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Explicit Nonlinear Finite Element Analysis for Flexural/Shear
Behavior of Perfobond FRP-Concrete Composite Beam
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Abstract In this study, the flexural/shear behavior characteristics of perfobond FRP-concrete composite
beams using an FRP plate with perforated webs as formwork and reinforcement are analyzed through
an analytical method. Compared with the existing experimental results, we have proved its usefulness
and use it in future practice. When the nonlinearity is very large in this case, the nonlinear finite element
analysis by an explicit method will be effective. The concrete damage plasticity (CDP) model adopted
in this study is considered to be able to adequately simulate the nonlinear behavior of concrete, and the
determination of several variable factors required in the model is compared with the experimental
results and values used in the study. This recommendation will require review and adjustment for more
diverse cases. The effect of the perfobond of the composite beam with perforated web is considered to
be somewhat effective in terms of securing the initial stiffness, but in the case of the apex, it is
considered that the cross-sectional loss and the effect of improving the bonding force should be
properly arranged. The contact problem, such as slipping of the FRP plate and concrete, is considered
to be one of the reasons that the initial stiffness is slightly larger than the test result, and the slightly
difference from the experimental results is attributed to the separation problem between concrete and
FRP after the peak.
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Table 1. List of Specimens

ﬂTop Perfor.
Name No. | Reinforce. | Perforation a'nge interval
width R
(times)
(mm)
Sand No
NOFC20IN 2 coated FRP| perfobond 20 )
Sand No
NOFCAOIN 2 coated FRP| perfobond 40 )
Sand
NOFC43IN| 2 coated FRP perfobond | 40 3
Sand -
NOFC45IN| 2 coated FRP perfobond | 40 5
Table 2. Material Properties of FRP
Production | Thickness Tensile | Compressive | Elastic
Type method (mm) strength| strength modulus
(MPa) (MPa) (GPa)
Glass | Pultrusion |y 51 3g6 328 253
process
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Fig. 7. Load-displacement Curve of NOFC401N

Table 4. Analysis Results of NOFC401N

) P1 P1/Pexp P2 P2/Pexp
(kN) %) kN) %)
NOFC4011 | 96.7 1287
NOFC4012 | 1093 | 1030 ) 1455 | 371 )
FEA 106.7 103.5 135.2 98.6
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Table 5. Analysis Results of NOFC201N

0 P1 P1/Pexp P2 P2/Pexp
(kN) (%) (kN) %)
NOFC2011 | 109.8 117.1
112.4 - 117.1 -
NOFC2012 | 114.9 117.2
FEA 110.1 98.00 134.5 114.8
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Fig. 10. Load-strain Curve at Top(R) and Bottom(L)
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Fig. 11. Load-displacement Curve of NOFC451N

Table 6. Analysis Results of NOFC451N

0 P1 P1/Pexp P2 P2/Pexp
(kN) (%) (kN) %)
NOFC4511 94.8 103.0
88.4 - 102.2 -
NOFC4512 82.0 101.5
FEA 108.1 122.1 106.9 104.6
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Table 7. Analysis Results of NOFC431N

0 P1 P1/Pexp P2 P2/Pexp
(kN) (%) (kN) (%)
NOFC4311 103.4 132.1
101.6 - 137.5 -
NOFC4312 99.9 142.9
FEA 100.5 98.8 102.5 74.5
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