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RURAL INTERSECTION
CONFLICT WARNING SYSTEM
GUIDELINES

FINAL REPORT

This report provides conflict waming system selection guidelines for potential
conflicts associated with rural high-speed intersections.

Prepared for:
2/20/2018

UDOT REGION 4 TRAFFIC & SAFETY

Prepared by:
CIVIL SCIENCE, INC.

Report contents protected under 23 USC 409
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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

Minor
Rd.

Major
Rd.




Scenario 1 - Minor Road Only

Minor
Road (1) 2) 3)
. i Optional
Post- / RICWS Sign
Mounted Locations
2
RICWS Sign | | 1 T 1@
- Overhead
oo RICWS Sign
Road
w“\\\
Traffic _/
Detection Vehicle
Notified by -
LIDOoT RICWS
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Scenario 2 - Minor Road (Divided)

Minor

. Road

—I— _Illb, 2b)

-----------------------
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Scenario 3 - Major Road Only
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Scenario 4 — Major & Minor Road

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

LIooTr

VNN Keeping Utah Moving
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Detection System Options

6-ft x 6-ft square or 6-ft diameter
loop under the pavement for
vehicle detection.

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

Radar unit is mounted and will

detect approaching vehicles on
to provide feedback to warning
system.

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

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

Radar, along with loops, is 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.

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

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.
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Standard Drawings
&
Detalls for Phase 1
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627

29"

TRAFFIC
APPROACHING

RECTANGULAR BLANKOUT SIGN
FRONT VIEW

127 ASTRO
BRACKET

ASSEMBLY

N— 17" TRAFF|C SIGNAL
/ PED POLE

-1 PowErENTRY
ALUMINUM CONNECTOR
VISOR

~~— THREADED CONNECTOR

LIGUID TIGHT
FLEXIBLE
METAL CONDUIT

RECTANGULAR BLANKOUT SIGN
SIDE VIEW

1. PICK UP THE STATE FURNISHED BLANKOUT SIGN
AT THE CEDAR DISTRICT OFFICE AT 1470 NORTH
AIRPORT ROAD, CEDAR CITY, CONTACT REGION
SIGNAL CREW 10 DAYS PRIOR TO THE DESIRED
PICK UP DATE, SEE SG=501 FOR CONTACT
INFORMATION,

2. BLANXKOUT SIGN WILL COME WITH STATE FURNISHED
Z-BAR MOUNTING TO MOUNT THE SIGN TO THE
TRAFFIC SIGNAL / PED POLE, ATTACH Z =BAR TO POLE
BY ASTRO BRACKET PER OPTION B FOR LARGE SIGNS
ON STANDARD DRAWING SL 30,
INSTALL THREADED CONNECTOR AT BOTTOM OF ASTRO BRACKET
TUBE AND USE LIGUID TIGHT FLEXIBLE METAL CONDUIT TO
CONNECT FROM THE CONNECTOR TO THE BLANKOUT SIGN
POWER ENTRY CONNECTOR,

STATE FURNISHED RECTANGULAR BLANKOUT SIGN DETAIL

22



STATE FURNISHED ONE SECTION TYPE 0 HEADS,
MOUNT HEADS BY TYPE 0 POST MOUNT = BOLT
BRACKET PER STANDARD DRAWING SL 38,

J -

MOUNT SIGN WITH Z-BAR AND U-BOLT, —

ENTERING TRAFFIC SEE STANDARD DRAWING SERIES SN3.
WHEN FLASHING -

A

l"ll‘/l"l

~— SIGN TYPE A-1, 138 INCH X 42 INCH REQD
SEE SHEET DT=08 FOR DETAIL Z-BAR PER STANDARD
DRAWING SN 8

7 MIN

S 15 TRAFFIC SIGNAL / PED
POLE AND BASE PER
STANDARD DRAWING S 1E

- L
_____ J) L
\— 2INCH CoNDUIT TRAFFIC slaoovw. | PED POLE TRAFFIC smrs'/c«)u PED POLE 2 INCH CONDUIT —/
FOUNDATION - 2X3' PER FOUNDATION - 2X3' PER
TYPE A JUNCTION BOX STANDARD DRAWING SL 1F STANDARD DRAWING SL 1€ TYPE A JUNCTION BOX
FRONT ELEVATION BACK ELEVATION

23 FLASHER SIGN DETAIL R



0.125" ALUMINUM
/_ PAINTED HOUSING

T 7 STATE FURNISHED Z BAR TYP

ASTRO
BRACKET
ASSEMBLY

-
N

N— 15° TRAFF|C SIGNAL
/ PED POLE

TRAFFIC
APPROACHING

[

SUGGESTED
POWER ENTRY
CONNECTOR

[T THREADED CONNECTOR

L~
>

L"_'.I LiQuID TIGHT

FLEXIBLE
METAL CONDUIT

NOTES;

1, PICK UP THE STATE FURNISHED BLANKOUT S|GN
AT THE CEDAR DISTRICT OFFICE AT 1470 NORTH
AIRPORT RD, CEDAR CITY, CONTACT REGION
SIGNAL CREW 10 DAYS PRICR TO THE DES|RED
PICK UP DATE, SEE SG-S01 FOR CONTACT
INFORMATION,

2, BLANKOUT SIGN WILL COME WITH STATE FURNISHED
ZBAR MOUNTING TO MOUNT THE SIGN TO THE
TRAFFIC SIGNAL / PED POLE,ATTACH Z - BAR TO PCLE
BY ASTRO BRACKET PER OPTION B ON STANDARD
DRAWING SL 30,
INSTALL THREADED CONNECTOR AT BOTTOM OF ASTRO BRACKET
TUBE AND USE LIQUID TIGHT FLEXIBLE METAL CONDUIT TO
CONNECT FROM THE CONNECTOR TO THE BLANKOUT SIGN
POWER ENTRY CONNECTOR.

24 STATE FURNISHED DIAMOND BLANKOUT SIGN DETAIL



Updated Research




» 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 recomme
LIoor

BN Keeping Utah Moving
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Responses from other states

e« TXDOT
e Ohio DOT
* Washington DOT

BN Keeping Utah Moving
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TXDOT Layout Example
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WashDOT Layout Example
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Line Path Polygon Circle 3D path 3D polygon
Measure the distance between two points on the ground

Map Length: 445,93 Feet

Ground Length: 445.93
Heading: 292.30 degrees

v Mouse Navigation

@

o)
1
=
@
o
o
>
O
o

(47 0/8
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Line | Path Polygon @ Cirde = 3D path 3D polygon |
Measure the distance between two points on the ground

Map Length: 440.19 | Feet
Ground Length: 440.19
Heading: 272.53 degrees

¥ | Mouse Navigation Save
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Ohio State DOT Cabinet
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The compact SP 560 from Clary delivers on-line protection
100% of the time, for reliable, continuous error-free

operation, regardless of utility power quality. Occupying only

1U of vertical rack space, it canfit into any cabinet. Clary's SP

560 is a 560 VA / 400 W power source built for electronics
equipmentin|TS, traffic and security applications, delivering
constant, conditioned, regenerated AC power. It protects
equipment from being disrupted, degraded or damaged

due to harmful power events. Clary power conditio

ng

completely isolates the cabinet from utility power enabling

ACIN

ACOUT

SP 560

Compact UPS that delivers uncompromising protection

Overview

error-free operation during surges, sags, spikes, and other
power anomalies. With an optional battery pack, the SP
560 system operates as an on-line, double-conversion
UPS, extending the reliability of the cabinet’s electronics
during utility power failures (black-outs). The SP 560 is
power factor corrected to reduce utility current draw and
wiring requirements. Designed for indoor/outdoor use, the
Clary SP 560 will operate in temperature ext
40°C to +74°C (-40°F to165°F) and it communic

mes from

ates locally or

remotely via serial, USB or an optional web agent

COLDSTART SWITCH

( LOADSWITCH

BATTERY ﬁ
|

|
(=

NPUT IECCW

OUTPUT IEC

Features
« Space saving design: 1U vertical
rack space
+ On-line, conditioned, regenerated power

for cabinet equipment protection and safe power

VNN Keeping Utah Moving
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« USB connectivity with monitoring
center or other equipment

« Power factor corrected for reliable

USBTYPEA

RS232SIGNAL
INTERFACE

- Operates in extreme environments
from -40°C ta +74°C (-40°F to +165°F)

