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Highway Administration. This report does not constitute a standard, specification, or regulation.
Trademark or manufacturers’ names appear in this report only because they are considered essential
to the object of this document and do not constitute an endorsement of product by the Federal Highway
Administration, the Illinois Department of Transportation, or the Illinois Center for Transportation.
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EXECUTIVE SUMMARY
To satisfy the provisions of 23 CFR 511, state departments of transportations and other transportation
agencies were required to establish real-time systems management information programs by
November 2014. These programs are responsible for collecting and disseminating (1) travel times, (2)
lane closures due to traffic incidents, (3) lane or road-closing construction activities, and (4) road
weather conditions.
The objective of this study was to provide the Illinois Department of Transportation (IDOT) with
guidance on compliance with 23 CFR 511. To meet this objective, the researchers:
•

Considered the accuracy, availability, and coverage of IDOT travel times in the Chicago and St.
Louis metropolitan areas;

•

Measured the accuracy, availability, and coverage of traveler information related to traffic
incidents occurring on IDOT expressways/interstates;

•

Measured the accuracy, availability, and coverage of traveler information related to lane or roadclosing construction activities on IDOT expressways/interstates;

•

Considered the accuracy, availability, and coverage of the weather information IDOT provided
for travelers on their expressways/interstates; and

•

Guided the selection of the most important non-interstate routes, defined as routes of
significance by 23 CFR 511, for the Chicago and East St. Louis metropolitan areas.

The researchers found that the travel-time information in the Chicago area was 85.6% accurate, IDOT’s
traffic incident information was 87.0% accurate, and IDOT’s construction information was 73.1%
accurate. The study also identified the locations where traveler information was not provided to the
public and identified data archiving practices that are needed for future evaluations. The researchers
recommend the following action items for IDOT to come into compliance with the requirements of 23
CFR 511:
•

•

Expand the measurement of expressway travel times in the Chicago area along:
o

Interstate 55 from Lorenzo Road (milepost 240) to the Will–Grundy county line, and

o

Interstate 57 from I-80 to the Will–Kankakee county line.

Continue expanding the measurement of expressway travel times in the Chicago area along:
o

Interstate 80 from IL-43 (Harlem Avenue) to Aux Sable Township in Grundy County.

•

Repair the travel time system for the interstates in East St. Louis metropolitan area.

•

Expand the measurement of interstate travel times in the East St. Louis metropolitan area, as
recommended in the first phase of this study.

•

Implement training about the requirements for reporting traveler information from 23 CFR 511.
This training is recommended for employees overseeing construction activities and those in
communications centers and traffic management centers.

•

Update Section 701, Work Zone Traffic Control and Protection, of the IDOT Standard
Specifications for Road and Bridge Construction (IDOT 2012) to facilitate the flow of traveler
information from contractors to IDOT.

•

Begin archiving the time when Station 1 disseminates traffic incident information to the public.
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•

Begin archiving a baseline weather source, such as the National Weather Service, during winter
storms.

•

Establish a system to measure the availability of all traveler information provided by IDOT
websites, such as Getting Around Illinois.

•

Begin preparing to disseminate real-time traveler information along the selected routes of
significance.

•

Start evaluating the quality of traveler information along routes of significance in November
2016.

The findings of this research suggest that completing these action items will help IDOT come into
compliance with the requirements of 23 CFR 511. Because non-compliance could lead to the loss of
federal funding, these action items should be addressed as soon as possible.
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CHAPTER 1: INTRODUCTION
1.1 REGULATION REQUIREMENTS
On November 8, 2010, Part 511 of Title 23 of the United States Code of Federal Regulations (23 CFR
511) was published, identifying parameters for Real-Time System Management Information Programs
(RTSMIPs). To comply with the federal regulation, transportation agencies are required to provide realtime traveler information, such as construction activity, lane-blocking incidents, adverse weather
conditions, and travel times (Fries et al. 2015), along U.S. interstates and along the routes of
significance within a Metropolitan Statistical Area (MSA). The implementation of this federal regulation
was broken into two phases.
The first phase of this regulation included making the RTSMIPs operational by November 8, 2014, for
all U.S. interstates (23 CFR Part 511 2010). This regulation will affect all 50 states as well as
Washington, D.C., and Puerto Rico because they all have interstate highways. In particular, the thirdmost interstate miles in the United States are operated by the Illinois Department of Transportation
(IDOT).
The second phase requires the expansion of RTSMIPs on or before November 8, 2016, to include
routes of significance in MSAs. To identify the routes of significance, state departments of
transportation (DOTs) were guided to work with local and regional transportation and planning agencies
to identify the non-interstate routes most significant to each MSA. According to the Federal Highway
Administration (FHWA 2010), the following factors should be considered to identify these routes:
•

Roadway safety

•

Public safety

•

Economical productivity

•

Severity and frequency of congestion, and

•

Utility of the highway to serve as a diversion route for congested locations (FHWA 2010)

Only MSAs with a population greater than 1,000,000 are required to identify and include routes of
significance in their RTSMIPs. According to the most recent census, there were 52 MSAs in the United
States that met that population requirement, including MSAs in 38 states, Washington, DC, and Puerto
Rico. There were two MSAs in Illinois that met this criteria: Chicago and the eastern part of the St.
Louis area (Fries et al. 2015).
In addition to providing traveler information, 23 CFR 511 requires that the information meet minimum
requirements for timeliness, accuracy, and availability. The minimum requirements for the timeliness
are either 10 or 20 minutes, depending on the type of information and whether the roadway is within a
metropolitan area. The minimum requirement for travel-time information dissemination along limitedaccess roadways in metropolitan areas is 10 minutes or less from the completion time of the travel-time
calculation. Travel-time information is not required outside of MSAs. In metropolitan areas, construction
information must be provided within 10 minutes of lane or roadway closures or reopening and 20
minutes outside of metropolitan areas. Similarly, lane or roadway-blocking incident information must be
disseminated within 10 minutes in metropolitan areas and within 20 minutes outside metropolitan areas.
The time is measured starting when the incident is verified by the transportation agency.
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Furthermore, weather information about hazardous driving conditions and those causing lane or
roadway blockages must be provided to the public within 20 minutes of the time the conditions or
blockages are reported. Lastly, the minimum accuracy required for all real-time information is 85%, and
the information must be available 90% of the time (FHWA 2010). These criteria are summarized in
Table 1.
Table 1. Data Quality Measures of Effectiveness (FHWA 2010; Fries et al. 2015)
Travel Time

Weather
Information

Construction
Activities

Traffic
Incidents

Accuracy

>85%

N/A

>85%

>85%

Availability

>90% of time

>90%

>90%

>90%

Timeliness

<10 min.

<20 min.

<10 min. urban
<20 min. rural

<10 min. urban
<20 min. rural

Although the federal regulation defines minimum requirements, it does not specify the technologies to
be used for information collection and dissemination. The FHWA (2010) recommended that existing
monitoring systems should be taken advantage of and built upon to meet the requirements of the
regulation.
There are two primary objectives for disseminating real-time information: (1) travelers receive the
information directly to make appropriate travel decisions and (2) other agencies and third-party
information providers receive the information to make appropriate operating and maintenance decisions
regarding the transportation network (Consensus Systems Technologies, Cambridge Systematics, and
FHWA 2013).
1.2 RELIABILTY
Over the past two decades, congestion has continued to increase in magnitude and decrease in
predictability (NCHRP 2008). Traffic events that cause congestion change from day to day on the same
highway. To avoid being late, travelers plan their routes ahead of time and often leave earlier than
needed out of concern about the unreliability of travel conditions.
According to Cambridge Systematics (2005), the definition of travel-time reliability is how much travel
times vary over the course of time (Cambridge Systematics 2005). Their research identified seven
sources that predominantly influence congestion. The seven sources were divided into three
categories: physical highway features, traffic demand, and traffic-influencing events. The physical
highway features category includes traffic control devices and physical bottlenecks. Under traffic
demand, the two congestion sources were fluctuation in normal traffic, including day-to-day variability,
and special events. Under traffic-influencing events, the three congestion sources were traffic incidents,
work zones, and weather. Those traffic-influencing events were considered the main contributors to
unreliable roadway travel times.
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CHAPTER 2: METHODS USED TO REVIEW TRAVELER INFORMATION
FROM IDOT
This chapter details how the researchers collected and analyzed the accuracy of four distinct types of
traveler information: travel times, construction information, incident information, and weather
information. Next, this chapter addresses how the availability of traveler information was reviewed and
how routes of significance were identified.
2.1 EVALUATING TRAVEL-TIME ACCURACY
The following text explains the methods that were used to collect the travel-time information reported by
IDOT for interstates in the Chicago metropolitan area. All the interstates within the boundaries of the
Chicago metropolitan area of influence were considered, excluding the roads operated by the Illinois
State Toll Highway Authority (ISTHA) and the Chicago Skyway, as shown in Figure 1. The boundaries
of the metropolitan area were identified by the transportation stakeholders in IDOT and the Chicago
Metropolitan Agency for Planning (CMAP).

Figure 1. Chicago metropolitan area of influence
(Chicago Metropolitan Agency for Planning 2014).
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There are various systems that disseminate freeway travel-time information in Illinois (Fries et al. 2015).
For example, the Travel Midwest website (www.travelmidwest.com), which is updated by the Gateway
Traveler Information System (GTIS) based on sensor data from the Illinois Department of
Transportation (IDOT) and other agencies, including the Illinois State Toll Highway Authority, the
Indiana Department of Transportation, the Indiana Toll Road, the Iowa Department of Transportation,
the Michigan Department of Transportation, the Minnesota Department of Transportation, the
Wisconsin Department of Transportation, the Ontario Ministry of Transportation, the Lake County
Illinois Division of Transportation, the City of Chicago Department of Transportation, and the Chicago
Skyway (Great Lakes Regional Transportation Operations Coalition 2015).
The Travel Midwest website serves as an information hub for travel-time information for the interstates
in the Chicago metropolitan area. On the basis of the requirements of the FHWA Final Rule published
as 23 CFR 511, the defined area of influence of the Chicago metropolitan area, and the scope of this
study, the following interstate sections were reviewed for travel-time accuracy, availability, and
coverage:
•

I-55 (I-80 to the Dan Ryan)

•

I-57 (I-80 to the Dan Ryan)

•

I-80 (IL-43 to the Illinois/Indiana state line)

•

I-94 (Deerfield Road to the Illinois/Indiana state line)

•

I-290 (Lake Cook Road to IL-43)

Some of the other interstates were not chosen for analysis because they are operated by the Illinois
State Toll Highway Authority and/or Chicago Skyway, such as I-294, I-355, I-88, I-94, and I-90.
Although these agencies must also comply with 23 CFR 511, their evaluation was outside the scope of
this study.
Three data categories were used for sampling; the AM peak, PM peak, and off-peak segments. The AM
peak was considered to be from 7:00 to 9:00 a.m., the PM peak was 4:00 to 6:00 p.m., and the off-peak
time was any time outside the peak hours. The disseminated travel-time information on the Travel
Midwest website for all the interstates within the area of influence was recorded in a spreadsheet. A
total of 83 travel-time segments were reviewed for accuracy. As shown in Figure 2, there were 42
segments along I-94 west- and eastbound, 17 segments along I-55 north- and southbound, 9 segments
along I-290 west- and eastbound, 8 segments along I-80 west- and eastbound, and 7 segments along
I-57 north- and southbound.
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I-80
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17

