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INTERSECTION LAYOUT
STOP LINES
PEDESTRIAN CROSSINGS
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*Make sure that everything needed to
signalize the intersection is shown:
pedestrian crossings, landings, ALL
channelization, drainage, wetlands,
utilities (above & below grade).
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INTERSECTION LAYOUT - SERVICE
AND CONTROLLER LOCATION
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*Do not locate controller in wetland,
ditch flow line or above buried
utility.

*Make sure Maintenance has access,
preferably access for vehicle also.
«Sight distance — try to locate
controller on right side of minor leg.
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INTERSECTION LAYOUT

PHASE DIAGRAM
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*Determine which phases are needed,;
which ones may be eliminated. f oK
Place signal heads, emergency pre-
emption detectors, pedestrian signal heads
& pedestrian push buttons.

*Do you need auxiliary push buttons for
ADA? (Americans with Disabilities Act)
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STANDARD LOOP NUMBERING
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i NOTES:
oad °
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9 QK l. @ 2 & 6 shall be oriented
- with the mainline.
E]£9 (Approach with higher volume.)
89 2. If SR runs N-S, @ 2 shall be
nor thbound.
3., If SR runs E-W, & 2 shall be
eastbound.
LEGEND ’ 4, Stop bar loops designated LX1A
and LX1B shall have separate
LXXX | INDUCTION LOCP lead-in cables.
— VEHICLE DISPLAY 5. Stop bar loops designated LX2
shall be used in exclusive
—#—® PEDESTRIAN DISPLAY RT lones.
O POLE NUMBER




INTERSECTION LAYOUT

B4

SR 9399
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L_ayout Phases. Phase 2 shall be NB or EB
in the overall direction of the SR layout.
*Mainline phases add up to 7, minor phases
add up to 11.
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INTERSECTION LAYOUT

L abel signal heads and signal standards.
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INTERSECTION LAYOUT

PHASE DIAGRAM
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L_abel emergency preempt detectors.
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INTERSECTION LAYOUT

PHASE DIAGRAM
—

Bi {F_ § les
-
pz| o | = |es
-
- EF]ET
B9 | = (F)
u
E a4 u ” 28
=
= I |
f —a= VEHICLE MOVEMENT
T = PED MOVEMENT
(F} FUTURE MOVEMENT
&8
4 - £9 8
: 81 g2 't
] 62 AR
SR 999 CE] de
=5 - &
214y SR 999
B2 ' A ®
) 42541 G
48 " g9

o|_abel pedestrian signal heads and push
buttons.
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INTERSECTION LAYOUT

FPHASE DIAGRAM
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*Dilemma Zone detection for approach  FoXx<—/"/*m *Loops are standard plan items.
with posted speed at or above 35 mph. . 9 «In most cases the stop bar loop is 3
Design Manual (DM) section 850.06(6). qp loops wired together and brought
*At times, advance detection is placed on 2 a1 back to controller on 1 each
approaches with posted speed under 35 8 2C(shielded). All other loops are
mph in the range of 100° — 150" back from 1 brought back to controller on 1 each
the stop bar. This provides about 2 g 2C(shielded).
11

seconds of travel time.



INTERSECTION LAYOUT

PHASE DIAGRAM
JUNCTIONS BOXES |
e S e
AND CONDUIT |« SENES
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Layout condun— 2” diameter minimum - 7 % _ _ _
on all legs. Use 3” diameter minimum = |+ = *Consolidate junction boxes around
for crossings. o b Te] H corners of intersection.
»Layout conduit crossings - try to cross E_Lg »Send the preliminary signal plan to
mainline only once. Try not to open cut i HQ for review - per DM 850.06 (10),
mainline. ] Page 850-14. 12




INTERSECTION LAYOUT

PHASE DIAGRAM
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WIRING SCHEDULE SERVICE NO.
A CONDUIT Ps V| E. ¥. | VEH | PED | PED CABINET
S17E DETECT| DETECT | HEAD | HEAD | HEAD POWER
NO. 2Cis) | 3Cisy 5C TC EC "g
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Be 2" 10 z 4 F]
9 2" 1 ]
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Single pedestrian heads — 5C.

