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1 DESCRI PTI ON METHOD OF PREVENTI NG CONCRETE

EXFOLI ATION TECHNI CAL FIELD 5 The present invention
relates to a nethod of preventing concrete
exfoliation and a nethod of repairing concrete.
BACKGROUND ART It is generally known that concrete
degradation is caused 10 by ibrine danmage,
neutralization, an al kali-aggregate reaction and
frost danage. In recent years, problens such as a
reduction in the strengiascfrongy ete considered to
result f C | ng deterioration, and by
extensio%ﬁﬂﬁgﬁégggﬁéﬁagﬂfﬁ#E%%%ﬁ?ﬁQEEQ§Egﬂ%5ﬁﬁW%
cone to the surface. Particularly, taking 15 the

opportunity of the exf dﬁﬂfd%& %%%ﬁgpnts of the

concrete pieces fron1t_e cConcrete structures such as
el evaffég pragenbrineriedaldtiaodadsa ndiehod of preventing

ORLHRETRATUN G S tabrPREVEe R kG HORE o 403N NaYe ore.
been taken. As a nethod of preventing the exfoliation

of the concrete 20 pieces, there is known a lining
nmet hod, for exanpl e netiorisroutes cigped i n Takayuk

Concr BEe PRERBE1 Tl CORFIRG YERHT (A CREPERYL0n 15 caused

bydet bhedam2Q2) neb@ra3 i zathsnt eanfa 1DA 1 INIRRIN EORY®eaction
“ROCR T RE: oo} BFSBEELT nRGEBAFT: 532 P8, papouccion
1anBhe ns PEenaEe HOBT RIS Lo pRill§ ipfedCdt nstsat 1P digesy such a
dAl-phayi Netdslyst Bt at 14 AP ddd 13 «2P0RY i oMeRSL te& 11 ation of
ALPHA}[ KOGYO K. K., , .
CRECHEF P M ASRAYRGGVE £0.505 FRERBess al favi stkariw taking
thai ghpogtasst ¢l of I”lﬂSel a5 6 Iyl toirbrd raﬂ@fﬂcﬂgnﬂ?%'f ithe concrete
- et am_.pated epoxy resin layers as
o 1105280 YD 080, 8004, 8511 L LS P e o
ebevatedreslilrpadser thehegentetrnedsuegsi oédpreirantand the

eHBEDONEL o Onsid BELATPLELAY Materials of glass clothes
or vinylon triaxial nmesh in conformty wth shapes of

concriet @ methedfr BEcHRBLRAE ThpesbPdiasdotons tihecepbarete

pideds) ntiesperid i BSow®Na 01 1 RUOE ROFAOQNSEOF tPEmple methods
me 35 difficult to bend a

FRELELE stukingey L. becatm b dlITLculs 1 heDg,
Anti-spalling of Concrete Pieces”, DNT COATING TECHNICAL REPORT
(October, 2002), 10-15, website of DAI NIPPON TORYOQO C0., LTD.,
http://www.dnt.co.jp/japanese/inagepdf/giho2-10.pdf. and in
"MethodforAnti-spallingof ConcretePieces, AlphaV-net System”,
(April 15, 2002), website of ALPHA KOGYO 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 required
time and manpower to cut reinforcing materials 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 adequatel ybring the
reinforcing material into contact with the concrete
surface. Further, in these nethods, since a step of

| am nating nulti-layer for interposing the above
reinforcing material becane necessary, 5 a
construction time becane extehded and econom cal | oss

thereby was a problem { In order to resolve these
probl ems, in recent years, a method not using

sleapsé@bmamg)erfatte;resadnseugege;\oeidmg@htéfm Brifg t@lem_eéf}%rcmg
qg a h| % n g in coating filmis forned
nthe %Pgt E %f §e€h§19?Q9ﬁﬂ§e SYhLerGet | Brrther, in
tmetee b@etl@:piay aijgpte/ i g tdoro examplres t ifld ll'na,llfﬁ?t_ﬁ-tlayer for
[ resin i nin
a speC|a 1Hila"zncatlonQGlgng%ﬁgg ﬁ% ?r§§l R et cé%sary’
%F@Bﬁéﬁt}cth@t’l tal%q)é@pame@fﬂamd ond eppmmeitasl Lsss thereby

WS W nadrnd, perfect protective counterneasures 15

agalnst sc ftered m st during application are
necessar alrfe re5P 1yesphaye appPp e onl Pref deRR hakaars, a

Irreetﬂmdmdt Ghlhljer@iﬂilﬁdﬁr@ﬁﬂi]@,matﬂ%ﬁj':#&:llfbﬂisbﬁéﬁe§bkigtied This is
0 event concrete exfoliation in

PR P B FER holn R ORnShEn S Tt oot toth SbFE 15 Tormed

Qredihe wavianpte Mg et -ito-at ehoh t2@oprstperdtyi drs time by

S\%Q\t[élh —ea%tp%l%&‘h}f%te%{aé%é Sll?f:r%of]fgtetcﬁr%ktllécﬁyé&%ane resin
CFc B8R oS 1 Ruden lf-ﬁénqu BT BySBECied|apyLitabfeeapparatus.

Eﬂiltxl g WA sCaRRoRRN! @rohﬁtem\éh%@ﬁtt e MK 20f application
is secured by nmeans o

ation can be cted
R n i 05 FE P B P e prakvare. CiRGa pgasures
agadpertt s est of r ¢dieishtdimiady Epp%ﬂcﬁlﬁabhwé‘ héB:8EL€ry because
er ifficult to attain
Oqteta %’39‘%% %??llctat\ﬁ%% ¥Lo(cji E‘l 8 I]:I W 816 appl yi ng,

conpati between

t he f 8Bt ther abheit handd therphvsschbenpsbpdnEdea péthod of
peeabhRgnkl [:Hhéﬁz‘@heaéxﬁgﬁ?yétfcgntﬂﬁ %l Wrdt¥She resin of
after m xi ng enabling the work catlon

CHREHTRA N §Ga§§é83£%rftl?]r%r§§épl fsao\rﬂélq arhkg@plgtngo-touch
pabparnyrtgs &pﬁiﬂh—dcpohoy@&h dﬂt%eWhYllsrbﬁ%&fé}:leﬂ@BB@uctures

BELCY PRl 00 20, a5Ru 11 BINS oAl PpeLl s 0L 2
Wbﬁﬁoth%mmoﬂiﬁbmai’lm:j O$E 4 NUENTIGN 3y two components,
at which the work of application can be conducted, is secured
by means of an amount of filler tb 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 viscosity just
after mixing enabling the work of application, securing an
adequate time available for applying, attaining a set-to-touch
property in several hours after applying and securing physical

- propertiesofaccoating filmrequired tomaterials for preventing

exfoliation.

SUMMARY OF THE INVENTION



10

15

20

25

30

35

It is an object of the present invention to provide a
nmet hod of preventing concrete exfoliation which uses a
resin conmposition having excellent workability of
applying with a trowel or a paddle because of being
provided with sufficient viscosity fromthe 5 instant
following m xing and having a3set-to-touch time of
several hours or |ess, and can prevent the concrete

pi eces exfoliation even w thout using reinforcing

mat er i Bt $5 aancb fecief e wf e s@paiinvegtiondrepovide a method

,&Eggv E?ﬁgtc'o%%rr&%%i@d{ﬂ?ﬁQat%%%w 1&’?&39 ar eeaslgllé]:%cing:osition

resen I nventi on
b@vw%@tcﬁ@éll@ﬁt pioakeRilagy qz‘bmp?eyen@wﬁ.d;huaauml orapaddle

KOEPEES| N9 1 ﬂge re%)ldgﬁ &9&1"—11 89r2: Dighr $1LE0OL from the
re3|n coating filmby applying a resin conpositio

et %?f%%lel%fl%ﬁ@rﬁa@ afb @R nhe a?ﬁﬁrélchéhédme of
f@sdnl qmmﬂsldﬁ Meds, chidided dhevind Nha CHMARANGAces

%%ﬁpo%gln poI w%éﬁqugiaugghatlc(ﬁplyan1n %Q%ls, and a
m&@m@$ofye@hlmhagﬂﬁnqrammm@whucbna;usatlaﬁteunrxnggepair
da%]ifépraesac?fl afcgﬁ{d eg,;fa sgosity of the resin

composi tion ter ala G Hi nutes from the
m xi ng s Pregentpasven %%Iﬂ%lrat%31¢C>aasleeth@dt®ﬁj@treventing

ddnfrdise kb 14 HAWnS cbfhp%@sseiﬁ\ﬁ' ROBPERt (Of c?@cfoﬂﬁqlé I?;lehlgh
bove nti oned hj gh streng resin coatlng film
G L FeNgion b g HHBa bR GHIO dhdeSpar A ton to
té"leomgmﬂm aff 3Mcatethi, ghﬁﬁaﬁeﬁnelt\hlﬁf @m@—&e@ftlgﬂfgd resin
t he pr .of an
ARG L BhPab e RYHSEAY Y oobRaRirs ke R fbn B o
Mrﬁwh@mw%ﬂw@l@eﬁm%ﬁ m@pp@leyxdzl B mrmttaumedgu n
P& i GHRRY '?1%% Ahg t%et@lgéaglgﬁ%@mg%e@iﬂté 1tlon just

al i hatlc yamne Is prefera am ne havin

3 é%tm%ﬁbn%%%tﬁaé S AGTGREY pc‘smr1 ﬁéﬂ%‘l’é%@@%ltﬁﬁé thta% resin

campaFing ceqsFval ent apke89r t1@ ﬁ@ﬂutag t#od ft@leniﬁﬂa%ig afs 1000
%revent|n oncretg exfoli E % presen 4n

PenveRti & *pri ABF PsSpHFe 8r pfed St Fﬁe ours in

eﬁlsrtLﬁ:aneLendzf oF0ROPEf eand n tike aﬂﬁiﬁ@%éﬁtlﬂfrﬁé&?ﬂiﬂg‘w strength

r@gﬁﬁr&!ﬁgtff%qﬂllﬁ hoo @gcpglhl ?Eth Bg\é%hb darger and
rlner preferabl®y

surface conditioner an
pappenédgcoctitirgauidace aﬂ%c@ndrle;tlrer in environments of 20°C

and 65% in humidity.

