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OVERVIEW CON’T
• UDOT Design Example
• Phase 2 Project Locations
• Phase 2 Project Details
• Detection Equipment for Phase 2
• Design Details for Phase 2
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• Signing Used for Phase 2

4



Phase 1 Project Locations

5



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. 
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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)

SR-18 & Diamond Valley Dr. 
(Diamond Valley)
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Rural Intersection
Conflict Warning

System Guidelines
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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.
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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
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Scenario 2 ‐Minor Road (Divided)
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Scenario 3 ‐Major Road Only
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Scenario 4 – Major & Minor Road
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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 speeds 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
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Detection System Options
Type of Detection Intended Use Remarks

1. Inductive Loop:
6-ft x 6-ft square or 6-ft diameter 
loop 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 approaching vehicles on  
to provide feedback to warning 
system.
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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 line on the 
minor road varies greatly between 
different example sites. Radar 
provides for greater system 
flexibility. 



Detection Equipment
&

Details for Phase 1
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Standard Drawings
& 

Details for Phase 1
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Updated Research
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▪ Use Technology to reduce or decrease highway 
crashes on Rural Routes

▪ Research other States to see how they are 
addressing Rural Routes

▪ Look at ways to decrease costs to increase the 
number of sites

▪ Internet search to query on Rural Intersection Conflict 
Warning Systems

▪ Placed a message on the nation-wide ITE Chat Board 
to ask for assistance

▪ Ask our own employees what they would recommend
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Responses from other states

• TxDOT

• Ohio DOT

• Washington DOT
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TXDOT Layout Example
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WashDOT Layout Example
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Ohio State DOT Cabinet
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UDOT Design Example
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336 POLE 
MOUNTED  

CABINET USED 
BY UDOT 
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BACK SIDE OF 
336 POLE 
MOUNTED  
CABINET



Phase 2 Project Locations
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Example of UDOT Plan Set Title Page  11 X 17
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49
Site Number 1
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Looking North Toward Intersection
Speed Limit 65 mph
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Looking South Toward Intersection
Speed Limit 65 mph
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54
Site Number 2
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56

Looking West Toward Intersection
Speed Limit 65 mph
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Looking East Toward Intersection
Speed Limit 65 mph



58



59
Site Number 3
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Looking North Toward Intersection
Speed Limit 50 mph
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Looking South Toward Intersection
Speed Limit 50 mph
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65
Site Number 4
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Looking North Toward Intersection
Speed Limit 65 mph



68

Looking South Toward Intersection
Speed Limit 65 mph
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70
Site Number 5
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Looking North Toward Intersection
Speed Limit 65 mph
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Looking South Toward Intersection
Speed Limit 65 mph
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Phase 2 Project Details
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  1.Speed Reduction or Stopping Design Criteria
a. Stopping Sight Distance (SSD) per AASHTO Green Book 

i. Stopping Sight Distance (SSD) is the sum of two distances:

1)  The distance traversed by the vehicle from the instant 
the driver sights an   object necessitating a stop to the 
instant the brakes are applied

2)  The distance needed to stop the vehicle from the instant 
brake application begins.

ii. SSD @ 65 MPH = 645-ft

iii. SSD @ 60 MPH = 570-ft

iv. SSD @ 50 MPH = 425-ft
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A Policy on Geometric Design of Highways and Streets – 2018 7th Edition
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b.  Deceleration Distances (per Green Book 9-94)

i. Decelerations Lanes are a sum of three separate distances:

1. Perception-Reaction Distance (d1) - distance traveled while driver 

recognized upcoming turn lane and prepares for the left-turn 

maneuver.

a. A value of 4.5 s is often used as the perception-reaction 

time for suburban, urban, urban core, and rural town 

context, and 2.5 s is often used for rural context.

2. Lane Change & Deceleration Distance (d2)

a. Deceleration Distances are based on a 6.5 

ft./s2 deceleration throughout the entire length of 

deceleration.

3. Storage Distance (d3) - distance provided for the storage of the 

queue of stopped vehicles waiting to turn.
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ii. Deceleration distance is the sum of two distances (d1 + d2):

1. d2(a) = distance traveled while decelerating and changing lanes 

from the through-lane into the turn lane.

2. d2(b) = distance traveled during deceleration after lane change.

3. Both distances are based on a 6.5 ft./s2 deceleration throughout 

the entire length of deceleration.

iii. Deceleration Distances @ 65 MPH = 700-ft

iv. Deceleration Distances @ 60 MPH = 600-ft

v. Deceleration Distances @ 50 MPH = 415-ft
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2.  Rural Intersection Conflict Warning System - Project Design Criteria

a. Advanced Warning on Mainline

i. Sign & Flashing Yellow Beacon Configuration Requirements:

1.MUTCD Requirements:

a.Requirements According to Roland with FHWA, the MUTCD only has 

a shall statement for speed limit signs (including school speed limit 

signs).

