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Numerical Analysis of Bond Behavior of FRP
Profile-Ultra-High-Performance Concrete Composite Beams
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Abstract: In order to study the distribution law of interface stress of FRP profile-U-high-performance
concrete composite beam under load, the FRP profile-Ultra-high-performance concrete composite
beam was numerically simulated by ABAQUS, and the appropriate element type, material properties
and meshing were selected. Based on the plastic damage model, the distribution of interfacial stress
along the Y, Z and YZ directions of the composite beam in the elastic phase is studied. The results
show that the concrete plastic damage model can accurately simulate the static load test of FRP
profile-ultra-high-performance concrete composite beams; and for the FRP
profile-ultra-high-performance concrete composite beam interface, the shear strength of epoxy resin is
the combined interface bearing. The control condition of the force, the maximum shear stress of the
interface is 80.5% of the shear strength.

Key words: FRP profile; ultra-high-performance concrete; numerical simulation; interface
performance
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Tab.1 FRP profile-Ultrahigh-performance concrete composite beam parameter
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Fig.1 FRP profile cross-section
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Fig.3 Finite Element Model of FRP Profile-Ultrahigh-Performance Concrete Composite Beam
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Fig.4 Composite beam meshing
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Fig.5 Bolted nut interface contact
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Fig.6 connection of UHPC and FRP profiles
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Tab.2 Basic mechanical properties of epoxy resin

Wk 46 b b RAGRE RpsasE HEmoRE JZE A 87 Y] 5e PR v
PERE b IMPa IMPa IMPa J/MPa IMPa fiirie 1%

A 58 2586 85 20 825 3.0

15 AR FAMIMBIFELR
A A BRI N S BR tR6 T7 SR I, SR P VY 25 e, R 9 i SRR AR A 3 S R
AR, TR TR RPN 3, ISR SR P SRR SCR B (i 7) o =71
120 SRR AN, SRS 8O, o i 8 B

K7 W5t

Fig.7 Boundary conditions

125 8 a7 3
Fig.8 Loading method

1.6 MPRIAMBRL%EL

1.6.1 SEAFENE

TX PRI AR SRS () LR AR, A DR R, R FIE SR —
130 B, WM AR LA 9.



mﬂ&iEXEﬁ http://www.paper.edu.cn

fs
B C
fy f B
O €y €sh e

9 IRFEFRARSRIE AN
Fig.9 Bolt constitutive
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Fig.12 Z-direction adhesive layer normal stress
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Fig.13 Y-direction interface normal stress
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Fig.14 YZ interface shear stress
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