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Abstract Specimens Preparations & Fabrications Experimental Results

This research focused on concrete beams with voids simulating beams with
fully corroded steel that were repaired with CEFRP laminates. The
experimental program included testing five, approximately one- third-
scaled simply supported rectangular concrete beams. The aim was to
investigate the extent of improvement by CFRP to flexural and shear

capacity of beams that contain fully corroded steel bars, simulated by

voids. Load carrying capacity, deflection, and ductility were measured and 7“ _- TR i ¢ - e T, | Mid-span deflection, mm Mid-span deflection, mm
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longitudinal teinforcement ratio and CFRP transverse confinement ratio g 5027 = T 09 § S 4L \__ 18 3
on the flexural performance of CFRP-repaired concrete beams. The ; | . | e 0 I I I 0.0 0 *deflecti | 0
predicted contribution of CFRP to flexure and shear capacities was in | ' ‘ ol 0 0004 0008 0012 0016 6 i é é 4

good agreement with test results. Mid-span deflection, in. Mid-span deflection, in.
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label description load, kip (kN normalized to RC load, in (mm normalized to RC
Extreme corrosion is defined in this study as fully corroded or fully - Deteriorated 0.22 (1.0) 3% 0.007 (0.2) 0.5 %
ineffective steel reinforcement resulting in complete loss in the rebar cross Plain 0.54 (2.4) 7% 0.015 (0.4) 1%
sectional area and the bond between the concrete and reinforcement. This Description RC (Control) 7.33 (32.6) 100 % 1.55 (39.4) 100 %o
hypothetical assumption was made to (1) understand the flexural and shear Deteriorated CERP (one layer) 7.96 (35.4) 109 % 1.78 (45.2) 115 %
behavior of concrete beams strengthened with CFRP sheets, Plain concrete beam CERP (two layers) 14.59 (64.9) 200 %o 3.05(77.5) 197%

conservatively assuming complete loss of steel rebars due to corrosion,
and (2) add new data to the literature about how plain concrete beams with
completely deteriorated steel behave when strengthened with CEFRP

Control RC beam, un-corroded
Deteriorated beam + one layer of CFRP
Deteriorated beam + two layers of CFRP
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should be considered if serviceability is an 1ssue.
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