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Abstract: In view of the problem that steel columns will suffer different degrees of corrosion during service, resulting in changes
in bearing capacity, this paper takes steel columns subjected to random pitting corrosion as the research object, and
adopts Monte Carlo method and finite element analysis to study the influence of random pitting corrosion on the axial
bearing capacity of steel columns. Monte Carlo method was used to solve the random distribution problem of pitting
corrosion, and a numerical model of Monte Carlo random pitting corrosion was established, and its reliability was
verified by the existing literature on steel column compression tests. In order to comprehensively evaluate the
influence of pitting corrosion, a total of 1 080 random pitting models were established to perform nonlinear buckling

analysis on the bearing capacity of columns. The influences of four factors, namely boundary conditions, slenderness
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ratio, pit depth and corrosion rate, on the bearing capacity of steel columns were studied. The results show that the

slenderness ratio, pit depth and boundary conditions all affect the bearing capacity of the steel column under

compression at the same corrosion degree. There is a negative correlation between the degradation law of bearing

capacity and the corrosion rate of steel columns under compression.
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Fig.1 Random pitting corrosion model
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Fig. 2 Comparison of box plots of Monte Carlo

sample calculations
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Table 1 Comparison of ultimate bearing capacity

results under different sample sizes

HAE/A AE/KN FHE/KN PAEH /KN & KAL/KN

10 394.44 414.13 415.77 439.17
20 390.16 428.17 423.83 476.27
30 390.16 428.88 421.91 476.27
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Fig.3 Comparison of ultimate bearing capacity between test and Monte Carlo simulation
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Fig. 4 Variation of reduction factor caused by

boundary conditions
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Fig. 5 Semi-box plot of reduction factor caused

by boundary condition
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Table 2 Statistics of reduction factor caused

by boundary condition

BEA ARV RRAL FHM R AFREE
HT50R100 0.991 0.928 0.878 0.040 3
FT50R100 ” 0.890 0.850 0.829 0.018 5
HT50R100 0.990 0.874 0.802 0.0515
FT50R100 10 0.856 0.783 0.748 0.026 4
HT50R100 _ 0.916 0.814 0.750  0.050 6
FT50R100 o 0.778 0.734 0.695 0.0300
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Fig. 6 Variation of reduction factor caused by

slenderness ratio
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Fig.7 Semi-box plot of reduction factor caused

by slenderness ratio
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Table 3 Statistics of reduction factor caused by

slenderness ratio

A Bk E/ Y mRAA MM RAME FEE
HTS50R50 0.920  0.862  0.837 0.0238
HT50R100 5) 0.991  0.928 0.878 0.040 2
HT50R150 0.996  0.941  0.889 0.0370
HTS50R50 0.895 0.808 0.758 0.0418
HT50R100 10 0.990  0.874 0.802 0.0515
HT50R150 0.920  0.861 0.823 0.0313
HTS50R50 0.801  0.721  0.700  0.024 0
HT50R100 15 0.916  0.814 0.750 0.050 6
HT50R150 0.916  0.833 0.765 0.0500
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Fig. 8 Variation of reduction factor caused by pit depth
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Fig. 10 Box plot of normal distribution in Monte Carlo simulation
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Table 6 Comparison of reduction factor between

formula results and test results

KERT BE/ N AXMA XA &£/ %
Al 6.49 0.894 0.934 4.2
A2 7.67 0.874 0.904 3.3
A3 9.93 0.837 0.899 6.8
Ad 11.49 0.812 0.882 7.9
A5 12.73 0.791 0.860 8.0
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