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IDOT RESEARCH

Contract research is administered by the Illinois 
Center for Transportation (ICT) at ATREL

Intergovernmental agreement between IDOT and 
University of Illinois Board of Trustees

3 Intergovernmental Agreements since 2005

Current IGA is for $33M from FY12 through FY16 

New IGA being negotiated

Presenter
Presentation Notes
IDOT RESEARCH IS MANY THINGS.  TODAY WE’RE GOING TO TALK ABOUT CONTRACT RESEARCH.IDOT’S CONTRACT RESEARCH PROGRAM IS ADMINISTERED BY UIUC THROUGH THE ILLINOIS CENTER FOR TRANSPORTATION, OR ICTICT IS LOCATED AT THE ADVANCED TRANSPORTATION AND ENGINEERING LAB IN RANTOUL, AT THE OLD CHANUTE AIR FORCE BASEICT EXISTS VIA AN INTER-GOVERNMENTAL AGREEMENT WITH UIUCFINISHING OUR 3RD IGA AND NEGOTIATING OUR 4TH 



IDOT Research

THEN

Presenter
Presentation Notes
ICT began in 2005.  the total program consisted of 12 projects, all of which were administered by UIUC – no outsourcing.  Bulk of the research was in pavements.We have grown. 



IDOT RESEARCH

NOW

Presenter
Presentation Notes
We now have 9 focus areas for our research: ConstructionEnvironmentPavement Design, Management & MaterialsPlanningPublic & Intermodal TransportationSafetyStructures, Hydraulic & GeotechnicalSustainabilityTraffic Operations and Roadside Maintenance As of September 1st, there are 50 active projects



Traffic Operations and Roadside 
Maintenance

Presenter
Presentation Notes
Today, we’re going to highlight some recent Traffic Operations/Roadside Maintenance and Safety research projects



Chloride Reduction Training

Create training for IDOT,   
other agencies, and 
private sector snow and 
ice professionals
Share best practices in 
winter maintenance
Ensure safe travel is 
provided to the public in 
a sustainable manner
Bottom line – reduce 
chloride loading on the 
environment

Presenter
Presentation Notes
Chloride Reduction TrainingThe impetus for this study was to ensure that IDOT, local public agencies, and other major users of deicing salts in Illinois had access to information on best practices for winter maintenanceOur job is to ensure motorists in IL are provided safe travelBottom line – Road salt used in deicing applications is big source of chlorides in the environment. Chloride has adverse effects on some plants and aquatic biota and may pose a risk to infrastructure and ecosystems.We wanted to minimize the environmental impact of chlorides Primary Investigator:Prof. Wilfrid Nixon (wilfrid-nixon@uiowa.edu)TRP Chair: Tim Peters (Tim.Peters@illinois.gov)Start Date:3/17/2014End Date:9/15/2014



Chloride Reduction Training

Topics covered
Purpose of winter maintenance
Application rates and calibration
Forecasts and storm tactics

Two formats allow flexibility in approach
PowerPoint presentation with embedded videos
Series of short videos that present the information 
in 3- to 5-minute “learning chunks”

Presenter
Presentation Notes
The training was built around the three objectives of winter maintenance: safety, mobility, and environmental protection.Training covers topics ranging from the purpose of winter maintenance to application rates and calibration to forecasts and storm tactics. The instructional material is available in two formats. One format is a traditional PowerPoint presentation with embedded videos. The other format is a series of short videos that present the information in 3- to 5-minute “learning chunks.”He adds that these two modes of presentation provide IDOT with flexibility in their training approach—for example, employees hired after the initial training was provided can view the video series on their own. The availability of two modes of presentation also accommodates different learning styles.



Chloride Reduction Training

IDOT staff – Operations 
SharePoint site 
District training sessions
Snow and Ice classes –
Illinois Technology 
Transfer Center

September 18 – Libertyville
October 6 – Moline
October 13 – Schaumburg
October 28 – Carbondale
November 4 – Effingham
November 17 – Springfield

Other states

Presenter
Presentation Notes
IDOT has more than 3,500 full- and part-time highway maintenance workers involved in winter operations who benefit Field supervisors and managers are also trained. The training materials are available on the Operations SharePoint siteThere have been district training sessionsThe products of the study will also be available for local public agencies through IDOT’s Technology Transfer Center.The training program has been shared with other state departments of transportation through the Clear Roads Pooled Fund Study.  



