Tikrit Journal of Engineering Sciences (2018) 25 (2) 40 - 51 40
ISSN: 1813-162X (Print) ; 2312-7589 (Online)
e Tikrit Journal of Engineering Sciences TJES
e °’“"”"°"‘"E Tikrit Journal of
Engineering Sciences

Gollege of Engineering

available online at: http://www.tj-es.com

Majed A. Khalaf *

Fareed H. Majeed

Civil Engineering Department
University of Basrah

Basrah

Iraq

Keywords:

Reinforcement rust
slip

normal concrete

high strength concrete
embedment length
bond epoxy

ARTICLE INFO

Article history:

Received
Accepted
Available online

22 March 2017
17 June 2018

13 December 2016

Tikrit Journal of Engineering Sciences Tikrit Journal of Engineering Sciences ~ Tikrit Journal of Engineering Sciences  Tikrit Journal of Engineering Sciences ~ Tikrit

Experimental Study on Bond
Behavior between Rusty Steel
Reinforcement and Concrete

ABSTRACT

The effect of rust of the reinforcement bars on the bond and slip behavior between
the rebars and the surrounding concrete is still under research judgement. This
paper, investigated the effect of ranges of rebar rusting (0, 30-50% and 70-90%) of
the limits of losing in mass that specified in the ASTM standard (6% of bar nominal
mass) combined with other main parameters that affect the bond and slip behavior.
A number of 72 pullout prepared specimens were tested. The studied parameters
were using normal and high strength concrete (31 MPa and 76 MPa), different bars
diameters (12, 16 and 25 mm), the change of embedment length (150 and 300 mm)
and the using of bond epoxy coating for embedded length of reinforcing bars. The
results showed that the rust within certain amount of permissible losing of mass
(about 50%) led to increase the bond strength and decrease the slip between
reinforcement bars and concrete. However, increasing rusting above 50% but
within the permissible losing in mass would slightly decrease the bond strength and
increase the slip comparing with zero rusting case for all tested bar sizes with and
without using the bond improvement factors. The main recommendation of the
study is to use the same criterion of acceptance of losing in mass specified by
ASTM as the acceptance criterion of the amount of rust in the reinforcement bars
and using one of the studied improvement factors when the rust amount exceed
50% of the permissible limit of losing in mass.
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1. INTRODUCTION

The bond between steel reinforcement and concrete is
essential for the composite action. Mainly the bond
depends on the bar size, surface roughness and concrete

strength. Rebars normally exposed to different weather
conditions before being placed in its final position in the
structural member, this will cause different level of rebar
rusting before and may be after concrete casting. Mostly
the rust of deformed reinforcing bars cannot be avoided
and additional cost will be required for cleaning or even
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