[DESCRIPTION] [Invention Title] HIGH STRENGTH REFRACTORY CONCRETE INTEGRATED
FIRE PROOFING STEEL GIRDER AND FIRE PROOFING STRUCTURE 5 CONSTRUCTION
METHOD USING THE SAME [Technical Field] The present invention relates to a concrete
integrated fire proofing steel girder, and more particularly, to a high strength refractory concrete
integrated fil® BRSHHRBTEEEAL0 girder that does not need any separate fire resistive coating on the
construction site, thereby removing the environmental pollution caused by fugitive dust and reducing a
construction p&Ed ke Fre-@bfing structure construction method using the same. 15[Background
Ar] | With the jnesement ofie demand of ighstse buldinassecentiy.siesl omed budipgs have
been prevailed. A construction flowchart of a conventional steel framed system is shown as
follows: steekgrdeNmembErmEANUfaGitRDEEN faditly 2 FIRAS shGwOGHDNG, thetriventemal steel
frame% structure necessarily needs fire resistive coating (spray application) and beam covering so as

to enstire the Jire TEaIStante %gﬁgﬂﬁaﬁgggﬁeﬁlﬁ% uction. However, the fire 5 resistive coating

shows high ghapges inguatity insgccordance with the degrees of mastery of a worker on the
construction site, and if the construction is performed by a low degree of mastery of the worker, good
quality of fire resistéhee pmotachieved swhichrurferiaiately peeds thereredrsstrictiegoatedhe fire

resistive cojfl%il[\g. Fj%gther, thte fire resiséive coatir}lg causes the envininmfntal gollutiog .b?/hthe
fugitive dus gene?aﬁgg henr%bﬁ aer'laal the fire Tagistive coa?iﬁa a%%xtﬁé“ %a?”nrcg\ienn% ate o
conducted (agethetWith-ethes precegsessibereby 13 nereasingdhercanstryeiirperdodsteel

10 girder that does not need any separate fire resistive coating
on the construction site, thereby removing the environmental
poliution caused by fugitive dust and reducing a construction
period, and a fire proofing structure constructicon method
using the same.

15 [Background Artl

With the increment of the demand of high-rise buildings,
recently, steel framed bulldings have been prevailed.
A construction flowchart of a conventional steel framed

gystem is ghown as follows:

20



Accordingly, there is a need for the development of a construction method for performing fire resistive
coating with no environmental pollution, while shortening the construction period. 20[Disclosure]
[Technical Problem]  Accordingly, the present invention has been made in view of the
above-mentioned problems occurring in the prior art, and it is an object of the present invention to
provide a 25 high dengfieretradistycconehete GRRYRIEd AR provfing stdalajiveér ahgecirelstoofing

structure consfruction.met usingthe same whetein fire resistive ing is_performed.integrally with
the producﬁgﬁ%%%ae%teglhé?lgfer, there FS/ remov?r?ggﬁl% e(%/%gnm ng%%%%%ﬁioar?p%gn the 36 c?wgstruction
site and redundingithemconstruetioimperiash  adt istanotbersehject dfithe présent ineentaretocgerovide a

high strength refractory concrete integrated fire proofing_ 3 steel gi:ﬂgr and a fire proofing structure
constructi%ﬁﬁ ﬁiﬂ[ﬁaﬁéﬁg tt‘?e%ggrﬁe thaare @ %Euc()‘?‘tplr%ﬁding e ekclient :ifléa res%is]tgﬁce

performanee has-thakindbgrconyestional fikg sesisthverepatingnSHrisstilkanather ebjeetiatibe present
invention to provide a high strength refractory concrete integrated fire proofing steel girder and a fire

proofing stiickire dRstG&iorERethbd TRTHFHE Aeth¥CaESpphabidfo SG5 I BGistRTttion site,

without any, separate, ghange in.1Q.design. Hechnical Sglutien) e 4T . aceomplishithgrahoverobjects,
according to the present invention, there is provided a high strength refractory concrete integrated fire

proofing steelsgiedey 15insludinge aksody [Enesy arabpey fladgd websmbsd e flahge®a plurality
f studs b dtot | ; fi j
of studs bagiged fo the u%éﬁ”%%@%%@i’a %%e lowey flange, first §9g1’?§€9ﬂgr\.’éﬂ'§%m&%qﬁsan da

ed;
arranged around the ody; strength fire proofing concrete cast and cured aroun
check(plate: B8 castand eunrestdrvthecloswetemd of the body in such a manner as to surround the outer

surface of the high strength fire pr ofinge%increte, wherein the check 1E)late serves as a mold upon

manufacturing and a8 & tétsion réfforcemét coffE§FsHUMG to the Terdich applied T8 the bodly after

the environmental pollution by the fugitive dJdust generated
thereby, and the fire resistive coating and the beam covering
are not conducted together with other processes, thereby

15 increasing the construction period.
Accordingly, there is a need for the development of a
congtruction method for performing fire resistive coating
with neo environmental pollution, while sghortening the

construction period.

