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' REPAI RING, REI NFORCI NG CON' C BODY AND METHOD OF USI NG THE 0

Field 5 The present invention relates to a panel for
reinforcing a concrete body, a nulti-purpose anchor, a?@h@&ofg}lsmm
adjustnment and injection and a nethod for rESAMRILENDIe] nforcing the

concrete body using the sane. More particularly, the present invention
relates to a panel for repairing and reinforcing a 10 concrete body, a

mul ti-purpose anc@OMROSITH'BANEY, HOR REPAIRING, REENFORCENG on  and a
met hod for repairing and reinforcing the concrete body usi ng the sane,

whi ch can connect @@ONY BODMANDMETHED QFABSINGIFHY SAMEconcret e
body, which is neutralized,, aged, deteriorated, cracked due to water

| eakage, or segregated, or at parts requiring the repair and reinforcenent
due to a change in use environnment. 15 Background Art People have generally
r ecogni zed Tebhwical Fildf orced concrete body is seni- pernmanent, but the

rei nforcéd concrete body is aged and deteriorated due to various 20 causes,
such as neutralization, corrosion of reinforced steels, exfoliation of an

outer |ayer dufhcoptsyinte fitventionttehitd of a2 panelx firnsdpaiving randr reimfodsiag o,
fal se construction, fatigue |oad, change I n use environnent, as tine
passes andcoferetedmdynuimuitinpuipois anchoageshchan dot keeekddjusthent and igtetidrody

needs repair and reinforcenent. So, new materials and new construction
met hods f oand esnethodifegrepheing agl easfonding e &madetedrodynesingthei sanst rMoteir e
and repairing and reinforcing the concrete body have been studied and
devel oped. particularly, the present invention relates to a panel for repairing and reinforcing a
10 concrete body, a multi-purpose anchor, an anchor for level adjustment and injection
and a method for repairing and reinforcing the concrete body using thé‘-sé@é, which
can connect adhesives and anchors at weak parts of the concrete body, which is
neutralized, aged, deteriorated, cracked due to water leakage, or segregated, or at
parts requiring the repair and reinforcement due to a change in use environment.
15
Background Art
People have generally recognized that a reinforced concrete body is semi-
permanent, but the reinforced concrete body is aged and deteriorated due to various
20 causes, such as neutralization, corrosion of reinforced steels, exfoliation of an outer
layer due to dryness, contraction and expansion, error in design, false construction,
fatigue load, change in use environment, as time passes and the use environment is
changed, and thereby the concrete body needs repair and reinforcement. So, new
materials and new construction methods for restraining the progress of the
~ 25 deterioration in structure and repairing and reinforcing the concrete body have been
studied and developed.
Recently, as generally used methods for repairing ‘and reinforcing the

concrete body, there are a carbon fiber sheet reinforcing method, a glass fiber sheet

reinforcing method, an aramide fiber sheet reinforcing method, a steel plate



Récently, as generally used nmethods for repairing and reinforcing the

concrete body, there are a carbon fiber sheet reinforcing t ass
fi ber sheet reinforcing nmethod,- an aram de fiber sheet Zfreqan%énggﬁ

n
method, a steel plate 2 8 APR 2005 PCT/ KRO1/ 01830 |SAPRHm.f);!H%z3.0-2-

adhering and reinforcing nmethod, a nethod fofSASIIROIsG2Mosynt hetic resin
panel, in which reinforce fiber and thesnosetting resin are conposed, and
so on. Additionally, as the concrete body repairing nethod, there are a

pat ehi ng mafh&ithg and réinfREinipQfethod! 2 mdtBodBéRehfokcinf 8yhtheHo Redih Panels ipet
rei nforcing nethod, the glass fiber sheet reinforcing ~nethod and the

aram-de fi kéiiclshaghfored nfibécCiand nhémeskettigy pREOrared compdued) andnmsonen. t hat
a concrete body to be reinforced is surface-treated, priner is coated on

t he surfacdddifienaly; acke condresecbedly bypadimx yngthod,ythageade, a patthidge nidtied
sheet (carbon fiber sheet, glass fiber sheet or aram de fiber sheet) is
i npr egnat ednd a sebi@orc mstoraigemethddody and adhered to the concrete body by
epoxy resin (for adhesion and inpregnation). Such reinforcing nmethod using
the fibeb sheet The darlght fibeybhicet aeidféramgymethod pler glase fibef Shedtanmforcing
anticorrosion, high strength, high elasticity coefficient, salt tolerance
and cheni chlethed and dhe aramigleefiber, shdeé reimfofcing mashod aho petformgd tinesuchber 15
sheet has several problenms that it is very weak in heatcEr oof and fireproof,
and t her eBipnper thehaweongete badytnbe seintpraed is sufacertrgabeds inTgnesrt is ceptedraps
rapidly to cause |oss of lives and properties when there_ is a fire.
Mor eover, (HeeSuRHcs, thegwelase &5 lovled byeepdor putiyagentnard the Hben sheet @amar ced
fiber ist i mpr egnat i of the reinforced fiber, but in facf, it is
di fficult Bgerp@ln%eéogqagﬁ 1bgfr gRb o akapade éfhw sheety 15 1ppregaatediip the sgnerete
difficu onditipon in construction site, and the rejnforci effect, and
eal | 5l oPOdp otk v @ thep EPRCTER ALY i pERRRY sTepii it 2R My 1 he
construction site.

impregnation).

Such reinforcing method using the fiber sheet is lightweight, and has good
bperation efficiency, anticorrosion, high strength, high elasticity coefficient, salt
tolerance and chemical resistance. However, the reinforcing method using the fiber

15 sheet has several problems that it is very weak in heatproof and fireproof, and
thereby poisonous gas is generated and the reinforcing effect drops rapidly to cause
loss of lives and properties when there is a fire. Moreover, the main process of the
reinforcing method using the reinforced fiber is the impregnation of the reinforced
fiber, but in fact, it is difficult to perfectly impregnate the reinforced fiber due to a

20 difficult condition in a construction site, and the reinforcing effect and realization
of performance depend on the manpower’s technical level in the construction site.
Furthermore, it is necessary to perform a repetitive lamination process to secure a

- proper reinforcing strength.

The steel plate adhering method is a construction method performed in such

25 a manner that a concrete body to be reinforced is surface-treated, steel plates are
mounted and sealed after an anchoring work and a welding work, and epoxy resin
is injected and adhered. The steel plate adhering method has several advantages

that materials can be easily bought and properties of the materials can be surely



Furthernore, it is necessary to performa repetitive | am nationﬁﬁéoce%’s to
secure a proper reinforcing strength. The steel plate adhe2i81gA s a
to

construction nmethod performed in such 25 a manner that

be reinforced is surface-treated, steel plates are nount mﬁﬁ‘ﬁ%é‘
after an anchoring work and a wel ding work, JdSAARBxy:oxmon. is injected
and adhered. The steel plate adhering nephod has several advantages that

materials can be easily bought and properties of the nmaterials can be

surely 2 8 shBRn2HbweR& HkRMBIKIBRES: sdvafdikRsatBralithg29@at it B dighiowln to Campver ,
t he method has several disadvantages that it is difficult to carry and
handl e t he amdtlemidid theamatetialssampketoviupersisé safetp beaause thdistest phitesphratieavar e
-heavy (generally, steel plate of 4.5mmor nore is used to secure required
strength), (gmbraﬁhenta:li;ﬂaﬁ afaherm afr thoreisdusedt o sdveraismpuafed strangtigy and

wel ding or others. Additionally, 5 the nethod has a | oad burden of the

r ei nf or ced therede @t danget pf fiwe duo tathe nee efide 66r welding or wthatead\dditidnally, er
the reinforcenment, corrosion of the steel plates, and weak thernal

ef fi ci endy theynfethebharot leaddburden pf Hast reinforeerbcenmetadody dussiorarpinesgase of
adhering and reinforcing nethod and the steel plate adherjing and

r ei nf or ci n§xpessHadeaddaad alter therreydgregment apriresien obthe gaplplates, ard wsak

Cher moset { CHGTRL SR i NEDTOa AQIBATEREs,  var i ous mater| &l o bes, des t he
anchors are noynted, that is,. spacers, are noynted at regujar intervals to
formgap uniforldfthe syRj E‘Firﬁﬂnﬁgﬁn@ aah@mg)@ der Olicif}ge&edﬂ?lfi aflaltﬁgrSt d
A scha g ol s, 0y LU O dhasharda.  he Lnel deelr ot ne cut sl de
200 5 G RG] MBS 4 o, RS0y S CE 300 0 St
damaged anﬂw?%ols%f%% I%QI(I;II A& tfhielfliﬁ‘ﬁlgd&%%es%?tvaﬁg&s! %tgllté/riglis lesides the anchors

are mounted, that is, spacers are mounted at regular intervals to form gap

uniformly, injection holes are formed to inject the filler and air discharge holes are

formed to discharge the inside air to the outside while the filler is inserted.

15 Because the spacers, the injection holes and the air discharge holes must be
mounted at several portions of the panel, it takes much time to mount them, and
thereby the panel may be damaged and polluted and the filler does not sealably fill
the gaps to cause a drop of the reinforcing effect because it is very difficult, in
installation structure, to discharge the inside air of the anchor hole. Furthermore,

20 because most of the existing anchors are made of metal, if the wet concrete body is
reinforced, it becomes rusty as time passes, and thereby its | performance is
deteriorated and the outward appearance becomes bad.

The patching and section réstoring methods are performed in such a manner
that weak parts of the concrete body is dug and removed, an anticorrosive treatment

25 1s performed if reinforced steels are oxidized, repairing materials are inserted into
cracked portions to prevent the reinforced steels from being contacted with air or

water, the removed portions are plastered with epoxy mortar, non-confracted

concrete and various polymer cement mortar several times, and the section 1s



the gaps to cause a drop of the reinforcing effect because it is very
difficult, in installation structure, to discharge the insi xgaggﬁzﬂgg
anchor hole. Furthernore, 20 because nobst of the existing an r e
of netal, if the wet concrete body is reinforced, it becones rusty as tine
passes, and thereby its performance is deteriorated and the outward

appear ance beconmes bad. The patching ang section restoring nmethods are
performed in such a manner that weak parts of the concrete body is dug and

renoved, an pgtdre@r F&Sth\éeregaéiﬁﬁé "R&Heriald SarldS mBeoher D&sbus! k:{zc?é 3 Mgisthis bRa! S

are oxidi zed, repairing materials are inserted into cra portions to

prevent the Fr%tﬁ@i‘d@rmﬂ sdepelisvdis i b6 Beark98! aCidfirdthhRe GhEcth mYHo8! ant he
renmoved portions are plastered with epoxy nortar, non- contract ed conhcrete

and various pgbynBject@NRRthd®idr ahoisRWREak hlc@&méﬂ%ﬁbﬁbrﬁﬁ@thcﬁﬂ d SectioR APR
2005 4 restored. For the repairing materials and nethods, various kinds of

nat erial s ancestareghoethodasieg lepexy govpineged, a bectiohxasBlieg nitie YdEldrbe
injection nmethod, an epoxy injection nethod for noistening, a mcro-cement

i njection rrepdaimjer @esent inmtars estioranger@tgionh BRjhnghte@isity ymertan pariD kb adn. a
section restoring nmethod using various polynmer cenent nortars such as
acryl group Hpgavérnthengh the appliedmateriats sre vany godd) \wevause thbeegtiont reetoegtiphi ed
materials are very good, because the section restoration of the renoved
concrete bodf.vf the mmﬂVQﬁlmnwte{ hedylisdinishedh dyvibe klastéringc onike ribe @oaventiomdihods
has a limtation in adhesive strength between the existing concrete body
and the surmatedsbgs grigtitation keadhesive stedgthibehegenythe axistingreopastsdmdy ahe
exfoliation and cracks are generated again and air and water flow into the
exfol i ated afg StFfaekeagtosed maﬁ,e@tlorap&ﬂdltton@limﬁy timeepaseess ithe exfblialipniandroasaaks ned
into the previous condl t| on f ., the reinforced steels are corroded).
Therefore, tHPISNARESH @é@%ﬂ' wpted flaw de the exirliatasiriid Gragkedrsyrface, and

r ei nf or ci ngtﬁ % crete bo a mul ti-purpose anchor, an anchor for |evel
adj ust ment ~ angsey @%P?'Eﬁ’iete dy &s rrivmed nigrihe gpious rendien (Ronflen EiRfgroefe

concrete bOdQ/teéE'ap an%%egarre to

Therefore, this inventor has developed a panel for repairing and reinforcing a
concrete body, a multi-purpose anchor, an anchor for level adjustment and injection
and a method for repairing and reinforcing the concrete body using the same to

improve the conventional method for repairing and reinforcing the concrete body.

Disclosure of Invention

According to a first aspect of the present invention, there is provided a
composite panel for reinforcing a concrete body, comprising:
a steel plate of a prescribed size;
an impregnable adhesion layer formed on an upper surface of the steel plate;
a reinforced fiber mounted on the upper surface of the steel plate and
impregnated and adhered by the impregnable adhesion layer; and
powder sprayed on the upper surface of the steel plate and impregnated and

adhered on the surface of the impregnable adhesion layer;



i nprove the conventional nethod for repairing and reinforcing the concrete
body. Disclosure of Invention According to a first aspect of the present
invention, there is provided a conposite panel for rei nforci%@ q&)BRn@BBEe
body, conprising: a steel plate of a prescryibed size; an inprégnable
adhesion | ayer formed on an upper surface of the steel plate; a reinforced
fi ber mounted on the upper surface of the steel plate and i npregnated and
adhered by the inpregnabl e adhesion | ayer; and powder sprayed on the upper

surface of the siegdheBlontfcAitimbaRheUBRECHRBE of RERMIEHIaRN ahde surface of
t he i npregnabl e adhesion l'ayer; 2 8 APR 2005 4a an adhesion | ayer fornmed on

a |l ower surface ®precha ceh@ele findl ¢ .a Fostribed 6B aBhere@ My e SRR lagfr. a
prescri bed size adhered by the adhesion |ayer. According to a second aspect

of the present invention, there is provided a conposite panel for
reinforcing a concrete body, conprising: a reinforced fiber of a prescribed

si ze; an i npregnadthaiiraioesseetnd aysict bothepebsent invertibRthe®Us baswriedfa t he
reinforced fiber; a steel plate nounted on the upper surface of the

rei nforced. fi bercoapbsitel paaret tbribginfotdiey 4 spricegtedbbg cadipeisingn | ayer; powder
sprayed, inpregnated and adhered on the upper surface of the steel plate;
an adhesi on | aye reirdonvedfileer chalpoveeribsdisitgice of the reinforced fiber; and a
precast concrete panel of a prescribed size nounted on the | ower surface of
the reinforced dn lmepregnadhleadifeesiah Byet femad has Bo ruppay euifackc obtidi reipforcea
third aspect of the present invention, there is provided a conposite panel
for reinforchel a concrete body, conprising:

a steel plate mounted on the upper surface of the reinforced fiber and adhered by
the impregnable adhesion layer;
powder sprayed, impregnated and adhered on the upper surface of the steel
plate;
an adhesion layer formed on a lower surface of the reinforced fiber; and
a precast concrete panel of a prescribed size mounted on the lower surface of the

reinforced fiber and adhered by the adhesion layer.

