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Debonding Mechanism of Concrete Interface in Anchorage Zone of
Highway Bridge Expansion Joint Based on ANSYS
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Abstract: Highway bridge expansion joints often suffer fatigue damages due to long-term vehicle impact and
variations of environment, especially the interface debonding between concrete in the anchorage zone and
bridge deck pavement. An ANSYS finite element model was established for the prevention and control of
interface debonding. With the calculation of tensile and shear stresses of the bonding interface between concrete
in anchorage zone and bridge deck pavement under six different vehicle loadings of Highway Grade one in
different load positions, the influences of the elastic modulus of bridge deck pavement, the tire contact pressure
and the horizontal force on tensile and shear stresses of the bonding interface were analyzed. It is found that the
interface stresses gradually decrease with the increase of the elastic modulus of bridge deck pavement, and the
tensile and shear stresses of bonding interface are both positively correlated with the load pressure value and the
horizontal force coefficient, where the tensile stress is affected most by the horizontal force coefficient, followed
by the wheel load. The service life of expansion joint can be increased by selecting bridge deck pavement with
larger elastic modulus, reducing overloading situation and emergency brake or start-up at the anchorage zone, etc.
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Fig. 1 Schematic diagram of bridge structure
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Fig.2  Grid finite element model
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Fig. 3 Schematic diagrams of vehicle load :

(a) elevation, (b) plan
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Tab.2  Maximum values of interface stress in
different load positions kPa
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Fig. 5 Curves of interface stress along transverse bridge :

(a) tensile stress, (b) shear stress
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Tab. 3 Interface stresses under different elastic modulus of

bridge deck pavement
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Fig. 6 Curves of interface control index with bridge deck

pavement elastic modulus
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Tab. 4 Interface stresses under different
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