20 [Disclosurel

[Technical Problem]
Accordingly, the present invention has been made in view
of the above-mentioned problems occurring in the prior art,
and it is an object of the pregent invention to provide a
25 high strength refractory concrete integrated fire proofing
steel girder and a fire proofing structure construction
method usging the same wherein fire resistive coating is
performed integrally with the production of the steel girder,
thereby- removing the environmental pollution on  the
30 construction site and reducing the construction period.
It i1g another obiect of the present invention to provide

a high strength refractory concrete integrated fire proofing



25 construction on site, while preventing the cracks of the high strength fire proofing concrete.
According to the present invention, the high strength fire proofing concrete is made by mixing water
173 kg/m3, cement 463 kg/m3, fly ash 52 kg/m3, fine aggregate 858 kg/m3, 30 coarse aggregate 782
kg/m3, and a chemical agent 7.21 kg/m3. [Advantageous Effect] The present invention provides the
following adt&stagesidderFirstidhe highfstrengthrefréciogy cobicrets integrateth fiterproiofing steel
girder and r%rgaecglre doroofing strycture constru tion method usin t?e sar?ne are onr%iﬂ—?d to conduct the

inte efeby removing the -

fire resistive coa(ﬁng in egrglly with thé" rpr)lreodlﬂ:c %1_?1 of 5The <t gl%erc,)
environmeatat potluiion orf theeconstriCtionste angaedueing:ihe constawctiofipariodin  $8eond, the
high strength refractory caoncrete integrated fire proofing steel girder and the fire proofing structure 10

construction FEERTERY tHe-EamE Sie Ehp¥Flet3rd%ding more excellent fire resistance

performance tharythat in the conventiopakiire sesistive eoatinge phasicihe high sthengih refgactory
concrete integrated fire proofing steel girder and the fire proofing structure 15 construction method

using the SBR{Y afEEapiblidEsIE toSthEEIEEh g CORSRGERINYSiteCWRKBGEan Yesarateachaige& i design.
[DescriptioppcfJ in‘W&]gS]st o e_flG.&ﬁ@es_.Eectim view shewing a gggégﬁg th _thrﬁflrgg{p% concrete
|

integrated Tire proofing steel girder according to the present invention. IG.2 is a perspective view
showing thedmigtt strengibrrefractrytomcretarintegeatetkfire pidufing steel giflet acedringtto the
present Inveejgggrﬁ'i%%[B%%nl\é%%%LQ{ilg\rllenggrt]:]e , without any separate change in

10 design.
{Technical Solution}

To accomplish the above objects, according to the
present invention, there 1is provided a high strength
refractory concrete integrated fire proofing steel girder

15 including: a body having an upper flange, a web and a lower
flange; a plurality of studs bonded to the upper flange, the
web and the lower flange; £first and second wire meshes
arranged around the body; high strength fire proofing
concrete cast and cured around the body; and a check plate

20 cast and cured on the lower end of the body in such a manner
as to surround the outer surface of the high strength fire
proofing concrete, wherein the check plate serves as a mold
upon manufacturing and as a tension reinforcement
corresponding to the tension applied to the body after the

25 construction on site, while preventing the cracks of the high
strength fire prooiing concrete.

According to the present invention, the high sgtrength
fire proofing concrete is made by mixing water 173 kg/m’,
cement 463 kg/m®, fly ash 52 kg/m’, fine aggregate 858 kg/m’,

30 coarse aggregate 782 kg/m®, and a chemical agent 7.21 kg/m’.

[Advantagecus Effect]

The present invention provides the following advantages.



