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History in Utah - November 2008 — Forma
e s * U H P Req ueSt
= | & April 2009 - UDOT to

perience dealing w i ¢ u u
clement weather w fefinite crash, ; due to peaple rl a m I a n 0 an
faster tha >, Most of these people will tell us that they were at or
just below the current posted speed limit of 60 MPH. In the past 2 winters y

by someone in

ated at the

o ]
We therefore have received approval from Colonel Davenport who v ione:
enport along with Major Kathy Slagow and Major Mike Kuehn to ¢ "

DOT our willingne: ¢ able speed limit based on weather
project in our efforts to reduce crashes and protect the public. Since this idea arose from

I am writing to express the UHP’s support and commitment to implement a Variable
Speed Limit during inclement weather on SR-89/91 from MM 7 to MM 16 in an area

Lt Lee Perry
UHP Section 1| Commander
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History in Utah Cont.

May 2012 — I-80 VSL Operations Workshop
October 2012 — VSL Sign Design Concepts
November 2012 — VSL Project Kickoff meeting

January 2013 — Region Two Leadership’s support to move forward
with 1-80 VSL

August 2013 — VSL Construction begins

January 2014 — VSL Testing/Commissioning complete, Ready for
operation.
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System Detalls
The 1-80 Parley’s VSL system consists of:

« 15 Signs

e Arranged In 4 zones
e 2 ZONes - westbound
e 2 ZONeSs - eastbound

 Upper and lower canyon zones
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VSL Software and Implementation




e
Software Process

The software creates a record of speed
limit decisions in a weather event.

An event Is triggered when requested by
UDOT or UHP staff.

UDOT Traffic Operations Center Lopperiins ichmel e

Log out

UDOT Traffic Alerts = 511 Announcements | VSL | Construction Projects | Construction Reports

S—

I-80 Parleys Canyon No Events | Create New Event |

"Eastbound

SPEED| wrw1

: SPEED| wrw1 : SPEED WRWI
SPEED| wrwI : LIMIT | Rd Temp (F) : 49

LIMIT | Rd Temp (F) 149 LIMIT Rd Temp (F) -
6 5 Visibility (mi) - 6 5 Visibility (mi) :
Snowfall Rate (in/hr): 0.00 Snowfall Rate (in/hr):

Camera Camer a

Lower Canyon MP 128.82 to 134.53 - _ rUpper Canyon - Eastbound |Upper Canyon - Westbound Lower Canyon - Westbound

LIMIT Rd Temp (F) : 6 5 Visibility (mi)

6 5 Visibility (mi) : Snowfall Rate (in/hr): 0.00
Snowfall Rate (in/hr):
Camera

Camera

® 2012 Utah Departiment of Transportation.
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Version 1 Software Example
TransSuite Sign Control

raveler Information System
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e
Implementing the Speed Limit

Steps to Finalize Speed Limit
e Engineer enters selected speed and reason

 Signs change

e Automatic email to UDOT and UHP

 The TOC operators notify dispatch

(start of event only)



e
End of the Event

A VSL event ends when the speed
returns to free-flow (above 65 mph

In left lane) and there is no further
weather expected.

- Keeping Utah Moving
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1-80 Design Process




Design Process

VSL Types
Advisory Speed vs. Regulatory Speed

Wfl

Full matrix vs. Hybrid

Solar vs. hard-wired

n o o . WAV Keeping Utah Moving






Laying the Groundwork

*Guidelines for VSL was being developed by
FHWA (not released yet)

*UDOT developed process
* Type of VSL Sign

* Locations
* Operations

Y Keeping Utah Moving
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Lessons Learned on [-80 Project




Information Display Company VS-M signs are variable speed limit signs with full-matrix white LED
digits. The VS-M-18 sign includes 18" speed display digits which mimic the MUTCD Series E fonts
for regulatory signs.

Two sign face configurations are available — 36" x 48", and 48" x 60".
The mounting, operation, maintenance and troubleshooting
instructions are contained in this manual.

7

r

— [speep)
SPEED| | LIMIT

N \! w,
36" x 48" 48" x 60"
Aspect Aspect

Mounting bracket sets are available for mounting VS-18-M signs on round poles of between 4" and 9" diameter.
Larger configurations and grade tilt can be accommodated with available flat-surface mounting and tilt bracket
sets.

A Keeping Utah Moving




Pole Mounted AC Power Supply Box
A separate AC power supply enclosure is supplied with 110 volt AC systems. This converts AC power

to 12 volts DC needed to operate the sign. Connections and fuses are contained within the enclosure
for AC main connection and sign power.
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Sign Installation and Alignment

Direct the sign into the roadway toward traffic as shown in the
illustration; it should aimed at a point 200 ft. ahead of the sign.

Typically, the sign is mounted between 5 feet and 12 feet
from the roadside.

Mounting brackets are
designed to provide forward
liit, which prevents reflections
of the sun or sky from being
seen from a vehicle

Driver's line of sight

Sky Reflections: The sign mounting brackets are designed
to provide forward tilt, which prevents reflections of the sun or
sky from being seen from a vehicle.

The sign viewing angle needs to be in clear view of oncoming
traffic with no obstructions, such as trees, signs, buildings,
etc. Additional consideration should be made for road
curvalure.

Incorrect |

o
o
=
®
O
[

Roadside / Fog Line
Directed toward oncoming

traffic 200 ft. ahead

Display Viewing

Information Display Company VS-M18 Display Manual Revised 4/4/2014 Page 7

wing Utah Moving
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1-80 VSL Sign Issues

« Communication loss was biggest issue
« Sign would not reset itself or blank out with no Comm

e Fiber Optic Channel had no redundancy
* Lose one device may lose everything downstream

* VSL signs used white LEDs

* Poor visibility during daytime hours during snow storms or
when signs were dirty

* Freezing snow would coat sign and remain on until
scraped off

e Electric components on sign. A knockdown was total loss
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New Technology Enhancements

* Sign procurement — New vendor contract.
* Lab Testing of sign and communications plan.
* Integration into TransSuite — new device driver.

* Decision support software.




VARIABLE SPEED LIMIT SIGN (VSLS) / Front Access Amber or White

General
e  Variable Speed Limit

*  Amber or White
*  MUTCD Compliant

s Access Type: Front

Construction
* 5052 aluminum alloy

* NEMA 3R
e Structural: AASHTO D1.2-120 mph

*  MUTCD code: R2-1
Dimensions
Matrix

* Height: 23" (584 mm)

* Length: 32" (813 mm)

e Depth: 4.25" (107.28 mm)

e Weight: 30 Ibs. (13.6 Kg)
Full Sign

e Length: 48" (1219.2 mm)

Height: 60" (1524 mm)

Electrical Requirements
*  120/240 VAC

e Typical Power: 20W
e Max Power: T0W

Environmental

* Operating Temperature: -30°F to
+165°F (-34°C to +74°C)

» Storage Temperature: -40°F to +185
°F (-40°C to +85°C)

e Humidity: 0% to 99% non-

condensing

Standards
NEMA: All TS4 requirements met or

exceeded including:

¢ Section 2 Environmental
Requirements

*  Mechanical construction

» Electronics and electrical

e Performance monitoring

Optical Performance
¢ Color: Amber (590 nm +5nm)

e Or  White: 6500k+nm
* Viewing Angle: 30°

e Luminance: 16,100 cd/m?

A\SESA

SES America, Inc
21 Quinton Street, Warwick, Rl 02888
401.232.3370 www.sesamerica.com

Notes:

Typical power is calculated as 100% of equipment and 50% of pixels on

at 50% brightness.

Max power is calculated as 100% of equipment and 100% pixels on at

100% brightness

Note: SESA policy is to constantly improve its product, all product descriptions are subject to

change

Variakie Speed Limit sign (VSLS) Amber or White v1
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T
SESA Sign Issues

- The sign had to be assembled (very labor-intensive)

- Ran into issues with the design of the sign and
several modifications had to be done to get the sign
to work out Iin the field.

- The existing layout had the heater placed right next
to the thermostat this caused the heater to cycle
and never heating up the box to melt snow off the
front display panel. This was fixed by relocating the
heater or adding two heaters to the existing system.

YN Keeping Utah Moving
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EX|st|ng Layout
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Setup with relocated Thermostat

) -
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Setup with two heaters

i
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e
SESA Sign Issues Cont.

- The type of connector used on back of the display
boards where the red and blue wire plugs in. Is not
secure and will come unplugged when the sign gets
hit with snow. To fix the problem a dab of silicone
was used on the connector to hold it in place during
the snowstorms. (Connector type needs to be
modified before next order)

2—.' Keeping Utah Moving
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Connector Issue Picture
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e
SESA Sign Issues Cont.

