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ABSTRACT: This paper presents a simplified analysis method using the elastic equivalent modelling not using the global finite element
modelling of deck for the basic design GFRP composites deck with cellular tubes or sandwich structural type. In order to verify the validation
of the simplified method ANSY'S software package is used and compared the results analyzed on the global finite element modelling and the
elastic equivalent modelling. And the laboratory testing by 4-point bending is conducted to compare the results based on the simplified analysis
method proposed in this paper. The comparison of the results based on the analysis and the testing are discussed. It is found that the presented
simplified analysis is applicable to the use in the basic design GFRP composite deck.
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Table 1. Comparison of properties of FRP materials and conventional
construction Materials
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Table 2. Properties of fiber and resin

FE (GPa) | G (GPa) v p (g/em?)
R 72.50 27.60 0.22 2.54
H|'d of| ~H 3.91 1.43 0.37 1.15
Table 3. Properties of lamina
E, E, G, v 14 V
(MPa) | (MPa) | (MPa) 2 4 "
Lamina| 33152 | 9069.6 | 5499.7 | 0.324 | 0.393 | 0.607

Table 4. Laminated pattern of constituent members of
composites deck
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Table 5. Equivalent material properties of facings

SR EA A gk AHEA (&)
E{l 33,152N/mm2 E‘ll :E}"I/f—i_E;n V;n,
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E, | 9069.65N/mm? 2 [ LV
Ef E;n
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e 2 =T
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G/‘ Gm
Vi 0.324 V=V VvV,

Table 6. Stiffness for core

IR g 24
D 621,205,454.5 . I
11 N-mm Dy =Ey » iy =E; . b
D, |698192437| ) _ D GoA - (W-,)
2 Nemm |72 GLA,  (W—H,)?+18 « D,
2,245,943.49
D, N-mm Dy =vyy « Dy
51,526,960.62 Gy * o
D.. s s _ 12 " 12
66 N-mm Des 40

362 s=zpxsts =2x Mosd 455 1255) 20134 8Y

it

4 12

Dyy = Eyy ® igy
2 Fy » (2H,)* « H « H

GoA, = -
12 hoebelhe H+be (2H,)"]

(2b)

Dy, » GA, « (W—H,)

D,, = :
2 GA, » (W—H,)*+18 « D,

2
N
>
m o rle
lE :lm
=
Ao,
oot
g ok
ol
¢
o
N
-
oft
¢
g
DO
N
fd
2,
|

T N
o
e
lad
o ]
o,
o
g ;
rir
A
ey
Y
—i‘-‘a
A%
e
i
S

U
o,
L
o
e
&
>
@
U
.
ki
e
=
oy
gk
&
E

Dyy =vyy » Dy (3)

npAEto 2 e A Dy thr A (W E FE 72

% gl

A7IN, G, FH AIdHAT, J,v FH HEH
keIt 871 A olgete] FHol tid FEs A
Aketed T Table 67 2ol

7371 Table 6& AH&se] A4 FEEHS & 719 o
2 ekl S oo Mekdlel S mol Py
A AAE o 4 (e 78 5 gk,



12 « Dy oo (1—05, « v5y)
o = 11 = 12 ° Vn (5)
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Table 7. Equivalent material properties of core
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Table 8. Equivalent bridge deck material properties
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Table 10. Comparison of predicted deflections for beam
analysis, equivalent plate analysis and complete FEA
under failure load (300kN) at Mid-Span
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Fig. 10. Deflection-load curve under a failure load at mid-span
Table 11. Table 10. Comparison of experimental and predicted

deflections for beam analysis, equivalent plate analysis
under failure load (300kN) at Mid-Span
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