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ABSTRACT

In recent years, existing Reinforced Concrete (RC) bridge slabs constructed in
snowy cold region have been severely deteriorated due to coupling fatigue with
frost damage. In particular, in 1960’s, round steel bars had been used for
reinforcing concrete. However, fatigue life of the RC slab has never been figured
out yet.

In this study, in order to investigate the fatigue failure mechanism and
durability of the RC slabs reinforced with round rebar and to establish the
effective repair and/or strengthening methods for those, cyclic loading tests of
the full-scale RC slabs were conducted using a wheel-load running machine.

In order to repair and/or strengthen the slabs reinforced with round rebar,
three kinds of methods were proposed and those applicability was
experimentally investigated which are: 1) a bonding method with Fiber
Reinforced Polymer (FRP) sheet and/or plate to the bottom surface of the slabs;

2) filling method with resin mortar and/or concrete to the damaged upper



concrete cover of the slabs; and 3) combining method with above two methods.

The dimensions of the test specimens are 2200 X 3300 X 160 mm (width X
length X thickness at the center) and two sides in the longitudinal direction
were simply supported and those in the transverse direction were elastically
supported using H section beams. The wheel load was surcharged on the slab
through the steel block to model on the contact surface of the rubber tire of
vehicles. The loading amplitude was increased with stepped pass and fatigue
strength was evaluated based on the Miner’s rule.

From this study, following results were obtained: 1) fatigue life of the RC slab
with the round rebar may be 40 % shorter than that with the deformed rebar,
because of a lack of the bonding strength of the round rebar; 2) based on the
experimental results, an empirical prediction formula of the fatigue life for the
RC slab with round rebar was proposed; 3) Fatigue durability of the RC slab
with round bars can be significantly improved applying FRP sheet and/or plate
bonding method due to restraining crack developing and opening; 4) filling the
damaged upper concrete cover with resin mortar and/or concrete, durability of
the slab can be upgraded up to the slab without any damage; and 5) fatigue life
of the RC slab with round rebar in the severe cold region can be effectively and
economically prolonged applying combining above repairing and strengthening

methods.
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