- Snow building on top of the display panel leaked
through the seals and shorted out display boards.

- To eliminate this problem a bracket was designed
that would be mounted on top and attached to the
sign itself.

- All modifications were approved by the
Manufacturer to not void the Sign Warranty
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Moisture Issue
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e
Moisture Issue Solution
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e
New VSL Sign Benefits

Internal Heater — stops snow and ice buildup

Sign will blink If communication is lost or blank
out
- No false display

Sign only displays a message

Hardware Is not located with sign setup

- Sign damaged, only replace the board or
housing

LEDs are yellow and at 30° view
- Better visibllity for traveling public
— ¥ Keeping Utah Moving



We have done research and we found a sign made by SES America contract number
159663
1. This sign has a heater inside that will take care of the snow and ice buildup
during snowstorms.
2. The sign has the capability of blinking itself communication is lost it will not put up
a message until communication has been restored. (No false display)
3. The signs will only display a message, all the hardware is located at another
location that is well protected from the snowplow. (If sign gets damage all we
neeaed to do is replace the display boards or housing)

4. LED are now yellow and are at 30° which makes better visibility for the motoring
public.

Picture the new display




e
Future of VSL In Utah

* Will not build where the problems are localized
(needs to be corridor-wide)

 Will not build another system until we can
automate operation — currently studying
automation

* Believe systems are more beneficial when there
IS a large speed range

 Looking to implement on an 80 mph VSL Corridor

YN Keeping Utah Moving



e
Future of VSL Cont.

Future VSL locations suggestions:
e Sardine Canyon (original proposed location)

* Provo Canyon (has necessary infrastructure)
 |-15 In southern Utah (highest summits along I-15)
« Salt Creek Canyon (near Nephi)

s

o—" Keeping Utah Moving
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U TA H SEE SHEET 1A FOR NDEX TO PLAN
DEPARTMENT OF TRANSPORTATION s s

ALL UNITS [N FEET UNLESS
OTHERWISE NOTED

PLANS OF PROPOSED STATE ROAD
FEDERAL AID PROJECT

F-115-4(66)135 PIN: 15735

I-15; MP 135 TO MP 142.5, CLIMBING LANES

° PASSING LANE
z MILLARD COUNTY
“ LENGTH 15.000 MILES

Fol15=A(66)135

MP 146,500

Plan Sheet for|

THIS SEAL APPLIES TO ALL SHEETS

Pz ~
AT b . (IR |
P . t & ;‘ﬁ. s CONTAINING THIS SIGNATURE
¥ e : % b o
).-‘P‘ I/J’? Ny 2 7 o hh' r ]
|S;x 5 ; £8 ﬁ gl v 2 VERJF|ED FOR SUBMISSION FOR ADVERT|SEMENT
A, S Yot A / 4 e
i vis. .\.,7 ¥ 'r ' .-, DESIGN ENGINEER
”\‘ ; UTAH DEPARTMENT CF TRANSPORTATION
T i APPROVED FOR USE BY UDOT
Dgtaty sgred oy
i Branden E Ardencn

S & Holla Dage 20000114
100248 D700
REG|ON FOUR PRECONSTRUCTION ENGINEER
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UTAH DEPARTMENT OF TRANSPORTATION
AVENUE CONSULTANTS

APFPROVED
FOR INFORMATION ONLY 1072272019

o : ISCONNECTAND IS8 /\ Exing U0OT 72 S S0 Catle,
(19) 4 00T Now-.OWERNG CCTv POLE REGD. f’—- e LN[e oo e emanarep ooy oo
(20) PosmonER ey svsTew Reav. { A_
STANDARD SPECIFICATIONS. &
(27) NoMNTRUSIVE DETECTOR (MOD) SYSTEM REQD. e oo | /A\ o NTRUSIE ETECTOR (D, S¥STEM CABLE.

.UNCTION aox THREE INCHES BELOWY FINISHED ANDARD ; 3 2= nama COPPER CONDUCTORS,
e GRADE, SEC ATD hipstiiwaw.udolulshgovimalintucancwner g A

JUNCTION BOX LD WITH LOGO "ELEGTRIC (1
@ e e m,.,.,,,m e z--m

|-15: MP 135 TO MP 142.5,
CLIMBING LANES

F-115-4(66)135

SEC'IQC 13554 OFTI'ELDO 3 1-nmo£oummwm.
wgot.utahgov) : g -
() one ‘ ; r
v 1] -

NOTES|
1. MILE POST LOCATIONS ARE APPROXIMATE,
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CCTV SITE LAYOUT -
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AIMS CONSTRUCTION NOTES CONTINUED)
@ ONE MNCH CONDUIT REQD, & STRAND PRESTERMINATED DROP CABLE UN|T REQD, @ PAD MOUNTED TRANSFORMER, SEE ATDT<7,
@ TWO 2NCH CONDU| T REQD, @ 45 FOOT NONLOWER|NG CCTV POLE REQD, @ POLYMER CONCRE TE JUNCT|ON BOX, TIER 22, TYPE |, A & STRAND PRESTERMINATED DROP CABLE TAIL.
. USE JUNCTION BOX LID WITH LOGO “ATMS". SEE SECTION
@ ONE SNCH CONDUIT REQ D, @ POSITIONER CCTV SYSTEM REQD, 13554 OF THE UDOT S TANOARD SOECIF ICATIONS, & VS FIBER OPTIC COMMUNICATION CABLE,
) gy A PR32 2411695603385
BURY JUNCTION BOX THREE INCHES BELOW FINISHED - N
@ POLYMER CONCRETE JUNCTION BOX_ TIER 22, TYPE I| REQD, @ ORADF. SEF ATOT-04, Use ,&c,m 80X LID WITH LOGO .FLEC;,?:I,,“ . seE A CCTV SYSTEM CABLE,
SECTION 13554 OF THE UDOT STANDARD SPECIF [CATIONS,
PROVIDE 85 FEET OF DROP CABLE SLACK N JUNCTION BOX, ONE 24NCH CONDUIT, P W 3o e Grramalnl sconownes g7Prm 321 204 11895503385 2=#10 AWG COPPER CONDUCTORS,
1w ¥10 AZG EQUIPMENT GROUND,
@ SEE DETAL SHEETS, DT SERIES, FOR ADOITIONAL INFORMATION, =
@ PAD:MOUNTED ATMS CABINET REQD, ONE 3NCH conoulT, 2= %4 NG COPPER CONDUCTORS,
1= M ANG EQUIPMENT GROUND,
(15) uninTERRUPTIBLE POWER SUPPLY (UPS) SYSTEMREGD,  (33) ST i A T DT T AND LN 1ow10 A0 150V AL 133% MVI0S EPR,
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ATMS

H15; MP 135 TO MP 142.5,
CLIMBING LANES

F415-4(66)135
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PROACT
Nuner
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1

HIGH VOLT

(3) one zincH conpulr reav.

@ ONE SINCH CONDUIT REQD. @ ONE 3NCH CONDUIT.
@ POLYMER CONCRETE JUNCTION BOX_ TIER 22, TYPE Il REQD. PAD MOUNTED TRANSFORMER, SEE ATDT7,
@ UNINTERRUPTIBLE POWER SUPPLY (UPS) SYSTEM REQD, @ POLYMER CONCRETE JUNCTION BOX, TER 22. TYPE I,

@ VARIABLE SPEED LIMIT (VSL) SIGN SYSTEM REQD, @ V3554 OF 112 UDOY STANDARD SPECIICATIONS.

WGfin=02120411695605385

udol,utah,

BURY JUNCTION BOX THREE INCHES BELOW FINISHED R
GRADE. SEE ATOT=04, USE JUNCTION BOX LID WITH LOGO "ELECTRIC (120VT", SEE
SECTION 13554 OF THE UDOT STANDARD SPECIFICATIONS,
ONE 2NCH CONDUIT, hiips;hwaw,udol,ulah,govimal niuconawner, gfTR=121204 11685603385

@ PROVIDE $0 FEET OF VSL CABLE SLACK IN JUNCTION BOX,

ATMS DETAIL

<15 NB, MP 135.64

A & STRAND PRE-TERMINATED DROP CABLE TAIL,

A VSL FIBER OPT|C COMMUNICATION CABLE,

2= #10 ANG COPPER CONDUCTORS,
1= ¥10 AWG EQUIPMENT GROUND,

2= %4 ANG COPFER CONDUCTORS,
1= ¥ ANG EQUIPMENT GROUND,

J= ¥4 ANG COPPER CONDUCTORS,
1= ¥4 ANG FQUIPMENT GROUND,

A 1- ¥10 ANG 15KV AL 133% MV10S EPR,

e
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UTAH DEPARTMENT OF TRANSPORTAT|ON
AVENUE CONSULTANTS

10222019

FOR INFORMATION ONLY
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AIMS CONSTRUCTION NOTES;
® TWO Z4NCH CONDUIT REC'D.

