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Abstract

A study for the nonlinear analysis method of prestressed concrete(PSC) girders with external tendons is presented. The PSC
girders with external tendons show the complex nonlinear behavior due to the slip of external tendons at deviator and the change
of eccentricity between the girders and external tendons. The external tendon between anchorage-deviator or deviator-deviator is
modeled as an assemblage of the curved elements. The slip effect of the external tendon at deviator is taken into account using the
force equilibrium relationship between the friction force and the driving force at each deviator. The finite element model and
analysis method of the external tendon suggested herein are integrated in the nonlinear analysis program of segmentally erected
PSC frames developed by the authors. The proposed analysis method is verified through the comparison of the analysis and
experimental results obtained from other investigators. From the ultimate analysis results of PSC beams with external tendons
having different number of deviators, the yielding and ultimate loads of PSC beams found to be increased as the number of
deviators are increased. In addition, the ultimate capacity of the PSC beam increases according to the increase of friction coefficient
between deviator and external tendon, whereas found to decease over the certain value of friction due to the effect of the moment
transmitted to the member by the friction force exerted from the external tendon.
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