
1 

 

NEW ENGLAND TRANSPORTATION CONSORTIUM  

QUARTERLY PROJECT PROGRESS REPORT  

 

 

A. PROJECT NO. & TITLE: NETC 14-4 Optimizing Future Work Zones in New England for Safety and 

Mobility 

 

B. PRINCIPAL INVESTIGATOR(s) & UNIVERSITY(s): Yuanchang Xie, Nathan H. Gartner and 

Chronis Stamatiadis, University of Massachusetts Lowell 

 

C. START DATE (Per NETC Agreement): 07/06/2015 

 

D. END DATE (Per NETC Agreement): 07/05/2017 

 

E. PROJECT OBJECTIVES 
 

Given the aging infrastructure and the anticipated growing number of work zones in New England, it is 

of utmost importance to optimize their layouts to improve safety and to mitigate their impact on 

mobility. This study aims to use the Transportation Research Board’s SHRP2 Naturalistic Driving Study 

(SNDS) data for investigating driver behavior in work zones under different traffic, lighting and weather 

conditions. In addition, data from the smart work zones (SWZs) in Massachusetts (and other New 

England states if available) to validate the findings obtained from the analysis of the SNDS data is also 

proposed. Based on the analysis of the SNDS and SWZs data, improved work zone Temporary Traffic 

Control Plans (TTCPs) will be developed. These TTCPs will be evaluated using an advanced driving 

simulator and a microscopic traffic simulation tool. The main objectives of this study include: 

 

o Literature Review: A focused review on work zone safety will be conducted. 

o SNDS Data Analysis: Critical factors that may potentially affect (either positively or negatively) 

driver behavior in work zones under various conditions will be reviewed and analyzed based on 

the SNDS data. These factors may include traffic signs, variable message signs, law 

enforcement, work zone layout, etc. 

o Identify and Quantify Strategies: The identified factors will be further examined and tools will 

be developed to quantify these factors’ impacts on three key aspects of improving work zone 

safety: reducing speed, maintaining safe distances and preventing driver distraction.  In addition, 

the impacts of these factors on reducing near crash events will be studied. Investigating near 

crash events and driver behavior/maneuvers immediately prior to them will allow us to better 

understand how work zone crashes occur. 

o Proposed Work Zone Control Plans: Based on the SNDS data analysis results and a review of 

work zone control strategies, new and improved work zone TTCPs will be developed. 

o Validate the Results: Field data collected from smart work zones (SWZs) in Massachusetts (and 

other New England states if available) will be used to evaluate the performance of certain work 

zone TTCPs. If there is a match between the SWZs and the work zones in the SNDS data, the 

corresponding data sets will be compared both quantitatively and qualitatively. In addition, an 

advanced driving simulator and a microscopic traffic simulator will be used to evaluate the safety 

and mobility performance of various work zone layouts and controls. Extensive driving 

simulator studies will be conducted to evaluate how drivers respond to different work zone 

layouts and controls. 

 

F. REPORT PERIOD: 6/18/2016 ~ 9/30/2016 
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G. ACCOMPLISHMENTS THIS PERIOD: 

 

A total of seven tasks have been identified for the proposed study, which are 1) literature review; 2) 

development of Temporary Traffic Control Plan (TTCP) metrics; 3) development of methodology for 

testing and analyzing TTCPs; 4) development of new TTCPs; 5) evaluation of new TTCPs through 

simulation; 6) project meetings; and 7) reporting. During the 4th quarter, the team planned to work on 

Tasks 3~7. The accomplishments during this quarter are detailed in the following sections. 

 

Task 3 – Development of Methodology for Testing and Analyzing TTCPs 

Naturalistic Driving Study Data 

We finally received the Naturalistic Driving Study (NDS) data at the end of August 2016 in two batches. 

The first batch contains vehicle front-view videos and the second one consists of driver and vehicle data. 

In the past few weeks, we have been reviewing and analyzing the received data. The video data covers a 

variety of conditions (e.g., daytime, nighttime, rain) and provides useful information for understanding 

driver behavior, especially speed changes in work zones. The results will be shared at the upcoming 

project meeting. A limitation of this initial data set is that it does not include work zones with only one 

lane open. The road segments selected have multiple lanes in each direction with the right shoulder 

closed.  

 

For this initial data request, we only asked for a subset of the data we budgeted for. This is to ensure that 

if any unexpected situations happen, we still have chances to make it up.  We are currently working on 

submitting our second data request to the Virginia Tech Transportation Institute (VTTI). For this data 

request, we will make sure that scenarios with lane closure and one lane open will be covered. 

 

Smart Work Zone (SWZ) Data 

The team has been working on analyzing the data obtained from two SWZs in Massachusetts. The two 

SWZs have been recreated in both VISSIM and Aimsun and preliminary simulation results have been 

generated and will be shared at the upcoming project meeting.  

