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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 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: 9/16/2015 ~ 12/16/2015 
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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 first quarter, the team planned to work on 

Tasks 1, 2, 3, 6 and 7. The accomplishments in terms of each of these tasks are detailed in the following 

sections. 

 

Task 1 – Literature Review 

 

The research team is nearing completion of the review of standards for work zone TTCPs specified in 

the Manual for Uniform Traffic Control Devices (MUTCD) and by other state DOTs, driver distractions 

in work zones, external factors affecting driver behavior in work zones, speed variances and work zone 

configurations.  The team is now working on summarizing the literature review results and preparing 

Post Task Report 1 – Literature Review & Development of TTCP Metrics due to NETC Coordinator, 

Ms. Laurie Eddy, and the Project Technical Committee before January 16, 2016. 

 

Task 2 – Development of TTCP Metrics 

 

The team reviewed work zone TTCP metrics. Several work zone safety, mobility and operational 

performance measures were short listed. Some examples of safety performance measures are: 

o Crash frequency (e.g., total crashes, crashes by different levels of severity) 

o Percentages of crashes in various categories (e.g., severities, types of collisions, and contributing 

factors) 

o Crash rates (i.e., per million-vehicle-miles) 

o Crash costs 

o Service patrol dispatch frequency 

o Fire department dispatch frequency 

o Speeds 

o Speeding citation frequency 

o Inspection scores 

o Worker fatalities and injuries 

o Work zone intrusion frequency 

 

Some examples of work zone mobility and operational performance measures are: 

o Delay per vehicle 

o Queue length 

o Duration of queue 

o Volume/capacity ratio 

o Level-of-service 

o Volume (throughput) 

o % time at free-flow speed 

o % work zones meeting expectations for traffic flow 

o User complaints 

 

Based on these performance measures and the literature review conducted thus far, the team has the 

following recommendations for work zone TTCPs. They are further detailed in Post Task Report 1. 

 

o Widening the travel path to include a temporary 3-foot paved shoulder; 
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o Applying object markers at fixed object locations within 8 feet of the travel path; 

o Increasing the lateral offsets to fixed object locations; 

o Utilizing in-vehicle devices or on-board navigation devices to warn drivers of construction 

projects; 

o Using barrels instead of cones for expressway work zones to improve visibility and ensure 

delineation for lane shifts; 

o Providing desired spacing of 2 feet between concrete barriers and travel lanes to instill a sense of 

safety in high-speed roadways; 

o Use of ITS devices and arrow heads to ensure on-time merge before entering work zones; and 

o Collaborating with companies to develop user-based mobile applications such as WAZE or 

Google Maps and to provide up to date work zone related information. 

 

In addition, the team is working on a survey questionnaire for work zone TTCP metrics. This 

questionnaire will be sent out to different state DOTs to solicit inputs on TTCPs and metrics. 

 

Task 3 – Development of Methodology for Testing and Analyzing TTCPs 

 

All project team members have successfully completed the training for human subject protection. This 

training is required for the team to access the SHRP 2 NDS data and the associated roadway information 

database. Other than the training, the team has to fill out many forms and to obtain permissions from 

UMass Lowell Institutional Review Boards (IRB) and Virginia Tech. This process took longer time than 

we initially expected. The team has finished all the required paperwork and has obtained the roadway 

information database and some shapefiles. Such data can be used to identify work zones and roadway 

segments that have been frequently traveled by NDS volunteers. The team is expected to finalize the 

selection of roadway segments in the next 10 days so that we can order the NDS data for 2010 and 2011.  

Once the NDS data is available, the team will start to work on processing the NDS data.   

 

In addition, attempts were made to acquire SWZ data. The team has received some data from MassDOT. 

The data seems to be relevant and useful.  However, it was difficult to obtain additional information 

associated with the data, such as sensor location and work zone layout. Without such information, the 

usefulness of the SWZ data is limited. 

 

Task 6 – Project Meetings 

 

The project kickoff meeting was held on September 16, 2015. All technical committee members were 

invited to provide suggestions on types of work zones that should be included in this research. Based on 

the suggestions, a scenario of median closure for multilane highways/expressways/freeways was added 

in addition to the five types listed in Table 2 of the proposal. 

 

The first quarterly meeting will be held on December 21, 2015 from 2:00 PM to 3:00 PM. Progress thus 

far will be discussed at this meeting and suggestions from the project technical committee will be 

incorporated into the next quarter. 

 

H. PROBLEMS ENCOUNTERED: 

 

Paperwork to obtain NDS data from Virginia Tech took longer than anticipated. The team had to fill 

multiple forms, undergo training and obtain permission from several entities before acquiring the data. 

Also, smart work zone data from all New England states has not been easy to obtain. Data dictionary for 

the GIS data provided is not present and the team is currently working with available resources to begin 

data analysis. 
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I. TECHNOLOGY TRANSFER ACTIVITIES:   

 

o 1st Quarterly Report – A draft report was emailed to the technical committee on December 16, 

2015 for review. 

o Post Task Report 1: Literature Review & Development of TTCP Metrics - This report is due on 

January 16, 2016. 

 

J. STATUS BY TASK 

TASK % COMPLETE 

1 – Literature Review 90% 

2 – Development of TTCP Metrics 80% 

3 – Development of Methodology for Testing and Analyzing TTCPs 10% 

4 – Development of New TTCPs 0% 

5 – Evaluation of New TTCPs through Simulation 0% 

6 – Project Meetings 10% 

7 – Reporting 9% 

 

 

K.  PERCENT COMPLETION OF TOTAL PROJECT: ___10___% 

 

L. ACTIVITIES PLANNED FOR NEXT QUARTER: 
 

The project team will continue working on Tasks 1, 2, 3 and 7 and begin the analysis of SHRP 2 NDS data. 

Attempts to procure additional SWZ data from other state DOTs will continue. 

 

M. FINANCIAL STATUS: 

 

As of: Month, Day, Year 

Total Project Budget: $ _200,000_ 

Total Expenditures: $ __16,503__ 

 


