I-95 Corridor Coalition Performance Measures Project

Cambridge Systematics and Center for Advance Transportation Technology

Objectives
1. Develop guidance for and demonstrate how states can create a congestion monitoring program using a variety of data sources, with an emphasis on vehicle probe data

2. Create a corridor-wide monitoring program for major bottlenecks using the Inrix vehicle probe data

Background

State and local transportation agencies have been moving rapidly into performance measurements as a core business practice for several reasons.  First, reporting on current conditions and trends is a powerful tool for showing the public that agencies understand the scope of the problem.  Second, as agencies increasingly adopt a customer-oriented focus similar to private firms, performance measurement is the mechanism for assessing current practice and identifying areas where improvements need to be made.  Third, agencies are being asked by elected officials and the public to demonstrate the benefits of transportation investments.  Fourth, the entry of private vendors of travel time data into the market provides great potential for supporting performance measurement.  These data provide improved coverage on major highways where detectorization is fiscally infeasible.

Activities

Task 1:  Develop a Prototype Congestion Monitoring System.  As a demonstration of how congestion performance data can be assembled, processed, and displayed, the project team is using statewide Inrix probe data and other data from NCDOT to develop a Statewide Mobility Measures Visualization System.  The System will be capable of displaying performance measures at the statewide, corridor, and segment levels.  The system will allow users to view, though a website, both real-time performance and historical performance at various zoom levels.  Statewide congestion measures will be displayed first, and then users will be able to “zoom” into the state to view specific corridors or even specific segments.  The website will be very interactive.  Easy to comprehend graphics will depict whether performance is better or worse than historical conditions and by how much.  A separate section of the site will display “top-10” lists of best and worst performing roads in any given jurisdiction.  
Specifically, the prototype will develop and implement procedures for:

· Sample sizes, frequencies, and locations, by roadway type and volume level.

· Data quality assessment.

· Integration with other state data resources, especially volume and roadway characteristics data, which are required to compute a full range of performance measures, especially delay-based metrics.

· Integration with operations-based data, such as incident, work zone, and weather management activities.

· A full range of congestion-related performance metrics, including:

· Mean and median travel times

· Travel Time Index:  ratio of the actual travel time to the travel time under ideal or free flow conditions

· Delay per trip:  excess time consumed above what would have occurred under ideal or free flow conditions

· Buffer Index:  95th percentile travel time minus the mean travel time divided by the mean travel time (reliability measure)

· Planning Time Index:  ratio of 95th percentile travel time to ideal or free flow travel time (reliability measure)

· Misery Index:  the average of the top 5 percent worst travel times divided by the free flow travel time (reliability measure; useful for rural conditions)

· On-Time Performance: (1) Percent of trips with travel times <( 1.1 * MeanTravelTime); (2) Percent of trips with travel times <( 1.3 * MeanTravelTime)

· The following time slices for reporting performance measures will be used:, which apply to the start times of the trips:
· AM Peak Period: 6:00 AM to 9:00 AM

· Mid-Day:  9:00 AM to 4:00 PM

· PM Peak Period:  4:00 pm to 7:00 PM

· Offpeak:  7:00 PM to 6:00 AM
· Computation of performance metrics for:

· Urban facilities, including signalized highways, and 

· Long-distance intercity trips within the state, and

· Tabular and graphical report formats, both for print and online display.

Task 2:  Performance of Major Bottlenecks in the I-95 Corridor.  Previous work for the Coalition identified delay patterns at major bottlenecks using planning-level data and models.  With the acquisition of Inrix vehicle probe data, it is now possible to measure bottleneck performance directly.  This task will establish the current congestion levels at major bottlenecks, typically, freeway-to-freeway interchanges and bridge crossings. The difference between the performance of urban facilities and bottlenecks is one of perspective.  Usually, urban facilities are defined as single highway sections 2 to 10 miles long and monitoring is done for the single linear section.  Monitoring bottlenecks involve all of the entering highway sections to the bottleneck, as shown in Figure 1.

