
Accepted Manuscript

Time-dependent assessment and deflection prediction of prestressed concrete
beams with unbonded CFRP tendons

Tiejiong Lou, Theodore L. Karavasilis

PII: S0263-8223(18)31172-3
DOI: https://doi.org/10.1016/j.compstruct.2018.04.013
Reference: COST 9567

To appear in: Composite Structures

Received Date: 27 March 2018
Accepted Date: 2 April 2018

Please cite this article as: Lou, T., Karavasilis, T.L., Time-dependent assessment and deflection prediction of
prestressed concrete beams with unbonded CFRP tendons, Composite Structures (2018), doi: https://doi.org/
10.1016/j.compstruct.2018.04.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.compstruct.2018.04.013
https://doi.org/10.1016/j.compstruct.2018.04.013
https://doi.org/10.1016/j.compstruct.2018.04.013


  

 1

Time-dependent assessment and deflection prediction of 

prestressed concrete beams with unbonded CFRP tendons 

 

Tiejiong Lou
*1,2

 and Theodore L. Karavasilis
2 

1. Hubei Key Laboratory of Roadway Bridge & Structure Engineering, Wuhan University of 

Technology, 430070 Wuhan, China 

2. Faculty of Engineering and the Environment, University of Southampton, SO17 1BJ Southampton, 

United Kingdom 

 

Abstract: This paper presents the assessment of the time-dependent behavior and the 

prediction of the long-term deflection of concrete beams prestressed with internal 

unbonded carbon fiber reinforced polymer (CFRP) tendons. A numerical model for 

the time-dependent analysis of concrete beams prestressed with unbonded tendons is 

calibrated against experimental results. Parametric numerical simulations are then 

conducted on simply supported unbonded prestressed concrete beams subjected to 

long-term sustained loads to investigate the effect of using CFRP tendons instead of 

low-relaxation steel ones, the magnitude of the initial prestress, the loading conditions, 

and the quantity of the compressive reinforcing steel. The results show that the 

long-term prestress loss of beams with CFRP tendons is considerably higher than that 

of beams with steel tendons. Moreover, it is shown that increasing the quantity of 

compressive reinforcing steel leads to a substantial decrease in long-term downward 

deflection. A modification of the ACI 318-14 equation is proposed to predict the 

time-dependent deflection of prestressed concrete beams with unbonded FRP or steel 

tendons. 
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