?referably, 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 twoaliphaticamino groups inamolecule
and has an amine equivalent of 80 to 300.

In the method of preventing concrete exfoliation of the
present invention, aprimer is preferably applied to the surface
of 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-nentioned surface conditioner
is resin nortar. Preferably, the nethod of preventing
concrete exfoliation of the present invention
conprises a step (2) of applying a top 5 coating
conposition after the step (1). The present invention
also relates to a nethod of répairing concrete
conprising a step of making concrete-repairs on a
| ocation of displacenment of a high strength resin
coati nBréfémbdy, acHopieoat-ng fidaad and fhbe BbSRitioner is
%E?Hgﬁgr gsin coating film10 is formed by the ‘
ove- men |oned nmet hod of preventing concrete
exfol|BreﬁﬁrabhytheenwﬂﬁexbwéseeWenMEegkmmmn@ﬂaﬁxfblIation

r (0] | | e
SE1SSl pooCamOn R N i3 8] b 19 of gmniying o top

ERRBLPGt FRPO 5t BT A Ty DHSCREPIp ONLOF THE | NVENTI ON

The methodrekepE G..Vl%h'tﬁ@)ncélrﬁ‘d ebeaeXEQld RLEPALQL i airi ing
esenéﬁlnvent on 1 n ich the reS|n COﬁpOSItlon ()

p?%(\:/F‘a CW R 3RS |%|%‘?ﬁp WS JIRIFRA jerRc e et aRadsy on a
apdathen adtcdispheee®dndfof tashsggga; trngem@t}ad@@u@t €b¥ting film
h.it .i i medi.at el The, . .
‘?ﬂ?s?%b?ﬁ" il FRMO LA e R S FERALR R0 (i8hipo £iin
3 é@rrmeb'iu yﬂﬂ@ pea¥entedtiphed netlass wfedrevebeingatoncrete

&yfoy]géﬂbﬁ he resin conposition obtained by m xing a
conponent contalnlng ponoI and pol yam ne having a

speC|f|%?Eh%ﬁun§ﬂ%3H%%§ nISRiorentr B ad@st &lnigngesin

qmﬁg@aommﬂ?tmcmmwﬁe@d Q&Ptﬂ% dlﬁwéﬁ&letr&l\b%@a :_?n!e%od of
ate oceurs i ur et hane reaction system

4%%%%%;%%% ﬁ1 Pdtion rate and as a resul t

of this a structural viscosity is generated and the

viscosity @rdig rrf SHSRRGITMON YOk CI io

i mredi ately. 30 e present i nventl on r o the
thogh@fm&ﬁ@@énpﬁnﬁreﬁéﬁ@ﬁeﬁeC@%ﬁ@@t&tBaﬁOWhaChon of the

mnﬁ@&vbhﬁl%heﬂn(ﬂﬁlé’ﬁ £19& N g n &Mk S o%ngtshproxuded

 QyPPRLL IR T AP, e 1 COmOSl 100 D e
O@batsnga@gingu&e@deqddteywehhﬁdblted.even though it is used
immediately. The reason why the sagging is inhibited 1ike 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
containing polyol and polyamine having a spécific structure and
a component B containing polyisocyanate, 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.

The present invention relates to the method of preventing
concrete exfoliation which comprises the step (1) of forming
ahighstrengthresincoating filmby applyingaresin composition
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 |arger and percentage

el ongati on of 30% or higher in environments of 20C
and 65%in humdity. Wen the above-nentioned tensile
strength is smaller than 10MPa or the above-nentioned
percentage 5 elongation is |lower than 30% the
obt ai ned high strength resin coating film cannot

whibstapdi tbg k?}?li*f%ﬁ}l% tcggja%rlé t}aﬁtfre‘?lg%ﬁ)ll g%e%nlgPa or larger

associ ated wth egr Ion o Crete
PRAR P o1 ppérfaérl@m 9L 3hd abdigheeninl envirenyehts of

bsdandvRs0rid "Huﬁﬁﬁltoj tnﬁeﬁbQKQ BE ngltﬂggﬁlOPed tensile

% ﬁ %IOH IS .45% % %y g ove tensi
ERGth LahPdecer s DGt h 61 BSdie B tderaR preeen tage
byomgs ensn |ies Ee@érr@lmdﬂmgthé%ﬁwh%eﬁ the ki lslﬁrength resin
re .can ve or_exanpl e
R o o AT (AT R Tl A Tnagh S the
N asﬁﬂynaﬁﬁﬁIN;Bh|b@@gdhgaadathenpefce@magete and
ﬁé@cﬂ‘ﬁ?} 't&réa!k% theretarRHeSENERL YRS %%n% ?Lfvgltygﬁgtcﬁ is 15

obtai ned by neasuring, nore specifi

2o PRESFo AHe & %@@BW%%%@@G&I@HWM ks 45§ orhigher.
Ties | dbepasidiien Sifre':lﬂjﬂh Qﬁld %eﬂ:d&lﬁé@é)@m PlA &€an be

. ad|n a tr uch a at a )
I R e Sl S i 1 BE 7y e FansiLe
té&ﬁi’lmﬁml’stma‘, 20 rte0 cpmep:aar eyidferg moat @;d‘ample, Autograph

dﬁgﬂr eva uggﬁL dﬁﬁgfc§ﬁ§%¥gﬁg5{|es s cu )n?n t he

for m die fpnspl @@#@”@@Iglthaé@@r@mger@em@g«ee@@lmum in the

;&T@h&ftelﬁvéﬁﬁ'ﬂbﬁ ar VRASWRTRBS: Ofh 8734 By %ﬁé%@@ffmg, more
ercentaggﬁeloq%atlon 0 are given

Yq Eehefohntest Wie tivd. &wéagr%aogﬁ%re 25That is,
aaretsuet cdms@se*dlm IDQppTiEd tbeai fo BV SOPIENME H1fte while

9 hum usi.ng a ten Ile tes
S%gr%ﬁm%g %g{% r‘Il%]et_'sxlorg‘fecorrpo gt g?i Yor t?“&ltn?nglilﬁerguc}mess is
adgomrel merdndoededhiah 7scﬁat3emghhemeszrcmm&ts Bg X090 prepare
al pekeel §019'é4/ed'lu%t§%sbﬁ ?Lcalqbgﬁgﬁgﬁ;g%am cggzl'?e resulting

nmponent cont ai ni-ng

P@&tﬁaﬁ?ﬁeewa&%ﬁéwémca BBAPAF A AY Jf:ﬁ)IO}dltséa@y@ii@tf@rm of
NEhe? @hxﬁﬂvﬁeltﬁrﬁddlleQLI@|ﬂtD|JISt hesabpvg el et 3 sample.
M%l BQ 0 &Hya@ Eg LA %gﬁys tlonedt e ation

PP ShE0 5 Sl i Tt LT pagEh A D 14Ad P ot e age POAY
(&$ atlrmgevea_thyscﬁgndthnataﬂmg\ae’eemm;p_gmme@t of the prepared sample
at a stretch speed of 100 mm/minute in environﬁehts of 20°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
polyarine and the above-mentioned polyisocyanate are not
particularlylimitedaslongasthosesatisfythe 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,

t hepercent age el ongati on becones small and its resin
coating filmhas hard and briftle properties. On the
contrary, when the percentage elongation is large, the

5 tensile strength becones small and its resin coating
tiPRYaREOD fedxitisisecandelwalko praoherthes. TmaboVley, when the

t@ﬂé}ii@sﬂréﬁagﬁﬁs andyh p@kﬁ@?@%e?ﬁtgbg%g%&ﬂg%%&%%rb%ﬁeomes small

controlled by the curab

AR tFer %F%&ﬂaa*rl%ff@%fﬂ lb%‘i weel eréditikeprppericdns. On
e accmasxﬁ)e,oamm fid npdacdrer bt 3é T&thadhat | 1&@&@ the

ove bilit han enerall th
‘%ee f% % &“‘h%ess@sﬁegmﬁﬁ <§ ?’F@sﬁé’r €@ﬁﬂ3€x§€ film has
él@mg@le mwfeakegrspattteam e a@m@r taa@d,lev\beﬁeh@eh and
r | c n porti.on
i S |ncré%§% %'aE%%ﬁﬂygn'?ﬁggggFégﬁgsé by E%ﬁg%??%%lflty of
%é@éﬁ@§OW@P@ét&@@iﬂhéth@ﬁmHayuﬂamwgiﬁhbeeawasmmmﬂésllnked

