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Introduction

In 1997 research was performed to investigate the use of a Global Positioning System
(GPS) unit as a tool for collecting travel time and delay data for roadways throughout Delaware,
This report included a detailed description of how to use the GPS equipment and related
software. It also compared the accuracy of data collected through GPS method with the data
collected manually. The conclusion proved that the GPS was a much more efficient and accurate
means of collecting data than the previous method, where stopwatches were used to track travel
time. Again in 1998 and 1999, travel time and delay data were collected using the GPS unit. The
1998 report also included a step-by-step procedure for the data collection process. Data were

again collected in 2000 during peak travel times.

Methodology

Data were again collected in 2000 during peak travel times between September 15™ and
Thanksgiving. This time span represents normal traffic patterns throughout the State of
Delaware. While it is suffice for only one person to collect data using the GPS and to drive at the
same time, this is quite dangerous. Therefore, we used two people to ensure the safety of the
drivers/data-collectors and other motorists on the road. In addition to a GPS unit, a laptop
computer with ASPEN software from Trimble was used to ease the data collection process. This
year, each direction of a roadway segment was traveled at least four times: twice during morning
peak hours and twice during the afienoon peak hours. This was followed to ensure that the
effects of the traffic directional and temporal {luctuations are captured. Furthermore, data
collection was expanded to include the ITMS 250-critical miles (travel time, delay and speed

information for these 250 critical miles are included in the summary of results section of this
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report). Additional information has also been added to the data sheets. This new information
includes Functional Classification, Maintenance Road Number, Number of Lanes, and Posted
Speed for each segment of the roadways studied. The following is a report that explains the data
included in the final section (a.k.a. Summary of Results) and proposes recommendations for

future use of the GPS.

Interpretation of 2000 Data

A “Summary of Results” is contained at the end of this report. In the summary, the data
is first separated by county. Within each county, the data is divided by routes, and each route is
divided into segments as determined by DelDOT. The route and route name of the roadway are
located in the first two columns of the summary. The segments listed are between the designated
control points along the specified roadway. The column labeled “AM / PM” indicates the time
of day for which the data was collected. "AM" is defined as 7:30 to 9 AM, and "PM" is defined
as 4:30 to 6 PM. The adjacent column displays the direction of travel ("NB"- Northbound, "SB"-
Southbound, "EB"- Eastbound, and "WB"- Westbound). To the right of the categories, a table

contains the information explained below.

@ Distance (Miles) — This is the distance in miles for the given segment of roadway shown to

the left. In the case that under “Route” when the term “Total” is specified, the distance is for

the total stretch of roadway from the first control point to the last control point.

® Mean Peak Trave]l Time (Seconds) — This is the average time in seconds that was taken to

travel the length of the segment shown to the left. Again, in the case of “Total” appearing in



the "Route" column, the time is recorded for the entire roadway from the first control point to

the last control point.

Mean Peak Travel Speed (mph) ~ The average speed of the test vehicle travelling from one

point to the next is the Mean Peak Travel Speed. This value is given in miles per hour and is

obtained by dividing the "Distance" of the segment by the "Mean Peak Travel Time."

Total Peak Delay (Seconds) — This is the time in seconds spent in delay travelling through
the given segment shown to the left. By definition, delay is the time when vehicle speed drops

below 5 miles per hour.

Peak Delay Source ~ This is the reason for the delay noted in the previous column. Reasons

for delay can be due to signal, construction, accident, congestion, pedestrian crossing, train,

etc. Traffic signals are the main cause of delay.

Mean Peak Running Speed (mph) — This is the average speed in miles per hour that a vehicle

would travel through the section of roadway if delay were not experienced. The running

speed, R, is obtained by the following equation:

R = Distance
Mean Peak Travel Time - Total Peak Delay

Percent Time in Delay — This is the percentage of time spent in delay for the route segment

shown. The percentage is found by dividing the "Total Peak Delay" by the "Mean Peak

Travel Time", then multiplying the quantity by 100. Example:



Percent Time in Delay = %8—4?«%5?«5;( 100 = 24.6%

60sec

e Functional Classification — This number represents what type of roadway each segment is

classified as. For example, 1 represents an interstate, 2- other freeway/expressways, 3- other

principal arterials, 4- minor arterials, 5- major collectors, and 6- minor collectors.

