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Abstract; To study the axial compression fire resistance under fire in four shaded corners of cross-
shaped short columns with built-in lattice circular concrete-filled steel tube, the fire resistance limit
model under 81 different working conditions was established based on ABAQUS finite element
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software. The changing law of fire resistance limit was analyzed on influencing factors, such as the
load ratio, concrete strength within the steel tube, steel content and steel tube strength. Through
orthogonal test the sensitivity of these different factors on fire resistance limit was analyzed, and
finally a simplified formula for calculating the fire resistance limit of the specimen was proposed.
The fire resistance limit of the specimen was negatively correlated with the increase of fire load
ratio and significantly reduced, other influencing factors were positively correlated, and steel pipe
strength had the lowest degree of influence on fire resistance limit;theoretical calculation results of
the fire resistance limit and the finite element results were in good agreement. The restraining effect
of the steel pipe has a certain influence on fire resistance limit of the specimen,and restraint effect
factor is greater than 1. 12 in the engineering design as far as possible;the load ratio of 0.4 is
selected , the concrete strength of the steel pipe is 60 MPa, the steel content is 0. 067 9, and steel
pipe strength is 390 MPa combined with best fire resistance performance.

Key words: lattice concrete filled steel tube; shaped column; fire; finite element analysis; fire
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Table 1 Partial specimen parameters

W axbxc/mm L/mm n t/mm  f/MPa  f,/MPa f..,/MPa  p/%
X-5-5-235-60 460 x 180 x 160 1420 0.5 5 235 60 30 0.71
X-5-6-235-60 460 x 180 x 160 1420 0.6 5 235 60 30 0.71
X-4-4-235-60 460 x 180 x 160 1420 0.4 4 235 60 30 0.71
X-6-4-235-60 460 x 180 x 160 1420 0.4 6 235 60 30 0.71
X-5-4-345-60 460 x 180 x 160 1420 0.4 5 345 60 30 0.71
X-5-4-390-60 460 x 180 x 160 1420 0.4 5 390 60 30 0.71
X-5-4-235-40 460 x 180 x 160 1420 0.4 5 235 40 30 0.71
X-5-4-235-50 460 x 180 x 160 1420 0.4 5 235 50 30 0.71
X-5-4-235-60 460 x 180 x 160 1420 0.4 5 235 60 30 0.71
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Fig. 7 Effects of load ratio on fire resistance limit
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Fig. 8 Effect of concrete in the steel tube on fire resistance limit
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Fig. 9 Effect of steel content on fire resistance
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Table 2 Orthogonal analysis of fire resistance limit

it K fu/ Y

G ! ¢ MPa  MPa min
1 0.4 0.0462 235 40 219
2 0.4 0.0572 345 50 351
3 0.4 0.0679 390 60 475
4 0.5 0.0462 345 60 227
5 0.5 0.0572 390 40 215
6 0.5 0.0679 235 50 208
7 0.6 0.0462 390 50 156
8 0.6 0.0572 235 60 254
9 0.6 0.0679 345 40 164
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Table 3 Average value and extremely

poor levels of all factors
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K, 216.7 273.3  247.3 238.3
K, 191.3  282.3  282.0 318.7
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