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Modelling the prestress transfer in pre-tensioned

concrete elements
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9. Conclusions

A closed-form expression of the transmission length is pre-
sented in this paper based on a linear analytical model and the
thick-wall cylinder theory. The paper also presents a 3D non-linear
FE model considering the post-cracking behaviour of concrete in
addition to different parameters such as concrete cover, initial
prestress, concrete strength, concrete shrinkage and member cross
section. It is found that the 3D non-linear finite element model is
more accurate than the analytical model although the analytical
model is more computationally efficient.

The developed 3D FE model was then used to examine the
assumptions of the thick-wall cylinder model to simulate the
prestress transfer in pre-tensioned concrete elements which was
found to be reliable. This model is also used to investigate the
influence of prestressing steel diameter, concrete cover, concrete
strength, initial prestress, section size, member length, time of
prestress releasing, and surface condition of the tendon on the
transfer of prestress force from steel to concrete in pre-tensioned
concrete elements.
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