A

*Three section vehicle heads — 5C (except heads

21,41,61,81 with permissive left turn).
*Five section vehicle heads — 7C.

*Double pedestrian heads on one shaft — 7C.
*Pedestrian push buttons and induction loops -
2C(shielded).

*Emergency pre-emption - 3C(shielded).
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' LA *Design a product for malntenance that

they can maintain.

*\Watch your conduit fill. Leave spares
for future use.

*Run a 7C to heads 21, 41, 61 & 81
when running permissive left turns.
*Add tennons for future increased
phase control.

*Send preliminary plan set to
stakeholders for review.
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CHART.GRS8
(March 13, 1995)
Field Wiring Chart
501

502

503-510

511-515

Movement Number

Vehicle Head
Red

Yellow

Green

Spare

Spare

AC-

Red Auxiliary
Yellow Auxiliary
Green Auxiliary

Pedestrian Heads & Dets.

Hand

Man

AC-

Detection
Common-Detection
Spare

Spare

Spare

Spare

AC+ Input  516-520 Railroad Pre-empt

AC- Input  5A1-5D5 Emergency Pre-empt

Control-Display  541-580 Coordination
Sign Lights  581-599 Spare

1 2 3 4 5 6 7 8 9

611 621 631 641 651 661 671 681 691
612 622 632 642 652 662 672 682 692
613 623 633 643 653 663 673 683 693
614 624 634 644 654 664 674 684 694
615 625 635 645 655 665 675 685 695
616 626 636 646 656 666 676 686 696
617 627 637 647 657 667 677 687 697
618 628 638 648 658 668 678 688 698
619 629 639 649 659 669 679 689 699

711 721 731 741 751 761 771 781 791
712 722 732 742 752 762 772 782 792
713 723 733 743 753 763 773 783 793
714 724 734 744 754 764 774 784 794
715 725 735 745 755 765 775 785 795
716 726 736 746 756 766 776 786 796
717 727 737 747 757 767 777 787 797
718 728 738 748 758 768 778 788 798
719 729 739 749 759 769 779 789 799
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Field Wiring Chart Continued:

Detection

AC+ 811 821 831 841 851 861 871 881 891
AC- 812 822 832 842 852 862 872 882 892
Common-Detection 813 823 833 843 853 863 873 883 893
Detection A 814 824 834 844 854 864 874 884 894
Detection B 815 825 835 845 855 865 875 885 895
Loop 1 Out 816 826 836 846 856 866 876 886 896
Loop 1 In 817 827 837 847 857 867 877 887 897
Loop 2 Out 818 828 838 848 858 868 878 888 898
Loop 2 In 819 829 839 849 859 869 879 889 899
Supplemental Detection

Loop 3 Out 911 921 931 941 951 961 971 981 991
Loop 3 In 912 922 932 942 952 962 972 982 992
Loop 4 Out 913 923 933 943 953 963 973 983 993
Loop 4 In 914 924 934 944 954 964 974 984 994
Loop 5 Out 915 925 935 945 955 965 975 985 995
Loop 5 In 916 926 936 946 956 966 976 986 996
Loop 6 Out 917 927 937 947 957 967 977 087 997
Loop 6 In 918 928 938 948 958 968 978 988 998
Spare 919 929 939 949 959 969 979 989 999
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FIELD WIRE TERMINATIONS CABINET WIRE TERMIMATIONS
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FIELD WIRE TERMINATIONS
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CABINET WIRE TERMINATIONS
DETECTION INPUT TERMINALS
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Input File
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INPUT FILE MARKING DETAIL
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“1E,CINZELC

