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Dynamic Response Analysis of Overlaying Asphalt Pavement
Considering Uneven Excitation
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Abstract; There is relatively little research on the dynamic behavior of inverted pavement structures after reconstruc-
tion. In this work, Abaqus software was used to establish a road model for the overlay asphalt pavement scheme applied
to the inverted asphalt pavement in the project. Considering the dynamic vehicle load under uneven excitation, the
bending and settlement law of each pavement structure layer at the center of the wheel track was analyzed when the ve-
hicle speed was 60 km/h. At different driving speeds, the effect of basalt fiber grid in road disease treatment was eval-
uated by analyzing the maximum principal stress, maximum principal strain, shear stress and shear strain at the bottom
of the asphalt concrete below layer (AC-20) of the old asphalt pavement. The research results show that after the ba-
salt fiber grid is added, the maximum principal stress, maximum principal strain, shear stress and shear strain are re-
duced by approximately 10% to 20% , which can improve pavement deflection under traffic loads and extend the serv-
ice life of the pavement. When the speed is 60 km/h, the trough value of the maximum principal stress at the bottom
of the layer reaches 81.03% of the peak value. When designing the structural layer, the stress on the structural layer
when the vehicle is driving at low speed should be considered to increase the fatigue life of the road structure layer.

Keywords: pavement disease treatment; basalt fiber grid; stress absorption layer; numerical simulation
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