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Traffic Engineering Section

Traffic Signal Design Manual - Quick Reference

26 Quick Reference
26.1 General

The quick references are comprised of information, tables, and charts that are contained within
the manual. They are placed in this chapter without the accompanied explanation text for
experienced signal designers to have quick reference to common design standards.
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Traffic Signal Design Manual - Quick Reference

26.2 Basic Wiring Guidelines

An AC positive (“hot” = “+”) wire and an AC negative (“Neutral” = “-”) wire is required to
complete the circuit for each piece of equipment (from the equipment to the power source).

Basic Wiring Guidelines for Individual Conductors

Note: current standard is to use control cables

120V Wiring shall be sized for a maximum 3% voltage drop

Signal System Neutral:

Used to complete the circuit for indications

Interconnect

One 6 twisted pair
cable

(n/a)

. One #8 THWN ) . . .
Poles over 4" in in Vehicle or Pedestrian Signals mounted on
diameter © large signal poles.
Signal System Neutral: One #12 THWN Used to complete the circuit for indications
Pedestals 4" in in Vehicle or Pedestrian Signals mounted on
diameter ) pedestals.
Typically one wire for each indication color:
Vehicle Sianal Three #14 THWN | Red, Yellow, & Green. Certain signal head
ehicie signats (+) types require a different number wires.
(Note: see Signal System Neutral above)
o wo ne wire for each indication: wa ashin
120 Volt | pedestrian Signal Two #14 THWN | O ire f h indicati lk & flashing
AC edestrian >ignals (+) don’t walk. (note: See Signal System Neutral)
Two #10 XHHW?* | From Service Cabinet to each luminaire (no
Luminaires (120V = + & -) daisy chaining). Never routed through the
240V = + & +) controller cabinet.
Three #12 THWN* From the Service Cabinet, for the luminaire
Photoelectric Cells 2 circuit. Never routed through the controller
(+&-) cabinet.
Part-Time Restriction Two #12 THWN* | For each sign.
Signs (+ &-)
b SupDl Two #6 XHHW* | From Service Cabinet to Controller Cabinet.
ower Su
pply (+ &)
Pedestrian One #14 THWN | For each pedestrian phase.
Pushbuttons (+)
Low Pushb c One #14 THWN | Used to complete the circuit for Pedestrian
Voltage ushbutton Common ) Pushbutton.
DC

Unspliced from Controller cabinet to
Controller cabinet.

*Common wire is inclusive to wire count.

January 2025
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26.3 Loop Detector Information

Loop Detector Placement

Location Posted Speed Detector Spacing (ft.)
(MPH) from stop bar to
center of detection

*Note: Regions may have a
minimum value that is larger
than the statewide minimum

Mainline 25 140 standard. Verify with Region
Note: If mainline has a 30 180 Traffic and Region Electrical.
shared thru-left turn

lane, install stop bar 3 110/220 LoSR Fee.der Cabk’fs
detection in the lane at 40 160/320 Allowed in Conduit

5" & 15" in addition to 45 160/320 # of Loop Conduit
the detection shown for Feeders Size*
mainline based on >0 190/380 1-5 114"
posted speed. 55 225/450 -
Right Turn Lane s :
(mainline) 140 10-13 2"
Note: not applicable to (115 if lane is short) 14-21 3"
unsignalized slip lanes

Side Street & Left Turns 5/15/75

Loop Wire Entrance
Low volume &/or 5/15/75/150

low exit speed Sand Pocket

High volume &/or

Interchange Ramps

high exit speed >/15/110/220
Bike Lane (mainline) 15 50
Bike Lane (side street) 10 5/50
Mainline Temporary 5/15/100 &
Bridge 65 for bypass loop in
(one lane/two-way) opposing lane

Loop Wires Allowed in Loop Wire Entrance Conduit

Number of Loops (one loop has 2 loop wires entering Loop Wire Entrance Conduit Size
the loop wire entrance conduit)
1-2 Preformed Loops 2"
3-4 Preformed Loops 2"
1-4 Standard Loops 2"
5-8 Standard Loops 2"