(5) one =mew conour reao,

@ 1D CONDUIT REQD,

@ POLYMER CONCRETE JUNCTION BOX, TIER 22, TYPE || REQ'D,
@ PROV|DE 65 FEET OF DROP CABLE SLACK M JUNCTION BOX,
@ UNINTERRUPTIBLE POWER SUPPLY (UPS) SYSTEM REQD.
@ 30 FT HIGHWAY LUMINAIRE POLE (SLIP BASE) REQD,

@ RWIS-£5S SITE PREPARATION REQD,

BURY JUNCTION BOX THREE INCHES BELOW FINSHED
gl GRADE, SEE ATDT<D4,
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@ ATMS DETAIL
I-15 MP 139.88

ONE 2NCH CONDUIT,

(30) one sinew conourr,

@ SECTIONALIZER, SEE ATDT-08,

@ PAD MOUNTED TRANSFORMER, SEE ATDT-07,

@ POLYMER CONCRETE JUNCTION BOX, TIER 22, TYPE |,
USE JUNCTION BOX \.D'&l’" LOGO "ATMS", SEE SECTION
13564 OF THE UDOT STANDARD SPECIFICATIONS,
Hlpafmww jasod, utah, govimaluconoaner, gffr=321204 11 6356033585
USE JUNCTION BOX LID WITH LOGO "ELECTRIC (120V)", SEE
SbCTbN 13664 OF MLDD STANDARD SPECIFICAT D'IS
sahugovimalk Tr=32120411695603365

@ SEE DETA|L SHEETS, DT SER|ES, FOR ADDITIONAL INFORMATION,

g

T T L L CCR T T RN AL AL

-

ATMS WIRE SCHEDULE)

A 6 STRAND PRE=TERMINATED DROP CABLE TAIL,

A 144 STRAND SMFO GABLE REQD,

A 2= 810 AWC COPPER COMDUCTORS,
1= #10 AWG EQUIPMENT GROUND.

3. 84 AWG COPPER CONDUCTORS,
1= 84 AWG EQUIPMENT GROUND.

& 12 81D AWG 154V AL 133% MV106 EPR.

ERTeTy
.

RN KT ST

oW
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cC

10/ 222019

—— T ——or—— |C-EC<EDEY|_ew

UTAH DEPARTMENT OF TRANSPORTATION
AVENUE CONSULTANTS
FOR INFORMATION ONLY
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Disconnects and 7200 Volt Transformers
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Standard RWIS-ESS tower -
“UT30”

https://www.campbellsci.com/ut30

RM Young Anemometer - “05013”

https://www.campbellsci.com/0510
3-l

Vaisala “DSC”/’"DST” road sensors
https://www.vaisala.com/en/produc
ts/weather-environmental-
sensors/remote-surface-state-
sensor-dsc211
https://www.vaisala.com/en/produc
ts/weather-environmental-
sensors/remote-road-surface-

temperature-sensor-dst111

Campbell Scientific Present
Weather and Visibility Sensor -
“CS125”

https://www.campbellsci.com/cs12
5

A Keeping Utah Moving




M:-WRWIS-ESS Cabinet - “ENC16/18”

https://www.campbellsci.com/encl
6-18

Datalogger - “CR1000X”

https://www.campbellsci.com/cr10
. 00x

Power management

- I

el

Fiber “Gator Patch”
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Campbell Scientific Pyranometer - “CS320”
https://www.campbellsci.com/cs320

Campbell Scientific Temp. and RH Sensor (with radiation shield) -
“HygroVUES”
https://www.campbellsci.com/hygrovue5

Texas Electronics Rain Gage - “TE525”
https://www.campbellsci.com/te525-
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Menu bar Main screen Info panel

Chen Bivd
& Conligusation

T Froperties

LB
LT

Figure 20. Parts of Expanse software
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Figure 4. Occlusion

Occlusion occurs when one object blocks ancther object from the
sensor's view, as shown above. This can happen with

Tall vehicles like semi trucks
Signs

Barriers and sounding walls
Trees and more
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AXISa

COMMUNI|CATIONS

AXIS 6215-LE PTZ Network Camera
Heavy-duty PTZ camera with OptimizedIR

AXIS 06215-LE PTZ Network Camera has a Vz-inch sensor and combines great image quality with fast panning, tilting,
and zooming. lts powerful, built-in IR illumination allows for an impressive viewing range in total darkness (up to
400 m or 1300 ft). This camera is ideal for open-area surveillance, since its robust design can withstand the toughest
weather conditions including wind speed up to 245 km/h (150 mph). AXIS Q6215-LE is compliant with P66, IP68, IK10,
and NEMA 4X_ It can be mounted facing up or down and comes equipped with a wiper to remove excess water, rain, or
snow.

> HDTV 1080p with 30x zoom

> Long-range OptimizedIR

> MIL-STD-810G compliant

> AXIS Guard Suite analytics

> Zipstream, Lightfinder, and WDR

CnviF 10000 HDTV

NETWORK VIDEO

seping Utah Moving




AXIS @6215-LE PTZ Network Camera

Camera Pre- and post-alarm video or image buffering for recording of
Image sensor 1/19" progressive scan RGB CMOS wmmm —
Lens Zoom lens, 6.7-201 mm, F1.6-53 PIZ: mmmmmm aumtracking
Honzontal fleid of view: 526"-22" Overtay night mase
Vertical feid of view: 34.1°-12° ..
Autofocus, automatic daynight _Data streaming  Event dacd
Day and RIgRt _ Automatically removabie infrared-cut Niter Built-in Poxed counter
Minimum Color: 0,07 ux 3t 30 E FI6 ISR S AU A
Humination B/W: 0.008 lux 3t 20 IRE FL& O lux with bullt-in IR lluminaton | Analytics
Color: 0.1 hux 3t 50 IRE F1.6 Applications  Included
B/W: Q.01 hux at 50 IRE F1.6, O lux with bulit-in IR lllumination AXIS Motion Guard, AXIS Fence Guard, and AXIS Loftenng Guard
~Shutter peed /30000510 16 5 AXIS Video Motion Detection, autotracking, gatekeeper
PanfTilYZoom  Pan: 360" endless 0.05%/s © 150°/s Support for AXIS Camera Application Platform enabling
Ti: -80° 10 +80%, Q.06%/s 10 15075 installation of third-party applications, see Qxis Comacop
Zoom: 30x optical zoom, 21x @igital zoom
Preset accuracy: Q.10° General
mmmwmmmmmww Cybersecurity  Signed firmware
orientation ald PTZ
Casing PGG-, IPGE-, NEMA &X- and IK10-rated aluminum casing
System on chip (5oC) Color: urban grey NCS S 5602-B
Model ARTPEC-6 Wiper inciuded Eficone wiper biade)
Memory 7634 WB FAM, 512 WAB Fissh Sistinebly AChee
Video Power High POE 95 W midspan 1-port: 100-240V AC, max 135 A
IEEE §02.301 Type 4 Oass 8
Video HJHM!G-4M IQ/AVC), H264 Main, High and Camera consumption: Typical 25 W, max 71'W
ENp— m ,m, Connectors 745 10BASE- 1] 100BASE- T 10COBASE- T POE
Resoltion 7080p IR ilumination  OpumizediR with power-efficient, long-life 850 nm IR LEDs
e lemiond e Range of reach 400 m (1300 M) or more depending on the scene
Frame rate Up 10 GO/50 Tps (GO/50 Hz) In 3l resolutions < o SO oS
Vigeo streaming  Multipie, Indnidually configurabie streams In H264 and Support for SD card encryption (AES-XTS-PainG4 2560it)
Motion JPEQ 10 NeTWork-3Tmached storage (NAS)
Axts Zipsiream technology in H.264 For SD card and NAS recommendations, see ois com
Controllable frame rate and bandwidth
VBR/ABRIMBR H 264 Operating ishot'cmsa'ct-sa'rnm F) 52027 78 %C
Image settings  Saturation, brightness, sharpness, nolse reducton, WDR - {165 *F) PR - )
up to 110 dB depending on soene, white bakance, day-night Arctic Temperature Control: Stri-up 3s low 35 -40 *C (-40 *F)
Shift pronTy. exposure mode, manual shutter time, defogging. Humidity 10-100% RH
wtgi" m«m mmlmwm nmmm Wind load (sustained): 68 m/s (150 mph)
e .:w.g. Stabilization (ﬂs)aw L 30 'C 1065 'C[-40 °F t0 149 °F)
conditions
b Approvats EMC
Securty Password protection, | address HTTFS” encrypeion, EN 55032 Cuss A, EN 50121-4, EN 61000-3-2,
m&" SRR N . - EN 61000-3-1 EN 55024 EN 61000-6-1, EN 61000-6-2
mmmual:yg FCC Par 15 Subpar B Class A, ICES-003 Class A, VOC! Class A,
management protection ROM AS/NZS CISPR 32 Class A, KC KN32 Class A, KC KN35
Supported PG ICMPVA/ICMPYE, HTTR. HTTP/2, HTTPS®, TLS®, QoS Layer Safety
protocois 3 DifTSen, FTP, SFTR. CIFS/SME, SMTP, mDNS (Bonjour), UPn#™, EQENUL 62368- 1, IEJENUL 60950-22, IECJEN 62471 risk
SNMP v w23 (MIB-Ii), DNS/DNSVE, DDNS, NTP, RTS?. RTP. group 2, IS 13252
SRR, TCP, UDP, IGMPV1/¢2/¥3, RTCP, ICMP, DHCPVA/VG ARP, Environment
SOCKS, SSH, LLDP, NTCIP, CDP. MQTT v3.1.1, Sysiog, Link-Local ECEN 60529 IPEE/IPGR. NEMA 250 Type &X,
address (ZeroConf) NEMA TS 2 (227-2.28) ECQ/EN 62262 IK10,
MiL-STD-810G (Method 5015 5025 S065 50985
mm 521.3), IEC 60068-2-1, IEC 60068-2-2, EC 60068-2-6,
Open AP! for sofware integration, Inciuding VAPDX® and [EC 60068-2- 14, [EC 60063-2-77, IEC 60068-2-78
ng—-g AXIS Camera Application PRITOMM, SPecifications at axs.com Network
Interface One-Ciick cioud Connection NIST SP500-267
ONVIF® Profiie G, ONVIF® Profile M, ONVIF® Profile S, and Midspan: EN 60850-1, GS. UL, cUL CE. FCC. VCCL CB
APRIR IR £, SR A — - Dimemsions  210% 330 X313 mm (8 §16x 13 % 12 5161
Event triggers  Analy S10fage events, vinual INputs through
m?ﬁmwmmmmmm Weight 8715193 )
Haroware: fan, network, temperature included inswilation Guide, WIndows® decoder 1-user Ixense, Ik 10
Input Sxgnal: vinual Inputs, manual mgger accessories bumper, High PoE Midspan 1- port, RI45 connector push pull plug
S N Optonal AXES TG6AB4 Comer Bracket
RIS SV NNV JUTIN WL Sy accessorles  AXIS T9A15-VE Media Comverter Cabinet A
;wmm*:' !wm"m'wm" . For MOfe JCCessones, see Qs com
Time: use schedule Video AXIS Companion, AXIS Camera Station, video management
- — management  sofware from Axis Application Development Parmers avalladie
Event actions m&mmmmmm i o s
Wﬂ:mfwvmmmmmmm Languages English, German, French, Spanish, Itailan. Russian, Simplined
emal

