28 54 1] #OSOW & oM o B Vol. 28 No. 1
202641 H Progress in Steel Building Structures Jan. 2026

FERAG-AFFREEDRE LT THERSR

L FEET REBRLEERH B’
2w LR TR, ) A B 5115005 2. 48 M K2 K TFE%B, M 350108;
3.E/NRE —EEARARLFE  250100)

(L7 AR B HAR

1 S G AS G5 A 7 — 0 AN o T AV VR LA 1 R 32 A PR R SO ST TR S R A BRI AT AR T, BT
FR T # R B ), b7 T A el BRI 2 IALEE . XTI AT T ST, REE S T IR BE SR
AR T o R A3 Do I B A R R R T 7 3 R 3% 2 A A A S T R s e R DRSS R
B R R T R B R 2 T s B A R R 0B R R T B TR O SR R A e R R A
Jebh R B RE B B A R R A T 7 e 48 R T A 5 T 4 A 4 T N R O b R R B R L
7377 THC 157 0 445 O T 8 A I S R A9 e e e A B ORI s - BRI Bl SR B X I A 1 0 B A
RETHIA i A0 X L0 25 W B2 e Al (B0 ks O IR AR B Tl R S i, AR SO T 60 RGBT iy R oC 4
AL LA ST T TR A BT R S A A PO N R T A, B A R S
PR TT A 45 SR W & 54T .

KR ANEWMA; AEWEEIREE L 28 Yae; AT STERIE; TSR Rt E AR

HES %S TU398.9 X ERER AR A XEHS: 1671—9379(2026)01—0119—09

DOI: 10.13969/j.jzgjgjz.20240801003

i

Bending Performance of Stainless Steel Bars-Sea Sand
Concrete Filled Circular Stainless
Steel Tubular Members

LI Deshan', WANG Zhibin™, LIN Jiting”, LI Yufu', CHEN Wencan’

(1. College of Civil Engineering, Guangdong Construction Polytechnic, Qingyuan 511500, China; 2. College of Civil
Engineering, Fuzhou University , Fuzhou 350108, China; 3. The First Company of China
Eighth Engineering Bureau Co., Ltd., Jinan 250100, China)

*Corresponding author: wangzhibin@fzu.edu.cn

Abstract: In this paper, a finite element (FE) analysis model was developed to investigate the flexural behavior of stainless
steel bars-sea sand concrete filled circular stainless steel tubular specimen. Based on the FE model, the stress
mechanism under pure bending was investigated. The influences of concrete strength, steel tubular yield strength,
yield strength of the longitudinal bars, steel ratio of the steel tube, and longitudinal bar ratio on the bending

performance of the composite member were investigated. The results highlight the significant enhancement in flexural
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bearing capacity due to embedded longitudinal bars. Additionally, the flexural bearing capacity of the composite

column increased with higher concrete strength, steel tubular yield strength, yield strength of the longitudinal bars,

steel ratio of the steel tube, and longitudinal bar ratio. Moreover, the composite bending stiffness increased with

higher concrete strength, steel ratio of the steel tube, and longitudinal bar ratio, while decreased with higher yield

strength of the steel tube or longitudinal bars. The study also identified that current calculation methods overestimated

the flexural stiffness but underestimated the flexural resistance of such members. Through 60 FE examples,

simplified models for estimating the bending resistance and composite bending stiffness of such members were

regressed. The simplified calculation results show good agreement with the FE predictions.
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stainless steel bar; sea sand concrete filled stainless steel tube; bending performance; finite element analysis; bending
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Fig. 1 Stainless steel bars-sea sand concrete filled
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Fig. 2 Finite element model of stainless steel bars-sea

sand concrete filled circular stainless steel tube
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Fig.3 Comparison between test data and FE

simulation results
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Fig.4 Comparison of M-® curves of different members
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Fig. 5 Concrete longitudinal stress distribution of typical members
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Fig. 6 Steel tube stress distribution of typical members
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