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• ENTERPRISE Program

• Intersection Crashes

• Intersection Conflict 
Warning Systems

• Support Resources

• Questions
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ENTERPRISE Program
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ENTERPRISE Program
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Evaluating New TEchnologies for Road 

PRogram Initiatives in Safety and Efficiency 



• Arizona DOT

• Georgia DOT

• Idaho Transportation 
Department

• Illinois DOT

• Iowa DOT

• Kansas DOT

• Maricopa County, Arizona

• Michigan DOT

• Minnesota DOT

• Oklahoma DOT

• Pennsylvania DOT

• Texas DOT

• Washington State DOT

• Ministry of Transport 
Ontario

• Transport Canada

• Dutch Ministry of Transport

• FHWA

ENTERPRISE Program

Members
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ENTERPRISE Program

• Recent projects
– Next Generation Traffic Data and Incident Detection 

from Video (Video Analytics Evaluation)

– Synthesis of Intelligent Work Zone Practices

– Assessment of Telematics Service Provider Data Feeds

– HAR Best Practices and Future Direction

– Crashworthiness and Protection of ITS Field Devices

– Developing Consistency in ITS Safety Solutions – ICWS

– ICWS Coordination and Systems Engineering
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Featured Presenter:
Ken Hansen

Minnesota Department of Transportation
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Intersection Crashes

Nature of the Problem
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• 6,947 fatal crashes 
associated with 
intersections in 2013 
(FARS Data, US)

– 23% of the 30,057 fatal 
crashes in 2013

Intersection Crashes
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• Crash Factors in 
Intersection-Related 
Crashes: An On-Scene 
Perspective (NHTSA, 
2010)

– 96% of crashes attributed 
to drivers

• 55.7% driver recognition 
errors 

• 29.2% driver decision errors

Intersection Crashes

E  N  T  E  R              P  R  I  S  E



MnDOT Example

County Road Safety Plans

• All 87 Counties!
• Identifies Safety Priorities

• Easy Application for HSIP

• Reviewed 13,000+ 

intersections
• Only 14 had more than 1 

fatal crash



MnDOT Example

Risk Factors  For Rural Intersections

 Skew

 Curve

 Railroad Tracks

 Development

 Previous Stop

 Previous Crashes

 Minor/Major Volume



MnDOT Example

Street Lighting

Dynamic Warning 
Signs

Change 
Intersection 

Type

Improve Sight 
Distance

Enhanced
Signing and
Delineation

Indirect Turns

Example Intersection Strategies



Intersection Conflict 
Warning Systems
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Intersection Conflict Warning Systems
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Major Road Warning

MnDOT Example



Intersection Conflict Warning Systems

Minor Road Warning

MnDOT Example



Intersection Conflict Warning Systems



Safety Effectiveness of ICWS

• 25-30% Reduction in Total Crashes*

– Major and minor road warning

– Major road warning only
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Intersection Conflict Warning Systems

* Evaluation of the Safety Effectiveness of “Vehicle Entering When Flashing” Signs 

and Actuated Flashers at 74 Stop-Controlled Intersections in North Carolina (2012)



Support Resources

Further Consideration of ICWS
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Support Resources

www.enterprise.prog.org/itswarrants/icws.html

Planning Guidance/Warrants



RICWS Project

• Statewide 
Deployment

– Phase I: 48 ICWS

– Phase II: 5 ICWS

Intersection Conflict Warning SystemsMnDOT Example



Intersection Conflict Warning Systems

RICWS Site Selection

• 1st District/County Safety Plans

• 2nd 5-Year Total Crash Rate

• Local Support/Participation

MnDOT Example



Support Resources

• Model Systems Engineering

– Required for use of Federal Funds!

– Starting point for agencies deploying ICWS

– Concept of operations identifies stakeholders, 
needs, operational concept and system 
components

– System requirements define what ICWS must do 
and set the basis for system design, procurement, 
installation and operation
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• Driver Confidence Key to Effectiveness

– UMD Research

– Reliable – 99.95% = missing 1 veh/2000

– Reliable – false warning included in 99.95%

– Reliable – malfunctions look different to drivers

– Reliable – 72hr malfunction response time 

MnDOT Example



MnDOT Example



• Maintenance Minded

– Commercial Off the Shelf Components 

– Nema TS2

– Technician Familiarity

– Data Logging

• Grid Power

– 60-100kWhr per Month

– Maintenance issues with batteries

MnDOT Example
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• ICWS Design and Evaluation 
Guidance

– Four typical layouts based on 
warning direction and 
intersection configuration

– Technical insight on current 
practice

– Conditions, intended driver 
use, layout, options, notes and 
references

– Evaluation framework

Support Resources



MnDOT Example

Major Road

M
in

o
r 

R
o
a
d

Time “t”

100ft TEM Figures
6.25 and 6.31 T

im
e
 “

t” V
e
h
ic

le
 

D
e
c
e
le

ra
ti

o
n

V
e
h
ic

le
 a

t 
S
p
e
e
d

Major Road Warning/Minor Road Detection



MnDOT Example

Minor Road Warning/Major Road Detection

Warning Zone

38-62MPH

Designed 
Speeds

53-77MPH

Detector location 
from intersection

664 and 682ft

829 and 847ft

Major Road
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MnDOT Example

• Blankout Signs

– U-Channel is not crashworthy 
w/attached ITS devices 

– Square Tubes are not crashworthy with 
knee braces

– Square Tubes with slip bases are only 
rated to 85MPH wind gusts

Sign Supports



Support Resources
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ENTERPRISE Project 
Web Page



Support Resources
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Plan Sets



Support Resources
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Special Provisions



Support Resources
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Public Education 
Materials



Support Resources
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www.enterprise.prog.org
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Support Resources

• Work beyond ENTERPRISE…

– National safety effectiveness evaluation (CMF)

• ELCSI Pooled Fund

– Human factors on sign placement and legend

• TCD Pooled Fund

– Language for 2017 MUTCD

• NCUTCD RWSTC Task Force



Questions?

Open WebEx chat box using the pull-down menu at the 
top of your screen. Type your question and send to all 
participants.

Moderator will read questions aloud and panelists will 
respond verbally.
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Next Webinar: 
FHWA Development of Crash Modification 
Factors (DCMF) Safety Evaluation of ICWS
April 23, 2015
2:00 – 3:30PM (Central)

Co-hosted with 

Evaluation of Low Cost Safety Improvements Pooled Fund Program
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www.enterprise.prog.org

• For more information...
– Ken Hansen, MnDOT

MnDOT Rural ICWS Project Manager

kenneth.hansen@state.mn.us, 651.234.7064

– Cory Johnson, MnDOT
ENTERPRISE Project Champion

coryj.johnson@state.mn.us, 651.234.7062

– Ginny Crowson, Athey Creek
ENTERPRISE Program Support Consultant

crowson@acconsultants.org, 651.600.3338

mailto:jon.jackels@state.mn.us
mailto:coryj.johnson@state.mn.us
mailto:crowson@acconsultants.org

