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Connected and Automated Vehicle (CAV) technologies are among the most heavily researched 

automotive technologies. The vehicle technologies currently available are only a fraction of what 

is being developed for the future. Thus, it is important to evaluate the future impact of CAVs on 

freeway flow and assess their impact on our transportation system. This research performed a 

sensitivity analysis on SAE International Level Four CAV platooning on freeway flow at merge 

bottleneck locations at the microscopic level. The proposed methodology explains how recently 

incorporated CAV platooning-parameters impact specific traffic engineering measures of 

effectiveness. The analysis assessed parameters include the intra-platoon headway, maximum 

platoon-size, and desired platoon-velocity. The sensitivity analysis was performed on various 

scenarios generated from varying the built-in driver behaviors (conservative, normal, and 

aggressive) and the Market Penetration Rates (MPRs). A four-lane freeway segment with a 

single-lane merge bottleneck, located on I-70 in Kansas City, MO, was coded and calibrated 

based on the available macroscopic data. Three hundred scenarios combined with the selected 

factors were run on the coded network. The results indicated that the MPR and intra-platoon 

headway were highly correlated with roadway travel time, delay, and throughput (capacity), 

where lower intra-platoon headways resulted in lower travel time and higher network 

throughput. The desired platoon velocity and maximum size did not significantly affect 

performance measures. The Analysis of Variance (ANOVA) and Tukey’s test were used to 

investigate the differences in values for various performance measures. This research's findings 

can help better evaluate the pre-defined CAV driving behavior by identifying the optimal values 

of platooning parameters at the merging bottleneck locations. Researchers can consider using 

lower intra-platoon headways than the pre-defined proposed headway values in the car-following 

model. This assumption would incentivize the platooning and improves the performance 

measures to benefit from the platooning features instead of worsening it by slowing down the 

movement on the freeway. 

 


