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Various microscopic (car-following) models have been proposed to explain
congestion phenomena at sag and tunnel bottlenecks. However, due to the complexity of these models,
analyzing them has been challenging, and as a result, a well-established theory has not been
developed. This research aims to develop a theory based on a macroscopic traffic flow model that
allows for simple modeling and to create a control method based on this theory. Specifically, we
first classified the characteristic traffic congestion phenomena in terms of space and time, and
then we constructed and extended a model starting from the stable phenomena. Next, the theory was
verified using actual observational data. Finally, we derived driving behaviors that alleviate
traffic congestion and also evaluated real-world traffic control based on the proposed theory.
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