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Void deformation and connecting visualization in
asphalt mixture under dynamic water pressure
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Water transport under dynamic vehicle load is the primary causation of asphalt pavement water damage.
The dynamic water breaks through the inner voids and destroys the micro-structure of asphalt mixture, and
consequently degrades asphalt pavement durability. Understanding the microstructure evolution and void
connecting during dynamic water load contributes to the water damage mechanism of asphalt pavement.
This study developed a water seepage device for asphalt mixture and used pulse water pressure to simulate
the dynamic water load caused by tire crimping. The pulse sinusoidal water pressure with a frequency of 10Hz
and a range from 0 to 0.7 MPa was served. X-ray CT scanning was performed on the dry asphalt mixture and
also in-situ seepage asphalt mixture after 3, 8, 15, and 20h water load. A 3D digital void model was developed
to analyze the void structure evolution. The translation, volume changing, and connecting in void structure
were recognized and analyzed. The 3D water-activated void and water passageway were reconstructed.
The result explained the variation of dynamic flow rate curves by analyzing the microstructure evolution dur-
ing dynamic water pressure load. The deformation characteristics of voids were addressed and its contribution
to water extension was analyzed. The 3D visible water passageway and saturation showed the dynamic water
transport process and gave direct evidence of the macro seepage behavior variation.
This study proposes amethod to quantify the void deformation in asphalt mixture and explains themacro seep-
age behavior from the micro aspect. It contributes to understanding the water transport in asphalt pavement
and improving its durability.
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