“2C |MIESC

NE,C

NE, C

“4C INIE,C

NP

6P

FLH

B

e o

il W

i

\1E,C[\2E,C
\5E , C|\6E, C

|

\2C_|\3E,C

SE,C| “4E

\4C |\3E,C

T

e e e e s
L [ L 1 [ 1 4 [ 4 [ (44

C (4 A 4 1 4 1 4 4 o [ 4

e 4 A 4 1 4 1 e 4 o o 4

e 4 4] (4 1 4 e (4 [ " o 4

e [ (4] [ 4 4 1 4 (4 4 [ 4

H 11 ] 24 B H 21 ue o H 41 | . 28,2968, 69

: ] H 23 | % 3% H 43 o : d48,49088,89

# e e [ e i e i e i # e

H 222 ke 222 FH 222 Fr 222 H 222 HH 222 222 FH 222 FH 222 ¥ Hed? Bl 242

B

T

“4P

\BP

MEC NTELC

“BE,C

“BE,C

MAC INSELC

e ey

oy Py
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KX-KX
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H i i i 5 ] 5 ] i . . ] .
H 1 HH ] 1 1 11 i 1 H - Pt "
H 11 H 1 1 1 11 F 1 H [ Feet o
# o8 o #* v o 1] o o H " i .
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T e T e e e e T e T e T e T T T e T

EVC

RR2

E = EXTENSION
C = CALL

INPUT FILE LAYOUT

» SEE SPECIAL PROVISIONS
PROGRAM WAPITI WA4IKS
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SRR RERR :

. Detector Test
' Panel

332 § - umf Controller
CONTROLLER ' ----- " S
CABINET | e

LAYOUT

Input File “J”

Power
Distribution
Assembly

Conflict Monitor

Output File
Flash Transfer Relays

— —— .

Auxiliary
Output File
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332
CONTROLLER
CABINET
LAYOUT
DIAGRAM
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VEHICLE AND PEDESTRIAN
DETECTION DISCONNECT
PANEL

Each Switch is 3 position:

Up — ON The Ipdicator Light Is
Center — Off IIIummat_ed When Detector
Down — Test Momentary (spring Is Occupied

22
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REAR VIEW OF VEHICLE AND PEDESTRIAN
DETECTION DISCONNECT PANEL
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CONTROLLER ASSEMBLY

TTERY _ = FUNCTION
OPERATING INSTRUCTIONS BiaERY. of pHASE INTERVAL'®

” MODEL 1 70

MICROCOMPUTER
$o

¢ 412C
ity TIMING / DATA © L
®3,

@ a

»ss HNEEBED
s mEDDO
% pona

‘" mEAaD
%9

)
CALL »
ACTIVE

120 VAC
MODULE FUSE POWER
h 2 AMP

3

©

BATTERY WHEM NOT N USE

BraSiralae DA b L

SIGNAL CONTROL COMPANY
SALEM, OREGON

; FPRRNARN WVERENRN O

%m

MODEL 1070/6800

Made in USA
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REAR VIEW OF CONTROLLER

Q Ky REAR PANEL & REGULATOR ASSEMBLY T1
ASSY 300027 !_ tinstloni; ©2 Pin
o g4 1 Audoin A®
1 o C20S C2S [£9) 2. Audio IN B
A A &) 3. cp H
leh) 4. RTS J
fdy) 5 DataIN # K
'j,‘w E‘}*] 6. CTS M
e = % _ﬂﬂ W?. Data Out * L
' 000 Q0,2 W3 AudioOut C
LM323K 630 002 i,
5‘“ REG. UEU r;fjf.j Lg‘j 9. AUdio Uut E
() 0 =M pcGND. N
Made in USA @ = " | o )
n — @  + 5VDC D@
\ * DatalINis data to the Modem, from the CPU. = 5VDC FC'I |
/ @ 0 Data Out is data from the Modem, to the CPC e .
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DETECTION INPUT FILES
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LOOP
LEAD-IN
(FIELD WIRE) &
TERMINATION EE
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332 INPUT FILE

