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Abstract

In northern latitudes climatic predictions indicate a long-term overall in-
crease in rainfall intensity and frequency, leading to increased flooding risks
in urban environments. Due to the cost and difficulty associated with mod-
ification of existing storm water management networks it is necessary to
examine alternative methods by which excess storm water can be detained
and removed. One such candidate is the use of green and blue roofing in
urban environments, capable of efficient infiltration, detention and drainage
of storm water.

This work demonstrates the application of the lattice-Boltzmann tech-
nique to multiphase flow in a complex pore network constructed from ran-
domly packed homogeneous spherical particles. Particle size, and conse-
quently pore size distribution, play a critical role in water infiltration into
such networks under low hydraulic pressure and near-neutral hydrophilic con-
ditions. Through alteration of the particle diameter and through layering of
differently sized particles it is possible to customize the porous media as a
whole to perform optimally given statistically common rainfall intensities.
The results show how choice of particle size can improve and in some cases
even significantly impede infiltration of storm water into a porous medium
and can be useful in the design of detention and drainage systems for excess
rainfall.
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