFFAMINED-230 (produced by Sun Technochemicals Co., Ltd., amine
35 equivalent about 120), JEFFAMINE D-400 (produced by Sun 8
Technochemicals Co., Ltd., amine eqyjvalent about 200). Asa preferable
one of combinations of polyol and aliphatic polyamine contained in the
above component A, there can be specifically given a combination of

TeROWelbgEROYS! and§ aliphatic. diaming, Fomfhe yiewnaintafdhe -0 .

perfor Sagcq:oi%the Q@h strength film to be obtained and the viscosity of

the resin” composition to Be obtai %1) Théreby it i pBSsibia t& prbgiterhatic
podyfiBibReviseadifylinfrediate M dter Prixingthezonpohedt A tand thecan  be
speamnpanentis. ]ilkféﬂileeﬁb@@%\lﬁ@m@@ﬁ@ﬁtbﬁiﬁit 'ﬁo&?@&?@lﬂhﬁ&%l and

ti in [ ni of the above aliphatic polyamine to a

oot o e e L e o Rt T g of the
bi ﬁﬁp%h%%%hisféWﬂ@m@%ﬁ@ﬁﬁﬁﬁ%&%ﬁ%%@qﬁaﬁ%%Qméhe resin
cowigessityijust aftéremiking 15beconisdpuiand saguingbesomes apt frovide
su@eaWr jang-therefare the, workabjlityqf prpéf £g p%,ggg%%rﬁ%aé%gﬁ?g%nent A

an@”ﬁ‘ it is more th%n 20%, the viscosity just after mixing becomes
an %e?&%?eoggﬁyina the resin composition may become difficult, or a
time dvhilthfe fopapplyireirevonmes shortidnd. thareforfie2@ ¢k wioskabtliy

pr@ﬁnamﬂ%m pay He C@ﬁ@rﬂﬁa@guib@%ﬁ’ée ot 098@%&%0‘&:@9&%&@%
. The abpve, component A may cantain pigment tq the extent o
po%gtg ﬁ%{%d-%rl%g ger r%rr}{gr%( gofqﬁg%?ghey ?&ﬁrﬁ?rggin%ga' § fMRrHeclyol

CoORLEFRES JFTES BbsReHRNEERES PRiAtert id Aopdrtc Ay linfileen ahlis
prepniidode, ispetiically; icatoriby pigmentsilikedaarganicupigmeants SUEH x i ng

be@én@éo%ygul%’vsﬁ‘?}%?%iﬁogQé@l@egogpoe(ig%’ Sathon blagk, igani%re the
wogi%%ci ,imlca d the |k§ and organlcﬁ%ggggts such as azoc efeﬁe_

Oigment: N5t REEbIGHENE BP0 o sigmeriien 1t is more
thaymtizlGeydiite pigpars lindigdpigmerdtter mixing becomes high and
therefore applying the resin composition may become difficult,
or a tinme available for applying becomes short and therefore
the workability of applying may be deteriorated. The above
proportion is more preferably 7 to.15%.

The above component A may contain pigment to the extent
of not degrading performance of the high strength resin coating
film to be obtained.

The above-mentioned pigment is not particularly limited
and can include, specifically, coloring pigments like inorganic
pigments such as chrome yellow, vellow iron oxide, iron oxide,
carbon black, titanium dioxide, mica and the like and organic
pigments such as azo chelate pigment, inscluble azo pigment,
condensed azo pigment, phthalocyanine pigment, indigo pigment,
perynone pigment, perylene pigment, dioxane pigment,
quinacridone pigment, iscindoline pigment, metal complex
pigment and the like, and extender pigments such as calcium
carbonate, precipitatedbariumsulfate, clay, talk and the like.

Polyisocyanate contained in the above-mentioned
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perynone pigment, perylene pigment, dioxane pigment, quinacridone

pigment, isoindoline pigment, metal complex pigment and the like, and

extender pigments such as calcium carbonate, precipitated barium

sulfate, clay, talk and the like. 35 Polyisocyanate contained in the

above-mentioned 9 component B is nqt particularly limited and can

include publicly known polyisocyanates. Specifically, there can be given

aromatic polyisocyanate compounds, aliphatic polyisocyanate
caopnosndsand aleyshc polyispsyanate; compopnds, 5. As;the lude publicly
knacp‘%\{e-rg ntioned arpmfatlc_pol isocyanate co_mpound, there can be™

Giveh, TS eXaTEeUiE Tiphetyffidthana - dibociardie ofarpattialgiven
ansepdlymep ol diphenayknethane diisocyanate, abiained by pedifying-witanate
coapoediaydan @ riene disocyanated2 4 TR dipbgnymeihane-4,4' 10

diisoc&asngkge(g%)I)fed_i%h%ryln&eltgﬁréeghﬂ{'- diisocganate, xylylene

diisocyanate (XD1), crude trilena liSGCyARERS BONHisthyidRBassgHangpund,
thgds anate, ki dCarB8diintiakti G aRsdified pictubts, ooty noslifiethisy
dib‘izmtyeami'oe and @rmmeﬂzaﬂ@@pm@hﬂ@ddpaﬁdL@%%H%ﬁ@quzémge
diqthe iphe -4.4-qii ate, diphenylmethane:2,4'-
5 g@fi’%ﬁﬁ%rﬁ%%ﬂ%ﬁ% i@%ﬁ%&ﬁea’ :btr%d ucts Efﬁegrlé%)?%fjee !

' Dreterted itSmthe SREHERALST clfaityPAS thelabbrnimkntishage-4, 4' -
didlipharepoissobyRbate compoundland iadioyche polyiserydsateyanate,
xyaG/MRewnd: thereSamhe giverpiey ,Z%ﬁ%iapler%éﬁécyﬁ@b%ﬂgﬁ%% 86’

lisocyanate, isophorane diisocyanate, hexamethylene diisocyanate, an
P s SudcTE BrodLbE CArBVBh it AEAMEH prdtiicis A

a
moﬁr%gg%é?ﬁ%‘ﬁéﬁfh@odiﬁé@ﬁtﬁéﬁ@t%éﬁe@i.eﬁs the aouvespolyisecyainate and
T oy oot A e
O oma WIS (oolicid By NIBPON POT VURETRARIE 2

INDGEFRAE0. ETH S EBforateMR{produesdyNIPREIN product s
thPOrYURETHANEINDUST RY @O HHED y.iEhgraheme tesin-compesitien .

has élﬁ@‘i:i@é@%ﬁ%é?{tioned aliphatic polyisocyanate compound
and alicyclic polyisocyanate compound, there can be given, for

example, 4,4'-dicyclohexylmethane diisocyanate, isophorone

-diisocyanate, hexamethylene diisocyanate, and isocyanuration

modified products, carbodiimidation modified products and
prepolymerization modified products thereof.

