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Analysis of Post-tensioned Slab Bridge
by Means of Specially Orthotropic Laminates Theory

3 2 ' . 2 2 g?
Han, Bong Koo Kim, Yun Pyo

2 o ¥2EQHY 3 23 SEA @MY EPAEE olgog dME £ Qlvk. U mBe] M) lo] wHel s)alerA,
B2 §4o] $UEE FHoE B-9A A By = 0 °l3, Dis = Des = 0 & neislol oo} zizte] Yuekaas Sawepiae
319 lamina® 53R, ABATE 4249 lamina®l TP aiA Adsloin. BeRAE LAy pFe SEYIHETY 2858
T gk, & sRolde EAEET B ol Qs dMsidrt. 1 A3 B o|&o ol A o] @ olBo g A o] 2T
& T AT B =RolA 22 AT AT 043l ke ol AR AHE JA el TAENHY S mFo) A
UM F-88HA AME- & 4 it

ABSTRACT : A*post-tensioned slab bridge is analyzed by the specially orthotropic laminates theory. Both the geometry and
the material of the cross section of the slab are considered symmetrical with respect to the mid-surface so that the
bending extension coupling stiffness, By = 0, and Dis = Das =0. 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 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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Table 2. Deflection with Increase of Axial Load
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Table 3. Mx with Increase of Axial Load ( N-m )

(Nx)

«(m) 100KN | 200KN | 400KN | 700KN | 1000KN

Nx)

() 100KN | 200KN | 400KN | 700KN | 1000KN

Im | 0.00220 | 0.00202 | 0.00165 | 0.00109 | 0.0005

Im |105734.61|85866.30(46009.48|-14063.2 -74491.1

3m | 0.00575| 0.00532 | 0.00446 | 0.00315 | 0.0018

3m | 273697.25|254029.0|214464.0|154434.1(93551.18

5m | 0.00708 | 0.00657 | 0.00655 | 0.00400 | 0.0024

bm | 329762.06|310188.6|270730.7|210737.5|149744.5

Tm | 0.00575 | 0.00532 | 0.00446 | 0.00315 | 0.0018

Tm | 273690.03|254034.6|214461.7|154425.2(93552.28

9m | 0.00220 | 0.00202 | 0.00165 | 0.00109 | 0.0005
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Fig. 7 Defiection Distribution
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Table 4. Deflection with Increase of Axial Load

(Nx)

100KN | 200KN | 400KN | 7T00KN | 1000KN

x(m)
1lm 0.002150.00196 | 0.00159 0.00103 | 0.0004791
3m 0.00562 { 0.00519( 0.00432 | 0.00302|0.0017189
5m 0.00693 | 0.00642 | 0.00538 | 0.00383 | 0.0022848
Tm 0.00562 | 0.00519| 0.00432 0.00302 [ 0.0017189
9m 0.00215 | 0.00196 | 0.00159] 0.00103 | 0.0004791
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Table 5. Mx with Increase of Axial Load (N-m)

X)
x(m

Im [104865.37| 85043.55] 45288.31 | -14623.6|-74870.80
3m [271412.65| 251888.5| 212579.8| 152965.4(92568.962
5m |326943.67| 307534.0| 268404.7| 208935.3148534.80
Tm |271412.65| 251888.5| 212579.8| 152965.4 |92568.962
9m |104865.37| 85043.55 | 45288.31| -14623.6|-74870.80
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Table 6. Deflection with Increase of Axial Load (m)
(e=0.1m)

Nx)
x{m)

Im 10.002246|0.002153|0.001967 | 0.001688 | 0.001409
3m |0.005840| 0.005626 | 0.005192] 0.004541 | 0.003889
5m  |0.007195]0.006936 | 0.006420 | 0.005644 | 0.004869
Tm |0.005843] 0.005626 | 0.005192| 0.004541 | 0.003889
9m |0.002246|0.0021530.001967 | 0.001688| 0.001409

100kN | 200kN | 400kN | 700kN | 1000kN
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Table 7. Mx with Increase of Axial Load(N-m) (e=0.1m)

X)

1000kN
x(m

Im |114649.98]104649.86| 84648.88| 54644.01| 24632.53
3m | 280849.95/270849.63|250847.10{220834.48/190804.76
Bm | 336249.94|326249.55/306246.44|276230.92(246194.37
7m | 280849.95|270849.63|250847.10|220834.48|190804.76
9m |114649.98/104649.86| 84648.88| 54644.01) 24632.53
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