GLNRY”
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Specifications

Vot 120 VAC (85 VAC 10 155 VAC befare going to Dattery. Power factor comecied inout
e whee corfgured wih Daeres) Fuly regeneratve
v Trueon-ine cOMUoUS DOWer
Frequency L0 Hz'to TOHz Bari e Fostisne Low dstortan sne wave ofout
Designed for non \near loads
Electrical Output Extended roanout orotecton
v 120 VAC 3% FuG Daad
otage S2 IEEE S87/ANSICH2 4
et v v
= i ieiiers IC 555 #120VA
WO S60CLATI010 B0 W INpuUt LAYy or run &t NEMA
rIommney crysal convoled SVE0 Mz 21 He
Typca Recharge Tme 3% 5 hrswith 57 4558 battery paci
Curert 48A $85% Cap iy @ 100K Lend) 48 %0 72 hrs with Quipost or Gamrson batteries
Ratrg S80VA/L00W Control and Indicators
50% loadupto 4 &1 Battery status
Crest Factor Rato 5% oadupto 321 Visus Indcators AC atpt
V0% losdupto 24 AC ot
Narn
THD 300%
Systemn power
o fos 24% for 100% 310 'oad change Suikchos /CorkratParet L’: o
i i Q5 msrecowry tme B
Wthty imerrupt
. 0% for 10sec . "
o 200% for S0 ms Audioie Marmm it
COrarioad
nout and outout short creut Low battery
UPE Pxtoction T G eyt aeeioas n 1 each D89 # (RS232 and sgnal intertacepny)
Extessve Damerydscharge inmeiigert Computer Intertaces
1each US8
Termoerature £0°C 10 +X°C (-20°F 10 4165°F) Extemal Baevy Pack SP L858 panery pacic Compact design. ideal for
uARmMe requrements 'ess han an hour
Humidty 0% %0 95% noncondersing
Arude Sealevelto VO0OR
rowt EC-220. C14 malecormecion
Outouts EC-320. C13 fermale receptacies (2)
el 17" X 10" x £5° (W)
Wegn sio
. Lowweiocty
Coaing Forced ar

SP4BSB BATTERY PACK

© 2018 Clary Corporaton. Specificatons sudject 1o change wihout notice.

:800-442-5279 - Fax:626-305-0254 - www.clary.com =m“"¢>
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UDOT Design Example







SLOW VEHICLES
OR BICYCLES
PRESENT




44

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

& CONDAR TF WARMOU'T W e
WFTOF CATION SFCTION 3106 FREHOMMSAIN. CORMR WALY

s oo A Vo e o A P

T.ND WORK § PEFMITTED BETWEEM MAY | - AVDUET 11 AT BT 1 US- 190
& BAND ISUAND TOAD AND 57T €. LS50 & LOMS CANYOM R0AD

BWREN AL DA MOVING SUUTWENT SRI0A TO ARSTAL A7 EADH
PROECT LOCATION

UTAH
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED STATE ROAD
STATE FUNDED PROJECT

US Sundard Urite
(ch-Pount Ures)
ALL UNITS IV PEET UNLESS

STANDARD DRAWINGS

S-R499(409) PIN: 19271

W AN D RTM FTION

R4; RURAL INTERSECTION CONFLICT WARNING SYSTEM

VARIOUS COUNTIES IN REGION 4

H:Q:‘: POLL MOUNTID CADAE T BRAINCT
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SITE 3
SR=117
s RP 4,923
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Site Number 1




Route: 10 MP: 030.430 - 034.733 Station: 015-0030

Center St Clawson via SR 10 - SR 57

Route: 10, Milepost: 030.430 - 034.733
Station: 015-0030

Annual Average Daily Traffic
History
10,000

(|

2019 AADT Percent Truck Traffic

Questions or Comments?
E-mail us: trafficcount@utah.qov
Or visit our Website

LIOOT

SRV Keeping Utah Moving




LIDoOT Looking North Toward Intersection
M rwts ok o Speed Limit 65 mph
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Looking South Toward Intersection

LTDOT Speed Limit 65 mph

AN Keeping Utah Moving
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SEE SGO1A
MATCH LINE

N-NEW
Xa

NOTES;

@ INSTALL 34NCH CONDUIT WITH 3" SWEEPS T BASE OF EXISTING UTLLITY POLE TO
THE UNDERGROUND REQUIREMEN

FROM POWER SOURCE A
SERVICE PEDESTAL PER ROCKY MOUNTAIN POWER

e .
@NS‘!’N.L STATE FURNISHED 30 LUMINAIRE POLE 650 FEET FRW END OF DOUBLE YELLOW LINE AT NI'B?SECTKN.
t.OCATEPOL ACCORDING TO STD DWG SN 2A, SEE FLASHER SIGN DETAIL ON SHEET DT-01, Sl 5

HS\:ML GNASinﬂlﬂlEmmeVBLWLIEATmm
LOCATESIGNAOOORDNGTUSTDDWGENZA.SEESIONDETALONSHEETDTN. -

T -‘.L L ,-1.\
: -Rc»ovzsmu.zssrmnzosu"msa‘n -f}-""‘—&e"f T s
F——

@AUXI.IARY sgn’ﬁ’"ps REO‘D
-
. (@ supsase sm;mouowren TWBULAR STEEI. SIGN Posr REQD,

@S‘I’EELPOSTSKWMORM ¥ ommoen neco s
13, MARK ALL EQUIPMENT Locnlous N THE FIELD PRIOR TO msmuﬂon '!i““i: ki!
OBTAIN WRITTEN APPROVAL OF LOCATIONS FROM THE ENGINEER PR

b, THY .
s -a& -’ ¥ ‘m ey T X _
14, CONTACT BLUE STAKES 'I’O MARK ALL EXISTING UTILITIES BEFORE WORK BEGINS,
U'ﬂlll’YLOCATIONS SHOWN ARE APPROXMATE, PROTEC‘I EXISTNG Lml.l'l'iES N PD\CE
- poMEAE &

15, INSTALL GDWU"’ AM) POLYMER CONCRE'IE JUNCTION BOXES PER UDOT SPECIF'CA IONS,

BORE ALL CONDUIT I."DER ROADWAY CROSSINGS, WDE 1KNJRAIM WATER AWAY FROM JUNCTION BOXES,

16, COMPLETE THE SIGNN.TURN-ON CHECKLIST PRIOR TO REOUES“NGT\.NLDNIPBPECTION
ACCOR“NGTONOTESDNSHEETW ' ¥ .¥

LA vl

SR-10 & ROCK CANYON RD

SITE1
SR-10 RP 31.490

SIGNAL CIRCUIT
4CONDUCTOR NO, 14 AWG, STRANGED CABLE,
IMSA 20=1 WITH 8 AWG BARE SOLID COPPER
GROUND WIRE IN 24NCH CONDUIT

STATE FURNISHED CABLE WITH CONNECTOR
WITH 12 ANG GROUND WIRE IN 2-INCH CONDUIT

ONE 24NCH CONBUT T BETECTABLE PuLL TAPE

POWER CIRCUIT
TWO NO. 10 (MINDAUM) SINGLE CONDUCTOR
D COPPER CABLE TYPE RHH-USE: XLP
OR APPROVED EQUIVALENT WITH 8 AWG BARE SOLID
COPPER GROUND WIRE IN 24NCH CONDUIT

PS&E

DoV
_MPB_

————— |Chirexrn Y

UTAH DEPARTMENT OF TRANSPORTATION

5| |5
T 2
8| [
Q=
B|E
5|2
)
oo

i |
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Site Number 2




SR 163 West of Bluff via SR 191 - 500 W Bluff
Route: 191, Milepost: 021.293 - 024.532
Station: 037-0065

Annual Average Daily Traffic
History

2019 AADT Percent Truck Traffic

Questions or Comments?

E-mail us: trafficcount@utah.gov
Or visit our Website

LIOOT

BEWANE Keeping Utah Moving

X
Route: 191 MP: 021.293 - 024.532 Station: 037-0065




Looking West Toward Intersection

LIoor Speed Limit 65 mph

AN Keeping Utah Moving
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LIDoOT Looking East Toward Intersection
M rwts ok o Speed Limit 65 mph

57



| LUMINAIRE |
@M MLENGTH| HEIGHT |
| P1 ] ] 30 |LUMINAIREPOLE |
[ P2 | [ 0  [LUMINAREPOLE

A, l4

(13 INSTALL SOLAR POWER RADAR DETECTION SYSTEM, SEE DETA|L ON SHEET DT=02,
(2) INSTALL STATE FURNISHED 40' LUMINAIRE POLE, OFFSET POLE OUTSIDE OF 28' C
(3) INSTALL REGION FURNISHED POLE MOUNTED 336 [TS CABINET ON LUMINAIRE POLE,

(&) mw;mvsmommmsemmmxmwmmmmmmnswm
COORDINATE WITH TYSON LARSON AT 8018306556 FOR PROPER DETECTION PLACEMENT, WITH TWO WEEKS ADVANCED NOTICE,

(5) PROVIDE A FLAT 14° WIDE AND 50° LONG FLAT MAINTENANCE VEHICLE PULL OUT AREA NEAR THE BASE OF LUMINAIRE POLE.

