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Problem 
 Work zones can have significant operational 

impacts. 
 

 The number of freeway work zones in the 
US is projected to increase. 

 DOTs need accurate tools that can accurately predict work 
zone impacts.  
• FHWA identified microscopic models as having the potential to 

better predict work zone operational impacts.1 

 
 Most microsimulation tools are not designed to simulate 

driver behavior through work zones. 
 Therefore, they cannot be used to accurately predict work zone 

impacts (such as queue, delay, etc). 

1 FHWA Traffic Analysis Toolbox 

http://ops.fhwa.dot.gov/trafficanalysistools/
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Project Overview 
Project Goal: 

Create a work zone software to interface with existing 
microsimulation software tools, that enables them to accurately 
simulate car-following behavior through freeway work zones 

 

Project Purpose: 
To provide engineers and planners at State/local DOTs and 
consulting firms with a tool that can better predict the operational 
impacts of freeway work zones 
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Project Overview 
Project Objectives: 
 Identify & review the most prevalently used microsimulation tools 
 Process FHWA Living Laboratory Work Zone Driving Data 
 Calibrate and validate the work zone driver behavior algorithms  
 Using an instrumented vehicle & data from MassDOT, collect work zone 

driver behavior data in freeway work zones in MA 
 Create a Work Zone Software to interface microsimulation tools 
 Interface the Work Zone Software with one (1) of the microsimulation tools  
 Demonstrate capabilities of the Work Zone Software by interfacing with a 

microsimulation software tool 
 Create a User’s Guide 
 Conduct R&D in a manner that fosters T2 

https://www.fhwa.dot.gov/publications/publicroads/13marapr/04.cfm
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Project Overview 

Timeline for Project:  
 1. Kick-Off Project:   August 27th & 28th, 2015 

 2. Review Microsimulation Software Tools:   January 2016 

 3a. Process TFHRC LL Data:   May 2016 

 3b. Data Collection in MA Work Zones:  October 2016 

 4a. Calibrate and Validate Algorithms:   November 2016 

 4b. Create Work Zone Software:   October 2016 

 5. Demonstrate the Work Zone Software using VISSIM:    May 2017 

 6. Create a User’s Guide:    October 2017 
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Background: Car-Following 

Wiedemann 74 Car-Following Model (used in VISSIM)1 

1 PTV-AG, VISSIM 5.10 User Manual. 2008 
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Background: FHWA Work Zone Model 

Multidimensional Car-Following Model1  
1  Lochrane (2015).  “A New Multidimensional Psycho-Physical Framework for Modeling Car-

Following in a Freeway Work Zone” 

http://etd.fcla.edu/CF/CFE0005521/LOCHRANE_Dissertation_Final_Edits.pdf
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Background: FHWA Work Zone Model 

Multidimensional Psycho-Physical Car-
Following Framework1 

Modified Field Theory2 

1  Lochrane (2015).  “A New Multidimensional Psycho-Physical Framework for Modeling Car-Following in 
a Freeway Work Zone” 

2  Berthaume (2015).  "Microscopic Modeling of Driver Behavior Based on Modifying Field Theory for 
Work Zone Application" 

 

http://etd.fcla.edu/CF/CFE0005521/LOCHRANE_Dissertation_Final_Edits.pdf
http://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1328&context=dissertations_2
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Background: TFHRC Living Laboratory 
Work Zone Data 

 Macroscopic data, collected & reported 
per lane, per 15 minute interval  

 Includes: volume, occupancy, 85th 
percentile speeds, & average gap 

 

 Car-following data, collected at 40Hz 
for every vehicle & reported at 10 Hz 
for each run.  

 Includes: relative distance, velocity, 
accel/decel, etc. 

 

Instrumented Road 
Vehicle (IRV) 

Remote Traffic Microwave 
Sensor (RTMS) Units 
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3a. Process Work Zone Data 
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3a. Process Work Zone Data (cont.) 
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3a. Process Work Zone Data (cont.) 
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3a. Processed Driver Books 
62 Processed Driver Books will be published to the Research Data 
Exchange (RDE), along with a Metadata document, a version of the 
processing tool we developed, and a short report describing how we 
processed the radar data. 
 
