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Reliability analysis of circular hollow concrete filled steel tube
short column under axial compression
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Abstract:In order to analyze the reliability of circular hollow concrete filled steel tube short column under
axial compression, the experimental results as well as the data sets from literatures were collected. The
model errors were taken into consideration via Normal, Lognormal, Weibull, Gamma distribution
assumptions. Reliability analysis was carried out based on Technical Code of Concrete Filled Steel Tube
Structure and the modified formula presented by the authors. Monte Carlo sampling was also performed
and the calculated reliabilities satisfy the target reliability index. The reliability index of the code formula is
greater than that of the modified formula within 5%. As the concrete strength and loading ratio increase,

the reliability index increases. The reliability index decreases with the reduced steel ratio. The hollow ratio
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and steel strength have marginal influence on the reliability index. Parameter analysis was also carried out

in considering the influence of model error distribution types, which indicated that mode error and live load

type have less significant influence on partial factor of resistance, than the safety levels and the loading

ratio. The partial factor of resistance under different loading ratios should be 1. 21, 1. 32 and 1. 41,

respectively.

Keywords: concrete filled steel tube short column; axial compression; model error; reliability analysis
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Fig.1 Equipment for experiment
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Tablel Experimental data of hollow concrete filled steel tube under axial compression

s S B RAF DX X L REEE AR/ mm fo/MPa  fy/MPa N/kN
1 1A-1 300 mmX 2.5 mm X900 mm 232.2 40.5 334.6 2190
2 1A-2 300 mm X 2.5 mm>X900 mm 232.7 40.5 334.6 2 300
3 2A-1 300 mm X 3.0 mm>X900 mm 213.0 40.5 317.3 2900
4 2A-2 300 mm X 3.0 mm>X900 mm 212.3 40. 5 317.3 2 500
5 3A-1 300 mm X 3.8 mm X900 mm 210.0 40.5 315.0 2930
6 3A-2 300 mm X 3. 8 mmxX900 mm 211.3 40.5 315.0 2 650
7 5A-2 300 mm X4, 75 mm X900 mm 208. 3 46.0 315.8 3100
8 6A-1 300 mmX4.75 mmXxX900 mm 207.7 35.0 315.8 2 750
9 6A-2 300 mm X4, 75 mmX 900 mm 207.8 35.0 315.8 3 000
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Table 4 Parametric statistic of error about load
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Table 5 Influence of steel ratio on reliability index
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Fig. 8 Influenceof steel ratio on reliability index
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Table 6 Influence of material strength on reliability index
TRBE L0k S5
LR B R 22 A B R S
C30 C40 C50 C60 C70 C80

FLAE A 5 Weibull 3.691 3.884 4.033 4.101 4.185 4.170

Q235
B IEAR Lognormal 3. 348 3.616 3. 866 4,062 4,273 4,327
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Fig. 9 Influence of material strength on reliability index
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Table 7 Influence of hollow ratio on reliability index
o, B
L8 22
A 0.10 0.15 0.20 0.25 0.30 0.35
A .
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Fig. 10 Influence of hollow ratio on reliability index
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Table 8 Influence of live-to-dead ratio on reliability index
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Table 9 Influence of distribution pattern of model error and live load pattern to partial coefficient of resistance
HHE e RS 3 CE= %I 18 2 73 Ii 15 2873 I EII Rl
. NRZE . o -
T 745 B H o RE v FH vq AR frs
Normal 3.7 0. 50 1.2 1.4 1. 20 1.21
Lognormal 3.7 0.50 1.2 1.4 1. 21 1.22
Mg AKX
Weibull 3.7 0.50 1.2 1.4 1. 20 1.21
Gamma 3.7 0.50 1.2 1.4 1. 20 1.21
Normal 3.7 0. 50 1.2 1.4 1.37 1. 38
Lognormal 3.7 0. 50 1.2 1.4 1. 35 1.37
B EA R A
Weibull 3.7 0.50 1.2 1.4 1. 39 1. 41
Gamma 3.7 0.50 1.2 1.4 1. 35 1. 36
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