ﬁ&iﬁ&ﬁ@o@r‘atﬂ@s&rpeaﬁg@hg #8, GBLIY tﬂ?fa s, when
uch ﬁ

‘@Hgve resin onP03|t|on can_ be change

FRP R EUF AP L he ¥R SRS breene e LATS Ifgrstrength

mmmnﬁr:by dn@th@dpaﬁdeﬁﬂﬂgg@i&ldﬁatifd}{ pR6MRIesmall. On
OAI )eb?u VA r&gnm\f}% t&}e f%) \y rO)&y rogpwsellgr}lt between

Qﬂmwﬁuwﬁhxipneulpobyos lBCpE&éGdﬁb@@néﬁﬁﬂlw,rﬁHéEpéﬁﬂbntage

t of th
S0 o son P e OFY B EOUR SV b0 Bl s
BESSS %éﬁlﬁhé‘on&@@% rivet iComEd Lravlead sl axf Widiegletbcared resin

d@mwugaﬁhogr@uﬁ 8dUichaheRrly. are less than lower limts,

respe e _percent ge 25 el ongation of the
reS|n% %by?ﬁ ﬂ$?€ab%e bt i T aheitse mesducaed gmpponent

Ayivemo t pas_t‘alauéam'byaMdmpftaglmd&&dﬁféem@kaﬂ@ﬂér polyol
educe ove

g 0 R FO R e g T Rgp P51 &5 o Dt gt ecuta

Wsélg &l Oﬁrth;@oﬂl_;?@gtaemep@llynled mcslmb labprefreabilgn2dd ROmore

aRal MrIdiesr ARIs¥0l . ah heren $an-061 Yry ‘?{;; W%Pgﬁto the above

ned bg rforn1n addi tion on o
PEDURE Lo T RE e Litoh 0 Spaitica Drd Spthd g Ikt adnen the
abbhigtrert Dxhde ndllcepylanfe 9¥hdeind hydroxyl group equivalent
are less than lower limits, respectively, the percentage
elongationof the resincoating filmto be ocbtained may be reduced
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 alcohols such
as ethylene glycol, propylene glycol, diethylene glycol,
triethylene glycol, dipropylene glycol, trimethylene glycol,
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butyl ene oxi de and tetrahydrofuran to pol yhydric

al cohol s such as ethylene glycol, propylene glycol,
di et hyl ene glycol, 35 triethylene glycol, dipropylene
gl ycol, trinethylene glycol, 7 1, 3-butanediol,

1, 4-but anediol, 1, 5- pentanedlol 1 2- hexyl glycol,

1, 10- decanedi ol , 1 2- cycloheibnedlol gl ycerin,

1,2, 6- hexanetriol 1,1,1- trlnethylolethane, 1, 1,

1- trlnethylolpropane and pentaerythritol. And, as the

5 Iutenesiitdlondd 4pdiyestasti qlol yiol5- Dedree eghim e lgidrérexyl
ungs 1 Ooj?fe%'a'?l%‘?!h@i r e_LaCZIJd;ﬂ:chE% %%\@Lo@ntdlg;kﬁe%ln,

pol yh drlc al cohol s ar boxylic aci'd “s

Isifodi %%t&l%ruﬂarﬁ c1 5@41@6%0&@‘3@8@%U d or
d,llfTB_t—Mlerﬁettﬁhflel W&né%'ﬁrﬁﬁe@yt@ﬁﬁ@l‘ C And, as the

t her i ven polyester

drld etc.
%?Hﬂ G e tiensst Be hd %SB@r elyxf@m Ebﬁgeé%}/ i $1 3% gompounds
dh:e]aﬂglleldibyoneastmhgashe Cﬂpﬁ@éaﬁémﬁtﬁod z}@gqidlqrhyvmﬁm: alcohols
; . VO e use al one or ,as
Y Bo1 v e eI KOS e e h B oL i par o acia
ap?@! mma@gﬂm %@&tmylﬁ%teahbeeenémta&hmq:@updn@ﬁntthallc

ARGk, PRER CuhBsby Hihoiled @ &%ﬂ]e&i})dl&%éﬁdeq: {hich is

ubstance as al i phatjc conpound
Pridtegr BY g0 + et ol eé @qu%@atﬁrolﬁelwelactone such as

c@b@‘%&a&tﬂhboﬂ6@etﬂétmﬂﬂh PdIofyaNM NaegkSPol PELYARSY be used
aal phatlgspol%&g%ne ha% % an aromatic ring i-n a

imolecll e *5TRe §he- Svel Qeoﬁbpgfﬁlﬁpecﬁéﬁght of the
aboveAadbphathcabmpyannnepbiyammneexaﬁpheneaGQnZQhQr

aEBRIQ ﬁ@ﬂtlgﬁgd%’o ﬁ'ﬁénﬁo‘ﬁdls al+ p e el %ﬁfﬂ%@( ‘i%nl% dtanqd can

above atic amne IS
lﬁﬁéuéeoao$uh>%‘§%nce W%ml#@%‘bm&cammmctqmma@qu ®r more

aﬁﬂhooéréﬁk@s aiti@\éembﬁggﬁlea BRUHNG: RIPOPHY aBRGe-mentioned

abi.l ity of ng of the abqve r'esi n

LORERC £ o Vg ThR Y erins iR d DRe e polyanine having

aab@wmm Imnﬁ_ﬂf ial hphat écupsol yalrl‘}d’lel,eﬂg{f\@r—%v‘e&ladgemolecular
. ven, i 0X vl enepol.yam_ne obt ai

w%%&ﬁ@ ?%% i r%é%lgﬁﬁﬁg' 4%!%5 drPaxy° Ty FEIPE

Opéﬁql‘cﬁ(?aﬂkmwwer potyol Arali py mlm@agulwwde@rt obrighe above

aDYﬂﬁQi’.‘ﬂ: S OHRS: Y tihy %@é‘%@x%bly‘%fo?ég&éeﬂ&fﬁd%% less.

|gh pr eéssure condltlons u
lh%lr‘%}@% Q' -2dBHR) resEiR S B dat an%pf themebR¥e range, a
sﬂg@ﬂ@@lp’ibpéfrty{ ﬁ'ﬁdWOiQ@%i[Mﬁ}U&tf AP BFidd ¥ighe ¥ ve resin

ch%%’sel Ig)hl’%:!i:.llf Cbg %/terlorated

As the above-mentioned aliphatic polyamine, there can be
given, specifically, polyoxyalkylenepolyamine obtained by a
method of reacting a terminal hydroxyl group of polyoxyalleene
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. BAs such aliphatic diamine
which is commerciallyavailable, there canbe given, forexample,
JEFFAMINE D-230 (producedby Sun TechnochemicalsCo., Ltd., amine
equivalent about 120), JEFFAMINE D-400 (produced by Sun
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Is preferably aliphatic diamne. As such aliphatic
diam ne which is commercially avail able, there can be
gi ven, for exanple, JEFFAM NE D 230 (produced by Sun
Technochem cals Co., Ltd., am ne 35 equival ent about
120), JEFFAM NE D- 400 (produced by Sun B

Technochem cals Co., Ltd., am ne equival ent about
200) .- Asa preferable one of conbinations of polyol and
ali phatic polyam ne contained in the above conponent
Tchrhetherdan ke Capeaitfd Galamy ngi \ee;gmlaraQ@mj dlou@n 20f0) |

I d ‘
O enpdr et Rer B8Prg S BBl S RefT e L g iphatic
Hdlvamiaeh e caltedineed 1&!’1¢Hd1@b@IVEC@S)IKWD®&1H e Irésine can be
SUMASIL197, 1208 abtRRag . Ther %*}_y et%egﬂg%'l ol Bﬁd

prOV|de suff|C|ent viscosity i mmed

Heheddpofeanine Hrr the vonppadnt c§ tb@ pﬁrfﬁéma@@wf the
kﬁ@ﬂ@@ﬂﬁé\ﬁg&x fitid 8o WLbBEREHed RAlA Hhe VPSE&PQ:[E¥ o Q.{e resin

am.ne e alen of the ove al i phatic
%081935&}&% ﬁaé’aﬁiﬂvalﬁm v b Ja%sf?éswwoiro provide
scdiftiaiiead Vmstbs1Hpoumm@mﬂﬁMEﬁyﬂaﬁ%drSmﬁx&ﬁgZQH@ Mheronent A

pr rii s less than 5% the viscosity just
a%?t%he Cg&%o£f§@b§cones | ow and saggi ng becones apt to

occurIanahﬁhébéﬁerQOmn@nemﬁrRabﬂtluy ptedppkyidnghatiythe
pRepdeterhophat ad. a}ﬁﬁﬁ@ lquii$aTRhe okh @ﬁez g%‘b af%h €liphatic

viscosity just after mXing becones high

Ppﬁgﬁwaﬁetap@wﬂ@ome JERYR ecfﬁ#ﬁ@s%etnfor?%t@eo@@@ﬁ@ polyol

~ cdhtbiaght in @heaabbke a;mpbaehe hot sappkyi ngshecP®s this

h and therefor rkablllt of _appl yi.ng may .
oRBREEEBf r A LRSS hedh,50e BPaRorrPeltisIRRRehr e B xing
bprefiesabbw aha eaﬂjg%lgmecameseammtponentmﬁamwmruf@im the

