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Research on Traffic Flow Analysis of Ramp Confluence Area in Interchange Design
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Abstract: Ramp convergence area is an important component of interchanges. It is a necessary path for ramp vehicles to enter the
main line, and it is also the place where traffic conflicts and operational obstacles are most concentrated. The article focuses on the
analysis and research of traffic flow in the ramp convergence area during the interchange design process. It summarizes the relevant
theoretical knowledge of traffic flow in the ramp convergence area, studies and analyzes the geometric parameter design factors of the
interchange ramp convergence area and the design methods of acceleration lanes, and further analyzes the changes in traffic flow in the
ramp convergence area, as well as the interaction principles between the main line and the ramp, and the diffusion characteristics of
traffic conflicts and disturbances. Finally, suggestions for improving the design of ramp convergence areas were proposed, including
improving the design of acceleration lanes and perfecting traffic organization and control measures to address the shortcomings in
ramp convergence area design. Research suggests that the operational efficiency and safety of traffic flow in the convergence zone
depend not only on geometric design indicators but also on the combined effects of various factors such as traffic demand and vehicle
merging activities. Properly setting the length of the acceleration lane and arranging the geometric shape of the convergence zone can
help improve its traffic capacity while reducing the probability of traffic accidents. The research results can provide reference
significance for the design improvement of interchange ramp convergence areas.
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