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A computational method for estimation of ultimate strength
loss of the corroded steel column under axial compression

SANG Xiaohan, YANG Xia, LI Yang, CHEN Lin, KONG Qingzhao

(State Key Laboratory for Disaster Reduction in Civil Engineering; Department of Disaster Mitigation for Structures,

Tongji University, Shanghai 200092, P. R. China)

Abstract: This paper aims to investigate the axial compression performance of Q345-grade H-shaped steel
columns after pitting corrosion. By combining theoretical derivation with numerical simulation, a method is
proposed for calculating the loss of ultimate strength of H-shaped steel columns under axial compression after
pitting corrosion. The study begins with axial compression tests on Q345-grade H-shaped steel columns to
obtain baseline data, which are then used to validate the finite element model. This method is then validated
through numerical simulations to ensure its accuracy and reliability. To further explore the impact of random pit
size and location on the strength loss of the columns, a contribution function is established, quantifying the
influence of individual pits on strength loss. Additionally, by introducing an interaction coefficient, the mutual
interaction effects between pits are reflected, taking into account the relative size, distance, and angle of the pits

more comprehensively. Finally, a series of finite element models incorporating randomly distributed pits is

%5 H 87 : 2024-08-19

EE TR KA KRB 45(52308327)

PEE B A KN (1996- ), 55 W4, FZANFEB G LT 58 , E-mail : 2011514@tongji.edu.cn.
Wi GRMGEE) , &, M +4 , E-mail: xiay@tongji.edu.cn,

Received: 2024-08-19

Foundation item: National Natural Science Foundation of China (No. 52308327)

Author brief: SANG Xiaohan (1996- ), PhD candidate, main research interest: damaged structure analysis, E-mail:
2011514(@tongji.edu.cn.
YANG Xia (corresponding author) , PhD candidate, E-mail: xiay@tongji.edu.cn.



% 54

BEW E RN ERIRRER LT E 5 E 247

developed, and the finite element results are compared with the predictions of the proposed method to evaluate

its applicability. Results indicate that this method can effectively predict the loss of ultimate strength in H-shaped

steel columns after pitting corrosion, providing important theoretical support for related engineering applications.

Keywords: corroded steel column; pitting corrosion; ultimate strength; strength loss; computational method;

numerical simulation
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Fig.3 Real stress-strain curve of steel
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Fig. 6 Load-displacement curves
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Table 4 Interaction coefficient «; for pits located on the

same and opposite surfaces and correction factor k; under

different parameter combinations in Group G

TH SO E i opposice Xijrsame ks
1 0=mn/2, ;;=1.5, p,=1 0.98 1.01  0.97
2 O0=mn/4, 1= 1.5, p,=1 1.01 0.99 1.01
3 0=mn/2, p,=2, p,=1 0.99 1.01  0.99
4 0=mn/2, y;= 1.5, p,=—1.33 0.97 1.00  0.97

n n n—1
n=>,C;=>[]8:Ca (24)
i=1

i=1j=1

n n_n—1

1= >.C=k""> ] a;Cs (25)
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Table 5 C, and «; results for the 7th model in Group A

MARID Cio C,
1 0.86 0.92
2 0.86 0.95
3 0.87 0.92
4 0.87 0.91
5 0.87 0.91

— — —
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A
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g
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g
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Fig. 16 7th model in Group A
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A by =0.985k,=0. 97 24 g il 1 76 [F] 0] & H
B, by = 15 24 A5 P T AE XS M R T B , &y = 0. 98,
/£1(0)=0.960+ 0.0360
1.058 — 0. 026p;, 1<<p,<<2.2
L PR
0.994 + 0.017p,, 0.345<C p, << 1
fiCpy)=41.036 — 0.025p,, 1<, << 1.458
1, p,<<0.3458u, = 1.458
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Fig. 17 Cylinder development diagram
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Fig. 18 Deformation column of irregular pitting pits
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Table 6 Complete column section dimensions

of Group H and I
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