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Introduction

The North Carolina Department of Transportatfion’s Traffic Management and Signal Systems Unit has prepared
this Design Manual as o medium for the presentation of commonly used design practices. It also serves as
a format to present new design standards and praclices, and to ensure more uniformity in the design of
traffic signaol plans, elecirical details, and communications cable routing plans prepared for the NCDOT.

The intention of this Manual is not to provide an explanation or solution to every design problem
encountered. This Manual is not a substitute for sound engineering judgment, experience, or knowledge, nor
does it prohibit the opplicotion of new ideas and innovations.

This Manual is based on established practices and is supplemented by recent research. This Manual will
require adjustments, additions, and deletions to keep abreast of improved technology resullting from
continuing research and experience.

| hope this Manual presents valuable information in an wnderstandable format that will provide the designer
with many years of practical use.

Approved for implementation (Signals & Geometrics Section)
On December |, 1995

Revised (Signals & Geomeltrics Section)

October 1, 1999

Revised

July 30, 2004

Gl

Greg A. Fuller, PE
Traffic Manogement and Signal Systems Engineer
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§-Phase Operation 2.1.4 | 1-2 Pedestrian Heads & Timing 6.0 1
6-Phase Operation 2.1.5 | 1-3
7-Phase Operation 2.1.6 | 1 Flashers 7.0 1-5
8-Phase Operation 2.1.7|1-3 -
Dallas Phasing 2.2 1 Signage
Red Revert 2.3 1-3 Commonly Used Signs 8.0 1-2
Signal Heads Lane-Use Control Signs 8.1 1
Typical Numbering: General Guidelines 3.0 1-2 Pavement Markings
MUTCD Requirements 3.1 1-2 Crosswalks 9.0 1
Approach Displays and Al ignment 3.2 1-22 Stop Lines 9.1 1
Loops Poles
Typical Numbering 4.0 1 Standard Pole Placement 10.0 1
Loop Placement Metal Pole Design
Main Street Thru Movements 4.1.1 | 1-4 Determining Elevation Difference 10.1.1 | 1-2
Permitted Only Left Turns 4.1.2 | 1 Pole Height Determination 10.1.2 | 1-3
Exclusive/Permitted Left Turns 4.1.3 | 1-2 Loading Schedules for Metal Poles 10.1.3 | 1
Exclusive Left Turns 4.1.4| 1 Traffic Counts
Side Street Thru Movements 4.1.5 | 1-3 A .
Side Street Right Turns 4.1.6 | 1 Traffic Count Details 1.0 -3
Alternatives in Poor Pavement 4.1.7 ] 1 Geometrics
Presence Loops at Stop Lines 4.1.8 | 1 Turn Lanes 12.0 1-2
Loop Wire and Lead-in Calculations 4.2 1-2
- Preemption
S'g%‘:g ﬁrlwan olfg:m"”ts 5.0 1-4 Emergency Vehicle Preemption 13.0 1-2
Loop Chart Typicals 5.1 1-5 Railroad Preemption 13.1 1-10
Timing Closed Loop Signal Systems
Timing Chart 5.2.1 | 1-6 General Information 14.0 1
Change/Clearance Intervals 5.2.2 |14 Main Street Detection 14.1 1-2
Volume Density Timing Example 5.2.3|1-2 Side Street Detection 14.2 1-2
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2070L Term

NEMA Equivalent

170 Equivalent

Call Detector Place Call During Phase Calling

Delay Delay Delay

Dual Entry Dual Entry Double Entry
Extension/Gap Passage/Gap Vehicle Extension

Full Time Delay

Inhibit Delay During Green?

Full Time Delay

Maximum Green

Maximum 1

Maximum Limit

Max Recall

Max Recall

Max Recall

Max Variable Initial

Maximum Initial

Maximum Initial

Minimum Gap

Minimum Gap

Minimum Gap

Min Green Minimum Green Minimum Initial
Min Recall Min Recall Vehicle Recall
Ped Recall Ped Recall Ped Recall

Red Clearance

Red Clearance

Red Clearance

Sec per Actuation

Sec per Actuation

Add per Vehicle

Soft Recall

Soft Recall

Soft Recall

Stop Bar Time

Type 3 Limit

Stretch

Extend

Carry

Time Before Reduction

Time Before Reduction

Time to Reduce

Time to Reduce

Reduce 0.1 Sec Every

Vehicle Call Memory

Vehicle Call Memory

Vehicle Call Memory

Yellow Clearance

Yellow Change Interval

Yellow Change Interval

Alternate Extension

Count

Extension

Maximum Gap

7-04

Controller Terms
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Standard NEMA Orientation
Dual Ring Cabinet

Determine main street ﬁ /]\
phase 2 (see sheet 2)

and then proceed
numbering clockwise

o
o
% | @4 07
o]
£
3 i/ K>
Y, \_ Major Street
<— 05
01
. v
02 —>
N\ 4

03 08

Sum of phases for each major street approach is 7.

(1+6=7 and 2+5=7)

Sum of phases for each minor street approach is 11.

(3+8=11 and 4+7=11)

Standard NEMA Orientation
Single Ring 4 Phase Cabinet

g 2403
&
3
= Maijor Street
<€ 02
01 _:,\ \‘:' 01
02 —>

o

Standard NEMA Orientation
Single Ring 2 Phase Cabinet

01
l Maijor Street

02 'JQEEF ‘E:Z:-

e

Minor Street

. STD. NO.
Numbering of NEMA Phases
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Standard NEMA Orientation
Dual Ring Cabinet
Major Street runs East-West

04 @7

Vo

Minor Street

\_ Major Street

\.

