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RURAL INTERSECTION CONFLICT 
WARNING SYSTEM GUIDELINES

INTRODUCTION 
and 

BACKGROUND



• Crashes at rural intersections account for a large 
portion of fatalities and serious injuries across the 
country. 

• The Federal Highway Administration reports roughly 
40% of all crashes, mostly from left turns, with 
roughly 20% of fatal crashes occurring at 
intersections

• Much of UDOT’s Region Four is rural 
• UDOT Region 4 decided to research what other state 

DOT’s have implemented to reduce the number of 
serious crashes at rural intersections. 

• The research resulted in a report that guided the 
design and deployment of RICWS for three rural 
intersections.



• Advanced LED Warning System for Rural Intersections: Phase 
2 (ALERT-2)

• Improving Safety at Rural Intersections: A Guide to Current 
Technology

• ENTERPRISE Intersection Conflict Warning Systems Study



UDOT Rural Intersection 
Warning Project



Highway Safety Improvement Program (HSIP)

- Requirements for HSIP Funding
• Be on a public roadway
• Be in a location with a correctable crash history
• Be expected to reduce crashes at or near the project 

location
• Have a positive estimated benefit/cost ration or qualify 

as a systemic safety project



UDOT Project Locations
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Intersection of US-89 & SR-12
Overview photo of area
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Intersection of SR-12 and 
SR-63

•Map of location





Intersection of SR-21 and 
SR-130





Lorem ipsum dolor sit amet, consectetur adipiscing 

elit. Cras a tortor ut dui euismod pulvinar. Nulla eget

hendrerit ligula. Interdum et malesuada fames ac ante 

ipsum primis in faucibus. Etiam vitae ante commodo, 

pretium nulla sit amet, congue nisl. 

Lorem ipsum dolor sit amet, consectetur adipiscing 

elit. Cras a tortor ut dui euismod pulvinar. Nulla eget 

hendrerit ligula. Interdum et malesuada fames ac 

ante ipsum primis in faucibus. Etiam vitae ante 

commodo, pretium nulla sit amet, congue nisl. 



Intersection of US-89 and SR-14

- Add area map





Intersection of SR-18 and 
Diamond Valley Drive
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RICWS  WARRANTS



RICWS Warrants
Reactive Approach
Identifies specific intersections with a history of accidents and 
therefore warrant an immediate remedy to mitigate safety 
issues.

Proactive Approach 
A set of criteria is used to rank an intersection. The proactive 
approach is a risk assessment of factors related to fatal/serious 
injury and crash potential, with a focus on low cost mitigation



RICWS Warrants
Proactive Approach 
• Traffic Volumes
• Engineering Judgment
• Intersection Sight 

Distance / Gap 
Acceptance

• Intersection Skew 
Angle

• Horizontal / Vertical 
Curvature

• Railroad Crossings
• Adjacent Property 

Development

• High Crash Rate



RURAL  INTERSECTION  
CONFLICT  WARNING  
SYSTEM  GUIDELINES



RICWS Guideline Sections
1. Intersection Scenario Identification

2. Sign Type, Placement, and Message 
Selection

3. Detection Type

4. Power Supply Assessment

5. System Monitoring, Communication, & Data 
Management



1. Intersection Scenarios
Scenario 1 – Minor Road Alert Only

Scenario 2 – Minor Road Alert Only (Divided)

Scenario 3 – Major Road Alert Only

Scenario 4 – Minor and Major Alert

Major Rd.

Minor
Rd.



1. Intersection Scenarios
• Minor road ONLY alert may be most 

effective where major road volumes are less 
than 3,000 AADT.

• Major road ONLY alert most effective where 
major road volumes are above 3,000 AADT 
and less than 10,000 AADT.

• Major AND minor road alerts most effective 
where major road volumes are above
10,000 AADT and less than 12,000 AADT.



Scenario 1 - Minor Road Only

Post-Mounted 
RICWS Sign

Traffic 
Detection

Vehicle Notified 
by RICWS

Overhead 
RICWS Sign

(1) (2) (3)
Optional 

RICWS Sign 
Locations



Scenario 2 - Minor Road (Divided)



Scenario 3 - Major Road Only



Scenario 4 – Major & Minor Road



2. Sign Type, Placement, and
Message Selection



Sign Type and Placement
Static vs. Dynamic Blank-out
• Crash reduction numbers don’t appear to differentiate between 

static and blank-out signs

• Blank-out sign reliability appears to still be an issue

• Blank-out signs in theory capture the attention of motorists more 
so than static signs

Post Mounted vs. Overhead
• Overhead signs are not as effective on the major road

• Overhead signs are more expensive to install and maintain

• Post mounted signs appear to achieve positive crash reduction 
numbers



System Redundancy and
Malfunction
A key component of the signing and notification 
system needs to include a level of redundancy if the 
system is not functioning properly, and an active 
warning protocol should the system malfunction. 

Warning systems that do not function fail to alert the 
traveling public to potential dangers, and limit 
confidence and willingness to comply with the 
warning system. 



Minor Road Signing Options



Minor Road Signing Options



Major Road Signing Options



3. Detection Type
Timed Detection
• Single detection component placed at a determined distance 

away from the intersection

• Does not account for speed changes after initial detection (higher 
than the posted speed limit), and the system must be replaced 
when posted speed limits change

Speed & Distance Detection
• Dual detection system placed further back to better detect traffic 

and to accommodate changes to speed

• Dual functionality allows the system to better track accurate 
speeds and distance from the intersection



Detection System Options
Type of Detection Intended Use Remarks

1. Inductive Loop:
6-ft x 6-ft square or 6-ft diameter 
circle under the pavement for 
vehicle detection. 

Loops, along with radar, are the 
most common type of detection 
system.  May be used on either 
major or minor road. 