VBHETRRLLD e oy oyl et aolag e UG 0 nore

tésnTﬁe abbe- HeREPEAEY pugﬁeﬁfteg moxipar beearas| igh and

thepkEgde aﬁjﬂfﬁﬂg 'tﬁ@' HER n %léﬁ@)bfs'l%@' Yma ¢ Meddndifficult,
ni c s such as chrone

ments like i

OBt S T o Lt RE L becolies SBatioang) Gegrefore

thetanrkab il okiydef appayand nbe békeedadiorgaBiC The above
' S hel i gire i nsol ubl e azo

pg?%ﬁ%ﬁ%$n3§§2%§%%ﬁé§%f%§%g%§99 fgﬁfhalocyanlne

pi grreThe, ahm,]‘eg@om;@mw:, A may contaln 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 yvellow, yellow iron oxide, iron oxide,
carbon black, titanium dioxide, mica and the like and organic
pigments such as azo chelate pigment, insoluble azo pigment,
condensed azo pigment, phthalocyanine pigment, indigo pigment,
perynone pigment, perylene pigment, dioxane pigment,
quinacridone pigment, isoindoline pigment, metal complex
pigment and the 1like, and extender pigments such as calcium
carbonate, precipitatedbariumsulfate, clay, talk and the like.
Polyisocyanate contained in the above-mentioned
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CO.
B dﬂabﬁ?@ﬁéﬁ*ﬁkﬂg

perynone pignment, perylene pignent, dioxane pignent,
gui nacri done pignent, isoindoline pignent, netal
conpl ex pignent and the |ike, and extender pignents
such as cal cium carbonate, precipitated barium
sulfate, clay, talk and the |ike. 35 Polyisocyanate
contained in the above-nentiomed 9 conponent B is not
particularly limted and can include publicly known
pol yi socyanates. Specifically, there can be given

&R &et BOl Y he @ ANRal 81 1GRMROINES e @linBNal 4 Eneﬂaexsubllcl v

g@lylsoc anate conpounds and alicyclic polylsocyanate
l@%%a@%%e%bo@é’eﬁéﬁtlucéﬁéd’ raf-OfEE €an be given

@Ddazyasmy@mwﬂs@@mww coxﬂﬂr’:ﬁfrﬁis:,gl’hlb@algiﬂ/ﬁig pdBfisocyanate

n ane I 1.SsOCyanat e
s, A S PO B e bty mar e,
obtald&dtbyahmﬂdjman}nmmdda%wmmmh¢gmdg;so&yénhtmaﬂmpound,
i d S0cyanate g{t%}ﬁ% chf) " RERy ny! 'ﬁ&g&? cﬂ'ﬂp‘hen]meleochane

dllsocyanate nethane
i =R, OF xayllgﬁl@ﬂealdlﬁrﬁalafm@ C(ﬁ([oll)phamua@thane
dfléc&!’}%rﬁﬁego%kﬂf@itr%d e lngetdyilenenaly RReMHdi inide,
agﬁé%ggg nd car bodi i ni dation nDdlfled product s, .
285 SRR A r G ARy ol igheny Imethane=4, 4
dairiesaad yarert ez atMIm |, ﬂ&dlﬁheeﬁ{lgreldia@ié-z mr"lellS'@@%glate,
ii,sQ yana
}gﬁlgﬁenyei ]Cgtlggéir%g%rzwge @&ﬁ‘jdcfé:ﬁla eﬁ’re ﬁgilfr?é:ryfnate'
HQ#MMﬁﬁhMﬁenﬁnmHYRhﬁqMﬂuﬂﬁﬂannﬁhene@mdamalmmehﬂnndatlon
Irfordlrflte@e \E&M\R%one Nt o @bl i A4S Y yq%luret re ctio(rj; and

above- nment i al i'phatic po ylsocyan e conpoun
PASPIeFES iFa hylicdh apslidtie dc oxpind s tthereodan brogyvephers,
dfl@ll‘zer@Qn@t&lllﬂﬂe@-A A4 idiseyel-ahexy ! mﬁdﬁ@&tgzlmethane 2,47 -
4? 1.S50C e, i.sophorqne dili a gulene

oS éé ¢, “An&HeES 5Fai$8% %DQFngé-EEG preducts
thareodi iamed atredie rmedi ffired pxhedl:rm‘ethali@ht of curability.

P behohgTaid 28bL00AR bhed RLAUGLY. RORY £9eyiRal dompound

bove P |socyanate I S commer
ag aﬂhﬂélf@ l@ﬁ&@wmag‘iev@ﬁmpp@ndexw@ cam beiwinere for

eMaﬂpléPr qqlu;@eal%NhBB@NNﬁgEQeXHBEEHé&EsbH?HéEBX isophorone
MI]ionate L- S (produced

41 q_:l:pﬁcacw e, and isoccyanuration

m@dn.cﬁmatiefs/b;(bﬁ[ladiucedabbbﬁ?ﬁ?ﬁhﬂ&Yb’REﬁbﬁMﬁled products and

p!:‘%?yﬁg@zaltIQh) modlfled products thereof.

As the above polyisocyanate which is commercially
available, there can be given, for example, Millionate MLT
(produced by NIPPON POLYURETHANE INDUSTRY CO., LTD.}, Millionate
MTL-S (produced by NIPPON POLYURETHANE INDUSTRY CO., LTD.) and
CoronateMX {producedbyNIPPON POLYURETHANE INDUSTRY CO., 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 the above set-to~touchtime isnotparticularlylimited
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The above resin conposition has a set-to-touch time of

30 1 to 4 hours in environnments of 20C fromthe

vi ewpoi nt of the reduction of a termof works. In
addition, the set-to-touch tine refers to the tine

el apsed before the resin coating film becones a state

of not getting fingerprints @p it when the applied

resin coating filmis touched with a finger. A

tenperature in 35 nmeasuring the above set-to-touch

&hcﬂﬂi‘aﬂ bR Ehapt ARt yhe M edrllicrand 8fe P%éﬁ@étlv% works

r at ure [ n conducting the respecti've
%é‘ﬁ“p PHEF-esTRS oIS iTam6P UddPn Hsere inethoduathod of

pr@v@mttirﬁtg ammeabeegx&maaibﬁrbpftHéﬂprerséﬁeninventlon also
Qyvention alsq _I;E Cgb{g_v%\L set - tottouch time in £ 10
Lrperattire rgﬁé: 8f -1 380 afdt TR EF b e 3’?13enge o
mg}tﬁdahndntmén:éftﬂi’es&g@ de gpaRen by lﬂpﬂhé h@agglng property
| o) or .t rat
R F Y BLLPEP o AR En e B S8 P iy B ures
Foricenducteiio|fhe iwoFksf- the present invention, the

above Meshe GOARSSId %e‘v%n(tkiﬁ@ egﬁc%telgxﬁéﬁmléﬂeof the

above camponent A he above conponent
RigTtfutt ithy éoélbog]ée aRp'] ff)ESlThé?OU‘P§§é§FLP§ b$ Cttf‘fealned by

wiesiinmy tm@nabsvﬁl @cbmgé)cuséniafﬁ %ﬁld‘ﬂthlengbbﬁeg&rﬁﬁﬁ& 9 B before
. t apoye Vi oSl jUStat X 1S |
R ' T B OUEY 3500 W) YTLBLIEL SEXD0 L3cin
Qi asgdiiercgmpsktien Iitisxuegrmjécﬁ P35sThe hboyer. When the
a\HoiféosﬂltsX: sli ﬁﬁ%@r ntg ﬂ(fncg f; eérf?g)hy 81588 1%1 a*s, a
furt era 1- a é:’

| ar ger an pre SS Or ar ger.
SAS WIGRBP e HE B Nt e b e h tél@nab%%w compPaptiéion 1agegraded.

Tefe &Bownww@oéitgnhhﬁe ﬂftﬁéﬁgni)&rl@qgs E@éf@%a§ﬂ§| 1€ma.s or

: V% f
1R vy S 05T HrGeroeRl F08era. 6 dhgger.

wor kaﬁnﬁl,tWhaﬁrlappbytygajba@@nEss 11d|d‘d‘m1:mﬁzttloThafa_b®yae lapse
o $80R) B}ﬂt%%t BEofl LADSELLLnd 1 I TWB @RI IOM . LS T Nynen

| S pre era S Oor s er and
tblﬁefféﬁé@rsytm@fpag priapee (@f 10 migddigs dron fhehaixing is

1BEg8eNthate3ebbPbRO t 0
dé?é ha bhoy, E?@lgsﬁgﬁﬁ%ggﬁgrgﬁ]?Egﬂ%ﬁh@ becomes

18l bect ThR PPOUEI 1P B FCEF 2 A2PagsE 4P mimites fron
thienmtieifhyomst peeCoppbeyi 8000PamkXbRYUsRAUISHI BAHNGurther
p?g?gﬁaﬁggpgﬁsnﬁaA %%jéﬁé ant B f%dl%lghvul% %he present
description, the terms “just after mixing” and “after a lapse
oflondnutesfromthemixing”arerespectivelydefinedas“after
a lapse of 1 minute from the completion of mixing and stirring
the above component & and component B for 1 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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speed of 1500 rpmw th bench type D sper"” and "after a
| apse of 11 mnutes simlarly". 30 A nethod of
nmeasuri ng the above-nenti oned viscosity is not
particularly limted and can include a nethod using a
vi sconmeter such as a rotating visconeter of cone and
plate type well known to thage skilled in the art.
Further, nore specifically, the viscosity of the resin
35 conposition in the present invention is a val ue

m@a@meqig ttylelxllsaeesw Iaﬁ&éﬂteawsseosf bymBh b €L drRPS8Sninutes
m nut e. an fromthe m xi ng and

Do R ] Qs LB bSs (o 256 L ARG 1 108 at measuring
@@ﬂ&ﬂiiim of 25€, 3 deg&ee anghe eone and f&é@%i&?@i speed

