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Finite Element Analysis of Axial Compression Behavior
of High Strength Concrete-Filled Square High
Strength Steel Tube with Inner I-Shaped CFRP

LI Guochang ,YANG Yu ,YANG Zhijian ,ZHAN Zhichang

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

Abstract; The finite element software ABAQUS was used to analyse the compression behavior of
high strength concrete-filled square high strength steel tubes with inner I-shaped CFRP. The load-
displacement curves of typical members and the working mechanism of the members were ana-
lyzed. Six characteristic points were defined in the longitudinal stress-longitudinal strain curve of
composite columns. The shared load of core concrete, square steel tube and inner I-shaped CFRP at
different height sections of typical specimen corresponding to each characteristic point was ana-
lyzed. In addition, the effects of core concrete compressive strength, yield strength of the steel
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tube, steel ratio and other factors on the mechanical behaviour of the composite column were ana-

lyzed. The results show that the ultimate bearing capacity of the high strength concrete-filled square

high strength steel tube with inner I-shaped CFRP specimens increases with the increase in concrete

compressive strength,the yield strength of steel tube,the ratio of CFRP configuration and the steel

ratio , furthermore , the yield strength of steel tube and the concrete compressive strength have little

influence on the initial stiffness of load-displacement curve.

Key words: square steel tube column;axial compression strength; I-shaped CFRP; high strength

steel ; high strength concrete
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Table 1 The parameters of specimens
s B x H x L/mm #/mm f,/MPa f.u/MPa f./MPa CFRP i &%/% P,/kN

SC-1 150 x 150 x450 4 550 100 900 4.75 3575
SC-2 150 x 150 x450 4 690 100 900 4.75 3966
SC -3 150 x 150 x 450 4 770 100 900 4.75 4182
SC -4 150 x 150 x 450 4 890 100 900 4.75 4481
SC -5 150 x 150 x 450 4 960 100 900 4.75 4656
SC-6 150 x 150 x 450 4 550 80 900 4.75 3141
SC -7 150 x 150 x 450 4 550 110 900 4.75 3792
SC -8 150 x 150 x 450 5 550 100 900 4.75 3838
SC -9 150 x 150 x 450 5 690 100 900 4.75 4338
SC-10 150 x 150 x450 5 770 100 900 4.75 4595
SC-11 150 x 150 x450 5 890 100 900 4.75 4995
SC-12 150 x 150 x 450 5 960 100 900 4.75 5215
SC-13 150 x 150 x 450 5 550 80 900 4.75 3422
SC-14 150 x 150 x 450 5 550 110 900 4.75 4046
SC-15 150 x 150 x 450 6 550 100 900 4.75 4000
SC-16 150 x 150 x 450 6 690 100 900 4.75 4737
SC-17 150 x 150 x 450 6 770 100 900 4.75 5049
SC-18 150 x 150 x450 6 890 100 900 4.75 5483
SC-19 150 x 150 x450 6 960 100 900 4.75 5736
SC-20 150 x 150 x450 6 550 80 900 4.75 3614
SC -21 150 x 150 x 450 6 550 110 900 4.75 4196
SC-22 150 x 150 x 450 5 550 100 — 0 3454
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Fig. 3 The cross — section of specimens
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Fig.5 Verification of finite element model
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Table 2 Longitudinal load ratio at each characteristic points

. SR/ %

bR Ry ——— — —
SRR 14 B HPARmE

REE+ 52.25 55.48 55.53

A HE 37.10 36.63 36.55
CFRP 10. 64 7.89 7.92
TREET 51.93 54.27 53.27

B W 38.86 39.27 38.18
CFRP 9.21 6.46 8.55
R+ 51.97 51.53 50.91

C WM 36.46 35.99 35.71
CFRP 11.57 12.47 13.38

TR L 51.33 49.15 45.91

D WAL 37.59 37.16 35.51
CFRP 11.09 13.69 18.57

TREEL 45.20 46.16 53.52

E HE 46.24 46.16 46.48
CFRP 8.57 7.69 0.00
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Fig. 9 Medium - section core concrete longitudinal stress contours of SC -8
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