The most accurate among detection 
technologies. Requires underground 
wiring. UDOT recommends 
installation only in new pavement 
applications. 

2. Wireless 
Magnetometer 
(Puck):

In-pavement-mounted magnetic 
sensors to detect vehicles using low-
power radio technology. 

Use for roads in place of saw 
cutting. Allows for easy installation 
and can be used for other types of 
detection.

Has the same detection 
characteristics as a 6-ft x 6-ft 
induction loop. No longer 
recommended by UDOT for new 
construction. 

3. Wireless Radar:
Radar unit is mounted and will 
detect vehicles on approach to 
provide feedback to warning 
system.

Radar, along with loops, is the most 
common type of detection system.  
May be used on either major or 
minor road.

The location of radar detectors 
upstream of the intersection and in 
relation to the stop bar on the 
minor road varies greatly between 
different example sites. Radar 
provides for greater system 
flexibility. 



4. Power Supply Assessment
AC Power Solar (PV) Power

Remember
A warning system that does 

not function consistently 
loses effectiveness and user 

confidence.



5. System Monitoring,
Communication, & Data Mgmt.



System Monitoring and
Communication
• The ability to monitor the systems operation, 

especially in a remote location, allows for timely 
and efficient maintenance

• Options range from simple low maintenance/low 
complexity systems to more complex, real-time 
monitoring systems

• Consider accessibility, available telecommunication 
infrastructure, and power source



Data Management

• Collection of system data should be considered for 
various reasons including system optimization, 
upgrades, and research

• Provide the ability to run diagnostics and identify 
system failures and malfunctions in a timely 
manner, to keep the overall system functioning in a 
consistent way that fosters confidence in the 
traveling public















54



55



56



57



58





60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



Lorem ipsum dolor sit amet, consectetur adipiscing 

elit. Cras a tortor ut dui euismod pulvinar. Nulla eget

hendrerit ligula. Interdum et malesuada fames ac ante 

ipsum primis in faucibus. Etiam vitae ante commodo, 

pretium nulla sit amet, congue nisl. 

Lorem ipsum dolor sit amet, consectetur adipiscing 

elit. Cras a tortor ut dui euismod pulvinar. Nulla eget 

hendrerit ligula. Interdum et malesuada fames ac 

ante ipsum primis in faucibus. Etiam vitae ante 

commodo, pretium nulla sit amet, congue nisl. 

US-89 & SR-14
(Tod’s Junction)

SR-21 & SR-130
(Minersville)

SR-18 & Diamond Valley Dr. 
(Diamond Valley)

US-89 & SR-12
First RICWS

SR-63 & SR12
(Bryce Canyon City)



US-89 & SR-12
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SR-12 & SR-63
Why we didn’t do it. 
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SR-21 & SR-130 INTERSECTION
MINNERSVILLE
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SR
-1

30 Ø4
Notes:
Phase 1 & 2: NB Warning Flasher 
Future
Phase 2 & 6: SB Warning Flasher 
Future
Phases 2 & 6 = Signs on
Phases 1 & 5= Signs off
Phases 1 & 5 on soft recall. These 
phases are in use and will rest 
here when signs are off.

Advanced 
Detection

Advanced 
Detection

Matrix  
Detection

Future use

Future use

SIG # 8281
SR-21 & SR-130 

Minersville
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US-89 & SR-14 INTERSECTION
Tod’s Junction
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Notes:
Phase 1&2: NB Warning Flasher 
Phase 2& 6: SB Warning Flasher 
Phases 2&6 = Signs on
Phases 1&5= Signs off
Phases 1&5 on soft recall. These 
phases are in use and will rest 
here when signs are off/

Advanced 
Detection

Advanced 
Detection

Matrix
Detection

Blank Out Sign

Blank Out Sign

SIG # 8240
US-89 @ SR-14
Tod’s Junction
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SR-18 & DIAMOND VALLEY DRIVE 
INTERSECTION

DIAMOND VALLEY
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Future 
use

Future use

Advanced 
Detection

Advanced 
Detection

Matrix 
Detection

Notes:
Phase 1&2: NB Warning 
Flasher Future
Phase 2& 6: SB Warning 
Flasher Future
Phases 2&6 = Signs on
Phases 1&5= Signs off
Phases 1&5 on soft recall. 
These phases are in use and 
will rest here when signs are 
off/

SIG# 8182   
SR-18 @ Diamond 

Valley Road



161161

General Install Notes:
Assign Advance detectors to side street phase  (4 or 8)
Add Extend to Advance detectors. Do this in Detector 
assignment MM 6-2. Enter enough time so vehicle can travel 
from end of sensor zone to cross street conflict point
Set up MMU card with no Jumpers except the Min Yellow 
Disables (Shown on cover sheet)
Program MMU so there are no used channels (-).

RJG 1-10-19
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Lessons Learned
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SUMMARY / QUESTIONS



UDOT R4 Troy C. Torgersen 435.896.1303
ttorgersen@utah.gov

UDOT R4 Robert Dowell 435.896.0712
rdowell@utah.gov

Civil Science Tyler Turner 801.592.7864
tturner@civilscience.com

mailto:ttorgersen@utah.gov
mailto:rdowell@utah.gov
mailto:tturner@civilscience.com
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