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Finite Element Analysis of Axial Compression
Performance on Square Steel Tube-timber-concrete
Medium Long Column
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(School of civil engineering, Shenyang Architecture University , Shenyang,China, 110168 )

Abstract;In order to reduce the amount of concrete and the dead weight of the structure, the
timber with high strength and light dead weight is embedded in the concrete-filled steel tube
column to form a new square steel-timber-concrete composite column. In this paper, a refined
model of square steel tube-timber-concrete medium-long column was established by finite element
software ABAQUS. Based on typical components, the failure mechanism and the influence of
different parameters on the axial pressure performance of components were analyzed. In the whole
loading process, steel tube bears most of the load, and the bearing capacity of composite column
increases significantly with the increase of steel strength. Concrete strength improvement has no
significant effect on bearing capacity. With the increase of slenderness ratio, the failure mode
changes from axial compression failure to flexural failure,and the bearing capacity decreases. The
best placement rate of timber is 28. 4% ,and the ductility is 1. 42 times that of CFST column of the
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same size. Timber can significantly improve the ductility of square steel tube-timber-concrete

medium long column and reduce the dead weight of the structure.

Key words: concrete filled steel tube ;timber ; finite element analysis ; ductility ; bearing capacity
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Table 2 Model parameters

¥4 B xt x L/mm b/mm o/ % A/mm?  f,/MPa  f, /MPa A N,/kN

CFST 150 x5 x450 0 0 0 550 60 46. 19 2174.83
TCFST-1 150 x5 x2 000 80 28.4 6 400 355 60 46. 19 1547. 84
TCFST-2 150 x5 x2 000 80 28.4 6 400 460 60 46. 19 1 878. 81
TCFST-3 150 x5 x2 000 80 28.4 6 400 550 60 46. 19 2 123.28
TCFST4 150 x5 x2 000 80 28.4 6 400 690 60 46. 19 2 648.37
TCFST-5 150 x5 x2 000 80 28.4 6 400 550 50 46. 19 2 044. 44
TCFST-6 150 x5 x2 000 80 28.4 6 400 550 60 46. 19 2 123.28
TCFST-7 150 x5 x2 000 80 28.4 6 400 550 70 46. 19 2 228.34
TCFST-8 150 x5 x2 000 80 28.4 6 400 550 80 46. 19 2 260. 47
TCFST-9 150 x5 x2 000 40 7.1 1 600 550 60 46. 19 2 116.52
TCFST-10 150 x5 x2 000 60 16.0 3 600 550 60 46. 19 2 118. 11
TCFST-11 150 x5 x2 000 80 28.4 6 400 550 60 46. 19 2 123.28
TCFST-12 150 x5 x2 000 100 44.4 10 000 550 60 46. 19 2 193.24
TCFST-13 150 x5 x1 000 80 28.4 6 400 550 60 23.09 2 470. 64
TCFST-14 150 x5 x 1 500 80 28.4 6 400 550 60 34. 64 2 263. 66
TCFST-15 150 x5 x2 000 80 28.4 6 400 550 60 46. 19 2 123.28
TCFST-16 150 x5 x2 500 80 28.4 6 400 550 60 57.74 1997.74
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