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( SUMMARY )

Purpose &
Contents

In this study, design criteria and flexural strength of a retrofit system using
fiber reinforced plastic (FRP) and ultra high performance concrete (UHPC)for
reinforced concrete (RC) slab is developed theoretically. The derived design
criteria and flexural strength are verified with finite element (FE) model that
can consider debonding behavior of FRP. As unexpected shear failure can be
possible due to the increase of flexural strength of RC slab, a limitation to
enhance flexural strengthening for ductile failure is derived. For the practical
use of the proposed FRP-UHPC system, additional methodology to enhance shear
strength is proposed.

The enhancing mechanism of the proposed FRP-UHPC system under negative moments
is similar to a conventional way of retrofit of RC slab with FRP, which the
tensile strength of FRP enhances the flexural strength of slab. However, the
enhancing mechanism under positive moments is different with the conventioanl
way such as the use of UHPC overlay on the top of the slab can pull the neutral
axis towards the UHPC overlay zone. Therefore, a design criteria is required to
ensure that the neutral axis depth shall be less or equal to the HPC overly
thickness.

For the first step in the first year study, design criteria and flexural
strength of a retrofit system using FRP and UHPC for reinforced concrete (RC)
slab is developed theoretically. FRP debonding and the change of compressive
stress distribution in concrete are considered.

For the second step in the first year of study, design criteria and flexural
strength of a retrofit system using FRP and UHPC for reinforced concrete (RC)
slab is verified with FE model and experiments.

For the third step in the second year of study, a limitation to enhance
flexural strengthening for ductile failure is derived. A design chart s
proposed and verified with FE model .

For the final step in the second year of this study, FRP-UHPC retrofit system
including additional shear system is proposed and verified with FE model and
exper iments.

Results

(1) design criteria and flexural strength of a retrofit system using FRP and
UHPC for reinforced concrete

(2) Design limitation to enhance flexural strengthening for ductile failure

(3) FRP-UHPC retrofit system including additional shear system

1 international journals (SCI), 2 domestic journals and 1 patents were
accomplished including the development results (1), (2) and (3)

Expected
Contribution

O High applicability for flexural strengthening of RC slab due to easy installation
system

O Application for blast-resisting system

O Increase of the efficiency of national resource management as urban regeneration
technique

O Increase of the building value due to the increase of service life

O Application to reduce noise complaint issues from adjacent neighbors in
apartment and buildings

Keywords

HVDr |
FRP UHPC ybrid Retrofit method| Slab design
structure
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