Figure 2. Number of segments evaluated for each interstate.
To randomize the sampling of the data into these three categories, a random number generator was
used. Each segment was assigned a random number between 1 and 1000. Accordingly, segments that
were assigned a number between 1 and 333 were chosen for PM peak sampling, segments assigned a
number between 334 and 667 were chosen for AM peak sampling, and the remaining segments were
for off-peak sampling. The travel-time segments were divided randomly into AM peak (26 segments),
PM peak (27 segments), and off-peak (25 segments). During the study, some of the travel-time
segments displayed on the Travel Midwest website did not include travel-time information due to sensor
failure; therefore, those segments were not evaluated for accuracy but were noted with respect to data
availability.
To evaluate the accuracy of the travel times along these interstate segments, the researchers reviewed
several potential sources of baseline data, including Google Maps probe vehicle data, HERE.com data
provided to the metropolitan planning organization from the Federal Highway Administration, or field
probe vehicles driven by the research team. Google Maps probe vehicle data were chosen as the
baseline source for the interstates in the required area of influence. Google Maps was chosen because
their information was collected through the cell phones of drivers, unlike the HERE.com information
provided to the public, for which the travel-time information uses some data from IDOT. The travel
times from Google Maps was assumed accurate because (1) during peak periods there was a large
enough sample size of probe vehicles and (2) during off-peak periods the travel times are quite
consistent because there is limited congestion.
During the study period, one travel time for each segment was recorded during the AM peak, the PM
peak, or the off-peak period. A more-extensive data collection effort confirmed that one sample per
travel-time segment was adequate to assess the accuracy on a regional level (see Appendix A).
Along with the travel time, the length displayed on the Travel Midwest website and the length measured
on Google Maps was recorded. The travel times were compiled into a spreadsheet, and computer
screen shots of the disseminated travel times were captured from both the Travel Midwest website and
Google Maps. The researchers took care to collect the travel times from both sources during the same
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minute of the same day. The researchers then compared the travel times from both sources, measuring
the accuracy using Equation 1 (Fries et al. 2015).
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (%) =

where

n
x i(collected)
x i(reported)
i

𝑛𝑛
𝒳𝒳𝒾𝒾(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) − 𝒳𝒳𝒾𝒾(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)
1
�� 1 − �
�� × 100
𝑛𝑛
𝒳𝒳𝒾𝒾(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)
𝑖𝑖=1

(1)

= number of travel time measurements collected in the field
= travel time measured from field tests
= travel time estimated from field devices and reported to the public
= travel-time run number (Fries et al. 2015)

Because the road segments in the analysis varied in length from approximately 1 to 38 miles, the
researchers chose to use a weighted average to reflect the accuracy. During the study, the researchers
identified that segments of 1 mile could have an accuracy of 50% when the travel times differed by only
1 minute. For example, if IDOT disseminated the travel time on a particular segment as 1 minute while
the baseline source’s travel time for that segment was 2 minutes, then the accuracy percentage was
50% even though the travel time differed by only 1 minute. Similarly, if IDOT disseminated a travel time
of 2 minutes while the baseline source disseminated 1 minute, the calculated accuracy percentage was
0%. In other words, if the reported travel time was double the collected travel time, the accuracy
percentage was calculated as 0%.
After the accuracy percentage of each travel-time segment had been calculated, it was multiplied by the
length measured for all the segments and then divided by the total length measured for all travel-time
segments. Equation 2 was used to determine the weighted average accuracy of the travel-time
information. Using a weighted average helps represent the accuracy of travel time per mile instead of
per road segment. Again, the researchers decided that a weighted average was more appropriate
because of the large difference in travel-time segment lengths.

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊ℎ𝑡𝑡𝑡𝑡𝑡𝑡 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (%) =

∑𝑛𝑛𝑖𝑖=1 ���1 − �

𝒳𝒳𝒾𝒾(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) − 𝒳𝒳𝒾𝒾(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)
�� × 100� × 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ�
𝒳𝒳𝒾𝒾(𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶)
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ

(2)

The regulation requirements specify that the travel-time information should be available to the public
and meet a minimum accuracy of 85%. The travel-time weighted average accuracy calculated from
Equation 2 should be equal to or more than the minimum accuracy of 85% to comply with this
regulation.
A statistical method, analysis of variance (ANOVA), was used to determine the difference between the
average travel times reported by IDOT and those reported by a baseline source. The ANOVA test
assumes several factors, such as there are no expected errors, the difference between all the
variances is zero, and the errors are normally distributed and independent of each other. The ANOVA
test was performed using the data analysis tool in Microsoft Excel 2013. A 95% confidence level was
chosen (α = 0.05), and the hypothesis statement was determined separately for each category. Another
statistical test, the Z-test, was used to determine whether the IDOT travel times were, on average,
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higher than those reported by the baseline source. The results of this analysis are reported in Section
3.1.2.
2.2 EVALUATING THE CONSTRUCTION TRAVEL INFORMATION
The following text describes the methods used to evaluate the construction travel information reported
by IDOT through the Getting Around Illinois website (www.gettingaroundillinois.com). This website
provides current road construction information for the state of Illinois. The construction information was
provided to the Getting Around Illinois website by the Gateway Traveler Information System (GTIS) as
well as by IDOT’s operational hub, Station 1 (Fries et al. 2015). In addition, each district may
disseminate this information via individual websites, such as stltraffic.org, gettingaroundpeoria.com,
and travelmidwest.com. The following reported construction information was recorded:
•

IDOT district

•

Illinois county

•

Nearby town

•

Route

•

Duration

•

Location along route

•

Construction type

Following the method established in the first phase of this project, the researchers randomly selected a
sample of 25% from all ongoing construction projects in Illinois that could close lanes. The information
disseminated to the public about these projects was compared with respect to the following types of
information (Fries et al. 2015):
•

Partial or full closure

•

Road segment with construction activities

•

Start time of lane closure (each lane if different)

•

End time of lane closure (each lane if different)

To aid this review, a data collection sheet was created (see Appendix B, Figure B.1). The data
collection sheets were used to compare the reported and observed construction information. Current
construction lane-closure information was observed by either calling IDOT resident engineers for the
specific projects, observing construction activities on traffic cameras, or by visiting the construction sites
and driving through the selected road segment(s). After observing current conditions at each
construction project, the researchers compared the observed and reported information and evaluated
the accuracy percentages for each district and for the whole state using Equation 3 (Fries et al. 2015).

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑋𝑋 (%) =

∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑋𝑋
𝑥𝑥 100
∑ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑋𝑋

7

(3)

The accuracy percentage for each district provides details that can guide continuous improvement. The
accuracy percentage for the entire state should be equal to or greater than 85% for compliance with the
accuracy threshold established by 23 CFR 511.
2.3 EVALUATING TRAFFIC INCIDENT INFORMATION ACCURACY
For the evaluation of real-time incident information accuracy, the researchers considered only roadway
or lane-blocking incidents occurring along IDOT interstates. The data sources included logs from traffic
management or communications centers. According to the established method, “… if the number of
lanes reported is correct and the start and end times are within the timeliness requirements, the
incident information should be considered reported accurately” (Fries et al. 2015). IDOT Station 1
archives all lane-closing incidents that occurred along the roadways in Illinois. Each IDOT district is
required to report such incidents to Station 1.
Data logs for all the incidents were accessed through a Microsoft Access file provided by IDOT Station
1. The Access file contained two sections: Data Entry and Incident Details. For each incident, the Data
Entry section contained the following information:
•

Date/time incident reported to IDOT

•

Date/time incident IDOT reported to the public

•

Date/time lane(s) reopening reported to the public

•

Informant (personnel and agency’s name)

•

Incident type

The Incident Details section contained a call log of every communication between the IDOT personnel
in the field and the communications center. The call logs were linked by a record number so that they
could be associated with a particular incident. The call log contained the following information:
•

Type of incident that occurred

•

Lane-closure time and segments of lane closed

•

Final report about lane opening

Station 1 archives incident information along all IDOT roadways throughout the state. However, 23 CFR
511 requires the information to be disseminated to the public in a timely manner only for lane- or
roadway-blocking incidents along the interstates. Therefore, lane- or roadway-blocking incidents along
the interstates were sorted from the Station 1 data log in the first step. From the sorted lane-blocking
incidents along the interstates, 15% of incidents were randomly selected in the second step. Further,
the researchers checked each of the randomly selected incidents for four pieces of information:
full/partial lane closure, road segment, incident start time, and end time. If all information for a specific
incident were reported to the public in timely manner, the incident was considered to have been
accurately reported. Conversely, if any of those four pieces of information were not reported to the
public in timely manner, the incident was considered to have been inaccurately reported.
Figure 3 graphically represents the process used for evaluating the accuracy of incident information in
this case study. After all of the randomly selected incidents had been reviewed, Equation 4 was applied
to calculate the average accuracy (%) of reporting incident information:
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𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (%) =

∑ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
𝑥𝑥 100
∑ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑜𝑜𝑜𝑜 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

Station 1 database, sort lane-blocking
incidents along interstates

(4)

Randomly select 15% of incidents

All information reported
accurately
Apply
Equation 4
Some information reported
inaccurately

Verify the following:
•
•
•
•

Full/partial closure
Road segment
Start time
End time

Figure 3. A process diagram for calculating accuracy of incident information.
2.4 EVALUATING WEATHER INFORMATION ACCURACY
This section discusses the methods used to collect and analyze weather information for compliance
with 23 CFR 511. Two significant weather events were reviewed based on the established method for
measuring weather information accuracy (Fries et al. 2015). Data recorded by IDOT were used as the
disseminated information, and the researchers reviewed several potential sources of baseline data. The
weather data were analyzed and compared for differences.
The storms randomly chosen for review were storm numbers 15 and 31, as named by IDOT Station 1.
The records from IDOT were the precipitation start date, start time, stop date, and stop time for every
district, and it was assumed that there was precipitation throughout the storm. Both sets of data were
recorded in a spreadsheet. One-hour intervals were chosen for the analysis of the weather information
accuracy, based on the format of the different data sets available. The weather information accuracy
was evaluated using Equation 5:

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (%) =

∑ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊ℎ𝑒𝑒𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
𝑥𝑥 100
∑ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊ℎ𝑒𝑒𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

(5)