As the above polyisocyanate which is commercially
available, there can be given, for example, Millionate MLT
(produced by NIPPON POLYURE THANE INDUSTRY CG . f LTD.}, Millionate
MTL"S (produced by NIPPON POLYURETHANE INDUSTRY CO., LTD.) and
CoronateMX (producedby NIPPON POLYURETHANE INDUSTRY CC. , LTD.} .

The above resin composition has a set~to-touch time of
1 to 4 hours in environments of 20°C from the viewpoint of the
reduction of a term of works. In addition, the set-to-touch
time refers to the time elapsed before the resin coating film
becomes a state of not getting fingerprints on it when the applied
resin coating film is touched with a finger. A temperature in

measuring theabove set~to-touchtime isnot particularlylimited
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30 1 to 4 hours in environments of 20C from the viewpoint of the

reduction of a term of works. In addition, the set-to-touch time refers to

the time elapsed before the resin coating film becomes a state of not

getting fingerprints on it when the applied resin coating film is touched

with a finger. A temperature in 35 measuring the above set-to-touch time

is not particularly limited 10 and an ambient temperature in conducting

the respective works can be employed. The resin composition used in the
anfreihod of nrgventing-concreteexfgliati f esent invention also
Caha%the abqve set-to-tguch t%nleee‘?r)1SL g t%%qr{%%ggr%@%n%%%of 10 gefgr%b&eaWBrks

eretord kthe dégadatiof if §iie- BaggME prdperi anelafie \wotkapiftg bhod of

PIEpisvihg e Fot fouricfortdmpéedtires drf cohduptingsthetworkse it then also
hamethod abprevepting eanarste-axfeliation; of the - presentinyention, the (¢ 14
toagg\g rgsi(g Q&mpos'tion isté)lbtained by. 10 mixing the above component A

and the Above component B BeftTé toRACHNG the dBtvesstep iRy Theoperty
ang LRSIty OF tidrebint KothpBERéH just diter mising isl5IPAss drdargeratures
inWhendhe talbave-viscosityljust after mixing is smaller than 15 Pa-s, a

saggi erty. plyi . sition |s degraded. 15 The

o e o e P TG Ahd TiRes th
p’-’srse?‘e%bwﬁrgé%%qaﬁbﬁ. ANV he Gi8dsifPBIAE tédinrokipesitigined by
nijfegaidssalof 10 minutesirom Memiking és 2000/ Basqnsimaller. WheiFore
cothenseesityafter ajapse 9t1e minytes g the mixing {s 2Q larger than, .
Coﬁggg fgg theuw%rkgpwt of %’Q’fxiﬂg be%e%q%%%ﬁhggbg\% Bsin

VISCOSity af?el;.’a Tapse of 10 Mnutss from tReifixhd’is préksably ofigen the
abeize s bF SHRMEE ¥nd Yarthert brefertbii BO0 Pa-sorsmatier: taadtifiona s, a
sadite preseripdesoyiption pibederast justafier mbdag ANt BN & 1aRSE- 20 e d .

f ' : ively defined as "gf
OBy S g e e ais (especivel defined as afer glapse o,

of 1 minute from the Completion of mixing an a

- LaRgfpofRft AUnitmEs R B mMihuReata Fotatliaespeed of 1500

rpm Vitld betich typedispery arfd taker addpsecnposition after a lapse

of 10 minutes from the mixing is 1000 Pa+s or smaller. When
the viscosity after a lapse of 10 minutes from the mixing is
larger than 1000 Pa+s, the workability of applying becomes
difficult. The above viscosity after a lapse of 10 minutes from
the mixing is preferably 900 Pa+*s or smaller and further
preferably 500 Pas*s or smaller. In addition, in the present
description, the terms “Just after mixing” and “after a lapse
of 10minutes from themixing” are respectively aefiﬁed as “after
a lapse of 1 minute from the completion of mixing and stirring
the above component A and component B for I minute at a rotational
speed of 1500 rpm with bench type Disper” and “after a lapse
of 11 minutes similarly”. ' '

A method of measuring the above-mentioned viscosity is
not particularly limited and can include a method using a
viscometer such as a rotating viscometer of cone and plate type
well known to those skilled in the art.

Further, more specifically, the viscosity of the resin

composition in the present invention is a value obtained by
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of 11 minutes similarly”. 30 A method of measuring the above-mentioned
viscosity is not particularly limited and can include a method using a
viscometer such as a rotating viscometer of cone and plate type well
known to those skilled in the art. Further, more specifically, the viscosity of
the resin 35 composition in the presemlnventlon is a value obtained by
11 measuring the viscosity after lapses of 1 minute and 11 minutes from
the mixing and stirring the resin composition at measuring conditions of

mebdn 3 degrea-angleconerand f@@ﬁ@@iﬁ%@:‘?% @flonﬁmgsérﬂ%i 1 minutes

wscometer of cope and pI pe. 5 Preferably, a formulation
f%ﬁ%ﬁ)@o the abov g&%ponenflﬂl gnd?}%ergﬁd\}é COMBORehtBlsdkiifasuring

codightd aay thdt &Fftio of ademirerylgraleequinaleahtd an isocyanate speed
o fequiSalgn isislih i #1:5t Wehengthe: fospulation r@&ocféﬂgeﬁr‘{\ﬂﬂm he

above, fangs, gbrfgln coating film_having ex%e.lleng6 E ﬁical g)rgl /gr;&e%%é% Hent

can be attained. The above range IS more pre era
2 iith&d 6 pRYERLAG BBREREE eRfoliatiss bf ik ﬁﬁ@é@m ingentidrt a ratio
ofcgmprides thel stepo(l) of fprining therahovarhigh streagttesiRGoating:nt is

1/filrady 2pplying fhesaboye kesin 15 0 f.copcret
The above- ment|0n d coner te is f&%t?é%%lrl%/ ﬁr%?llt %sf?%c%ﬁrlln{%ﬁe ghove

TR exampis.t & STBARER GhtRiREY b?%%ﬁ%%é%ﬁ%@éﬁertles

Cafyahsr, addmdmefine a@@ﬁe@él@‘aﬁhdr@dwse aggregatekneadedpikich/is . 1 to
1/well known to those skilled in the art. Preferably, the method 20 of

preveﬂﬂggrggl%rggg oliation. of the present |nvent|on Is applied to the
above concrete portlé)gshch ase evacﬁeo(lz por(t: ions oﬁﬁg?&;g&lﬂ{é Of the

PIESRG4d HRURB bBRIGHEBTbLMEhg-bte? Gaalls Wher theraisrarhigre above
higbssibiignthaham asc¢ideat mayngceuriduestip tHePCeUHENER ST above resin

corytodiatan, 25As y}%a@aﬁg@éh%df Oéaa@x@géhe regin com OS—ItI%rI]itloned

C:O,‘Bcerrg can be %lven a method of ap aresin composmon while
Spreadeng Wit p%lldtdfec 51{&)%&11&1 ed and caninclude, for example,
a substance obtained by pouring and curing a mixture of water,

cement, fin_e aggregate and coarse aggregate kneaded, which is
well known to those skilled in the art. Preferably, the method
of preventing concrete exfoliation of the present invention is
applied to the above concrete portion such as elevated portions
of the road or the railroad and top portions of building outer
walls, where there is a hlqh possibility that an acca.dent may
occur due to the occurrence of exfoliation.

