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Prediction of Separation L.oad and Failure Mechanism of Reinforced Concrete
Beams Strengthened with Steel Plates

Euéé.}* a_%%** EXH%***
Oh, Byung Hwan Kang, Dong Ok Cho. Jae Yeol
ABSTRACT

Recently, the strengthening of structures is of great concern due to the increase of
loadings and the degradation of structures with time. The steel-plate strengthening has
been widely used due to its reliable increase of stiffness and duvability. However, the
analysis and design method for plate strengthening of RC beams is not well established
yet.  The purpose of present paper is, therefore, to analyze the failure mechanism and
failure behavior of strengthened RC beams and then purpose a reasonable method for the
calculation of failure for separating load for those beams.

The influence of length and thickness of steel plates on the failure behavior of beam is
thoroughly studied and the inconsistency of existing theory is clarified. Roberts theory
gives different results from experimental data.

The proposed theory, which was obtained fro the modification of existing theory, predicts
relatively well the preparation loads of strengthening RC beams, and may be efficiently
used in the strengthening analysis design of RC beams.

Keywords : epoxy-honded. rip off. strengthening, steel plate, separation
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Table 1 Mechanical properties of material

Compressive Strength 31.4 MPa
Concrete Sphit Tensile Strength 2.25 MPa
Elastic Modulus 26.580 MPa
o Yield Strength 470 MPa
Reinforcing Bars -
Elastic Modulus 20:1.000 MPa
Yield Strength 292 MPa
Steel Plate  E——
Klastic Modulus 210.000 MPa
Adhesive Elastic Modulus{Tens 3,000 MPa
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Fig. 1 Beam dimension and reinforcement details
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Table 2 Details of test beams

VMagnitude Plite Plate
Test Beam Series of Preload Length Thickness
(kNY anm) {mnm)
Control-Cyelic 100
[.1 10 1460 5
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-_ [.2 10 1250 5
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Plate T 100 14650 B
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Fig, 3 Various repair schemes for damaged beam
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