S 2Bl 5 Dl R BT Rl P25 chRS e SEA ol TSRS tupe.
the aﬁ%m@fQﬁﬁhd@heﬁtfOAmaﬁdtnbe aboie obnpomeritoB®: iomponent
Beind #3UGRc3eRYbBAENR BaLL ose@fj]rf" stﬂtY:lﬂr gx%%xgﬁﬂg{? a ratio

equi val ent to an 1socyanate equiva
Al B BYNRREH Lt HECHR G X3 Rl 49 e ARge¥anRthi edeiealent is

BhioYe 1/nange, Whek etsllerfcclaﬂtlanglért kat'ia\@a e@%ﬁ&ﬂlﬁ%he above
]par}/sel cal R opertl es % be attai ﬂ ab
7 & ROPE G er RhHY ViR ce fahabhgaoCRLrgperties
ccﬁ‘n mee\aemallngdconﬁt@taéacaré aldrad Az abrehgrepeesieny 1/1.1 to
jvention conprises the step (1) of formng the above

%lgh strength resin coating filmby applying the above
resi n The @eipodi pilopreyenia nguchacs etfe @aﬁodeae;oﬁh@f the

Wﬁ%bﬁﬂ@gn @&wsfftesltsh@%taar Gl Cetafct

d’?{above
an n mchude for exanple su st ance o tal

S SRAGC GRPAY ‘aOﬁHtlarEltam ]Wét%?P Yingdite athtee Yresin
C&g@fOSQﬁtl@nalﬂd cnarsﬁzraggée@et@oﬂs@e@ﬂ@d T @l ove -néRITi oned

hose sk|II i he. ar Pr ef er
S 0P Bad K ch s L apfGarci s fhE example,
apﬁebéh@nt:ﬁ\ﬁéﬂlamed by appru.eg‘ 4md ther ialpueniooeret®er water,

BALHHTT I SN RO AR, Vi 1

Wittdr Enewerte TRoge kg rssdnbihe Byt haPraﬁea@biiMerﬁhmthod

othpblévé&Uﬁlrﬁ@ doh@ reGUEL BB 84 0 08X Pltirat hPBseRE ﬁ?vérhﬂon is
t he resin COﬁ'pOSltl on, here

aegﬁ%gr%‘% %ﬁ ajg%gtp ?flt%ﬂ #tgplﬁwtﬁanasq%eﬁ ec]o‘tfﬁ%%s PgAtions

ofhthe road or the railroad and top portions of building outer
walls, where there is a high possibility that an accident may
occur due to the occurrence of exfoliation. |

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

Afilmthicknessoranapplicationrateof theresincoating
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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spreading with a paddle or a trowel. A filmthickness
or an application rate of the resin coating filmin

t he above application of the resin conposition is not
30 particularly limted and can be appropriately set
depending on an area to be coated. In addition, in
order to adequately exert efijbects of the present
invention, it is preferred to set the above thickness

of resin coating filmat 0.75 to 2 mm A curing tine
i idpradeguale BRYSILale AOPEHELES +PEna 5 %%n%%&lgﬂ%6 hours

filmof the above resin conposi tion are attaine
QD MOLRe2RPH AN ey | orneenth ey 281Gy Eonposinnlon i is 16 hours.

gener a!lﬂ )thb&nh@blb& oﬁrpﬁmféh’@lrﬁb |dﬁ>n%‘i‘é'tﬁe°@§?8§.§a@&on of the
exanp hour.s. he met hod

or.
IR, g BoneT e HhayRl T tRORa5F TheoAesants preferably
dmey et ivdriclt lae paliovee dur baed iefi.coBgrebel yongreiergbiner to
[ ppl.i_ed. .. By .appl yi the .
-%?$E§¥£§%§ﬂkggg ogg g%é?%%%goghg%ﬁ%¥§%% r&ﬁé ggﬁe%?%%e high
DI qiHE lFePd thicgla t istor admhtpesha abave nguffioe tof tdencrete

ahove S;hibi“@@@d()f ﬁ@rlﬁ{@ta%ov%a%e}?ﬁl'omﬁoﬁg‘§me%s tREre can be
I one priner, here can be given

above- nent
Elst ﬁn%gb%%%%% %W%&H@%ﬁ 6ﬁh?61?hetcaﬁé\¢ea§9rfﬁa%@r6¢ce of

c‘rﬁlco:@rw,ebﬁd aBdaaso@me PONRI Tiyah vy i Banai & qmc?d@é@du%ere can
nol sture

th d.R-MP
IO R DO e T
maﬂrmr Bedudadby NipPordgte i@aCdR, VLAY i) Erﬂ‘roug(}ﬁ(qw&ﬂwa WPrimer

SN Sl PE S, ORI AIED EBb R SR ., 1.,

ove-nmentioned prinmer is not particularly limted

and CﬂnméﬁﬁbQC@f 41951 £XRFPL B éﬁé’@é‘—mé}ﬁﬁd&éﬁ'ﬂhmer is not
ay appllﬁatlon and the ik
I

I,
Pr&%&l%i&l??ﬁ iR PR aPel La UBILtERe | GRTr SEETDARA grush
agpyilng tibng rodfl etﬂ'lalipplldi&tlmnﬁ, theagheya iapPlideadn®Bhe like.

e a C

agpr%gﬁlgﬂt é{l%ggé?g 20%%51 nﬁpi%g?ﬁlonpre%ee’s angk aqfying tine
oibshe primer. mothexahplve apbéncIbiugh Guar doR- MaPriimedarly

lhﬁlﬁ@@dan& r@ar@%@ bﬁﬁ‘i’b??’l&%ﬁe ycgggbcgeeﬁﬁdﬁg%%&%h@/sggCles

21§H§g$ K ing tine_a can m nut
s 6! Iee r”&ﬁﬁl i cBRY Gcammsl exnhepnTeugh rgtavod Rofi! Primer
ipresedt ithg: eppehieke iexf ebkat¢@f W 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
the 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. And, 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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the present invention, the above surface of concrete
may be one to which a surface conditioner and a
prinmer are applied. By applying the above surface
condi tioner and the above priner to the above surface
of concrete, asperities on the above surface 30 of
concrete can be adjusted andighe adhesi on of the above
high strength resin coating filmto the above surface

~of concrete can be further inproved. And, by applying

dhe s facse Gandidd ongl g élhﬁ‘er?‘urafrﬁf%ﬁg N £ ’cement, _

eel strength can inproved.” As the above-nention
IFree-< anrdl F?%h%rmorat%% COMSLRACY REFILACRItIe llke can be
gﬁd\?@SJ OIAst sut:heaa@@iq’Eaéarcf:@@@lﬁioﬁ@ﬁ,Crtﬂiﬁcl’leus &ftﬁm&él%lally

a r_can ven nd s ecific
agaglrleag é na- ¥ gg}nﬁ) ‘?grﬁ H?ﬁﬂ B 2() 'H:l ]g‘?r (ggoxy resin
qu&m&numdmentgmmeﬂarAsusﬁeheacsmdiamenennﬂréd@@eﬁ,by Nippon
des. C nc avai |l abl e, there can be given
Iﬁﬂ éﬁargﬁgf %#{er (epoxy resin 5 polynmer cenent
rmrt a|A Fethace cdordictivémer theodbroae erNiliopenl sPaifiptce

hdi tildhe)r, i@t ﬁotApHEEE@QlQEl?pPL}ﬂ_E‘theﬁ‘ﬁd can include, for

abov nengloned surf g § con itioner is not
SRAMA ISl LPFy SPRR RebRarE fanthe GRRve Tt LabagARp Lication
ntet i cslane £ metid adss ias cbh@o&b@i&n%ﬂ@hh@ﬁeid fappl tBakkaBsdhbr an

t t
SR g 025 S8 OO B0, S8 L e sones
isf thheakave a?d@lclccmﬁltqrorae:re npf phetabuizeréppllmatecmrand can
R S p P id GHE &F lilép%h%&l%%naf?ge Eggc be %ggﬁbeg%lt%face

set’ dependi ng “on specl és ove sur

coonditirafer. FoF eé‘)@é‘l?d{ee whee Torsighuandrir EFWLERr| &9 used,

tlh& aselicddidhearpbhaatd ertr at 6 GARgHAZ $8ld @held%@lng time
Hg and the drying tinme at 20C can be set at 1

aﬁoa C li%&}rhé’eaﬁﬁlty ?*ﬁgIM?‘ér§ prekRd PP Wi ahirlewsipreading

winthhed tobwappl yi ng t he above primer, a filmthickness

td : of &
O 21aARBUAER'd O UIAN AN ARV RIE, of L5 TWhiness
OFnap u%@%—‘t%%ﬁmé@fd%s @ﬁdoéddrh/hng hielpei cwértld@ahm@e@rlmer

a2bone. pa&yt s £10f ﬂlxﬂﬂté@ ﬁn@@%ﬁelﬁﬁlgmégﬁﬁgegxﬂcé§§1'e'%crlbed

flln1 on the surface of concrete, It is
lBogé ELFRL pHeFeht PPAe2BBKErete exfol i'ati on.