Chinese, Japanese, Korean, Portuguese, Tragimonal Chinese
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Variable Speed Limit Zone Overview




T
ITS Component Timeline

- December 2018 — Plan for future VSL infrastructure

- January 2019 — Geometry Review State

- CCTVs, Counting Equipment and RWIS Can be
accommodated

- Unsure of power source for northern end of project

- March 2019 — Guidance provided from Region 2

o—.' Keeping Utah Moving
107



Initial Guidance on ITS Equipment
March 2019

= CCTVs and NID spaced every Y2-mile

= VSL Signs should be Black on Yellow

= VMS for NB and SB directions

= VMS signs Y2-mile in advance of VSL Segments
= Important to have signs that are visible

= Cabinets have AC Power w/ Battery Backup

= Fiber Communication to system with redundancy

08—.' Keeping Utah Moving
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T
I-15 Baker Cyn. ITS Components

- 10 miles of 144 Count SMFO Micro-fiber

- 8 miles of 72 kV Power feed

- 2 miles of 480 Volt Power feed

- 18 Variable Speed Limit Signs

- 9 Flasher Sign Systems

- 17 NID Wavetronix Speed and Count Detectors
- 12 CCTVs

- 25 High Voltage Sectionalizers

- 17 High Voltage Transformers

YN Keeping Utah Moving
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I-15: MP 133.80 to MP 135.64
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1-15: MP 135.64 to MP 13/7.58
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-15: MP 137. 58 tO MP 140.09
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-15: MP 140.09 to MP 142.00
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1-15: MP 142.00 to MP 143.00
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VSL Zone Field Equipment Layout




WA Keeoing Utah owhg




121 Keeping Utah Moving



ONE AHEAD |
HEN FLASHING

ARl L TR N




VARIABLE
SPEED ZONE
SPEED
LIMITS
& SETSBY: .
VARIABLE

123 | Keeping Utah Moving



. CLEAN
hev  RESTROOMS
EXI]
Fuel + Food

124 Keeping Utah Moving



"R

i

Keeping Utah Moving




M_‘.\j‘-‘-l._,i-._

tah Moving



g T— O T A
e

Keeping Utah Moving










-/
I-15 Baker Canyon VSL Design

e VSL Automation History
e Baker Canyon VSL Timeline
e Google Form Survey

 Baker Canyon VSL Timeline Cont



ENGINEERING

Device Placement — Device Grouping
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VSL Version 3 Dashboard Review




Home Screen Used by Operators

UDOT Traffic Operations Center

UDOT TrafficAlerts 511 | VSL | Construction Projects | Construction Reports | JPage

Emergency Alert

Edit Title Page Edit Default Page il Preview Default

In order to change the display order of an emergency alert, please drag and drop it to your desired location

€D Add New Emergency Alert (&) Refresh Emergency Alerts
Title Start Date End Date Created By Updated Last Updated
By
W
Sa It La ke CO 5/12/2022 6:20:34 AM  5/12/2022 6:20:35 AM  donaldfell  donaldfell 5/12/2022 6:23:08 AM {

Cottonwood Canyons

Edit Footer Page
© 2015 Utah Department of Transportation.
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e
VSL Dashboard Home Screen

UDOT Traffic Alerts 511 Construction Projects = Construction Reports | JPage

@L

_ =mergency Alert
Configure Corridors

Edit Title Page Preview Default

In order to change the displ Configure Engineers please-drag and drop it to your desired location
Add New Emergency Alert ‘ 7 Refresh Emergency Alerts
L+ A=) Scheduling ! 2=
Title End Date Created By Updated Last Updated
By
Summary Report —
Salt Lake Co 5/12/202262035AM  donaldfell  donaldfell  5/12/2022 62308 AM I

Cottonwood Canyons Event Detail Report

Edit Footer Page VSL Speed Log
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VSL Dashboard Zones View

I-80 Parleys Canyon

Current Status: Manual
Automation Status: | Manual |

On Duty

EB Upper Canyon mp 134.52 to 141.04

SII :0.00, 0.00, 0.00, 0.00
SPEED Rd Temp (F) :62, 62, 83, 83
- z :10.00, 10.00, 10.00,
gmg Visibility (mi) 10.00
Snowfall Rate
(in/hr) :0.00, 0.00, 0.00, 0.00
Romd Speed :65
Camera

VSL Event
Started: 05/12/2022 11:52 AM
Last Updated: 05/12/2022 11:52 AM
Next Evaluation: 01/01/0001 00:00 AM

'WB Lower Canyon mp 132.95 to 128.33

SII :0.00, 0.00
SLP'S'ETD Rd Temp (F) :62, 62
Visibility (mi) :10.00, 10.00
6 5 Snowfall Rate (in/hr):0.00, 0.00
Rcmd Speed 165
Camera

Weather Event Started:
Chain Up Event Started: -

WB Upper Canyon mp 143.62 to 132.95

SII :0.00, 0.00, 0.00
SLPIBEMETD Rd Temp (F) :83, 83, 62
Visibility (mi) :10.00, 10.00, 10.00
6 5 Snowfall Rate (in/hr):0.00, 0.00, 0.00
Remd Speed 165
Camera

Update VSL Signs

Edit Current Event

EB Lower Canyon MP 127.61 to 134.52

SII :0.00, 0.00, 0.00
SLP':?TD Rd Temp (F) :84, 84, 84
Visibility (mi) :10.00, 10.00, 10.00
6 5 Snowfall Rate (in/hr):0.00, 0.00, 0.00
Rcmd Speed 165
Camera

I-15 Bakers Canyon (DEMO ONLY)

