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• FDOT Traffic Ops developed the statewide effort to address WWD.

• Discussions with the District Traffic Engineering & Operations Offices.

• Statewide crash data were analyzed.

• FTE and D3: developed and implemented pilot projects.

• D7 conducted a District-wide implementation and evaluation.

• All Districts evaluating WWD concerns and new standards.

• Design changes were developed with I-Pavement Shields.

• Red Rectangular Rapid Flashing Beacons (‘R’RRFB) ~ test in Tampa.

• Internally illuminated roadway pavement markers (IIRPM) ~ Panhadle.

• WWD module being developed for implementation in Sunguide.

• Recent Developments: expand RFE at FTE.

Overview
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• 280 statewide wrong way crashes (2009-2013)
– 30% PDO

– 52% Injury (411 injuries)

– 18% Fatality (75 fatalities)
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Interchange Type 
Statewide 

Distribution 
Proportion 

Wrong Way 
Crash Score 
Proportion 

Diamond/Partial Diamond 55.7% 49.1% 

2 Quadrant/Partial Cloverleaf 25.5% 22.7% 

Trumpet 6.0% 8.3% 

Direct Connection Design 5.7% 3.9% 

Y Intersection 3.0% 3.1% 

 



Geo-locations of WWD
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Dual Left Arrows in Left Turn Lanes pointing to an off-
ramp

Arterial Treatment: E Bears Ave @ I-275, Dual Lefts



Remove Turn Arrows; place ‘straight arrows, ONLY, Shield’

Interstate Shields with a Straight Arrow



FDOT Plans Prep Manual 
http://www.fdot.gov/roadway/PPMManual/2017/Volume1/Chap07.pdf

A. Include MUTCD "optional" signs

• Second DO NOT ENTER sign; • Second WRONG WAY sign; • ONE WAY signs

B. Include NO RIGHT TURN and NO LEFT TURN signs

C. Use 3.5 ft. by 2.5 ft. WRONG WAY signs mounted at 4-foot height with retroreflective

strip on sign supports (MUTCD, Figure 2A-1[E])

D. Include 2-4 dotted guide striping for left turns between ramps and cross-streets.

E. Include retroreflective paint (yellow) on ramp median nose where applicable

F. Include a straight arrow and route interstate shield pavement marking in left-turn lanes

G. Include a straight arrow and ONLY pavement message in outside lane approaching ramp exit

http://www.fdot.gov/roadway/PPMManual/2017/Volume1/Chap07.pdf




D7 Red RRFB in Tampa Bay Area - NB I-275 @ Fowler



D3 Internally Illuminated Roadway Pavement Markers



Research

• Arterials – more likely to have WWD 

• Freeways – more likely to have fatal WWDs

• BAC a big factor in impact when WWDs occur

• Rural areas also need a closer look

• Roadway lighting is being already visited by FDOT

• We are contributing to the national knowledge pool

• ITE Journal - May 2016 Case Study



Research



Cues That Can Help

Driver Impairment
(Alcohol, Drug, Cognitive)



Sunguide: New Alert Dialog

• Notifications with Alerts

• Cameras near alerts will move to pre-defined preset
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Ideas we hear about

• Pavement rental car center type 
strips.

• Bollards that rise up.

• Delineators.

• Mast arms with flashing red signal 
indications.



Responses

• Spike strips were considered by the industry; but 
they can pose safety and maintenance challenges.

• Findings of the Texas DOT, as detailed here.
• http://www.transguide.dot.state.tx.us/sat/wwd/content/EngineeringAnalysisSpikeStrips.pdf

• Mast arms can be confused with traffic signals.

• Delineators being tested.

• POINT: Take a closer look at suggestions.

http://www.transguide.dot.state.tx.us/sat/wwd/content/EngineeringAnalysisSpikeStrips.pdf


Progress: Districts

• All Districts were party to new standards 
development.

• All Districts asked for and have inventory sheets.

• Districts started inventorying to identify gaps ~ at 
various levels.

• Extensive coordination with FHP, law enforcement, 
advocacy



WWD Countermeasures for Evaluation

1. Newly-developed S&PM standards 

2. Red RRFBs

3. Internally illuminated roadway pavement markers

4. Detection-triggered LED lights around “WRONG WAY” 
signs

5. Detection-triggered blankout signs that flash “WRONG 
WAY”

6. Delineators along exit ramps

7. Wig/wag flashing beacons



1. S&PM

Previous Condition

Countermeasure #1



Countermeasure #2 Countermeasure #4 Countermeasure #5 Countermeasure #7

Countermeasure #3 Countermeasure #6

Red RRFBs
Detection-triggered LED lights 
around  “WRONG WAY signs

Detection-triggered 
blankout signs Wig-Wag flashing beacons

IIRPM Delineators along exit ramps

2 thru 7



In Summary

• Holistic – explore all avenues

• Methodical – one step at a time

• WWD is a quickly moving subject area

• Industry is extremely active with new devices

• Research is underway 

• Consider video analytics, situational awareness as we 
move forward

• You may begin ad hoc initially, but make it comprehensive 
over time

• Strong Engineering, Education and Enforcement efforts



Thank you

Raj Ponnaluri, PhD, P.E, PTOE

Traffic Engineering & Operations Office
Florida Department of Transportation
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