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Abstract

It mathematically indicates that shock structures are essential in static traffic assignment (STA) problems. The
study is based upon the Lighthill-Witham-Richards (LWR) model or the theory of fundamental diagram, and
takes a single origin-destination (OD) parallel road network as an instance, in which the user-equilibrium
condition is satisfied. Taking the total number of users on the network as the independent variable, it shows
that there are no classical steady-state solutions to the problem for the number between two critical values,
thus shock structures must be introduced to complete the solution in the interval. Dynamic simulation of the
LWR model on two ring networks is implemented to show that casually distributed traffic flow converges to
analytical solutions, corresponding to the user number on the ring network. However, extensions of this study
to more complex road networks are still challenging. For more details, see Z. Lin, P. Zhang, et al,
Transportmetrica B: Transport Dynamics, 2024, vol.12, No.1, 2341012; Lyu, Y.P., Steady-State Solution on
a Simple Single Origin-Destination Road Network based on LWR Model and User-Equilibrium Conditions,
Dissertation, Shanghai University, 2022.
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