Note: If more than 4 preformed loops or more than 8 standard loops need to enter at one location,
install multiple loop wire entrances.
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26.4 Non-Invasive Detection Information

omit for mainline non-overlap

(20 long presence zone (per lane)\

right turn only lanes /
li .
| *
[ 55'long presence zone (per phast% || ’z CoSur,r:g gone |
\ omit for mainline phases 2 & 6 / I' j (per lane)
It

\
\

Vehicle Travel Lane
Bike Lane =

*Small zones are typically less than 1 foot long

CSO' Long presence zone (per phase) ) "

, Small* Yellow-Red zone (per phase)\
Omit for PPLT phasing and
\do NOT include right turn only lanes

STANDARD PRESENCE DETECTION (Near-Range Unit)

// - One 10' long count zone -\.
\(covers all thru & right turn lanes)

1 large advance detection zoné\\
K(covers all thru & right turn Ianes) /

! / /I I
i A e

/ —

/ —a

Mainline -

i Ay / Ph.5 M ;". "'.‘_
77 Ph.2 = Yl
/ Ph.2 =g !

I
|= 1000 =|" /&
460" (See note 1) —— ‘

STANDARD ADVANCE DETECTION (Far-Range Unit)
Notes:

1. Detection that starts 100' from the stop bar and extends a minimum of
460' from the stop bar is acceptable for all posted speeds. However,
the standard far-range unit is likely to start detection prior to 100' and is
capable of reaching 600'. The alternative far-ran%e unit is capable of
reaching 900' if necessary (verify with Region Traffic).

2. If MaxAdapt is used (Verify with Region Traffic), add a Near-Range Unit to
provide advance Count Detection Zones as shown below
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26.5 Input File Info
26.5.1 Input File for 332S

n 12 13 14 I5 16 17 18 19 no n1 112 n3 n4
01 g1 02 2 02 23 03 o4 24 @4 | SPARE | SPARE | 2 PED | 6 PED
C1-56 |C11-16| C1-39 | C1-63 | C1-47 | C1-58 [C11-18| C1-41 | C1-65 | C1-40 |C11-23|C11-24| C1-67 | C1-68
MT1 MT29 MT2 MT4 MT6 MT7 MT32 MT8 MT10 MT12
MT13 MT30 MT3 MTS MT31 MT14 MT33 MT9 MTI1 MT34
C1-60 |C11-20| C1-43 | C1-76 [C11-10| C1-62 [C11-22| C1-45 | C1-78 |C11-12|C11-25|C11-26| C1-69 | C1-70
01 g1 92 22 02 23 03 g4 24 B4 | SPARE | SPARE | 4 PED | 8 PED

n 12 3 14 15 J6 17 8 J9 7o i nz2 | n3 na

HERE .

05 g5 06 @6 06 a7 a7 @8 08 08 SPARE PCOI EVA EVB

C1-55[C11-15| C1-40 | C1-64 | C1-48 | C1-57 |C11=-17| C1-42 | C1-66 | C1-50 | C1-54 | C1-51| C1-71| C1-72
MT15 | MT35 | MTI16 | MT18 MT20 | MT21 MT38 | MT22 | MT24 | MT26
MT 27 | MT36 MT17 | MT19 | MT37 | MT28 | MT39 | MT23 | MT25 | MT40

C1-59 (C11-19| C1-44 | C1-77 | Cl1-11| CI-61 | C11-21| C1-46 | C1-79 |C11-13| C1-75 | C1-52 | C1-73 | C1-74
a5 @5 26 @6 06 av a7 @8 @28 o8 GPS vCol EVC EVD

IO PP PP PP
INPUT FILE | & | (FRONT VIEW)
(NOT TO SCALE)

DEFAULT STANDARD FOR VIDEO DETECTION EQUIPMENT LAYOUT

1] 2 3 | 4 5 6 | 7 8 [ 9 [ 10 11 ] 12 # | stotNumber
. 41/0: T VIP: T 210: T 410:T VIP: T 200: T V.R.C.M. Equip. |Video Equipment
[
| &
==
w|>D
=l
- o
2
o
-
1 2 3 | a4 5 6 | 7 8 | 9 10 11 12 Definitions:
410: T VIP: T 210: T 410: T VIP: T 2/0:T VIP = Video Image Processor
2 /0 = 2 channel Input/Output Module
@ o 4 1/0 = 4 channel Input/Output Module
iT g T =camera
,=_, 2 V.R.C.M. = Video Remote Communications Module
s —
o
2
o
-
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DEFAULT STANDARD FOR VIDEO DETECTION EQUIPMENT LAYOUT