Traffic Incident Management Operational 
and Training Guide (Phase I and II)

Interstate crashes can result 
in property damage, traffic 
delays, and sometimes loss of 
life

Loss can be compounded by 
secondary crashes

Create training materials – in-
class training and on-line 
modules - to help incident 
responders work more safely 
and effectively

Presenter
Presentation Notes
Crashes on the interstate can result in property damage, traffic delays, and sometimes loss of life.  Things can get worse if secondary crashes occur as a result if incident responders unknowingly create additional conflict for the motoring public.  The overall goal of both phases of this project was to reduce responder fatalities and injuries, as well as to prevent secondary crashesThe phases of this project worked toward this goal by creating training materials both in-class (Ph I) and online training (Ph II) to help incident responders work more safely and effectively.The researchers created 11 online training modules, each lasting between 15 and 30 minutes, allowing responders to view the training modules in multiple sessions as necessary. The researchers also created an online video game and an in-class trivia game. The online video game allows responders to refine their traffic control and vehicle-positioning skills.Primary Investigator:Prof. Ryan Fries (rfries@siue.edu) Co-Investigator:Prof. Huaguo Zhou (zhouhugo@auburn.edu) TRP Chair: Geno Koehler (geno.koehler@illinois.gov) End Date:6/30/2014



Traffic Incident Management Operational 
and Training Guide (Phase I and II)

In-person and online training 
for first responders – IDOT, 
Law Enforcement, Fire, 
Emergency Workers, Towing, 
Local Agencies

Over 4,000 responders have 
been trained in class; nearly 
500 online

Attendees have consistently 
ranked training highly (4.5+ on 
a 5 point scale) and have 
ranked the instructors as 
highly knowledgeable (4.7+ on 
a 5 point scale)

Presenter
Presentation Notes
This training targets a wide variety of personnel – from IDOT to law enforcement, fire, emergency workers, towing, and local agenciesThe training has been very well received – to date, more than 4,000 responders have been trained in class; almost 500 on-line, and they consistently rate the course highlyThe impact is expected to be a clear and direct correlation to a decrease in responder injuries and fatalities, the number of secondary incidents, and a reduction in travel time related to congestion caused by these incidents.  As more personnel are trained, Illinois expects to continue to witness an increase in safety and mobility with respect to incidents.



Traffic Incident Management Operational 
and Training Guide (Phase I and II)

“Improved practices increase 
safety along Illinois roadways—
creating quicker responses to 
crashes and other incidents, 
cutting down on lane 
restrictions, and reducing 
secondary crashes.”   

Geno Koehler, Technical Review Panel 
Chair

Presenter
Presentation Notes
IMPLEMENTATION HAS HAD A REAL IMPACT IN ILLINOIS OTHER STATES SEE THE BENEFIT OF THIS RESEARCH, TOOWE were recognized by the AASHTO Research Advisory Committee WITH THE AWARDING OF A 2015 Sweet 16 High-Value Research Awards for THIS  project



Evaluating the Compatibility of Durable 
Pavement Markings on Pavements

IDOT has used a wide variety 
of pavement marking 
systems – with varying 
success
Evaluate the durability of 
various pavement markings 
on a variety of pavement 
types, traffic conditions, and 
snowfall events. 
Develop pavement marking 
installation and inspection 
guide including cost-benefit 
information

Presenter
Presentation Notes
The Illinois Department of Transportation (IDOT) uses a variety of different pavement marking systems and has experienced a wide range of pavement marking performance.The purpose of this project was to evaluate durability in the field on both Portland cement concrete (PCC) and hot-mix asphalt (HMA) pavements over a period of four years, and Develop a pavement marking selection guide based on performance results, in an effort to maximize marking performance by optimizing pavement marking selection. Primary Investigator:Ms. Carmine Dwyer (CDwyer@ara.com) Co-Investigator: William Vavrik (wvavrik@ara.com) TRP Chair: Kelly Morse (Kelly.Morse@illinois.gov) Start Date:12/1/2009End Date:11/30/2013