1-80 Parleys Canyon

Current Status: Manual

Automation Status: | Manual 7
On Duty

EB Upper Canyon mp 134.52 to 141.04

SII :0.00, 0.00, 0.00, 0.00
SPEED Rd Temp (F) :54, 54, 57, 57
LIMIT . < :10.00, 10.00, 10.00,
6 5 Visibility (mi) 10.00

Snowfall Rate )

(in/hr) :0.00, 0.00, 0.00, 0.00

Comm. Failed Remd Speed .65

Camera

VSL Event
Started: 05/12/2022 11:52 AM
Last Updated: 05/12/2022 11:52 AM
Next Evaluation: 01/01/0001 00:00 AM

WB Lower Canyon mp 132.95 to 128.33

SII :0.00, 0.00
5[35519 Rd Temp (F) :54, 54
Visibility (mi) :10.00, 10.00
6 5 Snowfall Rate (in/hr) :0.00, 0.00
Rcmd Speed :65
Camera

Weather Event Started: -
Chain Up Event Started: -

WB Upper Canyon mp 143.62 to 132.95

SPEED SII :0.00, 0.00, 0.00
LIMIT Rd Temp (F) :57, 57, 54
6 5 Visibility (mi) :10.00, 10.00, 10.00
Snowfall Rate (in/hr):0.00, 0.00, 0.00
Comm. Failed Re¢md Speed 85
Camera

Update VSL Signs

Edit Current Event

EB Lower Canyon MP 127.61 to 134.52

SII :0.00, 0.00, 0.00
SL'TI\EJIE'EP Rd Temp (F) :57, 57, 57
visibility (mi) :10.00, 10.00, 10.00
6 5 Snowfall Rate (in/hr):0.00, 0.00, 0.00
Rcmd Speed 165
Camera

1-15 Bakers Canyon (DEMO ONLY)
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VSL Dashboard - VSL Menu

I-80 Parleys Canyon

Current Status: Manual
Automation Status: | Manual v

On Duty

EB Upper Canyon mp 134.52 to 141.04

SII :0.00, 0.00, 0.00, 0.00
SPEED Rd Temp (F) :62, 62, 83,83
e = :10.00, 10.00, 10.00,
gMg Visibility (mi) 10.00
Snowfall Rate
(in/hr) :0.00, 0.00, 0.00, 0.00
Rcmd Speed 165

Camera

Current Status Is shown

VSL Event
Started: 05/12/2022 11:52 AM
Last Updated: 05/12/2022 11:52 AM
Next Evaluation: 01/01/0001 00:00 AM

WB Lower Canyon mp 132.95 to 128.33

SII :0.00, 0.00
SLFI'IEHE‘I’D Rd Temp (F) 162, 62
Visibility (mi) :10.00, 10.00
6 5 Snowfall Rate (in/hr) :0.00, 0.00
Rcmd Speed :65
Camera

Weather Event Started:
Chain Up Event Started: -

WB Upper Canyon mp 143.62 to 132.95

SII :0.00, 0.00, 0.00
SL':ﬁﬁP Rd Temp (F) :83, 83, 62

Visibility (mi) :10.00, 10.00, 10.00
6 5 Snowfall Rate (in/hr) :0.00, 0.00, 0.00

Rcmd Speed 65
Camera

VSL Event Start and update information
VSL Zones shown with Speed Limits Shown

Weather Information and various information visible

Update VSL Signs

Edit Current Event

EB Lower Canyon MP 127.61 to 134.52

SII :0.00, 0.00, 0.00
SLTSIE? Rd Temp (F) :84, 84, 84
Visibility (mi) :10.00, 10.00, 10.00
6 5 Snowfall Rate (in/hr):0.00, 0.00, 0.00
Rcmd Speed 165
Camera

I-15 Bakers Canyon (DEMO ONLY)

—" Keeping Utah Moving




e
VSL Automation Status

I-80 Parleys Canyon

Current Status: Manual

Automation Status: | TiI;\L\ =
Or Manual
Hybrid
Automation

EB Upper Canyon mp 134.52 to 141.04

511 :0.00, 0.00, 0.00, 0.00
SPEED Rd Temp (F) 54, 54, 57, 57
LIMIT < i : :10.00, 10.00, 10.00,
6 5 Visibility {(mi) 10.00

Snowfall Rate

(in/hr) :0.00, 0.00, 0.00, 0.00

Comm. Falled Rcmd Speed :65

Camera

V5L Event

Started: 05/12/2022 11:52 AM
Last Updated: 05/12/2022 11:52 AM
Next Evaluation: 01/01/0001 00:00 AM

WB Lower Canyon mp 132.95 to 128.23

511 =0.00, 0.00
SLTEIIE'IP Rd Temp (F) :54, 54
Visibility {(mi) :10.00, 10.00
6 5 Snowfall Rate (in/hr) :0.00, 0.00
Rcmd Speed :65
Camera
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T
VSL Edit and Update Options

Weather Event Started: - Update VSL Signs
Chain Up Event Started: -

Edit Current Event

WB Upper Canyon mp 143.62 to 132.95 EB Lower Canyon MP 127.61 to 134.52
SPEED SII :0.00, 0.00, 0.00 SPEED SLI fU-OO. 0.00, 0.00
LIMIT Rd Temp (F) :57, 57, 54 LIMIT Re¢ _Tbg]rjnp (F)_ :57, 57, 57
6 5 Visibility (mi) -10.00, 10.00, 10.00 Visibility (mi) :10-00. 10.00, 10.00
Snowfall Rate (in/hr):0.00, 0.00, 0.00 zﬂovzf;" Ri;te (in/hr) -2500. 0.00, 0.00
: Rcmd Speed :65 cmd Spee -
Comm. Failed Comera

Camera

138—" Keeping Utah Moving



VSL Edit - Operations Tab

%

Operations \r'\.l Weather H Enginesrs \

Schedule Summary Priority Contact Number Answered

Monday Click when called Click on answer Click to assign
Tuesday Click when called Click on answer Click to assign
Sunday Click when called Click on answer Click to assign
Thursday Click when called Click on answer Click to assign
Friday Click when called Click on answer Click to assign
Saturday Click when called Click on answer Click to assign
Wednesday Click when called Click on answer iClick to assign

Time

Mo records to display.

Enter notes here...

P

Add Notes
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VSL Edit — Weather Tab

Operations T Weather \ Engineers \

Enter forecast here...

Save Forecast

Current Conditions Forecast

Forecaster Spot Forecast Timestamp

No records to display.

Shed Contact

Shed ID Shed Name Name Phone Number
No records to display.

Shed Question

Question Yes Question Notes

We're considering changing the speed limit - do you expect the road condition to 0 ‘

change soon? [

Is there other information we should have before changing the speed limit? H [ J

Save Answers
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VSL Edit — Engineers Tab

JPage

UDOT Traffic Alerts | 511 | VSL | Construction Projects = Construction Reports
- I mmara— X\
[ Operations \ Weather 1 Engineers \

|30m| |60m\ or|

minutes

Minutes until next evaluation E Save/Update

Close Event | Control Room: 801-887-3700 Weather Room: 801-887-3703

rEB Upper Canyon mp 134.52 to 141.04

SPEED
LIMIT

65

Camera

:0.00, 0.00, 0.00,

=8 0.00

Rd Temp (F) :62, 62, 83, 83
visibility (mi) :110%%0' 10.00, 10.00,
Snowfall Rate :0.00, 0.00, 0.00,
(in/hr) 0.00

Rcmd Speed 65

SPEED
LIMIT

65

Camera

~WB Lower Canyon mp 132.95 to 128.33

SII :0.00, 0.00
Rd Temp (F) :62, 62
Visibility (mi) :10.00, 10.00
Snowfall Rate (in/hr):0.00, 0.00
Rcmd Speed 165

SPEED
LIMIT

65

Camera

~WB Upper Canyon mp 143.62 to 132.95————————

SII :0.00, 0.00, 0.00
Rd Temp (F) :83, 83, 62
visibility (mi) ot
Snowfall Rate 2

(in/hr) :0.00, 0.00, 0.00
Rcmd Speed :65

SPEED
LIMIT

—" Keeping Utah Moving

rEB Lower Canyon MP 127.61 to 134.52

SII :0.00, 0.00, 0.00
Rd Temp (F) :83, 83, 83
:10.00, 10.00,

Visibility (mi)
Snowfall Rate

10.00

.nnAn NN nonn

Speed

Select Reason N
Select Reason :

Chains/ 4x4 all Vehicles
Road Closed
Semi Chains
Set by observed speeds

Speed

| Select Reason v

Speed

| Select Reason v

[Seleci Reason V]