 
 
 
 
 
 
 
 
 
 
 

Each booklet contains four tabs: 
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3a. Processed Driver Books (cont.) 

1. Car Following Instances.  
Information about each 
car-following instance, 
taken from the Car-
Following Identification 
Template. 
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3a. Processed Driver Books (cont.) 

2. Radar Data.  Processed 10 Hz car-
following data 
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3a. Processed Driver Books (cont.) 

3. ΔV/ΔX Plots.  Relative 
distance (ΔX) [m] vs. 
relative velocity (ΔV) [m/s] 
for each car-following 
instance.   
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3a. Processed Driver Books (cont.) 

4. ΔV/ΔT Plots. Relative 
velocity (ΔV) [m/s] over time 
(ΔT) [hh:mm:ss.s] for each 
car-following instance.   



18 

3b. Collect Data in MA 

• Will collect car-following data in Massachusetts work zones 
using the IRV 

• Will identify and classify car-following instances. 
• Will use the fields from the VA study + additional fields 

(such as road weather, peak vs. off-peak, rural vs. urban 
freeways, etc.) 

• Working with MassDOT to supplement data with macroscopic 
data (such as traffic counts, where available) and geometric 
data for work zones (where available). 
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4a. Calibrate Model… 
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4a. …Validate Model 
Aggregate field data for each driving condition & compare 
calibrated model (left) in Excel to field data (right).   

Use Microscopic Performance Measures 
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4b. Create Work Zone Software 

* The Driver Software Platform 
includes placeholders for Road 
Weather, CV/AV, and other 
driving conditions and/or 
specialized vehicles. 
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4b. Create WZ Software (cont.) 

* SUMO and VISSIM are used as examples.   
* Alternative interfaces can be designed for each software, and/or the FHWA Driver Model Software could be directly incorporated  

GUI Developed in: 
MATLAB 

 
Final Version: 
A Stand-Alone 

Executable in C# 
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5. Demonstrate WZ Software in a 
Microsimulation Package 
 Interface Work Zone Software with a microsimulation 

software package using a DLL interface 

 Construct three networks using the software package: 
1. A straight work zone segment 
2. I-395 in VA (work zones from 2013) 
3. I-91 in Springfield, MA (work zones from 2016) 

 For each network, compare: 
 

 Field vs. Microsim Software vs. Microsim Software w/ WZ Add-On 
 

Use Macroscopic Performance Measures (such as capacity, 
queue length, total delay, and average travel speed) 
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6. Create a User’s Guide 

 Define the type of data you’ll need to calibrate your 
models 

 Explain how to process this data 
o How to use data processing tools 

 Explain how to calibrate the Work Zone model 

 Explain how to use Work Zone Software 
o How to install the software 

o How to use the GUI 

o Documents describing software architecture (for those who wish 
to modify it) 

 Explain how to use Work Zone Software w/ VISSIM 
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Expert Panel 

Volunteer Expert Panelists provide feedback on research 
approach and products. 

Panelists include representation from three groups: 
 End Users [engineers and planners at State/Local DOTs, MPOs, and 

private engineering consultancies] 
 Technical Experts in Microscopic Modeling [professors, 

researchers, and FHWA staff] 
 Microsimulation Software Companies [software engineers and 

market analysts] 

 



26 

Thank you 

For more information, please contact: 
 
 
Andrew Berthaume, Ph.D. 
Project Lead – USDOT/Volpe Center 
Ofc: (617)-494-3159 
Andrew.Berthaume@dot.gov 

 
 

Chris Melson 
Project Lead – Turner Fairbank Highway 

Research Center  
Christopher.Melson@dot.gov   

Taylor Lochrane, Ph.D. 
Turner Fairbank Highway Research Center  
Taylor.Lochrane@dot.gov  

 

mailto:Andrew.Berthaume@dot.gov
mailto:Christopher.Melson@dot.gov
mailto:Taylor.Lochrane@dot.gov
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