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Numerical Modeling of Two-Phase Flow in the
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A numerical model is developed to simulate the drainage process of porous pavements. The aim of this work
is to gain a deeper understanding of the underlying processes and the relevant influencing parameters.
Porous pavements, such as porous asphalt (PA), are characterised by their high void content and are increas-
ingly used in Germany and many other countries on highly congested roads outside urban areas due to their
ability to reduce and absorb traffic noise. PA can achieve almost complete infiltration of all rainfall, with the
water draining along the underlying dense layer. As a result, it increases road safety significantly (prevention
of aquaplaning, splash and spray and glare by reflecting light), reduces and delays peak runoff during heavy
rainfall events, and additionally traps pollutants to a certain extent.
The model is developed in the open-source simulation environment DuMuX and validated with measurement
data and a simpler numerical model for the coupled drainage behaviour of porous asphalt available in the
literature.
A parameter study with the model investigates the influence of road parameters (e.g. transverse/longitudinal
slope, roadway width, as well as porosity and its decrease in the life cycle of the roadway due to clogging)
on the drainage process. Additionally, reduction or delay of peak runoff with the help of PA compared to
conventional wearing courses is analysed.
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