<— 06

05_5\ \ﬁ—m

02 —>

a1 %

03 08

Phase Numbering

Phase 2 - Eastbound through movement

Phase 4 - Southbound through movement

Phase 6 - Westbound through movement

Phase 8 - Northbound through movement

Pair turning movements with the through movements
if an exclusive left turn phase (protected or
protected/permissive) is not used.

If location is being added to an existing system,
match phase numbering to the system.

Standard NEMA Orientation
Dual Ring Cabinet
Maijor Street runs North-South

26 01

Vo

\_ Maijor Street

\_ Minor Street

<— 08

N

5

i

1w

#5 02

Phase Numbering

Phase 2 - Northbound through movement
Phase 4 - Eastbound through movement
Phase 6 - Southbound through movement
Phase 8 - Westbound through movement

Pair turning movements with the through movements
if an exclusive left turn phase (protected or
protected/permissive) is not used.

If location is being added to an existing system,
match phase numbering to the system.

7-09
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Numbering of NEMA Phases
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Determining Movement Phase Numbers
Tee Intersections

<— 086
22 —>
Maijor Street
5 <$\
]
= ©
04 5 8 o8
@
g
Major Street
<— (6

= ®.®
or

Phase Numbering

Movement numbering will conform to standard NEMA
phasing shown on Sheet 1.

Phase 2 Eastbound or Northbound through movement
Phase 4 Southbound or Eastbound Stem of Tee movement
Phase 6 - Westbound or Southbound through movement
Phase 8 Northbound or Westbound Stem of Tee movement

Determining Movement Phase Numbers
Split Side Streets

24 = 23 =

: 2

F o

Major Street Major Street S
<— 06 <— 06
os o o2 ¢ o

22 —> 22 —>

N>

Phase Numbering

Main street movement numbering will conform to

standard NEMA phasing shown on Sheet 1.

For side street movement numbering:

-If one approach is desired to be serviced
first, label it phase 3 and the other
approach phase 4.

-If there is no desire for either approach
to be serviced first, label phase 4 for the
eastbound or southbound movement and phase 3
for the westbound or northbound movement.

. STD. NO.
Numbering of NEMA Phases
SIGNAL DESIGN SECTION 2 - 0
TRANSPORTATION MOBILITY AND SAFETY DIVISION
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Determining Superstreet Phase Numbers
Cross Intersections w”'Leftovers”

@3 =
5]
0
@
Major Street
<— 06
jj:‘f ”
23 .:’\

202 —>

>

a7

Phase Numbering

Main street through movement numbering will conform
to standard NEMA phasing shown on Sheet 1.

For left turn and side street movement numbering:

-Phase should be an odd number on the opposite side
of NEMA barrier (3 or 7).

-Sum of phases used at a superstreet signal should
total 9 (2+7=9 or 3+6=9).

-At a cross, each "pair” of movements should be
controlled by separate controllers and cabinets
to facilitate system coordination

Determining Superstreet Phase Numbers
U-Turn Only, Tee, or Unsignalized Right Turns

23 s
3
£ Phase 6 Unsignalized
Maijor Street 11 _Major Street
<— 06
—/ /e
U-Turn
o3
02 —>

Phase 2 Unsignalized

Phase Numbering

Main street through movement numbering will conform
to standard NEMA phasing shown on Sheet 1.

No signal heads needed for through movement adjacent
to left turn movement if there is no signalized

conflicting movment.

For left turn movement numbering:
-Phase should be an odd number on the opposite side

of NEMA barrier (3 or 7).

-Sum of phases used at a superstreet signal should
total 9 (2+7=9 or 3+6=9).

-At a cross, each "pair"” of movements should be
controlled by separate controllers and cabinets
to facilitate system coordination

. STD. NO.
Numbering of NEMA Phases
SIGNAL DESIGN SECTION 2 " 0
TRANSPORTATION MOBILITY AND SAFETY DIVISION SHEET 4 OF 4
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02+6

TABLE OF OPERATION

PHASE
SIGNAL |@| @ |F
2|a|L
FACE +|+|A
6|8|7

2—Phase
Dual-Ring Cabinet

PHASING DIAGRAM

04+8

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-04
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Phasing Typicals: 2-Phase Operation
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3-Phase
Minimum Recall
Protected or ProtectedPermissive
at Cross Intersection
Dual-Ring Cabinet

PHASING DIAGRAM

04+8

0245
(or B1+6)

TABLE OF OPERATION Use appropriate omit notels)

PHASE
sicnaL |0|o (o [F
2|4 |L
FACE | +|%[+ |4
(8|3

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE

PURPOSES ONLY

3-Phase
Minimum Recall
Protected or ProtectedPermissive
at Tee Intersection
Dual-Ring Cabinet

PHASING DIAGRAM

OR

02+6 24

0245
(or B1+6)

TABLE OF OPERATION

PHASE
SIGNAL 0|0 F
2|8 (L
FACE +| +]4 A
6| |3

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-04

) ) ] STD. NO.