(2 INSTALL STATE FURNISHED 30" LUMINAIRE POLE 650 FEET FROM END OF DOUSLE YELLOW LINE AT INTERSECTION,
LOCATE POLE ACCORDING TO STD DWG SN 2A, SEE FLASHER SIGN DETAIL ON SHEET DT<01,

(®AUXILIARY SIGN TYPE A REQD.

® STE&POGY!IGNW 3 OR WIDER REQD,
OBTAIN wmmnwtmﬂmmmemmmmmmufm
11, CONTACT BLUE STAKES TO MARK ALL EXISTING UTILITIES BEFORE WORK BEGINS,
UTILITY LOCATIONS SHOVN ARE APPROXIMATE. PROTECT EXISTING UTILITIES IN PLACE.

12, WMWWMMMRME MCTDNBOESPEQUDOTSPECFIGAYDNS
IT UNDER ALL ROAD'WAY CROSSINGS. GRADE TO DRAIN WA

13, COMPLETE THE SIGNAL TURN=ON CHECKLIST
ACCORDING TO NCTES ON SHEET SG=S01,

m
4-CONDUCTOR NO, 14 AWG, STRANDED CABLE,
IMSA 201 WITH 8 AWG BARE SOLID COPPER
GROUND WIRE IN Z4NCH CONDUIT

:
’
:
a
;
:

Ré4;

& STATE FURNI
WITH 12 ANG GROUND WIRE IN 2-INCH CONDUIT

US-191 RP 22.119 mwﬂﬁﬁm:
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X
Bosas: 132 MP: 059.361 - 063.196 Station: 039- Route: 132 MP: 055.982 - 059.361 Station: 039-0195

. i 100 Svia SR 132 (400 E) - SR 117 Chester
SR 117 Chester via SR 132 - SR 89 Pigeon Hollow Route: 132, Milepost: 055.982 - 059.361
Jet Station: 039-0195

Route: 132, Milepost: 059.361 - 063.196

Station: 039-0196

Annual Average Daily Traffic
History

Annual Average Daily Traffic 4,000

History

Year g

| . ' 2019 AADT Percent Truck Traffic

2019 AADT Percent Truck Traffic

Questions or Comments?

E-mail us: trafficcount@utah.gov
Or visit our Website

Questions or Comments? m
E-mail us: trafficcount@utah.qgov

Or visit our Website BV Keeping Utah Moving
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LIDoOT Looking North Toward Intersection
M rwts ok o Speed Limit 50 mph
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LIoOT Looking South Toward Intersection
M rwts ok o Speed Limit 50 mph
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[ Pe | ] 30 ]LUMINAIRE POLE |

CONDUI

OF R 0 SOURC p
i RGROUND SERVICE PEDES O HAVI . RED S

". m‘rulsmfemmwtumm OFFSET POLE QUTSIDE OF 16° CLEARZONE
“‘« HEA.WRE FROM PAINTED EDGE LINE,|

'u MTMLRE@MWEDP&EWD“IT‘SMTWLWME

(D INSTALL STATE FURNISHED 37 LUMINARE POLE 450 FEET FROM END OF DOUBLE YELLOW LINE AT INTERSECTION.
LOCATE POLE ACCORDING TO STD DWG SN 24, SEE FLASHER SIGK DETAIL ON SHEET DT-01,

(5 AUXILIARY SIGN TYPE AREQD,
(J) STEEL POST SIGN MOUNT, 3' OR WIDER REQ D,

Y 2 o
§ T e e e SR P G T

XEXE)

g
2
:
5
g
2
g
:

10. WMLEWMKT LOCATIONS IN THE FIELD PRIOR TDINSTALLATDN.
OBTAIN VRITTEN APPROVAL OF LOCATIONS FROM THE ENGINEER P! PRIMTDINB‘HI.MTDN.

151, CONTACT BLUE STWSTOWMLMNOU‘I.H’IESU:’FORE BEGINS,
__UTLITY LOCATIONS SHOWN ARE APPROXIMATE, PROTEC EXIBTMUTILITESINPLACE

12, INSTALL CONDUIT AND POLYMER CONCRETE JUNCTION BOXES PER UOGT SPEGICATIONS. LCONDUCTOR NG, 18 AWG, 5TF
BORE CONOUIT UNDER ALL ROADVWAY CROSSINGS, GRADE TO DRAIN WATER AVAY FROM JUNCTION BOXES, TLASA 20 VWITH OANG COPPER
GROUND

BARE SOLID
13, COMPLETE THE SIGNAL TURN-ON CHECKLIST PRIOR TG REQUESTING TURNSON INSPECTION VARE IN 2-INCH CONDUIT
ACCORDING TO NOTES ON SHEET 53501,

WARNING SYSTEM

STATE FURN CABL CTOR
WITH 12 AWG GROUND WIRE N 24NCH CoNDUIT

R4; RURAL INTERSECTION CONFLICT

ONE 2+NCH IT WITH DETECTABLE PULL TAPE

SR-132 & SR-117 gl

10
SITE3 cowé CABLE TYPE RICUSERRIAN XLP
o A CRAPPROVED TH § AWG BARE SOLID
SR-132 RP 59,380 & SR-117 RP 4,923 COPPER GROUND WIRE I 2-INCH CONDUIT




SEE SG-03A
MATCH LINE

[..'U 111

(DINSTALL STATE FURNISMED 3 LUMINAIRE POLE 450 FEET FROM END OF DOUBLE YELLOW LINE AT INTERSECTION,
LOCATE POLE ACCORDING TO STD DWG SN 24, SEE FLASHER SIGN DETAIL ON SHEET 0T-07,

v IARY SIGN TYPE AREQD. /

L) STEEL POST SIGN MOUNT, 3'OR WIDER REQD,

4, MARK ALL CQUIPMENT LGCATIONS IN THE FIELD PRIOR TO INSTALLATION,
OBTAIN WRI TTEN APPROVAL OF LOCATIONS FROM THE ENGINEER PRIOR TO INSTALLATICON,

& CONTACT BLUE STAXKES TO MARK ALL EXISTING UTILITIES BEFORE WORK BEGINS, -
£ UTILITY LOCATIONS SHOWN ARE APPROXIMATE, PROTECT EXISTING UTIITIES IN PLACE, RS
€ INSTALL CONDUIT AND POLYMER CONCRETE JUNCTION BOXES PER LUOOT SPECIFICATIONS.
BORE CONDUIT UNDER ALL ROADWAY CROSSINGS, GRADE TO DRAIN WATER AWAY FROM JUNCTION BOXES,

7. COMPLETE THE SIGNAL TURN.ON CHECKLIST PRIOR TO REQUESTING TURN-ON INSPECTION
ACCORDING TO NOTES ON SHEET $G.307,

3
<
o
5
z
2
g
&
:

T
o ! - o

4CONDUCTOR NO. . DED CABLE.
IMSA 20+1 'WITH 8 AWG BARE SCLID COPPER
GROUND WIRE IN 2-INCH CONDUIT

ONE 2s]NCH Oﬁ WITH %%g PULL TAPE

[ nman [

R4; RURAL INTERSECTION CONFLICT

SR-132 & SR-117

SITE 3
SR-132 RP 59,380 & SR-117 RP 4,923

-
=




Site Number 4
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Route: 89 MP: 284.825 - 294.995 Station: 039-
0115

SR 31 (400 N) Fairview via SR 89 - Indianola Rd
(34370 N) Indianola

Route: 89, Milepost: 284.825 - 294.995

Station: 039-0115

Annual Average Daily Traffic

History
3,000
2,000
[
Q
T
<
1.000
0
2010
Year
( O O
2019 AADT Percent Truck Traffic

Questions or Comments?
E-mail us: trafficcount@utah.qov
Or visit our Website




LIDOT Looking North Toward Intersection
M ot Speed Limit 65 mph
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Looking South Toward Intersection
L2or Speed Limit 65 mph

