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Abstract

The authors have developed a tensile force strengthening method using bonded carbon fiber

reinforced plastic (CFRP) plate to enhance the life of existing buildings.

A rehabilitation technique for compressive force strengthening as well as tensile force

strengthening is required to enhance the strength and deformation of steel structure members.

This paper reports the results of compressive loading tests on an angle steel brace before and

after rehabilitation using bonded CFRP plates.

These results show enhanced compressive force carrying capacity and deformation capacity

as follows.

1) Although buckling tests showed enhanced flexural rigidity, there was no increment of axi-
al stiffness.

2) An elastic buckling formula using the experimental flexural rigidity from a three-point
bending test, gave a conservative evaluation of load carrying capacity.

3) Taking into count the contribution of CFRP up to the elastic limit strain of the steel mem-
ber, its load carrying capacity could be evaluated from the formula of Design Standard for
Steel Structures of AldJ.

4) The CFRP must be bonded over the full length of the angle member.

Key Words: Carbon fiber reinforced plastic plate, Angle steel member, Bonding, Buckling,
Monotonic loading testes
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Table 7 JT i ikt 2t
(a) WA (b) ik i Bi
Exp. Exp. Cal. Exp. Exp. Cal.

Name Y Pmax A* ce ce/oy* (EDa |(EDa/(ET) oe Exp./Cal. Name Vi Pmax r* oe ce/oy* (EDa |(EDa/(ED)b| oe |Exp./Cal.

mm kN - N/mm” - KN*m’ - N/mm” - mm kN - N/mm’ - KN-m” - N/mm’ -
L50-08N| 800 96.0 83 247 0.78 6.2 0.85 235 1.05 L50-08C | 800 196.5 53 505 0.91 12.7 0.71 451 1.12
L50-07N [ 1000 80.1 104 206 0.65 8.1 1.10 187 1.10 L50-07C | 1000 158.1 67 406 0.73 16.0 0.89 393 1.03
L50-06N| 1170 453 122 116 0.37 6.3 0.85 136 0.85 L50-06C | 1170 130.5 78 335 0.61 18.1 1.01 333 1.01
L50-05N [ 1300 39.0 135 100 0.32 6.7 0.91 110 091 L50-05C | 1300 126.3 87 325 0.59 21.6 1.20 270 1.20
L50-04N| 1500 339 156 87 0.27 7.7 1.05 83 1.05 L50-04C [ 1500 85.2 100 219 0.40 19.4 1.08 203 1.08
L50-03N | 1600 30.6 167 79 0.25 7.9 1.08 73 1.08 L50-03C | 1600 77.7 107 200 0.36 20.2 1.12 178 1.12
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