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Study on Circle Hollow Concrete-encased
CFST Members Subject to Pure Bending

REN Qingxin , WEI Qiuyu ,DING Ji'nan

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; Based on the experimental results, in order to provide calculation theory for the
members,a finite element analysis (FEA) model to analyze the behavior of the circular hollow
concrete-encased concrete filled steel tubular ( CFST ) members subject to pure bending is
established by using the finite element software ABAQUS, which can analysis the moment-
deflection curves of the members and the accuracy of the model is verified. Then, four
characteristic points are defined to study the working mechanism of specimens,and the influence of
different parameters on the flexural capacity of members is analyzed. Finally, the simulation of
different parameters of the specimen is carried out. The results show the diameter of steel tube
increases from 80 mm to 100 mm, 120 mm, that is, the hollow ratio increases from 0. 137 to
0.211,0. 325, the bearing capacity decreases by 5.2% and 19. 5% , respectively. Based on the
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superposition principle and the limit equilibrium principle, the simplified formula of flexural

capacity is proposed. The results show that the calculation results are in good agreement with the

test ones, and can be used for the design and calculation of this kind of members. The circular

hollow concrete-encased CFST members have good ductility and bearing capacity to meet the

engineering needs.

Key words: circular hollow concrete-encased CFST member; pure bending performance; finite

element simulation ; working mechanism ; bearing capacity calculation
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Fig.1 Cross-section of specimens
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Table 1 Parameters of specimens
DxH/ dxt/ 25
EERe) LA
mm mm
CB1-1 200 x2 000 80 x2.78 0. 138 =
CBI-2 200 x2000 80x2.78  0.138 2
CB2-1 200 x2 000 100 x2.78  0.223 =
CB2-2 200 x2 000 100 x2.78  0.223 =
CB3-1 200 x2 000 — 0.138 i
CB3-2 200 x2 000 — 0. 138 i
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Table 2 Calculation results of test specimens

M,/ (kKkN-m) M,/(kN-m) M, /M,

BT — - -

R FHE FEM AX FEM A=

CBl-1 48.758 0.895 0.914
47.4 43.6 44.6

CB1-2  46.022 0.943 0.948

CB2-1  46.906 0.903 0.926
46.1 42.3 43.4

CB22  45.221 0.941 0.960

CB3-1  32.294 1.013 0.954
33.7  32.7 30.8

CB32 35.116 0.931 0.877
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Table 3 Calculation results of FEM specimens

WS Mpen/ (KN-m) M./ (KN-m) M, /M ey

0 44.59 44.03 0.988
1-1 43.42 42.26 0.973
1-2 35.99 35.99 1. 000
2-1 43.42 40. 57 0.934
2-2 45.25 51.79 1. 096
3-1 47.57 48. 60 1.022
3-2 50. 68 51.58 1.018
4-1 44. 89 48.72 1. 085
4-2 46. 14 50. 84 1. 102
5-1 43.86 44.94 1.025
5-2 50. 83 48.82 0. 961
6-1 44. 60 45.52 1.018
6-2 47.70 45.52 1.016
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