AN Keeping Utah Moving
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[ 30 | LUMINAIRE POLE |

0.H 0

() mmmmmmmmmmmnmm

(D INSTALL WAVE TRONIX SMART mmwmnmmmmmwssvmm
mﬁmmmmmmm mnerﬁ WHAGBB‘T mmmmmm
( THE

Ty Ty B
IN THE FIELD PRIOR TOINSTALLATION
1ONS FROM mmquurm

SO . il SO ¢ =
7. CONTACT BLUE STAKES T0 VARK ALL EXISTING UTLITIES BEFORE WORK DEGING,
UTRITY U mm% L yt.mcrmsmounumwm
12 ISTALL CONDUII AND POLYMER CONCRETE JUNCTION BOXES PER UDOT SPECKICATIONS.
CONDUIT UNDER ALL ROADWAY CROSSINGS, GRADE TO DRAIN WATER AVAY FROM JUNCTION BOXES,

13, COMPLETE THE SIGNAL TURN-ON CHECKLIST PRIOR TO REQUESTING TURN-CN INSPECTION
ACCORDING TO NOTES ON SHEET G801,

US-89 & SNAIL HOLLOW DR

SITE4
US-89 RP 294,041

4CONDUCTOR 5 CABLE,
IMSA 201 WITH 8 AWG BARE SCLIC COPPER
GROUND WIRE IN 2-INCH CONDUIT

STATE FURNI! CTOR
WITH 12 AWG GROUND WIRE N 24NCH ConoulT

O 0NCH CONBUT NI DR TECTABLE PULL TAPE

STRANDED R CABLE TYPE RHH-USE2-RHW2 XLP

‘CR APPROVED EQUIVALENT WITH & AWG BARE SCLID
COPPER GROUND WIRE IN 22INCH CONDUIT

3
g
:
6
Z
:
g
£

I e )

R4; RURAL INTERSECTION CONFLICT

WARNING SYSTEM




Site Number 5
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Route: 18 MP: 020.133 - 026.763 Station: 053-
0165

Center St (Veyo) via SR 18 - Pine Valley Hwy
(Central)

Route: 18, Milepost: 020.133 - 026.763
Station: 053-0165

Annual Average Daily Traffic
History
4,000

Year

2019 AADT Percent Truck Traffic

Questions or Comments?

E-mail us: trafficcount@utah.qov
Or visit our Website




LIDoOT Looking North Toward Intersection
M rwts ok o Speed Limit 65 mph
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LIoOT Looking South Toward Intersection
M rwts ok o Speed Limit 65 mph
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Phase 2 Project Detalls




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 venhicle from the instant
the driver sights an object necessitating a stop to the

iInstant the brakes are applied

2) The distance needed to stop the vehicle from the instan
brake application begins.
i. SSD @ 65 MPH = 645-ft
. SSD @ 60 MPH = 570-ft
Iv. SSD @ 50 MPH = 425-ft

(47 0/ 8

AN Keeping Utah Moving
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Table 3-1. Stopping Sight Distance on Level Roadways

U.S. Customary Metric

Design | Brake Braking Stopping Design | Brake Braking Stopping

Speed | Reaction | Distance Sight Distance Speed | Reaction | Distance Sight Distance

(mph) | Distance | on Level Calculated Design (km/h) | Distance | on Level | Calculated Design

(ft) (ft) (ft) (ft) (m) (m) (m) (m)

15 o5 21.6 76.7 80 20 13.9 4.6 18.5 20
20 73:5 38.4 111.9 115 30 20.9 10.3 31.2 35
25 91.9 60.0 151.9 155 40 27.8 18.4 46.2 50
30 110.3 86.4 196.7 200 50 34.8 28.7 63.5 65
35 128.6 117.6 246.2 250 60 41.7 41.3 83.0 85
40 147.0 153.6 300.6 305 70 48.7 56.2 104.9 105
45 165.4 194.4 359.8 360 80 55.6 73.4 129.0 130
50 183.8 240.0 423.8 425 90 62.6 92.9 155.5 160
55 202.1 290.3 492.4 495 100 69.5 114.7 184.2 185
60 220.5 345.5 566.0 570 110 76.5 138.8 215.3 220
65 238.9 405.5 644 .4 645 120 83.4 165.2 248.6 250
70 257.3 470.3 727.6 730 130 90.4 193.8 284.2 285
75 275.6 539.9 815.5 820 140 97.3 224.8 322.1 325
80 294.0 614.3 908.3 910
85 313.5 693.5 1007.0 1010

Note: Brake reaction distance predicated on a time of 2.5 s; deceleration rate of 11.2 ft/s? [3.4 m/s7]

used to determine calculated sight distance.

A Policy on Geometric Design of Highways and Streets — 2018 7t Edition




b. Deceleration Distances (per Green Book 9-94)
I. Decelerations Lanes are a sum of three separate distances:

1. Perception-Reaction Distance (d,) - distance traveled while driver
recognized upcoming turn lane and prepares for the left-turn
maneuver.

a. Avalue 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 (d,)

a. Deceleration Distances are based on a 6.5
ft./s? deceleration throughout the entire length of
deceleration.

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

gueue of stopped vehicles waiting to turn.
78
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li. Deceleration distance is the sum of two distances (d1 + d2):
1. d,, = distance traveled while decelerating and changing lanes
from the through-lane into the turn lane.
2. dyy, = distance traveled during deceleration after lane change.
3. Both distances are based on a 6.5 ft./s? deceleration throughout
the entire length of deceleration.
lil. Deceleration Distances @ 65 MPH = 700-ft
Iv. Deceleration Distances @ 60 MPH = 600-ft
v. Deceleration Distances @ 50 MPH = 415-ft



9-96 A Policy on Geometric Design of Highways and Streets

Table 9-20. Desirable Lane Change and Deceleration Distances

U.S. Customary Metric
Lane Change Lane Change
Speed (mph) and Deceleration Speed (km/h) and Deceleration

Distance (ft) Distance (m)

20 70 30 25

25 105 40 35

30 150 50 50

35 205 55 65

40 265 65 85

45 340 70 105

50 415 80 130

55 505 90 155

60 600 95 185

65 700 105 215

70 815 110 250

Notes:
1. The lane change and deceleration lengths are shown as d, in Figure 9-32.

2. Deceleration lengths are based on a 6.5 ft/s? [2.0 m/s?] deceleration throughout the entire length.
Larger deceleration rates may be used when deceleration lengths based on 6.5 ft/s? [2.0 m/s?] are
impractical.

3. Access points should not be located in the deceleration areas.
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Table 2C-4. Gulidelines for Advance Placement of Warning Signs

Advance Placement Distance’
bl B Conditon B: Deceleration to the listed advisory speed (mph) for the condition
Percentile and lane
Speed || changingin | @? 10¢ 20° 30* 40* 50° 60* 70°
heavy traffic’

20 mph 25t 100 f* NA* - — — —_ — ==
25 mph 254 100 #° N/A® A 2= = — _ -
30 mph 460 ft 100 ft* NA* N/A® — —_ _ — —-
35 mph 565 ft 100 #° N/A® A NAS = = — =
40 mph 6701t 1251 100 #t* 100 f* NA* — - — —
45 mph TI5h 1751 125ft 100 f¢ 100 ft© N/A® — — —
50 mph 8as it 250t 200 R 1751 125f 100 fe* —_ —_ —
55 mph g0 ft 325ft 275 h 2251t 200Hh 125t N/A* — —
60 mph 1,100 ft 400 ft 350 f 51t 275k 200 ft 100 f —_— -_
65 mph 1,200 ft 4751t 450 ft 400 ft 350t 275k 200 ft 100 ft® —
70 mph 1,250 ft ssoft s25ft s00#t 450 ft 375k 275h 150f —_
75 mph 1,350 ft 650 ft 625 ft 600 ft 550 ft 475 ft 375t 250t 100 ft=

' The distances are adjusted for a sign legibility distance of 180 feet for Condition A. The distancas for Condition B have been adjusted for a sign legibslity
distance of 250 feet, which is appropriate for an alignment waming symbol sign. For Conditions A and B, waming signs with less than 6-inch legend or
more than four words, a minimum of 100 feet should be added to the advance placement distance to provide adequate leghility of the warning sign.

