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The objective of this research is to investigate the influences of severe
environment on the behavior and strength of CFRP-confined concrete under
uniaxial compression. Monotonic and cyclic compressive tests were conducted
on @20x45 cm cylindrical concrete samples exposed to laboratory-simulated
wet-dry cycles in chloride environment for 6, 13 and 19 months. It has been
found that the compressive strength of CFRP-confined concrete was enhanced
when compared to unconfined concrete. For the CFRP-confined specimens,
compressive strength under monotonic compression increased initially after
being exposed to wet-dry cycles for 6 months, but started to deteriorate after
longer exposure. On the other hand, compressive strength of the CFRP-confined
specimens under cyclic compression increased for all durations of
environmental exposure. The environmental reduction factor (Cg) obtained from
the strains in CFRP at failure in specimens exposed to wet-dry cycles were higher
than the recommended value in the ACl 440-2R Guideline. Therefore, the
recommended values are safe for design of FRP strengthening in both normal
and severe environments. In addition, upon inspection of concrete samples with
steel reinforcement using the half-cell potential method, it has been suggested
that CFRP confinement could help reduce the tendency of steel corrosion in

chloride environment.
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A151991 2 HANSNAABUANURNIINAVDIDNDNTLITUY

Modulus of Elasticity

Specimen #Wet-Dry  Max Load  Yield Avg.  Peak Stress Avg.  Ultimate Strain

Cycle Avg. (kN) (MPa) (MPa) Avg. (GPa)
E-0 0 1.76 47.93 47.80 0.0840 2.99
E-6 360 1.71 46.75 47.14 0.0351 292
E-13 780 1.53 39.04 42.61 0.0299 3.00
E-19 1,140 1.47 38.32 39.60 0.0585 3.06

A15199 3 Nan1sNAdaUENURAN19Naves CFRP
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P Cycle (kN) (MPa) Avg. (GPa)
CE-0 0 6.34 422.92 0.0122 40.13
CE-6 360 6.97 464.87 0.0118 41.03
CE-13 780 6.07 404.67 0.0124 38.89
CE-19 1,140 6.52 434.44 0.0133 37.10
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Specimen Max Load  Peak Stress  Strain at Peak Stress Strain at Ultimate
(kN) (MPa) Axial Lateral Axial Lateral
LO-M-0 546.38 17.39 -0.0012 - -0.0013 -
LO-M-6 72243 23.00 -0.0012 - -0.0012 -
LO-M-13 654.27 20.83 -0.0008 - -0.0009 -
LO-M-19 565.99 18.02 -0.0007 - -0.0008 -
L1-M-0 871.09 27.60 -0.0037 0.0016 -0.0153 0.0026
L1-M-6 1,087.29 34.45 -0.0123 0.0052 -0.0125 0.0052
L1-M-13 1,059.19 33.56 -0.0064 0.0048 -0.0066 0.0049
L1-M-19 1,056.45 33.47 -0.0138 0.0054 -0.0140 0.0054
L2-M-0 1,473.01 46.46 -0.0106 0.0028 -0.0107 0.0088
L2-M-6 1,583.16 50.39 -0.0171 0.0068 -0.0171 0.0094
L2-M-13 1,581.12 49.87 -0.0157 0.0175 -0.0192 0.0048
L2-M-19 1,522.11 48.01 -0.0185 0.0097 -0.0185 0.0097

MITNN 5 AANUAULAEAUASEANRIARUNSALAZN CFRP vaadiagnaunInneliusenmuwuiwnuiuuining

Specimen Max Load Peak Stress  Strain at Peak Stress Strain at Ultimate
(kN) (MPa) Axial Lateral Axial Lateral
LO-C-0 649.38 20.67 -0.0011 - -0.0019 -
LO-C-6 759.49 24.18 -0.0014 - -0.0014 -
L0-C-13 702.67 20.37 -0.0012 - -0.0013 -
LO-C-19 600.95 19.13 -0.0014 - -0.0014 -
L1-C-0 910.59 28.85 n/a 0.0027 n/a 0.0028
L1-C-6 1,108.51 34.96 -0.0105 0.0048 -0.0012 0.0048
L1-C-13 1,094.70 34.68 -0.0077 0.0125 -0.0077 0.0141
L1-C-19 1,123.71 35.60 -0.0137 0.0120 -0.0138 0.0122
L2-C-0 1,538.53 48.21 -0.0100 0.0053 -0.0100 0.0053
L2-C-6 1,638.24 5191 -0.0079 0.0113 -0.0079 0.0113
L2-C-13 1,5659.12 49.17 -0.0188 0.0038 -0.0189 0.0070
L2-C-19 1,542.97 48.66 -0.0035 0.0074 -0.0035 0.0074

VUBWR: n/a = Strain Gauge TAT09
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