According to a third aspect of the present invention, there is provided a

composite panel for reinforcing a concrete body, comprising:

an upper steel plate of a prescribed size;

a lower steel plate of a prescribed size;

an impregnable adhesion layer formed on an upper surface of the upper steel
plate;

a reinforced fiber mounted on the upper surface of the upper steel plate and

impregn_ated and adhered by the impregnable adhesion layer;
an adhesion layer formed on an upper surface of the reinforced fiber;

the lower steel plate adhered by the adhesion layer formed on the upper surface



TR

an upper steel plate of a prescribed size; a lower steel plate of a
prescribed size; an inpregnabl e adhesion |ayer formed on an upper surface
of the upper steel plate; a reinforced fiber nounted on the per rface
of the upper steel plate and inpregnateg, and adhered by the%f@pdaéﬁhﬂﬂﬁs
adhesion | ayer; an adhesion |ayer fornmed on an upper surface of the
reinforced fiber; the |lower steel plate adhered by the adhesion |ayer
formed on the upper surface 4b 2 8 APR 2005 of the reinforced fiber; an
adhesi on | ayfare fenifomedd Gpert he surfaces of the upper and | ower steel plates;
powder sprayed and adhered on the adhesion |layer fornmed on the surfaces of
the upper and | oweradstsieh lagbeforted amirRBUEata ofltiey Bpdr ahdRiver Bte| platser
surface of the lower steel plate; and a precast concrete panel of a
prescri bed size pdWasreshrayed fed héhed shakd aphaionh labsr fohrReddhabé eOrfdoRy & .
According to a fourth aspect of the present invention, there is provided a
conposi t e p#melppeoand bwef steel plgtea; concrete body, conprising: a steel plate
of a prescribed size; an inpregnabl e adhesion |ayer formed on an upper
surface of the saresmlhepioatiayer farmed pperiowei sukface eitthé idvesr staplipiatg andat he upper
surface of the steel plate and inpregnated and adhered by the inpregnable
adhesi on | ayer; pevastcommetapedel of apresgribedsizaadhaethen e lonessicelmirde surf ace
of the upper reinforced fiber; an inpregnable adhesion |ayer forned on a
| ower surf aetheldhesionslayent plate; a | ower reinforced fiber nounted on the
| ower surface of the steel plate and inpregnated and adhered by the

i npregnabl e adhesi on | ayer; and

According to a fourth aspect of the present invention, there is provided a

composite panel for reinforcing a concrete body, comprising:

a steel plate of a prescribed size;

an impregnable adhesion layer formed on an upper surface of the steel plate;

an upper reinforced fiber mounted on the upper surface of the steel plate and
impregnated and adhered by the impregnable adhesion layer;

powder sprayed, impregnated and adhered on an upper surface of the upper
reinforced fiber;

én impregnable adhesion layer formed on a lower surface of the steel plate;

a lower reinforced fiber mounted on the lower surface of the steel plate and

impregnated and adhered by the impregnable adhesion layer; and

powder sprayed, impregnated and adhered on a lower surface of the lower reinforced

fiber.



powder sprayed, inpregnated and adhered on a | ower surface of the |ower
reinforced fiber. 2 8 APR 2005 4c Accordingly, an object may_be to provide
a conposite reinforced panel, in which a reinforced fiber sBékh&P&?ZUOS
conposed to a steel plate, and a nethod for repairing and reinforcing
using it capable of securing safety of a concrete body. Another object may
be to provide a conposite reinforced panelge in which a reinforced fiber
sheet is conposed to a steel plate, and a nethod for repairing and
reinforcing using it capable of maxim zing features of each material,

i nprovi ng heat proof and fireproof properties of the conposite reinforced
panel by suppherditging afdibict gy Gle thHRovidd 8 lcomipdsitcaRShiGe6y PaheI NG Wiidd &l e 2
8 APR 2005 5 break by securing softness of the conposite reinforced panel.
A a furt hereioftjrext fibearysHzet tio cpmpusatietcaal stgdltpigteghd pr eestisdd epnepditity and
conposite reinforced panel, in which steel plates are connected to a

| i ght wei ghtreipfosgiag tsiogitcapahde pbseeliring safetyiohf cosaetehmdgapaci ty of the
concrete body. A further object may be to provide reinforcing neans a

| i ght wei ght pr ecAsethenohjed maydmrtelprdvide a edmpasitei ng t he capacity of the
concrete body. A further object may be to provide means capabl e of

i mprovi ng theiaforepdspangbtin gvhietua reintoreatkfites rehestt iscroaiposed do iangfee iatei and by
nanufacturinq vari ous conposite reinforced panels in factory, and

provi di ng @(fthest farieaaigag endefsifferebn nesing fteeapableyofl mawimiziag deatense cnf ceachn
technical engineers of a construction site.in inpregnation and adhesion,

whi ch are MESMaldMeRRMNG heatrioshand fieprenh perpsrtiesyof the camppeite siljfersed payelbe
to provide neans capable of injecting filler through an anchor w thout any
i nj ection R¥SEPPIaME 1§ %gctf‘e majeTists, epd BW@F%%‘F@%S capabl e of form ng

regul ar intervals between



t he panel and the concrete body w thout nounting spacers. A further object
may be to provide neans capabl e of discharging air, which |s betmeen t he
panel and the concrete body, by the anchor w thout any air ezmﬁﬂje
while the filler is injected. A further object may be to prow de a
| i ght wei ght precast concrete panel 410 for inproving fireproof and
heat proof of the surface of the concretefody, which is reinforced and
finished through a reinforcing nmethod using the existing carbon fiber
sheet, gl kresk by beguring lsettnessof theaswimpeshte minforchd eanelBr i ef Descri ption of the
EXamnngs 2 8 APR 2005 PCT/KROL/ 01830 | SA/ KR 28.02.2002. -6- Further
obj ects and abhadhetagjebiast rrtaM@eutwmdemhngﬁlm pregast f ul | y under st ood from
the followi ng detailed description taken in conjunction with the
acconpanyfafgrele QWP@SW%EWW - pareinwhich gieet plates ase swurecsddp avi ew of a
detail ed exarrpl e of a conposite panel 5 for reinforcing a concrete body
accor di ngighbveight pﬁ%b‘?ﬂ”"fﬁﬁ@ﬁ@?'dﬁ reipforsepthe Icppagity #f Be eenpregbedyart showi ng
a manuf acturw&ﬁﬂe qod of the conposite panel of FIG 1, FIG3 illustrates
a secti onal Bf© %W?é’r eferspyidRreinferite of a conposi te panel for
present invention;, 10 FIG 4

e S S SR EER el g lin R v
L L e e
o= LB BAR0I S e AP B Bl S Bl pano
accordi NGy thctBlQ,e ahd %?&ﬁémé uY]ﬁ&H 8R4 safe reinforcing effects by lowering dependence on
- technical engineers of a construction site in impregnation and adhesion, which are main
- elements of construction quality.
A further object may be to provide means capable of injecting filler through an anchor
without any injection hole.
A further object may be to provide means capable of forming regular intervals between
the panel and the concrete body without mounting spacers.
A further object may be to provide means capable of discharging air, which is between
the panel and the concrete body, by the anchor without any air discharge hole while the filler
is injected.
A further object may be to provide a lightweight precast concrete panel 410 for
improving fireproof and heatproof of the surface of the concrete body, which is reinforced

and finished through a reinforcing method using the existing carbon fiber sheet, glass fiber

sheet or aramide fiber sheet.

Brief Description of the Drawings




FIG7 illustrates a schematic view of a manufacturing process of a

| i ght wei ght precast concrete conposite reinforced panel acmd&wtme
present invention; FIG 8 illustrates a brief perspective e

| i ght wei ght precast concrete 20 conposite reinforced pdeTARNMP1E830ng a

concrete body according to the present inverI}t]S' hb&e926d Ustrates an
el evation view and a sectional view of anp anchor for adjusting |evel of
panel and injecting; FIG 10 illustrates a view showi ng a state that the

anchor for ad] uskhigitkr! @Rcts Zd2'adPRfiGbe Nt (L Chlvieifioh Sc&PYREGLELL Viull§ an

injection pipe and a clip. FIG 11 | trates an elevation view and

partially saetbed 6neWhe ffoRdwing§@hfled s GiptiorP BikEhaR M&&%ﬁgﬁ%%n&et 0

the present invention; FIG 12 illustrates an ‘el evation vie a partrally

sectional \dceBmphnyinUrawhBin WRcRO05 PCT/ KROL/ 01830 | SA/ KR 28. 02. 2002.
-7- and an injection pipe according to the present invention; FIG 13

i[lustrates a sdfi€imtiliastrateya SBaWnalviwsbps detdiletl ekahiPlebf R RbipoRit®@pariel
beamis reinforced using the |ightweight precast concrete conposite

rei nf or ceéd fparahforcingh énbfete lbods eedraingatosthb iedein€ indie@tioflow ng a state
that a |lower portion and a side of a beamis reinforced using the
| i ght wei ght predd§t Zalustedtes @ofipesichart shewifigr« atdamabeturingl feltiod of the
illustrates a schematic view showi ng a state that a damaged part of the
concr et e r satposite ppa¢lrafFIGsilng t he panel for repairing the concrete body
and the 10 anchor for |evel adjustnent and injection; FIG 16 illustrates a
fl ow chart of aflédhesillustratgsearsichiboalcivieyv mef harbther detailed example of a -
composite panel for reinforcing a concrete body according to the present invention;
10 FIG. 4 illustrates a flow chart showing a manufacturing method of the
composite panel of FIG. 3;

FIG. 5 illustrates a schematic view of a manufacturing process and a
structure of a lightweight precast concrete panel according to the present invention;

FIG. 6 illustrates a flow chart of the manufacturing process of the

15 lightweight precast concrete panel according to the present invention;

FIG. 7 i]lustrates a schematic view of a manufacturing process of a
lightweight precast concrete composite reinforced panel according to the present
invention;

FIG. 8 illustrates a brief perspective view of the lightweight precast concrete

20 composite reinforced panel for repairing a concrete body according to the present
invention;

FIG. 9 illustrates an elevation view and a sectional view of an anchor for
adjusting level of panel and injecting;

FIG. 10 illustrates a view showing a state that the anchor for adjustiﬁg level

25 of panel and injecting is connected with an injection pipe and a clip.
FIG. 11 illustrates an elevation view and a partially sectional view of an

insert and an expansion hole according to the present invention;

FIG. 12 illustrates an elevation view and a partially sectional view of a bolt



which is a nethod for reinforcing the concrete body using the conposite

panel for reinforcing the concrete body according to thg rmt%ﬂqi
invention; and FIG 17 illustrates a schematic view show amgtiat at the

damaged part of 15 the concrete road is repaired usi ng RGT/KIROL/GD830

repairing the concrete body and a nulti-pur JRS/RRE st Mode for
Carrying Qut the Invention 20 The present, i nvention \?\AQP%Z@EW be descri bed
in detail in connection with preferred enbodinents with reference to the

acconpanyi Rgq4h3 'eggéﬂpg%%cgo«;&ﬁg%% leésgt‘?t ﬁﬁ&ﬁ%ﬂce characters designate

correspondi ng par ughout everal views. FIG'1 illustrates a
sectional view giiGa19¢figdRes £IHIPRIied ﬁ%ﬁg'ats%ate?%ﬁﬁ'a lofwerfftion of a

reinforcing a concrete body according to the présent invention, and FIG 2

i T ustrat epegml {sOvéififtbéd WMY Bk HgMBOIEAE Prédale cBRERRA cBinpbbite GeiTToREH e
panel of FIG 1. In FIGS. 1 and 2, 'the conposite panel for reinforcing the

concrete bedpel;i ncludes: a steel plate 510 of a prescribed size; an
i mpregnabl e adhesi on | ayer 520" 2 8 APR 2005 PCT/KROL/ 01830 | SA/ KR

28.02.2062. - 8- HIGr M dllevtrares & piiRimdtiy fiesesifwihia stiteahatd Riveergiditior and
reinforced fiber 530 nmounted on the upper surface of the steel plate 510
and i npr egaadide ofral baglinetsertibiprédieusingpthe diglitheigithaetas doagste SdMpositad
powder 540 sprayed on the upper surface of the steel plate 510 and

i mpr egnat edeinfulcedipanedd on the surface of the inpregnable 5 adhesion |ayer
520'. Additionally, the manufacturing nmethod of the conposite panel

i ncl udes the st &ps. b5 Hlastrateng sthmmatng vegyn ahdwingplh etato thdt saydamage] panh o
surface of the steel plate 510 cut in a prescribed size;, inpregnating and
adhering theecansiett apadts fephized 880gdhe phrclsfor fepadring thgeonsretelbodlyzand tha 0,
on which the inpregnabl e adhesion |ayer 520" is fornmed; spraying,

i mpr egndfi ﬁ@clmgalﬂ’f@} adjystment and injection;

FIG. 16 illustrates a flow chart of an adhesion type reinforcing method,
which is a method for reinforcing the concrete body using the composite panel for
reinforcing the concrete body according to the present invention; and

FIG. 17 illustrates a schematic view showing a state that the damaged part of

15 the concrete road is repaired using the panel for repairing the concrete body and a

multi-purpose anchor.
Best Mode for Carrying Out the Invention

20 - The present invention will now be described in detail in connectiqn with
preferred embodiments with reference to the accompanying drawings. For
referénce, like reference characters designate corresponding parts throughout
several views.

- FIG. 1 illustrates a sectional view of a detailed example of a composite panel

25 for reinforcing a concrete body according to the present invention, and FIG. 2
illustrates a flow chart showing a manufacturing method of the composite panel of
FIG. 1. In FIGS. 1 and 2, the composite panel for reinforcing the concrete body

includes: a steel plate 510 of a prescribed size; an impregnable adhesion layer 520°



10 the powder 540 on the surface of the steel plate 510 and the reinforced

fiber sheet |ayer 530; and hardening the inpregnabl e adhe3iQ 20'
formed in the second step. In the sane way as the manuf agéﬁ)ﬂlpﬂlngpggd as

shown in FIG Ib, a sandw ch type conposite panel is NE@TM&&H’I%QUCP]
a manner that reinforced 15 fibers are inpreqR AdRanh2pered to both
surfaces of a steel plate and then powdgr is sprayed and adhered. The
conposite reinforced panel for reinforcing the concrete body further

i ncl udes: gprmeheai @NuppeY turfhes BEThOBLeR] pRYES 16U tafiforeéd Fiber SBOGhowitad e of
the conposite panel (see FIGS. la and Ib); and a |ightweight precast

concr et e panethe2bbperGueface dirthe Giedleslatl 3E0 adidngie@iatéd and uiberslby age of
the steel plate by the adhesion |ayer, thereby increasing reinforcing

power and fmpegnable pilesint Myer $26 aad pofwddn &40 priyd @ththepigpasirfaogofet e
panel 550, another precast concrete panel using a general aggregate may be
used (see Eheteyl pMeesil @ bad impghipmatghindadicasd ondhe setfacepan e mgficpgsatdeit in
the formof a flat 25 rectangle, the conposite panel for reinforcing the
concr et eShadhesadn BayEs. 5241, addlditbonadlly, ahe mauthetusagemstlod af thdheomposite

| i ght wei ght precast concrete panel to be connected wth the |ightweight
precast copandt mcpules| theostepuof:l forgungtthanmpregnablh tadbesjbn laper 26t on a
concrete panel and has a protrusion at one side of four sides, two 2 8 APR
2005 PCT/ RetasneB e steelplae 580 ort eopreseribesk size;uisipragnating ppd sidhering des,
three protrusions at three _sides except one side, or four protrusions at

all sides the peinigseddiker 3¢ ron rike | sugfacaceyithe stast platec §40s ome whighhdhe | ¢

is to.increase rejnforcing effect by connecting the adjacent conpgsite
panel s t hr BaB¥pepakle ion: layemadl” o fened; speayingl impregaating pngadhering

' that 5 th t | ' |
:8 8; S;iaf ée qa}gdqs 8ﬂ §§‘£e aﬁ%geaf) gil'ﬁeos?tgélepl(zitepgj1 lrbean tsﬂenrgeigfo%ger}lehger sheet

layer 530; and hardening the impregnable adhesion layer 520° formed in the second
step.

In the same way as the manufacturing method, as shown in FIG. 1b, a
sandwich type composite panel is manufactured in such a manner that reinforced

15 fibers are impregnated and adhered to both surfaces of a steel plate and then
powder is sprayed and adhered.

The composite reinforced panel for reinforcing the concrete body further
includes: an adhesion layer formed on a lower surface of the steel plate of the
composite panel (see FIGS. 1a and 1b); and a lightweight precast concrete pancl

20 550 of a prescribed size adhered on the lower surface of the steel plate by the
adhesion layer, thereby increasing reinforcing power and fireproof property.
Instead of the lightweight precast concrete panel 550, another precast concrete
panel using a general aggregate may be used (see FIG. 5).

