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Estimation for Equivalent Flexural Stiffness of Innovative Prestressed
Support(IPS) Wale
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ABSTRACT : The flexural-stiffness formula of the wale for the innovative prestressed support (IPS) system was precisely derived,
and the equivalent beam stiffness was introduced for application in the actual design of the TPS wale. The cable tension forces
of the [PS wale were calculated in both cases. and the axial-deformation effects were included and ignored. respectively. The
central displacements of the 1-post, 2-post. 3-post. and 4-post IPS wales were calculated based on the principle of virtual
work. The effects of the IPS wale length and cable inclination angle were also investigated using the derived central
displacements. The simplified equivalent flexural stiffness of the IPS wale is presented herein for design purposes. and the

validity of the proposed design formula was verified through its comparison with the FE and analysis solutions.
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¥ 3. Displacement by full and equivalent model

: a- 19
Post | L0 | e €| M |
30 38.1598 0.03185 0.03183
1 14 35 48.4052 0.02511 0.02509
40 58.1007 0.02092 0.02080
30 84.0497 0.09291 0.09148
2 23 35 110.879 0.07063 0.06935
40 138.647 0.05661 0.05546
30 174.924 0.17804 0.18951
3 32 35 233.728 0.13138 0.14183
40 297.553 0.10561 0.11141
30 | 265.470 | 0.3145] 0.32047
4 41 35 357.534 0.23046 0.23795
40 459.901 0.18094 0.18499
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