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Abstract: This paper investigates the bi-objective path finding problem with simultaneous consideration of the reliability
and safety issues for hazardous materials transportation vehicles in stochastic networks. Regarding the reliability issue, the
stochastic link travel time( SLTT) ,the delays at intersections and traffic signals( DITS)and the correlations between SLTT
and DITS are considered in reliable path finding problem. To address the safety issue, the number of people possibly
affected around each link (PPAAL) ,the number of people possibly affected while using each link (PPAUL ) and the correla-
tions between PPAAL and PPAUL are considered in safe path finding problem. Due to the non-additive properties of the
reliability and safety measures,this paper proposes a heuristic algorithm to solve the proposed multi-objective model using
the mathematical deductions of inequalities and K-shortest algorithm. The proposed algorithm is designed to save the
computational time and obtain the non-dominated solutions of the proposed model. Compared with the traditional model,
the results of numerical example showed that ignoring the DITS and correlations may lead to basis results in finding the
reliable shortest path and the safest path. Such basis results may cause serious economic loss and environmental harm.
Finally ,we demonstrate the performance of the proposed algorithm in real road traffic network by numerical simulation.
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Table 1 Comparisons of effective travel times and effective risk values for different paths
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Table 2 The effective travel times and effective risk values under different scenarios
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