Evaluating the Compatibility of Durable 
Pavement Markings on Pavements

Reference for selecting 
optimum pavement marking 
materials for different site 
criteria
Provides matrices of 
recommended materials
Developed procedure for 
inspecting the installation of 
markings for all marking 
types 

Presenter
Presentation Notes
The Pavement Marking Selection Guide is a Single reference with standardized best practices for selecting optimum marking materials based on different criteriaMatrices are provided to help you select recommended materialsA procedure was developed to help field staff inspect installation



Evaluating All-Weather Pavement Markings 
and Lab Methods to Simulate Field Exposure

PROBLEM
How to recommend 
approval/rejection of 
various all-weather  
markings?

SOLUTION
Evaluate in-service all-
weather pavement 
markings
Develop lab tests that 
simulate degradation 
mechanisms in the field

Presenter
Presentation Notes
Pavement Marking Selection Guide developed as part of previous study was valid for products that had been testedBut what about new products, or products not specifically tested?FOLLOW-UP PROJECT – will develop methodology to test different markings by creating lab tests that mimic field conditionsSlated to end 12/31/2015Primary Investigator:Mr. Neal Hawkins (hawkins@iastate.edu) Co-Investigator: Omar Smadi (smadi@iastate.edu) TRP Chair: Kelly Morse (Kelly.Morse@illinois.gov)Start Date:4/1/2012End Date:12/31/2015



Safety and Efficiency Benefits of Implementing 
Adaptive Signal Control Technology (ASCT) in Illinois

Current coordinated signal systems have limited 
flexibility to adjust timings due to the changes in 
traffic capacity and demand

ASCT can improve traffic flow and capacity by 
continuously adjusting signal timings based on the 
changes in traffic demand

ASCT can also improve traffic safety
Reduce rear-end crashes by reducing the number 
of stops and promoting more consistent and 
uniform speeds throughout the corridor.  
By adjusting intersection phase times to demand, 
angle and red-light running crashes are reduced 

Presenter
Presentation Notes
Why ASCT?Current coordinated signal systems have limited flexibility to adjust timings due to the changes in traffic capacity and demand ASCT can improve traffic flow and capacity by continuously adjusting signal timings based on the changes in traffic demandASCT can also improve traffic safetyReduce rear-end crashes by reducing the number of stops and promoting more consistent and uniform speeds throughout the corridor.  By adjusting intersection phase times to demand, angle and red-light running crashes are reduced Primary Investigator:Prof. Ray Benekohal (rbenekoh@illinois.edu) TRP Chair: Kyle Armstrong (kyle.armstrong@illinois.gov) Estimated completion date - May 31, 2016



Safety and Efficiency Benefits of Implementing 
Adaptive Signal Control Technology (ASCT) in Illinois

ASCT installed on Neil Street in Champaign
Traffic volume, queue length, and signal timing data has been collected  
for “standard” traffic and special events
Collect pre- and post-installation crash and efficiency data, and calculate 
crash modification factor 
Results will provide IDOT with specific information regarding the safety 
and efficiency benefits of ASCT

Presenter
Presentation Notes
This project will quantify safety and efficiency benefits of implementing adaptive signal control technologies (ASCT) in Illinois. ASCT was installed in Champaign, on Neil Street, at a series of intersections There are several signalized intersections, and crash and efficiency data for the before and after conditions will be collected. That will allow the researcher to develop a Crash Modification Factor (CMF) The arterial will be utilized as a test bed for future hand-on training, to evaluate traffic signal control system components, and to assess safety benefits of new and improved traffic control devices at signalized intersections. Primary Investigator:Prof. Ray Benekohal (rbenekoh@illinois.edu) TRP Chair: Kyle Armstrong (kyle.armstrong@illinois.gov) Estimated completion date - May 31, 2016



