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Premature Failure Load of Reinforced Concrete Beams
with Flexural Strengthened by Steel Plates

2 = 2 2w
Kim, Haeng-Jun Kim, Woo
Abstract

This paper predicts premature failure load of reinforced concrete beams by epoxy—boned
partially steel plates. A parametric study is conducted to estimate premature failure load of
beams such as with or without stirrups, unplated length ratio, steel and reinforcement ratio, shear span
to depth ratio of reinforcement beam. By results of finite element analysis, it turned out that the un-—
plated length played a dominant role in partially plated beams but reinforcement ratio and shear span to
depth ratio effected the premature failure load. The approximate expression with regard to combined de—
sign variables is compared with experimental results. It shows closely agreement.
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Vil Ve Vo) Van
Test ! ' ' (2)| (3) | mode of
number exp| (1) (2) G | 1D (D failure
[kNI]| [kN] | [kNT| [kN]

P1.5x100-L.000 - | 217 | 221 | 21.2 | 1.02 | 098 [flexure
P1.5%100-L.100 - | 169 | 221 | 212 | 1.32 | 1.25 |shear
P1.5x100-L:200 - 159 | 221 | 21.2 | 1.39 | 1.33 |p.e.sh.+sepa
P1.5x100-L.300 - | 133 [ 221 | 212 | 1.67 | 1.59 |p.e.sh.tsepa
P1.5%x100-L400 - | 102 | 221 | 212 | 217 | 2.08 |p.e.shear
P1.5x100-L:500 - | 100 | 221 | 212 | 222 | 213 |p.eshear
P15x100W-L000 | - | 21.7 | 221 | 21.2 | 1.02 | 098 |flexure
P15x100W-L.100 | - | 206 | 221 | 21.2 | 1.08 | 1.03 |flexure
P1.5x100W-L200 | - | 163 | 221 | 21.2 | 1.35 | 1.30 |p.esh.+sepa
P1.5x100W-L.300 142 | 221 | 212 | 1.56 | 149 |pesh.+sepa
P15x100W-L400 | - | 115 | 221 | 21.2 | 1.92 | 1.85 |separation
P1.5x100W-L500 99 | 221 212 | 222 | 213 |separation

P3.0x100-L000 26.7| 266 | 264 | 300 | 099 | 1.12 |shear
P3.0x100-L100 20.9| 235 | 264 | 300 | 112 | 1.28 |peshear
P3.0x100-L.200 16.7| 169 | 264 | 300 | 1.56 | 1.79 |p.e.shear

P3.0x100-Lc300 - 138 | 264 | 300 | 1.92 | 217 |p.e.shear
P3.0x100-L.400 - 116 | 264 | 300 | 2.27 | 256 |p.e.shear
P3.0x100-L500 - 95 | 264 | 300 | 278 | 313 |peshear
P3.0x100W-LL000 | - | 309 | 264 | 30.0 | 0.85 | 0.97 |flexure
P3.0x100W-Lc100 | - | 246 | 264 | 300 | 1.08 | 1.22 |separation
P3.0x100W-L:200 | - 183 | 264 | 30.0 | 145 | 1.64 |separation
P3.0x100W-Le300 | - 136 | 264 | 300 | 1.92 | 2.22 |separation
P3.0x100W-L400 | - 110 | 264 | 30.0 | 238 | 2.70 |separation
P3.0x100W-L500 | - 91 |264 | 300 | 294 | 333 |separation

P5.0x100-L.000 32.1| 315 | 30.7 | 403 | 097 | 1.28 |shear
P5.0x100-Lc100 20.1| 241 | 30.7 | 403 | 1.27 | 167 |peshear
P5.0x100-L.200 16.1 172 | 30.7 | 403 | 1.79 | 2.33 |p.e.shear

P5.0x100-Lc300 - 136 | 30.7 | 403 | 227 | 294 |p.e.shear
P5.0x100-L400 109 | 30.7 | 403 | 2778 | 370 |p.e.shear
P5.0x100-L500 - 9.3 | 307 | 403 | 3.33 | 4.35 |p.e.shear
P5.0x100W-LL000 | - | 40.0 | 30.7 | 40.3 | 0.77 | 1.00 |flexure

P5.0x100W-Lc100 | 23.4| 246 | 30.7 | 403 | 1.25 | 1.64 |separation
P5.0x100W-L.200 | 16.1| 17.8 | 30.7 | 40.3 | 1.72 | 2.27 |separation
P5.0x100W-L:300 | 14.3| 142 | 30.7 | 40.3 | 2.17 | 2.86 |separation
P5.0x100W-L400 | - 11.2 | 30.7 | 40.3 | 2.78 | 3.57 |separation
P5.0x100W-L500 | — 9.5 | 307 | 403 | 323 | 4.17 |separation
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Reference 'l];e;t ; AV a (ul) (2;“] Ejl)w % % Reference ']I;?;t ; A,‘ a (“l) (’ZL;V % %
' s g | mN | N | e ' S g | opea |
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