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Fig. 1 Departure time and the queuing time
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Fig. 2 Decision space for the volume of two class travelers
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Fig.3 Effect of staggered viscosity coefficient on total queuing time
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Bottleneck model for bi-arrival time: Principle of staggered work hours

CHEN Di ZHANG Ning LIU Liuan
School of Economics and Management Beihang University Beijing 100191  China

Abstract: This paper presents the queuing principle for staggered work hours and the methodology of conges—
tion reduction in view of the policy for staggered work hours. The double-peaked phase theorem and the mixed
phase theorem are formulated by extending the Vickrey’ s botileneck model in bi-arrival time and by introdu—
cing the concept of the staggered viscosity coefficient. The double-peaked phase theorem determines the suffi—
cient and necessary conditions for the existence of the double-peaked or single-peaked queue. The proportion
of travelers with mixed departure time for the two categories of travelers is resulted from the single-peaked
queue in mixed phase theorem. Given the staggered time interval the total queuing time or traffic congestion
can be reduced by properly adjusting the ratio of the two categories of travelers. Given the volume of all travel—
ers the total queuing time keeps constant until the staggered time interval exceed a threshold. Three numeri—
cal examples are employed to demonstrate the principle and the related conclusions.

Key words: bottleneck model; staggered work hours; congestion; traffic; optimization; management science