The researchers summed the number of time intervals where weather information between baseline
sources and IDOT data matched (∑ 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑒𝑒𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟). The total time
intervals evaluated were also used, and the weather information accuracy was calculated.
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2.5 EVALUATING AVAILABILITY OF TRAVELER INFORMATION IN ILLINOIS
To identify the availability of traveler information from IDOT, the researchers reviewed two sources: the
GTIS and the Getting Around Illinois website. Although there are other sources of traveler information,
these two systems were found to be the nexus of the traveler information required by 23 CFR 511.
The GTIS continues to collect and process data from embedded in-roadway sensors and aboveroadway sensors, as well as many types of vehicle sensors, and sends these data to the Travel
Midwest website for distribution to motorists. The following interstates are covered by the GTIS and are
displayed in the website reports: I-39, I-43, I-55, I-57, I-65, I-69, I-74, I-80, I-88, I-90, I-94, I-96, I-180, I190, I-196, I-280, I-290, I-294, I-355, I-794, and I-894.
Funding for maintenance and enhancement of the GTIS is provided by IDOT. The GTIS and its
associated websites are observed by an automated monitoring system, Nagios, that checks 654
different aspects of the system operation every 5 to 60 minutes. Construction, travel times, congestion,
and incidents are disseminated by this system.
To evaluate the availability of traveler information from the GTIS, the researchers requested and
obtained a copy of the July 1, 2015, Gateway Project Status Report. This document detailed the
operations of the GTIS, including any downtime. By considering this availability and confirming the flow
of data from IDOT to the GTIS, the researchers evaluated the availability of traveler information for the
areas served by the GTIS.
Traveler information elsewhere in Illinois is provided by the Getting Around Illinois website, another
nexus of traveler information. The researchers requested and obtained logs reporting this website’s
uptime. Similarly, by considering the website’s availability and confirming the flow of data within IDOT to
the website, the researchers evaluated the availability of traveler information for the other areas of
Illinois.
2.6 IDENTIFYING METROPOLITAN AREA ROUTES OFSIGNIFICANCE
The research team met with stakeholders on July 8, 2015, and proposed a selection method based on
a utility analysis. The method consisted of two parts: solidifying factor weights and rating each road
section. Each of the stakeholders was asked to provide weights (on a scale of 0 to 1, with 0 meaning no
value and 1 meaning the highest value) to a list of factors that could help identify the routes of
significance. Next, stakeholders helped the researchers identify which routes should be considered and
ranked. The researchers then collected the appropriate information, conducted a weighted utility
analysis, and provided a ranked list of potential routes of significance. The researchers followed up with
the stakeholders to finalize a list of selected routes of significance.
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CHAPTER 3: TRAVEL-TIME FINDINGS
This chapter describes the findings of a review of the travel time information IDOT provided to the
public in 2015, in comparison to the requirements of 23 CFR 511. These details can be used to guide
future decisions about travel-time accuracy in the Chicago and East St. Louis metropolitan areas.
3.1 TRAVEL-TIME ACCURACY ANALYSIS
When analyzing the travel-time segments in the Chicago metropolitan area, the researchers noted a
large range in the lengths of these segments. Thus, to estimate accuracy with respect to the number of
miles of road, Equation 2 (see previous chapter) was used, which provides the weighted average
accuracy for travel times.
The evaluation suggested that IDOT-reported travel times along interstates in the Chicago metropolitan
area of influence was 85.6% accurate. The average of the AM peak travel-time accuracy segments was
85.0%, PM peak travel-time accuracy was 84.2%, and the off-peak accuracy was 87.6%. These
findings suggest that IDOT’s travel times along expressways in the Chicago metropolitan area meet the
85% threshold established by 23 CFR 511. These results are summarized in Table 2.
Table 2. Summary of Weighted Average Percentage Accuracy
Category

Average Percentage Accuracy

AM Peak

85.0%

PM Peak

84.2%

Off-Peak

87.6%

Weighted Average

85.6%

After establishing that the compliance criteria were met for the travel times in the Chicago metropolitan
area, the researchers sought to learn more from the sample and analyzed the distribution of errors by
magnitude, by segment length, by interstate, and when using an unweighted average.
To analyze the distribution of travel-time errors, the researchers subtracted the times between the two
sets of data from IDOT and Google Maps. The maximum difference between estimated travel times
was 17 minutes, which was quite significant. Next, the data were organized into 17 different categories
in increments of 1-minute error of travel time. It was found that 52.6% (41 segments) were within ±1
minute of the baseline travel time and 69.2% (54 segments) were within ±2 minutes. Figure 4 shows
the cumulative distribution of error ranges and suggests that approximately 85% of the segments
differed by less than ±6 minutes from the baseline source.
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Figure 4. Cumulative percentage of sample in the error ranges.
3.1.1 Effect of Segment Length on Travel-Time Accuracy
The next type of analysis combined all the travel-time segments into equally divided intervals based on
their length. Two intervals were chosen for this type of analysis: 2.5- and 5-mile intervals. After all the
travel-time segments were grouped, a bar graph was created to illustrate the accuracy for travel times
of segments whose lengths were within each 2.5-mile interval. As shown in Figure 5, there was no
strong correlation of a trend between accuracy and the length of the travel-time segment.
Note that there were no travel-time segments between the intervals of 27.6 and 37.5 miles (segments
between 22.6 to 25.0, 27.6 to 30.0, 30.1 to 32.5, 32.6 to 35.0, and 35.1 to 37.5). The last interval, 37.6
to 40.0 miles, had only one sample with a percentage accuracy of 98%; therefore, it may not be
representative of all of the travel-time segments between 37.6 and 40.0 miles long and was not used to
predict the slope of the trend line.
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100%
90%
80%

86%

80%

84%

85%

84%

90%
81%

98%

92%

89%
81%

78%

y = 0.0067x + 0.8067
R² = 0.346

70%
60%
50%
40%

No Data

0%

No Data

10%

No Data

No Data

20%

No data

30%

Figure 5. Travel-time segments, 2.5-mile intervals.
Similarly, the data organized in 5-mile intervals (Figure 6) did not suggest a strong correlation between
the length of the travel-time segment and percentage accuracy. Again, the longest interval, between
35.1 to 40.0 miles, had only one travel-time sample; therefore, it may not be representative of all of the
travel-time segments between 35.1 to 40.0 miles and was not used when predicting the trend line.
y = 0.0129x + 0.8059
R² = 0.3812

100%
90%
80%
70%
60%
50%
40%

No Data

30%
20%
10%
0%

Figure 6. Travel-time segments, 5-mile intervals.
The researchers note that other studies have found a notable correlation between increasing traveltime segment length and decreasing accuracy (Zwahlen and Russ 2002a, 2002b). The difference
between the findings herein and previous work might be due to the differences in baseline data
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sources—that is, the current study used extrapolated probe vehicle data, whereas previous studies
used travel-time runs (Ma et al. 2009; Hainen et al. 2011).
3.1.2 Travel-Time Accuracy Comparison for Each Interstate
To support IDOT in its goal for continuous improvement, the researchers evaluated the accuracy of
travel-time data for each interstate, combining the AM peak, PM peak, and off-peak categories. An
average accuracy per travel time for each interstate was calculated and is shown in Figure 7. I-57 and
I-80 were the interstates with the lowest accuracies, at 80.4%, and 74.9%, respectively.
100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%

89.9%

88.0%

84.5%

80.4%

I-55

I-94

I-57

74.9%

30.0%
20.0%
10.0%
0.0%
I-290

I-80

Figure 7. Percentage accuracy for each interstate.
An ANOVA test was used to determine whether the travel-time accuracies of the interstates were
statistically different from each other. The null hypothesis was that all the interstates had equal mean
travel-time accuracy.
𝐻𝐻0 ∶ 𝜇𝜇𝐼𝐼−55 = 𝜇𝜇𝐼𝐼−94 = 𝜇𝜇𝐼𝐼−290 = 𝜇𝜇𝐼𝐼−57 = 𝜇𝜇𝐼𝐼−80
𝐻𝐻𝑎𝑎 ∶ 𝑛𝑛𝑛𝑛𝑛𝑛 𝑎𝑎𝑎𝑎𝑎𝑎 𝜇𝜇𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

The ANOVA test revealed no statistically significant difference between the means of the interstates [F
(4, 75) = 1.54, P = 0.199]. Therefore, the null hypothesis was not rejected. In other words, the accuracy
levels of the different interstates were not significantly different. Table 3 summarizes these results.
Table 3. Summary of ANOVA Test Results Between Chicago Area Interstates
Source of Variation

SS

df

MS

F

P-value

F crit

Between Groups

0.1255

4

0.0314

1.5394

0.1994

2.4937

Within Groups

1.5288

75

0.0204

Total

1.6543

79
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To help identify sections of roadway that were consistently reporting inaccurate travel times, the
researchers created a color-coded map of travel-time accuracy. To create this map, each interstate was
divided into two or three sections depending on the length and the number of travel times measured
across each section. Next, the accuracy of the travel times across each segment was averaged.
The I-290 Expressway was divided into three sections, from the Jane Byrne interchange to Wolf Road,
from Wolf Road to Thorndale Avenue, and from Thorndale Avenue to Lake Cook Road. The I-55
Expressway was divided into three sections, from Martin Luther King Drive to Cicero Avenue, from
Cicero Avenue to I-294, and from I-294 to I-355. The I-57 Expressway was divided into two segments,
from the Dan Ryan to IL-83 and from IL-83 to I-80. The I-80 Expressway was divided into two
segments, from the state line to I-294 and from I-294 to IL-43 (Harlem Avenue). The I-94 Expressway
was divided into three segments, from I-80 to 95th Street, from 95th Street to the Jane Byrne
interchange, and from the Jane Byrne interchange to Deerfield Road.
Figure 8 displays the accuracy for each section on the map. The colors green, yellow, red, and purple
are used to show the accuracy of parts of the interstates. Green is used for sections that were more
than 85% accurate, and yellow indicates 80% to 84.9% accuracy. Everything less than 80% is shown in
red, and the sections that had no travel-time data are purple.
The width of the color coding represents the number of travel-time segments contributing to the
average. The width categories were (1) equal to or less than samples from two segments, (2) samples
from three to five segments, (3) samples from six to nine segments, and (4) samples from ten or more
segments. The thickest color-coded lines represent ten or more segments, where the results provide
high confidence of accuracy. Thinner color-coded lines indicate fewer travel-times were provided for
that part of the route and that the accuracy was based on an average of fewer samples.
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Figure 8. Chicago travel-time accuracy for IDOT expressways.
In analyzing the travel times along these routes, the researchers conducted additional analysis of the
expressways in the Chicago area to confirm that a limited sample was adequate to capture the regional
accuracy level of the travel times provided to the public.
3.1.3 Patterns of Inaccuracy
Because internal practices at IDOT are never to report travel times faster than the posted speed limit,
travel times are constrained by a minimum for each section of roadway. To determine whether IDOT
was providing the public with a relatively higher travel time than Google Maps was, the researchers
again applied statistics to the samples. It was found that IDOT had disseminated 35 travel times higher
than those from Google Maps, 28 travel times lower than Google Maps, and 15 travel times equal. The
results of a one-tailed Z-test showed that IDOT’s travel times were significantly higher than those from

16

Google Maps. The P-value was 0.0372, suggesting strong evidence that IDOT provided significantly
higher travel times than Google Maps did. The detailed results of the Z-test are presented in Table 4.
Table 4. Summary of One-Tailed Z-Test for Travel-Time Reporting Patterns
IDOT

Google Maps

Mean

2.6757

4.25

Known Variance

4.1697

18.639

Observations

37

28

Hypothesized Mean Difference

0

z

–1.7844

P(Z ≤ z) One-Tail

0.0372

z Critical One-Tail

1.6449

P(Z ≤ z) Two-Tail

0.0743

z Critical Two-Tail

1.9600

To learn more about the travel times, the researchers reviewed the data, placing an emphasis on
travel-time segment (averaged per estimate) instead of the roadway length (averaged per mile) over
which that travel time was provided (applying Equation 1). Because the accuracy of each travel time
was considered equivalent, the 1-mile sections were just as important as the 20-mile segments. The
results of this analysis suggested an average percentage accuracy of 83.9%. The individual results for
the three categories AM peak, PM peak, and off-peak were 82.9%, 84.5%, and 84.7%, respectively.
These results are summarized in Table 5.
Table 5. Summary of Average Percentage Accuracy
Category

Average Percentage Accuracy

AM Peak

82.9%

PM Peak

84.5%

Off-Peak

84.7%

Overall

83.9%

An ANOVA test was used to determine whether the AM peak, PM peak, and off-peak sample means
were statistically different from each other. The null hypothesis was that all the AM peak, PM peak, and
off-peak means had an equal population mean.
𝐻𝐻0 ∶ 𝜇𝜇𝐴𝐴𝐴𝐴 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝜇𝜇𝑃𝑃𝑃𝑃 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝜇𝜇𝑂𝑂𝑂𝑂𝑂𝑂−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
𝐻𝐻𝑎𝑎 ∶ 𝑛𝑛𝑛𝑛𝑛𝑛 𝑎𝑎𝑎𝑎𝑎𝑎 𝜇𝜇𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