’TypcaloondnmsmlomonsmmmwuwmaemamwmwwdeeMmhmtdﬁchacm
signs are Me. Lane Ends. The distances are the driver a PRT of 14.0t0 14.5 seconds
mmeuvers(zoosAASHTO E MDecmmS@ﬂDtstanceMdame minus the legibilty distance of 180 feat for
U\eawmmmsm
*Typical condition is the waming of a potential stop situation. Typical signs are Stop Ahead, Yield Ahead, Signal Ahead, and Intersaction Waming signs.
The distances are based on the 2005 AASHTO Policy, Exhibit 3-1, Stopping Sight Distance, providing a PRT of 2.5 seconds, a deceleration rate of
11.2 fest/second®, minus the sign legbility distance of 180 feet.

*Typical conditions are locations where the road user must decrease speed to mansuver through the wamed condition. Typical signs are Turn, Curve,
Reverse Tum, or Reverse Curve. The distance is determinad by prowding a 2.5 sacond PRT, a vehicle daceleration rate of 10 feet’sacond”, minus the
sign legibility distance of 250 feet.

*No sugpested distances are provided for these speeds, as the placement location is dependent on ste conditions and other signing. An alignment

warning sign may be placed anywhere from the point of curvature up to 100 feet in advance of the curve. However, the alignment warning sign should
be nstalled in advance of the curve and at least 100 feet from any other signs.

¢ The minimum advance placement distance is isted as 100 jeet to provide adequate spacing between signs.

Sect 2C02 0 2C05



2. Rural Intersection Conflict Warning System - Project Design Criteria
a. Advanced Warning on Mainline
l. 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).
e 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.
e 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).
82
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e 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 detall
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 plague

(Std. Dwg SN 2A) would apply.
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FLASHING YELLOW
TYPE 0 SIGNAL HEAD
(SEENOTE 1)

(SEE STD DWG SL 3B
FOR MOUNTING DETAIL)

CROSSWALK W11-2
FLASHING
YELLOW TYPE 0
SIGNAL HEAD
(NO BACKPLATE)

PEDESTRIAN
FUSH BUTTON
AND R10-25 SICGN

CONTROLLER
(SEE NOTE 4)

10" MIN

7'MIN

| 1

OPTION A
FLASHING BEACON DETAIL

15 FT TRAFFIC
SIGNAL POLE / LUMINAIRE POLE
(SEE NOTES A, H AND
STD DWG SL 1E)




*Summary:
Placement of flashing beacons horizontally above the

signh or vertically one above and one below permitted
with engineering judgement.

1. Project Specific Sign & Flashing Yellow Beacon Configuration:

85

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.



2. Vertical Sign & Beacon Mounting Considerations:

3.

86

a. Mount the flashing beacons vertically (above and below)
Intersection warning sign and supplemental warning plague 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.

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.



Detection Equipment
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Phase 2
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“ WAVETRONIX

16-beam stop bar sensor

SmartSensor Matrix

The SmartSensor Matrix is a first-of-its-kind stop bar presence detector designed for use at signalized
intersections to detect vehicles with the reliability of radar and with all the advantages of non-intrusive
detection.

VNN Keeping Utah Moving

89

Matrix of 16 radars for two-dimen-
sional coverage

Tracks vehicles through a 90 de-
gree field of view that extends out
140 ft. (42.7 m)

Includes Radar Vision technology to
detect and track in two dimensions
Reports real-time presence of
both moving and stopped vehicles
Standard detector-rack contact-
closure interface

Easy to install and operate
Supports curved and angled lanes
Compatible with Click 65x all-in-
one cabinet interface device
Automated manufacturing process

Patented auto-configuration
process

Patented Digital Wave Radar I
technology

Remote accessible for traffic moni-
toring and sensor management
Flash upgradable

Robust to changing temperature,
light and weather conditions




/ Description Commaodity Code \

Category| Radar Detection
Model #| 101-047
Unit Price| $72
Compatible with...| * Matrix Stopbar Sensor
Notes| All matrix stopbar sensors should be
equipped with a snow visor.

Lead Time: | 8 weeks Vendor: | Summit
Desired Stock: | 150 Contract: | PAG84
Reorder Threshold: | 100 Contract Expiration Date: | November 27, 2023

\_ J
LIDoT

NN Keeping Utah Moving
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LIDOT MATRIX SNOW VISOR MOUNTED

VNN Keeping Utah Moving
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A
SmartSensor Advance
USER GUIDE
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Forward-fire long-distance intersection sensor

SmartSensor Advance Extended Range is the first traffic device to use advance detection to provide
enhanced dilemma zone protection for trucks and other high profile vehicles. The sensor boosts detection
of these vehicles out to 900 feet, and protects both cars and trucks with innovative SafeArrival technology.

VNN Keeping Utah Moving

Dilemma zone protection for high-
profile vehicles based on vehicle
discovery range

Advanced techniques boost truck
detections out to 900 feet; car
detections are boosted out to 600
feet or more

Patented SafeArrival technology
provides protection to individual
cars and trucks

Dynamic ETA Tracking over the
entire detection area
Non-intrusive, above ground
position makes the sensor easy to
install

The additional 300-foot range

(compared to SmartSensor
Advance) makes overhead/
straightforward mast arm installa-
tion more effective on high-speed
approaches

Easily integrates with SmartSensor
Matrix at intersections

Benefits include reduced risk of
hazardous load spills; reduced
truck crash and fatalities rates;
reduced emissions, fewer truck
start-up delays; and improved
corridor delivery times




SmartSensor Advance

Intersections

) SmartSensor Advance ‘ O e
s Watch later  Share




Mounting location, height and offset

600 ft

300 ft

Figure 2. The SmartSensor Advance and Advance Extended Range footprint

®  The SmartSensor Advance and SmartSensor Advance Extended
Range detect moving traffic out to a maximum range of 600 ft.

(182.9 m) and 900 ft. (274.3 m) respectively.
Make sure the sensor has a clear view of the area you want to detect.

[l
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Click 202 Overview

AC to DC power converter

The Click 202 is 100 to 240 VAC to 24 VDC power converters, bringing reliable DC power to your traffic
cabinet. With a 100% power reserve, the Click 202 is the most effective remedy for static voltage dips,
transient failures of supply voltage, or continuous phase failures.

m Converts 100-240 VAC power to m Potentiometer allows for adjust-

24 VDC power able DC voltage output
m Provides 2 A of current
AC o DC m Mounts easily onto a DIN rail
WAVETRONX. = Meets NEMA TS2-2003 environ-
Click} 202 mental specification
m UL listed

m Pluggable screw terminals allow
for easier wiring and are red-
keyed, allowing connectors to
plug into only one specific jack

m Guaranteed mains buffering of
more than 20 ms under full load

m DC OK LED indicates when de-
vice is working properly

m Features internal surge protection

VNN Keeping Utah Moving -
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Click 202 Overview

TOP FRONT
Jaoooogon o 22|
MWAVETRONIX cClick! 202 |]] AC to DC
1827 West 650 North, Springville, UT 84663 24-48VDC 2.5 A
WAVETRONIX
M Click 202

4

QDDDDDDDDDD

VNN Keeping Utah Moving
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Click 222 Overview

System surge protector

The Click 222 system surge protection device is designed to prevent electrical surges conducted along
underground cables from damaging the cabinet equipment. The device features a control bridge that
connects independent RS-485 buses, eliminating communication problems caused by star networks.

i | m Multi-stage surge protection for m Pluggable screw terminals mini-
RS-485 and DC power mize problems caused by incor-

m Low capacitance RS-485 protection rect wiring

m Protects traffic monitoring devices = LEDs indicate power, surge pro-

t and traffic cabinets tection status, and data transmis-
m Designed for use with all Click sion/receipt
° devices m Complies with NEMA TS2-2003
“ ’ a DIN rail-mounted for easy instal- environmental testing
- lation

a Convenient, hot-swappable power
and communication buses
Features independent RS-485
buses for better communication
Complies with IEC/EN 61000-4-5

' level 4

m Conformal coated

BN Keeping Utah Moving -

Al A
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Click 222 Overview

T-Bus

[~ Connector Top
Nililil/@

Click 222 —
¥
U System Surge Protection | '_E’)
v 1
0 s . _E-.Es
g LED Indicators
!--B - RS-48S
: Bridge — |
Connector
RS-4858B
Connector
waiE -
¥ = RS-485 A
& _ Connector
2
RS 485 -
a
Chek 322 | S

Coe g2

e \/] ~
L | | | ]
e RS-485 Connector

RS-48S Connector
Power Connector

VNN Keeping Utah Moving -
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Click 104 Overview

