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INTRODUCTION 

In the United States, intersections constitute a small portion of the highway system, yet 
intersection related crashes constitute more than 50% of all crashes in urban areas 30 percent in 
rural areas. In Texas, about one-third of all crashes on rural highways occur at intersections. As 
population and development increases, traffic at unsignalized intersections grows resulting in 
more number of crashes. This is particularly the case in rural intersections which are 
characterized by high speeds. The combination of high speeds and complex guidance and 
navigational choices at rural intersections complicate the driving task and increase the potential 
for a severe crash. Various design and traffic control device (TCD) improvements are 
implemented to decrease the likelihood of a crash. 

The objective ofthis project is to develop and demonstrate innovative low-cost solutions to 
improve safety at stop controlled intersections. TTI researchers met with TxDOT project panel 
and obtained some feedback about potential solutions that the panel wanted TTI to investigate. 
Preliminary directives from panel were as follows: 

1. Focus on treatments on minor street approach and not necessarily on major street 
approach. 

2. Develop solutions to improve the ability of the motorist to perceive the intersection as 
well as the related traffic control devices as they approach the intersection. 

3. Investigate solutions that are active in nature. i.e., have beacons come on when a vehicle 
arrives or when a vehicle is not slowing down. 

The emphasis in this project is on testing and demonstrating newer and innovative solutions. 
These may include solutions that are not readily available in the market but can be configured 
relatively easily using off the shelf equipment. The following list Technical Memoranda 
document the progress made by the research team in the development of such devices. 

February 2011 - Technical Memorandum documented various traffic control device alternatives 
to improve safety at rural intersections. 

May 2012 - Technical Memorandum identified three alternatives of treatments that were to be 
considered as potential treatments. 

Alternative 3 from among these treatments was finally selected to be installed at the Pecos test 
track as it had the most potential for making a difference in motorist behavior while minimizing 
introduction of unfamiliar traffic control devices like K&K STOP signs or T APCO STOP signs 
which were evaluated in another TxDOT research project (0-6462). 

June 2013 - Technical memorandum documented the installation of a treatment at the Pecos test 
track. 

July 2013 -Technical memorandum documented the visit by TxDOT Expert Panel to review the 
treatment installed and documented the comments and suggestions provided by the review team. 

January 2014-Technical memorandum documented the installation of the treatment 
demonstrated at the Pecos test track at the intersection of US 285 and SH 302 in the Odessa 
District. 
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March 31, 2014 - The current technical memorandum documents the data collected in the before 
and the study along with preliminary observations of the data. Detailed analysis is pending due to 
delay in the collection of the after data as the system was knocked down a week after it was 
installed. 

PROJECT MODIFICATION 

In August of 2013, RTI approved a request a modification for a no cost extension of this project 
with the following objectives. 

1. Task 1.6 - Install the current treatment at an intersection recommended by TxDOT 
engmeers. 

2. Task 1.7 - Conduct a before and after study of the treatment to evaluate its effectiveness 
in improving attention value of the motorists. 

3. Task 1.8 - Develop a new treatment that utilizes the speed of the approaching vehicle and 
activates the beacons if a vehicle is not complying with the treatment and not slowing 
down on the approach. 

4. Task 1.9 - Demonstrate the new treatment to TxDOT Engineers. 

This technical memorandum documents Task 1.7 which describes the collection of before 
and after data for the treatment installed in Task 1.6 .. 

FIELD INSTALLATION 

TTI researchers approached the engineers from Odessa District to select an intersection in the 
district that would meet the criteria. The site required a high speed approach to a stop controlled 
intersection with a stop ahead sign installed on the approach. The stop sign and the stop ahead 
sign should have flashing beacons powered with solar panels. 

Site Selected 

After a thorough review TxDOT engineers in Odessa district selected the intersection of US 285 
and SH 302 in Odessa district. This intersection is located about 20 miles north of 120 in Pecos 
as illustrated in Figure 1. 
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Figure 1. Installation Site Near Pecos . 