Phasing Typicals: 3-Phase Operation
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TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH —

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION




3-Phase
Minimum Recall
Split-Side Street
Dual-Ring Cabinet

PHASING DIAGRAM

3-Phase
Minimum Recall
Lagging Left Operation
Protected or ProtectedPermissive
at Tee Intersection
Dual-Ring Cabinet

PHASING DIAGRAM

OR |

82+5
02+6 lor B1+6)

04

TABLE OF OPERATION TABLE OF OPERATION
PHASE PHASE
SIGNAL @ F SIGNAL ] F
2 L 2 P|L
FaCE [%|3]4 |4 FACE |%|+|4]A
6 > 6 3
H H
NOTE: TRAFFIC MOVEMENTS ARE NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY PURPOSES ONLY
* . * sTDI NOI
Phasing Typicals: 3-Phase Operation
SIGNALS & GEOMETRICS SECTION 2 = 1 = 2
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF 2




4-Phase
Minimum Recall
ProtectedPermissive Main Street
Split-Side Street
Dual-Ring Cabinet

PHASING DIAGRAM

a3

02+5
{or D1+6) 24

4-Phase
Minimum Recall
ProtectedPermissive Main Street
ProtectedPermissive Side Street
Dual-Ring Cabinet

PHASING DIAGRAM

23+8
(or B4+7)

02+5
(or B1+6) P4+8

TABLE OF OPERATION Use appropriate omit note(s) TABLE OF OPERATION Use appropriate omit note(s)
PHASE PHASE
SIGNAL (o | @ F SIGNAL 7 g|F
FACE AL FacE | =|2|2]%]
* E S E * g S | = @2+5 or @+6 Major Street Lefts)
H H |% % @3+8 or @4+7 Minor Street Lefts)
NOTE: TRAFFIC MOVEMENTS ARE NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY PURPOSES ONLY
. . . STD. NO.
Phasing Typicals: 4-Phase Operation
SIGNALS & GEOMETRICS SECTION 2.1.3
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 3




4-Phase
Minimum Recall
Protected Main Street
Split-Side Street
Dual-Ring Cabinet

PHASING DIAGRAM

a3

@2+5
(or B1+6) 04

TABLE OF OPERATION Use appropriate omit note(s)
PHASE
SIGNAL |0 |0 i
Face |, |2]9]9]4
6 S
H

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

4-Phase
Minimum Recall
Lead-Lag Operation
Dual-Ring Cabinet

PHASING DIAGRAM

82+5

01+6 04+8

WIith older controllers, the phase

TABLE OF OPERATION numberIng may need to be modifled

PHASE

SIGNAL 0000[

FacE (4 (5% (4[4
6|6|5|8|R

NOTE: TRAFFIC MOVEMENTS ARE

SHOWN FOR ILLUSTRATIVE

PURPOSES ONLY

Phasing Typicals: 4-Phase Operation

STD. NO.

SIGNALS & GEOMETRICS SECTION 2.1.3

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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4-Phase 4-Phase
Soft Recall Soft Recall
ProtectedPermissive Main Street Protected Main Street
Split-Side Street Split-Side Street
Dual-Ring Cabinet Dual-Ring Cabinet
PHASING DIAGRAM PHASING DIAGRAM
//
/ é @
4
02+6 03 02+6 03 @3 approach Is
one—way only
(09225) 24 K or 01+8) y
TABLE OF OPERATION Use appropriate omit note(s) TABLE OF OPERATION
PHASE PHASE
SIGNAL |p (@ F SIGNAL 0 F
FACE 2(a|e |k FACE AL
+|+[|3|4 +|+]|3|4
6 2 ¢ S
H H
NOTE: TRAFFIC MOVEMENTS ARE NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY PURPOSES ONLY
. . . STD. NO.
Phasing Typicals: 4-Phase Operation
SIGNALS & GEOMETRICS SECTION 2.1.3
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 3 OF 3




5-Phase
Minimum Recall
ProtectedPermissive

PHASING DIAGRAM

TABLE OF OPERATION

-
.

PHASE
S SIGNAL |p|o|0|0|0 [
+ 1{1]2]2]a
FACE +|+ |+ +]+ g
5/6|5|6|8|R

@

082+5

24+8

¢

21+6

Use approprlate omlt nofe(s)

21+5

(©

o

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

5-Phase

Minimum Recall

Protected

PHASING DIAGRAM

~

04+8 :

™

02+6

6

02+5

%

f1+6

P1+5

G

/

TABLE OF OPERATION

PHASE
SIGNAL |p|o |0 (0|0 [
FacE | 1[4]3(5[%]8
5/6|5|6|8|Q

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-04

Phasing Typicals: 5-Phase Operation

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY

SYSTEMS BRANCH

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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5-Phase
Soft Recall
Protected

PHASING DIAGRAM

02+6

02+5

B4+8

21+6

P1+5

—

/

5-Phase
Minimum Recall
Lead-Lag Operation

PHASING DIAGRAM

TABLE OF OPERATION
PHASE
SIGNAL gggg[ -
Face  |[L{1]2]12]%]a 92+
5|6|5|6|8]|F
02+6

% 04

WIith older controliers, the phase
numbering may need fo be modlfled

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

Split Side Street

TABLE OF OPERATION

PHASE
SIGNAL 2|0 E
1122|010
FACE +|+]+[3]4 g
6|65 B

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-04

TRAFFIC ENGINEERING AND SAFETY
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

Phasing Typicals: 5-Phase Operation

SIGNALS & GEOMETRICS SECTION
SYSTEMS BRANCH

STD. NO.
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6-Phase

Minimum Recall
ProtectedPermissive Main Street
Split Side Street

PHASING DIAGRAM

i

02+6

©

02+5

G

21+6

TABLE OF OPERATION

PHASE
SIGNAL |p (0|0 ]|@ i
1{1]12|2|0|0
FACE +|+|+]|+]|3]|4 g
5/6(5]|6 H

P1+5

&

Use approprlate omlt notels)

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

6—-Phase
Minimum Recall
ProtectedPermissive Main Sireet
ProtectedPermissive Side Street

PHASING DIAGRAM

i

A2+6

©

02+5

/

TABLE OF OPERATION

PHASE

SIGNAL (p|p|0o|(0|0|0 [
1{1]2]2 4

FACE |+ |+ +]+ g
5(6(5(6 8|H

83+8
(or B4+7)

