IE Journal of the Korea Concrete Institute
Vol. 21, No. 1, pp. 105~116, February, 2009

Theoretical Evaluation of the Post Tensioning Effect in Continuous Slabs
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ABSTRACT Reinforced concrete (RC) structures have been most widely used because of their good economic efficiency. However,
it is very weak in tensile stresses and difficult to control deflection due to the heavy self-weight of concrete. On the other hand, it is
generally known that prestressed concrete structures can be the most effective to overcome the demerits of RC structures by using var-
ious tendon lay-out and its amount. In the prestressed concrete members, the inflection points of tendons should be placed effectively
for the deflection control and the moment reduction. Therefore, in this study, the equations of tendon profiles are derived in terms of
polynomials that satisfy essential conditions of tendon geometries such as inflection points and natural curved shapes of tendons placed
in continuous members, from which vertical components of prestressing forces can be also calculated. The derived high order poly-
nomial expression for the distributed shape of the upward and downward forces was transformed to an simplified equivalent uniform
vertical force in order to improve the applicability in the calculation of member deflection. The influences of vertical forces by tendons
to deflection and moment in a continuous slab were also considered depending on the distance from column face to the location of
tendons. The applicability of the proposed method was examined by an example of deflection calculation for the cases of slabs with
and without tendons, and the efficiency of deflection control by tendons was also quantitatively estimated.
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Fig. 1 Tendon profile in an interior span
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Fig. 2 Tendon profiles according to Eq. (6)
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Fig. 4 Tendon profiles for selected k values

/

—
0.7 08 0.9 1.0

04 05 06

x/1

Fig. 5 Distributions of vertical tendon force q for selected k
values
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Fig. 6 Distributions of vertical tendon force g in an interior span
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Fig. 7 Free-body diagram of an equivalent determinate structure
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Fig. 9 Tendon profile in an exterior span
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Fig. 10 Tendon profiles for selected k values
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0.0 0387 | =5.176 | 0399 | -3.276 | 0413 | —1.176 | 0.431 1.297 0.454 4.427 0.486 8.716
0.1 0379 | —4.608 | 0391 | =2.779 | 0406 | —0.745 | 0.424 1.667 0.448 4.741 0.481 8.980
0.2 0371 | —4.035 | 0383 | -2.279 | 0398 | —0313 | 0.416 2.036 0.441 5.052 0.475 9.242
0.3 0361 | -3.458 | 0374 | —-1.777 | 0.388 0.120 | 0.407 2.405 0.433 5.360 0.469 9.499
0.4 0350 | —2.874 | 0363 | —1.271 | 0.378 0.555 | 0.397 2771 0.424 5.665 0.462 9.753
0.5 0337 | —2.282 | 0350 | —-0.759 | 0.365 0.991 | 0.386 3.137 0.414 5.967 0.454 | 10.001
0.6 0322 | —-1.679 | 0334 | —0.242 | 0.350 1.429 | 0.371 3.500 0.401 6.263 0.445 | 10.244
0.7 0302 | —-1.061 | 0.314 0.285 | 0.330 1.870 | 0.353 3.861 0.386 6.552 0.434 | 10.479
0.8 0274 | -0.419 | 0.287 0.827 | 0.304 2315 | 0.328 4217 0.365 6.830 0.421 10.704
0.9 0.230 0271 | 0.242 1.396 | 0.260 2770 | 0.288 4.565 0.333 7.092 0.403 | 10914
1.0 0 0 0 0 0 0.097 4.883 0.251 7.308 0374 | 11.099
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Fig. 12 Distributions of vertical tendon force g for selected k
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