The ANOVA test revealed no statistically significant difference between the means of the AM peak, PM
peak, and off-peak [F (2, 74) = 0.0063, P = 0.994]. Table 6 summarizes the results of the ANOVA test.
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Table 6. Summary of ANOVA Test Results for the AM Peak, PM Peak, and Off-Peak
Source of Variation

SS

df

MS

F

P-value

F crit

0.0002613

2

0.00013

0.006315

0.993704

3.120348

Within Groups

1.5309

74

0.02068

Total

1.5311

76

Between Groups

Thus, if more emphasis is placed on the accuracy of travel times per estimate, the accuracy is just
below the threshold, but if more emphasis is placed on the accuracy of travel times per mile of
roadway, the accuracy meets the threshold for compliance. Because of the large difference in segment
lengths, the researchers recommend that the latter is more representative in demonstrating compliance
with the accuracy threshold.
3.2 TRAVEL-TIME COVERAGE
Travel-time information should be available for all the IDOT interstates in the Chicago metropolitan area
within the area of influence. During the travel-time data collection period, it was observed that the
travel-time information was not provided on all the segments in this area. The following text identifies
the segments that lacked travel-time information.
The travel-time coverage for I-80 should be between the state line and Aux Sable Township in Grundy
County. However, the travel-time information was disseminated only between the state line and IL-43
(Harlem Avenue). The travel-time coverage should be extended farther west along I-80 from IL-43
(Harlem Avenue) up to Aux Sable Township in Grundy County.
The travel times along I-55 should include the area between Martin Luther King Drive and the Will–
Grundy county line. During the initial data collection period (January 2015), travel-time information was
provided along I-55 between Martin Luther King Drive and I-355. Subsequently, IDOT expanded travel
time data collection along I-55 from the aforementioned terminus at I-355 to I-80 and then again further
south to Lorenzo Road (milepost 240). Future work should continue this expansion to the Will–Grundy
county line.
Travel-time information along I-57 should include sections between the Dan Ryan interchange and the
Will–Kankakee county line. Travel-time information was available to the public only from the Dan Ryan
interchange to the I-80 interchange. Thus, travel-time coverage should be expanded from the I-80
interchange to the Will–Kankakee county line.
The travel-time coverage for I-94 should be between the state line on the east and the state line on the
north. The operational responsibility for I-94 is divided between IDOT and the Illinois State Toll Highway
Authority. IDOT should provide travel-time information from the state line in the east to U.S. Highway
41. Currently, IDOT disseminates travel-time information from the state line in the east to Deerfield
Road. This means that IDOT meets the coverage requirements for I-94.
The travel-time coverage for I-290 should be from the Jane Byrne interchange to I-90 interchange.
Currently, I-290 meets the requirement and provides travel times in these sections.
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Figure 9 illustrates the travel-time information coverage expansions needed, as well as the current
sections of interstates that provide travel-time information to the public. Interstates not highlighted on
the figure are not the responsibility of IDOT or do not require travel-time information.

Figure 9. Travel-time coverage expansion map.
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CHAPTER 4: CONSTRUCTION INFORMATION FINDINGS
The first part of this chapter presents findings related to the accuracy of construction traveler
information provided by IDOT. The second part provides recommendations from a review of relevant
construction specifications.
4.1 FINDINGS ON CONSTRUCTION INFORMATION ACCURACY
The researchers recorded samples of ongoing construction projects on four dates in 2015: March 23,
April 20, May 29, and June 24. The findings from a review of projects in District 8 suggested that calling
resident engineers was one of the more efficient ways to confirm ongoing activities for the specific
projects selected for review. In metropolitan districts where traffic cameras were available, those tools
were useful to efficiently identify some of the current construction activities.
Overall, 53 construction projects were randomly selected for evaluation. Table 7 shows the number of
projects reviewed and their corresponding evaluation procedure(s).
Table 7. Number of Projects and Their Evaluation Procedure(s)

District

Number of
Projects
Reviewed

1

10

Contacting Resident Engineers (7)
Traffic Cameras (2)
Site Visit (1)

2

4

Contacting Resident Engineers (3)
Site Visit (1)

3

8

Contacting Resident Engineers (8)

4

3

Contacting Resident Engineers (2)
Traffic Cameras (1)

5

1

Contacting Resident Engineers (1)

6

5

Contacting Resident Engineers (5)

7

9

Contacting Resident Engineers (8)
Traffic Cameras (1)

8

10

Contacting Resident Engineers (8)
Traffic Cameras (1)
Site Visit (1)

9

3

Contacting Resident Engineers (3)

Evaluation Procedure (Number Evaluated)

The construction information was gathered using the sample data collection sheets for the observation
(see Appendix B.1). After the reported and observed construction information was compared, the
accuracy percentage was evaluated using Equation 3. The average accuracy for the state of Illinois
was 73.6% (39 out of the 53 construction projects).
To provide guidance for further improvement, the researchers evaluated the accuracy for each district
individually. These findings are shown in Figure 10.
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Figure 10. Accuracy of construction information per IDOT district.
Several trends were noted in a further review of the construction projects reported inaccurately. For
instance, if the data reported on the Getting Around Illinois website shows “expect lane closures for
roadway improvement,” but there were no lane closures observed, then it was considered inaccurate
information. An example of the data reported on the Getting Around Illinois website is provided in
Appendix B, Figure B.2.
The accuracy for each ongoing construction project was evaluated for the following types of information
(Fries et al. 2015):
•

Partial or full closure

•

Road segment with construction activities

•

Start time of lane closure (each lane if different)

•

End time of lane closure (each lane if different)

Additionally, members of the project’s technical review panel observed and recorded the real-time
construction traveler information along I-55 in Districts 1, 3, 5, and 6 during a trip in September of 2015.
A review of this additional sample suggested an accuracy of 67 percent; which was the same as the
average accuracy of those four districts, the researchers observed earlier in the year.
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From the findings, it was observed that all of the inaccurately reported projects were the result of a
failure to report partial or full lane closures. IDOT should focus its efforts on providing information about
the partial or full closures. There was no evidence to suggest problems reporting the correct road
segment or problems reporting within the timeliness threshold.
4.2 RECOMMENDATIONS FOR CONSTRUCTION SPECIFICATIONS
To aid in the timely reporting of construction lane closures, IDOT should revise parts of Section 701
(Work Zone Traffic Control and Protection) of their Standard Specifications for Road and Bridge
Construction (IDOT 2012) to support the timely reporting of lane- or road-closing construction activities.
The objective of this review was to provide guidance about which sections should be considered for
revision. The proposed changes to the text are intended to be a place to begin discussion between the
officials involved in crafting future versions of specifications.
The existing text of Section 701.04 is as follows:
At the preconstruction conference, the Contractor shall furnish the name and telephone
number of the individual in the Contractor's direct employ who is to be responsible, 24
hours-a-day, for the installation and maintenance of traffic control for the project. When
the actual installation and maintenance are to be accomplished by a subcontractor,
consent shall be requested of the Engineer at the time of the preconstruction
conference. This shall not relieve the Contractor of furnishing a responsible individual in
the Contractor's direct employ. The Department will provide the Contractor with the
name of its representative who will be responsible for administration of the traffic control.
The recommended revision is shown in the blue, underlined text:
At the preconstruction conference, the Contractor shall furnish the name and telephone
number of the individual in the Contractor's direct employ who is to be responsible, 24
hours-a-day, for the installation and maintenance of traffic control for the project. The
Contractor shall inform the Engineer at least 10 minutes prior to opening or closing lanes
and/or ramps on expressways/freeways. When the actual installation and maintenance
are to be accomplished by a subcontractor, consent shall be requested of the Engineer
at the time of the preconstruction conference. This shall not relieve the Contractor of
furnishing a responsible individual in the Contractor's direct employ. The Department will
provide the Contractor with the name of its representative who will be responsible for
administration of the traffic control.
The existing text of Section 701.05, Maximum Length of Lane Closure, is as follows:
The maximum length of lane closure on multilane highways shall not exceed one day's
production or 3 miles (5 km), whichever is less, except lane closures up to 5 miles (8 km)
in length will be permitted for portland cement concrete patching and continuously
reinforced concrete patching operations. Gaps between successive lane closures shall
not be less than 2 miles (3 km) in length.
The recommended revision is shown in the blue, underlined text:
The maximum length of lane closure on multilane highways shall not exceed one day's
production or 3 miles (5 km), whichever is less, except lane closures up to 5 miles (8 km)
in length will be permitted for portland cement concrete patching and continuously
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reinforced concrete patching operations. Gaps between successive lane closures shall
not be less than 2 miles (3 km) in length. The Contractor shall inform the Engineer at
least 10 minutes prior to opening or closing lanes and/or ramps on
expressways/freeways.
The existing text of Section 701.17, Specific Construction Operations, is as follows
(4) Bridge Washing. The entire bridge roadway and roadways below shall be kept open
to traffic at all times, other than when actual work is being performed. While actual work
is being performed, one-half the roadway may be closed to traffic at the option of the
Contractor. One-way traffic shall be permitted over the other half of the roadway if the
bridge roadway is less than 40 ft (12.2 m) in width. Two-way traffic shall be permitted
over the other half of the roadway if the bridge roadway width is 40 ft (12.2 m) or more
between curbs. Traffic control devices shall be as specified for each bridge.
The recommended revision is shown in the blue, underlined text:
(4) Bridge Washing. The entire bridge roadway and roadways below shall be kept open
to traffic at all times, other than when actual work is being performed. While actual work
is being performed, one-half the roadway may be closed to traffic at the option of the
Contractor. The Contractor shall inform the Engineer at least 10 minutes prior to opening
or closing lanes and/or ramps on expressways/freeways. One-way traffic shall be
permitted over the other half of the roadway if the bridge roadway is less than 40 ft (12.2
m) in width. Two-way traffic shall be permitted over the other half of the roadway if the
bridge roadway width is 40 ft (12.2 m) or more between curbs. Traffic control devices
shall be as specified for each bridge.
For Section 701.18, Highway Standards Applications, several changes are suggested. Within Section
(e), Part (3), the second and third paragraphs of the existing text state:
(e) Standards 701400, 701401, 701406, 701421, 701422, and 701446. The Contractor
shall close the adjacent lane of pavement according to the Standards within the limits of
the construction zone a) when required by the Contractor's operations and b) when no
workers are present and the difference in elevation between the pavement and the
shoulder and/or widening is greater than 12 in. (300 mm).
Standards 701401 and 701422 will only be measured for payment where the average
depth of shoulder reconstruction required by the plans, exclusive of any trench for pipe
underdrain installation, is in excess of 3 in. (75 mm). Where such shoulder
reconstruction is 3 in. (75 mm) or less, no open trench greater than 3 in. (75 mm) deep
will be permitted overnight. If, because of unforeseen circumstances, an open trench
greater than 3 in. (75 mm) deep should occur overnight, the Contractor shall, at no
additional cost to the Department, close the adjacent traffic lane according to Standards
701400 and 701401 or according to Standard 701422.
The recommended revisions are shown in the blue, underlined text:
(e) Standards 701400, 701401, 701406, 701421, 701422, and 701446. The Contractor
shall close the adjacent lane of pavement according to the Standards within the limits of
the construction zone a) when required by the Contractor's operations and b) when no
workers are present and the difference in elevation between the pavement and the
shoulder and/or widening is greater than 12 in. (300 mm). The Contractor shall inform
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the Engineer at least 10 minutes prior to opening or closing lanes and/or ramps on
expressways/freeways.
Standards 701401 and 701422 will only be measured for payment where the average
depth of shoulder reconstruction required by the plans, exclusive of any trench for pipe
underdrain installation, is in excess of 3 in. (75 mm). Where such shoulder
reconstruction is 3 in. (75 mm) or less, no open trench greater than 3 in. (75 mm) deep
will be permitted overnight. If, because of unforeseen circumstances, an open trench
greater than 3 in. (75 mm) deep should occur overnight, the Contractor shall, at no
additional cost to the Department, close the adjacent traffic lane according to Standards
701400 and 701401 or according to Standard 701422. The Contractor shall inform the
Engineer at least 10 minutes prior to opening or closing lanes and/or ramps on
expressways/freeways.
Within Section (k), the existing text is as follows:
(k) Standard 701451. Only one interchange at a time may have ramps closed and only
one exit ramp and one entrance ramp may be closed at a time.
The recommended revision is shown in the blue, underlined text:
Standard 701451. Only one interchange at a time may have ramps closed and only one
exit ramp and one entrance ramp may be closed at a time. The Contractor shall inform
the Engineer at least 10 minutes prior to opening or closing lanes and/or ramps on
expressways/freeways.
Within Section (j), Urban Traffic Control, Part (4), the first two paragraphs of the existing text state:
(4) Standard 701801. On Standard 701801, where a temporary walkway encroaches on
an existing parking lane, the lane shall be closed with cones, barricades, or drums.
Where a temporary walkway encroaches on a traveled lane, the lane shall be closed
according to Standards 701501, 701606, or 701601.
The recommended revisions are shown in the blue, underlined text:
(4) Standard 701801. On Standard 701801, where a temporary walkway encroaches on
an existing parking lane, the lane shall be closed with cones, barricades, or drums.
Where a temporary walkway encroaches on a traveled lane, the lane shall be closed
according to Standards 701501, 701606, or 701601. The Contractor shall inform the
Engineer at least 10 minutes prior to opening or closing lanes and/or ramps on
expressways/freeways.
In addition to revising these sections, the researchers also recommend that Districts 1 and 8 draft
Special Provisions to support the timely reporting of lane- or road-closing construction activities along
their routes of significance, with respect to 23 CFR 511 and approved by the Illinois Division of the
FHWA.
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CHAPTER 5: INCIDENT INFORMATION ANALYSIS
A total of 153 lane- or roadway-blocking incidents along the interstates between November 8, 2014 and
March 31, 2015, were reviewed. Of the 153 incidents, 15% (23 incidents) were selected randomly and
reviewed for evaluating the accuracy of real-time incident information.
Among the randomly selected incidents, only three were found to be inaccurately reported. The
calculated accuracy in reporting incident information was found to be 87.0%. According to 23 CFR 511,
the accuracy in reporting incident information should be at least 85%; therefore, IDOT was meeting the
requirements of 23 CFR 511 regarding incident information dissemination accuracy.
Each of the three inaccurately reported incidents was missing different data in the communications log.
One was found to be missing the report of when lanes on the interstates were closed, another was
missing information about whether the road closure was partial or full, and the third was missing
information about the time of lane reopening. To reiterate, for an incident to be reported to travelers
accurately, IDOT must provide (1) timely notification of the start time, (2) the type of closure (full or
partial), (3) the road segment of the closure, and (4) timely notification of the reopening of the road
segment (partial or full).
Figure 11 displays an example of the type of database reviewed by the researchers. Some of the
information was removed and contains only interstate name, district, etc. The example incidents with
serial number 1 and 3 contained all four pieces of information required to be disseminated and thus
were accurately reported. However, serial number 2 shows an example that did not contain any
information on lane closing at the beginning of incident notification. Therefore, lane-closure notification
was not reported to the public during this incident, and the incident was considered inaccurately
reported.
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Figure 11. Example of the type of incident information the researchers reviewed.
Because only three inaccurately reported incidents occurred during the review period, there was
insufficient data to find a pattern in those incidents. IDOT officials should continue reporting lane- or
roadway-closing traffic incidents along interstates to travelers; however, if IDOT offers a training
program for employees in communications centers, perhaps the incident reporting requirements of 23
CFR 511 should be included (Table C.1 in Appendix C contains information from the database that was
reviewed when evaluating the accuracy of incident information).
To ensure that all lane- or road-closing traffic incidents were being reported to IDOT Station 1 from
district offices, the researchers reviewed a sample of the communication logs from both Districts 1 and
8. When evaluating these log files, the researchers randomly selected several days between January
and March 2015 and identified whether all lane- or roadway-blocking traffic incidents along interstates
were consistent between the districts and Station 1. A thorough review suggested that all lane- or roadclosing incidents were being reported to Station 1 from Districts 1 and 8.
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CHAPTER 6: WEATHER INFORMATION FINDINGS
6.1 ACCURACY ANALYSIS
The researchers reviewed two winter storms to evaluate the accuracy of the weather information IDOT
had provided to travelers. When conducting the review, data availability became the largest constraint.
The weather information required for this analysis had not been archived. In particular, archived
weather data should include the IDOT winter road condition maps (from the Getting Around Illinois
website) and a report of current weather information from a baseline source.
Although IDOT’s geographic information systems officials maintain an archive of each winter road
conditions map, the researchers were unable to collect a trustworthy source of baseline data. The
researchers reviewed available data from the U.S. National Weather Service, the Weather
Underground website (www.wunderground.com), IDOT road weather information stations, and the data
provided to IDOT from a weather contractor. Each of these sources appeared to contain flaws in the
data. In lieu of a reliable source of baseline data, the research team chose to complete the analysis
with the weather data from Schneider Electric as an example of the procedure.
As shown in Table 8, Storm 15 was divided into 1-hour intervals. IDOT disseminated information that
precipitation from the storm started on January 11, 2015, at 5:00 p.m. and ended on January 12 at 3:00
p.m. Schneider Electric showed that it started raining on January 11 at 11:00 a.m. and ended on
January 12 at 9:00 a.m.
The weather information was not identical. IDOT and Schneider Electric had different start and end
times. Keeping that in mind, the accuracy of the type of information was not met because the baseline
source says that there was freezing rain between 7:00 a.m. and 9:00 a.m. but IDOT data showed only
rain during the same time period.
Table 8. Weather Information from Storm 15 Used for Calculating Accuracy
Baseline Data Source
(Schneider Electric)
Start
Date
1/11/15

