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Experiment and Finite Element Simulation for Axial
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Abstract ; In order to study the axial compression performance of short reinforced concrete columns
reinforced with carbon fibre composite-steel pipe recycled concrete. Axial pressure tests were
conducted on seven composite reinforced short columns and one unreinforced short column. A
reasonable model was constructed using the finite element software ABAQUS, and the numerical
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model was validated based on the test results. In addition, the influence of steel tube thickness, steel
tube yield strength and recycled concrete strength grade on the member was studied by changing
the corresponding parameters. Finally, the load carrying capacity calculation method applicable to
this member is selected and modified. The results show that the bearing capacity of the short
column under the action of composite reinforcement is about 4 times that of the original square
column, and its vulnerable parts mainly occur in the middle and both ends of the column;
increasing the thickness of steel tube, the yield strength of steel tube and the strength grade of
recycled concrete can improve the ultimate bearing capacity of the short column;it is concluded
that this reinforcement method can significantly improve the bearing capacity of the column, the
test value and the finite element simulation value are in good agreement,and the modified bearing
capacity formula can provide the modified bearing capacity formula can provide some theoretical

basis for the design of such members.
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Table 1 Characteristics of specimens

R CFRP ZH/J2 FHA PRI %

AR - —
CF1-T2-C30-0 1 0
CF1-T2-C30-30 1 30
CF1-T2-C30-50 1 50
CF1-T2-C30-70 1 70
CF1-T2-C30-100 1 100
CF0-T2-C30-50 0 50
CF2-T2-C30-50 2 50
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Fig.1 Design parameters of the specimen
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Fig.2 Strengthening process of the specimen
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Table 2 Mechanical properties of concrete

i S5 / / E/
w DR, Sk 5
£ 371 MPa MPa 10° MPa
EmEiREE 25 0 2650 20.14  2.09
30 0 37.35 28.39  3.00

30 30 36.83 27.99  3.02
FEREE 30 50 36.44 27.69  2.98
30 70 39.85 30.29  3.12
30 100 39.02 29.66  3.09
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Table 3 Mechanical properties of steel

ka7 AR JElR R E/

Byl B /mm /MPa  J¥/MPa 10° MPa
HPB235 6 368 538 2.00
HRB335 12 405 575 2.00

TRER A 2 282 378 1.98
1.2 KEEEEMBFR

TR R FH ) | TRAR] IR 56 ML K i
& 2F10 000 kN, 1E M 2T L2 kKN/s By
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Table 4 Mechanical properties of CFRP materials

gy T/ BUBE/ ERE iR/
mmo MPa Bifb/MPa %
CFRP 0. 167 3047 203 000 1.59
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Fig. 5 Comparison of test results and FE results
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A E A 1 006 — — — —
CF1-T2-C30-0 3903 3943 0.99 4 045 1.04
CF1-T2-C30-30 3 800 3924 1.10 4025 1.06
CF1-T2-C30-50 4113 3909 1.06 4010 0.97
CF1-T2-C30-70 4311 4037 1.06 4141 0. 96
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