Safety Engineering



Effects of Intersection Right-Turn Lane Design & 
Skew on Safety & Operations

Raised channelized 
islands with exclusive 
right-turn lanes pose 
problems

Reduced sight distance
Increased rear-
end/turning crashes
Pedestrian conflicts

Presenter
Presentation Notes
At intersections on state routes in Illinois, raised channelized islands with exclusive right-turn lanes are commonly used. Some islands are designed for larger trucks and as a result may incorporate skew anglesThis configuration may lead to reduced sight distance and increased rear-end and turning crashes. Pedestrian conflicts are also a concern due to the fact that the driver's attention is divided between looking forward for potential pedestrians and looking backward to the traffic stream. How to improve?IDOT has reconfigured or removed islands with such skew angles at six intersections in the greater Peoria area. This should improve right turn motorist’s view of oncoming trafficPerform a before and after analysis to quantify crash reductionDevelop crash modification factors for the modified right turn channelization design based on 3-years of after data at 8 test sites Perform a benefit-cost analysis to quantify the cost effectiveness of the modified right turn island designPrimary Investigator:Prof. Kerrie Schattler (kschattler@bradley.edu) Co-Investigator: Kris Maillacheruvu TRP Chair: Sean Coyle (sean.coyle@illinois.gov)Start Date:9/1/2011End Date:6/30/2016



Effects of Intersection Right-Turn Lane 
Design & Skew on Safety & Operations

Reconfigured right-hand turn lanes
Develop test and control sites to examine 
effectiveness of the right-turn lane treatment 
Quantify crash reductions and operational 
improvements
Develop Crash Modification Factors 
Develop Benefit/Cost analysis

Traditional Design Modified Design

Presenter
Presentation Notes
Here’s an illustration of the traditional and modified designs that were testedHow to improve?IDOT has reconfigured or removed islands with such skew angles at six intersections in the greater Peoria area. This should improve right turn motorist’s view of oncoming trafficPerform a before and after analysis to quantify crash reductionDevelop crash modification factors for the modified right turn channelization design based on 3-years of after data at 8 test sites Perform a benefit-cost analysis to quantify the cost effectiveness of the modified right turn island designPrimary Investigator:Prof. Kerrie Schattler (kschattler@bradley.edu) Co-Investigator: Kris Maillacheruvu TRP Chair: Sean Coyle (sean.coyle@illinois.gov)



Effects of Intersection Right-Turn Lane 
Design & Skew on Safety & Operations

Study slated to end 6/30/2016

Preliminary results indicate:
RT Related Crashes at Subject Approach - 61% 
Reduction
Intersection Injury (K,A,B,C) Crashes - 39% 
Reduction

Forthcoming Research products 
Technical Brief
Webinar on Right-Turn Lane Design and Skew – Stay 
Tuned! 

Presenter
Presentation Notes
This study is still in progress, with an estimated completion date of 6/30/2015The study was extended to gather enough crash data to be able to develop crash modification factorsSafety performance functions (SPFs) were further investigated and developed (using the 116 approaches) to model annual average Total Intersection Crashes, Total Intersection Injury (K,A,B,C) Crashes and Right-Turn Related Crashes at the Subject Approach. Each model was applied to the observed crash and geometric data using the Empirical Bayes (EB) Method. �The preliminary results (including data through June 2014) for the % reduction in annual average crash frequency are as follows:�EB Method: BU Generated SPFs�37.4% for Total Intersection Crashes�39.0% for Total Intersection Injury (K,A,B,C) Crashes�57.8% for Total Crashes at the Subject Approach�61.0% for Right-Turn Related Crashes at the Subject ApproachDr. Schattler and Sean Coyle are committed to implementation, and are producing a Tech Brief and also a webinar on this project, to inform us all of their findings and the design modificationsThe webinar is expected to be held this fall and will be posted on ICT’s website�



Investigation of Contributing Factors Regarding 
Wrong-Way Driving (WWD) on Freeways (PH I and II)

Phase I
Identify factors that 
contribute to WWD
Develop counter-measures 
to reduce driving errors and 
related crashes

Phase II
Develop guidebook on 
WWD countermeasures
Organize nationwide peer-
to-peer workshop
Before-and-after study 
showing impact of 
deployed countermeasures