IDOT

Start Time

Type of
Precipitation

Start
Date

Start Time

Type of
Precipitation

Accuracy

Intervals
Evaluated

11:00 a.m.

Rain

1/11/15

11:00 a.m.

None

0

1

12:00 p.m.

Rain

12:00 p.m.

None

0

1

1:00 p.m.

Rain

1:00 p.m.

None

0

1

2:00 p.m.

Rain

2:00 p.m.

None

0

1

3:00 p.m.

Rain

3:00 p.m.

None

0

1

4:00 p.m.

Rain

4:00 p.m.

None

0

1

5:00 p.m.

Rain

5:00 p.m.

Rain

1

1

6:00 p.m.

Rain

6:00 p.m.

Rain

1

1

7:00 p.m.

Rain

7:00 p.m.

Rain

1

1

8:00 p.m.

Rain

8:00 p.m.

Rain

1

1

9:00 p.m.

Rain

9:00 p.m.

Rain

1

1

10:00 p.m.

Rain

10:00 p.m.

Rain

1

1

11:00 p.m.

Rain

11:00 p.m.

Rain

1

1

Table 8 continues next page
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Baseline Data Source
(Schneider Electric)

IDOT

Start
Date

Start Time

Type of
Precipitation

Start
Date

Start Time

Type of
Precipitation

Accuracy

Intervals
Evaluated

1/12/15

12:00 a.m.

Rain

1/12/15

12:00 a.m.

Rain

1

1

1:00 a.m.

Rain

1:00 a.m.

Rain

1

1

2:00 a.m.

Rain

2:00 a.m.

Rain

1

1

3:00 a.m.

Rain

3:00 a.m.

Rain

1

1

4:00 a.m.

Rain

4:00 a.m.

Rain

1

1

5:00 a.m.

Rain

5:00 a.m.

Rain

1

1

6:00 a.m.

Rain

6:00 a.m.

Rain

1

1

7:00 a.m.

Freezing Rain

7:00 a.m.

Rain

1

1

8:00 a.m.

Freezing Rain

8:00 a.m.

Rain

1

1

9:00 a.m.

Snow

9:00 a.m.

Rain

1

1

10:00 a.m.

None

10:00 a.m.

Rain

0

1

11:00 a.m.

None

11:00 a.m.

Rain

0

1

12:00 p.m.

None

12:00 p.m.

Rain

0

1

1:00 p.m.

None

1:00 p.m.

Rain

0

1

2:00 p.m.

None

2:00 p.m.

Rain

0

1

3:00 p.m.

None

3:00 p.m.

Rain

0

1

4:00 p.m.

None

4:00 p.m.

None

0

0

5:00 p.m.

None

5:00 p.m.

None

0

0

6:00 p.m.

None

6:00 p.m.

None

0

0

Sum

17
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The total number of intervals evaluated was 29, and only 17 of those were reported accurately.
Substituting this information into Equation 5 will result in the following:

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (%) =

17
× 100 = 58.6% 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 15
29

Storm 31 started on February 28 at 01:00 p.m. and ended on March 1 at 6:00 p.m. The storm was
similarly analyzed: the total number of evaluated intervals was 30, and the total number of accurately
reported intervals was 20 samples. Putting this information in Equation 5 results in the following:

Accuracy (%) =

20
30

× 100 = 66.7% accuracy for Storm 31

The average weather information accuracy estimated was 66.7%.
This example review helped the researchers determine that a key source of weather information
accuracy might be reporting the correct start and end times of a storm. As shown in Table 8, the storm
started at 11:00 a.m., but IDOT reported the start time as 5:00 p.m.—a 6-hour delay in reporting the
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weather information to the public. Similarly, there was a 6-hour delay in reporting the end time of the
storm. Had reliable baseline data been available, the research team would have been able to provide
more meaningful conclusions for this part of the project.
Overall, this part of the study suggests a need to select a baseline weather information source that is
easily compared with the data currently archived. As discussed, the start and end times of the storms
were inaccurate.
6.2 WEATHER INFORMATION BASELINE TOOLS
To provide recommendations on possible baseline sources of road weather conditions, the researchers
reviewed published studies on collecting road weather information in real-time. In particular, a pilot
project carried out by the Indiana Department of Transportation included control software, automated
vehicle location (AVL) equipment, a global positioning system (GPS) receiver and post-processor, and
a GPS board to communicate road weather information during winter operations. Figure 12 shows the
conceptual diagram of the INDOT AVL network. (McCullouch, Leung, and Kang 2009)

Figure 12. INDOT AVL system overview (McCullouch, Leung, and Kang 2009).
Although the McCullouch, Leung, and Kang (2009) study also focused on the efficiency of winter
operations and chemical application, the communication aspects are relevant to reporting real-time
weather information to the public. In that project, four hardware components were installed in the
maintenance vehicles, which allowed eight road and weather conditions to be reported by the driver.
Table 9 shows the road and weather input options.
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Table 9. Road and Weather Input Options for INDOT AVL System
(McCullouch, Leung, and Kang 2009)
Road Conditions