¢

1+6

21+5

&

84+8

Use approprlate omlt notels)

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-04

Phasing Typicals: 6—-Phase Operation

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

SYSTEMS BRANCH
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PHASING DIAGRAM

i

02+6

2

02+5

:

21+6

p1+5

&

/

D4

6-Phase

Minimum Recall
Protected Main Street
Split Side Street

TABLE OF OPERATION

PHASE
SIGNAL |p |0 |0 |® [
1|{1]12]|2|0]|0
FACE +|+|+|+]|3]4 g
5|/6|5]|6 H

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

6-Phase
Minimum Recall

Protected Main Street
ProtectedPermissive Side Street

PHASING DIAGRAM

L
0

02+6

&

02+5

Gt

21+6

21+5

TABLE OF OPERATION

PHASE

SIGNAL |(p|@ g g o|o [
1|1 4

FACE ++++++§
5(6|5|6 8|

+
(or B4+7)

2

24+8

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-04

Phasing Typicals: 6—-Phase Operation

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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PHASING DIAGRAM

6-Phase
Soft Recall

Protected Main Street
Split Side Street

J

TABLE OF OPERATION

6—Phase
Soft Recall

Protected Main Street

PHASING DIAGRAM

ProtectedPermissive Side Street

/

TABLE OF OPERATION

PHASE PHASE
= SiGNeL | 9 2| 1, F 076 SICNAL | @ le|e i
FACE ++++34§ FACE ++++++§
5[6]|5](6 it 5[6]|5](6 8|H
@2+5 23 @2+5 @3+8
lor B4+7)
01+6 04 01+6 @4+8
Use appropriate omit note(s)
21+5 21+5
NOTE: TRAFFIC MOVEMENTS ARE NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY PURPOSES ONLY
. . . STD. NO.
Phasing Typicals: 6—Phase Operation
SIGNALS & GEOMETRICS SECTION 2.1.5
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 3 OF 3




@5\

7-Phase

Minimum Recall
Lead-Lag Main Street

PHASING DIAGRAM

B2+5

%

02+6

.

P1+6

i

P

N+ —®
N+N®

B3+7

@

#3+8

2

Da+7

P4+8

TABLE OF OPERATION

PHASE
[}
3

SIGNAL
FACE

g+ V®
Nt WS
N+ LD

+
8

o+ h®
IDrm

WIth older controllers, the phase
numbering may need to be modified

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-Phase

Minimum Recall
Lead-Lag Side Street

PHASING DIAGRAM

N

02+6

R

82+5

%

P1+6

21+5

&

TABLE OF OPERATION

SIGNAL
FACE

PHASE

ole|o|o|e|e|e|F
1[1]2(2]3[4]4(k
+++++++S
s|e|s|6|8|8|7|f

P3+8

P4+8

P4+7

WIith older controllers, the phase
numbering may need fo be modified

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

Phasing Typicals: 7-Phase Operation

SIGNALS & GEOMETRICS SECTION
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8-Phase

Minimum Recall

PHASING DIAGRAM

i
>

02+6

©
@

B2+5

¢

21+6

P21+5

@
@

03+7

P3+8

2

B4+7

P4+8

ProtectedPermissive Main Street
ProtectedPermissive Side Street

TABLE OF OPERATION

PHASE
sow. [eTeTeTelsleTelalT
FACE ++++++++§
5(6|5(6]|7]|8|7]|8]|H

Use appropriate omit note(s)

PURPOSES ONLY

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE

8-Phase

Minimum Recall

ProtectedPermissive Main Street

Protected Side Street

PHASING DIAGRAM

i
>

N+ =
D+—®

02+6

©
@

B2+5

¢
2

o1+6

P1+5

@
£

03+7

B3+8

D4a+7

04+8

TABLE OF OPERATION

PHASE
[}
3

SIGNAL
FACE

n+NS
O+N®
w+we
N+LAS®
(- .
Inprm

+
7

Use appropriate omit notels)

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-04

Phasing Typicals: 8-Phase Operation
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8-Phase
Minimum Recall
Protected Main Street

ProtectedPermissive Side Street

PHASING DIAGRAM

¢~
P

N+ —®
N+—Q

02+6

%

02+5

&

21+6

TABLE OF OPERATION
PHASE

SIGNAL
FACE

N+NS
D+ENSE
N+We
®+Wwe
N+ bA®

@3+7

O+ a®
IvDrm

@

23+8

2

04+7

#

8-Phase

Minimum Recall
Protected Main Street
Protected Side Street

PHASING DIAGRAM

¢~

02+6

%

02+5

%

21+6

&

P

N+ —®
N+ —S

03+7

@

03+8

2

D4+7

L

TABLE OF OPERATION
PHASE

]
3

SIGNAL
FACE

N+NS
M+ENS®
o+ WS
ENE NN~

+
7

O+ b®
IvDprm

01+5 04+8 01+5 @4+8

NOTE: TRAFFIC MOVEMENTS ARE NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE SHOWN FOR ILLUSTRATIVE

PURPOSES ONLY PURPOSES ONLY
. . o STD. NO.

