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Abstract:

tension and bending tests were conducted on the designed

Ten axial tensile tests and twelve combined

anchorage system specimens to investigate the
mechanical properties of the carbon fiber reinforced
polymer (CFRP) bonded anchorage

combined tension and bending. Based on the optimization

system under

of the anchorage system, the ultimate bearing capacity,
failure modes, anchorage efficiency, and CFRP tendon
load-strain relationship of the specimens were studied
with CFRP diameter and bending radius changes. The
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results indicate that the tensile strength reduction
coefficient of the anchorage system decreases with the
increase of CFRP tendon bending radius, and the larger
the CFRP tendon diameter, the greater the reduction
coefficient of specimen bearing capacity. The transverse
of CFRP

improvement  of

constraint tendons contributes to the

tensile strength with  bending.
Additionally, the nonlinear variation of the load-strain
curve of CFRP tendons is a typical characteristic before
specimen failure; the ratio of bending radius to CFRP
tendon diameter shows a linear relationship with the
anchorage efficiency coefficient, and when the ratio is
below 2.4%0, the anchorage efficiency coefficient of the
specimen is less than 80%, exhibiting failure modes of
non-uniform fracture and shear.

Keywords: carbon fiber reinforced polymer(CFRP)

bonded anchorage system; combined tension and
bending test; tensile strength reduction coefficient;

transverse constraint; anchorage efficiency; failure

modes
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Fig.1 Schematic diagram of bonded anchorage
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Fig.2 Anchorage system assembly specimens
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Tab.2 Design parameters of axially tensioned specimens

S CFRPATEA/mm PR /mm BRIEE/mm || id445  CFRPATEA/mm SRR /mm AR EE/mm
711 5 800 12.5 71.6 5 600 12.5
71.2 8 800 20.0 717 5 700 12.5
71.3 10 800 25.0 71.8 5 800 7.5
71.4 14 800 35.0 Z1.9 5 800 10.0
71.5 5 500 12.5 71.10 5 800 15.0
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Fig.4 Comparison of ultimate force between

different anchorage lengths
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Fig.5 Comparison of ultimate force between

different adhesive thicknesses
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Tab.3 Ultimate force of each specimen

WS CFRPHiEMA/mm & ilRk4E/m F,/kN WIS CFRPHEAE/mm  &llikEE/m F,./kN
R3D5 5 3 29.77 R12D5 5 12 36.13
R3D8 8 3 69. 76 R12D8 8 12 82.72
R3D10 10 3 104.79 R12D10 10 12 118.76
R3D14 14 3 184. 03 R12D14 14 12 192. 03
R8D5 5 8 33.12 HR3DS8 8 3 72.31
R8D8 8 8 75.74 HR3D10 10 3 107. 21
R8D10 10 8 111.78 HRI12D8 8 12 86. 46
R8D14 14 8 187.03 HR12D10 10 12 128. 69
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Fig. 11 Failure modes of typical specimens
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