When the lightweight precast concrete panel 550 is cut in the form of a flat

25 rectangle, the composite panel for reinforcing the concrete body of FIGS. la and 1b
is cut in the same size as the lightweight precast concrete panel to be connected
with the lightweight precast concrete panel, or cut larger than the lightweight

precast concrete panel and has a protrusion at one side of four sides, two



| i ght wei ght precast concrete panel 550. The conposite panel for reinforcing
the concrete body may include: a reinforced fiber of a pzqﬁqAFqé e; an
i mpregnabl e adhesion | ayer formed on an upper surface of“the reinforced
fiber: a steel plate nounted on the upper surface of 10POE/KRO1AHLEI0

fiber and inpregnated and adhered by the inp szm' hon layer; and
powder sprayed, inpregnated and adhered gn tEe upper surface of the steel

plate. Additionally, the conposite reinforced panel for reinforcing the

concret e bogytrhdlbhd8f o'ggség*%edﬁaés,aeﬁr&dEfoﬁilgibdsaaw%é@&fa%g RBept bRMBIdesyrface

of the reinforced fib t he ‘conpoSite panel tor reinforcing the

concret e bgdis pritthsfonkoat! A0SR kO BE RLACABE Wit ﬂ{@lighﬁv%ight Plecastiicaefdts bed
size nmounted on the |ower surface of the reinforced fiber and adhered by

t he adhesi gantRy¢f is thaiebise fdﬁﬁb@@ﬁ%r&fdc@ibjrf S61fticdfin P ANE radgaiént icoRiPosivé
property. Furthernore, when the |[|ightweight precast concrete panel is cut

in the forpanélsahfdugh thecbapokite phel of FIGR SatardpEnelt wilhbe ufpRgiated that
reinforced fiber of a prescribed size; an inpregnable 20 adhesion | ayer

formed ot anctheperecastrdomceeto pahdlaisirgg aigoneratiagdrogate maypbeakedimtead ofahet ed
on the upper surface of the reinforced fiber and inpregnated and adhered
by the i nplightwadight pthasticonciety panel 356. powder sprayed, i npregnated and
adhered on the upper surface of the steel plate) is cut in the sanme size
as the |ightwei e cpmposite pavek fet ecipforeing thdbeonarte diody wiayh indhede: a
| i ght wei ght precast _concrete panel, 25 or cut |arger than the |ightweight
precast cominfnreeddiber ofiacprasaritedprio; ransiropregnatdaadheside layerf foumediaean, t wo
protrusions at opposite sides, three protrusions at three sides except one
side, or fBpperpystacasifdhe reinferced Sibges steelplatcomauried dnwtheruppes sprfger a€i ght
pr ecast 1ﬁogé:ret_e panel. It is to increase reinforcing effect by cqnnecting
P

the 2 8 e pryBforeedr firp Bnd1 impregnaiad i gdioered dop the: impregrjakies adhesion

conposite panels fhrough the conposite panel of F|GS. la and Ib, It wll
P Payer; an powﬂgr sprayed, {Trr?pregnate and adhered on the upper surface of \{\fle

steel plate. Additionally, the composite reinforced panel for reinforcing the
concrete body further includes: an adhesion layer formed on a lower surface of the
reinforced fiber of the composite panel for reinforcing the concrete body; and a

15 lightweight precast concrete panel of a prescribed size mounted on the lower
surface of the reinforced fiber and adhered by the adhesion layer, thereby
increasing reinforcing power and fireproof property. Furthermore, when the
lightweight precast concrete panel is cut in the form of a flat rectangle, the
composite panel (including: a reinforced fiber of a prescribed size; an impregnable

20 adhesion layer formed on an upper surface of the reinforced fiber; a steel plate
mounted on the upper surface of the reinforced fiber and impregnated and adhered

by the impregnable adhesion layer; and powder sprayed, impregnated and adhered

- on the upper surface of the steel plate) is cut in the same size as the lightweight
precast concrete panel to be connected with the lightweight precast concrete panel,

25 or cut larger than the lightweight precast concrete panel and has a protrusion at one
side of four sides, two protrusions at opposite sides, three protrusions at three sides
excépt one side, or four protrusions at all sides to be connected with the lightweight

precast concrete panel. - It is to increase reinforcing effect by connecting the



be appreciated that another precast concrete panel using a general
aggregate nay be wused instead of the |ightweight precas o] t nel
550. The conposite panel for reinforcing the concrete bohﬁn&?‘?r@@e: an
5 upper steel plate of a prescribed size;  a | ower steel PCI/KRI1401830
prescri bed size; an inpregnable adhesion |a n upper surface
of the upper steel plate; a reinforced fj erwgﬂ?%@ upper surface
of the upper steel plate and inpregnatet and adhered by the inpregnable

fg?ﬁ?é?’?eh Fisea?CoffPOt: PRSI Rrgh B TRmPR R HRESE FISS, PGS ey It
formed on (e pRRICR QR sl St fRflol botp o el AERtcRRe (hAY St
sprayed andsad el OfitibAUBRRE AibchXBhoidé BRAIOBOL e surfaces of the

upper and |ower steel plates. "Additionally, conposite reinforced panel

for reinforcing The coﬁ%ﬁft@tﬁnﬁp%r;?{ﬂfdiéﬁgi e Yofsrete? Body RSy QHclhéé!@gﬂt

formed on a | ower surface of the 1 ower Steel plate; and a 1ightwe
precast conppet etcphphite Of LpREESSEd bied, §ildRer AP PRe OT 4 PResbAYWRT siZkesh

pl ate by the adhesion |ayer, thereby increasing reinforcing power and
fireproof pmppegiaple hdlidsiar Myee fornkwinod A dppehbudhehbf thy epRtstad plitel 8
panel is cut inthe formof a flat rectangle, the conposite panel

(i ncl udi ngremmforepiefibart embumeditan the lupper sirérle pfathe; upper BReEPlatk! and
adhesion | ayer 20 fornmed on an upper surface of the upper steel plate; a

r ei nf or ced ipbegmateliané didhered: by the peipregrabhe edhésivhdaygpen adlesionplaee and
i mpregnat ed and adhered by the inpregnabl e adhesion |ayer; an adhesion

| ayer for méarmagd am anpyer surfhee of die temforcer fiber; cebbwertmteel plate adherest el

pl ate adhered by the adhesion |layer formed on the upper surface of the

r ei nf or d8d thy adhesiaanlayahfuingd dmatherupper medagnof the einfbrasdsfiladr; 25 adhesiopper
and | ower steel plates; and powder sprayed and adhered on the adhesion

| ayer for mavesrformed serr fthe syrfeces né thppwpenrad toveer steekiplatesitamsd) powdent i n
the sane size as the |ightweight precast concrete panel to be connected
with the | FRfRYsaRAadhesed casihe aghesier dayeafermed onghe suefpegsrofi tha wpppreand

| i ght wei gh} recast .concrete panel and 2 8 APR, 2005 ) )
ower steel plates. Additionally, the composite reinforced panel for reinforcing the

concrete body further includes: an adhesion layer formed on a lower surface of the
15 lower steel plate; and a lightweight precast concrete panel of a prescribed size
adhered on the lower steel plate by the adhesion layer, thereby increasing
reinforcing power and fireproof property. Furthermore, when the lightweight
preéast concrete panel is cut in the form of a flat rectangle, the composite panel
(including: an upper steel plate; a lower steel plate; an impregnable adhesion layer
20 formed on an upper surface of the upper steel plate; a reinforced fiber mounted on
the upper surface of the upper steel plate and impregnated and adhered by the
impregnable adhesion layer; an adhesion layer formed on an upper surface of the
reinforced fiber; a lower steel plate adhered by the adhesion layer formed on the
upper surface of the reinforced fiber; an adhesion layer formed on the surfaces of
25 the upper and lower steel plates; and powder sprayed and adhered on the adhesion
layer formed on the surfaces of the upper and lower steel plates) is cut in the same
size as the lightweight precast concrete panel to be connected with the lightweight

precast concrete panel, or cut larger than the lightweight precast concrete panel and



PCT/ KROL/ 01830 | SA/ KR 28.02.2002. -1t- has a protrusion gt _o élgﬁ gf
four sides, two protrusions at opposite sides, three proaas&ﬁ% 0 hr ee
si des except one side, or four protrusions at all sides to be connected
with the |ightweight precast concrete panel. It is to i RCIHICRM/A1830i ng

ef fect by connecting the adjacent conposite %]&VER Bk @slgbhot he conposite
panel of 5 FIGS. la and Ib. It will be appreciated that another precast

concrete panel using a general aggregate may be used instead of the

I'i ght wei ghthdar£pastiust@ &t 8he sRRNGH fou? 3es] B0 GRARASLAS aPBPFdsifeCfides, three
reinforcing the concrete body may include: a steel plate of a prescribed

size; an i noausiabk atalheshidss lAYGSt &y 5RE, 0P fBir PeRRisidts athflagdedto thee
steel plate; an upper reinforced fiber nmounted on"the upper surface of the

steel pl at econndctedpricly das Hglht&mgg}ﬁ ¢t chicrefepdnalr ¢oRaBl iacrRdbe sdififorbiager ;
powder sprayed, inpregnated and adhered on an upper surface of the. upper
rei nf or ced dffdueby connécthige theadiljscend besipositd pysdls ftlfmbilgﬁ {8 cemipovies panklfarce
of the steel plate; a |lower reinforced fiber nmounted on the | ower surface

of the stéedlIGH.daantblanit withbe gppricethtahthatdhethed phacastheorcrete eanelbhsing a
adhesi on | ayer; and powder sprayed, inpregnated and adhered on a | ower
surface of general aggregaés miayr bediséd bestead Addhe ilighawkight tpirecasb posietee panel
rei nforced panel for reinforcing the concrete body further includes: an
adhesi on | F formed on a | ower surface of the lower reinforced fiber;
and a lightweight precast concrete panel nounted on the Iower 20 portion of
the | ower reinfdrheetpmposite pansl dahenie@reingithe canerstd body mayr includs: etspeel
i ncreasing reinforcing power_ and fjreproof property. Furthernore, when the
| i ght wei ghPl33¢ Rfadtprespiehest sizpaan| impregnable rmdhesionolayenfoemed ;on aacippegl e,
the co osilt_feFPpagﬁll LF&iﬁzcl udi ng: a steel plate; an inpregnabl e adhesion
| ayer fdMmSHtiaee ohthe sierl plater aupparenarced diher mnonmded gn the ppperyairface of ed
fi ber mounted on. the upper 25 surface of the steel plate and jnpregnated
and adher e %§tephgpqtﬁﬁgggymﬂegna§8a@§sogﬁhere by the 111?pregnab6ie a gglon ayer;
powder sprayed, impregnated and adhered on an upper surface of the upper
reinforced fiber; an impregnable adhesion layer formed on a lower surface of the
steel plate; a lower reinforced fiber mounted on the lower surface of the steel plate
15 and impregnated and adhered by the impregnable adhesion layer; and powder
sprayed, impregnated and adhered on a lower surface of the lower reinforced fiber.
Additionally, the composite reinforced panel for reinforcing the concrete body
further includes: an adhesion layer formed on a lower surface of the lower
reinforced fiber; and a lightweight precast concrete panel mounted on the lower
20 portion of the lower reinforced fiber and adhered by the adhesion layer, thereby
increasing reinforcing power and fireproof property. Furthermore, when the
lightweight precast concrete panel is cut in the form of a flat rectangle, the
composite panel (including: a steel plate; an impregnable adhesion layer formed on
an upper surface of the steel plate; an upper reinforced fiber mounted on the upper
25 surface of the steel plate and impregnated and adhered by the impregnable adhesion
layer; powder sprayed, impregnated and adhered on an upper surface of the upper
reinforced fiber; an impregnable adhesion layer formed on a lower surface of the

steel plate; a lower reinforced fiber mounted on the lower surface of the steel plate



| ayer; powder sprayed, inpregnated and adhered on an upper surface of the
upper reinforced fiber; an inpregnabl e adhesion | ayer fordgmed r
surface of the steel plate; a |ower reinforced fiber m)urirgd %R?zgeﬁgwer
surface of the steel plate 2 8 APR 2005 PCT/KR01/ 01830 p¢$NR01701836002.
-12- and inpregnated and adhered by the irrprigmadhesi on | ayer; and

powder sprayed, inpregnated and adhered on 303292 of the | ower
reinforced fiber) is cut in the sane sib%e as the |ightwei ght precast
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be adj uste s according to Intensity of the concrete body to be

rei nf or cedfouhgiotiuSiond at RECAUSE 1S BE Dhfslted hAlE ﬂ?elﬁghﬁvéighﬂf)fycﬁﬁdcd&k}éiet he
reinforced fiber 530, which has excellent tension Strength and elasticity

coeffici enpandlaminat Rinkt&RE Iﬁirﬂbﬁﬁngfefféw‘by%qdrﬁ&ﬁngacﬁe beljatead composite
Furthernore, in case that an anchor Tixing, "injecting and “adhering type

rei nforci n?aﬁmg Haduih thPBdPsitd paR VIFIGH. i1amndf 117 RORHL beappRRiateeiHaed
(adhering type or anchor fiXxing, injecting and adhering type) of the 20

ST, 16, s sttt i Spun b prelirly s vk s
lightweight precast concrete panel 550.

The steel plate 510 is one of steel plates, which has good flexural strength
and is generally used in steel plate reinforcing methods, and can be adjusted in
thickness according to intensity of the concrete body to be reinforced. That is,

15 because the steel plate 510 is reinforced with the reinforced fiber 530, which has
excellent tension strength and elasticity coefficient, laminated steel plates of Imm
or less can be used. Furthermore, in case that an anchor fixing, injecting and
adhering type reinforcing method is applied in consideration of a construction
method (adhering type or anchor fixing, injecting and adhering type) of the

20 composite panel, the steel plate 510 may have a plurality of anchor holes 511.

The impregnable adhesion layer 520° is formed by coating impregnable
adhesive on the upper surface of the steel plate. For the impregnable adhesive,
resin for the exclusive use of impregnation and adhesion, such as epoxy resin for
impregnation and adhesion, which has good adhesive force to the steel plate and

25 good strength and in which the reinforced fiber is easily impregnated, is proper.
The impregnable adhesion layer 520 serves to coat the surface of the steel plate 510
to prevent corrosion of the steel plate 510 and improve acid-proof property.