SLOT 1 2 3 4 2 13 14
Count Count
Upper
PH 1 PH2 | PH2 | PH2 | PH3 PH 4 PH4 | PHA4 PH 1 PED 2| PED 6
E,.C E,C E,C C E,C E,C E,C C E,C
* % % N A * % %
| FILE| C1-56 | C1-39 | C1-63 C1-58 | C1-41 | C1-65 C1-60
Count | Count Count | Count
* Kok NA | PED4|PED 8| ***
Ph 1 PH2 | PH2 [PH22| PH3 PH 4 PH4 | PH4 PH 3
E,C E,C E C E,C E,C E C E,C
Lower
C1-43 | C1-76| C1-47 C1-45 | C1-78| C1-49] C1-62 |C1-49
SLOTl 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Count Count
Upper
Ph 5 Phe | PH6 | PH6 | PH7 PH 8 PH8 | PH S8 PH5
E,C E,C E,C C E,C E,C E,C C E,C * Kok N A EVA EVB RR 1
2&5 4&7
JFILE|] C1-55 | C1-40 | C1-64 C1-57 | C1-42 | C1-66 C1-59
Count | Count Count | Count
Ph 5 PH6 | Ph6 | Ph6 | PH7Y Ph 8 Ph8 | Ph 8 PH 7
E,C E,C E C E, C E,C E 8C E,C * ok ox N A EVC EVD | RR 2
6&1 8&3
Lower
Cl1l-44 | C1-77| C1-48 C1-46 | C1-79| C1-50] C1-61 |C1-49

Each Odd
Phase Has 3
Channels of
Detection.
Each Even
Phase Has 6
Channels of
Detection.

Each Odd
Phase Has 1
Count
Register per
phase.

Each Even
Phase Has 2
Count
Regjsters
per phase.



WAPITI 170 VEHICLE DETECTION OPTIONS

The vehicle detector term “Extend” (E) means that the loop detector will output to
the controller during the green display. The term Call (C) means that the loop
detector outputs to the controller during the yellow and red displays.

ODD PHASES (1, 3,5, 7)
Typically stop line detection Extension, Call (E, C) operation.
Odd phases are generally left turn phases.
There are three channels of vehicle detection for “Odd” phases.

For phase 1 input file “I”” slot No. 1 upper and lower channels and the upper channel
of slot 9.

For phase 3 input file “I”” slot No. 5 upper and lower channels and the lower channel
of slot 9.

“Odd” (1, 3, 5, 7) phases have one count register each.
Phases 5, 7, in the “J” FILE, operate identically to phases 1, 3.

OTHER DETECTION OPTIONS

Delay - This option builds a time delay into the controller until the programmed time
have elapsed, the delay is canceled during phase green.

Carryover(stretch) - This option extends the detection by a programmed number of
seconds during phase green.

The extend, call operation is the same for even phases as for ODD phases. 30



« “EVEN” PHASES (2, 4, 6, 8)

One of the options iIs programming either phases 2 & 6 or phases 4 &
8 even phases. It is possible to only operate a single phase to add
additional time to the programmed minimum initial time, but this is
not a practical type of operation. The stop line detection loops are
connected to the Call (C) only positions. When this option is selected
It is generally applied to the main street through phases, typically
phases 2 & 6, or occasionally phases 4 & 8, if these are the main street
phases.

This operation adds time to the minimum initial timer, in settable
Increments of 1 to 3 seconds per increment.

The desired goal is to add sufficient time to clear the queue that
develops during yellow and red intervals of main street It is important
to set a maximum amount of added initial time, a failed detector could
add 15 minutes to the minimum initial.

The goal here is to clear the queue and achieve free flow traffic, with
the green extended only by the advance detectors. This operation is

difficult to achieve due to varying driver behavior. "



« MORE OPTIONS FOR “EVEN” PHASES (2, 4, 6, 8)

« A second “Even” phase option is called TYPE detection.
As In the above option the stop line loops are connected to
the Call (C) positions. The following must be entered
(programmed) into the controller (for phase 2, D+4+6, for
phase 6, D +5+6, for phase 4, D+4+D, for phase 8, D+5+D.

* Normally only phases 2 & 6 or 4 & 8 will be programmed,
not all “Even” phases. This programming will program the
controller to use the stop line detection until there Is an
Instant of time where there is no vehicle detecting the
controller. At that instant the phase that this occurs on will
no longer have stop line extension, the other “even phase
will continue to operate until there Is an instant where there
is no vehicle detecting the controller present. -



POWER DISTRIBUTION ASSEMBLY

Output file circuit Output file circuit
breakers \ breakers_
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REAR VIEW OF POWER
DISTRIBUTION ASSEMBLY

Incoming Power to Power Dlstrlbutlon Assembly

- .