Hereinafter, an explanation on a high strength refractory concrete integrated fire proofing steel girder
according to the present invention will be in detail given with reference to the bonded drawings. 30I.
High strength refractory concrete integrated fire proéfing steel girder 5  FIG.1 is a sectional view
showing a high strength refractory concrete integrated fire proofing steel girder according to the

present inventiorf BRETFIGEE FESRpSRVENIER shENIRARe g ST&HT PefidtisI B ESCrete
integrated fire progfing, steel gitder accqrdingto the, greseft inveption, o /4q¢Rrding 10, (e peesent

invention, there is"provided a high strength refractory concrete integrated fire proofing steel girder,
which is madesithufire resistaacépérforaiarge tiEwitios any serateifffedesistive@odtiag, the steel

girder incIL#%ilrgg: .body 100, having an upper flange 120 eb 140 and a lower flange 160; a plurality
of studs 20 eon%%anaeto]{ﬁg’ h%%é?’r ancgoei?%ﬁhégvl\;%e%gffg ;{VXd %Jgt%éw%%lﬁaﬁég %%r;pﬂlrg]?ar? second
wire meshes WMl WMP argnged ayoundibe dibybody 406+vhigY stremgth fireproofingiennerkete FPM
cast and cured around the body 100; and a check plate CP cast and cured on the lower end of the
body 100 iRShcH BHBnnet s td-BarroundtRiEDT facE oFthe Hgifstrength fird Sroofint concrete
FPM, whergifhthechackplate-QPserves as a mold 20 upon manufacturing and as a tension
reinforcement corresponding to the tension applied to the body 100 after the construction on site, while

preventing the cri€ieefthe High Si6igth Fre PESCHngdomFdte P MORS SRbHN 1A FRE A ¥re! studs
200 includ%]ﬂr’eoew% 23 side sufaca stads 220 and yppey flange ppderside surfagestyds 230

bonded to the sidé and undérside surfaces of the upper flange 120; and lower flange top surface studs
250 dfd lowen famye ondersivethwrficesiuds 260=borried tatwe toprtlendefsidy surtabesdof the
Iowerﬂanqgégg,g%égﬁfggt fire resistance performance than that in the
conventional fire resistive coating.
Last, the high strength refractory concrete integrated
fire proofing steel girder and the fire proocfing structure
15 construction method using the same are applicable to the
existing construction site, without any separate change in
design.
[Description of Drawingsl
FIG.1 is a sgectional view showing a high strength
20 refractory concrete integrated fire proofing steel girder
according to the present invention.
FIG.2 is a perspective view showing the high strength

refractory concrete integrated fire proofing steel girder
according to the present invention.
25 [Best Mode for Invention]

Hereinafter, an explanation on a high strength
refractory concrete integrated £fire proofing steel girder
according to the present invention will be in detail given
with reference to the bonded drawings.

30 I. High strength refractory concrete integrated fire

proofing steel girder



30 upper flange side surface studs 220, the upper flange underside surface studs 230, the lower
flange top surface studs 250, and the lower flange underside surface studs 260 6 are adapted to
increase the bonding force of the body 100 to the high strength fire proofing concrete FPM to
correspond with a shearing force. The first wire meshes WM1 are placed below the upper 5 flange 120
of the body 100, HA& tHe sécondwireanEdieWMZ kea pladeaidlaw the niddle pertivaed the web

140 in suc@g@%rértl_er as to be at tr%e ougsnigr of th:e fc'll,rstémire mesheséNMl. Tq:eeseﬁcond \fv' e meshes

WM2 serve to |mpr035¥hecb%rr%|%}:neg orce of the. ﬁig% strer}gliﬁ fir%rpcﬁgof}r?gq concrete FPM acllrrl%rto 10

prevent thexformafionof theccrackseherpersentTheiphategraphs of samplesfor lcad tests ase

illustrated below. 15The just apove photograph shqws the studs 200 and the first and second wire
meshes WRAZERE A3 Donde§ to th@kb%bgWﬁ)O. e hhdhyst 8b5YEBhbtographshoW the state

wheresa melgris gisposech beforg thes high-sirepgibdireyoafingcongretei S PM ésgastng to
the present inventiomn.

According to the present invention, there is provided a
high strength refractory concrete integrated fire proofing
gsteel girder, which is made with fire registance performance,

10 without any separate fire resistive coating, the steel girder
including: a body 100 having an upper flange 120, a web 140
and a lower flange 160; a plurality of studs 200 bonded to
the upper flange 120, the web 140 and the lower flange 160;
first and second wire meshes WM1, WM2 arranged around the

15 body 100; high strength fire proofing concrete FPM cast and
cured around the bkbody 100; and a check plate CP cast and
cured cn the lower end of the body 100 in such a manner as to
surround the outer surface of the high strencth fire procfing
concrete FPM, wherein the check plate CP serves as a mold

20 upon manufacturing and as a tension reinforcement
corresponding to the tension applied to the body 100 after
the construction on site, while preventing the cracks of the
high strength fire proocfing concrete FPM.

