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An Experimental Study on the Evaluation of Fire-Resist Performance of
High-Strength Concrete Filled steel Tube Column at Fire
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Abstract

Recently, it increases in use of CFT(Concrete filled steel tube, below CFT) that is an excellent internal force and
deformation capacity because material and method are required to be diversification and High—Performance
according to increase the super—high structure. And it is proposed to use high—strength Concrete Filled steel Tube
Column, But it is difficult quantitative evaluation about fire—resist performance of CFT because steel tube bind
concrete, Also, the case of high strength CFT is feared that spalling occur inside,

Therefore, this study made CFT specimen that determine the factor(which is strength of concrete) and then CFT
column was exposed to heating controlled as closely as possible the ISO—834 standard fire curve, Also, it tried to
analyze internal temperature through nonlinear transient heat flow analysis,

Il ¢ E: 7<7§-|7|-4_|-__3_E_|E —17H:5_3_El_|51 LHQPA-I'— TEZ:7} A 2N

Lo T oS, AL

Keywords : Concrete Ffilled Steel Tube, High Strength Concrete, Fire—Resist Performance, Standard fire curve

LA = 3 eSS rtetofof s, A FRE Sz AH
A AT HSIEE U8 % 9 §9) Aoel 9 B
Z2 #32E FAPH 72 (Concrete filled steel tube, of %49 FAS o8t 7tAAgel S&l FAlE sk
ola} CFT)L= 7o) Uil ZIs|ES 72517 9lo] 744 Az Atd 54 Ee ESAAT] AT 44 A
Yo, W, ek AR SOl Sueld Soat B4g e 7HERER S w2 Apdie e 23ES
311 Yjahaol ﬁcrr ieg o vjajA AAs] oLl A 4% CFT7159 HaHds 7S §13h e geto g A
03 93| LRAAE 0 R ARo] Sojubil 9l ZAjo|ch. HE-FAvE s Oh— TAZAESY HEE afleR
SPAIRE o] FABES &3kl Q7] miEell SHAA 3lo] CEFTAIEAS AR 3, [SO-834 EE/MAT Ao Z3}
Ao $9EaYEe) yekgsel it Wk oigm o o HSHIES dAlsha, AwAle] A dailoy ek o
shgzzlol] whe 2o Aolstel JFHl Frpgel & HAE MlwReRM A CFT7I] wekdsg7t 3 o
Zotslo] QA ghe Agolct HS ATILA S
E nFERI|EY A dukLae|Ed] )
Aol Agsiol AL Feegol eht TR
EZ AT AATEES WS QI ol 1avy 2. AR AY F 3
o #9 U ¥NE A H1, CFI715e] Yok
= /él/\]—a]_%q] 01,3400] HHHE]—I:]— 1 A8 E

8e % 1o] UEhd ule} go] FHE
C

I EQ] Hro] wZ CFT 7|59 =3}t Hrlof ks
# zudehn Azzehn Ak )
EIR= Rl B o | Py o = =
w# zud|sln A2Tety)l ukaabg E T e 802 134 sto] 2HFZITEQ] 7= 40, 60,
L APIEANE) AR, ASARE 80MPaz AAF & oo mwet BAMEH45%, 35% U
ek Zddistn yybdiet Asgely), 2us s Fehdkal 950 35208 ARsHeTH
ol ddistn yybdiel A&gety), Yolaa - ehEkat

193



20083 &otEenny] =28(H8d 1T, T H14L)
E 1. AEAE 24 ANEH Mz 2 M HHH

o =] € | WC | BEAE | o a
NEHIE N ey | o) | mm) | TR HEEs

4oN_12t" | 40 45 FEItE -

AI@.Q:‘:I . %_._O|55\ (C)

BON_12t 60 35 | 333 (12 )

. & 232/E
IS0 834 N

8ON_12t 80 25 Jtg=a | T
1) 40N_12t : AA7|E7 = 40MPa, 54 12t

¥ 2 MNESHR 2By HE

ALE XN E ECES ISR

1Z ZEUSAHE

Al W E 3 )

(L= 3.15g/cm®, 2ZE 3,630cm7g)

& 2 M | MEAHLE 261glem’, EFE 097%)

F 2z A | B XNZEUAF 20mm, L 2.67glem’)

& 3 H | IMSAEZLTH(ERIFI2E2 L)

CFT Z& SPSR 490 (1400 x 400mm 2+&4 &)

¥ 3 E¥=3E ug
| wie Slump Air S/a Unit Unit weight (kg/m®)
MPa) | ) [T ) | ) W
(mm) (¢/md) C S G g

4 | 45 | 500450 | 4 | 45 165 | 367 | 775 | 989 a8 2. 28U WA=

60 | 35 | 600+50 , L% 165 | 471 | 760 | 969 " W Hrol v = el y

80 | 25 | 60050 45 165 660 | 691 | 881 I3 1o veld vRe}l Zho] CFT7]5 AJgA= 400 X 400

> 1150 mm®] SPSR 490 Z+g7-& ARgste] AJ2siai e
W, 24 o] Tl AgAe] E-Su] adle] Z5
2.2 Al2T=2 o] 12mm= AZ5Fyc.

