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STEADY TRAFFIC DENSITY PROFILE ANALYSIS ALONG A ROAD WITH
VARIABLE LONGITUDINAL SLOPE USING DYNAMIC FLUID MODEL FOR
TRAFFIC FLOWS

Takashi HOSODA, Youta MAEHARA and Hidekazu SHIRAI

This paper describes the spatial traffic density profile analysis along a road with variable longitudinal
slope. Payne model can be considered as an first approximation of a micro simulation model and is used
as a dynamic fluid model for traffic flows. A steady traffic density profile equation similar to water sur-
face profile equation is firstly derived considering the variation of longitudinal slope of a road. Then, the
procedures to calculate the steady profile of traffic density along a road are shown including the classifi-
cation of singular points of a density profile equation which are defined as the intersections between a
critical density and a quasi-normal density line. It is shown that an actual density profile with given model
constants can be calculated in both upstream and downstream directions starting from a saddle point
where the gradient of density profile is given as a boundary condition, although the behavior of spatial
density profile around a nodal point should be further examined.