As the above method of applying the resin composition,
there can be given a method of applying a resin composition while
spreading with a paddle or a trowel.

Afilmthicknessoranapplicationrateof the resin coating
film in the above application of the resin composition is not
particularly limited and can be appropriately set depending on
an area to be coated. In addition, in order to adequately exert
effects of the present invention, it is preferred to set the
above thickness of resin coating film at 0.75 to 2 mm.

A curing time until adequate physical properties of a
coating film of the above resin composition are attained after
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A film thickness or an application rate of the resin coating film in the
above application of the resin composition is not 30 particularly limited
and can be appropriately set depending on an area to be coated. In
addition, in order to adequately exert effects of the present invention, it is
preferred to set the above thickness pf resin coating film at 0.75 to 2 mm.
A curing time until adequate physical properties of a 35 coating film of the
above resin composition are attained after 12 the application of the resin

treoapesitionts ganeraly:L6 hours, rmrs.and inenvronments,af 20,

for exar%ﬁle, it is 16 hours. In the method of preventing oncrete

oL Bt of The TPrESERTIRVERtGH. tHe Qbole B redardfeoridrets i3 6 hours .
preferbBly-Bone td1aRich- arprizvaris appliedrBy applyingribeiprimentao £ the
prifecatovm seiface-ef concreie.dhe adhesion-obthe.ahove.high; striengf .11,
on[ees&cggﬂq&ﬁly Eg)rﬁﬁearboilg séyrf geo(é concrete can be improved. As
the above-mentiohed primer, there can be givendEupstRsce-hRaviRg High to
Eh5RBSBR t64Rd aB6vE SUFARE bF 16 coreretedthng Asm edmhterciiiyve high

stavaitabte peoduct,dhereican helgives Tawghaoward RWM- PamerdmQISIHg o o
gurable urethang resin. pamer C¢ ippon Paint Co., Ltd.), Tough
CiaGuard S&B\[K\{ Prierr?er (a SUS(;JH% Eé%gg;/é rgrgler? %ﬁrﬁ?&%ﬁ%ﬁ% htﬁ)%}cf)% ¢dn be
9 Baintca? ?&.ﬁ“‘é&ﬁ%%%%ﬁbafbﬁmﬁ@%%b%%-m@ﬁﬁ@n@@rface of

COpfifeF §s nahgarticadpiimited aall Ipreimelidefoe epampie; bfushere can
be ajiptieationu sollenappiication suray applicaten.and the ke, Andya film, oo )
e

1hi ran lication rate, .and a drying time of the primer in t _
e B T Ay 50 Wl it E41 B HABOBTEY - me
(agupaNseRaRigoRTHd Bidtiee bithe dbovd primBroFonekampleCwherLtd. ),
etdough Guard R-M Primer is used, the application rate can be set at 0.15

kg/m na.fi t n be set at 30 minutes using roller

ag Iilc% ?Fﬁt%%dgr%?%%?ef lrﬁeﬁo%%%_p%v%‘ﬁ%ﬁg%gr%r%?ee §>d%ﬁ'n oIis not
pa“fhé)ﬁl’]gsaeﬂ}%v%ﬁ%ﬁ?ﬂe 2PBAvENrfabE bigoncréeimay delohe, brush
application, rollerapplication, sprayapplicationand the like.
And, a film thickness or an application rate, and a drying time
of the primer in the above application are not particularly
limited and can be appropriately set depending on the species
of the above primer. For example, when Tough Guard R-M Primer
is used, the application rate can be set at 0.15 kg/m® and the
drying time at 20°C can be set at 30 minutes using roller
application. '

And, in the method of preventing concrete exfoliation of

the present invention, the above surface of concrete may be one

to which a surface conditioner and a primer are applied. By

- applying the above surface conditioner and the above primer to

i_:he above surface of concrete, asperities on the above surface
of concrete can be adjusted and the adhesion of the above high
strength resin coating film to the above surface of concrete
can be further improved. 2And, by applying the surface
conditioner to the surface of concrete, peel strength can

improved. As the above-mentioned surface conditioner, a

~substance having high adhesion to the above surface of concrete
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to which a surface conditioner and a primer are applied. By applying the

above surface conditioner and the above primer to the above surface of

concrete, asperities on the above surface 30 of concrete can be adjusted

and the adhesion of the above high strength resin coating film to the

above surface of concrete can be furfher improved. And, by applying the

surface conditioner to the surface of concrete, peel strength can

improved. As the above-mentioned surface conditioner, a 35 substance
arhaving highoadhesiomtorthe aboue syifaes of cangrelect; And IHg aboug.
ag@@%%%%n Q@dg;}/gg.%nd ggggficgl(%%%ni]ent, aggregate and resin'mortar

“containing resin or the like caR be given: ASTEICHS SUrfate [oRditidfercan be
IIWRRh isfeonivelcially avaalste QnerEl Edipbe HivenTolghi GuarhEewcially
aviillenfepoxy tesire palyraey ceaemromeran surface-gonditioper prgducede s i n

ippQn.-fa|pt ), thad of applying the _
'Eog)érh\lle-mention%d%%ﬁ%% (%}r%%o%r ?’g gr%gtlr;%‘alrﬁ(}:{tﬁgrlg ﬁ%?t‘éa %%dbé{atji\] tbpon
Fihg ud%?fdr &%éiimbre, fHe"same methods as the above-mentioned

applidation tioomethoderaf the. rasin: btemabsitiennd, iasiedthickpess-er
cofd iafplication sate, anda-dninentime of ihesurface.conditioper iithe . ¢

ex%gg)\ieeap%%atioar}& aremrg%q‘:tkg)articuIarlyt imited and can be appropriately set

ending on the Species ofthe Abové SUFHARY Scitfiitiorer Sco PeRmpIe L on
meﬁhﬁ%ﬁ#@%m@m&@wm% uséem5 tengpplicdtionwath takmesseior an
appl 16akg/ mﬂ_laadéheec_tmr@ _%]mg%@@@@x@%eﬁﬁ%f@&%m%mb htioner
: i ing rowel. A metho applyi e ahove
Ol ehncs o 2 et Pt S A ERb A nghet can
be SERROBAMBF D di6 noEpsRedBMPinites anechpsrdidesabsaacas face
comdstrivetein thE€ primerdesbribedhabote. Byhtious fosnming the Bbeveikighs ed,
thateangih tesin cRaliag ik aribesutaee of sangrgle Jhis ROSSNR SOy ¢ ne
at pﬁ%\gent the concrete exfoliation. 25 Further, the metho_ of preventing .
Conceﬁ§%&ﬁmaﬁﬁ¥ at 18 hours using applying while spreading

with a trowel.

