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Transportation (TxDOT) and the Federal Highway Administration (FHWA). The contents of this 

report reflect the views of the authors, who are responsible for the facts and the accuracy of the 

data presented herein. The contents do not necessarily reflect the official view or policies of the 

FHWA or TxDOT. This report does not constitute a standard, specification, or regulation. 

This report is not intended for construction, bidding, or permit purposes. The engineer in 

charge of the project was Srinivasa Sunkari, P.E. #87591. The United States Government and the 

State of Texas do not endorse products or manufacturers. Trade or manufacturers’ names appear 

herein solely because they are considered essential to the object of this report. 
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ADVANCE WARNING OF END OF GREEN SYSTEM (AWEGS) 

AWEGS is a dilemma zone protection system designed to minimize vehicles from being 

trapped in their respective dilemma zones at the onset of yellow (1). The objective is achieved by 

providing advance warning to motorists approaching the intersection with the help of advance 

warning signs coupled with flashing beacons.  Advance warning about the end of green is 

provided by the activation of the beacons on the warning sign. Figure 1 illustrates the 

functionality and the various components of AWEGS. 

Typically dilemma zone detection is provided on high-speed approaches to minimize 

vehicles caught in their dilemma zone at the onset of the yellow indication in the traffic signal. 

However dilemma zone detection is usually designed to protect passenger cars up to the 85th 

percentile approach speed. This means that passengers above the 85th percentile approach speed 

and trucks are not provided the same level of dilemma zone protection. The objective of 

AWEGS is to provide protection to trucks and passenger cars up to the 99th percentile approach 

speeds. Figure 2 illustrates the typical approach layout of AWEGS. 

SITE SELECTION 

AWEGS is typically applicable at locations that meet the following characteristics: 

• High-speed approaches should have a speed limit of 55 mph or greater. 

• The intersection should have dilemma zone detection that conforms to TxDOT’s 

practice of using inductive loops. 

• The intersection should be operating in a fully actuated mode. 

• The intersection should have detection for all non-arterial phases (arterial left 

turns and cross streets), preferably at the stop bar. 

• The location should have an ADT of preferably not greater than 15,000 vehicles. 

• There should be minimum driveways between the intersection and the advance 

detectors. 

• The percentage of turning traffic at the intersection should not be unusually high. 
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Figure 1. Layout of a Typical Advance Warning for End-of-Green System (AWEGS). 
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Figure 2.  Typical Layout for an Intersection Approach Having AWEGS. 
 

The project personnel started contacting the individual districts immediately after the 

project was awarded in March 2007. The objective of the site selection was to select three four-

lane highways and one two-lane highway sites that met the site selection requirements. It was 

desirable to select sites in all parts of the state to ensure the implementations were spread across 

the state. 

TTI researchers contacted 23 out of 25 TxDOT districts. The Bryan District and El Paso District 

were not contacted. The Bryan District currently has two AWEGS deployed in the district and TTI 

researchers in consultation with the implementation director decided to look at other districts. The El Paso 

District was not contacted as TTI researchers already had received a tentative confirmation about a good 

site in the Odessa District and thus had a representation of a site in West Texas. 

After getting preliminary site information, TTI researchers visited the sites in the Atlanta District 

and the Tyler District on April 16 and 17, 2007, and the Pharr District on May 4, 2007. Based on the 

visits, one site in Atlanta and one site in Pharr District were found suitable for AWEGS implementation. 

Based on discussions with the district traffic engineers, review of intersection as-built plans, and site 

photographs, the remaining two AWEGS sites were then selected in the Odessa District and the San 

Antonio District.  

Table 1 illustrates the results of the site selection survey conducted by TTI researchers. A brief 

description of the four sites selected and the rationale for selection is described next. 

Site 1 - Atlanta District: The intersection of US 80 and Page Road is to the east of the 

city of Longview in the Atlanta District. This site is a T intersection. US 80 is a four-lane 
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highway in the east-west direction. Page road is northbound approach at the intersection. This 

intersection is currently un-signalized and is being signalized during the summer of 2007. The 

following reasons were used for selecting this intersection as an AWEGS site: 

• high approach speeds and low ADTs, and 

• the district confirmed that they will provide dilemma zone detection at proper 

location. 

Site 2 - Pharr District: The intersection of SH 100 and FM 510 is near the city of Port 

Isabel in the Pharr District. This site is a T intersection. SH 100 is a four-lane highway in the 

east-west direction. FM 510 is northbound approach at the intersection. This intersection was 

recently signalized and the district currently has some safety concerns about intersection 

visibility. The following reasons were used for selecting this intersection as an AWEGS site: 

• high approach speeds and low ADTs, and 

• the district has inductive loops for dilemma zone detection at proper location. 

Site 3 - Odessa District: The intersection of BI 20 and Coors Road (CR 1290) is between 

the city of Midland and Odessa in the Odessa District. This site is a T intersection. BI 20 is a 

four-lane highway in the east-west direction. Coors Road is northbound approach at the 

intersection. The district currently has some safety concerns due to high approach speeds. The 

following reasons were used for selecting this intersection as an AWEGS site: 

• high approach speeds, and 

• the district has inductive loops for dilemma zone detection at proper location. 