Presenter
Presentation Notes
In Illinois, between 2004 and 2009 alone, there were 217 wrong-way crashes, resulting in 44 killed and248 injured. The objective of this research project was to determine the contributing factors to wrong-way crashes and to develop promising, cost-conscious countermeasures to reduce these driving errors. The countermeasures include signs, pavement markings, and traffic signals, as well as geometric elements and design considerations such as interchange layout and arrangement of exit ramps. Primary Investigator:Prof. Huaguo Zhou (zhouhugo@auburn.edu) Co-Investigator:Prof. Ryan Fries (rfries@siue.edu) �Brent Vaughn (bvaughn@siue.edu) TRP Chair: Richard Coakley and Priscilla TobiasStart Date:7/1/2010   End Date:9/30/2015At the time the study was to end, there was a rash of WWD crashes, and a second phase was startedThe second phase implemented the findings of the first phase, and created a guidebook on WWDA national workshop was held to discuss our findingsbefore-and-after study showing that the number of WWD crashes declined after the countermeasures recommended in the guidelines were put into place at selected high-crash locations in Illinois.



Investigation of Contributing Factors Regarding 
Wrong-Way Driving (WWD) on Freeways (PH I and II)

WWD Countermeasures Guidebook

ATSSA Preliminary Guidebook

National WWD Summit

Updated details for ramp signage

Class on new details and 
countermeasures

Before/after study
Nearly 40% reduction in WWD 

crashes

Almost 13% reduction in WWD fatal 
crashes

Presenter
Presentation Notes
A wealth of products came out of this research, with successful implementation WWD Countermeasures GuidebookATSSA Preliminary GuidebookNational WWD SummitUpdated details for ramp signageClass on new details and countermeasures - 4-hour training course was held on March 26, 2015.  4 modules covered engineering countermeasures, enforcement, and education. Participants were highly satisfiedBefore/after study – Nearly 40% reduction in WWD crashes  Almost 13% reduction in WWD fatal crashes



Investigation of Contributing Factors Regarding 
Wrong-Way Driving (WWD) on Freeways (PH I and II)

“…helped us (IDOT) better understand the contributing 
factors such as time of day, types of interchanges, 
roadway features, and behavior aspects that are over-
represented in wrong way driving crashes.”   “…results 
allowed IDOT to utilize limited safety funds and enhance 
the safety performance of over 300 interchanges across 
the state through improved pavement markings and 
signing.” Priscilla Tobias, Technical Review Panel Co-Chair

“I … know of several cases in which the summit and the 
WWD documents inspired other states to embark on their 
own initiatives to address the safety challenge. While that 
is certainly a testament to the value of this project, it also 
wouldn’t have been possible without the involvement of 
IDOT folks at national levels. … This is exactly the kind of 
state-led, nationally coordinated effort that produces 
positive results across the country.” Jeffrey Shaw, Intersections 
Program Manager for the FHWA Office of Safety

Presenter
Presentation Notes
IMPLEMENTATION HAS HAD A REAL IMPACT IN ILLINOIS 



IDOT Research IS

• Practical: Implementation is the goal of every study

• Mission Based: Projects are narrowed down by the experts, 
and selected based on their impact to the Department and 
our mission

• Used every day at IDOT:
Clearing Snow

Seeding Specifications Crash Reduction

Work Zone Safety Building Bridges

Training Modules Signalization Testing Materials

Presenter
Presentation Notes
That’s quite a testament to IDOT researchIn general, IDOT research is practical.  Our goal is to implement the results of every study We try to target the projects that are of most interest to staff, and that will impact our livesWe strive to use our research results every day.



You can…

Get Involved!
Submit Research Needs to Technical Advisory Group 
members
Review the Research Needs on the ICT website and 
provide feedback

Be the Expert!
Volunteer to be on a Technical Review Panel
Assist with Implementation

Tell your Colleagues! 
Encourage your co-workers to learn more about IDOT’s 
Research Program

ICT website: http://ict.illinois.edu

Presenter
Presentation Notes
Hopefully this will inspire you to get involved.  It’s actually fairly easy:Get Involved!Submit Research Needs to Technical Advisory Group membersReview the Research Needs on the ICT website and provide feedbackBe the Expert!Volunteer to be on a Technical Review PanelAssist with ImplementationTell your Colleagues! Encourage your co-workers to learn more about IDOT’s Research Program

http://ict.illinois.edu/


Amy Schutzbach

Engineer of Physical  Research

217-782-2631

Amy.Schutzbach@illinois.gov

mailto:Amy.Sschutzbach@illinois.gov
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