As shown in FIG.1l, the studs 200 include: upper flange

25 side surface studs 220 and upper flange underside surface
studs 230 bonded to the side and underside surfaces of the
upper flange 120; and lower flange top surface studs 250 and
lower flange underside surface studs 260 bonded to the top
and underside surfaces of the lower filange 160, so that the

30 upper flange gside surface studs 220, the upper flange
underside surface studs 230, the lower flange top surface

studs 250, and the lower flange underside surface studs 260



The just above photograph shows the curing process after 10 the high strength fire proofing concrete
FPM has been cast. 8 The just above photograph shows a sample of the high strength
refractory concrete integrated fire proofing steel 5 gitder made for the load test. The just above
photograph shows the check plate CP. 10 Further, the high strength fire proofing concrete FPM is
made by nixing adaetEB kg/m3)cearst 468 kghm3diynashEs2 kg/ned, finkeadepeyaté 858t%y/m3,

coarse aggcr%%at?][m% k%@:%nancdna z%ﬁlq:rgical raggﬁ_ :71'21 k%@%e%% Iis}%in & CJable b?g\% g/ltggrein the
maximum siZ€ of tha coarse agcbrega els 13%m, 8’15 fine aggregate ratio Is 55%]50, t %water-binder
ratio is 9 33iG%,andthecheinigalegents polycarboxylate superplasticizer. The binder means the
cement and the chemical agent. W/B (%) water/ binder
The firgt wire méshes WMl are placed below the upper
5 flange 120 of the body 100, and the second wire meshes WM2
are placed below the middle portion of the web 140 in such a
manner as to be at the outside of the first wire meshes WM1.
The second wire meshes WM2 sexve to improve the bonding force
of the high strength fire proofing concrete FPM and to
10 prevent the formation of the cracks thereon.

The photographs of samples for load tests are

illustrated below.

15 The Jjust above photograph shows the studs 200 and the
first and second wire meshes WMl and WM2 bonded to the body

100.



ratior Gmax (mill) coarse aggregate maximum sizer S/a (%) ,.. one aggregate ratio quantity of
material per unit(kg/n0 W water C

7

The just above photographs show the state where a mold
ig digposed before the high strength fire proofing concrete

5 FPM is cast.

The just above photograph shows the curing process after

10 the high strength fire proofing concrete FPM has been cast.



cement fia fly ash S fine aggregate G coarse aggregate AD chemical agent 33.6 13 52.9 173 463

8

The just above photograph shows a sample of the high
strength refractory concrete integrated fire proofing steel

5 girder made for the load test.

The just above photograph shows the check plate CP.

10 Further, the high strength fire proofing concrete FPM is
made by mixing water 173 kg/m’, cement 463 kg/m°, fly ash 52
kg/m®, fine aggregate 858 kg/m’, coarse aggregate 782 kg/m’,
and a chemical agent 7.21 kg/m’, as listed in Table below,

wherein the maximum size of the coargse aggregate is 13mm, the

15 fine aggregate ratio isg 52.9%, the water-binder zatio is



52 858 782 7.21 AD = high performance polycarboxylate superplasticizer 5  According to the
results (Report No. 201107164-1-1) of the fire performance test for the high strength refractory
concrete integrated fire proofing steel girder, which s conducted by Korea Institute of Construction
Technology, it 10 is found that the fire performance of the high strength refractory concrete integrated
fire proofingstéd girdervgceedshke referaitecmlue obtherfire peffermarrselintbaconydstiohal
practice. 15%. Iéirre g)staging s%rggture ,fggstrlﬂ)c.tign @emﬁg al.JSisng t@ ehighcs%%%h r%flg to%/h(:eoncrete
integrated ﬁréopro% ing steel girder AccordingJToC%ﬁe presen)tqlnven ion, a fire proofingstructure
constructiophasthesiusirgathigh strength 20 refractory concrete integrated fire proofing steel girder
includes the steps of: (a) previously manufacturing the high strength refractory concrete integrated fire
proofing stegl girder|in a factgry; (b) d¢livering the high strength

W/8 | Gmax S/a quantity of material per unit (kg/m’)
(%) | {mm) (%)
water/ ag"gor%rgzte fine W C fia S G AD

blf:: de: maximum aggregatel oor lcement | Y fine coarse | chemical
ratio sizer ratio ash [aggregale|aggregate] agent

3361 13 52.9 | 173 463 52 858 782 7.21

AD = high performance polycarboxylate superplasticizer

According to the results (Report No. 201107164-1-1) of
the fire performance test for the high strength refractory
concrete integrated fire proofing steel girder, which is
conducted by Korea Institute of Construction Technology, it

10 ig found that the fire performance of the high strength
refractory concrete integrated fire proofing steel girder
exceeds the reference value of the fire performance in the

conventional practice.