UDOT Traffic Alerts

VSL Edit — Engineers Tab

511 VSL | Construction Projects | Construction Reports

JPage

UDOT Traffic

. . \
[ Operations \ Weather T Engineers \
30m | | 60m | or minutes Go Minutes until next evaluation | v] Save/Update
Close Event | Control Room: 801-887-3700 Weather Room: 801-887-3703
~EB Upper Canyon mp 134.52 to 141.04
SPEED SII
LIMIT Rd Temp (F) Speed 65 v
Visibility (mi) | Select Reason

65

Snowfall Rate (in/hr)

Conn. Fatlad Rcmd Speed :65
Camera
~WB Lower Canyon mp 132.95 to 128.33
SII
SLFI.EIIETD Rd Temp (F) -
Visibility (mi) -
6 5 Snowfall Rate (in/hr):
Rcmd Speed 165
Camera
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v

Speed

65 v

| Select Reason

v]




VSL Edit — Engineers Tab Options

. h \ Ay
[ Operations \ Weather T Engineers \
| 30m | | 60m | or| |minutes Minutes until next evaluation | Save/Update |
g
15
Close Event | Control Room: 801-887-3700 Weather Room: 801-887-3703 30
B0
2 hr
-EB Upper Canyon mp 124.52 to 141.04 ‘; :r
r
SPEED SII : 8 hr
LIMIT Rd Temp (F) : 10hr feed 65w
Visibility (mi) : 12 hr |elect Reason v
6 5 Snowfall Rate (in/hr):
Comm. Failed Rcmd Speed 65
Camera £
| o - \
[ Operations \ Weather T Engineers \
‘ 30m ‘ ‘ 60m ‘ or‘ ‘minutes Minutes until next evaluation ‘ Save /Update
Close Event ‘Eontrnl Room: 801-887-3700 Weather Room: 801-887-3703
rEB Upper Canyon mp 134.52 to 141.04
SPEED 511
LIMIT Rd Temp (F) : Speed 65 v
6 5 Visibility (mi) . Selact Reason k
Snowfall Rate (in/fhr): Select Reason
. Rcmd Speed 65 Chains/ 4x4 all Vehicles
Comm. Failed Road Closed ,
Camera Semi Chains
| Set by observed speads

T - -

143



VSL — Configure Corridors

UDOT Traffic Alerts | 511 Construction Projects = Construction Reports | JPape

VSL

e ooyecorees [ L

: V5L Event
Configure Engineers
pitoratis Started: 05/12/2022 11:52 AM
Last Updated: 05/12/2022 11:52 AM
Scheduling Next Evaluation: 01/01/0001 00:00 AM

Summary Report

EB Upper Canyon t " WB Lower Canyon mp 132.95 to 128.33
Event Detail Report

TIMIT b SREER RaTemp ()
6 5 Visibility (mi) . il Visibility (mi) _ -
Snowfall Rate (in/hr): 6 5 i““‘-:f;" Rf:th (in/hr) :55
i cm ee :
FT— Rcmd Speed :65 TR B
Camera

144—" Keeping Utah Moving



e
Configure Corridors

Corridors

Add new corndor... E Refresh

Corndor Name Roadway From MP To MP Number of Zones
> y
1-80 Parleys Canyon 1-80 129 141 12 Z W
A |
I-15 Bakers Canyon (DEMO I-15 1363 1385 4 = {
ONLY)
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e
Configure Corridors

Corridor Information

Corridor Automation

Name |I-80 Parleys Canyon ’

Roadway |1-80 ‘

From Milepost [129 To Milepost (141

[ Save Corridor Information l

Corridor Zone Groups

ﬂ Add new zone group...
Zone Group Name

EB Upper Canyon mp 134.52 to 141.04

WB Lower Canyon mp 132.95 to 128.33
WB Upper Canyon mp 143.62 to 132.95

EB Lower Canyon MP 127.61 to 134.52
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Configure Zone Groups

Corridor Zone Groups

Add new zone group...

a Refresh

Zone Group Name

EB Upper Canyon mp 134.52 to 141.04

WB Lower Canyon mp 132.95 to 128.33

WB Upper Canyon mp 143.62 to 132.95

- - -

N NN IS

EB Lower Canyon MP 127,61 to 134.52
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T
Zone Group Options

/ONE GROUP NAME HERE

Name‘EB Upper Canyon mp 134.52 to 141.04

| Save Zone Group Information

Zones in Group

ﬂ Add new record a Refresh
Zone Direction = Speed MP MP Speed Visibility WRWI WashOut Detection Notification

Name Limit  Start End  Threshold Threshold Threshold Speed Failing Email
Minutes

EB  Eastbound 65 13452 1366 65 1000 0.2 15 5
VSL#4
(MP
134.5)

EB Eastbound 65 1366 13938 65 15 5
VSL#5
(MP
136.9)

EB Eastbound 65 139.38  140.37 65 15 5
VSL#6

(MP
139.4)

EB  Eastbound 65 14037 142,61 65 15 5
VSL#7
(MP
140.3)
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Zone Group Automation Options

/ONE GROUP NAME HERE

Weather Event Speed Delta
Manual Weather Event Expiration Time

l Save Zone Group Information I

Zones in Group

Add new record Refresh
Zone  Direction Speed MP MP Speed Visibility WRWI WashOut Detection Notification

Name Limit  Start End  Threshold Threshold Threshold  Speed Failing Email
Minutes

EB Eastbound 65 13452 1366 65 1000 0.2 15 5
VSL=4
(MP
134.5)

EB Eastbound 65 1366 139.38 65 15 5
VSL#5

(MP
136.9)

EB Eastbound 65 139.38 140.37 65 15 5
VSL#=6

(MP
139.4)

EB Eastbound 65 140.37 142,61 65 15 5
VSL=7

(MP
140.3)
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T
Zone — Group/Conditions/Speed

Zones in Group

Add new record B2 Refresh
Zone Name Direction Speed Limit MP End Speed Threshold Visibility Threshold WRWI Threshold WashOut Speed Detection Failing Minutes Notification Email
EB VSL=4 (MP 134.5) Eastbound 65 13452 136.6 65 1000 0.2 15 5
EB VSL#5 (MP 136.9) Eastbound 65 136.6 139.38 65 15 5
EB VSL#6 (MP 1394) Eastbound 65 13938 140.37 65 15 5
EB VSL=T7 (MP 140.3) Eastbound 65 14037 142,61 65 15 5

Zone Group Conditions/Speed

Add new condition... Refresh
Condition Speed Limit
Chains/ 4x4 all Vehicles 35 Ai “-.
Road Closed 25 _i. ‘I-
Semi Chains 45 i ‘I-
Set by observed speeds 0 i ‘I'
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Corridor Zones

n Add new zone...

Zone Name

EB VSL#1 (MP 128.0 & MP
128.9)

EB VSL#2 (MP 130.7)
EB VSL#3 (MP 132.3)
EB VSL=4 (MP 134.5)
EB VSL#5 (MP 136.9)
EB VSL#6 (MP 139.4)
EB VSL#7 (MP 140.3)
WB VSL=1 (MP 141.0)
WB VSL#2 (MP 138.6)

WB VSL#3 (MP 136.9 & MP
135.4)

WB VSL=4 (MP 133.0)

WB VSL#5 (MP 131.1 & MP
129.5)

Corridor Zones

Refresh

Direction Speed Visibility WRWI WashOut Detection Failing Notification Display

Threshold Threshold Threshold Minutes Email Priority
Eastbound 65 128,93 1307 65 1000 0.2 15 5 1 Zz ‘I*
Eastbound 65 130.7 132.33 65 15 5 2 -L/- ‘I*
Eastbound 65 13233 13452 65 15 5 3 = ."«
Eastbound 65 134,52 136.6 65 1000 0.2 15 5 4 Z “
Eastbound 65 136.6 139.38 65 15 5 5 »Z *I'
Eastbound 65 139.38 14037 65 15 5 6 = ‘I*
Eastbound 65 14037 142,61 65 15 5 7 £ ‘I*
Westbound 65 141.04 1386 65 1000 0.2 15 5 8 4 "‘«
Westbound 65 1386 13693 65 15 5 9 Z W
Westbound 65 136.93 13295 65 15 5 10 "_ ‘I*
Westbound 65 13295  131.07 65 1000 0.2 15 5 1 Zz ‘I‘
Westbound 65 131.07 127.6 65 15 5 12 4 “*
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e
Zone Information

|I-80 Parleys Canyon - Zone Information

Name |EB VSL#1 (MP 128.0 & MP 128.9) |

Zone Group | gg Lower Canyon MP 127.61 to 134.52 v
Direction gsstoound =) Speed Limit|65 |
From Milepost|128.93 To Milepost|130.7
Thresholds - Speed |65 WRWI(0.2 Visibility | 1000
Washout-Speed |15 Detection Failing Minutes |5

Notification Email

Display Priority| 1

Save Zone Information

2—" Keeping Utah Moving
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Zone Devices and Equipment

Zone Devices and Equipment

Add new device... Refresh

Entity Type

EB 1-80 @ WEST OF QUARRY DetectorStation 239 “.