The reinforced fiber 530 is mounted on the upper surface of the steel plate



adhesi ve on the upper surface of the steel plate. For the inpregnable

-adhesive, resin for the exclusive use of inpregnation such
as epoxy resin for inpregnation and adhesi on, which hazzlgoggpgzggﬁv

fiber i casily | mprognated. is g?Sde?”e?%te“ RTINS LR

[ [ [ [ : :

serves to coat yt hgpsu?f ace of thg sltoeel !Sm@bé%@gm corrosiyon of

the steel plate 510 and i nprove acid- pro property The reinforced fiber

530 i d .th t eel t 8 APR 2005,
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several || her bEEa: Q?ﬁéﬁeﬁﬁﬂf Bl MGRK Y REmAd #Rd CORLI?ZQ TR b B0,
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the steps of form t he |rrpregna esion layer 520" and I npregnating
and adheri rrg/ewsccro@alﬁg%%qmréd Qﬁénéiﬁ%fach@ chRR8H BAIYW b8 rBinfrck8r WaYS

attention to renove bubbles for perfect 10 inpregnation. The steel plate

510 ser vestleOrdifforta] EHeAFRONE! st Rio Veveahidls, thea P&hﬁf fRhfe filse d
fiber 530 serves to reinforce tension of the steel plate correspond to

hi gh tensi gfpfeghsble allesitelBly SMe HRNGhEiRnRAAY dnd RéhdrRigtiy eeiflforean be
conpl etely relnforced agai nst the bendi ng, shearing and tension and prevent

brittle brébkr 630 biterepeaedeikildadyorltye paws htesitionf tosehicvesbubbMy £dt pesfeone of
mai n 15 di sadvant ages of the conventlonal rei nforcing nethod using the

r ei nf or t@dirhplegnationl h&hefsteed platb & 10argpess toerepfosle againstbendidoot Hieapingsent
i nvention can secure safety sufficiently.
and the reinforced fiber 530 serves to reinforce tension of the steel plate to
correspond to high tension force, and thereby the concrete body to be reinforced
can be completely reinforced against the bending, shearing and tension and prevent
~ brittle break of the concrete body due to lack of softness, which is one of main
15 disadvantages of the conventional reinforcing method using the reinforced fiber.
Therefore, the composite panel according to the present invention can secure safety
sufficiently.
The powder 540 is sprayed, impregnated and adhered on the surface of the
impregnable adhesion layer 520° before the impregnable adhesion layer 520° is
20 hardened. The powder 540 increases the adhesive force with the adhesion resin by
making the surface of the composite panel rough, thereby helping the composite
panel to be integrated with the concrete body.
FIG. 3 illustrates a sectional view of another detailed example of a
composite panel for reinforcing a concrete body according to the present invention,
25 and FIG 4 illustrates a flow chart showing a manufacturing method of the
| composite panel of FIG. 3. In FIGS. 3 and 4, a precast concrete panel is applied to

increase a fireproof property of the composite panel 560. The composite panel

includes: a precast concrete panel 550 of a prescribed size; an adhesion layer 520



The powder 540 is sprayed, inpregnated and adhered on the surface of the

| npr egnabl e adhesi on | ayer 520" before the inpregnable ad i 520’
is 20 hardened. The powder 540 increases the adhesive fo%g %’Rpﬁ?@;’

adhesion resin by making the surface of the conposite pdMfel/kKdR@d/01830eby

hel pi ng the conposite panel to be integrate Sﬁ% FRR B8 os rete body. FIG 3
illustrates a sectional view of another dgt aﬂ ed exanpl é%' a conposite

panel for reinforcing a concrete body according to the present invention,

25 and Fl G fhrinkd Wi hAhipped shtfa¥e 6Pand E?j‘gt%ﬁ" BSn&efEﬁgéﬁe’}CﬁU; ia!‘&e@legf&ge? 59(5) the

conposite panel of FIG3. In FIGS 3 a precast concrete pan

appl i ed t 0o mbieedaneths uppeLRIPRic &I RP PrédasPEondtEleGRMBPS 56 And adktred - théhe
conposite panel includes: a precast Concrete panel 550 of a prescribed

si ze; an adidéssion lhpere32(h0 RihBsibRRaysi0520 RirhiddROH AR Lipper siflYekdT the steel

28.02.2002. -14- formed on an upper surface of the precast concrete panel

550; a st eglatplHi0e aﬁdlg)owdml meohgmyddhm drpeppautce offthé brebpReaS10 and
concrete panel 550 and adhered by the adhesion |ayer 520; an adhesion

| ayer 520 fadhered ntheradhpgion Isyerfs20e of the steel plate 510; and powder
540 sprayed on the upper surface of the steel plate 510 and 5 adhered by

t he adhesi on | aykhe §2€l plateeS H) eetheplaatecasid® fimt ekamphymndghe hdhésios fayer
exanpl e, and the adhesion |ayer 520 is to adhere the steel plate 510 and
the precast28date adkerp dnestesigiiateds st tichwecast Tomcrstegeinepb 3 to Sadh dther.
formed by coati ng‘ epox¥ resin for adhesjon. The precast concrete panel 550
serves to fdensteslcelats Sbeiindouned bydcoating epnxystesisl ol adlesipng Bhe yoecass
adhesi on | ayer 520, and forns a fjnish surface when finished conposite
panel 562 cpBCigppaned 539 sarysarie remderce diynbeing iadhercdevith e steel patyd 1By ause
t he precast gémcretf panel 550 is made .of the sane material as the

concr et d0p&hg adlesin layer 320 avd) formas p dinigh surfaes when dmighedgompesitst panel

|ate 510, _iL .is still better in . )
P 56& is apphed as a panel for reinforcing the concrete body. Because the precast

concrete panel 550 is made of the same material as the concrete body to be
reinforced and forms a surface cover of the steel plate 510, it is still better in
fireproof than the panel, which consists of the steel plate and the reinforced fiber,

15 and has a good finishing effect. Because the lightweight and fireproofing
properties are important factors of the reinforcing panel, it is more effective to use
the lightweight precast concrete panel 550.

FIG. 5 illustrates a schematic view of a manufacturing process and a
structure of the precast concrete panel 110 formed by impregnating a lighﬁx/eight

20 concrete layer 111, an inorganic element group fiber sheet layer and a water soluble
cement group or polymer group resin layer.

The lightweight concrete layer 111 is poured after made by mixing cement,
inorganic group porous lightweight aggregate and water using an electrical hand
mixer or a mortar mixer. |

25 The inorganic porous lightweight aggregate is mixed with cement to be used
as the aggregate and lightweight. According to conditions applied to the panel, the
mixed rate of the cement and the inorganic porous lightweight aggregate can be

changed. In case that the inorganic porous lightweight aggregate' is perlite, the



fireproof than the panel, which consists of the steel plate and the

reinforced fiber, 15 and has a good finishing effect. Be S e
| i ghtwei ght and fireproofing properties are inportant f%ﬁo@@fzgaﬁ
reinforcing panel, it is nore effective to use the |igP(UF/EROD/CGEEZH

rocess and a structure of the precast conchote ISR /A6 Crea " "

i npregnating a |ightweight 20 concretetayer 111, an inorganic el enment
Pecin | ayeroaEaie te sAkn otk Mord it pofous HORNeiH Alargucl Wl 5
st ngan ol o oL R0 OB RS pob LIk Sl R0 ARER T el b o1
i Ohtwei gni et otBidECHh B Uk RETRRN Stplf A Reaiodt oBely TATHE 10
Changed. | g R o LR PP A BB it the

perlite, st hgixed 8atbRIRaBBAP2093CT/ KRO1/ 01830 | SA/ KR 28. 02.2002. -15- mi xed
rate of the cenent to the inorganic porous |ightweight aggregate is within

the range of 5%he BRYedhic Webghiiben@hédiclapanei2 Gan RenfRiddS irRfgMit Hrbup he
range of the mxed rate in consideration of the required strength an

heat pr oof [fibepeddsh (@ istihede epeth a HenrRankit iB6ALM E‘bbu?agbéi’f RAgipregnAed oof
ou

property and strength within the 5 mxed rate of a 0% The inorganic
group fi beintehtheimoseting biAthetic aesiai aidositied sands @arblest fupiee dtedleglagesd (it
is made in such a manner that inorganic group fiber is inpregnated into
t her noset t seaftesgch ehenliycande lien kardesdd)] and Jacutsd avithiihathe lightwaipht Soaetets| ag
are scattered evenly and then hardened), and | ocated within the
| i ght weil@hlayeorddi et Ehe inorganic group fiber sheet layer 112 serves to reinforce tension
force of the lightweight concrete panel 110 and can form one layer or several
layers. However, in the inorganic group fiber sheet layer 112, if the inorganic
group fiber sheet alone is contained in the panel 110, an upper layer and a lower
layer of the panel 110 are exfoliated and separated from the inorganic group fiber
15 sheet layer 112. Therefore, if the reinforce inorganic group fiber sheet is mounted,
the exfoliation and separation can be prevented. The micro-cement serves to
reinforce the inorganic fiber sheet. However, because the micro-cement drops
adiabatic effect of the panel, fine powder of the inorganic group porous lightweight
aggregate is impregnated to reinforce the adiabatic effect of the panel. When the
20 micro-cement and the inorganic- group fiber sheet impregnated in the inorganic
group porous lightweight aggregate are impregnated into the concrete panel, water
soluble cement group, polymer cement group or polymer group resin is a basal
plate.
The panel 110 made through the above process goes through a natural cure
25 and a forced cure (stcam cure) in order, and then the lightweight precast concrete
panel 110 is finished.

FIG. 6 illustrates a flow chart of a manufacturing process of another

lightweight precast concrete panel 410 having reinforced glass fiber mesh stacked



10 layer 111. The inorganic gkoup fiber sheet |layer 112 serves to reinforce

tension force of the lightweight concrete panel 110 and_.can,f | ayer-
or several |ayers. However, in the inorganic group fi bea §hﬁé{m 112,

if the inorganic group fiber sheet alone is contained PUT/RROTA1§3I® an

upper layer and a |ower |ayer of the panel exfol1ated and
separated fromthe inorganic group fiber 15 ism%@@f% Therefore, if
the reinforce inorganic group fiber sheel®i s nounted, the exfoliation and
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-order, and then 1 g ecast toncrete pane ni's
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| i ght wei ght precast concrete panel 410 having reinforced glass ti1ber nesh

stacked 2 8fAlRR fﬁ@pﬁou@@-rﬁm&@ﬁ&ﬁﬂwré@%ﬁ 28, O Hiddanttyl Ghe DEHORE hf he

| i ght wei ght concrete |ayers 4117 The |ightwei ght precast concrete panel 410

is fini Shedoﬁdteféu'@'se@oﬁﬂipﬂﬁfedtﬁlﬁi cuteddhhnRh0fire apdr f8aCeurs)!C A (AhiOIMY,
coal, and Portland cenent are sufficiently m xed according to a proper

mi xi ng rat the feirfdededr gthsseib@nmust isofanafabtured imSetdta ndarricdthyvei gtatss figeer et e
sufficiently mxed by the nortar mxer is first poured to 1/3 o

16 mesh 412 for reinforcement is impregnated into synthetic resin and silica sands or

blast furnace steel slag are scattered evenly and hardened. The glass fiber mesh
412 is in the form of a net having wider intervals between fibers than general fiber
sheet, and reinforces bending and tension force of the lightweight concrete. The
silica sand or blast furnace steel slag 430 serves to improve adhesive force between
15 the reinforced glass fiber mesh 412 and the lightweight concrete 411. Therefore,
the lightweight precast concrete panel 410 according to the present invention has
completely integrated components, and thereby the glass fiber mesh 412 is stably
fixed inside the lightweight concrete to maximize tension force and improve
durability of the panel. Moreover, to manufacture a thicker panel, it is preferable to
20 stack wire meshes or reinforced steel bars inside the lightweight concrete 411. The
lightweight fireproof precast panel 410 can be utilized to make a composite
reinforced panel by composing the lightweight precast panel 410 and other
materials (the existing reinforced fiber (carbon fiber, glass fiber, aramide fiber, and
S0 on) impregnating panel, prestressed reinforced fiber composite panel
25 manufactured using a prestress method) like a reinforced fiber for impregnation,
which will be described later, to show the fireproof property. Furthermore, The
lightweight fireproof precast panel 410 can be utilized when it is needed to improve

- fireproof efficiency of the concrete body, which is reinforced through the



t he thickness of the panel, a reinforced glass fiber nmesh is nounted on the

surface of the first poured |ightweight concrete | ayer , 0@ antly,
the lightweight concrete is second poured and cured (nazgﬂ Apcwarze nd

st eam (r:]ure). At thihs ti msl, thfe Le.i nf grcedhgl ass fi ber rlffi‘/lé{{ﬂdv‘ﬂlast)ured
I n such a manner that a glass fiber 10 nes iﬁq‘m%g fpcement S
. .Stz

I npregnated into synthetic resin and siljca “furnace stee
slag are scattered evenly and hardened. The glass fiber nesh 412 is in the

sheet . and EmRHEInAhOE el 3Rl SR, IBEF SR pRY iy 1B or
concrete.  Mmidhl fibeA ARG B) 31 s (1BAP R SeBEbrc a A3aBNRP rdllged

i nprove adhesive force between e reinforc ass fi
the |i ghtwej e i r | L gt ete
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conmponent s asaNdethddrep %‘)rét%tiﬁﬁ and I‘fiﬂeali’fﬁ% SEficd oL tHeScoticRdtt body! Wﬁ{j’r"aﬂﬁ ihg ?t y

the lightweight concrete to maxim ension force and i nprove

of the pan®eautifil app&irandePtoTBiRWcHEEE Body! Whidhehad Bt butward sppearhes dake to
20 stack wire neshes or reinforced steel "bars inside the |ightweight

concrete 41d matéial diffefdneeibehtedn theRrobasletdbedpaid BanGbersHeetandietdigihgzed
to make a conposite reinforced panel by conposing the |ightweight precast

panel 410 afithotdieretedtieri al s (the existing reinforced fiber (carbon
- fiber, glass fiber, aramde fiber, and so on) inpregnating panel,
prestressed rei Ahererc fidikid fanepsairing gahedinfdbcingthé @ohcresslbody nging the
prestress nmethod) |ike a reinforced fiber for inpregnation, which will be
descri bed lightreigho fis¢praof hpreddst graneb#10r ofhe tmethedr tshér romt ethe Tightweight
Iightmeight fireproof precast panel 410 can be utilized when it is needed
t o i npr d0e fir¢proep poafase phireli Bneypropet sizecnchet sanbodize ahiorHaiger rtbamftbe ced
through the 2 8 APR 2005 PCT/ KR01/01830 |SA/KR 28.02.2002. -17_
r ei nf or ci ngommionaligle) gndreonapiess and) adaetsdin to ithe sufheof the gescrelebodysheet
or
which is reinforced through the reinforcing method using the existing carbon fiber
sheet, glass fiber sheet or aramide fiber sheet, or to the surface of the severely aged
concrete body with synthetic resin group adhesive or polymer cement for adhesion.
15 The method will be described in more detail hereinafter.
Dust and foreign matters attached on the existing basal plane are completely
- removed through a high pressure washer or a dust collector while the worker pays
attention not to damage the reinforced fiber attached on the basal plane, and then,
the worker checks flaws of portions where the existing reinforced fiber is adhered,
20 such as bubble, poor adhesion and exfoliation, and performs the reinforcing work.
If the portions where the existing reinforced fiber is adhered are finish-coated with
epoxy group or aqueous and oil group, very low viscosity epoxy group adhesive is
coated, and at the same time, powder such as silica sand is sprayed on the coated
surface to make the surface rough. If the portions where the existing reinforced
25 fiber is adhered are finish-coated with urethane group, urethane group adhesive is
coated.
After that, the panel is adhered, and from this step, the adhering method

using synthetic resin group adhesive and the adhering method using polymer



aram de fiber sheet or when it is needed to reinforce due to gradually
reduced reinforcing effect. Additionally, the Iightweight prmsi nel
410 can be utilized as a nethod for protecting and repaQané\ r of

the concrete body by providing 5 beautiful appearance tPCTYKR0O1/€¢18300dy,

whi ch has bad outward appearance due to mat j{ﬁm%ﬁg&ge bet ween t he

concrete body and the fiber sheet or due ,to oncrete body.
There is a nmethod for repairing and rei ntor ci ng the concrete body using the
| i ght wei ght
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t hrough a high pressure washer or a dust collect e worker pays

attention gaifaé® oq%amaq%]mﬁeigmip@éﬁs@?qnéli hethigkias hedaboutt De. Basal crhne,

and then, the worker ecks flaws of portions where the existing

rei nf or ced Aftdrahat, SheShaketmakes foiaR REhAUBDIEutEP ftcP RGN thanshnel and
-exfoliation, and perfornms the reinforcing work. |f the portions where the

exi sting r spayenaggrbghidarch & silihesadsdn® fhejoiils coaiake the shrfagProtghgaagdp or
aqueous and oil group, very low viscosity epoxy group adhesive is coated,
and at t hetlsargerforme, pgintsdgoim sadrkaAtsthis imesdrtepoxyspsiayfet adiesidvecaobt ed
surface to nmake the surface rough. If the portions where the existing
rei nf or ¢8dugsl by bexingsfimcihggregaterce finenlightweigditegd grégate. uMatdrial dog filling up
uret hane group adhesive is coated. After that, the panel is adhered, and
fromthis thtegpints iesyndhetic regimert the exisiBigngpmymintetémentasortag andp widkle s ve
and the adhering method usi n% polymer 2 8 APR 2005
the joint is about Smm. If the width of the joint is over Smm, the worker fiils up
the joint twice while pressing sufficiently to prevent cracks.
The adhering method using the polymer cement group adhesive is finished
15 by plastering mortar on the basal plane, adhering the panel and filling up the joints.
When the worker plasters the mortar on the surface of the concrete body, on which
the coated adhesive is completely hardened to make the surface rough, the worker
performs the plastering work while paying attention not to exceed 10mm at once
when the plastered thickness exceeds 10mm. After the mortar plastering work is
20 finished, the plastered surface is cured for a week. The worker checks and repairs
excitation and cracks of the mortar plastered surface before adhering the panel. In
case of an exterior construction, the worker sprays water on the surface of the panel
and completely contacts the panel to the surface of the concrete body to prevent
permeation of rain or water, to increase adhesive force and prevent exfoliation,
25 freeze and fusion. A once plastered area of the basal mortar plastered surface is
less than 1.0m’>. The panel is adhered after adhesive mortar is plastered in

thickness of about 3 ~ 6mm evenly. After the adhesive mortar is plastered again in

thickness of about 3 ~ 4mm evenly, instantly tiles are adhered, and at this time, the