15 2. Fire proofing structure construction method using the
high strength refractory concrete integrated fire proofing
steel girder

According to the present invention, a fire proofing
structure construction method wusing a high  strength

20  refractory concrete integrated fire proofing steel girder
includes the steps of: (a) previously manufacturing the high
strength refractory concrete integrated fire proofing steel
girder in a factory; (b) delivering the high strength
refractory concrete integrated fire proofing steel girder to

25 a construction site and lifting and placing the steel girder;



refractory concrete integrated fire proofing steel girder to 25 a construction site and lifting and placing
the steel girder; 10 (c) installing a deck plate on the top surface of the high strength refractory
concrete integrated fire proofing steel girder; and (d)f’finishing bonding portions between the members,
wherein the fire resistive coating process is 5 removed in the construction site, thereby avoiding the
generation of fugitha-a@dstiarg radutdda pdasteuction peBod-op Fhia Eanceptdal EBMpAASHN

between the conventional steel girder construction method a e steel girder ucti 0 method
of the press it PhaRton s Tt S n Lo SR TE el Bys Shemois  15AS

suggesteddn fhejtist abave pictlre, thercartvengonalsteelgirdepconsituctiontmethoegrneadssseparate

fire resistive coating and beam covering after, the installation, of the deck plate, thereby

disadvantdB8BAER ncre4BRGTAE fudifive dddtihd fedsshiBtio T pandgs Process  is

5 removed in the construction site, thereby avoiding the
generation of fugitive dust and reducing a construction
period.

The conceptual comparison between the conventional steel
girder construction method and the steel girder construction

10 method of the present invention 1s illustrated in the

following picture.

| conventional system ! l ihe invention
I_ 1 R ™
——-I steel girder member steel girder member
manufacturing in factory manufactiring in factery
i I
girder member construction high strength concrete
site installation construction in faciory
I i
! 2 deck construction girder member consiruction
site installation site installation
i )
fire resistive coating deck constiuction
construction site process site installation
% v
heam cover construction 11 reduction in construction
L 3 site process 113 peried
} ‘J
{ ) (1 | h
J=7—t
i 0.6T
fireproof ] palvanized stee]
‘ coating Lo
iJ | BH.1106X
= QL
~
STL ANGLE 4 3
%6 X 130 X 207 h— BACKUP &
CTAULKING
. y L vy
15 As suggested in the just above picture, the conventional

steel girder construction method needs separate fire
resistive coating and beam covering after the installation of
the deck plate, thereby disadvantageously increasing the
fugitive dust and the construction period.

20 According to the present invention, however, the fire
registive coating is previousgly performed at the time of

manufacturing the steel girder, sc that the fire resistive



20According to the present invention, however, the fire resistive coating is previously performed at the
time of manufacturing the steel girder, so that the fire resistive 11 coating and the beam covering are
not separately needed on the construction site, theféby suppressing the generation of the fugitive dust
and avoiding the environmental pollution on the construction site. 5According to the present invention,
in conclusiorzatherfye easistivbeodtiryis condustad integrallyowithethpapradadionisfekiedteehgirder,
thereby avcgdéngctggsetn%/irggrinoeﬁltal jptga)gutichior% glloe cosrllftructi%n s%e a 91 éeducrgrégfgt]cei%%nsérjlfjction
period, andthé fire resistance perf%rmahce §s moré excallent than that inthe conventiona practice.
Further, the peesant inventsionus applichlderdirddthutorthe existihgaranstrtetionpsitd, writhout @my
separate design change. While the present invention has been described with 15 reference to the
particular ilfd&traEoB EBGdirfRtS 158 not to be restricted by the embodiments but only by the

appensled claims Hds tahagppisciated thatibese skitledintheart can chanee @s edify dhe

embodiments without departing from the scope and spirit of the present invention. 12
fire vresistive c¢oating is conducted integrally with the
production of the steel girder, thereby avoiding the
environmental pollution on the construction site and reducing
the constructicn period, and the fire resistance performance
10 is wmore excellent than that in the conventional practice.
Further, the present invention is applicabkle directly to the
existing construction site, without any separate design

change.

