Local and Rural Road Safety Briefing Sheets

Roadway Departure Crashes
Introduction
Each year roadway departure crashes account for more than half of United States highway fatalities and involve a vehicle
that crosses an edge line, center line, or otherwise leaves the traveled way.1 A majority of these fatalities pertained to three
general areasareas: overturning, opposing direction, and trees or shrubs. Roadway departure is a significant concern for rural
roadways, and is predominantly due to the same three areas for all roadways as shown in the figure on this page.
The purpose of this document is to describe the significance of roadway departure crashes on local and rural roads, to
outline the nature of the problem, and to suggest potential treatments. Additional resources are also cited so local and
rural road owners can learn more about overcoming the challenge of reducing roadway departure crashes.
To reduce the number and severity of roadway departure crashes,
safety practitioners focus on three objectives:
1. Keep vehicles on the roadway and in their travel lane.
• Strategies include rumble strips, signing, delineation, and highfriction surface treatments.
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Crashes Occurring on Rural Highways
Based on the 3 Most Prevalent “Most
Harmful Events”

2. Reduce the potential for severe crashes when vehicles do leave
the roadway or cross into opposing traffic lanes.
• Strategies include shoulder installation; widen the separation
between opposing direction lanes, removing fixed objects, and
slope flattening.
3. Minimize the severity of a roadway departure crash if it occurs.
• Strategies include breakaway supports, traversable drainage grates,
barriers such as guard rail (or guide rail), and end treatments.
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In most cases, lower-cost, highly-effective solutions are available at the top of the hierarchy. For example, warning sign
installation has proven to have a significant effect on the reduction of curve-related crashes. It is important to note
that some treatments are less likely to prevent crashes. For example, guard rail can reduce the severity of a roadway
departure crash when it occurs, but it does not prevent the crash event. When considering the cost of a treatment, it
is important to remember that the agency will need to maintain the countermeasure, and this can vary significantly
between the various treatments.
There are typically three implementation approaches to consider in reducing roadway departure crashes: the systemic
approach, the spot location approach, and the comprehensive approach.2 These approaches may be done alone or in
combination with each other.

Systemic Approach
A systemic approach is focused on installing crash reduction countermeasures over a wide range or number of sites
that share a high risk factor. Examples of risk factors could be lane width, speed, traffic volume, horizontal curvature, or
traffic control devices. An agency can develop a list of risk factors through an analysis of the crash reports for their area.
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This approach is not limited by finding the exact location of crashes, because the approach considers multiple
locations with the same risk factors. Countermeasures are selected that can be deployed among all locations that
share specific risk factors. These countermeasures are typically low-cost and can be deployed easily.
Although roadway departure crash locations are difficult to predict, the most common contributing factors to severe
roadway departure crashes are predictable and consistent from year to year, so a systemic approach to safety
mitigation can be quite effective. When addressing roadway departure crashes, the systemic approach typically
includes the application of low-cost treatments along segments of roadway or entire routes.
The following low-cost countermeasures have been identified as being effective in reducing roadway departure
crashes and resulting injuries and fatalities when applied systemically:
•
•
•
•
•
•
•
•

Basic traffic control such as signing and pavement markings in advance of and within curves.
Centerline and edge line pavement marking to assist drivers to maintain their position within their lane.
Center line rumble strips to reduce head-on and opposing-direction sideswipe crashes
Edge line and shoulder rumble strips to reduce single vehicle run-off-road crashes
Safety EdgeSM treatment on the edge of pavement to reduce edge drop-off crashes
HFST on problem curves to address loss of control crashes
Speed-feedback signing measures to reduce speed-related roadway departure crashes
Selected fixed object removal (especially trees and utility poles) to reduce fixed object crashes.

Spot Location Approach
Another approach for reducing roadway departure crashes is focused on spot (site) locations. This approach is
traditionally used to deal with locations that may not be addressed by a systemic approach. These locations may
be characterized by a high number of crashes for a small length of roadway. In such cases, the analysis of the
site drives the type of countermeasures that are implemented. This analysis could involve moderate to higher
cost improvements as dictated by the conditions at the location. For example, poor pavement surface may cause
ponding, leading to a high number of wet roadway-related crashes. Rehabilitating the pavement surface will correct
the situation.

Comprehensive Approach
In addition to infrastructure issues, the comprehensive approach addresses human factors issues such as speeding,
impaired driving, distracted driving, and seatbelt use, all of which can contribute to roadway departure crashes.
Speeding
A large percentage of roadway departure crashes are speed-related, and reduced speed may have prevented
the crash. Countermeasures to reduce excessive speeding or reduce the severity of the crash include speed
enforcement and traffic calming measures.
Impaired Driving
Impaired drivers have trouble navigating the roadway, especially around curves. Strategic enforcement that targets
impaired driving coordinated with education and safety awareness efforts can reduce impaired driving.