PCT/ KRO1/ 01830 | SA/ KR 28. 02.2002. -18- cenent group adhesive are perforned

differently fromeach other. The adhering nethod usin nARR i2§0%esi n
group adhesive is finished by adhering the panel and ﬂﬁll j oi nts.

n R
The epoxy or urethane group adhesive of high viscosity RCAZKROOE830r m
of grease is coated and adhered on the surfaq®&QfKResarsdoace of the 5 '
concrete body, on which the coated adhesjye is conpletely hardened, and the
surface of the |ightweight precast panel 1n thickness of about 3 - 5mm

evenly.  Afiéiket Bilkes the & WRh aRb68 HafirRéStonhké 3ok bestradd 8ver 1/2
adhering the panel and sprays aggregate such as silica sands into the

joints to rykhe Ttlhi@kﬁeﬁsf(ﬂttﬁe;paﬁehat @edoidthRrtiesd. | afes thOldHsedf] Photrsvartds. At
this time, the epoxy resin for adhesion can be 10 used by m xing fine
aggregat e ahe hdhesidn ofithepaiil, deowedet ligdticeoirth ahdrpetforins the Phastdyeint
joints is synthetic resin or the existing conpound cenent nortar, and a

wi dth of tvnrkj dBefore theaplaster joint wbik,tthe weérltthsmbys hat¢rapmthe lsasal/ planbrofi
the worker fills up the joint twice while pressing sufficiently to prevent
cracks. Théhaghets wgmuatthodmesitme. t Reefpablyrahe oeidén bf gho jgpntdh ebowteSmen,
finished 15 by plastering nortar on the basal plane, adhering the panel
and fillindugpfthe widihnefsthe joingns dher Swark cthe prerkeefills uipethageim tware whide
surface of the concrete body, on which the coated adhesive is conpletely
har dened t prefaiag suiacentlyde preventbrackhie worker performs the plastering
wor k whi | e payi 3& attention not to exceed 10nm at_once when the plastered

t hi ckness exceeddGiFmilusiatesra state thattthe rpindercedifikprvahert 120 25 reimforsing,
the plastered surface is cured for a week. The worker checks and repairs
exci t at i onmdas deatiescasrcretadodyris spnpecied b the Bghtwsightnaeensé caarista Pyl he
S ace 10t 1{fic T 2 wale, orsinGoRIYE Bistpasialogese Taranioreed HBCEIehas0of
adnesi v T 8RdoPaNACE, BBh: CKIITEHIPEY Ao b da TPSEBATIA baED. on
plastered ﬂ{e%%oggﬂitnrg]eregi%sc%aterﬁo&tl e B | gcgeecr)tg &eﬁggrﬁh%%legﬂtsbrecast concrete panel
110 and thermosetting resin 123, and cut in the same size as the lightweight precast
concrete panel 110 and jointed to the lightweight precast concrete panel 110, or cut
15 larger than the lightweight precast concrete panel 110 and jointed to the lightweight
precast concrete panel 110 to protrude. The powder layer is sprayed on an upper
portion of the reinforced fiber sheet layer impregnated to increase the adhesion
force to the concrete body to be reinforced. The thermosetting resin 123 may be
one of epoxy resin or converted epoxy resin. The reinforced fiber sheet layer is
20 formed on the upper surface of the lightweight precast concrete panel while stacked
in at least one or more layers. That is, after the impregnable adhesive is coated on
the upper surface of the panel, the reinforced fiber sheet layer is finished by
impregnating and adhering the reinforced fiber sheet on an upper surface of the
impregnable adhesive in one layer or several layers. The reinforced fiber sheet is
25 made by selecting and composing at least one or more of carbon fiber, glass fiber
and aramide fiber, which have high tension strength, good elasticity coefficient and

durability. Furthermore, to stack the reinforced fiber sheet in at least one or more

layers, the steps of coating the impregnable adhesive and impregnating and



| ess than 1.0nR2. The panel is adhered after adhesive nortar is plastered in

t hi ckness of about 3 - 6mmevenly. After the adhesive m)rﬁ gr iPRggg@qiered
again in thickness of about 3 .. 4mmevenly, instantly t e&a er ed,
and at this time, the 2 8 APR 2005 PCT/KRO /01830 | SAPKKIZKRO1ANSB30 - 19-

wor ker strikes the tiles wwth a wood hanmer AWKR tar protrude
over 1/2 of the thickness of the panel .at tgg jorn Hp‘?r i%’ns. After the

| apse of 3 hours after the adhesion of the panel, the worker digs the
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the worker sprays water on the basa ol nts mal nt ar n

noi sture. PERbes BiibMes FliSepfedt fin eghgﬁmjl_oi nt is about 5mm but, if the
width of the joint is over bnm theé worker fills up the joint twice while

pressing suffi cimet kynipdsité enpi¥orddddPaniel Rofsibtihy ! Hptthat GshewsibAt Hrbhat the
reinforced fiber sheet 120 as reinforcing mneans for the concrete body is

connect ed tondro®e par@! el @iifoRicdCAbér SHiRE iBlee andnhe poderlid. adhered 6€fthe
words, the reinforcing nmeans includes: the reinforced fiber sheet 120 and

powder | 8yeoncréteebody riyoas edibicribgr nietiert ubﬁlgi apvheenat Ber ifeis e theoBomposite
thernosetting resin coated on the surface of the Iightweight precast

concr et e pagirforcddl Pamal chas e phopslétyt ofhgnctesiold?3In angd that the réihforsedvéibst ze
as the |lightweight precast concrete panel 110 and jointed to the

| i ght wei ghshqet éaymss awmtackeddn saverdal kh@rs, dhe minfotéed fibgeshdehoaaretdue to have

| i ght wei ght precast concrete panel 110 and jointed to the |ightweight

pr ecast codﬁ?ﬁ'@@lﬁ qrdersion lbogtls fpomtaanh @theth Preforabdy, thagatensonslengthe of die an
upper portion of the reinforced fiber sheet |ayer inpregnated to increase
t he adhesi #ackadoreinfarecd Hiber sheetstare igrdgually shonteriadf upwer]. THe powder is
thernosetting resin 123 may be one of epoxy resin or converted epoxy
resin. Thesprayed and adhescdeon thesurfpce of thesrginfareedrfiben shedfelayppbetiostitiieace
of the Iightweight precast concrete panel while stacked in at |east one or

more | ayerEmipread fiker sheetlayenis qompleighy brislenathe The poveder gaskes the surface

of the composite reinforced panel rough, thereby increasing adhesive force with

adhesive resin during construction to help the composite reinforced panel to be

integrated with the concrete body. The powder may be silica sand or blast furnace

15 steel slag. In case that the reinforced fiber sheet layers are stacked into several

layers, the reinforced fiber sheets 120 must be stacked in the same weaving

direction to maximize the tension force. For means for reinforcing capacity of the

concrete body, thermosetting resin mortar may be coated instead of primer,

thermosetting resin and the reinforced fiber sheet. The composite reinforced panel

20 consisting of the lightweight precast concrete panel, the reinforced fiber sheet layer

and the powder is adhered on the concrete body by an adhering method using
anchors. For this, the composite reinforced panel has a plurality of anchor holes.

FIG. 8 illustrates a schematic and perspective view of a lightweight precast

concrete composite reinforced panel 310 for repairing the concrete body, the panel

25 including a lightweight concrete layer 311 and- reinforcing means 312 for

reinforcing the lightweight concrete layer 311. The lightweight precast concrete

composite reinforced panet 310 differs from the lightweight precast concrete

composite reinforced panel 110 of FIG. 5 in the reinforcing means 120.



t he upper surface of the panel, the reinforced fiber sheet |ayer is
finished by inpregnating and adhering the reinforced fihe t an
upper surface of the inpregnable adhesive in one |ayer &ésmﬁazmyers.
The reinforced fiber sheet is 25 made by selecting and REAVHRO1/01836st
one or nore of carbon fiber, glass fiber an ' | ber., which have

hi gh tension strength, good elasticity cpeffi mﬁﬁ&%ﬁ?am lity.
Furthernore, to stack the reinforced fib ¥ sheet in at |east one or nore

| ayers, the ste f | | g adhesi L preanat; and
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adher i ng MifabRehints hpchtaiE MANL®d With dabh Sthd hﬁmecﬂm’éﬂz?éti@rﬁ'ﬁ heltie SficRaagll has
a plurality of al!rtlgf:hlg(‘;gh hol es. In case that rf he rein orc_edl !f:(lﬂ]ber §1giﬂ(ﬁ:eet

| ayers arse _a??ﬁs”g&%d it . gR¥@rbled! AMET Gnd LG MBtAFONS §sburkdein SheSightReRHEUt
to have difrerent exténsion |engths fromeach other. Preferably, the

ext ensi on Ic@ﬁ@’fe’tﬂa?ér31’&90u1‘éﬂagkﬁ(ﬂcddag;wérﬁ_r ced fiber sheets are gradually
shortened upward. The powder is 10 sprayed and adhered on the surface of
the reinforced flhediglatveithtipayeist betat® ddngpositeireimfored JanbEB 16 heehnglthyer
is conpletely hardened. The powder nekes the surface of the conmposite

r ei nf or cedlightvedighoogiicretehiayebs 1il neorediainggitrdfésioreingomeans\31D thadhesiy e
resin during construction to help the conposite reinforced panel to be

i nt egr at ed dwiidd thehlegltwrigletnondy layEn éntpandierpendighivecizhk coacrsaridyarard ast
furnace 15 steel slag. In case that the reinforced fiber sheet |ayers are
st acked 10 nlewercightsteightagmrcsetet lagen, andfthe cethfbichey nsdumst 321 ffmsubduridary
stacked in the same weaving direction to maximze the tension force. For
neans for Ppaithfbstweery thepmperylightweight concrete layer and the lower lightweight

concrete layer. Moreover, the lightweight precast concrete composite reinforced
panel 310 can be formed in two types: one being that the lightweight concrete layer
311 is formed in a previously poured and cured panel type and connected with the

15 reinforcing means 312; and the other being that the reinforcing means 312 is
impregnated before the lightweight concrete layer 311 is hardened after being
poured, and then, concrete is poured again to connect the reinforcing means 312
with the lightweight concrete layer 311. The lightweight concrete layer 311 may be
replaced with the generally used high strength concrete layer if necessary.

20 As described above, the lightweight precast concrete composite reinforced
panel 310 according to the present invention can be sorted by the reinforcing means
312. The reinforcing means 312 is selected from one of prepreg one-way carbon
fiber, extra thin two-way woven carbon fiber, aramide fiber, glass fiber, a wire net,
a wire mesh and a steel bar, and connected between the upper and lower

25 lightweight concrete layers 311. by impregnated by means of epoxy resin and
hardening agent. The manufacturing process will be described in more detail.

According to the width and the depth of a damaged portion 383 of the

concrete body, a frame is manufactured and a special film is attached on the surface



concrete body, thernosetting resin nortar nmay be coated instead_of priJrer,
thernosetting resin and the reinforced fiber sheet. The co@pg)sAPGR ZF[)]OéTE
rei nforced panel 20 consisting of the |ightweight precast concrete panel,
the reinforced fiber sheet layer and the powder is adhB{EH/KROLL rete

body by an adhering nmethod using anchors. FISAMR 246 @eMPOSite
rei nforced panel has a plurality of anchpr hoFes. FIG 8 illustrates a
schemati c and perspective view of a |ightweight precast concrete conposite

rei nforced opaRefradit) OA8 ofFRAIARD Bernbfit, 698IE bEMENLCALY colbP RcRRAE NighBReight
including a |ightweight concrete |ayer 311 and reinforcing rreang 312"t or

rei nf or ci ngggiegalel ghicheay perldeN qiRE e cidbe AT lagakBeatki st Vel @hErubh&C ash
concrete conposite reinforced panel 310 differs fromthe |ightweight

precast coaggegate, andpesict aré ehixkd) eedl thandkntd Qs ouddSahd i HarddiRd on the
rei nforcing neans 120. 2 8 APR 2005 PCT/KRA /01830 | SA/KR 28.02.2002. -21

First, theflanghtowabkét panet fain, amdatheicdyahenppéert end Biv?éﬂﬁ%lﬁ@et@ﬂ@anﬂa@e

i ncluding the reinforcing neans 312 connected at a side of the |ightweight
concr et 3| dayers 311 dre fomtedi nEpury resinefoseimgrogtatizpoayd rtesdenihgrageht lare
strength nortar and hardening agent are mxed with each other, the mxture
i s mxed wnikedin a pacscaibdd Snixong esfataadithe mipturs ds Coadd romt ® sideraf thedowext ur e
is poured gn the |lightweight concrete |ayer 311 cured by forced steam The
| i ght wei ghlighiweighttcansrese dayerdbim oA ftee theedpoixyrresia ip aneled3 doe & vhaprephes

| i ght wei ght concrete | ayer 311 containing the veinforcing neans 312 therein
can di vi deOR¢ravay; ¢iborifther, exfr thindwoayey woven earbepplber iargmidei fiber and
concrete layer and a 10 | ower |ightweight concrete |ayer, and the

r ei nf or ci nglyaﬁ%zﬁ@r 33 Anpsegnated nwathie epery sesint WBuhblel egensated | dugingntheght
concretf | ayer and the |ower |ightweight, concrete {ayer. Mreover, the

i ght vel §ninpyegnaiian asremsved caifherhEres i for sppeyimpregantion & eantedhagdinr med

It WO t YPR¥ter (t)k{]cee{t))oe)i(yngestlg %r %lpeeull)li)egrrﬁnvp\?:cieggl?aftio%(){s]Ccfo%%:eei\i, ltﬂg %%per lightweight
concrete layer is connected, and thereby the lightweight precast concrete composite
reinforced panel 310 is formed. Alternatively, the lightweight precast concrete
composite reinforced panel 310 can be formed by impregnating one of the glass

15 fiber mesh, wire mesh and steel bar in a condition that the lightweight concrete
layer 311 is not hardened, and instantly pouring the upper Iightweight concrete
layer. Furthermore, a general concrete panel may be formed and used by using a
general stone aggregate instead of lightweight aggregate of the lightweight concrete
layer. Moreover, it is possible that the lightweight precast composite panel or the

20 precast concrete composite panel is manufactured larger than a portion of the
concrete body to be repaired and the lightweight precast composite panel or the -
precast concrete composite panel is cut corresponding to the portion to be repaired
with a hand cutter.

Because the lightweight precast concrete composite reinforced panel 310 is

25 light and easy in construction but uses lightweight aggregate, it has a limit in its
strength. If the portion of the concrete body 380 to be repaired requires prescribed
compression sirength, a precast concrete composite reinforced panel 314 can be

applied. The precast concrete composite reinforced panel 314 includes the



311 is forned in a previously poured and cured panel type and connected
with the 15 reinforcing neans 312; and the other being t g@%form ng
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nore detail. According to the width and the depth of a danaged portion 383
of the cGn@nhlrecdtmm, Tahefuppee aind lowautandreteddyeand 18 cypdud adnifdcked vath the
attached on the surface 2 8 APR 2005 PCT/KROL/01830 | SA/ KR 28.02.2002.
-22- of theeinfeneing Omeaws Fok tinard prewionsly tpoticed eandtt harddned| pandetyrs.,
| i ght wei ght aggregate, such as ﬁwrl ite, filite, celite, ALC aggregate and
ALC cr usheAliarnativejy: thgaupperand loxvesrcopceeteilayets Hrﬁjcam@enfm%em sughoar ed
and hardened on the frane to nake a panel form and t her eby t he upper and
| ower | i ghtwasingrthatothersinfoping yesans 1P tor buprsgnated tfoseytheelovrerfemmerete
I mpregnati gl and _hardenin gent are mxed in a prescribed mxing rate and
the m xt ur éayes 1 hardaped tter 3t irepeprednang g Hpper @crnqnetpdﬁyercrérﬁ%? aeay'er
t hin. t he. epoxy resi C one of the pre one way ca
fiber, Qt &Qetrﬁi OFGiRg m&ana&linofgﬁmaﬁcaﬁt [sOnCIele RaR eP pr@l%@?
fiber 1s 1 o 3hd hirdeted THpeP 2 [dwer conviate oyl of ?hed a9l 95 e
connected, is formed in such a manner that one of extra thin two-way or one-way
woven carbon fiber, prepreg one-way carbon fiber, glass fiber and aramide fiber is
selected, epoxy resin and hardening agent, which is lower impregnating mecans, are
15 coated on a side of the lower concrete layer of the panel type, the epoxy resin and
hardening agent are coated again as upper impregnating means, and the upper
concrete layer of the panel type is connected before the impregnating means is
hardened. If the panel reinforcing means is glass fiber mesh, wire or steel bar, the
glass fiber mesh, wire or steel bar is impregnated in the lower concrete layer before
20 the poured lower concrete layer is hardened, and then the upper concrete layer is
poured. The panel reinforcing means can be formed in such a manner that one of
the wire or steel bar is mounted, synthetic resin for high strength mortar and
hardening agent are mixed with each other, silica sand aggregate is mixed, and the
mixture is poured and connected to the concrete body. To provide stronger
25 connection force to the glass fiber mesh, wire and steel bar, micro-cement paste is
plastered and impregnated on the surface of the glass fiber mesh, wire or steel bar.
To increase the strength of the precast concrete panel, the panel is forcedly cured

after the lapse of prescribed time after the hardening.