While the present invention has been described with
15 reference to the particular illustrative embodiments, it is
not to be restricted by the embodiments but only by the
appended claims. It is to be appreciated that those skilled

in the arxt can change or modify the embodiments without

departing from the scope and spirit of the present invention.



[CLAIMS] [Claim 1] A high strength refractory concrete integrated fire proofing steel girder, which is
made with fire resistance 5 performance, without any separate fire resistive coating, the steel girder
comprising: a body 100 having an upper flange 20, a web 140 and a lower flange 160; a plurality
of studs 200 bonded to the upper flange 120, the web 140 and the lower flange 160; 10first and
second wirelemahss WM1, WM2 arranged around the body 100; high strength fire proofing
concrete FPM cast and cured around the body 100; and a check plate CP cast and cured on the
lower end om’nballﬁlbéély 100 in such a manner as to surround the outer surface of the high strength

fire proofing concret F.PM, wherein the c%eck late CP_serves.as a mold upon manufacturing and
as a tension reinférczlnl]gn coSrFé:sepn e%jil]lng fot E‘F’}Sgé’.gﬁ ap%ﬂ%ﬁ’i% 1t_'ﬁae bé’go;t}iggaé teg(;i"j;hLeéf construction
on 20 site, yihilepiravensng dhe eraekseof thevhighistresgtiméirespraafilg coneretereRNs fGlage 2] The

high sgength refractory concrete integrated fire proofing steel girder according to claim 1, wherein the

studs 25 286 ESMPIRBCGoperiidiyetsidd BuiSER SRS 2200 d Gp& aryeniderSide stlface studs
230 bonded @ the sidgand comprising:

a body 100 having an upper flange 120, a web 140 and a
lower flange 160; a plurality of studs 200 bonded to the
upper flange 120, the web 140 and the lower flange 1690;

10 first and second wire meghes WM1, WM2 arranged around
the body 100;

high gtrength fire proofing concrete FPM cast and cured
around the body 100; and

a check plate CP cast and cured on the lower end of the

15 body 100 in such a manner as to surround the outer surface of
the high strength fire proofing concrete FPM,

wherein the check plate CP gerves as a mold upon
manufacturing and as a tension reinforcement corresponding to
the tension applied to the body 100 after the construction on

20 site, while preventing the cracks of the high strength fire
proofing concrete FPM.
[claim 2]
The high strength refractory concrete integrated fire
proofing steel girder according to claim 1, wherein the studs
25 200 comprisge: upper flange side surface studs 220 and upper
flange underside surface studs 230 bonded to the side and
underside surfaces of the upper flange 120; and lower flange
top surface studs 250 and lower flange underside surface
studs 260 bonded to the top and underside surfaces of the
30 lower flange 160, so that the upper flange side surface studs
220, the upper flange underside surface studs 230, the lower

flange top surface studs 250, and the lower flange underside



underside surfaces of the upper flange 120; and lower flange top surface studs 250 and lower flange
underside surface studs 260 bonded to the top and underside surfaces of the 30 lower flange 160, so
that the upper flange side surface studs 220, the upper flange underside surface studs 230, the lower
flange top surface studs 250, and the lower flange underside 13 surface studs 260 are adapted to
increase thetpohalig fetcedsf thé hody 4 08 da theskigh stréngth dime praviiag lboncretey FEMtoe

conespond i e e [Sa ) SThe D st esron conecte g e

proofing steél girdér according to claim 1 or efein rst w S
the upper fiamge 12 0cafthe Hesyd 00i anddhesesandyiresneshes WM2 are placed below the middle
portion of the web 140 in such a manner as 10 to be at the outside of the first wire meshes WM1, the
second wirelifésras wWivi2 serving to improve the attaching force of the high strength fire proofing
concre}le FPM anﬁiltlo prﬁverﬁt theCform tiﬁn of the cracks thereon. [Claim 4 %SThe higgw strength

e l% 3 ren& %‘e ra(c:i Oré/ %an t]e. egrat@ . re.
refractory concrete integrated firé ‘proofing steel girder according to claim™1 or 2," wheréinthe high

strength fire predfingeconceete FPMds masiedayrmixirg watef 178kgimdrcemeniAbdkglimsa 8y ash 52
kg/m3, fine aggregate 858 kg/m3, coarse aggregate 782 kg/m3, and a 20 chemical agent 7.21 kg/m3.
fi¥st™ wire meshes WMl a¥e placed below the upper flange 120
of the body 100, and the second wire meshes WM2 are placed
below the middle portion of the web 140 in such a manner as

10 to be at the outside of the first wire meshes WM1l, the second
wire meshes WM2 serving to improve the attaching force of the
high strength fire proofing concrete FPM and to prevent the
formation of the cracks thereon.