A method of applying the above primer, a film thickness
Oor an application rate, and a drying time of the above primer
arenotparticularlylimitedandcaninclude substancesdescribed
in the primer described above.

By thus forming the above high strength resin coating film
onthesurfaceofconcrete,itispossibletopreventtheconcrete
exfoliation.

Further, the method of preventing concrete exfoliation
of the present invention may comprise the step. (2) of forming
a top coating film by applying a top coating composition after
the above-mentioned step (1) . By applying the above top coating
Composition,itiSpossibletopreventdegradationbyultraviolet
light or enhance an aspect. The above-mentioned top coating
composition is not particularly limited and can include, for
example, substances, which is well known to those skilled in
the art, such as acrylic resin coating composition, urethane
resin coating composition and fluorocarbon resin coating

composition. It is preferred to use a substance having
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of the present invention may comprise the step. (2) of forming a top
coating film by applying a top coating composition after the
above-mentioned step (1) By applying the above top coating composition,
it is possible to prevent degradation by ultraviolet 30 light or enhance an
aspect. The above-mentioned top cogting composition is not particularly
limited and can include, for example, substances, which is well known to
those skilled in the art, such as acrylic resin coating composition,

e lurethane: ye&@@ﬁﬂ@@ cempagsition andfuerecarhon.resin epating Sating
| redt bstance having 14, elasticity
o T oo i SO LIEe B e O S ivipagr oo
AsElGh ﬂwE%fB?ﬁw‘éhBﬁ 8P€6?f&?étél% “hék B idhevaring coabogitvailable,
thwhichis:tommereiallyf availablep therer caybe given foreemples Tavah nane

re@ygr({ fp¢aat Jurethans.3 [esin, iap.coating £ompasition progduced b
N| pon Paint Co., Ltd.). A method of applying t ec;%ig lr%gr?gongédltodf) to. !
co ting composition is not particularly limited and can include, for

exampléraiéednreimethiody Bsdhd hbowdmentionad apphkeationiloat ing
coﬂ]ﬁil@@‘iﬁ.@ﬁfhﬁspﬂ@ﬂ p%&etﬁcfﬁmatm&n@%@ﬁ:%@ag%c%m faeianda ror

ti of the top_coafing composition | the above application are not
artlc%fanF limited and ¢ cg% gé apgr(;gg%late%/s ?d@ﬁgﬁ&f%%ﬂ ABRhEEREIOn
me g?‘ﬂféga%gv‘éht%rp Bty coffipdsitford iFat Ekdmples admert TougipBlarh tion
ratyh temdoat &5js nsed, ithe application: mtecantmselahihi2 kainz and the
abdRe: dnyipg time AL, 20¢ canbe.s ;Sé‘%&%ﬁ?i‘é%:‘f Sﬂ{‘%r%'er aaBPdtca“"”

A method of repairing concrete of the present invention” I1S'charac erlzed
ap% D IREKIAG TOR RS- rélsRRNGH B th Aol Rhétee ob asdisplatbmenbhas top

co adkanplacapoisthée nigh strEngtheresipdeating i the topooatoy fitty coat
is fugber, fommgm%mm has besnfymed.by the @b%eﬁg%t;mdagd the

reve concrete exfollatlon The above-mentioned occurrence of a
can be set at 18 hours in using roller

appllcatlon

A method of repairing concrete of the present invention
is characterizedbymaking concrete-repairsona location, where
adisplacement has takenplace, of thehigh strengthresincoating
film or the top coating film further formed thereon, which has
been formed by the above method of preventing concrete
exfoliation.

The above-mentioned occurrence of a displacement is
identified by visually checking the surface of the above high
strengthresincoating filmortheabovetopcoatingfilm. Herein,
the displacement refers to the quantity of vertical change
relative to a plane of a coating film, and if the quantity of
change is, forexample, 10mm, it isdetermined thatadisplacement
of 10 mm takes place. The above concrete-repairs made on a
location where a displacement has taken place is made by a method
well known to those skilled in the art, for example repairing
with remedial mortal after cutting off a resin coating film or
acoatingfilmofalocationwhereadisplacement hasbeenobserved

in the above resin coating film or the above top coating film.
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25 identified by visually checking the surface of the above high strength
resin coating filmor the above top coating film. Herein, the displacement
refers to the quantity of vertical change relative to a plane of a coating
film, and if the quantity of change is, for example, 10 mm, it is determined
that a displacement 30 of 10 mm takes place. The above concrete-repairs
made on a location where a displacenient has taken place is made by a
method well known to those skilled in the art, for example repairing with

remedial mortal after cult] oEf gsi .coating.film
,acoatingfilmofal()cati%n where fg?sg]ac:ésn%%? gs}:ﬁe%%yo%%grev‘é"g g5 tl;l’ill ﬁ]aebove

AR RTEGR Yo diing i OF (Fa%bive top"Healind Ak 151 FaRREN ths Larger
thaboV € repairlis: preferabhymsadérwhén fhehahove displacemeant i 30Midrdire te
prefeallessWhendbe gisplacemantis Jargst than 30mum. there, i&% ROSSIAUILY. o mes

d.tg%t the degradation in concrete proceeds excessively and reinforcerment
lby ﬁ“e(bléﬁrg may become 5 difficult. As for the concrete repaired by the
abovefmdistioiéd methote bErepaising edhudte sitib preferred thatihe me t hod

ofab:@ﬁﬁamﬁfﬁhr?ﬁ @&aﬁ@emg gen%@tg@é?@mis&@%@ie@@g%51%@@“@thod
rfa the repaired concrete after applying .needed treatment 10 to
s EPr ETG S T RNERTION THe FEHoLF o frEoaing the
SULGifr&e ElbratieR ¥ i pre’erehoention P metiodiofdeneing adngment
tosttérgtls vesiia kb coating film having the specific physical properties of a '

coating film on the surface of concrete using a resin composition obtained

by mixing a component A containin Egol ol and polyamine having a

specific structure and BIEOntdi {Mocyanate.

