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Tab.1 Comparison between calculated Tab.2 Comparison between calculated ultimate strength
fire resistance and experimental results and experimental results at room temperature
. MPa N/KN Rotmin R./min Rt % e, ./ mm e ,/mm N,.,/kN N,./kN R.a! %
S/ MPa or TR e RS62 400 0 206 192 - 6.8
1 36.9 1333 170 165 -2.9 RS362 34.6 20.0 217 212 -2.3
2 34.2 800 218 220 0.9 R$452 283 28.3 239 242 1.3
3 35.1 711 220 238 8.2 RS6G2 20.0 34.6 295 289 -2.0
4 36.1 1067 208 189 - 6.6 RS96 2 0 40.0 443 423 - 4.5
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b= 0.5, L=3.0m, b= 400 mm, h= Ls |
500 mm, a= 90°, e= 0.5, fe= 30 MPa, 2
fy= 375 MPa, fu=500 MPa, P=1.5%, Fig.2 Parameters
¢= 30 mm, w= 2%, 2 mm. of cross section
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Fig. 3 Variation of fire resistance with load ratio
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Fig. 5 Variation of fire resistance with cross section dimensions
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Fig.6 Variation of fire resistance with load Fig. 7 Variation of fire resistance with
eccentricity ratio reinforcement ratio
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Fig. 8 Variation of fire resistance

. . , 4 with load angle
:0.2,0.4,0.6,0.7; 3 :2.0,3.0,4.0 m;
10 :300 x 300, 300x 400, 300 x 500, 300 x 600, 400 x 400, 400 x 500, 400 x 600, 500 x 500,
500% 600, 600% 600 mm X mm; 5 :0,0.25,0.5, 1.0, 2.0; 3 : 1.0%, 2.0%,
3.0%; 5 :0,22.5,45,67.5,90 (°). , fy Sfu
375, 500 MPa, 30 M Pa, 30 mm,
0.02, 2 mm. 9 000 ,
Ri= BBy BuisBiB.Bo. (1)

(1) LBzt a4 e3:B = cal+ e5; Bun= cs(%)2+ c7(%)+ cs; B= cob+ ci0;Be= cie’+ cne’+
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cize+ cu; o= aisPr cie. L,h b m, c1~ Cli6 3
3 Ci6
Tab.3 Values of ¢ parameters for different load angles
“C) 0 2.5 45 67.5 0 /) 0 22.5 45 67.5 90
c 1.518 1. 385 1. 327 1. 641 1.696 I 2.093 2. 038 1.614 1.479 3.523
ey —2.690 — 2445 — 2328 - 2.933 —3.225 || o - 0.277 - 0.267 - 0.209 - 0.191 - 0.443
c3 1.355 1.231 1. 167 1. 490 1.693 ¢ - 1.512 - 1688 —-295% - 1.532 - 0.932
cy —0.877 - 0.901 - 1.233 - 1.141 - 1.026 c2 7.375 8. 481 12. 424 7. 882 4.070
cs 7.011 7.286 10. 119 9.484 9.634 c3 — 13.285 - 14.726 - 18.366 - 14.523 - 6.727
ce —0.666 —0.754 - 1.046 - 0.977 - 0.326 s 23.334  25.565 31.138 29. 643 11. 166
c7 3.138 3.322 4. 242 3.852 3.251 s 5.547 5. 859 4. 656 5. 880 3.920
cg 2.058 1. 824 1. 146 0.060 - 0.076 Ci6 1. 141 1. 144 0. 896 1.241 1.210
(1 a=0(°) , y= 0. 981,
0. 985, 0.154.(2) a= 22.5(°) v= 0. 981,
0.987, 0.147.(3) a= 45 (°) ., y= 0. 980,
0. 988, 0.155.(4) a=67.5(°) , Y= 0. 979,
0. 986, 0.152.(5) a=90(°) , v= (. 984,
0. 983, 0. 145.
, H N 9 000
2 250 , ,
4 di~ dp
Tab.4 Values of di~ di3 parameters for different load angles
, a/(°) 0 2.5 45 67.5 90
Nz fA®®,®0 (2) di 0037 00313 00549 00301  0.0203
2) ®= dil+ dr, Bus= da  -1.3110 - 177110 -3.1950 - 1.9840 -1.7930
d; -0.0766 -01280 ~-02730 -02590 - 0.0747
ds(bﬁ)ﬁ da b£+ ds; %= deb+  ds  0.1940 0.314 0 0. 660 0 0.7300 0.3410
3 ) ds 1.490 0 1. 496 0 2.504 0 2.3830 1.682 0
di; %= dse + doe+ dvet duz 5000 380 03630 0.3890  0.2980
®= d P+ du. L,h b d;  1.5060 1. 492 0 1. 4380 1. 6620 1.3950
m, di~ di ds -0.7390 - 0.788 0 1. 1020 - 1.1040 - 0.8140
4 . , (2) dy 4.075 0 4. 676 0 - 7.6640 7.3780 4.568 0
. 2.0m<L <4.0m,300 do -9.7050 -11.5390 20.4550 -19.6910 - 11.2150
D I LA R
mm, 0<e K2.0,0.01 SP<0. 03. d:j -0.029 -0.0143 0.00271 -0.0038 - 0.0123
(1) a=0° , v= 0. 998,
1. 020, 0.077.(2) a=22.5° , ¥= 0. 998,
1. 021, 0. 078. (3) a= 45° y= 0. 998,
1. 024, 0. 084. (4) a= 67.5° , y= 0. 999,
1. 020, 0.071.(5) a=90° > ( :min)
y= 0. 999, Tab.5 Fire resistance by simplified method( unit: min)
1. 015, 0. 071. a=0° a=22.5° a=45° a=67.5° a=90°
1 140 153 153 150 153
(0. (2), ! 2 192 209 209 204 208
s 5 3 206 225 224 219 223
s 4 165 181 180 176 180
eq 2 mm( ).
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Analysis and Practical Calculation for the Fire Resistance of
Concrete Columns with Rectangular Cross Section

XU Yuye, WANG Quan-feng, LUO Yi

(College of Civil Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract: The reliability of numerical program RCSSCF is validated by the experimental results of columns with rectan-
gular cross section at room temperature and high temperature. T he influence of some main parameters on the fire resist
ance of the columns subjected to the ISO 834 standard fire is analyzed using RCSSCF. 9000 rectangular columns subjected
to fire on four sides with different load ratios, effective lengths, sectional dimensions, load eccentricity ratios, reinforce
ment ratios, and load angles are analyzed to find the fire response. Based on the simulation results, a practical calculation
formula for the fire resistance of rectangular columns subjected to fire on four sides, is presented.

Keywords: concrete; column; fire resistance; rectangular cross section; practical calculation