Pl AR AR 5204 Hehdl o 2o A A9 A CFTZIES] Ut gkl giolels
HEL W 3.15gcm’ @ B9E 3,630cm’/g o 1% HE sl7] $fsto] Kepel dHthE AI*%P I, Fdge] dAE
EENCAMES AHEHGOD], BRAL HAHZARA D 98] 23 1o]4 Vel vle} e A AR Akl
& 2.61 g/cmg g 0.97%] AAAL 7 2= HiA o} QAN a3 20] e bje} o] & 5740 QA
> 20mm, W= 2.67glem’, T4 0.9%2] x}m— A B ARsEon gAoR SXE @, Ok FUoR A
%s}aau}. 3 EEAE EOlERAA DA S AL EE 98 54, O, b BHeE STt AR
gatgct o) e Baow A TS A AR

s P U A%E Slsle] el BT oF 1509
2.3 232 E dfg ¥ HLuy 7F 71AF8ES ATt

FARAYE NP BE WAVIERES J1FOR E 3
o LpEhd wiel Zho] A4 BRI 40, 60, 80MPaZ U= 2.5 MEuY
sl7] §Jste] FAMEN]S 45, 35, 250%= AAsI%oH, &

A9 AR 7]E BEd1)S Faste] yshdgel Autdlol 2.5.1 CFT7] 59 &%°]¥ H7} ¢ 3H#Z

S 4TS § ol & AR N G AR OFT IS I okl AT BT £
shoich. FATALEY v 100LE%] 244 Webls AN AXE g0 £ 340 ABAS Agste]
A& ARgstglon, F32E RIS AHES} IAEAE SHAES AT 7}05%“?:13 [SO—-834 EZE7FEAo|
Foletar 3027 Andst & =3 3§ FYste] 60% et SAIZE 7HEAIES Ao, MRS k= 7
RS AAIEAL, F2 SAE FYstal 607t vHlE 2 Yo AXEo] Q= 870 Fxtol olsf Ao} =3t
AAsto] F 150271 2 =it A@Ael A2E e AN e HolHEAS ARESH

194



YT ZAES FHY OFT 7159 Yes's BPlo] et Uad o

oy

of leuslz 7S s,
w4 e 3ARaEY £ 0
otiy] 913 7N F AL WA

Y
F |
Z [
X
X
I3 3. OFTHZF9 R3te4s 2dg He
2.5.2 CFT7] 58 &9 34
a4 B oz QRAQS] gFo| o3t HjAA 2 EE

3jl4](Nonlinear transient heat flow analysis)< AA|5}S
ow AlA] gt LAt GHEALS 2EFrE A
?lsto]
A

01§35

4714 o(Tre E&Fo= ot 2

2 ek 4 ol

4
N
;

IS
>,
b,
ox
|o

_ QI n
Tm= Q
n

* Ti— +r7' * T* i
~ T ,,r= 7'12 LT =  veveeens (3)

AT,:

!

a9 32 Al digt f3ea(FE)ndsg M s et

Aolct. a4 AR 400<400mme] CFTERERAIEA 2
e st Aotis E8skglth. 3D Solid 84
(CHX60)E A-gst3lom, 2% o152 sl flste] 4
Ae 7o a4 (BUHT)Z 2dlysigint. sj4ol o]
H 2=olgX 7Hd - Aty FUsHA Ao, =
7] EE2AE A2 20CE AAseI: B3, iR
2L Jld@ ) 2AL 188k h,= 1.34W/m*C o2
7Hgsk%h

o

rlo

(<]

iy e}

195

31 YEZE0 0E 25013
a9 4, 39 5 9 I3 62 WRAE F LEAN 91X
e 2w 24 ARg FAEanEe) gl ge
o olge el oA FARIEY FEt F7e
58 LEAge] 10%4E e A4S By, Haag
0082 AR L& ASEErt /b8 A0S tebi
1500
s -~ |
3 - -2
1200 L ® 1S0-834 |[P@@