I-80 EB Parleys Canyon Chain Up Area - MP 129.5 DetectorStation 600 ‘I-
EB 1-80 @ CHAIN UP AREA DetectorStation 602 ‘IJ

EB I-80 @ MISC ACCESS AREA DetectorStation 604 ‘I"

EB 1-80 @ 1-80 COLLECTOR DetectorStation 238 ‘I-

EB 1-80 @ MOUTH OF PARLEY'S CANYON DetectorStation 237 “-
I-80 EB MP 128.0 VSL 1 VMS 100158 ‘I'

1-80 EB MP 128.9 VSL 2 VMS 100159 “-

1-80 / Parley's Canyon EB @ Chain Up Area East / MP 129.5, SL VesCamera 150 ‘I'
1-80 Parley's Quarry Low Lite VesCamera 16233 ‘I-

I-80 @ Parleys Canyon Quarry WeatherRwisLocation 27 “'
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T
Configure Information

Corridor Information

Chain Law/Traction Event Speed Delta

12000+ GVW (Semi-Trucks) |20

All Vehicles |30

Use weather event module [J

I Save Corridor Information ‘

Corridor Zone Groups

ﬂ Add new zone group...
Zone Group Name

EB Upper Canyon mp 134.52 to 141.04

WE Lower Canyon mp 132.95 to 128.33

WB Upper Canyon mp 143.62 to 132.95

EB Lower Canyon MP 127.61 to 134.52
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e
Zone Information - Automation

I-80 Parleys Canyon- Zone Information

Minimum Average Speed Change |6

Minimum Total Speed Change

Maximum Upstream Change |10

Minimum Total Volume |10

Weather Event Threshold Values: Reset to default values
Low Visibility
Winter Driving Conditions (Road Grip)

Standing Water

Wind Gust / High Winds

Winter Driving Conditions - Snowfall Rate (Nighttime)

Winter Driving Conditions - Snowfall Rate (Daytime)

End Of Weather Event Configurations:
Road grip >= |0.8

Visibility >= [0.25

Snowfall rate <= |0

Water depth < [0.25

Wind gust < (45

Save Zone Configurations
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Weather Event Thresholds Values

OBS1 & OBS2 Visibility <=0.25

OBS1 & OBS2 RH >= |75

OBS1 or OBS2 Visibility <= (0.19

Winter Driving Conditions (Road Grip)

OBS1 Road Grip < |0.82

OBS1 or OBS2 Snowfall Rate > |0

Standing Water

OBS1 & OBS2 Water Depth > |0
OBS1 & OBS2 Water Depth >=0.25

Wind Gust / High Winds

OBS1 Wind Gust >= |45
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T
Winter Driving Conditions - Snowfall

Winter Driving Conditions - Snowfall Rate (Nighttime)

OBS1 & OBS2 Snowfall Rate > D
OBS2 Solar Radiation <

OBS2 Soil Temp <
OBS1 or OBS2 Snowfall Rate >=

OBS2 Soil Temp BETWEEN AND
OBS1 or OBS2 Snowfall Rate >=

OBS2 Soil Temp BETWEEN AND
OBS1 or OBS2 Snowfall Rate >=

OBS2 Soil Temp BETWEEN AND
OBS1 or OBS2 Snowfall Rate >= D

OBS2 Soil Temp BETWEEN AND
OBS1 or OBS2 Snowfall Rate >=

OBS2 Soil Temp >
OBS1 or OBS2 Snowfall Rate >=
Y. Keeping Utah Moving
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Corridor Engineers

Add new Engineer... a Refresh

.
i
i

——

I

—

[R— 1
I

—

—

-

-

1
£
L
1
1

'l
Page size: 10 items in 1 pages

Email Notifications

Add new email notification... E Refresh

Name

bl Group VSL-UDOT I‘

-

S

>3 Group VSL-UHP

v
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Configure Information

TATS Shed Contact Information

Add new shed contact... Refresh

Shed Name

No records to display.

Custom Emails

Add new custom email... Refresh
Event Subject
Type

No records to display.

Question Scripts

n Add new question... Refresh

Display Order

| %
>

1 We're considering changing the speed limit - do you expect the road condition to change soon?

I
-~

2 Is there other information we should have before changing the speed limit?
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e
Configure Engineers

Lo ]

E VsL Event
Configure Englneerib
Automatic Started: 05/12/2022 11:52 AM
Last Updated: 05/12f/2022 11:52 AM
Scheduling

Mext Evaluation: 01/01/0001 00:00 AM

Summary Report

EB Upper Canyon 1 WB Lower Canyon mp 132.95 to 128.323
Event Detail Report

SPEED VSL Speed Log SPEED SII

6 5 Visibility (mi) . Visibility (mi) .
snowfall Rate (in/hr): 6 5 Snowfall Rate (lﬂfhr]f

Contm. Eailed Rcmd Speed :65 Rcmd Speed 165

Camera
Camera
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T
Traffic Engineers List

Traffic Engineers

> Z W
> PR |
i Z W
N Z W
> Z W
> LA |
> s W
- FA |
Py PN |
N 2 W
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T
Configure Engineers — Add New

Traffic Engineers

m Add new engineer

>

Corridor: | |-80 Parleys Canyon |

‘ Update H Cancel |
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e
Scheduling

UDOT Traffic Alerts | 511 Construction Projects | Construction Reports |

WSL
ey c-rrocoreos [
Configure Engineers V5L Event
Automatic Started: 05/12/2022 11:52 &AM

Last Updated: 05/12/2022 11:52 AM

E‘u::I'lE+:IL[IH'EQL}S Mext Evaluation: 01/01/0001 00:00 AM

Summary Report

EB Upper Canyon WB Lower Canyon mp 132.95 to 128.23
Event Detail Report

SPEED VSL Speed Lo SII
LIMIT s * SLFIII\EIIE'IP R!‘J Temp {F}‘ -
6 5 Visibility (mi) . Visibility (mi) .
snowfall Rate (in/hr): 6 5 Snowfall Rate [lﬂfhr}f
Comm. Failed Rcmd Speed :65 Rcmd Speed 165

Camera
Camera

I-15 Bakers Canyon (DEMO ONLY)

Keeping Utah Moving
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e
Scheduling

On Duty Schedule

I-80 Parleys Canyon
I-15 Bakers Canyon (DEMO CNLY)

On Duty Schedule

Comdor

v |-80 Parleys Canych

Mame Priority ScheduleMotes Return Date

Wednesday

Tussday

Saturday

Sunday

Thursday

Monday

N NI NS NS IN IS IS
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e
Summary Report

UDOT Traffic Alerts 511 B'EM Construction Projects

VSL

Configure Corridors

Edit Title Page

In order to change the displ Configure Engineers

o Add New Emergency Alert

Scheduling
Title

sSummary F{epnn%

Salt Lake Co

Cottonwood Canyons Event Detail Report

Edit Footer Page

VSL Speed Log

Construction Reports | JPage

=mergency Alert

m Preview Default

please drag and drop it to your desired location

Preview

@ Refresh Emergency Alerts

End Date Created By Updated Last Updated
By

kT ol
3/12/2022 6:20:35 AM  donaldfell  donaldfell  3/12/2022 £:23:08 AM Il'

165—" Keeping Utah Moving



T
VSL Summary/Detail Reports

VSL Cooridor Events Summary Report

start: Q) [ End: Q| [

Corridor: Q)| <select a value> v |

e o |( < 0 of -- ) )l Export to the selected format v Export @ @ 8 E

Missing or invalid parameter value. Please input valid data for all parameters.

VSL Event Detail Report

Event Start Time: )| <select a value> v |

e e |< < 0 of -- ) )l Export to the selected format Vv | Export L..?::l @ S @

Missing or invalid parameter value. Pl

166—" Keeping Utah Moving



e
VSL Event Detall Report

VSL Event Detail Report

Event Start Time: | 12/31/2021 7:46:49 PM V|

o O |< < 1 of 1 > )HExporttotheseiectedfonnatVIExport @ @Q 8

I-80 Parleys Canyon Event ID: 110 Start: 12/31/2021 7:46:49 End: 1/3/2022 10:38:54 PM
PM
Engineer Assignment
Name Priority Called Answered Assigned

Event Notes

Date User Note
Event Forecasts
Date Forecaster Forecast

Event Questions and Answers

Date Question Resp. Comments

MR022 11743 AN _|yeere comieeren chardh he Speed it
1112022 11-17-43 AM ::Shtahnegjﬁa ;t&zr;r;?;’nﬁic;{}? we should have before No
2022 103815 P _|Vvere conieeog hangeg s S | o
1312022 10-38:15 PM ::shtahne(;ﬁ1 gttl;;r ;r;f:;?:::ﬁtn?we should have before
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T
VSL Event Detail Report Cont.

