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I this paper o novel variational inequality (VI formsulation of the dysamic user optimal {DUO) roue choi
cept of approach proportion. An approsch proportion represents the propertion of o
) .&rum..l: movement when leaving a node. Approach proportions contain e
fects of physical quenes can be arcd in & formulation when 2 physi traffic Bow meodel is
adopted, and so that route enumeration and poth-set generstion can be aveided in the solution procedure. In addition, (he
simphe struciing of the approach proportion roproseatation allows ux 10 decompose the consrain sl for solving large-scale
DU route choice problems. This paper also discusses the existence wnd uniquensss of the solutions to the VI problem
und develops a solution algorithin based on the cxtragradicnt mothod 1o solve the proposcd V1 problem. This sobstion
-ulgmiuun makes wie of the decomposition property of the constrain set and B coavergent il the travel time luactions are
and Lipschite 1t is wod pecessary 1o know the Lipschitz constant of the trove] time fapctions in
nh ance. Finally, mamericol examples are given o densorsirate the propenties of the proposed meodel and the performsasce
of the solwion algorithm,
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In this paper we investigate a bottleneck model in which the capacity of the bottleneck is assumed stochastic
and follows a uniform distribution. The commuters” departure fme choite is assumed to follow the user
equilibrium principle according to mean trip cost. The analytical solution of the proposed madel is derived. Both
the analytical and numerical results show that the capaaty vanability would indeed change the commuters”
travel behavior by increasing the mean trip cost and lengthening the peak period. We then design congestion
pricing schemes within the framework of the new stochastic botthen maodel, for beth a timevarying toll
and a s step coarse toll, and prove that the proposed § ve-varying toll can effectively cut down,
and even eliminate, the queuss behind e botteneck. We also find that the singlestep coarse toll coukd #ither
advance or postp the earliest dep time. Furth , the numerical results show that the proposed
ing schemes can inded in v the efficiency of the stochastic botteneck through decreasing the system’s
tal ravel cost.
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