530 K5 4 oM oE K K % ¥R Vol.30 No.4
2022 % 8 A Journal of Anhui Jianzhu University Aug.2022

DOI:10.11921/j.issn.2095-8382.20220404

B = im ESNEE A F I REIRIE 5 M A 4T 4

AR, whar , RefEER L, WARE 2, BRI

(L EREUTHY SAREBCEBE, 2R el 2320015 2~ HAHIA AR TR, L 201900;
. TRCERAREIATIVAT, %8 418 230001)

B E: WTTERENL O X R A R Ty A R R, X B R A PR AT T R
K8 TR R AR A SR . AR R, FESC R It S i Y B N, BEAE R e B A
S R P ) Je AR A R SR R B R s VAR D b 0 Al A R s A 5
MR s KPS BE N 49 I, KGRI 18] R 1] AR S e B i DR TN ) AR K 88 o MIHT ANSYS A BROTHE 53
SEESE T TCAROR R A PR A B R, RIS R BB R A TR, IR IR -4.17% | -
11.78%, BEWISCR TS, RBERE AL S B e, P ATZEE R 0T 1 AN [ i b b A% DX B0t S5 A0 A8 1 g 27
PERERISZMR, PR B Y s e A5 DXL T 20/5~3L/5 RERIAR IS, A8 PRI AR f 2 AIE 1 26.96% , I X ICR # F

B AL A5 Gk AR X
KEER: BEMLS M B JiserkRes R e MURIX
FE4 35S :TU391 CERERIRAD: A T E RS :2095-8382 (2022) 04-020-07

Experimental Study and Application of Mechanical Properties of Circular Steel
Tubular Columns with Random Pitting Corrosion

YANG Mingfei', DONG Yueqi', CHENG Huarui', SHA Zhiping®, CHEN Yiwang’

(1. School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan 232001, China;
2. China Mcc20 Group Co. , Ltd. Engineering Design & Research Institute, Shanghai 201900, China;
3. Anhui Shengwo Construction Group Co. , Ltd. , Hefei 230001, China )

Abstract: In order to study the influence of random pitting corrosion on the mechanical properties of circular steel tubular columns,
an axial compression experiment was carried out on the components with random pitting damage, and different inner diameters and
pitting damage strengths were considered. The results show that the yield load and elastic modulus of the damaged components decrease
linearly with the increase of the pitting damage strength within the selected damage range. Meanwhile, the smaller the inner diameter,
the greater the effect of pitting damage on the yield load and elastic modulus. The circumferential strain rate of the pitting corrosion was
significantly faster than the longitudinal strain rate at 4% pitting damage strength. The numerical models of undamaged and damaged
components were established by ANSYS finite element software, and were calibrated by the test results, and the maximum errors were
—4.17% and —-11. 78% respectively, which indicated that the numerical models established in the paper were reasonable. Finally, the
models were used to analyze the influences of different pitting damage areas on the mechanical properties of structural components. It was
found that the component yield load decreased by 26. 96% when the pitting damage area was located at 2L/5 to 3L/5 column footings,

and this area can be defined as the sensitive area of random pitting damage.
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