Phasing Typicals: 8-Phase Operation
SIGNALS & GEOMETRICS SECTION :!l 1 -.7
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF 3




8-Phase

Minimum Recall
Protected and ProtectedPermissive Main Street
Protected and ProtectedPermissive Side Street

PHASING DIAGRAM

%
D

DN+ =
M+ —®

02+6

©

B2+5

¢
2

D1+6

21+5

&
#

B3+7

@

B83+8

D4+7

04+8

TABLE OF OPERATION

PHASE

SIGNAL
FACE

N+NS
N+NS
~N+WS
o+ WS
Nt D
0+ h®

IDrm

Use appropriate omlt nofe(s)

PURPOSES ONLY

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE

8-Phase
Soft Recall

Protected Main Street
Protected Side Street

IAGRAM

PHASING D

02+6

02+5 ’

21+6

2

DN+ =
M+—O

B3+7

@

B3+8

2

B4+7

21+5

P4+8

é

TABLE OF OPERATION

PHASE

SIGNAL
FACE

DN+NS
N+NS
~NEWS
0+ WS
Nt LD
o+ bh®
IDrm

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

Phasing Typicals: 8-Phase Operation

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

2.1.7

SHEET 3 OF 3




&
®

Conditions for Use of Dallas Phasing

PHASING DIAGRAM

@D

<

N

04+8

TABLE OF OPERATION
PHASE

SIGNAL |p|@|@|0|@|F
roce |L11121214)8

5/6[5(6]|8(H{
I Sle|6|R|Y
21,-22 Rle[e[R]Y
4,42 |R[(R|R[R|G|R
51 6N G[R|Y
6,62 |R|[G|[R|G[R]|Y
8,82 [R[R[R[R[G]|R

-Only for use where protected-permissive left turn phasing is appropriate

-There must be a separate left turn lane

-Signal heads must be rigidly mounted or tethered

Design Specifications

-At least 2 separate signal heads are used for the through traffic
-Phase omit notes are not used
-Louver yellow and green balls of the left turn signal head

E®

7-04

TRANSPORTATION MOBILITY AND SAFETY DIVISION
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

Dallas Left Turn Phasing

SIGNAL DESIGN SECTION

STD. NO.

2.2

SHEET 1 OF 1




Red Revert Backup Protection

Yellow Trap and Dynamic Backup Control

A "yellow trap” occurs when a traffic signal cycles
directly from concurrent through phases to a fully
protected phase opposing a permitted phase (also
known as "backing up"”). This situation is avoided
in a signal design whenever possible. Typically,
phase omits or forcing the signal to cycle

through the side street (even if there are no
vehicle calls) to serve the protected phase have
been used to protect against a "yellow trap.”

Red Revert

Red revert is a feature in 2070 Oasis software
that allows the signal to cycle from a permissive
left turn phase on the major street to a protected
phase and avoid a "yellow trap.” Red revert
simulates an all red "dummy” phase by clearing

the through phase(s) to red for a brief interval
before cycling to the adjacent protected left turn
phase and then returning to green again; the
opposing through phase will stay red for the
duration of the protected turning phase.

Conditions for Use

1.
2.

Used only with 2070 Oasis Software

Cannot be used with NEMA TS-1, TS-2,
170, or other 2070 software (such as SE-PAC,
NAZTEC, or the Cary Signal System)

. Used only on the major street (phases 2+6)
. May be used when there is one or two protected/

permissive phases (1 and/or 5) on the major street

. Use in conjuncion with 5 section (doghouse) heads.
. Use in place of phase omit and clearing through the

side street.

. Do NOT use with Railroad Preemption if the major

street is the approach that crosses the tracks and
is used in the Track Clearance Phase.

When Used On Plans:

-Typically set red revert time for phase 2 (and/or 6)
to 5.0 seconds.

-Default red revert time for all other phases is
2.0 seconds.

-Use the following note on plans:
Enable backup protect for phase 2 (and/or 6)
to allow the controller to clear from phase 2+6
to phase 2+5 (and/or 1+6) by progressing

The time that the adjacent through phase displays red
before returning to green is a function of the red revert
time. Typically the red revert time is programmed to
(at least) 5 seconds to avoid the appearance of improper

though an all red display.

operation.
. . . STD. NO.
Phasing Typicals: Red Revert Operation
SIGNAL DESIGN SECTION 2-3
TRANSPORTATION MOBILITY AND SAFETY DIVISION
7'09 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 3




3 Phase
Minimum Recall
ProtectedPermissive Left One Direction
Permissive Only Left Other Direction

PHASING DIAGRAM

82+5
{or B1+6)
Use Red Revert for Phase 2 (6 If 116 Is used}
NOTE: TRAFFIC MOVEMENTS ARE

SHOWN FOR ILLUSTRATIVE
PURPQOSES ONLY

4 Phase
Minimum Recall
ProtectedPermissive Left One Direction of Major Street
Permissvie Left on Other Direction of Major Street
ProtectedPermissive Side Street
OR Split Side Street

PHASING DIAGRAM

03+8

(or B4+7
or B3 Split Side)

082+5
{or B1+6) B4+8
(or B4 Split Side)

Use Red Rever! for Phase 2 (6 If 116 Is used)
Use appropriate omlf note(s) for slde street

NOTE: TRAFFIC MOVEMENTS ARE
SHOWN FOR ILLUSTRATIVE
PURPOSES ONLY

7-09

. . . STD. NO.
Phasing Typicals: Red Revert Operation
SIGNAL DESIGN SECTION 2 L] 3
TRANSPORTATION MOBILITY AND SAFETY DIVISION
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF 3




5-8 Phase
Minimum Recall
ProtectedPermissive Main Street w/Red Revert

PHASING DIAGRAM
To Side

Street Phasing

NOTE: ONLY PHASING DIAGRAM
FOR MAJOR IS SHOWN. FOR
SIDE STREET PHASING, SEE
APPROPRIATE PHASING IN
STD. 2.l

Use Red Revert for Phases 2 and 6
Use appropriate omit or lead/lag
note(s) for slde sireef as needéd

From Side
NOTE: TRAFFIC MOVEMENTS ARE

Street Phasin
9 SHOWN FOR ILLUSTRATIVE
PURPQOSES ONLY

. . . STD. NO.
Phasing Typicals: Red Revert Operation
SIGNAL DESIGN SECTION 2.3
TRANSPORTATION MOBILITY AND SAFETY DIVISION
7-09 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 3 OF 3




#4 Through

@5 Dual Rightsl_\i ,_[-

|
Jé

{

SIGNAL FACE I.D.