1 2 3 4 5 6 7 8 9 10 11|12 (13| 14
1EC|2EC| 2EC| 2C | 3EC|4EC|4EC| 4C | 1EC 2 Ped | 6 Ped Channel 1
T “1- | MT6 MT7 - - MT12 - C1-67 | C1-68
MT2 MT4 MT8 MT10 MT13 ' ngn
C1-56 | 73 | MTs | C1747 | C1-58 | vy | rTr | C149 | WTia peapedl el B Input File "I
C1-43 | C1-76 Cl1-45 | C1-78 C1-62 A -
TEC|2EC| 2E 2C | 3EC | 4EC 4E 4C 3EC 4 Ped | 8 Ped Channel 2
1 2 3| 4 5 6 7 8 9 |10 11| 12|13 | 14
SEC|BEC | 6EC| 6C | 7EC| 8EC|BEC| 8C |SEC EVA | EVB Channel 1
MT15 r r MT20 MT21 - - MT26 - Cl1-54 | CI1-71) C1-72 .
MTI16 | MT18 MT22 | MT24 MT27 JE— "
C1-55 WTI7 | MTI9 C1-48 | C1-57 W23 | WIS C1-50 WTIE | T c]__?s o m Inrl;)ut FI:e _]
Ci-44 | CI1-77 Cl-46 | C1-79 C1-61
S5EC | B6EC 6 E 6C 7ELC| BEC 8E 8C 7EC EVC | EVD Channel 2

1 2 [ 3 a | s 6 | 7 8 [ 9 10 [ 11 # _|slotNumber Note: video |
210:T VIP: T 400:T VIP: T 410:T V.RCM. Equip. |Video Equipment ote: video layout
©| 8 Ph2 | Ph2| Ph2| Ph5 | Ph5 | Ph.4 | Ph4 | Ph4 [ Ph.7 Fn  [Slot Function phase assignment
=] is different than the
e Ph.2 | Ph2 Ph4 | Pha Ph.7 default standard
= .
S phase assignment
shown above.
1 2 | 3 4 | s 6 | 7 8 | 9 10 11 Definitions:
210:T VIP: T 410: T VIP: T 410: T VIP = Video Image Processor
® S Ph.6 | Ph.6 | Ph.6 Ph.1 Ph.1 Ph.8 | Ph.8 Ph.8 Ph.3 2 1/0 = 2 channel Input/Output Module
T % 41/0 = 4 channel Input/Output Module
z 3 T = camera
o 5 Ph.6 | Ph.6 Ph.8 | Ph.8 Ph.3 V.R.C.M. = Video Remote Communications Module
=
o
-
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26.5.3 Input File for 336

13

1 2 3 4 5 6 7 8 9 10| 11| 12 14

TEC| 2EC|) 3EC | 4EC | SEC | BEC | 7EC | BEC| 2EC | 4EC | EVA EVE | 2 Ped | & Ped Channel 1

C1-56 | C1-39 | C1-58 | C1-41 | C1-55 | C1-40 [ C1-57 | C1-42 | C1-63 | C1-65 | C1-71| C1-72 | C1-67 | CI-G&

MT1 MT2 MT7 MTE MT15 MT1G MT21 MT22 MT4 MT1O

MTI13 MT3 MT14 MTS | MT27 | MT17 [ MT28 | MT23 | MTIS | MT24 - INPUT FILE
Cl-60 | C1-43 | C1-62 | C1-45 | C1-50 | C1-44 [ C1-61 | C1-46 | C1-84 | C1-66 | C1-73 | C1-74 | C1-63 | CI-70

TEC| 2EC) 3EC | 4EC | S5EC |BELC | 7ELC | BEC|BEC| BEC | EVC EVD | 4 Ped | & Ped Cha‘nne' 2
January 2025 Page 26-7
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26.6 332S and 332 Cabinet Limitations - Output
File

