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Brief Description of 
Research Project 

Connected and Automated Vehicles (CAV) have potential to 
significantly impact mobility, safety, and environment in future 
transportation systems. CAV is expected to shift traditional traffic 
composition, usher in new operational models, change traffic stream 
characteristics, and reshape the ways state DOTs and associated 
agencies plan, design and evaluate roadways (Hendrickson and 
Samaras, 2017). However, most of the existing analysis methods and 
simulation tools for planning, operations and evaluations of 
transportation facilities, including the Highway Capacity 
Manual (HCM) (Federal Highway Administration, 2016) cannot properly 
incorporate CAV behaviors and thus may not be suitable for near-future 
mixed traffic as CAV market penetration is expected to rapidly increase 
(Bansal and Kockelman, 2017). 
The current HCM has several limitations regarding CAV analysis as 
outlined by FHWA (2016): i) capacity-related HCM methods cannot be 
used to evaluate facilities that have CAV technology equipped, as the 
impacts of CAV strategies are not accounted for; ii) there is no existing 
analysis guidance regarding the suitability of the HCM for conducting 
various types of analyses involving CAV strategies; and iii) there is 
limited consideration of market penetration rates and the effects that 
they will have on the realized outcomes associated with the CAV 
technology on various transportation facilities. 
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Describe Implementation 
of Research Outcomes (or 
why not implemented) 

 
Place Any Photos Here 

 The research outcomes are being implemented in a multi-agent connected 
and automated vehicle simulation platform to address the knowledge gaps 
in the evaluation the highway capacity increase in a mixed traffic 
environment with varying market penetration of human-driven vehicles 
and CAVs.  

  

Impacts/Benefits of 
Implementation (actual, or 
anticipated) 

 The anticipated impacts/benefits of implementation is the provision of a 
validated multi-agent simulation platform for engineers or planners to 
conduct scenario simulations to support decision-makings for highway 
operation or planning purposes.   
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