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Research on ultimate load capacity of cross section of reinforced

concrete columns exposing to fire

SONG Xiao-yong, ZOU Yin-sheng, TU Wen-ge, DENG Ji-yu

(Institute of Structural Engineering, Hunan University, Changsha 410082, China)

Abstract: By using finite difference method, authors calculated the temperature of reinforced
concrete columns with rectangular cross section. The ultimate load capacity of columns section
with a certain temperature field distribution was also calculated by finite element method. The
results were in good agreement with the test data. The effects of different parameters such as
cross section size, concrete cover, arrangement of reinforced steel bars, compressive strength of
concrete on the ultimate capacity of the rectangular cross section were analyzed. It is concluded
that the increase of dimensions, reinforced ratio and concrete cover has a positive effect on
columns exposing to fire. Furthermore, the increase of concrete cover is limited in increasing the
ultimate bending moment capacity of columns.
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Fig. 1 Divided method of cross section mesh
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Fig.2 Distribution of relative points between calculation
and experimental value of moments

20} 19

6
Iy 2 2 |_| ﬁ 2 2 1 1
ol 1M Moo= 0m:
020406 08101214 1.6 1.82.0 222440
MJM,

B3 TETEESHKBENLRESS
Fig.3 Distribution of ratio of calculation and

experimental value of moments
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Fig. 4 Influence of main parameters on column

section ultimate capacity

A B R B S e A BB R AE BT KR A

(A — 4R 1 2« L 352 R B2 R 8T A R K 28
TIBY R Z AT 2 (R 2K Y U(E R /N 2 B AR 5 A — st
PRl R0 32 KR AT A PR R8T B2 . i e A
A NS 4 = 5 4 e Y BR B REAS B —
4 B i TR A A DR 4P 2 TS BEAR /N BT S 38 m A
33 ) T 73 23 X A 7 T A IR K 28 0 B s O N I
XYL A2 K AT A 28T A IR 7 28 7 B 52 W TR R
FEERIZ IR o 3 A o JLRE B B R R 28 g R G 78 T A
B R 28 ) 2 — SO TR 1 A R R 387 s A6 20 %
JE B RS A R

3 & &

CLD Y i 32 ¢ 40 A5 T 36 ) T S AR 20 T
TR T L TR 0 5§ B Y Al IR A B L )
T T A DB M 39 A 3K A A 7 T ) A BR 7 48 g A
LA EE R B T — SO Rl A AR A

(2 38 2o Xk W 17 52 A 3 9 56 BT AR 0T 1 1
PR3N BEAT BRAE 20 M7+ R AR B« 389 A 48w R~
Y1) s TR ey 3 DTS A 25 A R A — 3 ] P9 38
TRBE L ORGP 2 5 B2 L 140 RE T I i 2 oy o 78 T ) 3% FRE
ARETT . TR R IRGE L A BT R B D R RO 4R
AT A Al PR Ak g o (ELXT A FR SR B9 32 R AT BR

S 30

(1] b 00, B U 7R, 5WAT VR 6 1 0% o IR 1k e e Hoit &
M. b5t 3 A2 K2 A, 2002.

[2] MACGREGOR ] G. Reinforced Concrete[ M |. New Jersey:
Prentice Hall,1997.

[3] TAN K H,TANG C Y. Interaction formula for rein-
forced concrete columns in fire conditions [ J]. ACI
Structural Journal,2004,101(3):19—28.

[4] LIE T T,CELIKKOL B. Method to calculate the fire
resistance of circular reinforced concrete columns[]J].
ACI Materials Journal,1991,88(12) :84—91.

[5] DOTREPPE J C,FRANSSEN J M,BRULS A.et al.
Experimental research on the determination of the
main parameters affecting the behaviour of reinforced
concrete columns under fire conditions[ ] ]. Magazine of
Concrete Research,1996.,179(49):117—127.

[6] SHI Xu-dong, TAN Teng-hooi, TAN Kang-hai, GUO
Zhen-hai. Influence of concrete cover on fire resistance
of reinforced concrete flexural members[ ] ]. Journal of

Structural Engineering,2004,130(8) .1 225—1 232.