1. 18 switch packs
2. 16 are conflict monitored

a. Switch packs A3 and A6 are not monitored

b. 2018 monitor can be used in extreme cases for all 18 switch packs
3. 12 have the ability to cabinet flash via flash plugs

a. Switch packs 3, 6, 9, 12, A3, and A6 go dark in cabinet flash

P — | P —— | Pod —— | P — | Bh —— | Fed —
- (1] [ (1| [ ]
501 30 501 ] ] scE §
FTA-3 r Lle [Lle [Llwe ] [ ] [ | B
Fy — | en Feg — | P — | Bn — | Peg E
FTR—4
1| O []
5C3 5c3 sc3 504 504 srd

L INDICATE DOLOR OF FLASH PLUG

BEING USED 8BY ADDING R=RED,

QUTRUT FILE I (FRONT WIEW!)  r=YELLOW.0R W=WHITE [N BOX 0N
INOT TO SCALE] LOAD SWITCH.DEFAULT 15 R=RED,

ar| | a2z | a3 | ael | as| | as| ]

FTR-5 FTR-6

T INNCATE COLOn G FLASH PLUG

Q '_'TP',' fT Ffl' E Ei I'.'ﬂ.';fX Ffl' E} BEING USED BY ADDING R=RED,
. YEYELLOW, OR W=WHITE [N BOX oW
FRONT VIEW — (W07 T CALED —
RONT VIE OF TO ScALE LOAD SWITCH.DEFAWLT 15 R=RED
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26.7 332S and 332 Cabinet Limitations - Input File

1. 28 vehicle inputs for a 332 using 9 slots and 2 input files
a. Slots 10, I11, and 14 have no inputs
= Slots 1, 4, 5, and 8 have one input per slot (not two)
* 4ped
» 4EV
* 2rail —indirect via 4 C1 pins using a 252 Isolator
* 0O spares
2. 40 vehicle inputs for a 3325 using 10 slots and 2 input files
a. All 14 slots are populated with C1 and C11 pins

* 4ped
= 4EV
» 2 rail - direct via 2 C1 pins using inverting a 255 Isolator
= 1GPS
* 5 spares
332 cabinet
clsl4]slelrle]alwli]iz]is]i4

332S cabinet

11 1z 13 14 15 16 17 18 18 110 1 Iz 113 114

1 ¥l b2 b2 (¥ 3 3 B4 B e |sPare |sPare |2 PED| & PED
C1-56 (C11-16|C1-39 | C1-63 | C1-47 | C1-58 |C11—18| C|-4] | C1-65 | Ci-49 (C11-23|C11-24| C1-67 | C1-68
vol | woes | _wod | vorl | wood | ol | Twpse | vord | Voig | vig

vOZ | vO3o | voro | voiz | wo3r | vD4 | VD33 | VOIS | VDIT | VD34
CI-60 |C11-20| C1-43 | CI-76 |C11-10|C1-62 |C11-22| C1-45 | C1-78 |C11-12|C11-85|C11-26| C1-69 | C1-70
¥ LN p2 p2 B2 B3 #3 B e B4 |SPARE |SPARE |4 PED |8 PED

HEEAEEEEEEEEN

J1 42 J3 4 J5 45 J7 J8 Jg9 J1o Ji1 J12 | a3 Ji4

5 5 i3 i3 113 B7 B7 ¥ Y] B& |sPaRE| PCOI | EVA | EVB
C1-55 |C11-15| C1-40 | C1-64 | C1-48 | C1-57 |C11-17 | C1-42 | C1-66 | C1-50 | C1-54 | C1-51 | c1-71|C1-72
vos | voss | vors |voer | voes | vor | voss | vbes | voes | voss

vDE | VDI5 | VDED | VDEZ | VD37 | VOF | VD35 | voes | voer | vbao
€1-59 |c11-15| C1-44 | C1-77 |c11-11| C1-61 |c11-21| c1-46 | €1-79 |ci1-13| C€1-75 | c1-52 | €1-73 | C1-74
p5 | b5 be o6 |ds | o7 | g7 |wa | 08 | pe GPs | voor | Eve | EvD

HEEEEEEEEEEEEEEEEEE

INPUT FILE I & J (FRONT VIEW)
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26.8 332S and 332 Cabinet Limitations - Conflict
Monitor