@4 Permissive-
only Left Turn

k)| 61
P61 | P62 51, 52
ol A;\
IR
31 8182 $6 Right
t No Overlap
63
-
- — 62 — — > @6 Through
-
61
@5 Protected | __ 7 — 51 .2 Left Turn
Dual Lefts 2 52@
@2 Through & | -> . 2 —_ —_
Through-Right ? 99
54 53 42 41
CIB\V S S -
Near side signal head | 83

,—”",,””

used as needed
(Normally only provided
for through movement)

@3 Protected-_:7—’hTJ‘-(:_

Phase during which
peds operate

qt|°

All

Heads L.E.D.

Q
©

21, 22 82 53. 54 P61, P62
41. 42 P81, P82
62+ 63
81. 83

@1 Protected/Permissive

Typically signal heads are labeled
according to their right-of-way phase
(first digit) and from inside to
outside (second digit). Five section
heads are labeled according to their
permissive phase.

#8 Right &
only Left Turn @8 Through @1 Overlap Right
. o . STD. NO.
Typical Numbering of Signal Heads
SIGNAL DESIGN SECTION :3:-(,
TRANSPORTATION MOBILITY AND SAFETY DIVISION
7'09 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 2




Signal Head Types

3-Section

4-Section

3

©®

CONFIGURATION @] Vertical E -
3-Section 3-Section 4-Section
All situations where i i
. Permitted Protected Split Side Stree} Protgctgd/ Protgctgd/
USAGE other signal heads RR Clearance Phasing Permissive Permissive
Turn Turn .
are not recommended EV Preempt Phasing Turn Turn
Lane Lin Lane Lin
PLACEMENT ane -1ne Lane G Lane ¢ ane -ine Lane ¢ Lane Line
or Lane ¢ or Lane ¢

Number of Signal Faces

A minimum of two signal faces is required for the major movement. This total includes the through signal
face belonging to the 5-section "shared” head that may control adjacent left or right turn lanes.

Clarification: A 5-section head is an assembly of 2 signal faces which share a common red ball indication.
See example below.

This approach display has 2 signal heads each of which is
comprised of 2 signal faces for a total of 4 signal faces.
Two of the faces belong to the through move, and one each
belongs to the left and right turns. Because the center
two faces control the through (major) move, it is in
conformance with the above requirement.

For multi-lane approaches, a good rule of thumb is that the total number of heads provided for the
approach should be equal to two, or the total number of lanes minus one, whichever is greater.

. . . . STD. NO.
General Guidelines for Signal Head Size and Usage
SIGNAL DESIGN SECTION 3.0
TRANSPORTATION MOBILITY AND SAFETY DIVISION
7-09 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF




Allowable Signal Head Distance from Stopbar

(Section 4D.15 of the 2003 MUTCD)

T — > 180ft (55m): Requires supplemental
near-

side head

> 150ft (45m): Consider supplemental
near-

side head

> 120ft (35m):ﬂequires E" (300mm)_signal head

A

40ft
(Not

(12m): Too close to stop line
applicable for near-side heads)

NOTE: where the nearest signal face is located

between 150 and 180 ft (45 and 55 m)
beyond the stop line, use engineering
judgement to determine if a near side
signal head would be beneficial.

7-04

MUTCD Requirements for Signal Heads

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

STD. NO.

3.1

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 2




Signal Face Visibility Parameters

O @
‘,// ; ; To conform to section 4D.15 of the
2003 MUTCD, locate one, and preferably
both, signal heads within a cone of
o o vision extending 20 degrees to the
207| 20 left and right of the centerline of
all the approach lanes in the
direction of travel.
///—- To conform to section 4D.15 of the
' 2003 MUTCD, the driver should be able
10" (3m) to continuously view the signal face
from the minimum sight distance for
the 85th percentile speed.
Where this visibility requirement
- - cannot be met, erect a suitable sign
Min. Sight (such as a Signal Ahead Sign) to warn
Speed Distance X approaching traffic (Section 4D.15,
mph (km/hr) ft (m) 2003 MUTCD) or install a supplemental
near side head.
20 (32) 175 (55)
25 (40) 215 (65)
30 (48) 270 (85)
35 (56) 325 (100)
40 (64) 390 (120)
45 (72) 460 (140)
50 (80) 540 (165)
55 (88) 625 (195)
60 (96) 715 (220)
. . STD. NO.
MUTCD Requirements for Signal Heads
SIGNALS & GEOMETRICS SECTION 3 -1
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF 2




CASE 1

Standard Main or Side Street
Signal Head Configuration

1A - Permissive
Only

RII@
ERIRI@

8ft
(2.5m)
min.