ARAAA m Compatible with NEMA TS1 and m Solid state outputs
1S2,170, and 2070 traffic control- m Configurable via hardware front

lers panel interface or Click Supervisor

| m Mounts on a DIN rail for easy con- m Keyed removable screw terminals
: nection to power and communica- for ease of wiring
] tion bus m Conformal coated

m Fail-safe mode in case of interrup-
tion of data flow

m Dual communication ports for
separate data and configuration
communication

m Uses industry-standard RS-485
communication

m Automatically sets baud rate

. ' m Displays detection via LEDs on
\ ‘ faceplate

sfeE [EE 8 |

Comof voe fomesf

e

=/

BN Keeping Utah Moving -
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Click 104 Overview

TOP FRONT

=g= i\ e
O
@)
4 N
. / p <H
T | / 3 IE' E
O Bus 1 .L.Eas. E. 1 :' 3 4 é
D t E enu
N, = f 0ooo < [mnmn]
0K TD RD
—_ RS-485
+DC A
—— Bus?2
i Control L
+485 5
-485 *;’
— Data a
GND J Mode ) -
Switch
0O Contact Rotary
Closures Switch \
1-2 ®
\_ e m J f/
O H H =NO

~N O~/

AN Keeping Utah Moving
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Design Details for Phase 2




Installation Details for Project

e Cabinet Used is a 336 Cabinet
o Cabinet size is larger

e Used existing Standard Drawings for foundation layout

« Junction box layout borrowed from other Standards
* Uses Wavetronix Side fire Radar to detect traffic

e Cabinet Layout

(47 0/ 8

AN Keeping Utah Moving
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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

e Solar Powered Installation
e Uses Wavetronix Side fire Radar to detect traffic

e Cabinet Layout

AN Keeping Utah Moving -
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DRI LOOP AND CORD
CONNECTOR(SEE NOTE 12)

RADAR SENSOR
(SEENOTES 10 AND 11)

SOLAR PANEL
(TLT 45 DEGREES)

A2

I MIN
& MAX

A

*H* (SENSOR MOUNTING HEIGHT)
SEE TA

g - [DISTANCE TO EDGE OF TRAVEL LANE)

[ &

SEETABLEA)

TRAVEL LANE SHOULDER

FOOTING FLUSH W GROUND —/h

AT SEESTD DWG SN 15F
FOR GRADING DETAIL

BARE UFER GROUND WIRE

SOLAR TRAFFIC COUNTING STATION LAYOUT

(SEE NOTE §)

Dia

REFER TO STD DWG SL 58 FOR FOUNDATION DETALS
BASE DETALS

REFER TO STD DWG SL 5C FOR

P

OPTIMAL POLE & RADAR
SENSOR LOCATION (FT)

POLE"D"

237035

SENSOR"W*

2T0%

TABLE A

SEE NOTE?

W 1
H M E]
I El«
] il
| 2
INSTALL TOP CAP ON —".1_—_' = HHE
Bl
. 15 AMP SOLAR 4 ! %
—\\ e ils g I
SURGE ils
PROTECTOR . sl |3fEE
3 |
== i
Ik
: 4
: pr— S— § {
H e o + - A
- I 3 ja |2
g i
ECTION A-A SOULAR SOLAR S rl
SEENOTES 1 AND 2 BATTERY BATTERY ;I; 10
( 1 '
A3RA
A 4 i IE 93
— T
NoTE gl =
SE NotE ) g g
s
z 8 #r g
'c:> 5 g =
——— POLE MOUNTED CABINET < E
(SEE NOTE 13) 1' I'C'l E B
0 . . . l. ll r‘ o g
S 1z S 8
~— FLEXIBLE CONDUITS (2) z ba -
-
o ot i
- L g5
-3 1% ; 35
FRONT VIEW SIDE VIEW w 5%
TOTYPE A E 55 E
ot LE MOUNTED CABINET DETAIL < :
REFER TO STODWG AT-11C FORMOUNTING DETALS a é
2Nl SCH 405, CABNET GROUND WIRE COMMUNCATION CABLE TO NOTES: ¥
PVCCONDUT(2) 75 GroUND LUG TYPE 1. PC JUNCTION BOX -
o RECRARED) 1. ORIENT SOLAR PANEL TO FACE DUE SOUTH. z i
2 ADJUST SOLAR PANEL MOUNTING HEXGHT FROM SENSOR DETECTION AREA 3 3
F RADAR SENSOR IS FACGNG SOUTH. CONTACT UDOT TRAFFIC COUNTING L &
SHOP THROUGH THE ENGINEER PRIOR TO CONSTRUCTION. E
3. USE 12AWG TYPE TC THHN-THWN.-2 CONDUCTORS. 0 C 600V SUN RESISTANT 3
BASE PLATE DIRECT BURY SOLAR PANEL CABLE.
L4
USE COATED REBAR AND CLASS AAAE) CONCRETE FOR FOUNDATIONS.
— 31 SAND AND CEMENT 5 CONCRETE ENCAS ED ELECTRODE PER NEC 250 FOR GROUNDING
DRY PACK (GROUT) NFERGRO!-NM g
A o .‘ﬁ 6. CONTACT UDOT TRAFFIC COUNTING SHOP AT (801) 9854082 FOR COUNTING ;
LA & MACHINE SPE CFICATIONS. =
FLACE2 INCH SCH 40 7. VERFY POLE AND CONTROLLER CABINET LOCATION AND RADAR SENSOR HEXGHT. 2D g
FVC CONDUIT FOR ' 2 INCH SCH &0 ﬁO—
FUTURE JUNCTION ] PVC CONDUIT 8 PROTECT WITHAN APPROVED STANDARD mmmmmm Ul—-
sl TP X [ WHEN POLE PLACEMENT IS WITHIN CLEAR O, < =
(N - HhO+ E
9. STATE FURNISHED ITEMS: SLIP BASE POLE, ANCHOR BOLTS, RADAR SENSOR, Ly g
SOLAR PANEL AND MOUNTING BRACKET, CONTROLLER CABINET AND ALL L
BARE UFER GROUNDWIRE TOTYPEA INTERNAL COMPONENTS EXCLUDING SOLAR PANEL CABLE.
(SEENOTE 5) JUNCTION é
10. AM RADAR SENSOR DURING FINAL INSPECTION. = g
TYPICAL - NDING AND MUNICATION 11. REFER TO STD DWG AT 118, DETAL B FOR MOUNT ASSEMELY DETALS. §
REFER TO STODWG SL 58 FOR ANCHORBOLT DETALS 12 SUPPLY AND INSTALL CORD CONNECTOR. SIE APPROPRIATELY FOR WIRE. b
REFER TO STODWG SL 5C FORSLIP BASE DETALS
13. USE CAB17238 G38 PM/ EMPTY BATTERY CABINET. STD OWG. NO.
ISUPPLEMENTAL DRAWING| AT 14
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40 HIGHWAY LUMINAIRE POLE

(TILT 45 DEGREES)

INSTALL TOP CAP ON

SEE STDDWG SLSA

DRIP LOOP AND CORD
CONNECTOR (SEE NOTE 6)

WVIAVETRONIX
RADAR SENSOR
(SEE NOTES BAND 9)

SOLAR PANEL

I MN

(SEENOTE 7)

“K* (SENSOR MOUNTING HEJGHT
(SEE TABLE A)

CLEAR ZONE DISTANCE
(DISTANCE TO EDGE OF TRAVEL LANE) ﬁ'
(SEE SG SHEETS) N
TRAVEL LANE SHOULDER
FOOTING FLUSH W/ cnou\n—/ =
AT & SEE STD DWG SN 16F ‘—j
FOR GRADING DETAL . =
= ]
.
=
BARE UFER GROUND WIRE ?
(SEE NOTE 3)
o
DA

REFER TO STD DWG 5L 5C FOR SL|P BASE DETA|LS

OPTIMAL POLE & RADAR
SENSOR LOCATION (FT)

SENSOR "H" 26 TO 30

TABLEA

i LUMINAIRE POLES

SOLAR
PANEL

SEENOTESTAND B

|_~—POLE MGUNTED 338 CABINET

(SEENOTE 4)

p— 3 EACH » FLEXILE LIQUID TIGHT CONDUITS

WITH COMPRESSION FITTINGS (SEE NOTE 5),

[™~—3 CONDUITS
24NCH SCH 40
PVC CONDUIT
TO TYPE Il « PC
JUNCTION BOX
(SEE NOTE 2 AND 10)