 

Driving Simulation Study 

The team further looked into the possibility of using virtual reality technology to establish a low-cost 

and high-fidelity driving simulator. The main challenge is to create different work zone scenarios and 

TTCPs in a virtual reality environment. The team has spent a lot of time on this subject and has made 

significant progresses. Based on our investigation results, we have concluded that it is feasible to 

develop a virtual reality driving simulator for this study. We have created a right lane closure scenario 

for a two-lane highway. We are able to create various speed and merge control strategies/devices such as 

radar speed sign, traffic drum, concrete barrier and variable message sign. Once the proposed speed and 

merge control strategies are approved by the project technical committee, we will be able to code them 

in the virtual reality environment and conduct simulations.  

 

Task 4 – Development of New TTCPs 

The team has reviewed about 60 literatures on work zone temporary traffic control strategies. Most of 

them are on work zone speed and merge control. Merge control strategies mainly include: (1) late merge 

for moderate to heavy traffic; (2) early merge for low to moderate traffic; (3) dynamic merge 

(dynamically switching between early and early merge strategies); and (4) signalized merge for 

extremely heavy traffic. Many studies have been conducted to evaluate these merge control strategies by 

either microscopic simulation or field test. However, no detailed guidelines have been established to 

determine when to apply each merge strategy. From the SWZs in Massachusetts, traffic volume, speed 
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and occupancy data is available at a 1-minute interval for individual lanes. It seems that such data was 

not being effectively utilized. The variable messages signs in these two SWZs were only used to share 

travel time information with travelers. The team is working on developing dynamic merge control 

algorithms/procedures based on the detailed traffic data for individual lanes. This will be one of the 

major contributions of this research and will be completed by the end of this year. There are many work 

zone speed control strategies that have been developed, including variable speed limit control, speed 

photo-radar enforcement, variable message sign, radar speed sign, temporary removable rumble strips, 

narrow lane and tubular marker. In this research, we plan to focus on evaluating some combinations of 

existing speed control strategies. Also, we plan to integrate speed and merge control using variable 

message signs. In previous studies, these two types of control were considered separately. In our 

opinion, it would make more sense to integrate them in some cases. 

 

We attempted to identify innovative traffic control strategies from the NDS data but were unsuccessful. 

We also checked the SWZ data. It seems that the two SWZs used the MassDOT Standard Traffic 

Control Plans for work zones. Currently, we are in the process of documenting the reviewed traffic 

control strategies and will present them at the upcoming project meeting.  

 

Task 5 – Evaluation of New TTCPs 

For this task, we initially proposed to use either VISSIM or Aimsun to evaluate the proposed temporary 

traffic control strategies. We have now tentatively decided to use VISSIM, since an ongoing FHWA 

sponsored project is working on developing a new car-following model specifically for work zones. This 

FHWA project also plans to implement this work zone car-following model as a VISSIM extension. If 

this extension is successfully implemented before May 2017, we will adopt in our TTCP evaluation.  

 

Our TTCP evaluation will focus on the dynamic merge control strategy under development. Two work 

zones have been coded in VISSIM and the team is ready to implement additional TTCPs. The team 

plans to finish developing the dynamic merge control strategy by the end of this year. The driving 

simulator and VISSIM evaluations of this strategy will be concluded before May 2017. 

 

Task 6 – Project Meetings 

The team held the 3rd quarterly meeting on July 8, 2016. We plan to have the 4th quarterly meeting 

within the next 10 days depending on the schedules of the project technical committee members. We 

will also coordinate with the project technical committee to set up the schedule for the 1st annual 

meeting. 

 

Task 7 – Reporting 

The team submitted the 3rd quarterly report on June 22, 2016.  

 

H. PROBLEMS ENCOUNTERED: 

 

No major problems in this quarter. 

 

I. TECHNOLOGY TRANSFER ACTIVITIES: 

 

o 4th Quarterly Report – The report is emailed to the technical committee on October 17, 2016 for 

review. 

  

http://www.massdot.state.ma.us/portals/8/docs/flaggers/tcp.pdf
http://www.massdot.state.ma.us/portals/8/docs/flaggers/tcp.pdf
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J. STATUS BY TASK 

TASK % COMPLETE 

1 – Literature Review 100% 

2 – Development of TTCP Metrics 100% 

3 – Development of Methodology for Testing and Analyzing TTCPs 40% 

4 – Development of New TTCPs 25% 

5 – Evaluation of New TTCPs through Simulation 15% 

6 – Project Meetings 36% 

7 – Reporting 20% 

 

K.  PERCENT COMPLETION OF TOTAL PROJECT: ___35___% 

 

L. ACTIVITIES PLANNED FOR NEXT QUARTER: 
 

The project team will continue working on Tasks 3, 4, 5, 6 and 7. 

 

M. FINANCIAL STATUS: 

 

As of: October 17, 2016 

Total Project Budget: $ _200,000_ 

Total Expenditures: $ __53,693__ 

 