[Claim 4]

15 The hicgh strength refractory concrete integrated fire
proofing steel girder according to claim 1 or 2, wherein the
high strength fire proocfing concrete FPM is made by mixing
water 173 kg/m’, cement 463 kg/m’, fly ash 52 kg/m’, £fine
aggregate 858 kg/m’, coarse aggregate 782 kg/m®, and a

20  chemical agent 7.21 kg/m’.

[claim 5]

The high strength refractory concrete integrated £fire
proofing steel girder according to claim 3, wherein the high
strength fire proofing concrete FPM is made by mixing water

25 173 kg/m’, cement 463 kg/m’, fly ash 52 kg/m®, fine aggregate
858 kg/m3, coarse aggregate 782 kg/m3, and a chemical agent
7.21 kg/m’.

[clzaim 6]

The high strength refractory concrete integrated fire

30 proofing steel girder according to claim 1 or 2, wherein the
high sgstrength fire proofing concrete FPM has the coarse

aggregate maximum size of 13mm, the fine aggregate ratio of



[Claim 5] The high strength refractory concrete integrated fire proofing steel girder according to
claim 3, wherein the high strength fire proofing concrete FPM is made by mixing water 25 173 kg/m3,
cement 463 kg/m3, fly ash 52 kg/m3, fine aggregaté*858 kg/m3, coarse aggregate 782 kg/m3, and a
chemical agent 7.21 kg/m3. [Claim 6] The high strength refractory concrete integrated fire 30 proofing
steel girdebac¥dingnd clihe etz rwhdmedethedsgh stredgth Jiré procfing coherctd&PM dds the
coarse agg%re%%tg m%ximou_{n ggzebtg‘xl?lrg@é thsq1 firé% aggregate [Zatilg of 14 52.9W, and the water-binder
ratio of 33.8%, and the aweﬁﬁlcaffageﬁ/t IS polycaﬁ)o ate superp?as’ticizer. [Claim 7] The high strength
refractory cqrargtanntggrated fire 5 proofing steel girder according to claim 3, wherein the high
strength fire proofing concrete FPM has the coarse aggregate maximum size of 13mm, the fine
aggregate ratio oF52.9%i ahd thenea@thindetratio U938 695 eHghe cHamhiearagat istire

polycagboxylate superplasticizer, 10[Claim Lhe high strength refractory concrete integrated fire
proofi?|§g st glogcfr%le%%cg%r%(lé‘r?g lc]%%nﬁfl V(T'/gfwlgz-}rreclir1l {hge r%Eh ggéeagg?[hgﬂ’re proofing conc?ete M has the
coarse aggsegategnaxifimes size o il Bmm ciredinetag gréthte aatioccbk52:9%; and d&thegrater-binder

atio of 3.9, and the ehemical agent s RolyCaiiexyiele SUBRIPISSISECE ot 55.5%, ana
the water-binder ratio of 33.6%, and the chemical agent is
polycarboxylate superplasticizer.
10 [claim sl

The high strength refractory concrete integrated fire
proofing steel girder according to claim 4, wherein the high
strength fire proofing concrete FPM has the coarse aggregate
maximum size of 13mm, the fine aggregate ratioc of 52.9%, and

15 the water-binder ratio of 33.6%, and the chemical agent is
polycarboxylate superplasticizer.

[claim 9]

The high strength refractory concrete integrated fire

proofing steel girder according to claim 5, wherein the high

20 strength fire proofing concrete FPM has the coarse aggregate

maximum size of 13mm, the fine aggregate ratio of 52.9%, and

the water-binder ratio of 33.6%, and the chemical agent is
polycarboxylate superplasticizer.