By thus forming the above high strength resin coating film
on the surface of concrete, it ispossible to prevent the concrete
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, it ispossible toprevent degradationbyultraviolet
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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25 Further, the nethod of preventing concrete
exfoliation of the present invention may conprise the
step. (2) of formng a top coating filmby applying a
top coating conposition after the above-nenti oned
step (1) By applying the above top coating
conposition, it is possible ta prevent degradation by
ultraviolet 30 Iight or enhance an aspect. The
above-nentioned top coating conposition is not

prEtt Lol &y | Yot b @0 @ngs cansi died ,
subst ancig{ ?/\,hl chis vveILI:' known t%@?h%%gés%l éecoatlng

THEPAT 1 E L QR FCaknAk A Pénr%%?%gaﬁlqwf%@ﬁﬁi@sqﬁ P@n’ioncrete
Ams etbaretop esaalﬁgaidmp@sq&m&ml&m Q'&@grﬁdéi@:g.%QQMllable,
%s? g%glz)te:qgw %n, %or}pegcsa{zéﬂl%n Tough %u %Lﬁt}ltr:gpgé)gl gutr};ethane
I%ff:eﬂt (£ tccpaamrag femndd et iypemidudes e adippigh Paint Co.,
sitions so that it can follow the deformation of

concrete. As such a top coatin onposition which is
comere i 9P 158 e/ ing Hévee agimvao@neg]med dop coating

(ﬁﬁ@m}éﬁ;lo@m n@tabﬁlé@ﬂ:g@aﬂ?gt lQMEEEHaﬁﬁd%eﬁﬁslr{bltLRfé for
coati.n nposi t1 on Ero uced pon Pal nt

T A TR RatcoRespatpi Ag EHE AbOVE-HEN el g Leat Lon

ngetdta dyg o £ Cidig @siitneen IAnﬂpta lﬂaﬂ_ﬁlliﬁkﬂ@]fﬂlé/hsé o &ﬁ%@l@catlon
t hods as

[ I u sane
e%%lengl on%gﬁgpg i ca‘% tﬁlel Oﬁe‘f%g‘ingf C?Iﬂ%o‘ﬁ’fln%nr in the
ammfe &Pitilimatthiosk mess nert axardcpmuleathyodlma:teei amad can be
éilﬂ'@ﬁdﬂﬁ:ltaﬂt@yo St Q1 LORY | o@lgt%l ?) thrée gboyve top
bove appl i Cat]on are not “particu 5m% e can

C}?é‘ TREFOpRP Bt BI Y1 setFUe BERBP HY/ dﬁlqmgoggéc@@@r@ﬂmm coat

iabaged} Ophe Qa1 L €W AU BAn FAIs&XAHPI. 1 2MEMN? and the
Tougl GQuard UD tgg coat 15 is used, the applicafion
Fte9cdimse 2SeR0at 83120RgFAD aRdlBhROUAFyiRgUsinE Beller

appCicatibe.set at 18 hours in. using roller

appl i ﬁ%é@l@od%f'r?etﬂ)(:ﬂﬂﬁg ?c@e'ﬂ% gy ngfge egsfentth Invention

present I nventi on erized
@ﬁ&@@q%d@ymkamm¢mtem@lrgonaa location, where

adil%ﬁl@i%%’ﬁ@iﬁtt Mthﬁgﬁ@ﬂla@‘e&oﬁfhé g o Qfﬁecﬁﬁ %an coating
e UL N R et

y
bﬁehhﬁdrmédpbgverlél Ago¢enfkehéd of preventing concrete
exfoliation.

The above-mentioned occurrence of a displacement is
identified by visually checking the surface of the above high
strengthresincoating filmor the above topcoating 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, forexample, 10mm, it isdetermined that adisplacement
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 £ilm.
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exfoliation. The above-nenti oned occurrence of a

di spl acenent is 25 identified by visually checking
the surface of the above high strength resin coating
f ilnor the above top coating film Herein, the

di spl acenent refers to the quantity of vertical change
relative to a plane of a coatigng film and if the
quantity of change is, for exanple, 10 mMm it is
determ ned that a dlsplacenent 30 of 10 nn1takes

P 200 s T BDOE, ARSI SPE e PR320, 9681 LAB v
d&ﬁﬁﬁﬁbemﬁntlkﬁ@wmmxﬁmhbkershWH&nﬁhﬂduhplaCEmembpslarger
ﬁ?%vgb%mr &RRid 19, W'FEFLbE?Lr.{%g"@Jat'@ﬁé SE??%&EE%SHEH%crete

resin coatln m or ~a coat
PR DN %5551&’%%|§Flﬁlc§ﬁéﬁlf0ﬁ§§m6§§nbbb§@@'b@ 35y gpecome
dierabove. resin coating filmor the above top coating

film 15 Furt her, the above r ir. is preferabl made
when FHOEabOvE G S hBRE  FSaR) HbAoBRArFEAL. JREA nethod
dme:apapﬂlan;emmmtcnes:el atgels phaBeBPem thiderihd Stdve method

t de dat| n.caoncrete proce
S%A\/ﬂe#%%%}nr%%n oreg{:%ezat tgL% F i e sy 6@8&%%0 the

Sd;llfﬁaq,emf thAsrépﬁlnemacmﬁce be elfrt@gaamebyibyg Ibheded treatment

@PRes B4 ned method of repairing concrete, it is

preferred that the above nethod of preventing

concrete exfoliation is applied again to the surface

of the repaired cepcrete aftenr:appiyiimgomeeded
t t t f EFFECT HE . | NVENTI
The. raERod=5AoHh QFoRE S NEdHE: GPBCEREs FATPOARDE Sng® the
pressarit inmeahtbonis @ merbbHodf ofo fudnng aghaghigirength resin
f
c%taft '}%f I&ﬁhelng;gg%gféé&%lé{#%Q?X%Q%Jo@%@&%%hf&coatlng

ropert coa
;éflmdﬂhél‘l@ts@rlﬁéllcﬁg? GeorereteBAPBYA iwm@@@pﬁ@dtl@y obtained

bﬁ_lﬂ ﬁihﬁﬂn@ &%ﬁ@@%ﬁt&%ﬁ@ﬂﬁ% pohyeh and pmmrféehavn,ng
aV|n EE%CIfIC structure and_a cogEonen

FYFSoePARAFP ORI REBREZ 101 BEFSI Yy SPeYanate.
Thb@‘b ffoff@m enstys st pdesh bfh efror ¥bPYytdtea s aeuRonENi g the

PoBBe R A TR T FeR R e nfY Pl Rk fpgen the
r?ﬁng-cgmpeanSl@@neﬂusedbemmaéxas¢hﬁe diheureasppabdy diis is
cBaki REradVes bt 8ht 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 thehighstrengthresincoating
film or the top coating film obtained by coating thereon, which
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reaction rate occurs in an urethane reaction system

having a relatively mld reaction rate, a structural
viscosity is 25 generated and therefore the viscosity
of the resin conposition becones high i mediately.
The resin conposition used in the nethod of preventing
concrete exfoliation of the pgesent invention has a
high curing reaction rate and canconduct nore sinple
and shorter 30 construction than conventional nethods

H§bngegﬁa§§r§é@t Sefe aﬁé&@ﬂ@ﬂhc{? %éfruer enecrl | NGE L ete

iring concrete
£Rvehi # bhomake sheskdrat eordpands aoﬁeaanocmrbmamm easily
doflisplagenent has takenpl ace, of the high strength
resin coating 35 filmor the top coating film obtained
by coating thereon, which r 16 has been fornmed by the
above met BadToMOpEEYeRt CRBREONGI ot/ TEKf @NVEN'T@GN a

checki mork and repair rk ca be ea . .
conduc eqr %BSEB %« Iii ¥ﬁl\f§\ﬁ?’d\?ed in
c&@t@mm erray @ﬁssgﬂcas@m amm:masonbwtl théegdesart hetdrention

ié‘nogqtl?dllteg%me ?51?8@5*1? e(kaf%gg@l esIn?Hhﬁ:'ﬂSn “part(s)”

present 1 nvention 1S not t he

TeSERT 0 IR )t iboh weistt(s) refers to " part(s) by
wei ght". 10 Production Exanple 1: Production of

onpo ent -1 ERON B- 500 GRAY. coati ng conp05|t|on
CHorPn Crgiced by TP fokG PERrS &1
Chemni ¢HITSHEBON, B=5G0, GRAYC@@Taltﬁ@gcmlshitﬁﬁnsgbllhlt(i@n
rs ol onen
g E d‘koéx&quayg?{&%% t(%qllfl(i%é\zl (lfﬁ P\élnbth (Tm&ﬁ& Sa &r agg‘td a
Crﬂﬁﬁalé‘rg compgsdtiionabogrolps csmmi;sm@ pargartof of a polyol
RN+ SAMRAL St %ghyakemnaé%@ﬁ éjﬁuft%lléncto db%'&ﬁeq and

m ca and car bon , and

AL aEe EBWP%ﬁtoflébl%ﬁtg?naér%w%%d»512 par t4 OoPayEﬁmﬁ/mEment
o234 (iald phethCudi G nRiPy Mu_qesdnbmagla@n mlc:a and carbon

ec noch cal n U|valent
DR8N 58k B O ettt Yy B T oS Ean e 1 00%) 67 parts
a@fd_f é.cpiatve o € ORI NEL (D93 3 Wwefal imihesd cantd sadequatreldiiced by
s, ﬁ‘é@ﬂn&@h&ﬂ@éfs 2o. , 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-Z2 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-230 and
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conponent A-1. 25 Production Exanple 2: Production of
conponent A-2 and conponent A-3 A conponent A-2 and a
conponent A-3 were obtained by .follow ng the sane
procedure as in Production Exanple 1 except for

m xi ng M TSERON B- 500 GRAY coating conposition

sol ution and 30 JEFFAM NE D- 280 according to the
formul ati on shown in Table 1. Production Exanple 3:
Production of conponent A-4 A conmponent A-4 was
bt ah Nafl Db :£i0ld QMRS ke %%'T%hep!f@?ﬁgyé%l@ﬁ éHown in Table
Production Exanple 1 except for mxing MTSERON 35 '
B: 500 GRAY coat i ng conposition solution, JEFFAM NE
D230 and 17 titanium di oxide according to the
fasrallati on shown in Table 1. Table 1 Production