Temperature (C)

60 90 120

Time (min)

150

O8 4. degtd) ARl 250/ Hl

c : 40MPa, IS%H t:12mm)

rH
A
o
Im

e
I
I
S
S

®

[S)
®
€]

0o
&

h
J

Al
=

0
§:

=
ABgt
MBI 6
0 30 60 90 120 150 180 210
Time (min)
Y 5 AU ML 2201 bl

IS%H t:12mm)

............ @ —— G D
® @ e@®
1200 ® 1SO-834
)
ry
5
8
T
Q.
£
(3
e

90
Time (min)

6. AEg AR 250/ Hlw

32 E fc : 80MPa, 2 FH t: 12mm)

120 150

|J

o
X
i OF



20083 EAotELEUY =RYU(HeH 1z, T¢d Mi4%)

(a) 30% (b) 60 (c) 120% (d) 180%
28 7. CFIIS9 Bl8Y 2=2¥d4 22t (40MPa)

3, fc 60MPa, 80MPag] % ERLE L WS 24 A4 4. HAAFH 2 AS
SO AR Yeith o= $4 ﬂﬂl 7} 1733} ol
upet HAeh LAl ofste] 112l EHFo|A = v A 8 78 CFT71%9] slajjo] o3t Lxo|gdas cq]z,o_ o
= ot go| st 227t B4 AeEHH UWRR Soldes & HRAeE Husae Esfe] BAS AulaA, sjdo
n Aol WAste] F715-2 FAdste] do AdS e 1SO-834 Aol o) Ao, 30, 60, 90, 120,
ofsf WAyt dAFos TehEr 150, 180504 st AzkS Ul 7ot}
v E R s Ao osf AkEE &4 Aaghs A 4
I} gk wwgt Axt Zlo] 50mme] 9{g FUE 2= qA
of QlojA tha =t s ATE Uehfar qlov, ARHY

o 4 gt Aol FAA e,
ufeb & ATold mE e AT ARAe g
siglon] A5 AR AN JUUAS 15T
Sichdl ZA Aol Ental CRTHEHSAAE & 4 9
o] B 4 9l Ao Wereck

e

rir

iy

(a) 40N_12t (b) 80ON_12t 5. g =

TypERaYES 2% OFT 7159 Uekys w7l mi
AA AT SR AT} ST 7 ARS 98 4 3t
(a) 40N_12t9] E“‘_ﬁoﬂ (b) 8ON_12t9] 4 D %—;ﬂ%ﬂEIEQ] J‘—%‘% Oﬂ U:]-___ CFT7]3‘«] 350]
MZE 1. BHZ23CE ¥H HE e -
Yozya An FATANES AEYEIL w2
2 orgzol 10%4E we 02 vt
32 SMZIEE EHpE 2) Hekdd § sAeaeiEe FUdss U A
A 1E YEY ¥ RaeasEe) BRAdS e OOMPaclgs] wdieael s 45 Sl wist
oItk 2= au]o] ] A0MPacl A90] Festel of WAste] e tjalo] WA Ao AT
oFz} LFeRIR|uF EFAbo] elojubz] 9k 0@ UERto 3) CFT7169 2=Rasfds  Soto] 243 Ax
o ZAzaclee] Juest G0MPa SOMPac] nrer e S0mmell 1Agh FEs LwIHe] 9lojA] tha
EZ 378 CRTARALIAL: S| whisle o2 et ST SHERS R o Hatde SneE
ek o] FzagEg Tk gAE 71T o el RS AR 5 A
P Q07U S nhet Tae)E Eelo] 2 urebE A4

_rq';

of ettt vfeiele] whe jale] Wad Aow wekE,

196



SPIES We 1T EITES FE CFT 7159 Yekds BVl 2ot Ay o

12

|

o
ret

AR, 29, B744(2006). CFT Fx7]= 7 9 4
St AE(HAaEsE]A]), v.50 n.12

LR RZEY(1993), KS F 2257, A&FxEE 5l
o B

. ISO834—7, Fre Resistance Test, Element of Building
Construction, Part 7; specific requirement for column,
IS0, 2000.

. Kim, Moo Han, et.al, An Experimental Study on the
Engineering Properties of deteriorated Concrete by
Fire Damage, Proceeding of the CTBUH 2004 Seoul
Conference,pp.588~595. 2004,

LR e BRSERI(RER 5248 10H), =) — MM
DI KE, HARERR iSO, pp.2107~2108

CWHE e BREERI(RER 5248 10H), =7 — MM
DI AKE, HARERR S SO, pp.2107~2108

197





