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1. Experimental assessment

Monotonic and cyclic push-off tests with LVDT’s measuring slip and crack opening.
Specimens cast in 3 stages in order to create a concrete joint.
Interface roughness measured with a mechanical contour plot instrument.
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1. Experimental assessment

Results for cracked interfaces subjected to cyclic shear loading:
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2. Design recommendations

Analysis of experimental test data available in literature:
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Analysis of design code recommendations (EN 1992 and ACI 318-05):
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2. Design recommendations

Criteria and procedures adopted to reach new design recommendations:
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3. Numerical assessment

Dowel action non-linear finite element modeling:
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Expressions were determined for the non-linear behavior of the Winkler springs:
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3. Numerical assessment

Dowel action behavior in a concrete joint:
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Tangential springs were added in order to simulate steel/concrete bond behavior.
Interface crack opening was applied and geometric non-linearity effect activated.
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3. Numerical assessment

Aggregate interlock contribution and comparison with Walraven (1981) expressions:
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New expressions were determined to calculate aggregate interlock contribution:
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4. Conclusions

1.

Interface response is very different depending on the applied
cyclic shear load amplitude due to reinforcement behavior.

An experimental S-N curve was obtained for concrete joints
subjected to cyclic shear loading.

Code provisions for the design of concrete interfaces can be
significantly improved in terms of safety and reliability.

New design expressions were derived for concrete interfaces
subjected to monotonic and cyclic shear loading.

Finite element modeling allowed to determine new expressions to
simulate the non-linear behavior of reinforcement concrete
substrate through Winkler springs.

Geometric non-linearity effect has a main influence in interface
dowel action contribution.

New expressions were derived to calculate aggregate interlock
contribution to shear transfer in a concrete joint.



