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Finite Element Analysis of Steel Tube-Wood-Concrete
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Abstract; This paper analyzes the mechanical properties of the steel pipe wood concrete short
column under the axial load,and explores the influence of the form and size of the wood section,
the wall thickness of the steel tube,the steel strength and the concrete strength on the mechanical
properties of the members. The nonlinear finite element software ABAQUS is used to simulate the
axial compression short column of steel tube wood concrete and analyze the load displacement
curve of typical components. The section size of wood has little influence on the ultimate bearing
capacity of the component, and has a great influence on the ductility of the component; with the
increase of the section size of wood,the initial stiffness of the component remains unchanged, the
ultimate bearing capacity shows a small increase, the curve of the falling section of the load
displacement curve gradually slows down, and the ductility of the component is effectively
improved ,but the ductility advantage of the component decreases with the increase of the section
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size of wood with the increase of steel pipe thickness, steel strength and concrete strength, the

elastic stage of load displacement curve is not obvious,and the bearing capacity of the component

is increased. After adding wood into CFST,the characteristics of light weight and high strength of

wood core are used to replace the core concrete,which can significantly reduce the self-weight of

the structure , effectively delay the development of concrete macro cracks,and improve the ductility

of composite columns.

Key words: finite element simulation ;wood section form;wood size ;steel strength;concrete strength
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Fig.1 Section form of steel tube-wood-concrete

composite columns
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Table 1 Model parameters
¥ g5 B xtxL/mm f,/MPa fa/MPa d/mm b/mm A, /mm? N,/kN
SC-1 150 x5 x 450 355 50 — — — 1919
SCSL -1 150 x5 x 450 355 50 — 40 1 600 1921
SCSL -2 150 x5 x 450 355 50 — 60 3 600 1928
SCSL -3 150 x5 x 450 355 50 — 80 6 400 1943
SCSL -4 150 x5 x 450 355 50 — 100 10 000 1953
SCCL -1 150 x5 x 450 355 50 40 — 1 256 1920
SCCL -2 150 x5 x450 355 50 60 — 2 826 1 926
SCCL -3 150 x5 x 450 355 50 80 — 5024 1938
SCCL -4 150 x5 x 450 355 50 100 — 7 850 1 957
SCCL - Q235 150 x5 x450 235 50 80 — 5024 1 527
SCCL - Q355 150 x5 x 450 355 50 80 — 5024 1938
SCCL - Q390 150 x5 x 450 390 50 80 — 5024 2 044
SCCL - Q420 150 x5 x450 420 50 80 — 5024 2153
SCCL - C30 150 x5 x 450 355 30 80 — 5024 1713
SCCL - C40 150 x5 x450 355 40 80 — 5024 1 825
SCCL - C50 150 x5 x450 355 50 80 — 5024 1 938
SCCL - C60 150 x5 x 450 355 60 80 — 5024 1925
SCCL -t 150 x4 x450 355 50 80 — 5024 1 759
SCCL -t5 150 x5 x 450 355 50 80 — 5024 1938
SCCL - t6 150 x 6 x450 355 50 80 — 5024 2113
SCCL - F1 150 x5 x 450 355 50 45.2 — 1 603 1921
SCCL -F2 150 x5 x 450 355 50 67.72 — 3 600. 1 1924
SCCL - F3 150 x5 x 450 355 50 90.3 — 6 401 1 946
SCCL - F4 150 x5 x 450 355 50 112.88 — 10 002 1 980
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Fig.3 Longitudinal stress distribution of concrete in steel tube-wood-concrete columns
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Fig. 4 Mises stresses distribution diagram of steel tube at each characteristic points
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Fig. 5 Distribution of wood strain stresses in steel tube-wood-concrete columns
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