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Structural Design and FEM analysis of Built-up FRP Bridge Girder
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Before FRP is used as the bridge girder, one must resolve a number of issues, including those
related to safety, economy and technology. This paper is intended to report trial product,
strength test, structural design and FEM analysis of built-up FRP bridge girder for the purpose
of resolving these problems. FEM analysis and structural design results showed good
agreement with strength test result. This indicates that the built-up FRP is applicable to main
bridge girder. And the validity of the analysis and structural design method proposed in this

paper was shown by this experiment result.
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Fig.l1  Analytical model of unidirectional CFRP
Table.] ~ Material properties of FRP
. Unidirectional reinforcement
Mat reinforcement GFRP CFRD
%, (GPa) 968 406 148
E»(GPa) — 136 112
£ (GPa) — 136 12
Gy (GPa) 345 5.19 406
Gn(GPa) — 413 269
G (GPa) — 5.19 303
Vi 034 0248 0239
Vi — 0.346 0.313
V3 = 0248 0281
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(Unit : mm)
Fig2 Schematic view of FRP main bridge girder

Table2  Material specifications of FRP main bridge

girder
W i ):(-2 ):% N
GFRP CSM™/ £4bstitch™2/UD™8 | *4bstitch/
CSM
CFRP TOW*4

%1 Glass continuous strand mat

%2 Glass knit fabric (=45° direction)
33 Glass roving (0° direction)

¥4 Carbon tow (0° direction)

Table3  Material properties of FRP main bridge girder
Theory Experiment
GFRP CFRP* GFRP | CFRP
E, GPa 25.3 148 26.3 150
E, GPa 144 112 112 104
E; GPa 13.7 112 — -
Gy, GPa 6.00 4.06 52 4.6
Gy GPa 4.01 2.69 - -
Gl3 GPa 451 3.03 - -
Viz 0.365 0.239 0.35 0.32
Va3 0.227 0313 - -
vis 0.269 0281 - -
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Fig3 Photograph of 4-point bending test
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Table4 Comparison calculations and tests of

deflection and buckling load
Design FEM Experiment
Deflection (mm) 110 129 1.33
Buckling load (kN) 258 350 313

Load (kN)
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Fig.4 Relationship bending strain and load of
4-point bending test
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() FEM result
Fig5 Buckling mode shape
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