Low Voltage Power Controller unit Power to Output File

Supply to Input File receptacle 34



Conflict Monitor

OUTPUT FILE Program Card

Conflict Monitor
Flash Transfer Relays Phase Load Switches
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_ REAR VIEW OF OUTPUT FILE

| Power fro
. Distrib

Red Monitor
Program Board L
& 1 : .
Flash Display \/ &8
N PR ST
Program | 'ﬁ i
' Connectors ‘
‘(Yellow)




AUXILIARY OUTPUT FILE -
TYPICALLY USED FOR OVERLAP

OUTPUTS

Flash Transfer Relays Load Switches

Overlap A OverlapB  Overlap C Overlap D
37



AUXILIARY OUTPUT FILE -
TYPICALLY USED FOR OVERLAP
OUTPUTS

Overlap D Overlap C  Overlap B Overlap A 38



332 Controller Cabinet a

POLICE PANEL




NEMA Cabinet Assembly
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NEMA Detec_tor Disconnect Panel

Each Switch is 3 position:
Up — ON
Center — Off

Down — Test Momentary
(spring loaded to off
((Center Position))

The Indicator Light Is
[lluminated When Detector
Is Occupied
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MANUFACTURER PROVIDED SOFTWARE
MANUFACTURER DRIVEN SPECIFICATION
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NEMA input files have additional connections to each loop detector.
These connections make the following additional functions available:
*Detection stretch (extends call after vehicle leaves loops), delays walts a
programmed amount of time before outputting call to controller.

*Red / green detection inhibit (inhibits call during red or green aSS|3qned

phase.



Back NEMA Input File

Input File Harness
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NEMA
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Programming Output Conductors
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Manual Interior Control Panel
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NEMA police panel

MAN. CONTROL

AUTO ON -

FLASH OFF

“AUTOMATIC” [ “FLASH” SWITCH
SIGNAL “ON” / “OFF” SWITCH



DIRECTS WHAT AND
WHEN TO TURN ON

INCOMING POWER

¢

POWER DISTRIBUTION
ASSEMBLY

CONTROLLER

'

FLASH TRANSFER
RELAY

CONFLICT MONITOR
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[F THERE IS A CONFLICT
A SIGNAL IS SENT TO
FLASH TRANSFER RELAY

LOAD SWITCH

¢

TERMINAL STRIP

DISPLAY
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Traffic Signal Timing Terms

53



 Minimum green - Is the first timed portion of the
green interval, and is timed concurrently with
passage timer and the maximum timer. The
guaranteed minimum green time for the phase will
be the greater of either minimum or passage time.

* Passage time —The maximum amount of time

set between detector actuations, while in a green
condition to not cause a gap out. Passage starts
timing at beginning of green unless sequential
timing Is active.

54



 Maximum 1- Determines the amount of time that
the phase will be green, with the presence of an
opposing call. The timer starts at the beginning of
the green interval. If there Is no opposing call, it will
not start timing. EXxception: pedestrian time will
override maximum time setting.

 Maximum 2 — Will be used in place of maximum |
when selected. Maximum 2 may be selected
manually or by time clock.

55



« Walk - The time period of time controls

The amount of that the “WALK” Is
displayed.

e Flashing Don’t Walk - This Is

pedestrian clearance time interval. It is
calculated by measuring from the curb to
the center of the furthest traveled lane,
before opposing vehicles receive a green
Indication. The measured distance Is then
divided by 3.5 or 4 (walking speed In feet
per second). 56



Yellow clearance -The amount of time a movement will be In
the yellow condition.

Red clearance - Establishes the length of the red clearance
Interval following the yellow clearance interval. Generally
considered to be equal (in seconds) to the width of the

Intersection (in feet) divided by the approach speed in feet
per second.

57



This is the Fiber optic patch panel — with 6 fibers or 12 fibers.

hinge

120 VAC from power distribution Radiant -
Lo assembly. Communicaticril
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If you have any questions, please contact:

Keith Calais - Traffic Signal Engineer @
360-705-6986

Bob Hoover-Traffic Signal Operations Engineer
@ 360-705-7985

60
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