SOLAR POWER RADAR DETECTION LAYOUT

REFER TO STD DWG SL SB FOR FOUNDATION DETAILS

DRIP LOOP
AND CORD
CONNECTOR
(SEE NOTE 8)

CABINET GROUND WIRE
TO GROUND LUG \

BARE UFER GROUND WIRE

0

BASE PLATE

311 SAND AND CEMENT
DRY PACK (GROUT)

3 conoulTs

SINCH SCH 20

PVC CONDUIT
TOTYPE || - PC
JUNCTION BOX

(SEE NOTE 2 AND 10)

{SEE NOTE 3)

GROUNDING

REFER TO STD DWG SL 56 FOR ANCHOR BOLT DETAILS
REFER TO STD DWG SL 5C FOR SLIP BASE DETALS

NOTES:
1, REFER TO STANDARD SPECIFICATION 13558,

2, INSTALL TYPE Il PC JURCTION BOX NEAR POLE BASE IK FRONT OF CABINET,
REFER TO STANDARD DRAWING AT118, INSTALL 2 CONDUITS TO JUNCTION BOX,

3. INSTALL CONCRETE ENCASED ELECTRODE PER NEC ARTICLE 250
FOR GROUNDING (UFER GROUND},

4. INSTALL REGION FURNISHED POLE MOUNTED 234 I7S CASINET,

5, NSTALL FLEXIBLE CONDUITS - DRILL AND ATTACH TO POLE WITH WORKASLE
SPACE BETWEEN CONDUITS.

6, SUPPLY AND INSTALL CORD CONNECTOR, SIZE APPROPRIATELY FOR WIRE,
7. ORIENT SOLAR PANEL TO FACE DUE SOUTH.
8, ADJUST SOLAR PANEL MOUNTING HEJGHT TO AVOJD CONFLICT WITH WAVE TRONIX

RADAR SENSOR DETECTION AREA IF WAVETRONIX RADAR SENSOR IS FACING SOUTH.

9, VERIFY WAVETRONIX RADAR SENSOR HEIGHT, AlM RADAR SENSOR DURING
FINAL INSPECTION,

10, INSTALL TYPE || PC JUNCTION BOX NEAR POLE BASE OPPOSITE SIDE OF CABINET,
REFER TO STANDARD DRAAING AT118, INSTALL 1 CONDUIT TO JUNCTION BOX,

SOLAR RADAR DETECTION DETAIL

PS&E

DCV
MPE

CAAAN BY
CHECKED BY|

Qc

UTAH DEPARTMENT OF TRANSPORTATION

ATy

L]

I 3282022

TRROFESEIONAL ENCINEER

:

£

<
. -
o N
P -
z| =
Q [3
O| =
|8
HE
gzl |
w |9 &
c|z|8| 2
21215 &
‘_’—g,o
217(%
=]
z
-
@

i[5
N
£ |£2
wasrag, _ OT42
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Description

All sub-assemblies are mounted in a removabie 19-inch Electronic Industries
Alliance (EIA) self-standing rack assembly for ease of maintenance. The power
supply and input files are common to the 332, 336, 3368, 333SD, and 332D
Cabinets. The standard 334 Cabinet prowvides the user with 9 AC outputs
and up to 28 isolated inputs. Constructed of heavy 0125-inch aluminum, the
334 provides a durable, weatherproof enclosure designed fo the NEMA 3R
specification.

334 Cabinet Datasheet
Safetran Traffic Cabinets by Econolite

Basic Specifications
- Dimensions
-66inHx24inWx30in.D

« Material
- Aluminum 0125 in.

+ Ship Weight
- 290 Ibs

« Finish
- Anodized, bare, painted, or anti-grafitti

= UL Label

- Cabinet Housing UL 3R listed,
UL File #£256326 (label optional)

198

o —eeeeeeee]
FRONT VIEW SIDE VIEW
) L
N .
BOTTOM VIEW
H::‘::ﬂ C. ;NLL':O
° SHOULDER -
<=
21.00 1
: == o s
SESS N
Ai EEES _{A 3 7
— — Em - o

O® ECONOLITE




State Furnished Material List

| 120W Solar Array w/12VDC 200An Batteries, Controller, Surge, Breakers, 50'
Cable, Pole Mount
.

Non-Stock

WX-SOL-700-Kit EA

$2,775

l

DIN Rail, 9"

Non-Stock. For Click Cards

WX-CLX-D001-005 EA

§2

109

Solar Applications

WX-SOL-700-Kit

LIooTr

BN Keeping Utah Moving

Solar Turnkey kit design (no enclosure): includes adj pole mount
120 Watt Solar array, prewired

12Vdc 200Ah battery bank, charge controller, lightning protection,
circuit breakers and 50 ft

$2,775.00
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Solar Panel ]

Breaker ]

Surge Protector

[ Battery

] Warning

l

Beacons

[ Breaker

|

Wavetronics
Detection

Charge Controller

A4

Inverter W

Breaker

)

Relay

Flash Cube

—» Outlet ——»

Power Strip
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Red/Reuge : to replace.
Parafoudre DC
Surge Protecto

DS220-12DC

Un 12 Vdc

| Uc 24 Vde

In 10 kA
[@imax 20 kA
Up 250 V

O/orr O/oFF

1 20 !
EOA% A41

150vpc | 150VDC
MNEPy J| MNEPV
10-009-1 10-009-1

Q/oFr_§

20A ; | e

150VvDC
MNEPV

10-009-1




22.5-28.5 VDC
L

WAVETRONIX
Chckf 202

N\ 24 VDC Out

AN Keeping Utah Moving
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s

it '
g

o G|

9.8 9 80

MorningStar ProStar 15 Amp 12/24 Volt PWM Charge
Controller

m Currently reflecting 12.54V

AN Keeping Utah Moving
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’~ MORNINGSTAR WARNING - Risk of electric shock

ration Use only the ground-fault circuit-
interrupter receptacles specified in
the installation and operating instr-

300 W max. load uctions manual supplied with this
AC 115 Vac inverter.Other types may fail to
2.5 A operate properly when connected
60 Hz to this inverter equipment.

METER /\S
SURE INE \_/ 12 Vde
Sine Wave Inverter BATTERY

REMOTE ON/OFF ﬂllIIIIIIIIIIIIIIIHIIIIIHI |
$1-300-115V-U

178
/ S als
-, cro-ol-w

LIPor

AN Keeping Utah Moving
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LIPoOT

VAN Keeping Utah Moving
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Length of Battery — 12”

-/ 4

l//////f///

/////////////

X

|

‘;T‘\I\i‘

iy

.
'z

[

I
1

i

V/

¢
| 74

I

. 9'» 1
'-ti ‘\'_ ki)

(47 0/ 8

BN Keeping Utah Moving
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Width of Batteries— 13"

'&’o’cﬂ m‘a

(47 0/ 8

AN Keeping Utah Moving
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Next Five Slides Are The

Morningstar ProStar Displays

BN Keeping Utah Moving
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VERDIUMN. FO-10OM
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Solar Charge Controller
VERSION: PS-15M

123



VERSION: PS-15M
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Warning Flasher Sign Detalls
 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