System Installed 

TTI researchers consulted with TxDOT engineers and had a site visit on January 6th 2014. Based 
on the site visit and availability of TxDOT crew, TTI researchers scheduled the installation of the 
system at the site on January 22nd

. TxDOT Odessa district provided three crews to assist in the 
installation of the system, The Kermit Area office provided traffic control to close off the 
approaching the intersection. A T earn from the district office brought the core machine to core 
the pavement to install the Sensys Sensors. Finally a crew from Signal Shop in Odessa assisted 
TTI researchers to install the flasher cabinets and to connect the beacons to the flasher cabinets. 
Figure 2 illustrates the schematic of the field installation of the system. 
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Figure 2. Schematic of the Field Installation. 
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The system consisted of two sub-systems. The first sub-system consisted of active beacons on 
stop ahead sign. This sub-system consisted of a wireless sensor (VSN240-F) installed at a 
distance of approximately 600 feet upstream of the stop ahead sign. A long life repeater (RP240-
BH-LL) was installed on the back side of the sign post for JCT 285 which was located at a 
distance of 1700 feet from the stop bar. An Access Point (AP240) was installed on the pole on 
which solar panel and the cabinet with the batteries was installed near the stop ahead sign. The 
flasher cabinet was then installed on the same pole. Figures 7 to 10 illustrate the system being 
installed. 

The second sub-system consisted of active beacons on the stop sign. This sub-system consisted 
of a wireless sensor (VSN240-F) installed about 50 feet upstream of the stop ahead sign and a 
long life repeater (RP240-BH-LL) installed on the pole with the solar panel near the stop ahead 
sign. The sub-system also had two additional wireless sensors at the stop bar (VSN240-T) and an 
Access Point (AP240) installed on the pole with the solar panel near the stop sign. 

BEFORE AND AFTER STUDY 

Before the system was installed on January 22nd
, RTTI researchers coordinated with the TxDOT 

Engineers of Odessa District to use their Numetric Counters to collect speed data on the SH 302 
approach to US 285. These Numetrics counters can primarily get vehicle speeds and 
classification and bin them into speed intervals. These counters can typically be left at the site for 
almost a week. TTI researchers recommended that Numetric counters be installed at 100 feet 
spacing from a distance of 100 feet from the stop bars to 800 feet from the stop bars. Figure 3 
illustrates the installation ofNurnetric sensors on SH 302 approach. 
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Figure 3. Illustration of the Numetrics Counters installed to Collect Speed Data on SH 302 
Approach. 

Before data was collected using Numetric counters from January 16th to January 21 st 2014. The 
objective of this data collection effort is to compare the speed profiles of vehicles before the 
treatment was installed with the speed profiles after the speed profiles were installed. The 
hypothesis of this treatment is that the active nature of the devices will slow the motorists when 
they notice the beacons starting to flash. 
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Researchers encountered some challenges after the system was installed. The stop ahead sign 
located at 1035 feet was knocked down during the first week of February. This resulted in the 
system being down. However, it also was an opportunity to test the failsafe feature that was built 
into the system as the repeater for the STOP sign was missing from the STOP ahead sign. When 
the sign was knocked down, the failure mode kicked in and the beacons on the STOP Sign were 
then flashing continuously as designed. 

Figure 4. STOP Ahead Sign Knocked Down a Week after Installation of the System. 

However, TTI researchers had purchased a spare repeater which was shipped to Odessa District 
after programming it appropriately. Once the repeater was installed by TxDOT crew on a new 
STOP Ahead Sign assembly, beacons on the STOP Sign started functioning the way the system 
was designed to. 

TxDOT crew again installed some Numetric counters from March 18th 2014 to March 24th 2014. 
The cumulative speed distributions as observed at each of the Numetrics counters in the before 
and after conditions are illustrated in Figure 5 and Figure 6. 

Preliminary analysis from Figure 5 and Figure 6 indicates that speeds in the after data appear to 
be higher than the speeds in the before data. This initial observation is not as per expectations. 
However a more detailed data analysis will be performed and the results will be presented in the 
next technical memorandum. 

WORK COMPLETED 

The installation of the system required by Task 1.7 has been completed. Future work will involve 
development and installation of a new treatment that activates the beacons by monitoring and 
responding to motorist speeds. 
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Figure 5. Cumulative Speed Distribution (Before Data). 
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Figure 6. Cumulative Speed Distribution (After Data). 
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TXDOT ASSISTANCE 

TxDOT' s assistance was very much appreciated to collect the before and after data at the 
intersection of US 285 and SH 302. 

FUTURE WORK 

Sub-task 1.8 - Develop the new treatment based on speed by May 31 st 2014. 
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