10 inpregnation are renoved, and epoxy resin for upper inpreg | Qn i.s
coated again. After the epoxy resin for the upper irrpregiﬁigﬁtd QU&]&at ed,
t he upper |ightweight concrete |ayer is connected, and_thereby the
| i ght wei ght precast concrete conposite reinforced paneP@TiKﬁQlf%lm.

Al ternatively, the |ightweight precast concrqg?;m@%@z_rei nf orced panel
310 can be formed by inpregnating one of,the glass 15 fiber mesh, wire nesh
and steel bar in a condition that the |ightweight concrete layer 311 is

not hardened, anddqiss apll Yo RAUEEANS d@lNBABH Vib@hANPIadBictiAF "EER of axer.
Furthernore, a general concrete panel may be forned and used by using a

general st gehSOreABusiig siEMeOing tghiiel SFithaPaneloaicdrdingt taethel grasemei ght
concrete |ayer. Moréover, it i's possible that the |Iightweight precast

conposi te panaltiosl Theardhopifsladés £Bo&y ghﬂ oGt Be3partb 3X) fevahgaigyr ed
| arger than a portion of the <concrete body to be repaired and the

| i ght wei ghtandraesips B40dop afedtionpdlied body pha 320riesasholé®n et 32 X and isintthe
panel is cut corresponding to the portion to be repaired wth a hand
cutter. Bedamaeftdheylindgt Vighgbodppaaa320 dmindet £ nealoposiw &2leforfredomdapanel
310 is 25 light and easy in construction but uses |ightwei ght aggregate,

it has a | iowtdr dircuinifsrensey ®tigotigh hblet 3t pdersectingowithithe hollomepat B3yt 880 t o
be repaired requires prescribed conpression strength, a precast concrete
conposi t e cairthercoda female ®tew 333 foemedppl prdnndhargumefeasncecoh treehalow
conposite reinforced panel 314 includes the 2 8 APR 2005 PCT/KROL/ 01830

| SA/ KR 28. partodh at tig: othei sndthénegf, mmaihan 3ngulap prettusion 328nnébe gdotsetioren

t he upper and | ower concrete |ayers 315 and the ugﬁer and | ower _concrete

| ayers 31532Agnaeberinhel forvn o€ a haxegor on @ncactagary ed'hg malep sorey ded foymead xi ng
generallﬁ used aggregate, cenent and water, and the cenent is sel ected

fr om ondVoPnbe pnigs eisumbprence ot theckodinpark Ad0 3s koergageatiththe mie32hpdhe and

| ower concrete | ayers 315 can be connected with the
nut 323 ig/ a rotatable tool connected wtit the profrusion 322, and when the body

part 320 is rotated, the nut 323 fixed to the panel 310 is moved in a vertical
direction of the body part 320, thereby adjusting the level of the panel 310. The
clip 330 for carrying has a cylindrical part 331 having a female screw 333 formed
15 on an inner circumference thereof, and the female screw 333 is engaged with the
male screw 321 of the body part 320, to which the nut 323 is engaged, thereby
serving as a link to help the carrying of the panel. The pipe 340 for injection is
generally in the form of a straw and has a male screw 341 formed at an end thereof.
The male screw 341 of the pipe 340 is screwed with the female screw formed on
20 the inner circumference of the protrusion 322 of the body part 320. Filler is
injected into an empty space of a rear surface of the panel through the pipe 340, the
hollow part 325 and the through hole 324 of the body part. When the mjection of

the filler is finished, the pipe 340 is removed.
FIG. 11 illustrates an elevation view and a partially sectional view of an
25 insert 210 and an expanding tool 220 of a multi-purpose anchor for connecting the
panel to the concrete body. The insert 210 has a body part 211being generally in
the form of a cylinder and a plurality of holes 212 formed in the body part 211.

The holes 212 formed in the body part 211 of the insert 210 serves as injection



reinforcing means 312 in a previously poured and hardened panel type.

Alternatively, the upper and | ower concrete |ayers 315 ca e Anen
such a manner that the reinforcing neans 312 is irrpregna&sﬁ A?erﬁgﬁe

| ower concrete layer is hardened after it is poured, affCH{KRPIAH1830
concrete layer is poured again. 10 The rei nf A /RBRFS20922 of the precast
concrete panel, to which the previously ,oured and hardened upper and

| ower concrete |ayers of the panel type are connected, is forned in such a

manner t hatpaﬂfbeopﬂleqﬁléﬁn%d&iéa fHAGu RN PijcOiS PR 24PUEA as A@BcHIrRepaths
prepreg one-way carbon fiber, glass fibér and aram de fiber is selected,

epoxy resi rfoﬁﬂﬁcﬁﬁgﬂfgrdiﬁﬁe@%ﬁtthe pahélardstht @oREretd 6P MTLE BOdYPaAAI113Hag 15
coated on a side of the |ower concrete |ayer of the panel type, the epoxy

resin and ahhdgasagwadthicoapiedowithedbalgaBo iaserttdpito anpresgitiid depthrgians,
“and the upper concrete |layer of the panel type is connected before the

i mpr egnat i ag emdanfst the enfavisradisk fenhalt Berepa® Bl isrsaméd)rfotmegd ieeahsad pargRdg$s
fiber nmesh, wire or steel bar, the glass fiber nesh, wire or steel bar is
i mpr egnategrotmding fromethecoody paet 2 Hy end refwing a80a tspecqgrouThel Headgraric@bdr et e
| ayer i s hardened, and then the upper concrete layer is poured. The panel
rei nf or ci n@llawanthec pandle choneatdd | withuthe anchomed theatpreseat cinvemigomitoeber
steel bar is nounted, synthetic resin for high strength nortar and

har deni ng #pnteinadeatnd peescnibed interval oorsr thesidniceete dmdy. aBegeavgatthe irtervaked,
and the mxture is poured and connected to the concrete body. To provide
stronger 2bebwencibeinmmet and he gonereteghedisist deserminedraccarding 4o dhe thigkmeasar |
m cro- cenment, paste iqg,{ézgﬁltastered and inpregnated on the surface of the

gl ass fi bePf Hesheadp , thedbickness of the hiead parisd 4 vehangedhgeqordimgttndhe
br cqcr i B0 TFRAT BrueT: e Tichentrie conerepROIB0ST EbThRERFeRIcs i e K
gg c'([) ?oﬁgf}z%}?ﬁ@? Ei%na)? hf%]edvz%r?o&sl slhléfxtasr és?de%nthg 'sﬁX;?é 1)? EI(\ii 1 néj other end
of the insert 210 is split into several sections to be spread when the expanding tool
220 is struck with a striker.
The expanding tool 220 is inserted into the insert 210 after the insert 210 is
15 inserted into the hole formed in the concrete body, and thereby the diameter of the
insert is enlarged and the concrete body and the insert 210 are jointed. To make the
above operation smooth, a hollow part 221, which has a vertical section of a
trapezoidal cylinder shape and in which the injection pipe 240 is inserted, is
formed.
20 FIG. 12 illustrates an elevation view and a sectional view of the bolt 230 and
the injection pipe 240 of the present invention (multi-purpose anchor). The bolt
230 includes a body part 231 and a head part 232. The bolt 230 has a hollow part
- 235 vertically passing the body part 231 and the head part 232 to allow insertion of
the injection pipe 240. The body part 231 has a male screw 233, which is formed
25 on the surface thereof and engaged with the female screw 213 of the insert 210, and
a plurality of holes 236 serving as injection paths of the filler and as inside air

discharge paths. The hollow part 235 vertically passing the center of the head part

232 has a female screw 234, which is formed on an inner circumference and



anchor for adjusting and injecting the |level of the panel according to the
present invention. The anchor includes a body part 320, RntAP 0 § clip
330 for carrying, and a pipe 340 for injection. The boi% i a
hol l ow part 325 and is in the 5 formof a cylinder. The m 0
i ncludes a male screw 321 forned on an out edSAMAKRIEoEenwe, a through hol e
324 intersecting with the hollow part 32f.at an end thereof, a fenale
screw 333 formed on an inner circunference of the hollow part 325 at the
ot her end tehgagnf withriticdnjeatignipipe P40t Mhei ofewWitid. enfageicat betsicen thé hidaduny
be in the formof a hexagon or an octagon. The male screw 321 forned 10 on
t he outer ghartc3¥ and teriméctidiepipedd0pmay be2fbisttuted evitagthenichhplite neahs 323.
The nut 323 is a rotatable tool connected with the protrusion 322, and
when t he bdayingphetsagrocapacityt Jthedhollove parit22326f thexexpandinghoobad@land thei s
moved in a vertical direction of the body part 320, thereby adjusting the
| evel of t hellpanpart 235 ofttbe hali B383mveothecsamy idigmbies, and ytheémbly itbey apar t
331 having a femal e screw 333 fornmed 15 on an inner circunference thereof,
and the Pefalcaded pywosping thabelsddd ans the insert 248l e screw 321 of the body
part 320, to which the nut 323 is engaged, thereb serving as a link to
hel p the carryi f edﬂ}%ﬁenm@240,walcgilﬁgegﬂ@llwnt o feimn obthe strawdneluges y in
the formof a straw.gnd has a |l e screw 341 formed at an end thereof. The
mal e screw?3kpdgart g Irﬂ%ﬁam}?@%gﬂév\e h%'jElOﬂYtWét Péddhas & chapeten tondhe on
20 the inner, cjr.cC erence of e protrusion,. 322 of the body parf 320.
Filler is e%“ﬁ}l{e@{aﬂ{“? E’ngaﬂﬁr%%égyagdlgéé‘sweé;ﬂ}teéhe Mlp&bﬂaﬁfﬂﬁh%f[ therelt
t hrough th i 40, th hol.| part 325 d the thro hole 324 of the
body part . ﬁéﬁéﬁgt‘ﬁf‘eem@?géwl&%: BRd hes s eisgr?wr%‘*ghé‘@%h HJO&IIS MR | s
renoved,,FIl G 11.illustrates an el.evation view.and a partially secti.onal
ui ew of 14nOUBECirunfrende STan end el Goweled St o eriafaigd dram e ioqgoet
anchor for n - 1.NQ,: . | to t ncret e .b .. The,i,phsert 210 has a
body par ¢ SAoLRREEHEN Bing A teckfieh s AEF BERE gl ithg Path ot Lo deckiv] o1 °
hol es 212 ]%Bﬁje i e S 212 f i body
part 211 o%P{ e |arﬁlgk%£rgp§§?8lg§8$§ée&s céééqvlg]ggq fegﬁi)‘ge %A%ﬁgé&%”%); &%kmg
the head part 241 with a hammer after the injection of the filler. The head part 241
has a male screw 242 formed on an outer circumference of a lower end to be
15 coupled with the female screw 234 of the bolt 230, and a female screw formed on
an inner circumference to be coupled with the male screw 244 of the body part 243
of the injection pipe.
The multi-purpose anchor can be made of metal material or thermosetting
resin. If the anchor is made of thermosetting resin, the anchor is prevented from
20 corrosion, so that the anchor has good outward appearance.
The panel 560, 562 for reinforcing the concrete body in bending, shearing
and tension by composing the steel plate and reinforced fiber, or the steel pate, the
reinforced fiber and the precast concrete maximizes merits of each material and
supplements demerits of the materials, thereby securing softness of the panel to
25 prevent the brittle break and stably reinforce the concrete body.
The lightweight concrete composite reinforced panel, in which the
reinforcing means is connected to the lightweight concrete panel to reinforce the

concrete body and improve the capacity of the concrete body, improves the



PCT/ KROL/ 01830 | SA/ KR 28. 02.2002. -25- paths of the filler injected
through an injection pipe 240 and as air discharge paths zgoﬁpﬁsgggsgl ng
air between the panel and the concrete body. The body par% “2 as a
femal e screw 213 coupled with a bolt 230 inserted into TR th
from an end. At the end where the fenale scr%i S g(grted, Oggg}rgggi S a
head part 214 5 protruding fromthe body part d88ef%2ng as a spacer.
The head part 214 allows the panel conn%'gt ed with the anchor of the

Dbmernt e bAapoRalBdRy LT b BB b B SR
body is detgerm ned ing to . the thick f the head t 214, .t

Chi tkness. dhe CHEARS A5 Tl BRI OORLRE GRS OO A SUA1E SO PR GEFet
bet th |..and the c. te.body. It will. b ' d that th
nead par t 3% gyt Ry teerRch e Gidd ng: hedhs RotEaARRME Y BivhGRheyd®
ot her end S%h(t?lggua@%lgﬁ%at%gclﬁ%gépl It into several sections to be spread

when the expan g truck with a striker. The expandi ng t ool
220 is inserted ' - i nsert ' i rged
~into the%ﬁol e fﬁ‘?% aI|{‘g'hr11%tc %@?%ﬁé‘t%ﬁ %%eg{t ,1}1%2151 0@ h(%lrile%ezyéﬁﬁéeﬁ(ﬁl%?rié{te g?ﬁot%lgt he
: O . L T
Deor LS SRRBRAEHORRITROaRANA SR TG RO fe eI TR IR, Brendr AR, To
section of ifectibANGAL] #ak ¥l hiadGine 3pRr UokmelNbedvdeietticNpaREI 2d Phee
240 is inserted, is fornmed. 20 FIG 12 illustrates an el evation view and a

sectional voawedd bbg hA dlictROtRNr 16 B8 disth@fddoraidetieidhchbr b thak aﬁgnt
i nvention (nulti-purpose anchor). The bolt 0 includes a body part 231

and a head apagiscBarke Héle WhilE tR3UN@Shatwieh! QW paiel antBthes ebhéredd bdpassi ng
the body part 231 and the head part 232 to allow insertion of the

0 5o 0 ST stk i St rtaru ot
insert 210 fremdorrosion.
The lightweight concrete composite reinforced panel can secure uniform
impregnation by manufactured through a nonstop manufacturing system in factory.
Because the composite panel manufactured in the factory is simply assembled
15 when being constructed in a construction site, causes dropping construction quality
can be removed previously and dependence on technique of the workers in the site
can be reduced, so that stable and estimated reinforcing effects can be obtained.
The lightweight precast concrete panel 410 can have improved durability to
the bending and tension force of the panel by stably fixing and integrating the
20 reinforced glass fiber mesh into the lightweight concrete. Furthermore, The present
tnvention can have good adhesion property to the concrete body by coupling the
reinforced fiber sheet for reinforcing the capacity of the concrete body to the
lightweight precast concrete panel 410 and the powder is sprayed on the reinforced
fiber sheet to treat the surface rough.
25 The lightweight concrete composite reinforced panel, in which the
reinforcing means is connected to the lightweight concrete panel to reinforce the

concrete body and improve the capacity of the concrete body, improves the

fireproof property of the reinforcing means impregnated, adhered and composed at



a plurality of holes 236 serving as injection paths of the filler and as

I nside air discharge paths. The holl ow part 235 vertical laygp Dn e
center of the head part 232 has a fermal e screw 234, whi cleasﬁ?)gnggﬂgn an

i nner circunference and 2 R APR 2005 PCT/ KRO1/ 01830 | BAZCEKRKIROAA ARG .
-26- engaged with the injection pipe 240. Thq | AgoSgagenment bet ween