BN Keeping Utah Moving -
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INSTALL TOP CAP ON /f TRAFFIC
LUMINAIRE POLES
26" HIGHIHAY STATE FURNISHED APPROACHING
—_— LUMINAIRE POLE RECTANGULAR BLANKOUT SIGN  _
SEE 5TD DWG 5L 58 (SEE SHEET DT-03) D
TYPE 0 SIGNAL HEAD 3
WITH BACK PLATE (TYP) 2 w
SEE NOTE 3 & 4 g
Z L o
z b w
DY © 3 \ N
3 “kn-rmrmsmm o
= POLE AND BASE PER
5 STANDARD DRAWING SL 1€
W21 OR W22L 3
48 IN X 48 IN
(SEE SG SHEETS FOR SIGN FACES) Exlwing Ground
R | W o 7
cusTom - -
STOPPED S4INX24IN
TRAFFIC & SEE SIGN DETAIL DT-03) T
E';' RAFF|C I-nu i ( IGN DETAY 2{NCH CONDUY TRAFF Ic ?IOC.‘JA_ POLE gl &
- - FOUNDATION - 7XF PER
SEE NOTE @ - KY] . TYRE B JUNCTION BOX @ STANDARD DRAWING SL 1E % ~
=2 n
: RECTANGULAR BLANKOUT SIGN ASSEMBLY = ’: 2
-
FRONT ELEVATION S g8
SEE NOTE (D STATE FURNISHED o E |85
RECTANGULAR BLANKOUT SIGN. (o]
(SEE SHEET DT.03) @ o oy
g | B
[— | ¢
z MOUNT STATE EURNISHED —ce |
E 2 RtCTANG'-'IM?'-’:u AMR rgupl slé‘,:'l L — =
3 % WITH OLES, —
) 2 i INSTALL THREADED CONNECTOR I‘OL =
u - ON TRAFFIC SIGNAL / PED POLE
g El AND USE LIQUID TIGHT =
F ? FLEX]BLE NON-METAL CONDU[T TO z ’
- # = CONNECT FROM THE CONNECTOR & w Hl
w % (" TO THE BLANKOUT SIGN 3 s £
S 3 POWER ENTRY CONMECTOR, - i
= as
: g : x| 5
i g F4 < &
a0 s Z|5 o B
o Expthrg Ground o|w w i
N g / 3 o 5
.- — R § T~ |. ¥
s < =
-4
+ \ FOOTING FLUSH Wi GROUND < = g
- 2= SEF STD DWG SN 15F =
JUNCTION BOX —"1 F=r 3 — FOR GRADING DETAIL Exledng Ground b
(SEE SG SHEETS FOR TYPE)(D L5 | jii /_ — -
et 1 1 oo M o i s J===cs Q &
— m 5 -3
- 5[ _____ | [
iy N e N 8|z
W — =]
TO JUNCTION BOX LIGHT POLE FOUNDATION 2,8 X & PEDESTRIAN POLE 2|2
C—O PERSTDDWG SL50 FOUNDATION = ZX3 PER  2.INCH SCH 40 PVC CONDUIT |5
NOTES: —_ STANDARD DRAWING S 1E TO JUNCTION BOX 8 >
NOTES; F— TYPE 8 JUNCTION BOX i 3 | w
- u=
(DINSTALL SIGNS 15 FT MIN FROM EDGE OF TRAVELED WAY OR C—=3 RECTANGULAR BLANKOUT SIGN ASSEMBLY & % Q 2
e
& FT FROM SHOULDER, WHICHEVER IS GREATER. BACK ELEVATION E 5 3 8
(©) GRADE TO DRAN WATER AWAY FROM JUNCTION BOX, HEIF
NoTes E{E;
3, SEE SL3 SERICS STD CWG FOR TYPE 0 MOUNTING DETAILS i =1
50 NOT PLAGE RETROREFLECTIVE TARE ON (D INSTALL SIGN FACE PARALLEL. 15 FT MIN FROM EDGE OF TRAVELED WAY. | 2
FLASHING BEACON BACKPLATES () GRADE TO DRAIN WATER AVIAY FROM JUNCTION BOX. x
STATE FURNISHED RECTANGULAR |48
ELASHER SIGN DETAIL BLANKOUT SIGN INSTALLATION DETAIL —=
4 Al LA A 8N4 — —— — — —3 sasTag, D101
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Blankout Signing

e Used at only one location
e Used basic layout used on first project

 Modified detalls slightly for ease of

construction

 Chose to use “” LEDs in display

BN Keeping Utah Moving -

128



627

29"

TRAFFIC
APPROACHING

RECTANGULAR BLANKOUT SIGN
FRONT VIEW

127 ASTRO
BRACKET

ASSEMBLY

N— 17" TRAFF|C SIGNAL
/ PED POLE

SUGGESTED
POWER ENTRY

ALUMINUM CONNECTOR

VISOR

~~— THREADED CONNECTOR

LICUID TIGHT
FLEXIBLE
METAL CONDUIT

RECTANGULAR BLANKOUT SIGN
SIDE VIEW

1, PICK UP THE STATE FURNISHED BLANKOUT SIGN
AT THE CEDAR DISTRICT OFFICE AT 1470 NORTH
AIRPORT ROAD, CEDAR CITY, CONTACT REGION
SIGNAL CREW 10 DAYS PRIOR TO THE DESIRED
PICK UP DATE, SEE SG=501 FOR CONTACT
INFORMATION,

2. BLANXKOUT SIGN WILL COME WITH STATE FURNISHED
Z-BAR MOUNTING TO MOUNT THE SIGN TO THE
TRAFFIC SIGNAL / PED POLE, ATTACH Z =BAR TO POLE
BY ASTRO BRACKET PER OPTION B FOR LARGE SIGNS
ON STANDARD DRAWING SL 30,
INSTALL THREADED CONNECTOR AT BOTTOM OF ASTRO BRACKET
TUBE AND USE LIGUID TIGHT FLEXIBLE METAL CONDUIT TO
CONNECT FROM THE CONNECTOR TO THE BLANKOUT SIGN
POWER ENTRY CONNECTOR,

STATE FURNISHED RECTANGULAR BLANKOUT SIGN DETAIL

129









Advance Warning Signing Detall

e Used In locations where site distance was an

ISsue
e Supplements downstream signing

* Design specific for Project

LIPor

AN Keeping Utah Moving

132



FOR STOPPED
TRAFFIC

13.42

WATCH

—L.“! L

|'—l.\.-l£—*—'.’—'L.‘J:'~L—!

on

V4 MILE|]

-
=

l!,r‘,J L—R.m—*—l—*—i'.ﬂ—JJ,ni

¥

Witalal®
185" Radlus, 075" Border, 0,50° Incent, Black cn, Fluoroscent yellow:

TRAFFIC AHEAD

STOPPED

_4|

&

e

t1

|._

CUSTOM 48x24:

PS&E

b1 B
14 MILE", C: 4,88° Rac)us, 0,75 Bondar, 0,50" Jwent, Black cn, Fluorescent yellow: > al 5
*STOPPED", C: "TRAFFIC AEAD", C! =
O [.]5
= |z 2
. < 2]
15,97 L 17, 4 15,06 'n-: 3 85
.
b—5.52— b3z 229 b s o
13,49 2.0 1 13,49 o 8
12} 5
49,05 =z &8
]
Custom_36x26; é L
365,00 across shies 225" Radlus, 0.55° Border, 0.63° Indent, Black on, Fluarescent yellow: S I G N D ETAI L -
“WATCH®, C:"FOR STOPPED", C scecHed hngth: “TRAFFIC®, C: |
w | &
o
-
E I
fh
= 2
= 2
i . o -
— STATE PURNISHED Z BAR (TYP) < %i
82 . 12 / o B
/ w i
/ 11" TRAFFIC SIGNAL o &
1 = / {PED POLE r |. i
| —BLACK COLOR - < |E
BACKGROUND = |3
- = — £
| RAF F | ' /—'r-cnrm:n CONNECTOR <
- -
t h. o N
& . -~ 3 a
| = AMBER COLOR = L |QUID TIGHT rn -
EGEND FLEXJBLE NOTES; 4 —
ALUMINUM METAL CONDUIT Q 3
VISOR . 1. PICK UP THE STATE FURNISHED BLANKOUT SIGN Ol=r
N LBOLTS (TYP) AT THE CEDAR DISTRICT OFFICE AT 1470 NORTH z|@
- \ AIRPORT ROAD, CEDAR CITY, CONTACT REGION 215
o SIGKAL CREW 10 DAYS PRIOR TO THE DESIRED =15
- —— PICK UP DATE, SEE SG=S01 FOR CONTACT bl K
_J L INFORMATION, B B
s cl|lZ|lo| F
2. BLANKOUT SIGN WIL COME WITH STATE FURNISHED Wiz =
Z-3AR MOUNTING TO MOUNT THE SIGN TO THE w
RECTANGULAR BLANKOUT SIGN TRAPHIS SKIAAL PR EOLE, NSTALL THREACED z|2(%|8
CONMNECTOR ON TRAFFIC SIGNAL / PED POLE -
w AND USE LIQUID TIGHT FLEXIBLE METAL CONDUIT TO é i
CONNECT FROM THE CONNECTOR TO THE BLANKOUT =1
RECTANGULAR BLANKOUT SIGN SIGN POWER ENTRY CONNECTOR. «
S|DE VIEW &
- »g
& |8
STATE FURNISHED RECTANGULAR BLANKOUT SIGN DETAIL =
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SUMMARY / QUESTIONS




UDOT Region 4
Troy C. Torgersen, PE
435.896.1303

ttorgersen@utah.gov




Loor
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