1. 16 channels with 32 outputs of conflict monitoring (green & yellow)
a. Monitor all green, flashing yellow arrow, and walk indications
b. Do not monitor solid yellows (exception: solid yellow cannot be separated from
the flashing yellow arrow when using a center flash signal head and therefore
will be monitored)
2. Flashing yellow arrow
a. Use the overlap green outputs
Example
* 3 section FYA signal head on Phase 1 (center flash)
e Use R & G outputs on switch pack 1 (phase 1)
o Monitor G on channel 1
e Use G output on switch pack A1 (OLA) for FYA and solid YA
o Monitor FYA/YA on channel 9

CONFLICT MONITOR - TYPICAL CONMMECTOR PIM ASS|GNMENTS CONFLICT MONITOR DIODE CARD
Term Funcicn Pin | Fin Furictian Term

130 Pl 1 A SFE=Y [FE] CHANNEL ASSIGNMENT

115 TP z CHAMNEL B SFEC 136

135 TPE-Y 3 Sl AMERTS C SPEW 121 ent cns e, eni3

03 50 ] o 1] S5 0z o cns o cnte

[k]: SPE—W 5 (TYPICAL) E SMi-G ] ch.3. T (8] Ch1s.

[ SP-11Y [ Ch FH F 5P 2 W [iH cha cha chiz. cnis.

133 PG 7 1 1 H SPF=Y 132

114 SPA=Y [] F 2 j] sF1 =L 147 YELLOW [NHIBIT JUMPERS

126 SP1-Y a 3 K SPG-Y 120

3a P00 i [ ] L EPTO-Y [FE . .z 3 4 5 & T 8

05 SPE-Y 11 k L] M SP4-0 18 9 10 1 12 13 14 15 16

[ SPa-Y 12 [ [ H SP12-Y 111 - - - - - T

Aldd ASFI =L, 13 7 ¥ F ML -

- MC [E] [ ] [ ARPAC A126 DIODES — Diods Removed Makes Movement Allowable (Diode IN4148)

- T4E % 5 LA, 5 ASFA-T, AlE

- T8 16 BIFYA YA T HC - -2 2-3 34 5 56 &7 74 &9

- MC 17 10 DLE, 1] T&R -

- TaB [ BIFTA, YA v ASPE L AT03 P e O U IO AU - UL
T mea—130] | " | esoeva | FF e = M zm ve 47 w4 &5 T s
TRO1-10 AC- 21 12 oL, ¥ DC Gnd TEIZ-Z -5 26 3-7 4-8 58 610 711 812

C4-37 Watch 22 BIFYA YA Fi Ext. Reset 1025

Te0a1 T FE s wh | [ 5 = 16 27 38 48 500 &-11  7-12 813
LRCalL Interlack 24 | 14 AFED) | B2 Stop Time TE02-1 - 28 39  4-10 5-11 6-12 7-13  @-14
TEDZ-2 Interack 25 15 BFED [« HE - - T T T T T

Z NC 76 % BEED) 5] HE - 18 29 30 411 542 613 714 815

ST o i T ar] TS T & Bundled  |pep——CoBE ez su 4 s em 7 e
10 -1l 312 4-13 514 615 T-16 %16

111 2-12 34E 4-M4 505 616 10-16 915

CONFLICT MON|TOR _—— e — — — —

1-12 213 314 4-15 5.6 1116 10-15 814

1-13 2-14 3-15  4-16  12-16  11-15  10-14 813

114 215 316 1306 1215 1114 1013 512

1-15  2-16  M-16  13-15 12-14 1-13 j0-12 5-11

1416 15-16  M-15  I3-14 1213 1-12 10-11 %10
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26.9 Phasing Standards

w
R Q’
2|2 ©
x| =
n | » A
™™ = OR
N |~ % = ———
(Ph 6 NB or WB)
D ST =
Ped 6
Mainline A A
° : <7
(Highway) ; PHASE 6
o o O p—
g g PHASE 1
N @
PHASE 5 w» ‘ :
PHASE 2 : Mainline
v v (Highway)
Ypd st
%
Q’
D) g \IE
%) = | >
S RIR
a M
T W' ®
7
ol
g i 4
/ /.'{ " \\ 4
S | \\. - S | /
Ph 5 - { - ,'I
— | P P! h i
[ / s N[ .
T~ ' /
\I { I| )
¥ L |
g/
CHANNEL B CHANNEL C CHANNEL D

