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Analysis of Post-tensioned Slab Bridge by Means of
Specially Orthotropic Theory
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Abstract: A post-tensioned slab bridge is analyzed by the specially orthotropic theory. Each longitudinal and transverse
steel layer is regarded as a lamina, and material constants of each lamina is calculated by the use of rule of mixture.
This slab bridge with simple support is under uniformly distributed vertical and axial loads. In this paper, the finite
difference method and the beam theory are used for analysis. The result of beam analysis is modified to obtain the
solution of the plate analysis. The result of this paper can be used for post-tensioned slab bridge analysis by the

engineers with undergraduate study in near future.
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Fig. 1 Free body diagram for reinforced beam element
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Fig. 4 Modeling of Slab Bridge
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Table 1. Mx with Increase of Axial Load ( N-m )
Nx  100kN 200kN 400kN 700kN 1000kN
x(m)
Im 105734.6| 85866.3 46009.5 -14063.2 -74491.1
3m 273697.2|  254029.0 214464.0 154434.1 93551.18
Sm 329762.1) 310188.6 270730.7 210737.5 149744.5
7m 273690.0) 254034.6 214461.7 154425.2 93552.28
9m 105735.2] 85864.2 46009.2 -14062.3 -74490.5
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Fig. 5 Mx Distribution

Table 2. Mx with Increase of Axial Load ( N-m )

Nx
100kN 200kN 400kN 700kN 1000kN

x(m)
Im 104865.4 85043.6 45288.3 -14623.6| -74870.8
3m 271412.7 251888.5| 212579.8| 152965.4| 92569.0
5m 326943.7 307534.0| 268404.7| 208935.3| 148534.8
Tm 271412.7 251888.5| 212579.8| 152965.4| 92569.0
9m 104865.4 85043.6 45288.31| -14623.6| -74870.8
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