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ABSTRACT

This research work is aimed to experimentally study the structural behavior on strength
capacity and deformation of under-reinforced concrete beams strengthened in flexure with
externally epoxy bonded steel plates to the tension face of the beams under four-point bending
test. In the experimental program, a total of twelve simply supported beam specimens that
consist of four ordinary reinforced concrete beams as control beams and the remaining eight
reinforced concrete beams externally reinforced with bonded steel plates, have been designed
and all tested in laboratory under monotonically increasing symmetrical loads. The interested
parameters involving the concrete compressive strength, the steel plate thickness, and the type
of reinforcing steel bars on the beam sections which may be singly or doubly reinforcements
are simultaneously considered and investigated. The obtained results are dealt with for the
load-deflection relationships, initial cracking load, yielding load, and ultimate load. The failure
mode and cracking behavior of tested beams are presented and discussed in details. The tests
indicate that the premature failure due to plate-end peeling is one of the major factors to
decrease the efficiency and performance of flexural strengthening reinforced concrete beams.
Keyword: Externally Epoxy Bonded Steel Plate: Flexural Strengthening: Plate-End Peeling:
Premature Failure: Reinforced Concrete Beam
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AU Quit, test (ton) Mutt, test (ton-m) Mutt, mat (ton-m) Mutt, des (ton-m)
CB-1S 6.776 2.372 2.185 1.630
SB-15-3mm 7917 2,771 3.828 3.026
SB-15-dmm 7.688 2.691 4.503 3.465
CB-1D 7.213 2.525 1.922 1.402
SB-1D-3mm 8.068 2.824 3.409 2.994
SB-1D-4mm 7.936 2.778 4.681 3.497
CB-2S 7.219 2.527 2.202 1.649
SB-25-3mm 8.372 2.930 3.873 3.084
SB-25-dmm 7.883 2.759 4.566 3.539
CB-2D 7.760 2.716 1.921 1.401
SB-2D-3mm 7.203 2.521 3.409 2994
SB-2D-dmm 7.225 2.529 4.681 3.497
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sansiv LITC ﬁ%ﬁf#&‘ ;

AU Qc, test (ton) M, test (ton-m) Mer. mat (ton-m) Mer des (ton-m)
CB-1S 2.1 1.470 0.536 0.517
SB-1S-3mm 2.1 1.470 0.641 0.623
SB-1S-4mm 3.1 2.170 0.676 0.657
CB-1D 1.5 1.050 0.523 0.533
SB-1D-3mm 2.5 1.750 0.660 0.641
SB-1D-4mm 24 1.680 0.695 0.677
CB-2S 1.7 1.190 0.556 0.558
SB-25-3mm 2.4 1.680 0.665 0.672
SB-25-4mm 2.4 1.680 0.701 0.710
CB-2D 1.8 1.260 0.573 0.576
SB-2D-3mm 2.6 1.820 0.685 0.693
SB-2D-4mm 2.7 1.890 0.721 0.731
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AU Qc (ton) Qy (ton-m) Quit (ton-m) Qdebond (ton-m)
CB-1S 1.598 5.996 6.776 -
SB-15-3mm - - - 7.903
SB-15-dmm - - - 7.688
CB-1D 1.320 6.232 7.213 -
SB-1D-3mm - - - 8.068
SB-1D-4mm - - - 7.936
CB-2S 1.710 6.360 7.219 -
SB-25-3mm - - - 8.372
SB-25-dmm - - - 7.854
CB-2D 1.656 6.466 7.760 -
SB-2D-3mm - 6.415 7.203 7.118
SB-2D-dmm - 6.325 7.225 6.501
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