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structural Behavior of RC Beams Strengthened with Steel Plates
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ABSTRACT

In recent years, strengthening by epoxy-bonded steel plates, carbon fiber sheets, aramid

fiber sheets and so on. is spotlighted. Among them, the method using stecl plates is most

widely applied. Many studies have dealt with strengthening by epoxy-bonded steel plates.

However, the effects of various influencing factors have not becn clarified on the behavior

of strengthened RC beams. Particularly, the studies on the separation loads that affect
failure of the beams are relatively insufticient.

In this study, major test parameters include the magnitude of pre-load. plate length,
plate thickness, existence and spacing of anchor bolt, the number of plate layer and the

height of side strengthening. A series of reinforced concrete beams are strengthened by

steel plates according Lo above test parameters. The deflections. failure loads, strains of

reinforcing bar, concrete and plate are measured at each loading step under third point
loading condition. The failure modes and separation loads are analyzed from these

measured data.
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failure

[t is found from this study that the length and thickness of steel plates have great
influcnces on the failure mechanism and failure load of strengthened beams. The effects of
plate layers. side strengthening, and anchor bolts are also discussed. The present study
provides various useful findings on the structural behavior of strengthened beams and
forms a firm base for future application of strengthening procedures.

Keywords : R(" beam, strengthening. steel plate. separation load. failure modes. rip-off
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Table 1 Mechanical properties of material

Compressive Strength 1A MPa
Conerete Split Tensile Strength 220 M
Elastic Modutus 26580 MPa
Yield Strengths 170 AP

Reinforeing Ts s

Flastic Madulus 2] 006 M P

Yield Strength 292 AP

Steel Plate

Elastic Maodult STOO00 N

Adhesive Flastic Morduiug (Tons 300 NP
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Table 2 Details of test beams
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Table 3 Failure loads of beams
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Table 4 Central deflections at various load levels 2% alole] HzkA| v} 9FAFE- 0 B kel E Ao]§)
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Table 5 Tensile strains of reinforcing bars at various load

levels
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Table 6 Compressive strains of cncrete at various load

levels
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Table 7 Tensile strains of steel plates at various load

levels
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