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Abstract

ABSTRACT

The traffic assignment problem in congested city has been a mainstream topic for
the r esearchers t hroughout t he w orld. A fter t he h ypothesis of us er equilibrium
condition was proposed by Wardrop, network equilibrium analysis method has been
recognized a strong tool to solve traffic assignment problem. The rapid development
of the transportation network equilibrium problem during the past decades has led to a
large body of literature that was devoted to the theory of equilibrium prediction and to
computer algorithm. Though traffic assignment technology can only solve a few links
network sample at first, it has developed to solve the large real urban transportation
network.

Two general approaches can be cl assified in the l iterature t o deal w ith the
network equilibrium problems for the different hypothesis o f transportation s ystem.
The first i s t he di screte m odel of t ransportation ne twork i n w hich t he z ones a re
identified as nodes in space and the roads are treated as links between these nodes,
and another approach is the continuous model of the network problems. The major
assumption of the latter form of modeling is that differences between adjacent areas
within a ne twork are relatively s mall, compared w ith the variation over the entire
network, and hence the characteristics of the network can be represented by smooth
mathematical functions. For a very large network, the former modeling needs many
link parameters and OD data. It consumes enormous computer time and the result is
not s atisfying. The latter m odeling usually involves a s mall number of parameters.
The computational effort of this modeling is much reduced and the analytical solution
1s intuitionistic.

Based on the literature review of traffic assignment problem, this paper extends
study on continuous m odeling, i ncluding m odeling m ethod, theory deduction,
computer algorithm and so on. B oth the numerical samples and application s ample
demonstrate the effectiveness of the proposed methodology.

This pa peri s o rganized a s f ollows. S ection 1 reviews lit erature ab out t he
problem of t raffic a ssignment. S ection 2 de scribest he discrete m odeling o f
transportation e quilibrium ne twork a nd solution a lgorithm. Section 3 pr esents a
continuous m odeling w ith e lastic demand and s olution algorithm for the modeling.
Section 4 discusses a continuous e quilibrium m odeling t o a nalyze competitive

problem of public transportation pivotal facilities, the sensitivity analysis method for

1I



Abstract

this modeling and solution algorithm. In section 5, a traffic equilibrium model for the
discrete/continuous transportation system is developed and solution algorithm for this
modeling is provided to solve the optimization program. In section 6, conclusion and

further study problems are proposed.

Keywords: Traffic A ssignment, User Equilibrium, Continuous Modeling, Regional
Analysis, Combinative Transportation S ystem, Finite Elements Method, E lastic

Demand, Sensitivity Analysis
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