- the head part 232 and the injection pipg 240 may be substituted with other
coupling means having the same capacity. The holl ow part 221 of the

expandi ng tthOkudad: 8 thet [ightwlRH: QnBRES g%t’ei Rl O;Sreeidlag |s{ab%§96ilﬂgd4.§ ng“ﬁﬁ e

di aneter, and thereby they are 5 extended by coupling the bolt 23

i nsert 210 .byTbffeétifet¢ tprofRcRhPehe 4Rinfoligs hearen8htvhdiold HaddeehArthREnit he
straw, includes a head part 241 and a body part 243. The body part 243 has

a di anet er stich b euddeatveedthéhidank®e body part 243 can be inserted into the
hol | ow part 221 of the bolt 230 and the expanding tool 220, and has a nmale

screw 244, whi cIFIGS. fi6r andl ldnilhitrd: schedtiatil vivwd sticviag #fstae tndatibeeeof ,

coupled with or separated fromthe head part 241. The injection pipe 240

recei ves St jpertién loéra foeam ishecihfadearnyt tidd lighfweighk ppavast cohctele chagdsipar t

241 is forned concavely to renove the head part 241 by striking the head

part 241 wireinfercedipanel HIG end tahstatenjhat tai lowenfpdrtien fainkll 2 sideTo tHeebehmpare 241

has a male screw 242 formed on an outer circunference of a |ower end to be

15 coupl edeinfarced by thahghiweight\predst oonarbte doahposiiBaeindonted phaakl ). sEhew

formed on an inner _circunference to be coupled with the male screw 244 of
t he body pginfaragl fier shest inpsask asvthepicpnforcing mesansifop eeipforeingnthecapacity be

- made of netal material or thernosetting resin. If the anchor is made of

t her noset t Phéhg eangictethpsdyandnshows iprthe shiswings; t ligtweaghtopicoast copcretmt

t he anchor has good out wayd a[i)pear,ance. The panel 560, 562 faor reinforcing

t he conéﬁ? ePRMPEIHE Tein SR pajel dQ84p ichgnged in an arranged condition between units

of the panel 100 according to the shape and area of the concrete body to be
reinforced. To overlap the adjacent panel units and the reinforced fiber sheets 120

and continuously construct, the reinforced fiber sheet 120 is cut and adhered larger
than the lightweight precast concrete panel 110, and thereby the reinforced fiber

15 sheet 120 protrudes in a prescribed length. The protruded length is adjusted in
proporiion to weight by unit area of the reinforced fiber sheet 120. For example, if

the weight of the reinforced fiber sheet 120 is 200g, 300g and 400g per 1m’, the
reinforced fiber sheet 120 is protruded to 20cm, 25¢m and 30cm. The units of the
lightweight precast concrete composite reinforced panel 100 are connected in such

20 a manner that a side of the panel 100 from which the reinforced fiber sheet 120
protrudes and a side from which the reinforced fiber sheet 120 does not protrude

are faced and connected with each other. Therefore, when the lightweight precast
concrete panel 110 is cut in the form of the rectangle, the reinforced fiber sheet 120
protrudes from one of the four sides of the lightweight precast concrete panel 110,

25 from opposite sides, from three sides except one side, or all four sides of the

| lightweight precast concrete panel 110.

FIG. 15 illustrates a method for installing the panel to a concrete paved road

380 containing a damaged part 383 using the anchor for adjusting the level of the



and tension by conposing the steel plate and reinforced fiber, or the steel
pate, the reinforced fiber and the precast concrete nmaxi m §srpgp ig@ﬂ@f
each material and supplenents denerits of the nmaterials, i e bB ecuring

softness of the panel to 25 prevent the brittle break mmﬂlmmyﬂorce
Whi ch the. reintorcing means 15 connect eq. to VIR IEIRRT cancrete pane
to reinforce the concrete body and inproVve the capacity of the concrete
{irepr oot gy udectis nar gl S ilatit St b nuk 8
Ctabl o ro| A oamHEUl pBas BBl AUtk WY WUicHRR TR T A Soad HREOXREE o

Trom var| ouebanaid paIELSF aRlhoidie VBTN SEEL. FDARGR: o Sullfy RS

according to the present invention can ective

concrete bawy. akHghe %ﬁﬁ{ngaLihQ,V\@hIdlﬁisfé 'shﬁ{gh% PinR€id B ﬁgh? Qnéf&? Quigh ghEﬁler

anchor without injection hole, has the prescribed | nferval fornme et ween

the panels autlidg¢ineCIBICr €TRe REpar@ N bRbIVBy! BFdrdlfic (fte®rdi GtCARB&Fic

through the anchor without any “air discharge hole while the filler between
the panel hathridie TREPoREnbAGY36 Binl@hidh sSatiRtic rE58 IR hdhsSidRER®hnd

thernosetting resin, so that the anchor IS prevented from corrosion. The

| i ght wei ghsilrarsands arcafipedin @ presdibedaatt Banired dtoSthe rokem bhsdl Burface
| npregnati on by manufactured through a nonstop manufacturing systemin

factory. B88auskethihtnmeo o siotleerpserfdmsea ldvelihg vestki of theebdsacqurfacel whidé npl y
assenbl ed 15 when being constructed in a construction site, causes dropping
const r uct i fermyyoglfineyholesaf dewoutdfour beprear the spyx e ndbrtapeatkeluefaes andchai que
of the workers in the site can be reduced, so that stable and estimated
rei nf or é0npardlf ebhesnui2bhef dhe ancled. is fixed into the anchor hole 313 formed in the
panel 310 with synthetic resin adhesive, the body part 320 is screwed with the nut
323, and the clip 330 is screwed with the body part 320, and then, the panel 310 is
~ carried and seated on the broken part. After the clip 330 is removed, as described
above, the body part 320 is rotated and the level of the panel is adjusted to be

15 consistent with the concrete road surface. Because the nut 323 is fixed, when the
body part 320 is rotated, the level of the panel can be adjusted. When the level
adjusting work of the panel is finished, gap between the panel and the concrete
paved road is sealed, a cylinder 352 for injecting low pressure is mounted at a
prescribed location of the sealed part, and the pipe 340 is mounted on the anchor.

20 First, the fine hole of the rear surface of the panel is filled with synthetic resin
group filler such as epoxy resin through the injection pipe 340. To prevent
occurrence of non-filled part, the filler is second injected into the fine hole of the
rear surface of the panel through a low pressure injection cylinder 352. When the
injection work is finished, depressed parts such as the anchor hole 313 are finished

25 with epoxy mortar.

FIG. 16 illustrates a flow chart of a method for reinforcing the concrete body

using a composite panel 560. At this time, an adhesion type reinforcing method is

applied. That is, the reinforcing method includes the steps of: preparing a basal



The |ightwei ght precast concrete panel 410 can have inproved durability to
the bending and tension force of the panel by stably fixi [ at i ng
the 20 reinforced glass fiber nmesh into the Iightweight 22@[}2?3]?885
Furthernore, The present invention can have good adhesi gnCA/BOROIYQLI830he
concrete body by coupling the reinforced fmm% éggoorei nforcing the
capacity of the concrete body to the [|ightwei & %oncret e panel
410 and the powder is sprayed on the reimforced fiber sheet to treat the
surface rouyg ' ' . 0site reinforced panel..i n
whi ch the rgflaﬁ%c%sp Cﬁﬁgﬁlﬁ%&h@%‘t@ﬂé{éﬁﬁd&@% g%‘%{(%%gﬁ’ef e i%‘ﬁ?ﬂ%r@%ﬁ &%0anel

to reinforcg fh@%asﬁpéiﬁﬁ?ég%d@%j%th@%gp%% ﬁ&?}ﬁ%ﬁg ACARAGE LY R cé%?ogﬁ?@ﬁaﬁ%le

body, inproves the | reproof pro e réeinforcing ne

| mpr egnat ed560"‘§ﬂ§%ﬁﬁex%‘%t CRA %%R%é Y KR
28.02.2002. 28 the surtace fﬁ%ﬂ %g‘?§§f§%9§¥%§§aé e paﬁéﬁﬁaﬁgk§éé
provi des stialye reinforcing effect by effectively protecting the

rei nforcing means from vari ous bad environments such as sudden weat her

change. Bl GS. 13fahel pképdridgUsf Hif Basif B8RS S0BI STVihe TR RIGIR Bnikhad, @

| ower 5 portion of a beamis reinforced by the |1 ghtwel ght precast
concrete canplsd heles raee Thane@dt pagebs ﬂﬁ@c@ﬂ%o@ité tpahél $6®oran ! tRYRonRsiteon
and a side of the beamare reinforced by the |ightweight precast concrete
conposi t e paneil 6@ etrqpaibe! inldd0als THWher ehaboslarthdledare flrerd, dastUissideanet he
reinforcing nmeans for reinforcing the capacity of the concrete body. As
shown in t hackiraholegsis seheovicdgtieariaght perirabld adhaisetieydOiscirard b8 the
rei nforced panel 100 is changed in an arranged condition between units of
the panel s@facrepaingetmeatile sikepieaisdcaated). of Thdpecrasablet sitesitn taydpe
reinforced. To overlap the adjacent panel units and the reinforced fiber
sheet s 190serapsitcramovaifine dystofithe basal suitfthee 500,neforst Wedleparshedimiddei s

cut and adhered | arger )
the adhesive force of the composite panel 560. After the permeable adhesion layer

==

coated on the basal surface 500 is completely hardened, epoxy adhesive for
adhering the composite panel 560 is coated thick to about 3mm or more to form the
adhesion layer. The adhesion layer is formed also on a surface of the composite
15 panel 560 and contacted and fixed on the basal surface. When the composite panel
560 is fixed on the basal surface, the worker tights it with an anchor bolt, and
thereby the anchor can prevent breakdown of the composite panel.
In case that the composite panels of a prescribed size are continuously
installed, for perfect adhesion of connected parts, the steel plates are extended
20 longer than the precast concrete panel, and thereby conmection parts 515 are
formed. At this time, powder 540 is sprayed on a lower surface of the connection
parts 515 to improve adhesive force of the connection parts. If necessary, the
anchor can be installed on the connection parts.
If the thickness of the composite panel in which the steel plate and the
25 reinforced fiber are composed is more than 3mm or the lightweig'ht precast
concrete panels are combined, the panels are constructed by a method of injecting
and adhering synthetic resin.

FIG. 17 iHustrates a method for repairing the concrete body having the



than the |ightweight precast concrete panel 110, and thereby the reinforced
fiber 15 sheet 120 protrudes in a prescribed |length. The zﬁt ?WR"Z@ gth
is adjusted in proportion to weight by unit area of the i'nf orced TI ber
sheet 120. For exanple, if the weight of the reinforcefPCTVEKROBALI83A0 is

200g, 300g and 400g per InR2, the reinforced |Qﬂ{R§ O is protruded
to 20cm 25cm and 30cm The units of the31 Iigﬁ wel g %se'(gzﬁzeoég'st concrete

conposite reinforced panel 100 are connecfed in such 20 a manner that a
side of theg : "Qﬂwﬂe rei r L ber t r des
and a side fEl ?%%ewgﬁu%@g%g“ orc%‘tfﬁggérs?sc}%glg@di%gh@gggnrgil%ch&a r §T are

faced and SQUneicathnidddd BRCIBPbIEE cohBRAEHAA P ARy rdifs] | Ot wei ght

precast concrete pane is cut in the formof the rectangle, the

rei nforced fi berFighaeihd efhise R ?ﬁatfaﬁé’lr@e?)ﬁﬁat%, hBLARMHt R, deRriBlatidiC
| i ght wei ght precast concrete panel 110, 25 from opposite sides, fromthree

si des excepsclopckst dad &ifoRatiod RUivater deskdpk, tHewdrk&ictRlagiHged 0 Sorms
concrete panel 110. FIG 15 illustrates a nethod for installing thé panel to

a concr eﬁecnﬂmdiﬁ@alﬁlﬁﬁetiﬂ%ﬁlﬁﬁgmi lés tdadael thdraiid FFfordsl Mgutting wokhor
for adjusting the level of the 2 8 APR 2005 PCT/ KR01/01830 | SA/ KR

28. 02. 20021If a2@xpgedatecber B84 éctimmoded, therwogketakaidves riist forkae cpatlied s a
joint indication work on the damaged road surface and cuts the indicated

part wi th partesthgsusdmagrindertfer remoiting dwstpgetithear tod83vitf antirrsier wirg
paved road surface is inside a cutting line 381, and the cutting |ine,
whi ch is aashmsh.ghWhennthe iemcial of glist andjithe antichrresionheorls is dinisheg, lthee
381. The cut itgart i s broken by hydraulic pressure or an electric hanmer.
The epoxy Workerr p@éarates thiai damagedtpast usingethierhayhimiet ¢b fadhes peckdrdide fand
silica sands are mxed in a prescribed rate is poured into the broken basal
sur f acel03@Bectin. t After therperfaragomproiier dusé isidertheshele e ramevedb akpasker He3
basal surface while_ formng fine holes of about 10nm between the e;l)(_)xy
mort ar Coaf@'dn_ﬁgﬂpaé%tigh@nﬁg and fixed, and the worker performs an injection and filling
work using a high pressure injector. When coffering levee is injected through the
packer 363, the packer 363 is removed by striking it with hammer, dust on the
surface is removed, and wet adhesion type high strength coffering levee 371 is
15 plastered manually or by using a steel trowel. After the lapse of 24hours after the
plastering work, the worker checks whether or not there is water leakage, forms a
multi-purpose anchor hole 385 using a hammer drill and removes dust and foreign
matters inside the anchor hole 385 using an air pump. The multi-purpose anchor
and one of the composite panels 310 for reinforcing the concrete body are installed
20 and the level of the panel is adjusted to remove a surface deviation between the
panel and the existing concrete body. The gap between the panel and the concrete
body is sealed with inorganic group sealing material. Because the multi-purpose
anchor serves as the air discharge hole, the air discharge hole 342 is formed only in
the gap of the upper portion of the panel. After the sealing material is hardened,
25 wet adhesion type grout material 372 is injected from the lower multi-purpose
anchor upwardly. After the lapse of about 24 hours after the first injection is

finished, the second low pressure injection is performed to achieve a perfect filling

up. After the lapse of about 24 hours after the sccOnd injection, the depressed part



10 panel. The nut 123 of the anchor is fixed into the anchor hole 313
formed in the panel 310 with synthetic resin adhesive, ttﬁasbﬁﬁﬁpa@ﬂﬁwo
is screwed with the nut 323, and the clip 330 is scre t he
part 320, and then, the panel 310 is carried and seat 2?@&/{[%30&/923%%
part. After the clip 330 is renoved, as descriSAKRboye0d2he body part 320
is rotated and the | evel of the panel is3adjusted to be 15 consistent with
the concrete road surface. Because the nut 323 is fixed, when the body
part 320 i sarpundthedmulthpuipselanchort helepthieqiortion wirradtheisirelischdfigrhdibgabevel
adjusting work of the panel is finished, gap between the panel and the
concrete padeanedaddipsiivted sudfaces and fimdked.352 for injecting | ow pressure
is nounted at a prescribed |ocation of the sealed part, and the pipe 340
is mounted on the anchor. 20 First, the fine hole of the rear surface of
the panel is filled with %}{”t hetic resin group filler such as epoxy resin
t hr ough th(a[“i‘lﬁ]s@é%li%hpb?%@ itmo0. To prevent occurrence of non-filled part,
t he fill%r is second injected into the fine hole of the rear surface of
t he panel” through a | ow pressure injection cylinder 352. When the
i njection work i\ﬁ'hfi njished, depressed parts such as the anchor hole 313 are
finished 25 wit QBO{W RESERl Inyangons hag | beon, desosibeds math gnterencst tey thet hod
usi ng a conposi.te panel 560. At this

f i nf ' th t e bad
time, an adRELTH Tyselie smbodiegtsdl M ia bepsprivted byhaembodimeats but

i nf i t had. i ncl ydes, th f. i basal 2.8 APR 2005
pCT) kRo1/ 0PENDY Pls.pibnded Bisissgo 3t Ki3ase anPeqhletsbr Sose pblled ie e atsamy 1o
b i nf . f ' d j. 520 he b I f 50Q of
the concr efeisser Bl e Bt ol b deneriois Sren 1o sepesitel SIREREng
t he cor’rﬁgsmee?lggé}ﬁ;in%%gio%n t he basal surface 500 of the concrete body. 5

If the preparing o asal surface 500 of the concrete body is finished,



anchor holes are fornmed at ends of the conposite panel 560 or in the

conposite panel 560 at regular intervals. Wen the anchor ¢ gﬁépﬂ ?0[]5
fornmed, dust inside the anchor holes is renoved cl ean and abl €

adhesion layer is forned on the surface (epoxy perneabl e adhesive is
coated). The perneabl e adhesion | ayer 10 serves to renove fine dust of the
basal surface 500, reinforce weak parts éo i nprove the adhesive force of
t he conposite panel 560. After the pern@ bl e adhesion | ayer coated on the
basal surface 500 is conpl etely hardened, epoxy adhesive for adhering the
conposite panel 560 is coated thick to about 3mmor nore to formthe
adhesi on | ayer. The adhesion layer is forned also on a surface of the
conposi te 1Whakisellabaed isid contacted and fixed on the basal surface. Wen
the conposite panel 560 is fixed on the basal surface, the worker tights
it with an anchor bolt, and thereby the anchor can prevent breakdown of
the conposite papel. In case that the conposite panels of a prescribed size
are continuousl y' MGEFRPFIER2NELIOT FiTPEING %ﬂf@ﬁ‘?t%ﬁo‘&\f’ CeERA®EYed parts, the
steel plates are extggqed 20 Iogggn t han the precast concrete panel, and
t her eby connect i DWCPHFIE S5 PrefoEPFEFAEG. At this tine, powder 540 is

sprayed on a |lower.surfa of, the ,connection arts 515 tq.inprqgve adhesive
force of the conﬂ%@%gnn%i? pdnesign iﬂ%e(fg@'gé?ldﬁ” at'ﬁé"peéﬁ%r%ﬁﬁa Ogg??n%%‘ai nst al | ed
on the connecti og %arts. If the thickness of the conposite panel in which
the steel plate fid'the 25 reinforced fiber are conposed is nore than 3nm

Ot et S o’ SRR o OEE P 6 S e ECH bR B 0
o™ AP s BAYS BRI S ey 19 L1 2 0 P
I ghtvei ght  preGasier SRRKEETH tHO UBRS! duffabE b8 i&d pRAL'Shd impregnated and

adhered on the surface of the impregnable adhesion layer;

an adhesion layer formed on a lower surface of the steel plate; and

a precast concrete panel of a prescribed size adhered by the adhesion layer.