Therefdre, vistosity is highregmargatlystages-aftdramixingothe20ion of the

pre@Epenenissh and B apd-sagaing 40ss Be)aeeHLeyen thaugh f@%c?rt%ﬁéqéesin

coTROSHON,S, used, immediately; The reason for this is considere -
‘t%wat Shce an urea re‘g%tlon TRUAG 2 Fdr Agh- FeaRBOR Fath Tea @S fagpting
Tl hRetHake Petition SYStérr PRvInG R Pelateh it reactiaromid, i@n obtained
bystrirtimal WscosippiSent A containing polyol and polyamine having
aspecificstructureandacomponentBecontainingpolyisocyanate.
Therefore, viscosity is high from early stages after mixing the
components A and B and sagging does not occur even though the
resin composition is used immediately. The reason for this is
considered to be that since an urea reaction having a very high
reaction rate occurs in an urethane reaction system having a
relatively mild reaction rate, a structural viscosity is
generated and therefore the viscosity of the resin composition
becomes high immediately.

The resin composition used in the method of preventing
concrete exfoliation of the present invention has a high curing
reaction rate and can conduct more simple and shorter
construction than conventional methods using glass clothes or
triaxial mesh.

Further, since the method of repairing concrete of the
present invention makes concrete-repairs on a location, where
adisplacement has takenplace, of thehighstrengthresin coating
film or the top coating film obtained by coating thereon, which
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25 generated and therefore the viscosity of the resin composition
becomes high immediately. The resin composition used in the method of
preventing concrete exfoliation of the present invention has a high curing
reaction rate and can conduct more simple and shorter 30 construction
than conventional methods using glaissclothes or triaxial mesh. Further,
since the method of repairing concrete of the present invention makes
concrete-repairs on a location, where a displacement has takenplace, of

hathethigh strergthdesip 0@@8”9§5xf@nﬁéﬂg@%@%M&Wﬂm%énggrpgrete
(0]

fi aereon, which 16 has been formed by the above metho _
exggg%/gr%ﬁ:j 8%:16n§re @%&%&l%ﬁo‘r’ff) eﬁéh?e ng WotRant a'riphiriRdrkearepe i1y

coggigteshducted. 5 BEST MODE FOR CARRYING OUT THE
INVENTION Hereinafter, the present invention will be described in detall

by way of gpagifig,exam , byt ent invention s not limited by
the following examples. %Sgd%r?%p%rt s@ﬁlgféf}%%origg&gfﬁgmeight“.

10 Proda&idifEtEhple RepRidrietiBh of eBRiPohent wil IMPESERON ibed in
deBas0D GRA¥ oafingreonusitiensoluties , (traducerkby Mitsuh Kinzokén t i on
i s Raints g Chemispls GO clitdo i S9aling.omRosition %{Hti%”u%%rf'“?)sa'% (s)~
re%éépsart]?oof\a %q:l)éol 5 gom oner}'%r),whlch a hydroxyl group equivatent Is

625 g/eq an ave% e ndmber8ffunctional groups is 2. 7, 40 parts of

pigment comprising titanium dioxide, silicon dioxide, mica and carbon
e o e g e L o
(p%%e hﬁcgcgée@rﬁﬁls%??% ,?};&car%?r?etéaﬁvgféﬁpfgsl}lz%iﬁgq S &vERge
Hrihdbhargrolips 70X e, BRédive GoMbememalonsowerditd., a
coafiked anoradegiintely stiréd to ohtaimapeanperetAda 28 £T9dUstion 1 yo 1
corp@e 2 Praduction fo@%@f%fﬁ%ﬁ@q%&%ﬁ%enr% is 625 g/eq and
average number of functional groups is 2.7, 40 parts of pigment
comprising titanium dioxide, silicon dioxide, mica and carbon
black, and 3 parts of an additive, solids content 100%) 97 parts
and 1 part of JEFFAMINE D-230 (aliphatic diamine produced by
Sun Technochemicals Co., Ltd., an amine equivalent is 126 g/eq
and average number of functional groups is 2.0, effective
component 100%) were mixed and adequately stirred to obtain a

component A-1.

Production Example 2: Production of component A-2 and component
A-3

A component A-2 and a component A-3 were obtained by
following the same procedure as in Production Example 1 except
for mixing MITSERON B~500 GRAY coating composition solution and
JEFFAMINE D-230 according to the formulation shown in Table 1.

Production Example 3: Production of component A-4

A component A-4 was obtained by following the same
procedure as in Production Example 1 except for mixing MITSERON
B-500 GRAY coating composition solution, JEFFAMINE D——IZBO and
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A-3 A component A-2 and a component A-3 were obtained by following
the same procedure as in Production Example 1 except for mixing
MITSERON B-500 GRAY coating composition solution and 30
JEFFAMINE D-230 according to the formulation shown in Table 1.
Production Example 3: Production of ggmponent A-4 A component A-4
was obtained by following the same procedure as in Production Example
1 except for mixing MITSERON 35 B-500 GRAY coating composition

tidonationn JEFFEAMINE De230land 17otitehiunt dioxide:adeatdisigdathen Table

1 .formulation shown in Table 1. Table 1 Production Example (component) 1 '
234 (A-1) (A-2) (A-3) (A-4) MITSERON B-500 GRAY coating

Ta%oinpasmon 97.0 97.0 97.0 97.0 solution (part) JEFFAMINE D-230 (part)
pium-dioxide (part) 0.0.0.0.0.0 20.0 _Proportion of amine

equivalent to hydroxyl 5 15 Pr GivAIEHIRYS) 5 EREpTilenitA resin
composition 1 was obtaingd b r% |ng and sﬁrring (Paff’ts of tfhe 4
' MI@@%MEBIL%% k&{;ﬁiﬁ,lcd Hh rluuuuuun EXQ%‘.p:}.)é 1a arf< of(A=4)

coMITSERQNABU00,Gurind agest (polyjsocyanate 10 pradyced oy itsyi
soKinziok Rpkts & Chemicgls Co., Ltd., | equivalent ¢f isocyanat¢ group

JE I 3BMmNmber 0f duneienal groupsoZ. 7, Solits_gontent 10Q%6) for tminute

tiptairatationaliseédaof 1500 poowith{benoh dypé DiSpergAfter appiying

Prémisyésdinn compusitien 1 t¢ a slate while spreadingjwith a paddje, the 15
SRR Sl finfevar28@ njas mdasuref to givie 2 hr)urs. - -

group equivalent (%)

Example 1

A resin composition 1 was obtained by mixing and stirring
98 parts of the component A-1 obtained in Production Example
1 and 33 parts of MITSERON A-5000 curing agent (polyisocyanate
produced by Mitsui Kinzoku Paints & Chemicals Co., Ltd.,
equivalent of isocyanate group 135, number of functional groups
2.7, solids content 100%) for 1 minute at a rotational speed
of 1500 rpm with bench type Disper. After applylng this resin
composition 1 to a slate while spreading with a paddle, the
set-to-touch time at 20°C was measured to give 2 hours.

