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OverviewOverview
• Scope and Key Points
• Red-Light Running Problem & 

Consequences
• Four-Step Solution Process
• Problem Assessment & Countermeasures
• Implementation Plans
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Scope & Key PointsScope & Key Points
• Scope

– Handbook is intended for use by engineers and 
technicians working with law enforcement to 
address safety problems related to red-light-
running.

• Key Points
– Solution to RLR is 3-E process that starts with 

engineering
– Focus is on crashes, not violations
– Find and treat truly problem locations
– Goal is to drop crashes to reasonable levels
– If engineering treatments unsuccessful, try 

enforcement & public awareness campaign
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The ProblemThe Problem

• At Busy Intersections...
– A red light violation 

occurs every 5 minutes
– Every third signal cycle

• At a Typical Intersection...
– A red light violation occurs every 25 minutes
– Every sixteenth signal cycle
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The ConsequencesThe Consequences
• Red-Light-Related (RLR) Crashes

– 15% of all intersection-related
– 72% of right-angle, 10% of left-turn opposed
– More likely to be severe
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Violations and CrashesViolations and Crashes
Time into Red of 
Red-Light Violation

Less than 4 
seconds

4 or more 
seconds

Percent of RLR Violations 95 % 5 %

Percent of RLR Crashes 15 % 85 %

Typical RLR Crash Type Left-turn 
opposed Right-angle
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A 4A 4--Step Solution ProcessStep Solution Process
1. Conduct Engineering 

Study to Verify Problem

2. Implement Engineering Countermeasures
– Check yellow duration
– Improve signal visibility, etc.
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Solution Process (cont.)Solution Process (cont.)

4. If Problem Still Exists....
– May consider automated enforcement
– Monitor rear-end crash frequency

3. Use Area-Wide Officer Enforcement  
(include public awareness campaign)
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Problem AssessmentProblem Assessment
• Are red-light-related crashes

overrepresented:
– At this intersection?
– Over the general area?

• If so, what is the most likely cause?
• What countermeasures are available 

for this most likely cause?
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Cause CategoriesCause Categories
• Unnecessary Delay 

– Violations that reflect a perception that 
there is…
• No need to stop 

because no 
conflicting 
movements or,

• A significant delay 
penalty that is 
unjustified by the 
light traffic volume.



6

Transportation Operations Group

Cause CategoriesCause Categories
• Congestion

– Violations that reflect frustration after 
experiencing lengthy delay.
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Cause CategoriesCause Categories
• Dense Traffic

– Violations by platoon drivers in coordinated 
signal system.  They get caught when 
progression band is constrained at trailing 
edge by signal timing.

Indecision zone

?
?

Vehicle position at the onset of yellow.

Platoon flow

Uniform flow
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Cause CategoriesCause Categories
• Incapable of Stop

– Violation when driver sees yellow 
indication but determines that it is 
impossible to stop

• Inattentive
– Violation when driver does not see signal 

(or sees it too late to respond).

Transportation Operations Group

No 
(excessive right-angle)

Yes
(excessive left-turn)

Implement 
& monitor

No

Possible crash 
cause (as reported

by driver)?

Inattentive Unnecessary delay

Is delay reduction 
possible?

Yes No

Stop

Start

Are violations 
or left-turn-opposed 

crashes  over-
represented?

Incapable of stopPossible crash 
cause (as reported

 by driver)?

Congestion, 
Dense traffic

Return to Start if 
problem persists. 

Note:  Consider targeted camera enforcement only after 
visible, targeted officer enforcement has been tried but found 
not cost-effective.

Is delay reduction 
possible?

No Yes

Are red-light-
related crashes over-

represented?

Consider Enforcement 
Countermeasures

Category A 

Consider Engineering 
Countermeasures

Consider Engineering 
Countermeasures

Consider Engineering 
Countermeasures

Category B 

Category B 

Category C 

Consider Enforcement 
Countermeasures

Category C 

Category D 

Consider Engineering 
Countermeasures

(see note below) (see note below)

Yes

(excessive violations)
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Engineering CountermeasuresEngineering Countermeasures

• Many Available
– Handbook lists 23 countermeasures
– Examples…

• Reduce delay by retiming signal
• Remove unneeded signals
• Add capacity using additional traffic lanes
• Add advance warning signs
• Add advance detection
• Improve signal coordination & increase cycle length
• Protected-only left-turn phasing

– Different violation causes = different 
countermeasures

Transportation Operations Group
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Cycle Length & DelayCycle Length & Delay
• v/c = vC/(Sg)
• d = 0.5 (v/c)2 
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Yellow IntervalYellow Interval
• Effect of Yellow Duration

– 6 hrs data at each of 48 intersections
– 595 red-light violations
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Information TransferInformation Transfer
• Red-Light-Running Handbook 

Training
• Tools

– Red-Light-Running Handbook
– Texas Red-Light-Running 

Evaluation & Analysis Tool 
(TREAT) spreadsheet

– Available on-line at tcd.tamu.edu; 
select “Products”

• Workshop Series
– El Paso July 6, 2006

Texas Transportation Institute
Texas A&M University System

In cooperation with the
Federal Highway Administration and the

Texas Department of Transportation

Red-Light-Running 
Handbook:  An Engineers 

Guide to Reducing Red-
Light-Related Crashes 

Research Report 0-4196-3
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ClosureClosure
• Acknowledgements

– TxDOT Project 4027, Signalization 
Countermeasures to Red-Light-
Running

– TxDOT Project 4196, Safety Effects 
of Red-Light-Running, Where is 
Enforcement Really Needed?

– PD: Wade Odell
• More info:  tcd.tamu.edu
• Questions or Comments?