Distracted Driving
Similar to impaired drivers, distracted drivers have trouble navigating horizontal curves and can drift out of their lane
when distracted (e.g., texting, cell phone use, radio, passenger distractions, drowsiness). Treatments include rumble
strips and flashing beacons at curves combined with targeted enforcement.
Seatbelt Use
Seatbelts have been proven to save lives, yet the percentage of use—especially in rural areas—remains very low in
some parts of the country. Education and enforcement can help increase seatbelt use, which in turn can reduce the
severity of crashes when they occur.

Resources
Resources available to learn more about strategies to reduce roadway departure crashes on local rural roads include
the following:
Federal Highway Administration, “Highway
Safety Improvement Program (HSIP) website.”
Available at: http://safety.fhwa.dot.gov/hsip

Federal Highway Administration, “High Risk
Rural Roads Program (HRRRP) website.”
Available at: http://safety.fhwa.dot.gov/
safetealu/memos/memo051906.cfm

Federal Highway Administration, Roadway
Departure Safety: A Manual for Local Rural
Road Owners, FHWA-SA-11-09 (Washington, DC:
2011). Available at: http://safety.fhwa.dot.gov/
local_rural/training/fhwasa1109/

Federal Highway Administration,
“Guidance Memorandum on Consideration
and Implementation of Proven Safety
Countermeasures.” Available at: http://safety.
fhwa.dot.gov/policy/memo071008

Federal Highway Administration, Safety
Evaluation of Improved Curve Delineation,
FHWA-HRT-09-046 (Washington, DC: 2009).
Available at: http://www.tfhrc.gov/safety/
pubs/09046/index.htm

T.L. McNinch and T.K. Colling, “Traffic
Safety Education for Nonengineers,” Public
Roads, May/June 2009: 32-38. Available
at: http://www.fhwa.dot.gov/publications/
publicroads/09june/05.cfm

Federal Highway Administration, “Highway
Safety Facts and Statistics” website. Available at:
http://safety.fhwa.dot.gov/facts_stats/

Federal Highway Administration, “Crash
Modifications Factors Clearinghouse” website.
Available at: http://www.cmfclearinghouse.org/

Federal Highway Administration, Low Cost
Treatments for Horizontal Curve Safety, FHWASA-07-002 (Washington, D.C.: 2006). Available
at: http://safety.fhwa.dot.gov/roadway_dept/
horicurves/fhwasa07002

National Highway Traffic Safety Administration,
Center for Statistics and Analysis, “Fatality
Analysis Reporting System (FARS).” Available at:
http://www-fars.nhtsa.dot.gov/Main/index.aspx

Federal Highway Administration, “Road Safety
Audits” web page. Available at:
http://safety.fhwa.dot.gov/rsa/

National Local Technical Assistance Program
(LTAP) website. Available at:
http://www.ltap.org

U.S. Department of Transportation, “The U.S.
Department of Transportation Rural Safety
Initiative.” Available at: http://www.npaihb.
org/images/epicenter_docs/injuryprevention/
RuralSafetyInitiative.pdf

Federal Highway Administration, “Crash
Reduction Factors” website. Available at:
http://safety.fhwa.dot.gov/tools/crf/

F Gross, and K. Yunk, “Using CRFs to Improve
Highway Safety.” U.S. Department of
Transportation, Federal Highway Administration,
Public Roads, May/June 2009, pp. 26-31.
Available at: http://www.fhwa.dot.gov/
publications/publicroads/09june/04.cfm

American Traffic Safety Services Association
(ATSSA), “Low Cost Local Road Safety Solutions,”
2006. Available at: http://safety.fhwa.dot.gov/
intersection/resources/fhwasa09027/resources/
Low%20Cost%20Local%20Road%20Safety%20
Solutions.pdf

AASHTO, NCHRP Report 500: Guide and for Implementation of the AASHTO Strategic Highway Safety Plan – a series
in which relevant information is assembled into single concise volumes, each pertaining to specific types of highway
crashes (e.g., run-off-road, head-on) or contributing factors (e.g., aggressive driving). Specific volumes include:

Volume 03: A Guide for Addressing Collisions with Trees in Hazardous Locations:
http://safety.transportation.org/guides.aspx?cid=24

Volume 06: A Guide for Addressing Run off Road Collisions:
http://safety.transportation.org/guides.aspx?cid=27

Volume 07: A Guide for Reducing Collisions on Horizontal Curves:
http://safety.transportation.org/guides.aspx?cid=32

Volume 08: A Guide for Reducing Collisions Involving Utility Poles:
http://safety.transportation.org/guides.aspx?cid=31

Federal Highway Administration, FHWA Roadway Departure Strategic Plan (Washington, DC: March 2013).
Federal Highway Administration, Roadway Departure Safety: A Manual for Local Rural Road Owners, FHWA-SA-11-09 (Washington,
DC: 2011). Available at: http://safety.fhwa.dot.gov/local_rural/training/fhwasa1109/
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