1B - Protected/
Permissive

Left Turn @ @

©
@

CASE 2

Standard Main or Side Street
Signal Head Configuration

2A - Permissive Only

Left Turn

2B - Protected/
Permissive
Left Turn

2C - Protected
Left Turn

OO
@ ©

gf+ | 8ft
(2.5m)|(2.5m)
m|n min.

|
Lane
C Lone Q
Une

S b

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY

SYSTEMS BRANCH

7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 1 OF 22




CASE 3 (1 OF 2)

Standard Main or Side Sireet
Signal Head Configuration

3A - Permissive Only
Left Turn
©
|

Lane
¢
3AR - Permissive Only
Left Turn
with Right
Turn Overlap
8ft
(2.5m)
min.
Lane
Line

4

©
|

Lane

¢

r

3B -

3BR -

CASE 3 (2 OF 2)

Standard Main or Side Sireet
Signal Head Configuration

Protected/
Permissive
Left Turn :@] @
0 ©
Laone Lane
¢ ¢
Protected/
Permissive
Left Turn @ @
with Right © ©©

Turn Overlap 8t
‘ (2.5m)
min.

Lane
Line

4l

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 2 OF 22




CASE 4

Standard Main or Side Street
Signal Head Configuration

4A - Permissive Only
Left Turn
© ©
4B - Protected/
Permissive

Left Turn :@]

CASE 5 (1 OF 3)

Standard Main or Side Sireet
Signal Head Configuration

5A - Permissive Only
Left Turn

5AR - Permissive Only
Left Turn
with Right
Turn Overlap

[4]

IR

RI®

Lane
Line

Lane

Line

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

7"()‘1 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 3 OF 22




5B -

5BR -

CASE 5 (2 OF 3)

Standard Main or Side Street

Signal Head Configuration

Protected/
Permissive
Left Turn

Protected/
Permissive
Left Turn
with Right
Turn Overlap

(4]

A

5C - Protected
Left Turn

5CR - Protected
Left Turn
with Right
Turn Overlap

r

CASE 5 (3 OF 3)

@
G
©

G
G
©

Lane

Standard Main or Side Sireet
Signal Head Configuration

Q Lane

Line

ne

¢

altie

7-04

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 4 OF 22




6A -

6B

6C

CASE 6

Standard Main or Side Street
Signal Head Configuration

Permissive Only
Left Turn
©
|

Protected/

Permissive ==L

Left Turn

CRIRE - EERE

Left Turn

7AR - Permissive Only
Protected Left Turn
Left Turn

Turn Overlap

with Right
©

RYERES

7A - Permissive Only

CASE 7 (1 OF 3)

Standard Main or Side Street
Signal Head Configuration

ERE — CRE
EIRE — CRE

R
OIS

Lane Lane Lane
Line Line Line

[l 1t

@ — Pa@

r

7-04

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS

BRANCH

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 5 OF 22




CASE 7 (2 of 3)

Standard Main or Side Street

Signal Head Configuration

7B - Protected/
Permissive
Left Turn

7BR - Protected/
Permissive
Left Turn
with Right
Turn Overlap

[l 1t

r

7C -

7CR -

CASE 7 (3 OF 3)

Standard Main or Side Sireet
Sighal Head Configuration

Protected

Left Turn %
© ©

Protected )
Left Turn Lg
with Right @

g N\
Turn Overlap @ @
Lane Lane
¢ Line

a1

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

7"()“ NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 6 OF 22




CASE 8

Standard Main or Side Street
Signal Head Configuration

8A - Permissive Only

Left Turn

8B - Protected/
Permissive
Left Turn

8C - Protected
Left Turn

ERE — EPERIE — PRI
CRIE — EPRIE — PRI

Lane Lane Lane
Line Line Line

[t 4 1

CASE 9 (1 OF 3)

Standard Main or Side Sireet
Signal Head Configuration

9A - Permissive Only
Left Turn

9AR - Permissive Only
Left Turn
with Right
Turn Overlap

5 —— @

ERIRIE — RRI@
EIRE — PRI
RIPIE — PR

IS
L@

Lane Lane Lane Lane
Line Line Line Line

[«1t1t 1t

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7"()¢l NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 7 OF 22




CASE 9 (2 OF 3) CASE 9 (3 OF 3)

Standard Main or Side Sireet Standard Main or Side Sireet
Signal Head Configuration Signal Head Configuration

9B - Protected/
Permissive
Left Turn

9C - Protected

Left Turn
©

9BR - Protected/ 9CR - Protected

DRIE — ORI@

Permissive Left Turn
Left Turn 0 with Right O)
with Right © © Turn Overlap ©)

Turn Overlap

a1t

STD. NO.

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION 3 -2

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 8 OF 22




10A - Permissive
Left Turn

10B - Protected/
Permissive
Left Turn

10C - Protected

CASE 10

Standard Main or Side Street
Signal Head Configuration

Only
OO
© ©

| |

RIRE — EPBE - R

RIRE — ERE - R

CASE 1

Main or Side Sireet
Signal Head Configuration
for Dual Left Turn Movements

Left Turn min
Lone Lone Lane
¢ ¢ ¢
o o . STD. NO.
Signal Head Approach Displays and Alignment
SIGNALS & GEOMETRICS SECTION :3 -:2
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

12'05 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 9 OF 22




CASE 12 CASE 13

Main or Side Street Main or Side Street
Signal Head Configuration Signal Head Configuration
for Dual Left Turn Movements for Dual Right Turn Movements

13A - No Right (

Turn Overlap

min
@ @ For thru and 13AR - with Right @ @
@ @ fight lane Turn Overlap @ @
@ @ No Crosswalks
signal heads, or Ped Heads @ @
see corres— |
ponding 13ARP - with Right e
diagram for Turn Overlap % —
Lan Lan _ With Crosswalks :0]
ane ane exclusive and/or Ped Heads @ :@]
¢ ¢ left turns | |
{Cases 5-10) Lane Lane

||
qTaltle

12-05

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 10 OF 22




CASE 14 CASE 15

Main or Side Street Stem of “Tee” Intersection or
Signal Head Configuration Ramp Terminal or
for Dual Right Turn Movements One—Way Situation

Signal Head Configuration

15A - No Right
Turn Overlap
© ©

For thru and

left lane

LE®
LR®

signal heads,
15AR - with Right

se¢ cofres NOTE: THis signal head Turn Overlap
ponding conflguration Is not Intended
diagram for for use with pedesirians.
main strest Lane Lane
movements Q Q
(Cases 5-9)

Lane Lane Lane
Line ¢

‘ T
atiele \ﬁr’

STD. NO.

