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Interfacial stresses in a two-layer elastic beam structure
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Abstract It is possible to repair or strengthen a beam structure by attaching a thin steel plate to the surface of
it. This time, a beam becomes a two-layer structure, and the attached side is affected by normal stress and
shearing stress. For a successful design of a two-layer beam structure, it is very important to predict normal
stress and shearing stress which influence the contact surface of structure under various load conditions. In
this study, the equation of motion which meets the equilibrium of force between each beam, was derived
using Timoshenko’s beam theory in each floor, and the final interfacial stress was calculated. Lastly,
numerical examples were applied to investigate interfacial stress that affects the contact surface under
various load conditions.
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Fig. 1 Infinitesimal isolated body of the two layer beam
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