Weather Conditions

Dry Pavement

Compacted Snow

Snow

Rain

Wet Pavement

Drifted Snow

Blowing Snow

Drizzle

Slush

Ice

Sleet

Fog

Snow

Frost

Freezing Rain

No Precipitation

In addition to input from drivers, there are a plethora of weather sensors that can be integrated with
communications systems to provide timely reporting and archiving of road weather data. Surface
temperature measurement devices can use sensors to measure the infrared emissions from the
pavement. These devices consist of infrared sensors, a processor, and a display unit. The sensors are
attached to the maintenance vehicle to monitor the road temperature. An infrared detector measures
the emissions from the pavement and transforms them into an electric signal. This signal is processed
and displayed on a unit attached to the maintenance vehicle. Frensor, an on-board detection sensor,
can be used to measure the freezing point and detect the presence of ice (Shi, Strong, and Larson
2011). Other similar systems include the Iowa DOT’s Plow Cams project (Iowa DOT 2014).
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CHAPTER 7: TRAVELER INFORMATION AVAILABILITY
The researchers evaluated the availability of traveler information to determine whether IDOT had met
the 90% threshold established by 23 CFR 511. On the basis of information provided by the GTIS and
the Getting Around Illinois website, the availability was assessed. Because travel-time information is
calculated and disseminated separately in each metropolitan area, this type of traveler information is
presented separately in this chapter.
During the travel-time data collection for the Chicago metropolitan area, it was observed that some
travel-time segments were not reported to the public. Those segments were noted and were checked
again for availability at other times and on other dates. The segments that did not provide travel-time
information were on I-94 eastbound from the Jane Byrne interchange to 29th Street and from the Jane
Byrne interchange to 65th Street, I-94 westbound from 95th Street to 29th Street, and I-80 eastbound
and westbound from IL-43 to I-57 and from IL-43 to I-294. Because 83 other travel-time segments were
available, the overall availability for travel times in IDOT District 1 was approximately 94%.
Additionally, during the time of the review (June 2015), the travel-time system for the entire East St.
Louis metropolitan area was unavailable. Thus, the availability percentage for IDOT District 8 was 0%.
Researchers sought to evaluate the availabilities of other types of traveler information together because
they were all disseminated at a common location, the Getting Around Illinois website. The researchers
learned that this website was managed by the Illinois Department of Central Management Services.
Through correspondence with these stakeholders, the researchers were informed that availability of this
website was not recorded. Thus, researchers were unable to assess the availability of traveler
information through this source. This finding suggests that IDOT should implement a system that
records the availability of all IDOT websites.
The 2015 Gateway Project Status Report suggested that the GTIS was available 100% of the time. In
addition to travel times, this system provided construction, incident, and weather information to
travelers in the Chicago metropolitan area (Dillenburg et al. 2015). The archiving practices and
availability monitoring enable the evaluations needed during this research and could be followed as a
best practice for other districts disseminating real-time traveler information.
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CHAPTER 8: IDENTIFIED ROUTES OF SIGNIFICANCE
The researchers considered several types of information to help identify which non-interstate roads
should be defined as routes of significance in the Chicago metropolitan area: traffic volume (afternoon
peak planning time index, AADT weighted average), truck volume (heavy trucks weighted average),
frequency of congestion (corridor length, free-flow speed, congested hours per day), and crashes
(crashes per mile per year, total injuries per mile per year, fatalities per mile per year).
To estimate the value of benefits generated by an alternative, including a comparison between various
alternatives with consideration of many factors, a quantitative method is most commonly used. Utility
analysis is a well-known quantitative method to evaluate the impact of alternatives; it provides a
quantitative comparison between interrelated and/or qualitative factors (Vitalo 2004). An average
weight was calculated for each of the factors based on the values provided by the stakeholders, as
shown in Table 10.
Table 10. Average Factor Weights for the Chicago Metropolitan Area
Factor

Average
Weight ( 0–1 )

Traffic Volume

0.90

Truck Volume

0.80

Level of Access

0.75

Frequency of Congestion

0.70

Safety

0.68

The researchers then used the average ratings to develop relative weights for these categories. The
relative weights of the traffic volume, truck volume, level of access, frequency of congestion, and safety
were 0.235, 0.209, 0.196, 0.183 and 0.178 respectively. Figure 13 shows these category weights for
the Chicago utility analysis.
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17.8%

23.5%

Traffic Volume
Truck Volume
Level of Access

18.3%
20.9%

Congestion Frequency
Safety (Evacuations,
environmental events,
crashes)

19.6%

Figure 13. Category weighting for the Chicago routes of significance utility analysis.
Next, the stakeholders discussed various routes that could be considered routes of significance based
on the above-mentioned factors. The following route segments should be considered for selection as
routes of significance:
•

IL-53 (I-90 to Lake Cook Road)

•

US-41 (Lake Shore Drive) from Hollywood to 63rd Street

•

IL-394 (all)

•

IL-390 (was discussed with the Illinois State Toll Highway Authority because it will be their
responsibility in the future)

•

IL-83 (I-90 to 63rd Street)

•

IL-83 (between 63rd Street and IL-I71)

•

US-20 (IL-390 to I-20 bypass)

•

US-20 (bypass to Randall Road [County Route 34])

•

US-30 (Indiana to I-80)

•

US-45 from I-55 (Stevenson Expressway) to I-80

•

US-34 (Ogden Avenue) from IL-71 to I-294 (Tri-State Tollway)

•

Arsenal Road (I-55 to International Port Road)
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The research team agreed to work with the Chicago Metropolitan Agency for Planning (CMAP) to
collect data about these route segments to quantitatively measure each of the factors identified (listed
in Table 11) and apply their proposed utility analysis to rank these routes based on importance. CMAP
officials provided the research team with data for traffic volume, truck volume, congestion frequency,
and safety along the routes identified.
CMAP accessed IDOT’s Illinois Roadway Information System (IRIS) to collect the corridor length,
AADT, and heavy truck data. In addition, CMAP provided the free-flow speed, congested hours per
day, and afternoon peak planning time index data. The highest value of the congested hours per day,
AADT, heavy truck volume, crashes per mile per year, and total injuries per mile per year were
selected. Each roadway category’s value was divided by the highest value of the corresponding
category.
Table 11. CMAP Provided the Following Data
Data type

Year(s)

Source

Corridor length (miles)

IRIS 2014

Free-flow speed (mph)

CMAP

Congested hours per day

CMAP

Afternoon peak planning time index

CMAP

AADT (weighted average)

IRIS 2014

Heavy trucks

IRIS 2014

Crashes per mile per year

2011–2013

IDOT 2014

Total injuries per mile per year

2011–2013

IDOT 2014

Fatalities per mile per year

2011–2013

IDOT 2014

Level of access

2015

Google Maps

Because safety could be represented in several ways (based on the data provided by CMAP), the
researchers considered the relative cost of different types of crashes based on data from the National
Highway Traffic Safety Administration (Blincoe et al. 2015). The researchers used the average societal
cost of three categories of crashes: property damage only ($3,862), injury crashes ($34,893), and fatal
crashes ($5,348,855) (Bilncose, Miller, and Zaloshnja 2015). Because these costs were being used for
a weighted average, the researchers used the factors 0.993 for fatal crashes, 0.006 for nonfatal injury
crashes, and 0.001 for property damage–only crashes. To calculate the safety factor for each route, the
researchers used Equation 6.

Safety factors of crashes = (0.001* X weighted average value of PDO crashes per mile per year ) + (0.006 * X
weighted average value injury of crashes per mile per year ) + (0.993* X weighted average value of fatal crashes per mile per year )
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(6)

Finally, a utility value of each corridor facility was estimated by using Equation 7.

𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 = 𝑊𝑊𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 ∗ 𝑋𝑋𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 + 𝑊𝑊𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑣𝑣𝑣𝑣𝑣𝑣 ∗ 𝑥𝑥𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑣𝑣𝑣𝑣𝑣𝑣 + 𝑊𝑊𝐹𝐹𝐹𝐹𝐹𝐹 ∗ 𝑋𝑋𝐹𝐹𝐹𝐹𝐹𝐹 + 𝑊𝑊𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐ℎ𝑒𝑒𝑒𝑒
∗ 𝑋𝑋𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐ℎ𝑒𝑒𝑒𝑒 + 𝑊𝑊𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑋𝑋𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

(7)

After the utility value of each route is calculated, the route with the highest value can be considered the
most significant. By using utility analysis, the researchers ranked the selected routes. The values are
shown in Table 12, and additional details are available in Appendix D, Table D.3.
Table 12. Utility Values for the Chicago Routes of Significance
Corridor and Facility and Limits

Utility Value

US-20 (Lake Street) from Shales Parkway to IL-390 (Elgin–O’Hare Expressway)

0.665

IL-83 from I-90 (Jane Addams Memorial Tollway) to 63rd Street

0.612

US-41 (Lake Shore Drive) from Hollywood Avenue to 63rd Street

0.611

IL-53 Expressway from Lake Cook Road to I-90 (Jane Addams Memorial Tollway)

0.592

IL-390 (Elgin–O’Hare Expressway) from US-20 to I-290 (Eisenhower Expressway)

0.577

US-45 from I-55 (Stevenson Expressway) to I-80

0.559

IL-83 from 63rd Street to IL-171

0.498

IL-394 from I-80/94 (Kingery Expressway) to IL-1

0.453

US-34 (Ogden Avenue) from IL-71 to I-294 (Tri-State Tollway)

0.397

US-30 from I-80 to Indian State Line

0.397

US-20 from Randall Road to Shales Parkway

0.393

Arsenal Road from I-55 to Baseline Road

0.306

Feedback from stakeholders suggested that the Arsenal Road corridor data would likely show a
skewed traffic volume and crash rate because the corridor data were limited due to the short length and
recent construction activities. Additionally, it was noted that the volume counts pre-dated the closing of
the Walter Strawn highway-rail crossing. Thus, the volumes and congestion along the Arsenal Road
corridor are probably higher now than indicated in the data.
The stakeholders discussed the values from the utility analysis and informed the research team that
they had selected the following routes of significance (Table 13).
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Table 13. Finalized List of Chicago Routes of Significance
Corridor and Facility Limits

Utility Value

US-20 (Lake Street) from Shales Parkway to IL-390 (Elgin–O’Hare Expressway)

0.665

IL-83 from I-90 (Jane Addams Memorial Tollway) to 63rd Street

0.612

US-41 (Lake Shore Drive) from Hollywood Avenue to 63rd Street

0.611

IL-53 Expressway from Lake Cook Road to I-90 (Jane Addams Memorial Tollway)

0.592

IL-390 (Elgin–O’Hare Expressway) from US-20 to I-290 (Eisenhower Expressway)

0.577

For the East St. Louis metropolitan area of influence, the researchers met with stakeholders on August
18, 2015, and proposed a similar method for identifying the routes of significance. The stakeholders
discussed and ranked the most important factors. Table 14 shows the average factor weights as
determined by the stakeholders in the East St. Louis metropolitan area.

