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Fatalities in the USA 
(2013 - 2015 Average) 

National Average - 33,576 Fatalities 
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AASHTO Strategic Plan 

Strategic Objective 

Promote highway-related 

strategies to assist in 

cutting fatalities by half by 

2030 with a vision towards 

zero fatalities. 
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Roadway Departure Fatalities Percent 
(2013 - 2015 Average) 

National Average RwD % = 54 ° /o 
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Roadway Departure Fatalities b1y Most Harmful Event 

(FARS 2012-2014) 
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Overturn Cras hes 
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Source: FARS 2010-2013 
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Opposite Direction Crashes 

Undivided, 
83% 
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Rural, 70% 
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NCHRP Report 500, Volume 6 
Source: FARS 2010-2013 

Reported that only 4.2% of head-ans 

involved a passing vehicle. 



Fixed Object Fatal Cras hes 

Trees, Shrubs 
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Topography 

Trees are 48 ° /o of Fixed Object Fatalities 

Source: FARS 2010-2013 
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Tree Cras hes 

Rural , 67% 

Urban, 
33% 

> 50 MPH, 
51% 

< 45 MPH, 
49% 

Curves, 
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Source: FARS 2010-2013 

Trees are 48% of Fixed Object Fatalities 



So, why do  drivers leave the r oad? 

• Roadway Condition 

• Collision Avoidance 

• Vehicle Component 

Failure 

• Driver Error 
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Cras hes Caused by Various Factors : 

__ _Systems A��._r oa_ _c _h _ _ 

• 

Driver 93°/o 

Ill 

Human is weakest link 
Vehicle 12°/o 

in this system, so we 

must design around 

human needs. 

FROM: Lum & Reagan, Public Roads Magazine, 



Questions and Discussion 
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Fatalities in the USA

(2013 - 2015 Average)





National Average – 33,576 Fatalities

Data Source: NHTSA FARS
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Red  - (> 1500) fatalities per year

Yellow – (751 – 1500)  fatalities per year

Blue – (150 – 750) fatalities per year

Green – (< 150) fatalities crashes per year





Strategic Objective 

Promote highway-related strategies to assist in cutting fatalities by half by 2030 with a vision towards zero fatalities.

AASHTO Strategic Plan

1-3









AASHTO used to have a goal to get to 1.0 fatalities per 100 MVM.  However, since it is possible to reduce the rate while maintaining or increasing the number of fatalities,  AASHTO has changed the goal to reduce the number of fatalities.  This was established when there were typically in excess of 40,000 fatalities per year and to cut the number in half (around 20,000) would require an average reduction of 1000 fatalities per year.  This is consistent with the Toward Zero Deaths initiatives that many states have adopted.



Instructor should add State Specific SHSP information.
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South Carolina.



















































































































60

73

47

74 (NH)







82 (VT)

73

67

49

66

66

75

62

62

60

65

59

57 (MA)

53

64

59

64

60

54

46

57 (CT) 

58

42

62 

60

43

52 (RI)

58

59

48 (MD)

68

42 (DE)

53

49

44 (NJ)

63

65

62

55

52

48

60

38

47

27 (DC)



Roadway Departure Fatalities Percent

(2013 - 2015 Average)

National Average RwD % = 54%



60





73



 > 70% average 

61% - 70% average

54% - 60% average 

< 54% average  

Roadway Departure Fatalities Percent
(2013 - 2015 Average)








4

Using FARS the 2013-2015 annual average numbers, RwD crashes accounted for 54% of all fatalities.  

Red  - > 70% RwD fatalities

Yellow – 61%-70%  fatalities per year

Blue – 54%-60% fatalities per year

Green - < 54% fatalities per year











Roadside Crash
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23%
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Actually exactly 72% but these 3 make up enough of the fatalities to warrant special focus.
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Overturn Crashes

Source: FARS 2010-2013







Overturn fatal crashes predominately occur in rural areas with posted speeds of 50 mph or greater.  Almost ½ occur on curves.

You will see a theme with curves.  For such a  small % of the roadway miles they are well overrepresented in crashes.

About 5% of roadway miles are curve miles.
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5,285

28%



Rollover/Overturn	Opposing Direction	Trees, Shrubs	Signs, Poles, Signals	Other Fixed Object	Barriers	Roadside Topography	Other	5284.75	4570.25	3508.25	1179.75	967.25	875.5	747.75	1452.25	> 50 MPH, 72%



Rural Areas	Posted Speed 	>	= 50 MPH	Curves	0.75972831470213664	0.72425828970331585	0.43078156690722136	Opposite Direction Crashes

Source: FARS 2010-2013



NCHRP Report 500, Volume 6 Reported that only 4.2% of head-ons involved a passing vehicle.







