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Relationship between mixing rate of freeway

large vehicles and traffic flow stability
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(1. School of Highway, Chang”’an University, Xi’an 710064, Shaanxi, China; 2. School of Transportation
Science and Engineering, Harbin Institute of Technology, Harbin 150090, Heilongjiang, China)

Abstract: On the base of analyzing highway large vehicles moving bottleneck effect and its impact
on the stability of traffic flow, following distance standard deviation, speed standard deviation,
the vehicle lane changing rate and the average delay were chosen as traffic flow stability evalu-
ation indexes. With large vehicles mixing rate as the research object, the basic parameters, vehi-
cle parameters and variable parameters were designed, and the traffic flow running conditions un-
der different traffic volumes, number of one-way lanes and longitudinal slope were simulated.
The results show that when the traffic volume is less than 1 500 pcu/h, the number of lanes is
greater than 2, the proportion of large vehicles is less than 60% , the straight section or the slope
of section is less than 4%, there is no moving bottleneck and the stability of traffic flow is high;
with the increase of the large vehicles mixing rate(greater than 60%), traffic flow greater than 1
500 pcu/h, 2 lanes, section slope greater than 4% , it is easy to form moving bottleneck following

distance tends to be large car following distance, speed dispersion increases, and stability decrea-
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ses; with large vehicle mixing rate greater than 80%, close to the road traffic capacity, 2 lanes,

slope greater than 5% , moving bottlenecks interact with each other, causing serious traffic con-

gestion and unstable traffic flow. Accordingly, the stabilities of the traffic flow are divided into

four levels. 3 tabs, 7 figs, 16 refs.

Key words: traffic engineering; stability of traffic flow; moving bottleneck; large vehicle mixing

rate; traffic simulation; evaluation index; classification
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Fig. 1 Moving bottleneck effect
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Tab. 1 Large vehicles’ moving bottleneck effect
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Fig. 2 Traffic flow stability evaluation indexes
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