5/9/2014

(aci®
o
American Concrete Institute

Always advancing

Unconventional Reinforced
Concrete Bridge Columns

ACI Spring 2014 Convention
March 23 - 25, Reno, NV

Ahmed Al-Rahmani earned his MS in Structural Engineering
form Kansas State University. He is currently a Ph.D student of
Structural Engineering at the same institute. His research
interests include finite element analysis, artificial neural
networks and concrete confinement modeling.

e } Amarican Conf:\l:eto Inslﬂulll: WEB SESSIONS

oo } American Co"‘C\fetc' 1:5'.“._'.‘..'.‘; WEB SESSIONS

ACI Spring 2014 Convention

Concentric and Eccentric Behavior of
Rectangular Columns Confined by
Steel Ties and FRP Wrapping

Ahmed Al-Rahmani
Dr. Hayder Rasheed

Department of Civil Engineering
Kansas State University

Objectives

Evaluate the proposed model which combines steel
and FRP confinement effect in rectangular concrete

columns.

Generate interaction diagrams for these columns

accounting for this confinement effect.
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Introduction

Many models were proposed to describe the FRP
confinement effect.

» Lam and Teng model was found to be the most suitable”.
Reinforced Concrete columns are subject to two
different confining pressure from steel and FRP.

This study proposes a new model that combines both

FRP and steel confinement.

*ACI Committee 440-F Task Group Report on FRP Confinement (January 2007)




Formulation

Generalized Moment of Area Theorem.
Mander Model (Steel Confinement).

Lam and Teng Model (FRP Confinement).

Combined Confinement Model (Steel and FRP).

Eccentricity-Based Models.

Confined Analysis Procedure.

Generalized Moment of Area Theorem
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Lam and Teng Model Combined Confinement Model
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Mander Eccentricity Based Model
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Results

Rocca et al.” provided an experimental results database
of rectangular RC columns from the literature.

° Bousias et al.

° Memon and Sheikh.

* Harajli and Rteil.

Darby et al.

“Rocca, S., Galati, N., and Nanni, A. (2009). "Interaction diagram methodology for design of FRP-
confined reinforced concrete columns.” Construction & Building Materials, 23(4), 1508-1520. 2
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Conclusions

In this work, a model was proposed to combine FRP and
steel confinement in rectangular reinforced concrete
columns.

The proposed procedure and model were implemented in
“KDOT Column Expert” software.

The proposed model showed good agreement with
experimental data.

The proposed model was shown to be conservative for

many cases.
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