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Confinement Effects of Concrete by GFRP Shells
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ABSTRACT

Three series of 36 short circular columns confined by wraps, full shells and partial shells were
tested by varying the thickness of GFRP laminates. An assessment of the effectiveness of the
existing models on confinement of concrete columns with FRP was made for present tests. Test
results indicated significant increases in strength and deformability compared with those in
unconfined concrete, particularly warp and full shell confinement. Existing predictive equations for
peak strength and strain of confined concrete showed a large scatter and varied considerably,
resulting from the realistic fracture strains of FRP nor considered.
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Table 2. Test results for CW Series

Confinement

FRP Properties . Test Results
Specimen Properties
E i & | E / ¢ e Ee &
No. ¢ 5 | 2 ] fi | A fo | foa/ &%) N eoe)| 7
(mm) [(GPa){(MPa)| (%) | (GPa) [(MPa)| f& | (MPa){ fo Eeo &y

Cw22-1 | 124 | 173 240 | 15 | 287 43 | 025 | 234 14 1.07 362 | 061 | 041
Cw22-2 | 149 | 140 188 | 14 | 279 38 [ 022 | 208 1.2 0.34 285 | 040 | 0.29
CW32-1 ] 184 | NA | 183 | NA | 346 56 | 032 ] 299 17 2.09 707 | 080 | 050
CW32-2 | 183 | 146 | 225 | 16 | 34 56 | 032 | 231 13 1.38 465 | 056 | 035
CWw52-1 | 258 | NA | 200 | 09 | 584 73 | 042 | 309 18 1.79 6.06 | 0.72 | 0.57
CW52-2 | 239 | 175 220 | 13 | 538 6.8 | 039 | 231 1.3 1.02 345 | 029 | 0.23
CW72-1 | 332 | NA | 188 | NA | 657 12 1067 | 377 2.2 340 [ 1150 | 072 | 041
CW72-2 | 367 | 154 | 301 | 22 | 726 13 | 074 | 436 25 331 | 11.20 { 0.81 | 046
CW3l-1 | 167 | 162 ] 217 | 1.6 | 349 55 1032 | 262 1.5 1.67 566 | 090 | 0.57
CW31-2 | 168 {129 178 | 14 | 278 39 | 023 | 266 15 0.54 181 | 101 | 0.72
CW43-1 | 258 | 136 | 171 | 14 | 468 63 | 037 | 274 1.6 1.20 405 | 077 | 057
CW43-2 | 258 | 141} 164 | 1.2 | 487 58 | 034 | 231 13 1.06 35 | 038 | 032
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