CHANNEL A

FIRE PREEMPTION OPERATION
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26.10 Signal Pole & Signal Head Information

Signal Head Placement/Spacing Dimensions

From the stop line to signal face

45" minimum

From the stop line to signal face

180’ or greater requires a near-side head

Spacing of heads for the same phase

8" minimum, 10’ desirable

Spacing of heads to adjacent phase

6'-12' desirable

Spacing of heads (except Type 4L head) to 3" minimum
adjacent sign
Spacing of Type 4L head to adjacent sign 4’ minimum

Signal Pole Placement

18" minimum from face of curb to any equipment mounted on pole.

5' recommended minimum from face of curb

6' recommended minimum from EP

5’ recommended minimum clearance on all sides of a raised island

Mast Arms
Mast Std. Dwg. TM650
Arm Pole Pole Type
Length | Type w/lllum.
15’ SM1 SM1L
20’ SM2 SM2L
25' SM2 SM2L
30’ SM3 SM3L
35 SM3 SM3L
40’ SM4 SM4L
45’ SM4 SM4L
50’ SM5 SM5L
55 SM5 SM5L
Std. Dwg TM655
60’ N/A SM6L
65’ N/A SM6L
0 N/A SM7L
75 N/A SM7L

January 2025
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26.11 Sign Information

SIGN NUMBERS & SIZE L 818989
(signs bc(aginn/'ng with an & <\®?‘00 SRIZR 3%
are Oregon specific) ((\\Q &S RECOMMENDED OR REQUIRED SN RS R
WA e
22zh0||(2a=]|(g2a
NE Required for one-way streets. One way signs can I%géél ’% E E’l ’% E El “n
5222 3L 5" %AY bez‘nsra//ed on the m};st arm (R6-2L) OR ground esc2)| (= = g
X - mounted (R6-11L). See MUTCD 2B.40(P10, 2
O Required for one-way streets. One way signs can
§g;2 .56" be installed on the mast arm (R6-2R) OR ground SR IREINIEE S NS N
X, - mounted (R6-1R). See MUTCD 2B.40(P10, g& ‘QQ']’ R m Z
S
RIO-T1A [N % Region Traffic Engineer Operational ST || X :in Q
30°x36" | %% \Approval Require o —4| Q E{ 3 - —
OR3-12 [ StateTraffic-Roadway Engineer Operational '*§ § N g E' % N
307367 o \Approval Required 33 g N g 5 %
R5-2 StateTraffic-Roadway Engineer Operational E\ ;5, N r'?, [ N (p]
30" 30" Approval Required (typically used in conjuction Sm| N 'S ‘a D P o]
%, with U-turn permitted sign) & ‘S > § P~
g X ~
%Y Sy g8
: 5t ¢ ¢ 9
. m 3
AL Y § ¢
L i
O
R3-6R P % E
30"x36" N S
] |
OR3-5TT ® RIS
30"x36 Y % < R
Required for a trap lane (where a through lane becomes ISa
R3 ;5 L ” a rganda{ory (uml;ane ar( the intersecr/'gn) if the trap g E
30%36" |ony lane does not have a signal head with arrow indications w
Reguired for a trap lane (where a through lane becomes S
R3 :5 R ” . a nig;lda{oac turrnl;ane at %e intersectl/{gn) if the trap S
30°x36"  |ouy lane does not have a signal head with arrow indications
R3-5A
30"x36"
R3-3 . Use of appropriate lane use signs is preferred
36"'x36" m over Ii’.?—.é7 P S
R3-2 Y Use of appropriate lane use signs is preferred over
36"x36" ‘5%/’ R3-2. PTR version used for RxR applications
R3-1 o PR Use of appropriate lane use signs is preferred over
36"x36" \6R/ |R3-1. PTR version used for RxR applications
R5-1 a
36"x36" A=
R10-28 | g
24"30" @ For overhead mounting
OR20-1  pewey
R10-6
24 ux36u RED
o Required with aType 4L signal head. Recommended
5 é?‘ég,, ot whqen a permissiv}; left tugv phase has an exclusive
X; L] left turn lane or a Type 7 signal is used. Optional otherwise.
-15 | mwn P
gg&ggé @A Required with aType 5 signal head
W3-8 A
36"x36" ¢y
OR20-5 |5
24"x30" |8
W3-4 REPARED
36"x36" Nosy
Wi 6—13p WHEN
24"x18"
OR3-7a -
505"
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26.12 Junction Box & Conduit Information

