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Abstract: Circular end aluminum alloy tube concrete columns have good durability and economy, but the strength and elastic
modulus of aluminum alloy are low, resulting in insufficient restraint on concrete. Carbon fiber reinforced plastic ( CFRP) was
proposed to reinforce round end aluminum alloy tube concrete columns, and its mechanical properties under axial compressive
load were studied. A total of 8 specimens were tested, including 7 CFRP reinforced specimens and 1 control specimen. We
studied the effects of the width, spacing, and number of layers of CFRP strips on the axial compression performance of CREAC
under the same amount of CFRP. The test results indicate that the specimens mainly experienced buckling of round end
aluminum alloy tubes and fracture failure of CFRP strips; CFRP tape can significantly improve the ultimate bearing capacity of
specimens, with a maximum increase of 15. 3% within the test range; When the amount of CFRP is the same, as the number of

CFRP strips decreases, both the bearing capacity and ductility will decrease; Increasing the width and thickness of CFRP strips
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can significantly improve ductility. Research findings can provide references for related applications.
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Table 1 Specimen parameter design

e CFRP  CFRP %4 CFRP %4 CFRP ffif{
R s e N ; 2
28 SEEED/mm [AIFE S/mm A/ /mm
CA25-25 1 25 25 83 525
CAS50 -50 1 50 50 83 525
CA100 - 100 1 100 100 83 525
CA125-125 1 125 125 83 525
CA100 - 50 1 100 50 100 230
CA150 -50 1 150 50 100 230
CA100 - 100 -2 2 100 100 167 050
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Fig.2 Specimen preparation process
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Table 2 Concrete mix proportion
REELIESER Kiekg Wrkg  fivkg  Kkg KIKHE
C35 565 718 1 076 232 0.41
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Table 3 Aluminum material properties

BERE  Jo./MPa f,/MPa (WK 6/% JHHERLE £/GPa
100 x50 x2.5 195.2 217.4 10. 31 67.5
115 x45 x5.0 199.7 209.2 13.22 66.2
120 x30 x2.0 201.4 211.5 11.21 67. 1
130 x65 x2.0 197.3 214. 1 12.43 68.2
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Fig.3 Loading device and measurement point layout
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Fig. 4 Destruction process
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Fig. 5 Final destructive form
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Fig.7 Load - axial displacement curve
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Table 4 Test results

R P,/kN “ K/ (kN-mm™")
CA0-0 365.6 1.79 153. 4
CA25-25 368. 6 1.92 204.0
CA50 -50 392.2 1.41 189.2
CA100 - 100 400.0 1.24 194.2
CA125-125 379.1 1.38 184.9
CA100 -50 384.2 1.79 150.5
CA150 -50 390.9 1.92 204.5
CA100-100-2 410.5 1.74 198.9
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Fig. 8 Stiffness degradation curve
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