. [ V4 A D 1 A [ A 1\ [
J EXarpre ( Conponent) = T Wy = .
M TSERON B- 500 GRAY ¢GACPEStionFxa :18.‘5.9%%.."*3 9%. o
97.0 sol uti on art) J AM NE 0 0 -
P X (p \ny&—lfl Nt N (R:_%_[\ ?k %b nr\? 3 )n
'I!'SE'RENI Ilso,ld \('_:rlk]A C \|Jal ) U U U UTUvU T POT T T OTT
S, A ne sl alent fo bydsoxyl 51 <[ - group | o9
£auivdl.e ﬂj) anple A regin conpogition 1 |was
NP2 PN ST -1 0N ot o af + o
3 G AT SN A ARA RN K I e
atL S o lﬁ'f{ SEREREA A JOO(P'COUH e agg“* 56 §'§soey'a..§t'g
?@ig@@neﬁ E%)“;J&F%srl Ki nzoku| Paipts & Chenicalfs Co.,
o eqs alllve%tegg}g i socyanate group [135, “nunber of
ittt ofar—groups— 2 —sot+ds—content—1+00%—Ffor—1
mnute at a rotational speed of 1500 rpmw th bench

Hagpg 1l gper. After applying this resin corrp03| tion 1

to a il xaé5?1r\f\'hclolmqeaos’sr_gLrtel‘rél)%I f%\ras oBtalgagdby ianlng 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 applying this resin
composition 1 to 'a”élate while spreading with a.]_oaddle, 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 applied at an application
rateof 0.12 kg/m*with abrush and cured for 7 days in environments
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15 set-to-touch tine at 20C was neasured to give 2

hours. The resulting resin conposition 1 was applied

to a polypropylene plate while spreading with a

trowel in such a way that a filmthickness is about 1
mm and cured for 7 days in environnents of 20C to
prepare a plate for evaluatiﬂg physical 20

properties. And, the resulting resin conposition 1 was
applied to the substrate. sanple 1 and the U shaped

|id sanple, which have been_ prepared accordln%}to the =
offof PHMitgOBEBEB ARSI AR BPPI§EHUasH Ot ahd afU-sheped 1id
flog/ rEraliotit iant.r onel and cured for 3 hours. Further, 25
Tough Guard UD top coat (urethane resin top coating
conposition produced by N ppon Paint Co., Ltd.) was
[&pptﬁd@ratoinsampﬂecatﬁpﬁramapa of 0.12 kg/nQ with a

b h d
ruSnTRRds GUESDL Olafo 1By Sl RO BOERLS- 1,00 206, 1, 2

to obtain a sanple uation and a
(Vi§ mpotasvall Qaxi bh0 ¥ F&tba@tdhr@ ¢f ssdomilre tpr epatr at Uowhaped
19dTheesiF fages (5800533 UGd BE QY 0O d I t1dla SUBRISAIRS . The

B2 B e it e oY UEan T8 SR S e £

2@r BENgs WM heat &bt ke sartdendThBen ab@y@? H& rzaz{c%] dattdon the
LB aPEoHE s RE BRI PR AL, on (e 1o

én out and water on the
sur f a€e thessuxfanedt whelr ot oinawglbet rFoe s Re Samd Hcehaped

l@ﬁ tz%%g}}@ﬁiafd E‘QW %H@.ﬂeﬁ:a(tc%?ne]nt ot ShaReth i dd Gpoxy resin

(cemsnt nortar-cont al ni ng epoxy
SP‘égﬁﬁe §91‘1¥1&Eéo%‘ﬁdPFPéﬁéﬁdpF’é’dHéEBOByPRlilB‘p'oﬁoPal Fd ) was

aﬁplleﬂtad: AnVaso 1 2t i @l ratt cadf appl kgahd RRilat@fadinPwith
ile sgreadlng with 15 a trowel and cured for

algr%ﬁ s2Pd eRbProRRentS BPUSECID RBVEREFrMeREGgRT ALY
R-M Prungne { nosigriaoud R & rametrhaned. s thesd cupabbenrethane

I d t
<BESELEEREY SYRRRDE D Bhon Sl 125, ST, Tducl s
a?— o%n aPpﬁémasfrlm savErohfents k@f/méoehfb aobraph and cured for
qtneeﬁ@ lgﬁaeﬁts 39 z?o@@otbébgpﬁdsdﬂsdtm's%ﬁples 1,

arat|ve Exanples 1, 2 Resin
2 %ﬂ%pgl?? % A2%Br85obt ai ned by fol | owi ng the

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 toA~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 compositicn 2 was
applied to the substrate sample 2, obtained by following the
same procedure of sample preparation as in example 1 using a
mortar substrate 2 {(a mortar substrate formed by masking one
end portion of 50 mm in width on the side of shorter side of
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same procedure as in Exanple 1 except for mxing the

conponents 25 A-2 to A-4 obtained in Production

Exanples 2 to 4 and the M TSERON A- 5000 curi ng agent

according to the fornulation shown in Table 2, and

then plates for evaluating physical properties,

sanples 1 for evaluation angdgU shaped |lids for

eval uation were further prepared. In addition, each

of all set-to-touch tinmes was 2 30 hours. Further, as

re co lLon_2 was

8L oEXRID 8 LU, OGLBRCPIRR Lo 20, LRRLIST (0o

%lé?l%tlmttﬁ:é-dube’ @fmgm@diesmnemm theapriepaexaiphendthod of
rt t a u r

By ok 1D oni a5 and-SOCE: on o BB Ft oW dCi oh 1 RETPe

it Vbt side of 19 the nortar substrate 1

with a masking tape) in place of a nortar substrate

Q%éﬁDHEthOd simlar to the preparation nmethod of
le 1 for evaluation in Exanple 1 tgo_prepare a

sanpl e "2 for evaluation. 5 Tabl Be2iResbmrposipadsint i on

1234 Ai (part) 98.0 -|- -1 Conpongnt |A A32-(part)
- 100.0 - AB-Apasdnt) - 9790.0 A4 {parft) = - | -
114.0 M TSERIY Caimanent. B A-5000 LT /g 33-0 35. 0=
CPTRPTSRTO A ggamy (L) EXanpiE 3 TA SanpHegh fpr——
eval uation, 1 Sy forfevatuationang 8 & 111
G[JCU I } L mua}l UfmvweT T prTpai T oy T—OT A4 ALl g
S Jn Exanple|2_except for
é’ﬂ'ﬁlo%eﬁ%e‘?m T FURRN prive? (wateP- Horhe Eppsdd - ©
resin prined 39Srduce® My N ppon  Pai nt ltd. ) at

an appllcatlon rate of 0.04 kg/nﬂ with a brush in
E&gﬁgqeog Tough Guard R-M Priner inpreparation of

sanmpl es.
A sample 1 for evaluation, a sample 2 for evaluation and

a U-shaped 1lid 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

brushinplaceof ToughGuardR-MPrimer inpreparationof samples.

Example 4

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 not applying Tough
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
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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15 Exanple 4 A sanple 1 for evaluation, a sanple 2 for
evaluation and a U-shaped lid for evaluation were
prepared by following the sane procedure as in
Exanpl e 2 except for not applying Tough 20 Guard E-W
Filler in preparation of sanples. Exanple 5 A sanple 1
for evaluation, a sanple 2 fegp evaluation and a
U-shaped lid for evaluation were prepared by follow ng
the 25 same procedure as in Exanple 4 except for
E@%IﬁhﬁfBﬁﬁkéy@rd R-WPrinmer in place of Tough CGuard
reparation of sanples. 20 Eval uation
test O eaeh %ft%@béamﬁﬁé@Srlérscp@mmﬁpbscpm driz> 4 and plates
=110 eﬁrladﬁﬁ‘?c:Lnfgobh?%Ql:HQtpf@p@Pﬁ’f'éé:alsaﬁﬂﬂ&?ﬁf i esy evaluatlon,

a les 1 _for evaluatio for eval uation

SHaped VA o g3t F ﬁpe@rﬂel%s fon sWphgation, the
ﬁa/hﬂa}atng)mﬁaem&i/kﬁf e eetirluedred. coTr’ﬂﬂJcﬁ’s/@i uatth@n evaluation

ned were shown .in T . (1) Viscosity
%:gﬂacsﬁ q}q'lat%heecgb Hihed Tesi cTo"’1 eSI fons 1 to 4, the

10 viscosity after |apses of 1 minute and 11 m nutes

fIn)oRx g, 5 5 letion of mixing and stirring was

msasured wth a EH ty vi sconeter (a rotating

Vi scolfBt A ChHf OéoﬁéeaﬁgtﬁFE?@ Fopen genppattieed byto 4, the

VIQHIMEE M@terrrqa@géswg:fcqn&utdm andl dlqgrn%u@e@lﬁom the
con r.ot ati_onal eed of, 0. S%m 250) .