Table 14. Average Factor Weights for the East St. Louis metropolitan area
Average
Weight (0–1 )

Factor
Traffic Volume

0.90

Frequency of Congestion

0.80

Truck Volume

0.66

Safety (Evacuations, Environmental events, Crashes)

0.63

Level of Access

0.60

Detour Routes

0.40

Economic Productivity

0.32

The stakeholders decided to use the top five categories from Table 14. The researchers used the
average ratings to develop relative weights for these categories. The relative weights of the traffic
volume, frequency of congestion, truck volume, safety, and level of access were 0.251, 0.223, 0.184,
0.175, and 0.167, respectively. Figure 14 shows these category weights from the utility analysis of the
East St. Louis–area routes of significance.
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Traffic Volume
16.7%
25.1%

Congestion Frequency

Truck Volume
17.5%

22.3%

Safety (Evacuations,
environmental events,
crashes)
Level of Access

18.4%

Figure 14. Category weighting for the East St. Louis
routes of significance utility analysis.
On the basis of those factors, the stakeholders discussed various routes that could be considered
routes of significance in the East St. Louis metropolitan area of influence. The following route segments
should be considered for selection as routes of significance.
•

IL-15 between I-255 and IL-159

•

IL-255 between I-270 and IL-143

•

IL-3 between I-270 and I-55

•

IL-3 between I-55 and I-255

•

IL-3 between I-255 and IL-156

•

IL-159 between IL-15 and I-64

•

IL-159 between I-64 and I-55

•

IL-159 between I-55 and I-270

•

IL-4 between I-64 and I-70

The research team agreed to work with IDOT to collect crash data about these route segments. The
East-West Gateway Council of Governments demonstrated the congestion results and variance on
maps for a 6-month period for the researchers’ and IDOT’s review and reference based on data from
the National Performance Management Research Data Set (NPMRDS). These sources of information,
in addition to the traffic and truck volumes, were used by the research team to quantitatively measure
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the top four factors identified (listed in Table 14) and apply their proposed utility analysis to rank these
routes based on importance. The ranked list was sent to the stakeholders for review and final route
selection.
After the utility value for each route is calculated, the route with the highest value can be considered the
most significant. By using utility analysis, the researchers ranked the selected routes. The utility values
for the potential East St. Louis metropolitan routes of significance are shown in Table 15.
Table 15. Utility Values for the East St. Louis Routes of Significance
Utility Value

Corridor and Facility Limits
IL 255: between I-270 and IL-143

0.808

IL 15: between I-255 and IL-159

0.795

IL 3: between I-55 and I-255

0.742

IL 159: between IL-15 and I-64

0.698

IL 159: between I-55 and I-270

0.664

IL 3: between I-255 and IL-156

0.657

IL 3: between I-270 and I-55

0.620

IL 159: between I-64 and I-55

0.531

IL 4: between I-64 and I-70

0.434

After discussion, stakeholders selected the final routes of significance for the East St. Louis
metropolitan area. Table 16 shows the finalized list.
Table 16. Finalized List of East St. Louis Routes of Significance
Corridor Facility

Utility Value

IL 255: between I-270 and IL-143

0.808

IL 15: between I-255 and IL-159

0.795

Starting in November 2016, IDOT must incorporate these routes into its existing real-time systems
management information program. Real-time construction information, incident information, and
weather information must be provided along the routes of significance. Travel times need only be
provided along limited-access routes of significance. To ensure compliance with the requirements of 23
CFR 511, IDOT should begin evaluating its compliance gaps immediately.
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CHAPTER 9: CONCLUSIONS AND RECOMMENDATIONS
The findings and recommendations of this study are summarized in this chapter. Similar to the
organization of the previous report chapters, travel time will be presented first, followed by construction
information, incident information, weather information, availability, and routes of significance.
9.1 TRAVEL-TIME INFORMATION
A key requirement of the Final Rule published as 23 CFR 511 is that transportation agencies in
metropolitan areas provide travel-time information for freeways to the public with an accuracy of 85% or
more. After reviewing a sample of the travel times IDOT provides to the public for expressways within
the Chicago metropolitan area, the researchers found that the accuracy met the 85% threshold by a
weighted average of 85.3%. Because the lengths of travel-time segments vary greatly (between 1 and
38 miles), a weighted average is recommended as the best way to reflect the accuracy—with more
emphasis on miles of road instead of on accuracy per travel-time segment. Further, because short
travel-time segments are susceptible to low accuracy percentages when travel times differ by as little
as 1 minute, it is recommended that IDOT avoid disseminating travel-time information for segments
with lengths of 2 miles or less.
Additional analysis revealed that 85% of the travel-time segments were within ±5 minutes of those
reported by a baseline source. The findings did not suggest that accuracy changes as segment length
increases nor did they suggest there were any differences in accuracy between the sampling periods
(AM peak, PM peak, and offpeak). The interstates for which travel times could improve the most were I94, I-57, and I-80 with weighted average accuracy percentages of 84.5%, 80.4%, and 74.9%,
respectively. To improve the accuracy of travel-times on these interstates, engineers should review the
accuracy of the sensors along those routes.
Next, travel-time data collection and dissemination should be expanded to include additional sections of
the interstates in the metropolitan area of influence. These expansions should include I-80, I-55, and I57 along the following sections in the Chicago area:
•

Interstate 80 from IL-43 (Harlem Avenue) to Aux Sable Township in Grundy County

•

Interstate 55 from Lorenzo Road (milepost 240) to the Will–Grundy county line

•

Interstate 57 from I-80 to the Will–Kankakee county line

Last, this research helped identify some sections along I-94 and I-80 where travel speed/time sensors
were not functioning. IDOT is aware of these problems and is working to remedy the errors, as noted in
parentheses. Those segments were the following:
•

Interstate 94 Eastbound from 29th Street to 65th Street (Repairs expected by 7/2016)

•

Interstate 94 Westbound from 95th Street to 29th Street (Repairs expected by 7/2016)

•

Interstate 80 Eastbound from IL-43 to I-294 (Repairs expected by 5/2016)

Overall, this research suggested that IDOT travel times in the Chicago area are in compliance with the
accuracy and availability requirements of 23 CFR 511, but the coverage aspects are not. This review
identified the expansions in the travel-time system that are required to move IDOT toward compliance.
Further, the data analysis identified several opportunities for improving the accuracy of travel times
along IDOT-operated interstate highways in the Chicago metropolitan area.
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Because the East St. Louis metropolitan area travel-time system was inoperable during the time of this
study, no accuracy measurements were made. Therefore, that discussion will be limited to information
availability.
9.2 CONSTRUCTION INFORMATION
When reviewing the construction information IDOT provides to the public, the researchers measured
the accuracy and identified best practices for future assessments. The review of a sample of
construction projects indicated that the accuracy of information was approximately 73% and below the
threshold for compliance with 23 CFR 511. A detailed review of the inaccurately reported construction
activities suggested that not all IDOT personnel are aware of the need to report real-time lane closures
to their respective operations staff. The researchers recommend training to make employees
overseeing construction activities aware of the requirements of 23 CFR 511.
Existing mechanisms for reporting expected construction activities include IDOT Form 2410 and the
IDOT District 1 Lane-Closure System. Although these systems help inform the public of the possibility
of construction activities, discussions at Technical Review Panel meetings indicate those mechanisms
are not appropriate for real-time updates. Instead, real-time lane closures should be reported by either
the IDOT resident engineer or the contractor to the appropriate district operations personnel, traffic
management center, or communications center. For details about established 24-hour communications
coverage among IDOT districts, see Figure 24 from the Phase I report for this research project.
While measuring the accuracy of construction information, the researchers identified best practices for
future evaluations. This study found that calling resident engineers was one of the more efficient ways
to confirm ongoing activities for the specific projects. Although traffic cameras were valuable for viewing
ongoing activities at some projects, they might not always be the fastest method. In some instances, it
took several minutes longer to identify the correct camera then pan and zoom than it did to call the
resident engineer. Also, some construction projects will require site visits to verify lane-closure status;
therefore, some travel expenses should be expected. See Table 7 for details about how many projects
were evaluated using these three types of data collection.
Finally, the researchers identified six passages in Section 701, Work Zone Traffic Control and
Protection, of the IDOT Standard Specifications for Road and Bridge Construction (IDOT 2012) where
IDOT should consider revisions. The researchers provided recommendations about which sections
should be considered for revisions; the proposed changes to the text are intended to be a place to
begin discussion between officials involved in crafting future versions of the specifications. See Section
4.2 for details.
9.3 INCIDENT INFORMATION
The accuracy of incident information dissemination was found to be in compliance with 23 CFR 511
during the evaluation period ranging from November 8, 2014, to March 31, 2015. During this period,
IDOT was accurate in reporting 87.0% of incidents along the interstates. Therefore, IDOT officials are
advised to continue their current practices in reporting lane- or roadway-closing traffic incidents along
interstates to travelers. Because the accuracy of IDOT’s current reporting of incident information is
close to the threshold of 85%, it is important that future accuracy does not decrease.
Review of the inaccurately reported incidents did not reveal any trends. For continued improvement in
accuracy, the researchers recommend some training to make employees in communications centers
aware of the requirements of 23 CFR 511. It is also recommended that Station 1 archive the time it
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disseminates traffic incident information to the public. Although the current practice suggests a timely
and accurate flow of incident information, future evaluations should ensure the flow of information
continues to the public (see Chapter 5 for details). Last, the researchers suggest continuing the process
of revising the IDOT–Illinois State Police Joint Operational Policy Statement to promote timely reporting
of roadway and lane-closing traffic incidents—a task initially recommended during the first phase of this
project.
9.4 WEATHER INFORMATION
A review of the accuracy of weather information was not possible because data were not archived. It is
essential for future compliance that IDOT establish a mechanism for archiving weather information from
a baseline weather source, such as the National Weather Service, during winter storms. Because the
current practice is to provide the public with winter road condition updates every 2 hours, there exists
an opportunity to apply technology for improving the flow of that information. Toward that end, in
Section 6.2 the researchers presented best practices for obtaining and communicating winter road
conditions using technologies.
In lieu of archived baseline data, the researchers conducted a limited review of available IDOT winter
road condition information. The findings suggest that the accuracy of identifying the start and end times
of winter storms could be improved.
9.5 TRAVELER INFORMATION AVAILABILTY
The review of availability was hindered because the primary source of traveler information
dissemination, the Getting Around Illinois website, did not have a record of down times. The next-most
comprehensive source was the Travel Midwest website, a part of the GTIS. A review of the GTIS status
suggested 100% availability. This portion of the project indicates that IDOT should establish a system
to measure the availability of all traveler information provided by IDOT websites, such as Getting
Around Illinois. The GTIS archiving and availability monitoring could be considered a best practice and
used as an example.
9.6 ROUTES OF SIGNIFICANCE
This study helped identify and rank potential routes of significance in both the Chicago and East St.
Louis metropolitan areas. For each area, local stakeholders considered the rankings and chose the
threshold that helped differentiate and select the routes of significance for their region. The researchers
recommend that IDOT begin preparing to disseminate real-time information along the selected corridors
because it will be required starting in November 2016.
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APPENDIX A: TRAVEL-TIME SUPPLEMENTAL INFORMATION
A.1 SAMPLE SIZE VERIFICATION
The researchers sought to confirm that the accuracy could be determined correctly with merely one
sample for each travel-time segment. To find out the travel-time accuracy between what was shown on
Travel Midwest website (www.travelmidwest.com) and the baseline source, the researchers selected I90 EB (from O’Hare to I-290/Jane Byrne interchange) and I-94 WB (from I-80 to 130th Street). They
collected 36 travel-time data samples of those interstates on three randomly selected weekdays. The
researchers collected 12 samples of travel-time data on each day for both segments (six for I-94 EB
from O’Hare to I-290/Jane Byrne interchange and six for I-94WB from I-80 to 130th Street). They
collected four samples for each time segment, during each time period (AM, PM, off-peak).
The results suggested that if all detectors were functional (no reports of “unavailable”), the accuracy
percentage was not statistically different than when collecting only one sample. This analysis helped
the researchers identify that the travel time along I-90 EB (from O’Hare to I-290/Jane Byrne
interchange) was consistently inaccurate but varied wildly. In contrast, it was observed that the average
travel-time accuracy along I-94WB (from I-80 to 130th Street) was not significantly different than a
single sample.
Thus, measuring accuracy for every time period, multiple times for each segment, is not expected to
provide additional meaningful data. Instead, the researchers proceeded with sampling each segment
once and making a note of any reported travel-time sensor failures. Additional information is available
in Figure A 1, Figure A 2, and Figure A.3.