Site 4 - San Antonio District: The intersection of US 281 and FM 306 is to the north of 

the City of San Antonio in the San Antonio District. This site is a T intersection. US 281 is a 

two-lane highway in the north-south direction. FM 306 is the westbound approach at the 

intersection. The district currently has some safety concerns due to high approach speeds and 

signal visibility. The following reasons were used for selecting this intersection as an AWEGS 

site: 

• high approach speeds, and 

• the district initially intended to install inductive loops for dilemma zone detection 

at proper location (however, they later decided to use radar) . 
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ATLANTA DISTRICT 

The Atlanta District personnel installed AWEGS infrastructure during the summer of 

2007. TTI researchers visited the 007, and verified the 

infrastr  

ow mode. 

ing 

hat 

n 

  

site on September 17 and 18, 2

ucture installed for AWEGS. Figure 3 illustrates the AWEGS infrastructure installed at

the site in the Atlanta District. TTI researchers then implemented AWEGS in the shad

AWEGS system was then installed on March 24, 2008, and its performance was evaluated. 

Figure 4 illustrates the AWEGS system installed in the Atlanta District. Table 2 illustrates the 

statistics of the advance warning by AWEGS in the Atlanta District. From Table 3, the warn

times provided by AWEGS are higher than what is normally expected by AWEGS for the 

volumes at the intersection. A detailed analysis of the data illustrated that the advance warning 

duration is affected by the use of video detection for dilemma zone protection. It was seen t

video detection is not allowing the major street phases to gap out as frequently as inductive 

loops. AWEGS was designed for dilemma zone detection with inductive loops. This results in a

increase in advance warning provided by AWEGS. 

 

 

Figure 3. AWEGS Infrastructure in Atlanta District. 
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lanta District. 
 

Figure 4. AWEGS Installation in At
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PHARR DISTRICT 

The Pharr District personnel installed AWEGS infrastructure during the summer of 2007. 

TTI researchers visited the site on August 13 and 14, 2007, and verified the infrastructure 

installed for AWEGS. Figure 5 illustrates the AWEGS infrastructure installed on one of the 

approaches at the site in the Pharr District. TTI researchers then implemented AWEGS in the 

shadow mode. AWEGS performance in the shadow mode was then evaluated and found to be 

satisfactory. An AWEGS system was then installed on August 28, 2008, and its performance was 

evaluated. Figure 6 illustrates the AWEGS system installed in the Pharr District. Table 3 

illustrates the statistics of the advance warning by AWEGS in the Pharr District. Table 3 

illustrates that AWEGS performance is satisfactory. 

 

 

Figure 5. AWEGS Infrastructure on the Eastbound Approach in Pharr District. 
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Figure 6. AWEGS Installation in Pharr District. 

ODESSA DISTRICT 

The Odessa District personnel installed AWEGS infrastructure during the summer of 

2008. TTI researchers visited the site on June 9 and 10, 2008, and verified the infrastructure 

installed for AWEGS. Figure 7 illustrates the AWEGS infrastructure installed at the site in the 

Odessa District. TTI researchers then implemented AWEGS in the shadow mode. AWEGS 

performance in the shadow mode was then evaluated and found to operate in a satisfactory 

manner. AWEGS system was then installed on July 28, 2008, and its performance was evaluated.

Figur e 

statistics of the advance warning provided by AWEGS in the Odessa District. Table 4 illustrates 

that the AWEGS performance is satisfactory. This location also has rail preemption programmed 

to accommodate 20 to 25 trains per day. AWEGS was modified to operate satisfactorily during 

rail preemption operations. 

 
  

 

e 8 illustrates the AWEGS system installed in the Odessa District. Table 4 illustrates th
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Figure 8. AWEGS Implementation in Odessa District. 

SAN ANTONIO DISTRICT 

Personnel from the San Antonio District had installed all the necessary conduits 

poles to install the advance detectors by August 31st 2008. Subsequently Wavetronics detectors 

were installed at the intersection as well as upstream of the intersection on both approach

These detectors were configured for AWEGs operation. AWEGS has been be implemen n 

the shadow mode. TTI researchers will implement AWEGS in the near future once the results 

in the shadow mode are satisfactory. 
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AWEGS, when properly designed and implemented, improves the dilemma zone 

protection at isolated intersections with high speed approaches. The system was designed to 

operate at intersections that have typical dilemma zone protection. This protection was in the 

form of inductive loops or their equivalent detection devices placed at appropriate location on the 

approach to the intersection. Improving dilemma zone on high speed approaches by using 

AWEGS has resulted in reduction of red-light-running of approximately 45 to 50 percent (2). 

ree of the four AWEGS implementations that were planned in this project were 

installed. AWEGS was implemented in the shadow mode in San Antonio. Once the data has 

been ied, the system will be fully implemented. 

e sites in the Pharr and Odessa Districts use inductive loops for dilemma zone 

protection. AWEGS performance at these two sites was as expected and provided the necessary 

advance warning. The site in the Atlanta District uses video detection for dilemma zone 

protection. All attempts were made to ensure that the video detection performed in a manner 

consistent to inductive loops. However, the evaluation of AWEGS performance indicated that 

the warning times being provided by AWEGS was higher than expected. Careful analysis of the 

data illustrated that video detection for dilemma zone performed in a manner inconsistent with 

the expectation of AWEGS. The detectors were not gapping out as expected under higher 

volum nditions. Thus it is recommended that AWEGS be installed only at locations using 

detection similar to inductive loops

CONCLUSIONS 
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