[Claim 10]

25 A fire proofing structure construction method using the
high strength refractory concrete integrated fire proofing
steel girder according to claim 1 or 2, the method comprising
the steps of:

(a) previously manufacturing the high strength

30 refractory concrete integrated fire proofing steel girder in

a factory;



[Claim 9]  The high strength refractory concrete integrated fire proofing steel girder according to
claim 5, wherein the high 20 strength fire proofing concrete FPM has the coarse aggregate maximum
size of 13mm, the fine aggregate ratio of 52.9%, and the water-binder ratio of 33.6%, and the chemical
agent is polycarboxylate superplasticizer. [Claim 10] 25A fire proofing structure construction method
using the high strénbth defidcteryictncreteintgigited fire prmifing steéhgirde?@ccording e efaim 1 or

2, the methodtcor%gﬁ%igg Eq% %e t% Cg{):éfég@giggé y (r)n?%r%%ggug%g ;ihe %'ggﬁséﬁ%g%%%o éeifEaectory

concrete injtggr%?e re proo girder in a b) de(iiverl strength
refractory eontratedntegrateddire psedfing steel girder Yo @icofstruction site and lifting and placing the

steel girder; (cz installing a deck plate on the_top surface qf the 5 high str négth ref ac%\%rg
concrete integratéd fire probfing SREBI GirddF EndP 12t &) RRistifg th%%’onﬁ%%‘ ffiord betWeen the

members, whereinsa fige krgistive eoatineprocessis removerher Hiescenstractiaon siedtherely
avoiding the generation of 10 fugitive dust and reducing a construction period. [Claim 111 A fire
proofing stiitgre rsteEtioRftethod using the high strength refractory concrete integrated fire

proofing steel girdey, a%?fﬂ@%i%&'amé’ he-method comprising Hhedaster Rt nembers,
wherein a fire resistive coating process is removed on the
construction site, thereby aveiding the generation of
10 fugitive dust and reducing a construction period.
[claim 11]

A fire proofing structure construction method using the
high strength refractcry concrete integrated fire proofing
steel girder according to claim 3, the method comprising the

15 steps of:

(a) previously manufacturing the high strength
refractory concrete integrated fire proofing steel girder in
a factory;

(b) delivering the high strength refractory concrete

20  integrated fire proofing steel girder to a construction site
and lifting and placing the steel girder;

(¢) installing a deck plate on the top surface of the
high strength refractory concrete integrated fire proofing
gsteel girder; and

25 (d) finishing the bonding portions between the members,
wherein a fire resistive coating process is removed on the
construction site, thereby avoiding the generation of
fugitive dust and reducing a construction pericd.

[Claim 12]
30 A fire proofing structure construction method using a

high strength refractory concrete integrated fire proofing



(a) previously manufacturing the high strength refractory concrete integrated fire proofing steel girder
in a factory; (b) delivering the high strength refractory concrete 20 integrated fire proofing steel
girder to a construction site and lifting and placing tHe steel girder, (c) installing a deck plate on the
top surface of the high strength refractory concrete integrated fire proofing steel girder; and 25(d)
finishing thelssidirt: 5e&Bn3 BerFeEMthetfembais! wherdiia fitd tBSIGt\OBBAt PO cESSis
removed ogégggogﬁt_ruction site, thereby avoiding the generation of fugitive dust and reducing a
construction périod. [Claim 121 30A fire proofing structure construction method using a high strength
refractory concrefeintegmatesifireumofing Mastéakgindairagcordifgpto clhingl, thestegegtdomprising
the steps of: cf(g reviously manufacturing the igf{: strength refractory, concrete integrated fire
proofing stlégfﬁgri‘?i erzfrg ¥ afac orrf/'\;t = l(ﬁ%%%%}gﬁr% t jért'ﬁgﬁ%tc?g%gjtﬂgfe%g&%% goln:%%gt% iﬁtrégrated
fire prgofing steeltgifeler to a construction site and lifting and placing the steel girder; (c) installing
a deck plate on the top surface of the 10 high strength refractory concrete integrated fireé)roofing steel

girder; and (dPAnisAfytHE BoRdind BortidhsMenidertha Menfters Ahéreh a3/ TaS5hve
coating progesads-tamaved; o the-constructian site, therehy-avelding the:ganarational 15 fugitive dust
and reducing a construction period.
and lifting and placing the steel girder;
{c) installing a deck plate on the top surface of the
10 high strength refractory concrete integrated fire proofing
steel girder; and
{d) finishing the bonding portions between the members,
wherein a fire resgistive coating process is removed on the

construction site, thereby avoiding the generation of

15 fugitive dust and reducing a construction periocd.