e Maintenance Road Number ~ In addition to route names and numbers, roads are also given a

maintenance number. This number is given in this column on the data sheet.

e Number of Lanes — This represents the number of lanes for the given segment of the roadway
shown. For those that have more than one number in this column, this shows that the number

of lanes change during that segment.

e Posted Speed (mph) — This represents the posted speed limit for the given segment of the

roadway shown. Once again, for those that have more than one posted speed in this column,
this means that the posted speed changes during that segment. To obtain a single posted

speed for a segment with multiple posted speeds, we simply averaged those speeds.

Conclusions

Travel time and delay data collection was successfully completed for 2000, and the GPS
continued flawlessly. It is worthy noting here that the collected information is a major input to
the Wilmington Area Planning Council (WILMAPCO)'s Congestion Management System. At
this time, data exists for four years: 1997, 1998, 1999, and 2000. Though this information is not

much to observe many trends, it can serve as the base of comparison for years to come which



will benefit Delaware greatly in the future. Exhibit 1 summanzes delay and speed information
from 1998 to 2000 and shows the change in this information between 1998 and 2000 both on
county and state bases. With the continued collection of this data, these trends will become more
visible and information will be available to DelDOT that can be implemented in various ways in
evaluating Delaware's roads and highways in terms of travel time and delay. Another possible
analysis where the travel time, delay and speed information can be of great help is to monitor the
congestion on a segment-by-segment basis. For instance, we have successfully identified the 10-
most improved and the 10-most deteriorated segments in Delaware based on the change in travel
speeds between 1998 and 2000 (see Exhibit 2). Finally, as the collected data has now been fully
integrated into a Geographic Information System (GIS) database, we believe an infinite number

of analyses and maps can be produced.
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Exhibit 2

The 10-most improved segments between 1998 and 2000

%D_TS_PS00 and %D_TS_PS98 are the percent difference between Mean Peak Travel Speed and

ROUTE NAME SEGMENTS DIR|%D_TS_PS00|%D TS PS98|%D_00 98}
SR 1 Rt 9 to Bellevue Dr SB 96% 1% 85%
Us 113 DAFB South Gate to 10 NB 95% 11% 84%
Pulaski Hwy Governor SQ to SR 1 EB 13% -57% 70%
SR 273 Marrows Rd to RR Xing EB 2% -58% 59%
Cleveland Ave |Paper Mill to SR 2 EB -13% -67% 54%
Centre Rd SR 2 to i-95 SB 16% -35% 51%
SR 273 RR Xing to Marrows Rd | WB -15% -64% 49%
1-95 PA Line to US 202 SB 22% -26% 48%
Lancaster Pke |Merc. Benz to SR 100 SB 2% -43% 45%
Kirkwood Hwy |Cleveland to Coll. Sq. W8 -24% -65% 42%

The 10-most deteriorated segments between 1998 and 2000

ROUTE NAME SEGMENTS [DIR| %D_15_PS00] %D_T1S_PS98|%D_00_98
SR 273 Deer Pk {0 Marrows Rd EB -64% 18% -82%
DuPont Hwy Detaware Ave to |-495 SB -58% 17% -75%
SR 273 Marrows Rd to Deer Park {WB -65% -1% -63%
Concord Pike  |Rollins Bldg to SR 141 SB -32% 22% ~53%
Uus 13 Rt 42 to NCC Line NB 5% 58% -52%
SR 404/US 8 SR 110 Rt 30 WB 10% 61% -51%
SR 404/US @ Rt 30 o SR 1 EB 12% 60% -48%
Kirkwood Hwy |SR 7 to Overpass WB -57% -13% ~44%
Main St SR 71 to US 301 WB -56% ~12% -44%
Kirkwood Hwy [Best Buyto SR7 WB -90% -47% -43%
Note:

the Average Posted Speed for 2000 and 1898, respectively. This can be calculated as:

(Average Speed - Posted Speed) o
(]

Posted Speed

and %D_00_98 is the algebraic difference between %D_TS_PS00 and %D _TS PS8,
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