Traffic data provided by the states for the Highway Performance Monitoring System will be used in conjunction with the Inrix data to produce total delay estimates.  The impact that congestion at these locations has on long-distance travel within the Corridor will also be assessed.  Once the methodology is developed, it will be possible to perform annual updates and provide congestion trend information efficiently.    
The starting point for this effort will be the Regional Bottlenecks Study and the MATOps Bottleneck Study recently completed.  In addition to matching Inrix data to reported bottleneck locations, we also will scan the Inrix data to see if any other TMC segments are likely bottlenecks.  For these locations, we will examine the TMC segments leading into the bottleneck areas for a distance of approximately five miles upstream.  Travel times and delays per vehicle will be computed for these segments.  However, in order to get total delay, traffic volumes for each period need to be applied to the unit delay.  Initially, we will use HPMS AADT data and default hourly traffic distributions to derive hourly demand.  The default hourly distributions will be developed using (in order of preference):

· Data from state DOTs for the specific facility

· Data from state DOTs for similar highway types

· National average distributions available from FHWA’s HERS model.

In addition to considering bottlenecks separately, CS will also determine their effect on the intercity trips.  To do this, we will conduct the following analysis:

· For each bottleneck, identify the inflow TMC segments that are routinely congested by time of day.  Note that each inflow section (comprised of multiple one-way TMC segments) will vary in terms of the number of TMC segments (distance) and congested times.

· When a simulated vehicle trajectory passes over the TMC segment for the congested time, assign the travel time and delay as “bottleneck-influenced”.

· Compare the total trip versus the “bottleneck-influenced” portion of the trip.
The specific procedure to be developed is based on the following steps:
· Locate bottlenecks from previous studies (see Table 1).  Only consider locations where we have Inrix data for all of the major intersecting roadways.  Note those where we do not have enough Inrix data.
· Scan the Inrix data for “slow” segments.  Determine if these are the result of true bottlenecks and add them to the list if appropriate.
· Identify TMCs for the inflow (approaches) to the bottleneck; consider only those within 10 miles of the bottleneck.  For example, where two freeways intersect, there would be 4 approaches (sometimes 3).   Start with the TMC on an approach that is furthest downstream; this will be the one that includes the last on-ramp for traffic merging from the other directions.  Call this the “critical TMC”.

· For the length of highway to consider, use the following definition:

· A string of continuous TMCs upstream of the critical TMC (and including the critical TMC) where speeds are <= 45 mph 

· For each 2-minute timeslice for the TMCs for the above distance, compute two unit delays (hours per vehicle):

· Delay1  =  (1/Measured Speed  -  1/Reference Speed) * TMC Length

· Delay2  =  (1/Measured Speed – 1/60) * TMC Length

· Compute additional performance metrics (see Task 1)
· Sum up delay for the following timeslices, for each approach and the whole bottleneck:
· Weekdays, 7-9 am
· Weekdays, 4-6 pm
· Total weekday (nonholidays)
· Total weekend/holiday
· All days
Advisory Panel Interaction

The previously formed Advisory Panel will be involved throughout the remainder of the project. This will start with a communication about the revised scope and soliciting ideas for improving the technical activities.  The Panel will also be involved in reviewing interim and draft documents

Task 2 Deliverables
· Revised scope (based on review of Expert Panel) – February 5

· Draft Report – April 15

· Final Report – May 15
Table 1.  Previously Identified Corridor Bottlenecks
	· 1 I-95 at NJ-4  (NJ)

· 2 I-70 at I-695 (MD)

· 5 I-95 at VA-7100 (VA)

· 6 I-695 at I-95 (S.)  (MD)

· 7 I-95 at VA-234 (VA)

· 8 GW Bridge approach on I-95 (NJ)

· 9 I-83 at I-695 (MD)

· 10 I-95 at I-495 (MD)

· 11 I-95 at DE-1 185,900 (DE)

· 12 I-495 at Exit 33 (MD)

· 13 I-95 at PA-90 (PA)

· 15 I-95 at US-322 (DE)

· 16 I-495 at American Legion Bridge (MD)

· 17 I-495 at I-66 (VA)

· 18 I-76 at I-476 (PA)

· 19 I-295 at I-76 and NJ-42 (PA)

· 21 I-95 at Academy Road (PA; Philadelphia)

· 23 I-95 at DE-141 (DE)

· 24 I-95 at I-476 (PA)

· 25 I-264 east of I-64 (VA)

· 26 I-95 at DE-896 (DE)

· 27 NJ-495 at NJ-3 (NJ)

· 28 I-78 at I-95 (NJ)




Figure 1.  Monitoring all Approaches to a Bottleneck is Required for Performance Measurement 
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� For freeways, we recommend that ideal/free flow be defined as the travel time at 60 mph.  Travel times at higher measured speeds are set to 60 mph for the purpose of most performance measures (“no negative delay”).





