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Nonlinear Analysis of the Externally Prestressed Segmental
Beams with Large Eccentricity
Fang Deping

(College of Civil Engineering, Huaqiao University, 362021, Quanzhou, China)

Abstract T he externaltendon of prestressed beam is equivalent to the equivalent load exerting on this beam; deformation
and force of external tendon are calculated from different displacements of anchorages and deviators before and after the
loading; and then, nonlinear analysis of externally prestressed beam is carried out. Based on this method in common use,
three kinds of analyses are presented here to analyse externally prestressed segmental beams with large eccentricity. First
ly, assume the segmental beam to be monolithic, consider only the continuous prestressed strand and neglect the action of
the reinforcement in the segment Secondly, assume the segmental beam to be monolithic, and the reinforcement in the
segments to be continous as well. Thirdly, add the segmental joint a segmental element, of which the length relates to
minimum anchorage length of the reinforcenent. In the element of segment joint, only the continuous prestressed strand is
considered; while in the element of segment, the common reinforcement is considered as well. As indicated by both tes-
ting and theoretical calculation, the flexural performance of the segmental beam with large eccentricity and that of mono
lithic beam are similar to each other, which depends chiefly on the external tendon; the externally prestressed segmental
beams with large eccentricity can be analysed by the first method.

Keywords external tendon, prestress, nonlinear, large eccentricity, segmental beam