The resulting resin composition 1 was applied to a
polypropylene plate while spreading with a trowel in such a way
that a film thickness is about 1 mm and cured for 7 days in
environments of 20°C to prepare a plate for evaluating physical
properties.

And, the resulting resin composition 1 was applied to the
substrate sample 1 and the U-~shaped lid sample, which have been
prepared according to the following procedure, at an application
rate of 1.4 kg/m® with a trowel and cured for 3 hours. Further,
Tough Guard UD top coat {urethane resin top coating composition
produced by Nippon Paint Co., Ltd.) was appliedat an applicétion
rateof 0.12 kg/m* with a brush and cured for 7 days inenvironments
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The resulting resin composition 1 was applied to a polypropylene plate
while spreading with a trowel in such a way that a film thickness is about
1 mm and cured for 7 days in environments of 20C to prepare a plate for
evaluating physical 20 properties. And, the resulting resin composition 1
was applied to the substrate samplelj?and the U-shaped lid sample,
which have been prepared according to the following procedure, at an
application rate of 1.4 kg/m2 with a trowel and cured for 3 hours. Further,

o f 2hpteugh Guard;UD top coat (urethane resin top coating compgsition .
fOgroduclgd bg.Ni Jf)onaPaie?lG'E{])é)., Ltd.) Wasgap% |ie1891%1%8ﬁ agﬁlp%c%t%ns%g%? 1id
. ‘13 %glm2 with a brush and cured for 7 days in environments 18 of 20C

to obtain a samples 1 for evaluation and a U-shaped lid for evaluation.

[ PiRrosadure of sample Peensration) Srhe,gurfaces (smooth surface) of

mortaIrhSéJbg s 1. 2 (JIS mortar, 70.x 150 x 20 mm) as a substrate and

a U-shaped]gllgc}e §€§cslfie§ %OﬂghA%éﬁ. Wer g%%uﬂﬁ%ﬂ?a%%ﬁdé‘?? 1, 2
(I Fharabbee J1SMortat Bfdthd Abowe Usshapetlitswers: immedsed forsPdiped
1idewsdn Watet 6i20CandIRen taker oyt andvater pnsthe 10 SHHaee .  The

abW\&S [ereoyed-with coffgnwaste, To theys gﬂg%ee%f tff (E{ &% UItingiSUbStrs?eta%F for

1, 2and U-shaped lid, ToughGuardE-W Filler (cemen mortar- c%lpl?ﬁning
24 Wb sedin Yarksde edndifioherprbduiea byaNippoRFaiANCoWA te ) was the
Surghplied Wean applcatidnwatehofch Okgimaamtiite.spreading with 15 a

troweland swed falcLeForke ipLaYrenments of 20 Fuither . Tough.y . .
:L:-chulaiggl -I}gulgnrgeir_gw |f_tLLire curable urethane resin primer produced Ey )

Nippor’ aint Co., Ltd.g)l Was Applic At 2R Aphficationrate BLOd sRgimHZ esin
Surnfinrg bFeddrd-emed for otisind ibendifappments ef 26CTo obtdind.) was

appéubsttam gamgigsﬂi caal z?gam}é,_béh@@ezi ligl ﬁ@ﬂkg@z%l@%@g@aﬁiﬁ%bg with
! Ig\"] I m Sjnh compasitions 2 to 4 were obtaine K

. fo(ﬁ)ovgi% a%a(e% s’%ai‘??fe‘P é?(ifc%%urigaél N Example TeRdepeisi thixiryfthe .
%r, ToughGuardR-MPrimer (moisture curable urethane

c_omg e
resin primer produced by Nippon Paint Co., Ltd.) was applied
at an application rate of 0.15 kg/m® with a brush and cured for
2 hours in environments of 20°C to obtain substrate samples 1,

2 and U-shaped 1lid samples.

Example 2 and Comparative Examples 1, 2

Resin compositions 2 to 4 were obtained by following the
same procedure as in Example 1 except for mixing the components
A-2 to A-4 obtained in Production Examples 2 to 4 and the MITSERON
A-5000 curing agent according to the formulation shown in Table
2, and then plates for evaluating physical properties, samples
1 for evaluation and U-shaped lids for evaluation were further
prepared. In addition, each of all set-to-touch times was 2
hours.

Further, as for Example 2, the resin composition 2 was
applied to the substrate sample 2, obtained by following the
same procedure of sample preparation as in example 1 using a
Iﬁortar substrate 2 {a mortar substrate formed by masking one
end portion of 50 mm in width on the side of shorter sidé of
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25 A-2 to A-4 obtained in Production Examples 2 to 4 and the MITSERON
A-5000 curing agent according to the formulation shown in Table 2, and
then plates for evaluating physical properties, samples 1 for evaluation
and U-shaped lids for evaluation were further prepared. In addition, each
of all set-to-touch times was 2 30 hoyrg. Further, as for Example 2, the
resin composition 2 was applied to the substrate sample 2, obtained by
following the same procedure of sample preparation as in example 1

thusingrec amogan sehstrede 12 a modansuhstraiedoppediby masking ene 35 .
su%'%CEEQrEiin 01‘]§§i rgn;ﬂ@tv[\{iggw on I;[Q(—i} a§ilgletof scl'horter side of 19 the mortar :
substrate 1 With & masking tapé) in place of a mortar StBstate Al gyedhod of
Ehe B difnifar 16 theeprapardtiofméthderoiuhkesample biorevaliationample

2 ifcExampleuktoiprepare a sample 2 for evaluation. 5 Table 2 M98.0
omposition 34 A-1 (- Component A A-2 (0 A-3 (A-4 (114.0
TSEComponent B A-50033.0 33.0 agent Example 3 A sample 1 for

Tag8d&u tion, a sample 2 for evaluation and 10 a U-shaped lid for evaluation
were prepared by following the same procedgigas rrexenplédhexcept

for applying Tough Guard R-W PrdmerXwater-bothe epoxy 3esin|pringer
produced by Nifypén ®aatCo., Ltd.)8 ab application rate ef 0.04 kgimz
CoMibrae brush inf fréedPRdligh Guard R=M Primii in preparation of -
samples. 15 ERadplérgAtsamplel 1 forevalpation, a dJanyple @ for -
evaluation angfa #)-shemetllid forlevaluation were prepared by fpllawing

the same procéddretd¥iN Example 2 except for not applying Topgh
Component B |A-5000 curing; 33.0 33.0 33.0 33.0

agent (part)

Example 3

A sample 1 for evaluation, a sample 2 for evaluation and
a U~shaped 1id for evaluation were prepared by following the
Same procedure as in Example 2 except for applying Tough Guard
R-W Primer (water-borne epoxy resin primer produced by Nippon
Paint Co., Ltd.) at an application rate of 0.04 kg/m? with a
brushinplaceofToughGuardR—MPrimerinpreparationofsamples.

