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Abstract

Several ramp metering algorithms exist in practice now, ranging from simple isolated local algorithms to complicated integrated algorithms involving fuzzy logic and artificial intelligence. Based on the practicality of implementation and qualitative assessment, ALINEA and ZONE algorithms were selected for further analysis in this study. This was in addition to the “No Ramp Metering” and “Fixed Time Ramp Metering” scenarios that were tested.  VISSIM 4.1 was used as the micro-simulation platform for the analysis and study of the different metering scenarios. The selected algorithms were coded into study bed network which included 1.85 miles on the north-bound local lanes of the I-94 Dan Ryan Expressway in Chicago, Illinois. The study finds that ramp metering measures reduce average travel time by 7% - 19% and the average travel delay by 10% - 50%. Although the effectiveness and the efficiency of the ramp metering algorithms depend on the traffic demand and the traffic volume local to the study area. As the traffic volume increases, ramp metering algorithms tends to be more effective in reducing travel time and travel delay.  It became clear that the performance of adaptive algorithms depends on the calibration of the parameters. Thus the coordinated algorithms do not necessarily perform better than local or isolated algorithms if the parameters are not properly calibrated. Furthermore the optimum fixed green timing for Heavy Goods Vehicles (HGV) was evaluated and it was observed that for the current HGV volumes, a 1.5 sec fixed green time performs well. However, as the HGV traffic volume increases, a fixed green time of 2.0 sec provides a better performance over a large range of HGV loads on the on-ramps. Besides the key findings, the study also revealed a number of issues that need to be addressed, the most important of them being to find a systematic procedure for calibration of the algorithm parameters.
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