Minimum Junction Box Type/Size

Type/Size

Location/use

boxes

JB-3T: Two (Tandem) 30"x17"x12"

The same quadrant as the signal controller: first access point for
all signal, detector, and interconnect circuits.

JB-2: Single 22"x12"x12" box

All quadrants without the signal controller: secondary access
point for signal, detector, and/or interconnect circuits

JB-1: Single 17"x10"x12" box

All approach legs: detector and/or interconnect circuits

Type Size Total.l“f:v::l:l(tl ::::lt)eters Remarks Material
JB-1 17"x10"x12" 12 Non-traffic areas only Concrete
JB-2 22"x12"x12" 18 Non-traffic areas only Concrete
JB-3 30"x17"x12" 34 Non-traffic areas only Concrete

Junction Box Spacing

300" maximum spacing. Check with the region electrical crew for the preferred spacing.

Conduit Requirements*
Conduit crossing mainline or side street 2" minimum
Spare conduit from large signal pole to nearest junction box (if alternative o
detection is NOT used on project)
Spare conduit from controller cabinet to nearest junction box 2"
Minimum conduit size allowed 12"
Maximum conduit size allowed 3"

Max wire fill for new conduits

70% of NEC maximum

Max wire fill for existing conduits

100% of NEC maximum

*Note: Regions may have a minimum value that is larger than the statewide minimum standard. Verify
with region traffic and region electrical crew.
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26.13 Electrical Crew Preferences

The electrical crew that will be maintaining the signal (ODOT or local agency) shall have a
chance to review and comment on signal plans during the design phase. Send plan sheets
directly to the electrical crew lead/manager or ensure that they are included on the plan
distribution list for project milestone reviews. Use the following checklist as a guide for
verifying the electrical crew preferences.

Section in Manual
Electrical Crew Design Preferences to Verify for More
Information
1 | Any existing equipment that should be removed and/or replaced | 4.2
2 | Equipment to salvage and location to stockpile 42 & 10.2
3 | Equipment that may be removed and relocated 42 & 10.5
4 | Need for a maintenance pad 51.7
5 | Vehicle and pedestrian signal material (aluminum or 522&54.13
polycarbonate)
6 | Utility clearances below ODOT default standard, but still 554
meeting NESC requirements
7 | Hlumination mounting height, LED fixture, and fixture wattage | 5.6 & 5.6.1
8 | Need for battery back-up 5.9
9 | Controller cabinet location 5.10.1
10 | Junction box location and preferred spacing of junction boxes 5122
11 | Feasibility of reusing any existing wiring, splicing new conduit 512.4 & 5.13.5
to existing conduit, or adjustments of existing junction boxes
12 | Feasibility of adding new wire to existing conduit (conduit 513.1
condition and wire fill)
13 | Need for conduit sizes above the ODOT default standard 5.13.1
14 | Need for any unique site specific bonding/grounding 5144
15 | Terminal cabinet orientation (when it cannot be placed at the 9.3.2
default standard 180 degrees)
16 | Flashing beacon power source of commercial or solar 12.4
17 | Maintenance access to ramp meter detector units 13.6.1
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26.14 Final Design/Drafting Checklist

Before submitting plans for design review/approval (see chapter 2), use the following checklist.

