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DEFORMATION CAPACITY OF FRP RETROFITTED CIRCULAR
CONCRETE COLUMNS UNDER SIMULATED SEISMIC LOADING
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Abstract: Performance based design necessitates the accurate calculation of deformation capacity of structures
to satisfy the explicit deformation demands. The procedures to evaluate the sectional curvature ductility and drift
capacity of fiber reinforced polymer (FRP) retrofitted circular concrete columns under simulated seismic loading
were studied in this paper. The sectional yield curvature was proposed based on numerical analysis results. The
computing formula of an ultimate curvature was established from test results. It was found from test results that
the plastic hinge length of FRP-confined circular concrete columns is closely related to the amount of FRP. Data
regressions were employed to formulate the plastic hinge length from test results of 29 large-scale columns. The
reason why larger amount of FRP beyond a certain value can decrease the plastic hinge length was discussed. The
relationship between the amount of FRP and axial load ratio to drift capacity of FRP-confined circular concrete
columns was investigated from a parameter analysis. Then the upper bound of the amount of confining FRP for an
efficient retrofit was suggested.
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Table 1 Details of test specimens!'*!
\ FRP , BNl
A - n Jf: MPa D/mm L/mm 0,
Tp  fi/MPa f/mm =14 & At fy/MPa wxdy/mm
J1 D 1832 0.258 1 0.031 0.113 0.05 28.0 300 850 400 12x19 0.085
J2 C 4232 0.111 1 0.018 0.111 0.05 28.0 300 850 400 12x19 0.086
Bt C 4232 0.111 1 0.018 0.111 0.05 28.0 300 850 400 12x19 0.086
14t D 1832 0.258 2 0.031 0.225 0.05 28.0 300 850 400 12x19 0.126
15t C 4232 0.111 2 0.018 0.222 0.05 28.0 300 850 400 12x19 0.112
o+ C 4232 0.111 1 0.018
J6 0.223 0.05 28.0 300 850 400 12x19 0.125
D 1832 0.258 1 0.031
o+ C 4232 0.111 0.5 0.018
J7 0.168 0.05 28.0 300 850 400 12x19 0.109
D 1832 0.258 1 0.031
o+ C 4232 0.111 1 0.018
J8 0.336 0.05 28.0 300 850 400 12x19 0.100
D 1832 0.258 2 0.031
N C 3945 0.167 0.5 0.015
CHI1 0.127 0.36 349 360 1100 382 12x25 0.050
D 1832 0.258 1 0.031
CH2 D 1832 0.258 2.5 0.031 0.188 0.36 349 360 1100 382 12x25 0.090
CH3 C 3945 0.167 1.5 0.015 0.157 0.36 349 360 1100 382 12x25 0.080
CL1 D 1832 0.258 4 0.031 0.300 0.36 349 360 800 382 12x25 0.068
CL2 C 3945 0.167 2.5 0.015 0.261 0.36 349 360 800 382 12x25 0.060
CL3 C 3945 0.167 3.5 0.015 0.366 0.36 34.9 360 800 382 12x25 0.060

¥E: 1. Tp /43 FRP #2%5, D ft3% DFRP(Dyncema FRP), C {U# CFRP; o {CRHMMME: 2. “RFAL AR FRP A 3. TS0 AR

FIEE] 0.05 f5 5 1) N2 B B EA o
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Table 2 Test specimens collected from the literature
SCHR NG O Ulile n Ji /MPa D/mm L/mm A
Tp &r Af fy/MPa dy,/mm

SCHR[24] CSJ-RT 0.053 G 0.015 0.384 0.06 359 610 915 303 19

ST-2NT 0.046 G 0.020 0.144 0.64 40.4 356 1470 500 25

5] ST-3NT 0.046 C 0.014 0.112 0.64 40.4 356 1470 500 25

ST-ANT 0.089 C 0.014 0.105 0.31 44.8 356 1470 500 25

ST-5NT 0.09 G 0.020 0.070 0.31 40.8 356 1470 500 25

. FCS-1 0.063 C 0.018 0.244 0.17 18.6 760 1750 426 19
SCHR[25]

FCS-2 0.054 C 0.018 0.163 0.17 18.6 760 1750 426 19

RC-1 0.120 C 0.017 0.206 0.31 90.1 270 2000 500 16

CHR[22] RC-2 0.110 C 0.017 0.124 0.34 75.2 270 2000 500 16

RC-3 0.090 C 0.017 0.187 0.52 49.7 270 2000 500 16

C60N1-F 0.059 C 0.025 0.430 0.43 59.2 180 630 353 12

C60N2-F 0.057 C 0.025 0.430 0.52 59.2 180 630 353 12

SCHR[12] C80N1-F 0.068 C 0.025 0.332 0.43 76.7 180 630 353 12

C80N2-F 0.063 C 0.025 0.332 0.52 76.7 180 630 353 12

C80ON3-F 0.059 C 0.025 0.332 0.62 76.7 180 630 353 12

i Tp A FRP #2%, G A% GFRP, C{{#& CFRP.
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SCHRL1S] ST-3NT  0.046 0.033 0.014
ST-4NT  0.089 0.086 0.019
ST-5NT _ 0.090 0.067 0.015
SCHRE2] FCS-1 0.063 0.064 0.022
FCS-2 0.054 0.063 0.016
RC-1 0.120 0.172 0.049
JCHR[22] - RC-2 0.110 0.141 0.032
RC-3 0.090 0.088 0.034
C60N1-F  0.059 0.077 0.057
C60N2-F  0.057 0.056 0.050
SCHR[12] C8ONI-F  0.068 0.075 0.043
C8ON2-F  0.063 0.055 0.037
C8ON3-F__ 0.059 0.040 0.033
1 0.085 0.097 0.025
2 0.086 0.085 0.021
13 0.086 0.085 0.021
14 0.126 0.123 0.045
5 0.112 0.104 0.037
16 0.125 0.105 0.042
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8 0.100 0.110 0.063
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