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Shear behavior and bearing capacity calculation of RC beams
strengthened with high performance ferrocement laminate
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Abstract: For achieving a consensus on the shear performance of RC beams strengthened with high perform-
ance ferrocement laminate, this paper was based on the inland experimental study on 66 RC beams strengthened
with high performance ferrocement laminate to analyze the shear behavior and failure mechanism of these
strengthened beams. Based on truss-arch model and considering the influence of first load, secondary load, the
magnitude of sustained load, quantity and style of the reinforcement, and concrete strength, this paper estab-
lished the uniform formula of strengthened beam shearing capacity. The results show that the shear behavior
and failure mechanism of these beams strengthened with the reinforcement are similar though they used different
reinforcement materials including high strength stainless steel wire mesh, reinforcing steel bars, and steel wire
mesh and their mechanical performance has significant difference. Building the uniform formula to calculate the
shearing capacity of these strengthened beams is theoretically feasible. The average ratio between the calculating

values of the uniform formula and test results of the shearing capacity is 0. 926, and the standard error is 0. 178.
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So the calculating values are more secure, and the calculation method can be used in the design of recon-

struction engineering. 2 tabs, 10 figs, 16 refs.

Key words: bridge engineering;high performance ferrocement laminate; strengthening;reinforced

concrete beam;shear behavior;truss-arch model;bearing capacity calculation
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Fig. 1 Strain-stress curves of typical reinforcing bars
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Tab. 1 Yield strength of strengthening materials
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Fig. 2 Load-deflection curves of typical strengthened beams
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Fig. 3 Failure mode of typical strengthened beams
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Fig.6 Isolated balance body of strengthened truss model
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Fig. 7 Compressive stress equilibrium of origin truss model
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Fig.8 Compressive stress equilibrium of strengthened truss model
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Tab. 2 Comparison between calculation values and experimental

results of shear strengthened beams
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