Signal Design/Drafting Checklist | For Information See:
APPROVALS
1 RTE/STE .Dperatiunal approvalis) complete & plans match PSOD (phasing, crosswalk dosures, fire Saction 11 2nd 57
preemption, etc)
2 Loop detection is approved by the state traffic signal enginesr and correctly detailed Saction £.1.1
3 LPIF documentation complete Saction 19.4
COORDIMATION WITH OTHERS
4 Coordination with ITS unit on interconnect/communication plan is complete Chapter 7
g Coordination with workzone designer is complete (temporary features, stagging 2 signal tum-on to Chapter 11
avoid obstructing the view of existing signal indications, etc)
& Coordination with sign designer is complate [custom signs, determining bid items) Saction 5.3 & 532
T Coordination with geotech designer is comnplete (pole foundations) Saction §.3.4
l Coordination with roadway ::Iesigr.uer and :t.riping designer is complete (ADA ramps, turning Saction 54 & 54
templates, accessas, lane shifts, raised medians, stop bars, crosewalks, crosswalk dosures, etc)
g Coordination with illumination designer is complate Saction 5.6
10 | Coordination with region utility specialist and utility is complete Saction 5.5.4
11 | Coordination with region mobility laison is complete (overhead vertical clearance] Saction 5.5.2
12 | Coordination with region electrical crew maintaining the installation iz complate Saction 29
13 | Coordination with reqion signal timer is complete (detection zone needs) Chapter 6 & Chapter 20
BASIC DRAFTING - LAYOUT AND INFORMATIOMN
14 | M series plan sheets in corract order Saction 2172
15 Al shee_t_s ara {I.ea' and easy to read :nu:: i!'sa;.:u_prc-priate overlapping of features/bubble motes, Chapter 212
unnecessary layers tummed off, clutter minimized, atc)
16 All shaets meet basic drafting layout and infe requirements (zheet scale, upper right title info, sheet Multiple subsections in
title, morth arrow, stationings/scale bar, lane use arrows, street names, striping, right-of-way, etc) Saction 21.7
17 Ewrsnt,__sz.nd.a.n: .sg.-'jnbnlngy and I:-ub.lfule "{:-te:s as per MicroStation workflow are used. Sactions 214, 2181, & 210
Customization is limited to only what is necessary
18 | All bubble note variables have been filled out correctly on the plan sheets Saction 21.9.1
19 Referance bubble notes (EC. DT, IC, JB/SP, JB/DP, JB/R, C, etc) and cross reference text (see shest Sactions 213, 21713 &
WX for legend] ars used when neceszary 21.9.4
20 [ Al fitle block information is complete Saction 2173
21 | List of applicable standard drawings is complete ("accompanied by dwgs. box'] Saction 2175
22 | Al digital signature blocks for EOR and traffic engineering saction approval are completa Saction 21.7.4
23 | Specifications, bid items, and cost estimate complete Chapter 18
FLAN SHEET AND DESIGM ELEMENT SPECIFIC DRAFTING
24 | Statewide goals. priority and implementation have been incorporated into project Saction 412
25 [ All bubkle notes used in the plan sheets are listed in the legend Saction 21101
26 | All Phase rotation diagrams and fire prearmption diagrams complate Sactions 3.3 & 34
27 | Al poles and pedestals numbered Saction 2183
23 | Alllllumination eguipmeant location and detailing correct Saction 5.6
29 | All signal head type phase. bocation, and detailing comact Sactions 5.2 2107 & 3183
30 | All pedestrian signal heads and pushbutton location, phase and detailing correct Saction 5.4*
31 [ Al sign size, message, location, and detailing correct Saction 5.3
32 [ All fire preernption equipment location and detailing correct Saction 5.7
33 | All non-invasive detection eguipment location, type, mount and detailing is correct Chapter 6
34 | Pole entramce chart complete Saction 21.10.8 & Chapter 9
35 | All service cabinet locations and detziling cormact Sactions 5.8 & 511
36 [ All controller cabinet location, orientation, and detailing comact Saction 5.10
37 | All Cabinet prints are complete (detection zones shown, etc) Chapter 20
33 | All Junction box location, size and detailing comect Saction 5.12*
39 [ Al Comduit routing, size, future/spare, and detailing is comract Sactions 5.13* & 21.82
40 | All wire/cable number, tvpe, gsuge and detailing is correct for ALL eguipment Saction 5.14%
41 | Easting utilty plan shest complete Saction 21107
42 | Railroad preemption plan shest complete Saction 211008 & Chapter 16
43 | Al standard details neceszary for project are incorporated into 2 DETAIL sheet Saction 0.5

*Alzo see application spedfic sactions of the manual such as fire preemption, railroad, FTR signs, RRFE, stc.
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