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Measuring Roadway Utilization Efficiency for Different Travel Modes

Jiang Peng, Jia Xiaofeng, Bai Zhangming

(Tianjin City Public Utility Design and Research Institute, Tianjin 300100, China)

Abstract: One of the fundamental causes of traffic congestion is the imbalance between traffic demand
and roadway space. However, there still lacks feasible and well-recognized methodology for measuring
roadway utilization efficiency of different travel modes. Grounded on the relationship between passenger
kilometers and their corresponding roadway space occupancy for different travel modes, this paper propos-
es a method to quantitatively measure roadway utilization efficiency of different travel modes. The pro-
posed method captures the impacts of various factors, including passenger capacity, travel distance, travel
speed, space and time occupancy of roadway on roadway traffic and their interaction mechanisms. Taking
“car” and “walking + public transit” modes as examples, the paper elaborates the application of the
proposed methodology using vehicular GPS data of Tianjin urban area. Results show that private cars occu-
py 7 times of road space as that by buses to achieve the same passenger volume.

Keywords: road traffic; roadway utilization efficiency; measuring method; passenger transportation; road
spectrum curve; traffic congestion
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Fig.1 Speed-time curve of traveling cars
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Fig.2 Spectrum curve of acceleration process of cars
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