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Structural Behaviour of Composite Liminate Bridge Deck
Considering a Girder Stiffness
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ABSTRACT

Many of the bridge and building floor systems, including the girders and cross—beams, also
behave as similar special orthotropic plates. Such plates are subject to the concentrate masses in
the form of traffic loads, or the test equipments such as the accelerator in addition to their

OWIl Masses,
on girders have large aspect ratios.

Analysis of such problems is usually very difficult. Most of the bridge slabs
Finite difference method is used for this purpose, in this

paper. The result is compared with that of the beam theory.
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Figure 1. Flow chart for numerical analysis
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Figure 2. [30,-30,-30,30,30,-30]); Type Laninate Plate

Table 1. Flexural Stiffness of Plate
with [30,-30,-30,30,30,-30]s Type (Nm)

Du 254211991
Dz 726608.80
D1z 814523.34
Des 862643.41
Dss 9.62075x107"°
D2 -1.15108 x 107

Table 18 4% ¥ Dis D= AFF7F 37FH o
3 gol FAl @ BF FHolAmg A A 54
2 oWy HFW o]l&& AME-IAAT.

Figure 3. Typical Types of Elastic Stiffner
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Figure 6. Cross Section for Beamn Anaysis
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Table 2. Comparison of Deflecion by Beam and

Plate Analysis at a-a Cross Section

Table 3. Comparison of Deflecion by Beam and

Plate Analysis at b-b Cross Section

Deflection (107 m) Deflection (107 m)
Method| . Method
.| Plate Analysis i
Nodal Beam Analysis ae(a_g) Y Beam/Plate Nodal Beam Analysis Plate Analysis Beam/Plate
Point Point b-b)
0 0. 0.03408 0. 0 0. 0.03407 0.
1 249898 233890 0.984277 1 2.49808 254300 0.982690
2 2.14005 2.18475 0.979540 2 2.14005 2.18835 0.977929
3 0. 0.04647 0. 3 0. 0.04647 0.
4 1.08815 1.13267 (0.960695 4 1.08815 1.13106 0.962062
5 1.18374 1.22522 0.966145 5 1.18374 1.22429 0.966879
6 0. 0.03966 0. 6 0. 0.03365 0.
7 1.18350 1.22522 0.965949 7 1.18350 1.22429 0.966683
8 1.08792 1.13267 0.960492 8 1.08792 1.13106 0.961859
9 0. 0.04647 0. 9 0. 0.04647 Q.
10 2.14021 2.18475 0.979613 10 2.14021 2.18835 0.978002
1 2 40882 2 53890 0.984214 11 2.49882 2.54300 0.982627
12 0. 0.03408 0. 12 0. 0.03407 0.
)
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Figure 8. Comparison of Deflecion by Beam and

Plate Analysis at a—a Cross Section

Nodal Point (Y)

Figure 9. Comparison of Deflecion by Beam and
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Table 4. Comparison of Deflecion by Beamn and

Plate Analysis at c-¢ Cross Section

Deflection (107 m)
Method .
Nodal Beam Analysis Plate Analysis Beamn/Plate
Poi (¢
oint
0 0. 0. -
1 2.49898 3.07352 0.813068
2 2.14005 2.61778 0.817506
3 0. 0. -
4 1.08815 1.16326 0.935437
5 1.18374 1.30153 0.909549
6 0. 0. -
7 1.18350 1.30153 0.909314
8 1.08792 1.16326 0.935233
9 0. 0. -
10 2.14021 2.61778 0.817567
1 2.49882 3.07352 0.813016
12 0. 0. -
v
%
%0 I
2
R
v.")“‘ R
‘96::0 y ~>{— Plate Analysis ! |
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Figure 10. Comparison of Deflecion by Beam and
Plate Analysis at Nodal Y(3) Point
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Table 5. Comparison of Moment by Beam and

Plate Analysis at a—a Cross Section

Moment (10° Nm)
Nodal ened Beam Analysis Plate Analysis Beam/Plate
Point (a-a)
0 0. 143000 x10° 0.
1 7.26000 7.26782 0.998924
2 4.53000 4.53546 0.998796
3 -8.21000 -8.19704 1.001581
4 2.52000 252599 0.997629
5 3.25000 3.24914 1.000265
6 -6.02000 -6.02770 0.998723
7 3.25000 3.24914 1.000265
8 2.52000 252599 0.997629
9 -8.21000 ~-8.19704 1.001581
10 4.53000 453546 0.998796
Al 7.26000 7.26782 0.998924
12 0. 1.43000x10° 0.
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Table 6. Comparison of Moment by Beam and

Tahle 7. Comparison of Moment by Beam and

Moment (Nm}
R
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o

. . S, e M S Sy Vo S W
Plate Analysis at b-b Cross Section Ve | } ( —~@— Beam Analysis
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Method = g ;L )\
. s, -
Nodal Beam Analysis Plate(b/ig?lysm Beam/Plate 5— o / \ / \ \
Point g o
E [
S 9, _J
0 0 1.8 x10°® 0. = ‘(\x“., -
1 7.26000 727712 0.997647 %,
2 453000 454131 0.997510 "3,
3 -8.21000 -8.20207 1.000970 g, |
v
o 1 2 3 4 5 8 7 8 8 10 1 12
4 2.52000 252080 0.999683 Nodal Polnt (Y) !
5 3.25000 3.24887 1.000350
6 ~6.02000 -6.02302 0.099499 Figure 11. Comparison of Moment by Beam and
7 3.95000 304887 1.000350 Plate Analysis at a-a Cross Section
8 2.52000 2.52080 0.999683
<
9 -8.21000 -8.20207 1.000970 %, T T T
z —@— Beam Analysis
10 453000 454131 0.997510 %, { S Pt Anetyes (25
11 7.26000 727712 0.997647 o, —| T g
12 0. 1.860x10° 0. w"«.@
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