2.-The compeoesite panel according 1o claim 1, wherein the precast concrete
panel is a lightweight precast concrete panel using lightweight aggregate.

3. The composite panel according to claim 2, wherein when the lightweight
precast concrete panel is cut in the form of a flat rectangle, the composite panel for
reinforcing the concrete body of claim 1 is cut in the same size as the lightweight
precast concrete panel to be connected with the lightweight precast concrete
panel, or cut larger than the lightweight precast concrete panel and has a
protrusion at one side of four sides, two protrusions at opposite sides, three
protrusions at three sides except one side, or four protrusions at all sides to be

connected with the lightweight precast concrete panel.



310. The damaged part 383 of the concrete body nmay be various. First, if
the cause of aging, nmaterial separation, neutralization, deterioration,

| ock pocket and exfoliation is water |eakage, the worker seﬂ{%q&ﬂ@bgﬂggw,
forms 5 cutting lines 381 neeting at right angles to each other an
perfornms a cutting work. If an exposed steel bar 384 is corroded, the

wor ker renoves rust fromthe corroded part using a sand grinder for
renoving rust, and then, coats with anticorrosive using a brush. \Wen the
renoval of rust and the anticorrosion work is finished, the worker
perforates the damaged part using the hanmmer to form a packer hole for 10
injection. After the perforation work, dugh inside the hole is renoved, a
packer 363 for injection is tightened and fixed, and the worker perforns
an injection and filling work using a high pressure injector. Wen
coffering levee is injected through the packer 363, the packer 363 is
removed by stri ki.nFhe compbditemmebdccortiirg] to@mirh e whetdif heeeihrécdmbeeid, and
wet adhesi on type high strength coffering | evee 371 is 15 plastered

manual | y orat Bast@iensf cartsindidler, gtazediber dfdtaamidediber s & fofmaipstackiraf t er t he
pl astering work, the worker checks whether or not there is water |eakage,
fornms a maneiof parbpo §keraglabwnfiibdreing aB8bide §bery by ctrapoeing alrleddt ok mensoves
dust and foreign matters inside the anchor hole 385 using an air punp. The
mul ti - pur p&$earane fiber, glassifikar@ndfaramide dberposihyt eomposiigsargiistadking at daasf or ci ng
the concrete body are installed 20 and the | evel of the panel is adjusted
to renmpve awagrmateofgehantfiben dassiibehancdwramigdedfilerand t he exi sting concrete
body. The gap between the panel and the concrete body is sealed with

i norganic group sealing material. Because the nulti-purpose anchor serves
as the air discharge hole, the air discharge hole 342 is forned only in
the gap of the upper portion of the panel. After the sealing material is
har dened, 25 wet adhesion type grout material 372 is injected fromthe

| ower multi-purpose anchor upwardly. After the | apse of about 24 hours
after the first injectionis finished, the second | ow pressure injection
is performed to achieve a perfect filling up. After the | apse of about 24
hours after the second injection, the depressed part 2 8 APR 2005



|

PCT/ KROL/ 01830 | SA/ KR 28. 02.2002. -32- around the nulti-purpose anchor
hol e, the portion where the air discharge hole 342 is forngd, lJ-ut ed
surfaces are finished. Industrial Applicability 5 Wile thenf n&@g@%dy

i nvention has been described with reference to the particular illustrative
enbodi nents, it is not to be restricted by the enbodi nents but only by the
appended clains. It is to be appreciated that those skilled in the art can
change or nodify the enbodi nents wi thout departing fromthe scope and
spirit of 10 the present invention. 2 8 ARR 2005 33 What Is Cained Is: 1.
A conposite panel for reinforcing a concrete body, conprising: a steel

pl ate of a prescribed size; an inpregnabl e adhesion | ayer forned on an

upper surface ofs t he:hiRRle pﬁ’ﬂlél‘?(ﬁ?reiﬁfo‘hﬁlilq%%H&Qtefﬂogﬁr mounted on the upper
surface of the steel plate and inpregnated and adhered by the inpregnable

adhesi on | ayer; copgrigiayder sprayed on the upper surface of the steel plate
and i npregnated and adhered on the surface of the inpregnabl e adhesion

| ayer; an adhesiaa@inkay&d fifep o dredbritied sier surface of the steel plate; and
a precast concrete panel of a prescribed size adhered by the adhesion

| ayer. 2. The earnppsidgnebipaidbbsiat eedionged oncinaippel sufdterctithe fehdorpeecast
concrete panel is a lightweight precast concrete panel using |ightweight
aggregat e. 3Jibeffhe conposite panel according to claim2, wherein when the
| i ghtwei ght
‘ a steel plate mounted on the upper surface of the reinforced fiber and
adhered by the impregnable adhesion layer;

powder sprayed, impregnated and adhered on the upper surface of the steel
plate;

an adhesion layer formed on a lower surface of the reinforced fiber; and

a precast concrete panel of a prescribed size mounted on the lower surface
of the reinforced fiber and adhered by the adhesion layer.

6. The composite panel according to claim 5, wherein the precast concrete
panel is a lightweight precast concrete panel using lightweight aggregate.

7. The composite panel according to claim 6, wherein when the lightweight
precast concrete panel is cut in the form of a flat rectangle, the composite panel for
reinforcing the concrete body of claim 5 is cut in the same size as the lightweight
precast concrete panel to be connected with the lightweight precast concrete panel,
or cut larger than the lightweight precast concrete panel and has a protrusion at one
side of four sides, two protrusions at opposite sides, three protrusions at three sides

except one side, or four protrusions at all sides to be connected with the lightweight

precast concrete panel.



precast concrete panel is cut in the formof a flat rectangle, the
conposite panel for reinforcing the concrete body of clalzié HSPFEZOQS t he
sanme size as the lightweight precast concrete panel to be th
the |ightweight precast concrete panel, or cut |arger than the |ightwei ght
precast concrete panel and has a protrusion at one side of four sides, two
protrusions at opposite sides, three pygtrusions at three sides except one
side, or four protrusions at all sides to be connected with the

| i ght wei ght precast concrete panel. 2 8 APR 2005 33a 4. The conposite panel
according to claim1l1, wherein the reinforced fiber is at |east one of

carbon fiber, gl essaédrh&fsnaraané}rr&%ﬂﬁx&h@srcon&ételb%dpocrdﬁﬁﬁusmg stacking one
of carbon flber gl ass fiber and aram de fiber, by Conposing at |east two

or nore of car bQﬁlupré?%Itea gﬂa@s@rafmbgﬁ-,b@aqlzgr am de fiber, or by conposing
and stacking at least two or nore of carbon fiber, glass fi ber and aram de
fiber. 2 8 APR 28Qiwsd4tdel plateast anpsdcribedairel for relnforC|ng a concrete
body, <conprising: a reinforced fiber of a prescribed size; an inpregnable
adhesi on | ayer fan irapregnalsien adhgston sayef dermedfort Be uppenbafaredoff thbalppea st eel
pl ate nounted on the upper surface of the reinforced fiber and adhered by
t he i npr egrddl pladgthesi on | ayer; powder sprayed, inpregnated and adhered on
t he upper surface of the steel plate; an adhesion |ayer forned on a | ower
surface of the rareifforceddibéi mheunteconl the yppec siwface ohtheatppepstnell platé and

prescri bed size nounted on the |ower surface of the reinforced fiber and
adhered by the adhesion |ayer.



6. The conposite panel according to claimb5, wherein the precast concrete

panel is a lightweight precast concrete panel using |ightweight aggregate.
7. The conposite panel according to claim®6, wherein when gfge APFR @9 pht
precast concrete panel is cut in the formof a flat rectangle, the
conposite panel for reinforcing the concrete body of claim5 is cut in the
sane size as the |ightweight precast concrete panel to be connected with
the |ightwei ght precast concrete panel, 3%r cut larger than the |ightweight
precast concrete panel and has a protrusion at one side of four sides, two
protrusions at opposite sides, three protrusions at three sides except one
si de, or foimpegostedsndadhatd b khesingbesgriablelmihesiomayeed with t he |i ght wei ght
precast concrete panel. 2 8 APR 2005 34a 8 A conposite panel for

rei nforcing a corgrashesiootyer fioongd b angpperavrfappeithe raeforqeddiber; of a
prescribed size; a |lower steel plate of a prescribed size; an inpregnable
adhesi on | ayer f dhariowebstealplaigmshersdritydbe aghesiondaygifermedserethie yppat eurfage

rei nforced figgr mounted on the upper surface of the upper steel plate and
2 8 APR 200%' 5 reloresd{eBsd and adhered by the inpregnabl e adhesion | ayer

an adhesion | ayer forned on upper surface of the reinforced fibper; the
Cover 'steel p A a@ﬂf&&%ﬁ*%*%@fafgﬁa&gawg%ngz?wrthz drhfga" r'P‘”(Eﬁft‘??ﬂ)BgFis's;Jrface
(0] e relnrorce | per; a a esl on ayer or ne on e ur ces O e
e and | onr - SpHier Saralend SUaTa: o8 fe sHeraRy st fonBes 8 the SudaRses on

| ayer fornmed on the cZlurfacteslolaé the upper and |ower steel plates; an
adhesi on | al%VRPEF ARGIOBRT SePRi@PS'surf ace of the |ower steel plate; and a

an adhesion layer formed on a lower surface of the lower steel plate; and a

precast concrete panel of a prescribed size adhered on the lower steel plate
by the adhesion layer.

9. The composite panel according to claim 8, wherein the precast concrete
panel is a lightweight precast concrete panel using lightweight aggregate.

10 The composite panel according to claim 9, wherein when the
lightweight precast concrete panel is cut in the form of a flat rectangle, the
composite panel for reinforcing the concrete body of claim 8 is cut in the same size
as the lightweight precast concrete panel to be connected with the lightweight
precast concrete panel, or cut larger than the lightweight precast concrete panel and
has a protrusion at one side of four sides, two protrusions at opposite sides, three
protrusions at three sides except one side, or four protrusions at ali sides to be

connected with the lightweight precast concrete panel.



precast concrete panel of a prescribed size adhered on the | ower steel
plate by the adhesion layer. 9. The conposite panel according to claimS8,
wherein the precast concrete panel is a |ightweight precas@fgo t éggne
usi ng |ightwei ght aggregate. 10 The conposite panel according to clai
wherein when the |ightweight precast concrete panel is cut in the form of
a flat rectangle, the conposite panel far reinforcing the concrete body of
claim8 is cut in the sanme size as the3g?ghtmeight precast concrete panel
to be connected with the Iightweight precast concrete panel, or cut |arger
than the |ightweight precast concrete panel and has a protrusion at one

ide of f i des, ' . ' [ three [
i three sides eybeAcinRef B RS RrRE T Bl S EOE ol 8B Be 0 b

connected with tP%e%i&Q&Mﬁi L hbEgast. concrete panel. 2 6 APR 2005 35a 11
A conposite pane }or Fei Nt rcing a concrete body, conprising: a steel

plate of a prescgi g@kﬁﬁé% s%ﬁﬂﬁ%ﬂﬂﬂgbgoﬁge?§F&QnM§¥§?E&?%ﬁ%ﬁw?@'an

upper surface of the ate; “an upper orce e e on the

upper surface of g4 Lli'p?pel‘F taRbrdrbiber RBbghted WE@%P%%@ o@%e%é%i 8%*9 5

i npregnabl e adhesi on | ayer; powder sprayed, Inpregnated an ered on an

upper sur f achusoridiés aPasherodoy B i#BBnatie el I6gg, {1 ber; an | pr egnabl e
adhesion layer fornmed on a | ower surface of the steel plate; a | ower

reinforced fiberpdndentpyed itnpRghaiearans dbhéee offantuppesditfice RF fleqippad
i npregnated and adhered by the inpregnabl e adhesion |ayer; and powder
sprayed, inpregnated and adhered on a | ower surface of the | ower

rei nforced fiber.



12. The conposite panel according to claim 11, further conprising: an
adhesion |l ayer fornmed on a |l ower surface of the |lower reinforced fiber; and

a precast concrete panel nounted on the | ower portion of t
reinforced fiber and adhered by the adhesion |ayer. 13. T:EB ?@8329@5

panel according to claim 12, wherein the precast concrete panel is a

| i ght wei ght precast concrete panel using |ightweight aggregate. 14. The
conposite panel according to claim 13, whein when the |ightweight

precast concrete panel is cut in the formof a flat rectangle, the
conposite panel for reinforcing the concrete body of claim1l is cut in the
sane size as the |ightweight precast concrete panel to be connected with
the |ightwel§HPcegfiBast concrete panel, or cut larger than the |ightweight

precast concrete panel and as, a protrusion at one side of four sides, two
protrusions at oﬁBHEP‘P@"%W%I@@heSH’I‘r'@@rf?fFr@E’r%nsq lgwer siyrfack b tesiRrbBlaiSicept one

side, or four protrusions, at si des connected with the
|i ght wei ght pr ecQsIPWE'bﬁ‘?:'Pfé’f‘@d |mounte on t e lower surface of the steel plate and

impregnated and adhered by the impregnable adhesion layer; and
powder sprayed, impregnated and adhered on a lower surface of the lower
reinforced fiber.
12. The composite panel according to claim 11, further comprising:
an adhesion layer formed on a lower surface of the lower reinforced fiber;
and |
a precast concrete panel mounted on the lower portion of the lower reinforced
fiber and adhered by the adhesion layer.
13. The composite panel according to claim 12, wherein the precast concrete
panel is a lightweight precast concrete panel using lightweight aggregate.
14. The composite panel according to claim 13, wherein when the
lightweight precast concrete panel is cut in the form of a flat rectangle, the
composite panel for reinforcing the concrete body of claim 11 is cut in the same size
as the lightweight precast concrete panel to be connected with the lightweight
precast concrete panel, or cut larger than the lightweight precast concrete panel and
has a protrusion at one side of four sides, two protrusions at opposite sides, three
protrusions at three sides except one side, or four protrusions at all sides to be

connected with the lightweight precast concrete panel.