Example 4

A sample 1 for evaluation, a sample 2 for evaluation and

- @& U-shaped 1id for evaluation were prepared by following the

Same procedure as in Example 2 except for not applying Tough
Guard E-W Filler in preparation of samples.

Example 5

A sample 1 for evaluation, a sample 2 for evaluation and
& U-shaped lid for evaluation were prepared by following the
same procedure as in Example 4 except for using Tough Guard R~W
Primer in place of Tough Guard R-M Primer in preparation of

samples.
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20 Guard E-W Filler in preparation of samples. Example 5 A sample 1 for
evaluation, a sample 2 for evaluation and a U-shaped lid for evaluation
were prepared by following the 25 same procedure as in Example 4
except for using Tough Guard R-W Primer in place of Tough Guard R-M
Primer in preparation of samples. 20,Evaluation test On each of the
obtained resin compositions 1 to 4 and plates for evaluating physical
properties, samples 1 for evaluation, samples 2 for evaluation and
EvHdishapéeddids derrevaluation, the 5 following evaluation tests were
conduycte valuation. results obtained were shown in Table 3. (1) :
Viscotgrttly%r% %2\3& 0 ?h%%g%b?éiﬁg fesin compoRtiohs 1°63% . thg 4prdplates
LoyisRB&IN aftdMgpREY 8 T AiinbE ERI L1 fiinutesirom thé  Eompletiohuaft ion,
s aming dhd stirrngalas Moasusediwithsh EHldYPe  visconetes a (ptating, , the
FoYisEQmgter nd.pl manuf red hy TOKIMEC INC .
re ringegsurir%e fgr%gi%%r?ggsr%gégréﬁléngje co%?%f?t%%%ﬁgl'speef of &%%ﬁfmn

§ 15 () otchiltts BRasRTNG () SEygiR) property Each of the

obtained resin compositions 1 to 4 was applied to a JIS mortar standing
(1yerticalyysqa ag to be 5 mm in thickness 20 by an area of 10 mm x 100

mm, and the presence or ence of sagging of each resin composition '
_was g/gélé%tgg. &)f 1%%% a{%%ﬁgﬁlrel%i: gpﬁ%@iﬁg FHERSHtAihegtEsih to 4, the
V1g6RipoEitions s swereeapiEd to me slateewhilalspreadinywitls a Pacidle; he
compti¢he imeiefore they 2nwoscafapmiying dhe £esia compasition Whilg +ype
o1 Spesacing becomes. Affiquioonas measured, (3) Bhysical property of,
resin coating film Each of the plates for evaluating physical p paé esYP
manuractured by TOKIMEC INC., measuring conditions: 3 degree

angle cone, rotaticnal speed of 0.5 rpm, 25°C).

(2) Workability of applying
(a}) Sagging property

Each of the obtained resin compositions 1 to 4 was applied
to a JIS mortar standing vertically so as to be Smm in thickness
by an area of 10 mm x 100 mm, and the presence or absence of
sagging of each resin composition was evaluated.
(b) Time available for applying

The obtained resin compositions 1 to 4 were applied to
a slate while spreading with a paddle, and the time before the
work of applying the resin composition while‘spreading becones
difficulty was measured.

(3) Physical property of resin coating film

Each of the plates for evaluating physical properties
obtained in Examples 1, 2 and Comparative Examples 1, 2 was cut
in the form of No. 2 dumbbell according to JISK 6301-3 to prepare
a sample. Then, the tensile strength (MPa) and the percentage
elongation (%) were measured by conducting a tension test with
Tensiron UTM-10T (a tensile testingmachine manufactured by Toyo
Baldwin CO., LTD., stretch speed: 100 mm/minute) in environments
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30 obtained in Examples 1, 2 and Comparative Examples 1, 2 was cut in
the form of No. 2 dumbbell according to JIS K 6301-3 to prepare a
sample. Then, the tensile strength (MPa) and the percentage elongation
(%) were measured by conducting a tension test with Tensiron UTM-I0T
(a tensile testing machine manufactuged by Toyo 35 Baldwin CO., LTD.,
stretch speed:100 mm/minute) in environments 21 of 20C and 65% in
humidity. (4) Adhesive property (a) Adhesion 5 On each of the samples 1

offor Ealaatibnadiained indmxamples 2 and 3 to 5, adhesion (MPa) was
measured with an adhesive tester of BUILDING RESEARCH

( ﬂN%TgéJSTE\;t per%ccgrrdcin to JIS A 6916 paragraph 5.6 in environments
f 8 an % n Aumidity. (b) Peel strength 10 On each of the sample

(ap thFB¢atdaddbn obtained in Examples 2 and 3 to 5, peel strength (kg/mm)

o S0k gmeiob Sk panovas Mes LM TN 5o in ot

- Str : inute) .in environments o an 0
2 i e e R et GA b o7 s cer
oF BLH |%spféﬁ)§%18§tioﬁ‘f§%i Y5 twefmples 28 Biando JIS A 6916
pa Comparative. Examplesdand 2nrelationstip2 obtoagvs. gisplagement andr |
(b pegkareadverepegsured according to Standards "A method of a
0 fiber sheets adhesion™ established

punchB}g shegr%st of contin;[ouseg I
by Exprassiay ResES ST IRt Jasam Hithvsrrubhe Esporatoranples
2 arghlé ¢ ri% Neersl GO Repg Him (VB 10 £ BBNGE d-b AVoHMOIGH beel
wa@hﬁ&%hkedwithTensironUTM;lOT{str@tchspeed;100mm/minute)

in environments of 20°C and 65% in humidity.

