
Accepted Manuscript

Behavior of Steel Fiber-Reinforced Concrete-Filled FRP Tube Columns: Ex-
perimental Results and a Finite Element Model

Aliakbar Gholampour, Togay Ozbakkaloglu

PII: S0263-8223(18)30024-2
DOI: https://doi.org/10.1016/j.compstruct.2018.03.094
Reference: COST 9541

To appear in: Composite Structures

Received Date: 3 January 2018
Revised Date: 26 February 2018
Accepted Date: 28 March 2018

Please cite this article as: Gholampour, A., Ozbakkaloglu, T., Behavior of Steel Fiber-Reinforced Concrete-Filled
FRP Tube Columns: Experimental Results and a Finite Element Model, Composite Structures (2018), doi: https://
doi.org/10.1016/j.compstruct.2018.03.094

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.2018.03.094
https://doi.org/10.1016/j.compstruct.2018.03.094
https://doi.org/10.1016/j.compstruct.2018.03.094


  

Behavior of Steel Fiber-Reinforced Concrete-Filled FRP Tube Columns: 

Experimental Results and a Finite Element Model 

Aliakbar Gholampour
1
 and Togay Ozbakkaloglu

2 

ABSTRACT 

This paper presents the results of an experimental study together with the first finite element 

(FE) model for the compressive behavior of fiber-reinforced polymer (FRP)-confined steel 

fiber-reinforced concrete (SFRC). 73 existing experimental test results of FRP-confined and 

actively confined SFRC specimens tested under axial compression were initially assembled. 

Additional axial compression tests were conducted on 16 actively confined SFRC specimens 

to address the gaps in the existing test database to compile a reliable database for the FE 

modeling of FRP-confined SFRCs. The analysis of experimental test results revealed that the 

compressive behavior of FRP-confined SFRCs is influenced by the steel fiber volume 

fraction and aspect ratio. New expressions were developed for the hoop rupture strain of the 

FRP jacket, axial strain-lateral strain relationship of FRP-confined and actively confined 

SFRC, and relationship between the confining pressure and the compressive strength of 

actively confined SFRC by considering the influences of the volume fraction and aspect ratio 

of internal steel fibers. A recently developed concrete damage-plasticity model, which was 

shown to be the most accurate currently available model for confined plain concrete, was 

adopted for the prediction of the compressive behavior of FRP-confined SFRC. The failure 

surface and flow rule of the model were modified based on the results from actively and FRP-

confined SFRC. The results show that model predictions of the axial stress-axial strain, 

lateral strain-axial strain, axial stress-volumetric strain, plastic volumetric strain-axial plastic 

strain, and plastic dilation angle-axial plastic strain relationships are in good agreement with 
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