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A STUDY ON A MULTI-MODAL MULTI-COMMODITY
FREIGHT ASSIGNMENT MODEL
FOR HOKKAIDO-HONSHU FREIGHT NETWORK

Taro KURAMOTO, Ryuichi TANI and Kenetsu UCHIDA

An assignment model for containerized freight transport between Hokkaido and Honshu is developed for
use in determining policies for freight railways within Hokkaido after the extension of the Hokkaido
Shinkansen to Sapporo. The model represents the characteristics of each transportation method by taking
into account capacity constraints of railways and ships, and congestion that occurs at freight stations, sea-
ports, and other locations where freight is handled. Generalized transportation costs are expressed as add
flow-independent costs to the product of waiting time, which depends on freight flow, and the time value
of goods. Based on this, the shipper's route choice probability is expressed in a logit model, and the freight
assignment problem is formulated as a capacity-constrained multiclass multimodal stochastic user equilib-
rium assignment model. The optimization problem is reformulated as a problem of mitigating delays caused
by capacity constraints expressed in terms of Lagrange multipliers, and is numerically computed using an
algorithm that combines the sequential average method and the subgradient method.



