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The Accumulated Water Depth Distribution Model of Superelevation
Runoff of Highway under Rainstorm Conditions
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Abstract: Under the rainstorm conditions, the ponding in the superelevation runoff of the highway is easy to cause
traffic safety problems. The distribution of accumulated water depth in the superelevation runoff was studied to
provide the theoretical guidance for road design. By introducing the Saint-Venant equation and the Manning formula
in fluid mechanics, the road geometric model was extracted and the road grid was divided. The finite element method
was used to analyze the runoff transfer characteristics and runoff depth between the road grid units, build the
distribution model of water accumulation depth in superelevation runoff under rainstorm conditions, and conduct
experimental analysis on superelevation runoff of two-way four-lane highway. The results show that the accumulated
water depth distribution model can objectively reflect the distribution of ponding depth in the superelevation runoff
under different road longitudinal slopes, superelevation cross slopes and rainfall intensities. The research results
provide reference and guidance for the linear optimization design of road sections with poor drainage in superelevation
runoff,
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Fig. 1 Schematic diagram of water runoff on road surface
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