Bond Strength Analysis of High Relative Rib Area Bars
Using Decreasing Bearing Angle Theory
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ABSTRACT

Bond between reinforcing bar and surrounding concrete is supposed to transfer load safely in
the process of design of reinforced concrete structures. Bond strength of ribbed reinforcing bars
tends to split concrete cover, by wedging action, or shear the concrete in front of the ribs.

In this study, using a reducing bearing angle theory, bond strengths of beam end specimen
are predicted.

Values of bond strength obtained using the analytical model are in good agreement with the
bond test results. The analytical model provides insight into bond mechanism and the effects of
bearing angle on the bond strength of deformed bars to concrete.
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Fig. 3 Stresses along shear crack interface and force
boundary conditions
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Table 1 Comparison of analysis results to test results

Specimen Rib height | Rib spacing | Test results (Angle) Analysis result analeit;OrZZults
P (mm) (mm) (kN) ngle (kN) v
to test results

BE25-CV 1.62 16.0 2136 238 244.4 1.14

BE25-HR 2.28 17.3 255.3 245 250.9 0.98

BE25-MR 1.92 175 2505 230 2376 095

BE25-MS 1.89 12.8 2721 217 280.4 1.03

BE25-LS 1.54 13.3 265.5 24.2 248.2 0.93
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Fig. 4 Analysis procedure using reducing bearing angle theory
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