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VEWF Evaluation
“Vehicle Entering when Flashing” Configurations

– Category 1 (24 sites)
• Overhead Signs and Flashers at Intersection on Major, Loop on Minor

NCDOT Traffic Safety UnitNCDOT Traffic Safety Unit
SS 02-01-215 (Greene Co.)



VEWF Evaluation
“Vehicle Entering when Flashing” Configurations

– Category 2 (19 sites)
• Overhead Signs and Flashers at Intersection on Minor, Loop on Major

NCDOT Traffic Safety UnitNCDOT Traffic Safety Unit
SS 12-00-008 (Catawba Co.)



VEWF Evaluation
“Vehicle Entering when Flashing” Configurations

– Category 3 (23 sites)
• Post Mounted Signs and Flashers on Major in Advance of Intersection, 

Loop on Minor

NCDOT Traffic Safety UnitNCDOT Traffic Safety Unit
SS 06-01-213 (Bladen Co.)



VEWF Evaluation
“Vehicle Entering when Flashing” Configurations

– Category 4 (8 sites)
• Combination of Category 1 through Category 3

NCDOT Traffic Safety UnitNCDOT Traffic Safety Unit

SS 08-06-217 (Randolph Co.)



VEWF Evaluation
“Vehicle Entering when Flashing” Configurations

– Category 1 (24 sites)
• Overhead Signs and Flashers on Major, Loop on Minor

– Category 2 (19 sites)
• Overhead Signs and Flashers on Minor, Loop on Major

– Category 3 (23 sites)
• Post Mounted Signs and Flashers on Major, Loop on Minor

– Category 4 (8 sites)
• Combination of Category 1 through Category 3

TOTAL = 74 SITES
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VEWF Evaluation
Project Scope

Specific evaluation goals include:

• Development of Overall CMFs for VEWF systems 
• Determine the safety effectiveness of various Categories of 

VEWF systems
• Determine the impact of Major Road Cross Section on 

treatment effectiveness
• Determine the impact of Other Key Factors on treatment 

effectiveness
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VEWF Evaluation
Site Selection

• Reviewed completed projects in Spot Safety Database
• Mainline approach speed limits range from 35 mph - 55 

mph, although majority are rural, isolated, high speed 
facilities.  

• Intersection AADT range from approx. 3,000 - 30,000 
veh/day.

• Flashing beacon present in the before period at 23 
locations. 

• Intersection geometry includes 2-lane at 2-lane, 4-lane 
divided at 2-lane, and multilane (3 -5 lanes) undivided at 
2-lane.  
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VEWF Evaluation
Crash Reduction Factors – All Sites (67)

Empirical Bayes Method with Traffic Factor

*Note: Negative 
Results Mean an 
Increase in Crashes.



CRFs – All Sites (Category Comparison)

VEWF Evaluation

λ= 315  λ= 295  λ= 275 λ= 67 

(n=20) (n=18) (n=21) (n=8)



VEWF Evaluation

λ= 248  λ= 246  λ= 226 λ= 54 

(n=20) (n=18) (n=21) (n=8)

CRFs – All Sites (Category Comparison)



VEWF Evaluation

NCDOT Traffic Safety UnitNCDOT Traffic Safety Unit

Category 1 
(Overhead in 
Intersection)

Category 3 
(Post Mounted)

Crash Reductions

Crash Reductions by Site (Category Comparison)



VEWF Evaluation
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4 Ln Divided @ 2 Ln

Crash Reduction Factors – Intersection Type Comparison
Empirical Bayes Method with Traffic Factor

2 Ln @ 2 Ln

CAT 1: 3 SITES
CAT 2: 1 SITE
CAT 3: 7 SITES

*Note: Negative 
Results Mean an 
Increase in Crashes.



VEWF Evaluation
Other Treatments Implemented After VEWF
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VEWF Evaluation
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Crash Reduction Factors – 2 Ln @ 2 Ln (56)
Empirical Bayes Method with Traffic Factor

2 Ln @ 2 Ln



CRFs - 2 Ln @ 2 Ln (Speed Limit Comparison)

VEWF Evaluation

(n=11) (n=43)

λ= 76 

λ= 54 

λ= 37

λ= 0 

λ= 614  λ= 494  λ= 376 

λ= 31 



CRFs - 2 Ln @ 2 Ln (Before Period Treatment)
VEWF Evaluation

(n=20) (n=36)

λ= 320 
λ= 84 

λ= 163 

λ= 58 

λ= 409 

λ= 176 

λ= 101 

λ= 80 
WITH Before Period Flasher WITHOUT Before Period Flasher



VEWF Evaluation
Items for Future Research

• Determine how the following contribute to VEWF effectiveness:
• Sign message & size
• Combined messaging on both major and minor approaches
• Distance on major approach from intersection to signs (for sites with advance post 

mounted signs)
• Distance on major and/or minor approaches from intersection to loops
• Number of loops on the minor approach (some have lead in loops)
• Variability of detector timing setting 
• Other safety treatments used in conjunction with VEWF
• Sight distance
• Roadway grade on major and minor approaches
• Traffic volume thresholds
• Additional analysis of intersection lane geometry (i.e. 4-lane divided at 2-lane and 

multilane undivided at 2-lane) 
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VEWF Evaluation
Variability in Intersection Geometry & Sign/Flasher Treatments
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Variability in Intersection Geometry & Sign/Flasher Treatments

VEWF Evaluation
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Variability in Intersection Geometry & Sign/Flasher Treatments

VEWF Evaluation
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VEWF Evaluation
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Variability in Intersection Geometry & Sign/Flasher Treatments



Variability in Loop Placement & Detector Timing

VEWF Evaluation



VEWF Evaluation
Treatment Toolbox
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Questions?