Zone Speed Changes

Date Zone Speed Reason Comments
1112022 112039 M | =5 VS B 1280 & | g Select Reason
1/1/2022 11:20:45 AM EB VSL#4 (MP 1345) | 65 Select Reason
1/1/2022 11:20:51 AM WB VSL#1 (MP 141.0) | 65 Select Reason
1/1/2022 11:20:56 AM WB VSL#4 (MP 133.0) | 55 Select Reason Oil spill cleanup
1/1/2022 11:20:42 AM EB VSL#2 (MP 130.7) | 65 Select Reason
1/1/2022 11:20:44 AM EB VSL#3 (MP 1323) | 65 Select Reason
1/1/2022 11:20:46 AM EB VSL#5 (MP 136.9) 65 Select Reason
1/1/2022 11:20:48 AM EB VSL#6 (MP 139.4) 65 Select Reason
1/1/2022 11:20:49 AM EB VSL#7 (MP 140.3) | 65 Select Reason
1/1/2022 11:20:52 AM WB VSL#2 (MP 1386) | 65 Select Reason
11112022 112053 M [0 VS OP 196986 Select Reason
11112022 11:2056 Am | B Vsbisg’s‘fs;?’“ & 55 Select Reason Oil spill cleanup
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VSL Event Detail Report Cont.

169

Weather Data
Date Zone Precip Road Temp Road Status Visibility WRWI
11112022 10:50:00 AM |58 VSLH] 1(2’“8'?91)28'0 - False 17.06 Dry 10.00 0.00
1112022 1050:00 AM |55 VSHE] 1(3";’91)28'0 - False 17.06 Dry 10.00 0.00
1112022 10:50:00 AM |- VSR 1(2"8?91)28'0 % False 17.06 Dry 10.00 0.00
11112022 10:55:00 AM |55 VSHH] 1(3"8?91)28-0 - False 17.42 Dry 10.00 0.00
1172022 1055:00AM |8 Vs 1(2M8|§;1)28.0 & False 17.42 Dry 10.00 0.00
1112022 1055:00 AM |55 VSHE] 1(3"8?91)23'0 - False 17.42 Dry 10.00 0.00
11112022 11:00:00 AM |8 VSLH] fg";;f“ & False 17.42 Dry 10.00 0.00
11112022 11:00:00 AM |55 VSHH] 1(2"8':.’91)28'0 - False 17.42 Dry 10.00 0.00
1112022 11:00:00 AM |58 VSHE] 1(3“8'?91)28'0 & False 17.42 Dry 10.00 0.00
1112022 11:05:00 AM |55 VSHES }?8?91)28'0 . False 17.60 Dry 10.00 0.00
11172022 11:05:00AM |58 VSHH] }g";’;f&“ - False 17.60 Dry 10.00 0.00
11172022 11:05:00AM |55 VSHH] 1(;”8?91)28'0 & False 17.60 Dry 10.00 0.00
1112022 11:10:00 AM |58 VSHH] 1(?8?91)28.0 & False 17.60 Dry 10.00 0.00
11112022 11:10:00 AM |0 VSHE] 1(2'“8'?91)28'0 - False 17.60 Dry 10.00 0.00
1172022 111000 AM |8 e 1(3"8'?91 200 & False 17.60 Dry 10.00 0.00
ﬁ" Keeping Utah Moving




T
VSL Event Detail Report Cont.

Speed Data
Date Zone DS Intld Lane Duration (sec) Smoothed Speed Smoothed Volume
1112022 10:45:00 aM | 50 VS (0P 126.0°8 138 5 300 77 462
11112022 10:45:00 AM [ EB VSLE] 1"2“8?91)28'0 % 138 6 300 71 698
11112022 10:45:00 AM [ EB VSLE] 1‘2‘8?9‘)28-0 & 138 7 300 70 374
1172022 10:45:00 AM |50 VS (0P 128.0 & 1748 5 300 74 434
11112022 10:45:00 AM |58 VSLE] 1‘3"8?91)28'0 & 1748 6 300 68 717
11112022 10:45:00 AM | =2 V5] 1‘3"8?91)28'0 & 1748 7 300 66 356
1112022 10:45:00 aM | 0 VS (0P 126.0°8 314 5 300 74 484
11112022 10:45:00 AM | =2 Vo] 1‘3"8?91)28'0 - 314 6 300 69 699
11112022 10:45:00 AM [ EB VSLE] 1(3«;91)23.0 & 314 7 300 68 366
1112022 10:45:00 AM | =0 VS (P 126.0°8 136 5 300 61 468
11112022 10:45:00 AM [ 5B VSLE] 1‘3"8?91)28'0 - 136 6 300 56 481
11112022 10:50:00 AM | =8 VSLE] }?8?91)28‘0 - 138 5 300 76 518
11112022 10:50:00 AM | =2 V5] 1";'832158'0 8‘ 138 6 300 71 784
11112022 105000 AM | =° V5] 1‘3"8P9‘)28 o 138 7 300 69 291
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VSL Speed Log

UDOT Traffic Alerts = 511

Construction Projects

Construction Reports | JPage

VSL

Configure Corridors

Edit Title Page

In order to change the displ Configure Engineers

0 Add New Emergency Alert

Scheduling
Title

Summary Report

Salt Lake Co

Cottonwood Canyon: Event Detail Report

Edit Footer Page

VSL Speed Log N

-mergency Alert

m Preview Default

please drag and drop it to your desired location

Preview

@- Refresh Em Ergency Alerts

End Date Created By Updated Last Updated
By

f—
5M12/2022 6:20:35 AM  donaldfell  dornaldfell  5/12/2022 6:23:08 AM II'
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T
VSL Speed Log

VSL Speed Data (Summary)

Corridor Name: | seiect Corridor [~] Start Date: | s/12/2022 1:06em |§| ® End Date: | s/12/2022 1:06 em {@ @ Get Data Export

UDOT Traffic Alerts = 511 | V5L | Construction Projects | Construction Reports | JPage

VSL Speed Data (Summary)

Corridor Name: || E\J@ Start Date: 5/2/2022 1:06 FM Bl ®©

1-80 Parleys Canyon

I-15 Bakers Canyon (DEMO
ONLY)

© 2015 Utah Departmen
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| essons Learned — Construction
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| essons Learned - Materials

Order state furnished materials as soon as possible

e This caused some issues as far as conduit placement i
foundations for the Uninterrupted Power Supply (UPS
cabinets.

Stainless Steel Sectionalizers

« Stainless Steel Sectionalizers added substantial ¢
(approximately 4 times the cost) and delays in re
them.

* Delay was related to COVID-19. An epoxy co
have been one fourth the cost and as corrosi



Lessons Learned — Materials Cont.

- Low voltage wiring (120/240 VAC)

- Would have specified aluminum conductors.
- One fourth the cost plus wire theft would be reduced.

- Utility service

- The original plans showed a HV feed from Utility provider.

- More expensive than the traditional 120/240 VAC feed due
to special requirements for metering.

- Would require special equipment and expertise for
disconnecting the HV cutouts.

- After a change order, have a 120/240 VAC service from
utility then, steps up voltage to 72KV for distribution.

- Disconnecting power in the event of Sectionalizer or
Transformer being hit is much easier.
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e
Lessons Learned — Materials Cont.

- Conduits bends

- The contractor did a poor job keeping conduit bends to a
minimum mainly around junction boxes. This became
apparent when proofing conduits.

- Blue Staking of existing Utilities

« Not always done when requested or, markings were destroyed
« Utility contractor hit active fiber line

e 14,000 feet of fiber had to be replaced, twice.

* Delays in getting fiber and finding time to perform work

« UDOT ended up paying half of fiber repair because UDOT couldn’t prove
the Blue Staking was in placed at time of the hit.

* Fiber hit and the contractor didn’'t notify UDOT. Found while testing fiber.

« Ultility contractor hit conductors for Interchange Lighting
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Questions?




UDOT Region 4

Troy C. Torgersen

Region 4 ITS PM/Signals Eng.
435.896.0711
ttorgersen@utah.gov
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Thank Youl!



