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Fig.3 Gas temperature close to the surface

of the specimen against time

TR, KRIFHFALKHE

Bl 4 250 T Wik A 8] 4 B IR BE B B [E] #9 AE 1k
TEBL. B LAE H1 200 sBf ik 144 8 F+ 3 R ¥ K, 3
KAKE G Z (:=13205s) BEXIK KK
(TS5 BEXBIHRAMER t=1360s), LLERMBES
KB B K IR B B B B ZE AR 24 35 s, 0 B X AN ]
B, AFZLFEZNERRRKRT 0, 5REX
RIRF R, R4 IR B 7E 35 B B K E AT A9 1R
FAI DRI NEMMEERRIE, EBRZ (:=
1051 s) BT TS1~TS5 24L&t LA, E B ZIEHH
HHBRERLBETEE, M FRZ (:=1200s)
G, MEXRERIRB LA, XMHELERAMHER
FURKHEE T 114 A< B 1) 18 BF B R T 45 A B 5 I A A 4R
S, MG EREHAXBELHRERS, BAR
RK, MBARKTH TSS WIRERMK, XE
BERANNAM L m B R KIGIE, 8T KEW
EFISR, TERMEAR TGRS, R AR 7E A 2
— BB RINEZ R AN ERER, MURBELL
HMM BN, W TSS BITOKE, HTFEAE
Bm, HERFERBETHEIIMX MAMBHER,
B LR BB, A F il M s & TS1 F1 TS5 B
BEZERK, BAKRZEEF 330 C, LHEIAL
FHE ] X 38 A TS3 1 TS4, TS7 #1 TS8 MR E
R#EE, MHARTHESIRE TG3 1 TG4, TGT M
TGS MR EWREL, A HER, FERSHE
EAEROREIIINE X, H5b TS3 f TS4 &b
TrEMITR PR XS, BREES5HN1.75 m
2.45m, B4 KH1.87 mM1.17 m, HFHEE
B1.8m, HTENMNBARNALERIE, ZAGEE
SR/, R ZBETTHEANRE KR EBE
N FEZAMESK G HEABHEERER. ME
TSAARTBETHERKWALE, BEHBERER
TS4 MR XME, BRERBELRR L TS4 &
i, T A SR IR BE B R B B U/ T RIS, X8R
78 TS3 M TS4 ENREFEREMATRE, X
o 8 T i 5 58 o i — 25 1) SE T W B A BB AR SO
RIMUKUE, L EaraTm, Wik e k&G
THBRASRESER ESXEHAE, ES
s, RGEAGEE, EXNOMME R SEE
KERBAER, ERERHKRGRT, NAME
KEHE EFERKMBEEME, XBEXTAAENE
WELFEEENYMW,

HET U ELRBIE, AT W K4k RAIEH



%9 #1

BRACIPSE 8 M KR IRSE T B 14 18 BE 40 A B W AT N B9 SE e B 5T 73

900
800 |
700

© 600 |

= 500 |

% 400 |
300 |
200 |

100

o L L L L i
0 140 280 420 560 700 840 980 1120 1260 1400
i} ) /s
B4 AGEAFAECLERERAEHEL
Fig.4 Temperature at various locations on

the specimen against time
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Fig.5 Variation of heat flux imposed to the

surface of specimen against time
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Fig.6 Comparison for temperatures at intersection

of the specimen
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the specimen against time
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Fig.8 Deflections of various locations of

the specimen exposed to fire
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Experimental Study on Temperature Distribution and Response
Behaviors of Steel Element under Corner Fire Conditions
Chen Changkun, Yao Bin, Yang Yun, Cai Xin, Zhang Heping, Wan Yutian
( State Key Laboratory of Fire Science, USTC, Hefei 230026, China)
[ Abstract ] By using ISO9705 Room/Corner Fire Test Rig, thin steel tubes were tested. The response

behaviors of steel element under thermal-mechanical coupling effect in a simulated corner fire were studied. In
the experiment, the heat release rate and temperature field of the fire, temperature and deflection of the steel
element and the temperature of the gas close to steel surface were measured. Effects of the temperature elevation
and distribution of the steel element under corner fire conditions along with the fire growth on the deflection
were analyzed. Results show that there exists significant temperature difference along the longitude of the steel
and an unsymmetrical deflection variation. These indicate that assumptions of the uniform temperature
distribution along the longitude direction in previous studies were improper. Under this non-uniform temperature
distribution, failure resulted from the local yield of the higher temperature zone of the element is more inclined to
occur. Indeed, this non-uniform temperature distribution caused by the corner fire is more dangerous to the fire
safety of steel elements than the even case under same fire size.

[ Key words] ISO9705 Room/Corner Fire Test Rig; steel element; corner fire; temperature distribution
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