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Spatial diffusion characteristics and hierarchical control measures of

construction dust
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Abstract Based on the monitoring data of construction dust in several cities, the applicability of power law,
Gaussian law and exponential law models in describing spatial ‘diffusion of construction dust is compared.
Computational Fluid Dynamics (CFD) simulations are performed to study the spatial distribution and diffusion
characteristics of construction dust at a construction site- in Beijing, and the feasibility of the proposed
exponential law model is also analyzed. The CFD model is validated by measured data. Three zones are divided
around the construction sites according to the concentration of construction dust. A classification method for
dust pollution is proposed based on the monitored dust data in the three zones, and the corresponding measures
are presented for its management and control. The results show that the proposed exponential law model is
suitable for describing the spatial diffusion of construction dust and the power law model merely fits the
horizontal diffusion. The Gaussian law model is not applicable for both. The CFD results indicate that the
horizontal influence distance of the enclosure on dust concentration is about 5 times the enclosure height. The
surrounding of the construction site can be divided into heavily polluted zone (<26 m), moderately polluted zone
(26~42 m) and lightly polluted zone (42~100.m). Corresponding measurements are suggested to be set in the
three zones, and comprehensive assessment of dust pollution can be classified. The classification results can
provide reasonable measures for dust management and control. This study provides scientific advices for
alleviating dust pollution and improving environmental quality.

Keywords construction dust; spatial diffusion characteristics; exponential law model; hierarchical

management and control; computational fluid dyanmics
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