(5) Evaluation through punching shear test

On each of the U-shaped lids for evaluation obtained in
Examples i to 5 and Comparative Examples land 2, relationship
of load vs. displacement and peel area were measured according
to Standards “A method of a punching shear test of continuous
fiber sheets adhesion” establiished by Expressway Research
Institute, Japan Highway Public Corporation.
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1} mazimum load in a displacement of 10 mm or more
2) shape of peel in a displacement of 30 mm
3) no data because of the occurrence of crack in a resin

coating film before reaching a displacement of 10 mm
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ObOO r4J >1rAU )ri>ri>w>r-Nbitl1Jbi>4J-r11-ri ttUxH
WC-THNUS4M NN14>Ovliro.CObvU 510aa,,a.4)UCLA
a N h 1) maximum load in a displacement of 10 mm or more 2) shape of
peel in a displacement of 30 mm 5 3) no data because of the occurrence
of crack in a resin coating film before2eaching a displacement of 10 mm
23 As is apparent from the results of Table 3, in the method of preventing
concrete exfoliation of the present invention, the viscosity just after mixing
is high and therefore sagging 5 does not occur even though the resin

compasition W@ﬂﬂ@@ﬁa&iﬁ, @@@dé&%bé@ Mhé&@e ?rﬁ@{é AGthod
t (0] t a | obtain 0d and the
of %Q%Stlﬁﬁn%r (.pgﬁcezs Q: )%%gﬁent % )gplr:%?tﬁ%F |fLWé§ntlon’

adhesion to a substrate is e xamples 1 o%
Ehgy PR Whethe Sutaks Tonditibher isappis erdetdirfaeézobagying

dosubstrate pa peeling/propetty bgbomes highsand thenshapereobpesl Jf%pl ied

mﬁt@g R rHgst becomes ( S 5) .;And, a
e e T e A i o

7 0ist AfteT AR R %a%%ﬁ?gl%%éu?‘sr@a%%@ftﬁ‘et@@uﬁdheslon
to c@rﬁpb@ﬁéﬁ fustisftenixing15: (CBrrpardtive Exame 1), and wihen, the: was

fo@hﬁsmeé@m@@m@ﬁ@fsaﬁﬁa&@gééwel@%@&c@@famﬁ%élESdtﬁ?é'Qurface

Ofcgagﬂg é@}] oes notm t the Standards o ressw I}ﬂsea‘rjc "
Institute, Japar Highway Ig’ugllé)éopporaﬁ’on REUETRIARDC the shape

of Mc@@@ﬁh%@mhé%f ﬁ?@i@ﬁnﬁ@%‘éné@@@@mnmm tHexamples

4 gmesent.invention is usefihfpricomnerete sétusiures likg sthuctyrassuehas, it
wa§%%@ﬁ@ﬂHQQ%@1%%%EQQEEB%@§yjustafterm1x1ngislow,sagglng
occurs if applying the resin composition just after mixing
(Comparative Example 1), and when the physical properties of
acoatingfilmarejjmufficient,theobtainedresincoatingfilm
does not meet the Standards of Expressway Research Institute,

Japan Highway Public Corporation.

INDUSTRIAL APPLICARILITY
The method of preventing concrete exfoliation of the
present invention is useful for concrete structures like

structures such as elevated roads or elevated railroads.



24 CLAIMS 1. A method of preventing concrete exfoliation comprising a
step (1) of forming a high strength resin coating film by applying a resin
composition to the surface of concrete, wherein said resin composition is
. obtained by mixing-a component A containing polyol and aliphatic
polyamine and a component B containing polyisocyanate, and the
viscosity of the resin composition just after mixing is 15 Pa.s or larger,
and the viscosity of the resin composition after a lapse of 10 minutes from
the mixing is 1000 Pa.s or smaller, an%J a set-to-touch time is 1 to 4 hours
in environment of 20C, and said high strength resin coating film has
tensile strength of 10 MPa or larger and percentage elongation of 30% or
higher in environments of 20C and 65% in humidity, and a film thickness
of resin coating film is set at 0.75 ta@rZumm. 2- The method of preventing
concrete exfoliation according to Claim 1, wherein the proportion of an
aminé equidalerit®tizaitl alipf\ati(pp@yamttne]g) ahydr@ed 880UPexfoliation
Watdmof SaidpbtRol (ddntairfed othveicampanent #his S t@@09613. resin
e TethotL8F préveritingydsiitréte exfoliationraccording o Claimha 082x face
© ﬁjorngfﬁe%ﬁd aliphatic polyamine is polyamine having at, least two
LAl ha Ao § sHtrainotedtne ahbiivds drf_ aiming retiiiajentofing a
he @te (adBF p #é%ﬁﬂﬁ gfcretel Bxfoliatiorrateending taind &
any. Qgg of Clalms t%l??%ﬁé) ﬁﬁcﬁ?iﬁfﬁ‘éﬁaﬁé@appﬂ%@ to the surface of
lSconﬁr)eteP %ﬁ?eﬁ%?lﬁ@ &%P&%%&@Watw facebidingd xing

tO e viscosity of the resin
cd%Bb%@%95§EH%§éE apse of 10 minutes from the mixing is

1060 Pa.s or smaller, and a set-to-touch time is 1 to 4 hours
in environment of 20° C, and

said high strength resin coating film has tensile
strength of 10 MPa or larger and percentage elongation of 30%
or higher in environments of 20°C and 65% in humidity, and

, a film thickness of resin coating film is set at 0.75 to
mm.

2. The method of preventing concrete exfol:atlon
according to Claim 1,

wherein the propgrtlon of an amine equivalent of said
allphatlcpolyamﬂmatoahydroxylgroupequlvalentofsaldpolyo]
contained in the component A is 5 to 20%.

3. The method of preventlng coucrete exfoliation
a6cordLng o Claim 1 or 2,
‘ whereln.sald.allphatlc polyamine is polyamlne having at
least fwo aliphatic amino groups in a molec,ule and has an amine

equivalent of 80 Lo 300.

4. The method of preventing concrete exfoliation
accordJng'Lo any. one of Claims 1 to 3,

wherelin a primér is applied to the surface of concrete‘

5. The method of pfeventinq concrete exfoliation

according to any one of Claims 1 to 3,
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wherein a surface conditioner and a primer are applied to the surface of
concrete. 6. The method of preventing concrete exfoliation 5 according to
Claim 5, wherein said surface conditioner is resin mortar. 7. The method
of preventing concrete exfoliation according to any one of Claims 1 to 6,
10 which comprises a step (2) of applying a top coating composition after
the step (1). 8. A method of repairing concrete, comprising a step of
making concrete-repairs on a location 15 of displacement of a high
strengihdesincoating fit o algRageatingdilma whesein said hioh,strength 5 o4
?I\n cos%tpgafgg] is Eor(r:%endczbé/gge method of preventing concrete
xtofiation according to any one of Claims 1 to 7. 20 9. A resin
composition, which is used in the method of preventing concrete
exfoliation Beeokdintghioanryone-efClaims & tedncrete exfoliation

according to Claim 5,

tor
e

wherein said surface conditioner is resin mortar.

7. The method of preventing concrete exfoliation
according to any one of Claims 1 to 6,

which comprises a step (2) of applying a top coating
composition after the step (1).

8. A method of repairing concrete,

comprising a step of making concrete~repairsona location
of displacement of a high strength resin coating film or a top
coating film,

wherein said high strength resin coating film is formed
by the method of preventing concrete exfoliation according to

any one of Claims 1 to 7.

9. A resin composition,

which is used in the method of preventing concrete

exfoliation according to any one of Claims 1 to 7.