• Utah MUTCD Section 4L.03 does not specify whether 

a warning beacon needs to be vertical or horizontal in 

orientation. It also does not state when one or two beacons 

should be used.

• Utah MUTCD Section 4L.04 states that when a warning beacon 

is paired with a speed limit sign, it shall be vertically aligned and 

flashed alternately, unless the speed limit sign width is greater 

than the height (not sure when this would occur, but that's what 

it states).
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• Section 7B.15 states that for a school speed limit sign, vertical 

orientation of warning beacons shall be used and flash 

alternately.

• UDOT SL series standard drawings show warning beacons 

being placed in pairs, horizontally oriented above the 

sign. Std. Dwgs. SL 6E and 6G include the following detail 

showing the beacons mounted side-by-side above the 

warning sign...with the beacons 12" above the top point of the 

sign (as specified in Utah MUTCD Section 4L.01 paragraph 

05). The 7 ft. mounting height in the SL 6 series drawings is 

because the assemblies include ped push buttons and would 

likely be mounted over pedestrian movements. The signs in 

our project wouldn't be mounted over ped movements, so the 

6 ft. mounting height to the bottom of the supplemental plaque 

(Std. Dwg SN 2A) would apply.

83



84



 *Summary:
Placement of flashing beacons horizontally above the 
sign or vertically one above and one below permitted 
with engineering judgement.

1. Project Specific Sign & Flashing Yellow Beacon Configuration:

a. Horizontal Sign & Beacon Mounting Considerations:

i. Mount the intersection warning sign and supplemental 

warning plaque 12-inch below horizontal flashing beacons 

(side-by-side) on a 15 ft. pedestrian pole is permissible 

when the correct sign mounting height can be obtained 

(measured from bottom of sign to top of roadway surface).

1) Installation of State Furnished 15-ft pedestrian pole 

could only be used in an urban area with side slope 

of 6:1 for flatter.85



2. Vertical Sign & Beacon Mounting Considerations:

a. Mount the flashing beacons vertically (above and below) 

intersection warning sign and supplemental warning plaque in the 

middle of the 12-inch beacons 6-inches above and below the 

signs.

i. Install State Furnished 30-ft Luminaire Pole with 12-inch 

flashing sold yellow beacons on top and bottom of W2-1 

intersection sign 650-ft from end of double yellow line at 

intersection.

3. In areas with sharp curves or winding roads, place a "WATCH FOR 

STOPPED TRAFFIC" warning sign 1/4 mile form end of double yellow 

line at intersection.  Advanced Warning on Side Street (SR-18 Location 

Only)

a. Installed in accordance with previous manuals of instruction.86



Detection Equipment
for

Phase 2
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MATRIX SNOW VISOR MOUNTED 
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Click 202 Overview



Click 202 Overview
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Click 222 Overview
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Click 222 Overview
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Click 104 Overview
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Click 104 Overview



Design Details for Phase 2
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Installation Details for Project
• Cabinet Used is a 336 Cabinet

• Cabinet size is larger 

• Used existing Standard Drawings for foundation layout

• Junction box layout borrowed from other Standards

• Uses Wavetronix Side fire Radar to detect traffic

• Cabinet Layout
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Solar Counting Station Detail AT 14

• To keep the project simple, we used existing designs

• AT 14 Design is for a Continuous Counting Station & 

Traffic Monitoring Station

• Solar Powered Installation

• Uses Wavetronix Side fire Radar to detect traffic

• Cabinet Layout
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State Furnished Material List
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113

MorningStar ProStar 15 Amp 12/24 Volt PWM Charge 
Controller

Currently reflecting  12.54V
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Length of Battery – 12”
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Width of Batteries– 13”
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Next Five Slides Are The 

Morningstar ProStar Displays

119



120



121



122



123



124



125



Warning Flasher Sign Details
• Used UDOT Standard Highway Lighting Luminaire 

Pole

• Chose to use vertical layout for flashing lights vs. 

Horizontal Layout
• This required the taller pole (25’-9”)

• Used existing Standard Drawing for Highway 

Luminaire Pole foundation
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Blankout Signing
• Used at only one location

• Used basic layout used on first project

• Modified details slightly for ease of 

construction

• Chose to use “” LEDs in display
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Advance Warning Signing Detail

• Used in locations where site distance was an 

issue

• Supplements downstream signing

• Design specific for Project

132



133



SUMMARY / QUESTIONS
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UDOT Region 4 
Troy C. Torgersen, PE
435.896.1303
ttorgersen@utah.gov
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