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Purpose and Benefits
 To evaluate the effectiveness of innovative curve 

delineation and warning systems for two-lane rural roads, 
with respect to:
• Reducing speed
• Assist lane-keeping
• Reducing lane encroachment

 Provide VDOT with recommendations for more effective 
curve warning and delineation.

 VDOT will be positioned to implement more effective 
systems for reducing run-off-road crashes on curvy rural 
roads



Test Curves
 Route 615 (Pilot Rd)

• 8 curves
• 6 unique systems

 Route 8 (Riner Rd)
• 1 curve



Result Summary (Observational)
Curve 1 Curve 2 Curve 3 Curve 4 Curve 5 Curve 6 Curve 7 Curve 8.1 Curve 9

Lane
Inner 2.59 -0.79 -0.89 0.57 2.64 2.94 0.30
Outer -1.42 1.42 -0.59 3.48 0.68 2.60 0.95 -0.37
Lane
Inner 6.57% -2.52% 0.19% 0.63% 0.02% -0.07% 0.01%
Outer -2.35% 0.83% -0.49% 0.24% -0.07% 0.05% 0.14% -0.23%
Lane
Inner 6.88% -5.49% 0.05% -2.50% -21.28% 0.79% -1.28%
Outer -6.82% 3.54% 0.76% -2.80% -0.27% 0.34% -2.33% -2.09%

 Change in 85th Percentile Speed (mph)

Change in Percent Speeding Vehicles (>5mph)

Change in Percent Edge Line Encroachments

Reflective 
Posts (1,9)

Sequential 
Chevrons (2)

Blinking 
CWS (3) OPS (4,7)

DCWS 
(5,8.1)

Reflectors 
(6)

Lane
Inner 1.44 -0.79 -0.89 1.76 2.64
Outer -0.90 1.42 1.01 2.21 0.68
Lane
Inner 3.29% -2.52% 0.19% 0.28% 0.02%
Outer -1.29% 0.83% -0.22% 0.19% -0.07%
Lane
Inner 2.80% -5.49% 0.05% -0.86% -21.28%
Outer -4.45% 3.54% 0.55% -2.56% -0.27%

Change in Percent Edge Line Encroachments

Change in Percent Speeding Vehicles (>5mph)

 Change in 85th Percentile Speed (mph)



Conclusions
 A treatment did not always have the same effect for both lanes 

of travel, even within the same curve.
 New or additional treatments to a curve sometimes increased 

vehicle speeds by giving drivers a clearer picture of the curve.
 The radius of the curve seemed to have an effect on the 

potential benefits of a treatment.
 Active delineation and warning systems did not present a clear 

advantage over passive systems.  Passive systems will likely 
provide a similar benefit for a fraction of the cost.

 Adding retroreflective posts to existing chevrons was effective 
in reducing the speed and edge line encroachments for traffic in 
the outer lane; particularly in a curve with a smaller radius.

 Sequentially flashing chevrons were effective at reducing the 
speed and encroachments for traffic in the inner lane.



Recommendations

 VDOT Traffic Engineering staff should consider 
using passive systems first since active warning and 
deleineation sysems did not provide a clear 
advantage.

 Two factors to consider when exploring curve 
warning treatments are:

 Active systems may be more beneficial in a visually 
complex area in which the warning or delineation 
system is competing for attention against other light 
sources in the area.

 Curve characteristics and the specific problems that 
are identified in a safety assessment, and budget 
should be the main considerations when selecting a 
system.