Route
I-90 EB
I-90 EB
I-90 EB
I-90 EB
I-90 EB
I-90 EB
I-94 WB
I-94 WB
I-94 WB
I-94 WB
I-94 WB
I-94 WB

From
O'Hare
O'Hare
O'Hare
O'Hare
O'Hare
O'Hare
I-80
I-80
I-80
I-80
I-80
I-80

To
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
130th St
130th St
130th St
130th St
130th St
130th St

Travel Midwest Google Travel Percent
Time
Accuracy
Length Travel Time
16.3
40
51
78.4
16.3
72
51
58.8
16.3
55
26
-11.5
16.3
46
26
23.1
16.3
37
26
57.7
16.3
23
26
88.5
6.3
8
6.3
73.0
6.3
8
6.3
73.0
6.3
8
6.3
73.0
6.3
8
6.3
73.0
6.3
9
6.3
57.1
6.3
8
6.3
73.0

Figure A.1. Travel-time data for AM peak segments.
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Route
I-94
I-94
I-94
I-94
I-94
I-94
I-90
I-90
I-90
I-90
I-90
I-90

From
O'Hare
O'Hare
O'Hare
O'Hare
O'Hare
O'Hare
I-80
I-80
I-80
I-80
I-80
I-80

To
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
I-290/Jane Byrne Interchange
130th St
131st St
132nd St
133rd St
134th St
135th St

Travel Midwest Google Travel Percent
Time
Accuracy
Length Travel Time
16.3
60
26
-30.8
16.3
58
26
-23.1
16.3
51
26
3.8
16.3
48
26
15.4
16.3
39
51
76.5
16.3
36
56
64.3
6.3
7
6
83.3
6.3
7
6
83.3
6.3
7
6
83.3
6.3
8
6
66.7
6.3
7
6
83.3
6.3
7
6
83.3

Figure A.2. Travel-time data for PM peak segments.

Route
I-94
I-94
I-94
I-94
I-94
I-94
I-90
I-90
I-90
I-90
I-90
I-90

From
O'Hare
O'Hare
O'Hare
O'Hare
O'Hare
O'Hare
I-80
I-80
I-80
I-80
I-80
I-80

To
Length
I-290/Jane Byrne Interchange
16.3
I-290/Jane Byrne Interchange
16.3
I-290/Jane Byrne Interchange
16.3
I-290/Jane Byrne Interchange
16.3
I-290/Jane Byrne Interchange
16.3
I-290/Jane Byrne Interchange
16.3
130th St
6.3
130th St
6.3
130th St
6.3
130th St
6.3
130th St
6.3
130th St
6.3

Travel Midwest
Travel Time

Google Travel Percent
Time
Accuracy
36
51
70.6
31
51
60.8
33
26
73.1
37
26
57.7
47
26
19.2
49
26
11.5
8
6
66.7
8
6
66.7
8
6
66.7
8
6
66.7
8
6
66.7
8
6
66.7

Figure A.3. Travel-time data for off-peak segments.
A.2 EXAMPLE CALCULATIONS FOR EVALUATING TRAVEL-TIME ACCURACY
On the Travel Midwest website, the reported travel time for the off-peak period on I-55 NB was noted as
27 minutes from I-355 to the Dan Ryan Expressway, as shown in Figure A.4. On Google Maps, the
same interstate was selected and respective travel time was noted as 24 minutes, which was
considered the baseline source data, as shown in Figure A.5. Substituting these values in Equation A1
will give the accuracy percentage as shown below:
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1

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (%) = 1 �∑1𝑖𝑖=1 1 − �

27(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡)−24(𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔)
��
24(𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔)

× 100 = 87.5%

Figure A.4. Travel Midwest travel time for
I-55 from I-355 to the Dan Ryan Expressway.
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(A1)

Figure A.5. Google Maps collected travel time for
I-55 from I-355 to the Dan Ryan Expressway.
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APPENDIX B: CONSTRUCTION INFORMATION SUPPORTING
INFORMATION
B.1 EXAMPLE DATA COLLECTION SHEET

Figure B.1. Data collection sheet for observed information.
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B.2 EXAMPLE REVIEW INFORMATION
On the Getting Around Illinois website (www.gettingaroundillinois.com), reported construction
information was collected for District 5, as shown in Figure B.2. It was observed that four construction
projects were taking place for District 5 for a specified period. Of those four projects, one (25%) was
randomly selected and verified by calling the district office and talking with the operations engineer.

Expect lane restrictions for roadway improvement

Figure B.2. Reported construction information for District 5.
The observed data were noted in the sample data collection sheets for the individual IDOT districts
throughout the state. Figure B.1 shows the sample data collection sheet for the observed construction
information.
From the data collection sheets, the observed construction data were compared with the reported data.
After determining whether the observed project was accurate or not, the accuracy percentage was
evaluated as shown below:
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑋𝑋 (%)
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑋𝑋
=
𝑥𝑥 100
∑ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑋𝑋

49

B.3 CONSTRUCTION PROJECTS SELECTED AND ACCURACY
Figures B3 through B11 show the randomly selected construction projects and their accuracy
percentages for each district in the spreadsheet.

Figure B.3. Randomly selected construction projects for District 1.

Figure B.4. Randomly selected construction projects for District 2.

Figure B.5. Randomly selected construction projects for District 3.
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Figure B.6. Randomly selected construction projects for District 4.

Figure B.7. Randomly selected construction projects for District 5.

Figure B 8. Randomly selected construction projects for District 6.

Figure B.9. Randomly selected construction projects for District 7.
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Figure B.10. Randomly selected construction projects for District 8.

Figure B.11. Randomly selected construction projects for District 9.
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APPENDIX C: INCIDENT INFORMATION SUPPLEMENTAL MATERIALS
Table C.1. Database Reviewed for Evaluating Accuracy of Incident Information
Serial
Number

Record

Date

Location

Time

Reported accurately?
(Y= yes, N= no)

1

11200

11/13/2014

Chicago

8:14

Y

2

11213

11/16/2014

18:59

N (no report of lane closing)

3

11223

11/19/2014

0:04

Y

4

11241

11/24/2014

11:40

Y

5

11260

11/28/2014

23:29

Y

6

11289

12/10/2014

20:17

Y

7

11296

12/12/2014

5:50

Y

8

11298

12/12/2014

8:07

Y

9

11332

12/31/2014

21:36

Y

10

11341

1/3/2015

7:10

Y

11

11343

1/3/2015

9:50

N (no of lanes closed)

12

11368

1/8/2015

9:26

Y

13

11382

1/11/2015

4:40

Y

14

11405

1/16/2015

9:20

Y

15

11408

1/18/2015

15:00

Y

16

11428

1/29/2015

23:58

Y

17

11438

2/1/2015

7:35

Y

18

11449

2/1/2015

19:15

Y

19

11486

2/7/2015

0:50

N (time of lane openings)

20

11488

2/7/2015

12:10

Y

21

11489

2/7/2015

17:20

Y

22

11503

2/14/2015

10:55

Y

23

11629

3/30/2015

10:50

Y

Channahon

Chicago

Greenville

Lexington

Clifton

Chicago

Accuracy

86.96%
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APPENDIX D: ROUTES OF SIGNIFICANCE SUPPORTING DATA
Table D.1. Category Weights Data for Utility Analysis (Chicago)
Weight

Relative
Weights

Traffic Volume

0.90

0.235

Truck Volume

0.80

0.209

Level of Access

0.75

0.196

Congestion Frequency

0.70

0.183

Safety (Evacuations, Environmental Events, Crashes)

0.68

0.178

Category

Table D.2. Category Weights Data for Utility Analysis (St. Louis)
Weight

Relative
Weights

Traffic Volume

0.90

0.251

Congestion Frequency

0.80

0.223

Truck Volume

0.66

0.184

Safety (Evacuations, Environmental Events, Crashes)

0.63

0.175

Level of Access

0.60

0.167

Category
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Table D.3. Raw Data of Chicago Routes of Significance Utility Analysis

Corridor Facility and Limits

W_vol

X_vol

W_truck
vol

X_truck
vol

W_foc

X_foc

W_crash

X_crash

W_access

X_access

Utility

IL-83 from I-90 (Jane Addams Memorial)
Tollway to 63rd Street

0.235

0.520

0.209

1.000

0.183

0.581

0.196

0.561

0.178

0.417

0.362

US-41 (Lake Shore Drive) from Hollywood
Avenue to 63rd Street

0.235

0.956

0.209

0.150

0.183

0.180

0.196

0.734

0.178

1.001

1.000

US-20 (Lake Street) from Shales Parkway
to IL-390 (Elgin–O’Hare Expressway)

0.235

0.383

0.209

0.682

0.183

0.499

0.196

1.000

0.178

0.776

0.814

IL-53 Expressway from Lake Cook Road to
I-90 (Jane Addams Memorial Tollway)

0.235

1.000

0.209

0.647

0.183

0.218

0.196

0.734

0.178

0.245

0.214

IL-83 from 63rd Street to IL-171

0.235

0.329

0.209

0.552

0.183

0.658

0.196

0.561

0.178

0.489

0.423

IL-390 (Elgin–O’Hare Expressway) from
US-20 to I-290 (Eisenhower Expressway)

0.235

0.562

0.209

0.568

0.183

0.423

0.196

1.000

0.178

0.287

0.298

US-45 from I-55 (Stevenson Expressway)
to I-80

0.235

0.377

0.209

0.407

0.183

0.484

0.196

1.000

0.178

0.555

0.567

US-34 Ogden Avenue from IL-71 to I-294
(Tri-State Tollway)

0.235

0.289

0.209

0.282

0.183

0.601

0.196

0.561

0.178

0.413

0.282

US-20 from Randall Road to Shales
Parkway

0.235

0.373

0.209

0.589

0.183

0.184

0.196

0.561

0.178

0.234

0.218

IL-394 from I-80/94 (Kingery Expressway)
to IL-1

0.235

0.307

0.209

0.632

0.183

0.066

0.196

1.000

0.178

0.200

0.228

US-30 from I-80 to Indiana State Line

0.235

0.192

0.209

0.259

0.183

0.250

0.196

1.000

0.178

0.380

0.316

Arsenal Road from I-55 to Baseline Road

0.235

0.041

0.209

0.000

0.183

1.000

0.196

0.561

0.178

0.026

0.019
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Table D.4. Raw Data of East St. Louis Routes of Significance Utility Analysis
Corridor Facility and Limits

W_vol

X_vol

W_truck
vol

X_truck
vol

W_foc

X_foc

W_crash

X_crash

W_Access

X_Access

Utility

IL 15: between I-255 and IL-159

0.251

1.000

0.184

0.771

0.223

0.993

0.175

0.334

0.167

0.734

0.795

IL 255: between I-270 and IL-143

0.251

0.916

0.184

1.000

0.223

1.000

0.175

0.028

0.167

1.000

0.808

IL 3: between I-270 and I-55

0.251

0.356

0.184

0.534

0.223

0.931

0.175

0.748

0.167

0.561

0.620

IL 3: between I-55 and I-255

0.251

0.610

0.184

0.644

0.223

0.988

0.175

0.894

0.167

0.561

0.742

IL 3: between I-255 and IL-156

0.251

0.854

0.184

0.502

0.223

0.931

0.175

0.281

0.167

0.561

0.657

IL 159: between IL-15 and I-64

0.251

0.781

0.184

0.259

0.223

0.833

0.175

1.000

0.167

0.561

0.698

IL 159: between I-64 and I-55

0.251

0.653

0.184

0.297

0.223

0.904

0.175

0.101

0.167

0.561

0.531

IL 159: between I-55 and I-270

0.251

0.686

0.184

0.244

0.223

0.931

0.175

0.832

0.167

0.561

0.664

IL 4: between I-64 and I-70

0.251

0.256

0.184

0.338

0.223

0.953

0.175

0.017

0.167

0.561

0.435
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