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2009

Intersections

Aggressive

Impaired

2010

Run Off Road

Aggressive

Impaired

2011

Intersections
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Run Off Road
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Intersections
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Impaired

2013

Intersections

Aggressive

Impaired

Note: Top 3 common elements each year. Not listed in 1-2-3 order
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1. Current Safety Solutions: Systemic Approach
• Run Off Road Crash Treatments
• Intersection Treatments

2. Traffic Safety Culture
• Within Transportation Agencies
• Road User Behavior

3. Technological Advances
• Connected Vehicles
• Autonomous Vehicles



Systemic Solutions
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How to reduce run-off-road crashes

1
•Keep Vehicle on Road

2
•Safe Recovery

3
•Reduce Severity
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Basic Curve Warning Sign
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Chevrons
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Advanced Curve Pavement Marking

Pennsylvania DOT
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Advanced Signing with Beacons
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1. Centerline rumble strips 

extend into the travel 

lane-most common

2. Centerline rumble strips 

within pavement 

markings

3. Centerline rumble strips 

beyond pavement 

markings



18FHWA Low-Cost Treatments for Horizontal Curve Safety
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Raised Pavement Markers
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Guardrail Delineation
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Barrier Delineation



24FHWA Low-Cost Treatments for Horizontal Curve Safety



25Missouri DOT



26



27

Tree Removal



28Missouri DOT



Systemic Solutions
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1. Run a stop sign

2. Pull out in front of 
someone after stopping

3. Other driver does 1 or 2
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32Publication No. FHWA-HRT-08-063
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Systemic Solutions
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1. Run a red light

2. Make a left turn in front of 
oncoming traffic

3. Other driver does 1 or 2
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1. Stop red light running

2. Stop left turn crashes
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1. Conspicuity

2. Signal Timing

3. Enforcement
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Actuated versions – connected to signal timing
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 Eliminate late night flashing operations
◦ Especially Red-on-mainline, Yellow-on-side-street
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1. Conspicuity

2. Signal Timing

3. Enforcement
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Fewer stops = fewer 
opportunities to run 
red lights
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1. Conspicuity

2. Signal Timing

3. Enforcement
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Transportation Agencies & 
Road Users
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 Outlasts individuals

 Project  Program  Policy

 Expand effective strategies to jurisdiction-
wide policy and standard plans.

 Example: Rumble Strips
◦ Project   Try it once on a section of roadway

◦ Program   Add to RwD Implementation Plan

◦ Policy  Rumble strips considered on every 
project (using regular funding)
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 I am the weakest link
◦ Seriously.  Me.  Literally.

 Safety Belts

 Impaired Driving
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 Ped-Ped Fatalities: zero

 Bike-Ped Fatalities: near-zero

 Bike-Bike Fatalities: near-zero



Connection & Automation
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 Connected Vehicles

 Autonomous Vehicles
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 Vehicle-to-Vehicle (V2V)

 Vehicle-to-Infrastructure (V2I)

 Vehicle-to-Pedestrian (V2P)
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1. Current Safety Solutions: Systemic Approach
2. Traffic Safety Culture
3. Technological Advances
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