ST § TR APBRYRR =BT di%n‘&a&b%reﬁwfkééhao‘:ffi type
Wﬂwocbtt&lme(dl meﬂ:artlcxgnmsuon@rtlﬁrl dfo dbzi@&arﬁpmlla&;@ e

I S0. as
A R A TR R i R
apgesegoBeQr r@th;@arlwadf speaggiofg 0af5 emoh) 12ESTH.
conposi tion was evaluated. (b) Time available for

Lyi The obtajined resin conpositions 1 to 4 were
ggpw%ggggpéllty of applying P

(a) Sagging property

Each of the obtained resin compositions 1 to 4 was applied
to a JIS mortar standing vertically so as to be 5mm 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.sbrleading becomes

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 manufacturedby Toyo
Baldwin CO., LTD., stretch speed: 100 mmn/minute) in environments
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a slate while spreading wwth a paddle,., and the tine

‘before the 25 work of applying the resin conposition
whi |l e spreadi ng becones difficulty was nmeasured. (3)
Physi cal property of resin coating film Each of the

pl ates for eval uating physical properties 30 obtained
in Exanples 1, 2 and Conparagive Exanples 1, 2 was cut
in the formof No. 2 dunbbell according to JIS K
6301-3 to prepare a sanple. Then, the tensile

St rRRat BniVea) gﬁdhhggdg%?centage el ongation (% were
nmeasured by conducting a tfension test wwth Tensiron

UTM 10T (a tensile testing machi ne nanufactured by
(Fy B Baledwiro @@ty LTD., stretch speed: 100

te).in enV|ronnents 21 of 20C and 65%in
¢%ﬂ#ﬂ?&é§%cfh) Adhesi ve property (a) Adhesion 5

Oneac hofeadiec § &gl syndl d9F feval Wmltuadn wbtht atded An Examples
ZEéﬁ‘H@l €S 5,228Rds3oh M4 ) %Q@%&%M@h%ﬁ%ﬂ@éﬁ&éfge tester

anadhesive rester . of BUILDING R

qu@ﬁI?@ié?Gt Yo Reddt &W%T&Tﬁém%morﬁi&%r%ﬁw @ 6916
pa&a@w wtﬁl UnAQGraneh t&5 % r.izdwmaﬁat)ssa (B) niRehity.
%B gp%é_ %E ach of the sanple 2 for evaluation

t d 5 les 2 and 3 to 5, peel strength
(kg/ mpnefacdlo dehremngll S G poa Luatamasisali reeii hiExamples
T [ T 0 n [
RO Sonents 1o boC Say REIRE ] B FhIWiEee 0k sioN peel
WE@armﬁa%tqnﬁdWhtl@wgnspm@w%lme@ﬁtlt%tsqh speedth08fimy/ g nute)
it eBagednbids S e SvalUaLh0Bs9b! Al ﬂgﬂl lpyExanp. es 1
to 5 Conparati ve anpl es | and re gtlonshlp of

| oad vs. displacenment and peel area were neasured

(5¢cawdungtlba Sh&ﬁ@@hd@unéhﬂabh@&ewk &e@wnching shear
t est con |n flber ih%?t adhes]

est ab s%e% pressma?eQESeaFc OF e i%?ﬁ%sn\ﬁ?%ﬁ%HEd in
Eﬂagpﬁay watﬁba@m#ﬁomaﬁr@hLVEZExamplesSlmmd1%1 rHla®1wnshlp

o® load vs. displacement and peel area were measured according
to Standards “A method of a punching shear test of continuous
fiber sheets adhesion” established by Expressway Research

Institute, Japan Highway Public Corporation.
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shape of pee'l in a displacement of 30 mm
3} no data because of the occurrence of crack in a resin

1} maximum load in a displacement of 10 mm or more

2)

coating film before reaching a displacement of 10 mm
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of a substrate, a peeling property becomes high and the shape
of peel from the punching shear test becomes round (Examples
4 and 5). And, a curing time is short. On the other hand, it
wasfoundthatwhenthev1sc031tyjustaftermlx1nglslow,sagglng
occurs if applying the resin composition. just after mixing

(Comparative Example 1), and when the physical properties of
a coating filmare insufficient, the obtained resin coating film
does not meet the Standards of Expressway Research Institute,

Japan Highway Public Corporation.

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

structures such as elevated roads or elevated railroads.
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properties of a coating filmobtained are good and the
adhesion to a substrate is excellent (Exanples 1 to
5) . Further, it was found that when the surface
conditioner is applied to the surface 10 of a
substrate, a peeling property becones high and the
shape of peel fromthe punc éng shear test becones
round (Exanples 4 and 5) And, a curing tine is short.
On the other hand, it was found that when the

vi scosity just af ternixingﬁéﬁ | ow, sagging occurs if
applying the resin conposi ti %Sust_after m xi ng 15
(Conparative Exanple 1), and when the physica
propertie f ' ilmare insufficient, the
obt ai n]é'd r%egrﬁerif hé%éi;t% ?“tn E Q%i‘{errﬁtTél gcraé: W6t eriﬁ?etexgﬁgla%lon
et BT 6f SErpr €55 wely TReEzdagch High isttutemgthlapann coating

‘ r ) .
fiEﬁP@%ﬁ%ﬁﬁ%QQ%gpﬁﬂ95§EgﬁBoS%Q1BNDH§E%@%muface<xEconcrete,

APPL he nmet hod of preventing concrete o
exf ol i h Sk T o5les SRMPON &G 0A S| §btidénaf pyrmixing a

EEoeder A reitiasidg ke 1edr L@ﬁ&rﬁi@t@ﬁ@})&ﬂ%r@ and a
evated. railro AIMS 1 met hod of

ads or s. 24

gpo%“é?/oerh‘?l?%gg’ cco%t?aeltheme‘%(f%cfa]i%]ﬁ%warb% i¥ithg a step (1)

of fortfiengiachisghystf ehgt hesési comoead 1 higon 5ufsit! aFbyr mixing

: i r£sj 0 Sit t ; r.f.ac A .

it B ER O IR M B 0s ST B siqpmpsition

AhEeA xiLag s o fcbipdnuhies Areontiae mingnpdlsylO%hal* s or smaller,

Ald Bhatt CepoLyathNaANd 21 COPRAAREL F AN of 20°c,

pol yi socyanate, and the viscosity o0 e resin "~
osition just after mxing 10 is 15 Pas or |arger,

Iand t e ivi IsTgis su;yeaf;]?hheesriﬁsbaac@ﬁg@sﬂltxﬂ 0fs tahk@ledtrength
O0.m.nutes _f,romthe, m xi is 1000 P or . .

ofnBBPL o R R nl ST O T MMl G tpTy offaapd OF, higher

ienenvdnmentendfs 20C20°andndakdshighhsatni€agih resin

coating filmhas tensile strength 15 of 10 MPa or

| arger and percentage el ongation of 30%or higher in

envi r énnentie gre e By emt hudi @prgrebe geo e hiben
aetopevgntriong1earcret e exfoliation according to O aim

1, 20 erein, the proportion of an am ne equival ent of

sai d wﬂgregn the p@op rtion o% an amghe eq gvalent of said
aliphaticpolyamine toahydroxyl group equivalent of saidpolyol

contained in the component A is 5 to 20%.

3. The method of preventing concrete exfoliation
according to Claim 1 or 2,

wherein said aliphatic polyamine is polyamine having at
least two aliphatic amino groups in a molecule and has an amine

equivalent of 80 to 300.

4. The method of preventing concrete exfoliation

according to any one of Claims 1 to 3,
wherein a primer is applied to the surface of concrete.

5. The method of preventing concrete exfoliation

according to any one of Claims 1 to 3,
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al i phatic polyamne to a hydroxyl group equival ent of
sai dpol yol contained in the conponent Ais 5 to 20%

3. The nethod of preventing concrete exfoliation 25
according to Claim1l or 2, wherein said aliphatic

pol yam ne i s polyam ne having at |east two aliphatic
am no groups in a nol ecule agg has an am ne

equi val ent of 80 to 300. 30 47 The nethod of

preventing concrete exfoliation according to any one
of Clains 1 to 3, wherein g.prinmer is applied to the ,
sur f a¢&eFe I Ac FBFEACE5CORAd LABIREI2BE PrRAAEMYT mye applied
teorHetaresda ot iemddztaccording to any one of O ains
1to 3, 25 wherein a surface conditioner and a priner
are applied to the surface of concrete. 6. The net hod

of preévwenThagmebhedeté pxévkhainoncoBcaeterdkhgliation
égéﬁﬂﬁfﬁg er, %ﬂﬂ§%id surface conditioner is resin

nortar. . The method of preventing concrete

exf ol "RErEAD Seder Gund 2Ce &RPBrid osrTCig wesin §og tarp

whi ch conprises a step (2) of applying a top coating
conmposjti afte he_ste 1)..8. Anethod o C

Fopar PingtEenerEhel E6rprBYPAbLadscapCEr ConkihgL tat ton
acarardner rtepainys oe @ fl @datinen 1 o &, di spl acenent of

a hig tre resi.n_cqating,fil ! C [ .
film U’&%&?lei%%&gér‘ 25 Shggte eg‘g2 horrPe%?ﬁ’aié’gglgi ﬁ‘g%?’ﬁ Foating
coowesd tigp eifderetthed séferpridvent i ng concrete

exfoliation according to any one of Clains 1 to 7. 20

9. Aresin conposition, which is used in the nethod of
prevefiti Ny BoRer@tt BRPBLFARY0RCREEDFRi ng to any one

of O goipristfgh step of making concrete-repairs ona 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.