Opposite direction fatal crashes predominately occur on undivided highways in rural areas with posted speeds of 50 mph or greater.

NCHRP Report 500 volume 4 reported that only 4.2% of head-on crashes involved a passing vehicle
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4,570

25%



Rollover/Overturn	Opposing Direction	Trees, Shrubs	Signs, Poles, Signals	Other Fixed Object	Barriers	Roadside Topography	Other	5284.75	4570.25	3508.25	1179.75	967.25	875.5	747.75	1452.25	%of RwD Opposing Direction Fatalities	Undivided, 83%

Rural, 70%

> 50 MPH, 70%

Wet/Icy, 23%



Undivided Roads	Rural Areas	Posted Speed 	>	= 50 MPH	Curves	Adverse Conditions (wet,icy)	0.83469028495984154	0.69507096490262954	0.70018703927824844	0.31477610298162612	0.23077346242710969	Fixed Object Fatal Crashes

Source: FARS 2010-2013



Trees are 48% of Fixed Object Fatalities







Tree fatal crashes predominately occur on in rural areas but 1/3 occur in urban areas. 

The fatal crashes with trees are almost evenly split for high speed (speeds of 50 mph or greater) and low speed.

46% occur on curves.
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Rollover/Overturn	Opposing Direction	Trees, Shrubs	Signs, Poles, Signals	Other Fixed Object	Barriers	Roadside Topography	Other	5284.75	4570.25	3508.25	1179.75	967.25	875.5	747.75	1452.25	

Tree Crashes

Source: FARS 2010-2013

Trees are 48% of Fixed Object Fatalities

Trees

19%

Trees







Tree fatal crashes predominately occur on in rural areas but 1/3 occur in urban areas. The fatal crashes with trees are almost evenly split for high speed (speeds of 50 mph or greater) and low speed.

46% occur on curves.
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3,508

19%



Rollover/Overturn	Opposing Direction	Trees, Shrubs	Signs, Poles, Signals	Other Fixed Object	Barriers	Roadside Topography	Other	5284.75	4570.25	3508.25	1179.75	967.25	875.5	747.75	1452.25	% of RwD Tree Fatalities	Rural, 67%

Urban, 33%

> 50 MPH, 51%

< 45 MPH, 49%



Rural Areas	Urban Areas	Posted Speed 	>	= 50 MPH	Posted Speed 	<	= 45 MPH	Curves	0.67165561969923737	0.32834438030076257	0.51400470387000219	0.48599529612999787	0.45934003278454849	So, why do drivers leave the road?

Roadway Condition

Collision Avoidance

Vehicle Component Failure

Driver Error
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Previous studies have concluded that that 93% of all crashes are influenced by driver error to some degree.  Driver error may includes such things as driving too fast for conditions, DUI or falling asleep at the wheel.  It is our job, however, to design and build roads so that a driver can make a relatively innocent error without paying a price of his or her life.



Vehicle 12%

Roadway 34%

Driver 93%





Human is weakest link 

in this system, so we 

must design around 

human needs. 



FROM:  Lum & Reagan, Public Roads Magazine, 

Winter 1995, “Interactive Highway Safety Design Module”
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Crashes Caused by Various Factors: Systems Approach







93% of crashes are a result of driver error.

Driver Error can happen anywhere at any speed.  

Therefore, for engineers to address these crashes we need to implement countermeasures that can affect driver behavior and do it on as much of the roadway system as feasible.  Application should be more the rule than the exception however.  A good example is Rumble strips which are placed on the road for no other reason that to alert drivers they are about to leave the road.  These are considered systemic countermeasures because they address a risk factor and provide assistance in keeping the driver in their lane.  While many agencies may start their program by addressing only corridors with large crash numbers with this countermeasure, the risk is everywhere and to address the annual statewide crashes, these need to be applied based on exposure for that risk where feasible.  Since the system risk is continuous, the countermeasure needs to be continuous. Other risk examples are only at curves for example and we may use a countermeasure only applied at curves like chevrons.  We may establish a criteria where the geometry and speeds are higher risk and only address that threshold.  This is addressing the higher risk.  The key to this approach is identifying the risk that leads to the crash and finding a low cost measure to address the behavior that causes this risk.
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Questions and Discussion 
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