
Introduction
The importance of the analysis of circular columns to accurately predict 
their ultimate confined (steel and fiber-reinforced polymer [FRP]) capacity 
under shear-flexure-axial force interaction domain is recognized in light 
of the extreme load event imposed by the current AASHTO LRFD Bridge 
Design Specifications.

Project Description
In this study, various procedures for computing the shear strength are 
reviewed. A formulation conforming to AASHTO (2014) LRFD Bridge 
Design Specifications, based on the Simplified Modified Compression Field 
Theory, is developed to predict the axial force-shear-moment interaction 
diagrams of circular confined concrete bridge pier sections reinforced 
with FRP. Comparisons with a large database of experiments indicate the 
accuracy of the resulting diagrams.
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Directions for Downloading 
the Full Report

To download the full report, visit http://kdotapp.
ksdot.org/kdotlib/kdotlib2.aspx and do the 
following:

1. Enter K-TRAN: KSU-18-1 in the search box. 
2. Click the Search button to the right of the 	
	    search box.
3. You may have to scroll to find the specific 	
	    report. 
4. To download the report, click on the title of 	
	    the report to open the PDF file and save it 		
    to your hard drive.

 

If you have any questions, please email us at KDOT#Research.Library@ks.gov.
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Project Results
Transverse steel area, spacing, cross section diameter, and applied axial force are the main keys 
to analyze and increase the shear capacity of the cross section. Treating the cracked concrete as a 
new different material proved to be a beneficial approach to predict the sections’ capacities and 
behaviors.

Using transverse reinforcement of FRP shows a significant improvement for axial force-bending 
moment and shear force capacities. The reader is also directed to use KDOT Column Expert for 
more accurate prediction of the interaction diagrams.
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For information on this report, please contact Hayder Rasheed, Ph.D., P.E., F.ASCE; Kansas State 
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