3.2

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

7~ 04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 11 OF 22




Stem of “"Tee” Intersection or

CASE 16

Ramp Terminal or

One—Way Situation

Signal Head Configuration

ONLY

I
IR

Lone Lane

¢ ¢

N\ ¢

CASE 17

Ramp Terminal or
One—Way Situation

Stem of “Tee” Intersection or

Signal Head Configuration

@
RI@

Lane Lane

e

ONLY

7-04

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 12 OF 22




18A - No Right
Turn Overlap

18AR - with Right
Turn Overlap

18AS - No Signs,

CASE 18

Stem of "Tee” Intersection or
Ramp Terminal or
One—Way Situation

Signal Head Configuration

h

ONLY

19A - No Right
Turn Overlap

Laone

9

EIRE - PRI

19AR - with Right
Turn Overlap
or with no
Signs

“alr

CASE 19

Ramp Terminal or
One—Way Situation

C

ONLY

DE®

L

e 5
(0]

Lane
Line

NOTE: Slgnal head conflguratlons IBAS and 19AR are not Infended for use wlth pedestrians.

Stem of “Tee” Intersection or

Signal Head Configuration

ONLY

7-04

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS

BRANCH

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 13 OF 22




Stem of “Tee” Intersection or

20A - No Right

20AS -

Turn
Overlap

No Signs,
with or
without
Overlap

[« T4

NOTE: Signal head conflguration 20AS Is not Infended for use with pedestrians.

CASE 20

Ramp Terminal or
One—Way Situation
Signal Head Configuration

9

ONLY

h

ONLY

'l

ONLY

ONLY

Lane
Line

Cl

CASE 21

Split Phasing
Signal Head Configuration

@

@
@

O O
© ©

|

8ft
(2.5m)
min.

Lane

¢

+

7-04

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 14 OF 22




CASE

Split Ph

Signal Head Configuration

Pek@

Lane

Sb

22 CASE

asing

23C - No Right
Turn Overlap

EIR@

8ft
(2.5m)
Lane min.
¢
Lane
Line

23CR - with Right ®

Turn Overlap . —_———

Q@

© © ©

©

23

Split Phasing
Signal Head Configuration

@

©)
© ©
|

Lohe Lane

¢ ¢

¥ ®

®

dlp

7-04

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2
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CASE 24 CASE 25

Split Phasing Split Phasing
Signal Head Configuration

Signal Head Configuration

+ +

ONLY

.,
Ple@
IR
Pele@

Lane Lane Lane

S 1< e

ONLY

RIRI®

r

7-04

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2
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CASE 26 CASE 27

Split Phasing Split Phasing

Signal Head Configuration Signal Head Configuration

27C - No Right
Turn Overlap

RICI@

27CR - with Right
Turn Overlap

Ple@

Lane Lane

4/b Y

CII®

Lane

Line

tle

7-04

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 17 OF 22




CASE 28 CASE 29

Split Phasing Split Phasing
Signal Head Configuration Signal Head Configuration

29C - No Right
Turn Overlap

Pl
ERI®

PR
R

29CR - with Right
Turn Overlap

) ®
© ©

IR

©

Lane Lane |

Line Line Lane Lane
Line Line

KIEREN W«Mp

STD. NO.

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION 3 = 2

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7 - 04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 18 OF 22




CASE 30

Split Phasing
Signal Head Configuration

31C - No Right
Turn Overlap

D@
D@
CeE

8t 31CR - with Right
(2.5m) Turn Overlap

Lane Lane Lane

IR 9]

CASE 31

Split Phasing

Signal Head Configuration

4] 8
©

ONLY

12-05

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.2

SHEET 19 OF 22




CASE 32

Split Phasing
Signal Head Configuration

ONLY

A
Pell®
.
@

Lane Lane
Line Line

Ss141p

33A - No Right

33AR

33ARP

- with Right

- with Right

CASE 33

Split Phasing
Signhal Head Configuration
for Dual Right Turn Movements

Turn Overlap

Turn Overlap
No Crosswalks
or Ped Heads

Turn Overlap
With Crosswalks
and/or Ped Heads

12-05

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION :3 -:Z
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 20 OF 22
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CASE 34

Split Phasing

Signal Head Configuration

34C - No Right
Turn Overlap

r

34CR - with Right
Turn Overlap

DEERE — PDRR@

Lane
Line

RI@

Lane
Line

o

ONLY

©

S ble

CASE 35

Split Phasing
Signal Head Configuration

35C - No Right
Turn Overlap

35CR - with Right
Turn Overlap

PERE — DR

Lane
Line

4

[

Lane

Line

ONLY

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

7"()4' NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.
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CASE 36

Split Phasing
Signal Head Configuration

36C - No Right
Turn Overlap

36CR - with Right
Turn Overlap

IR — R

— PRRE — D@

Lane Lane
Line Line

[alt]t

Lane
Line

r

CASE 37

Split Phasing

Signal Head Configuration

37C - No Right
Turn Overlap

37CR - with Right
Turn Overlap

qalait

ERE — R

Lane
Line

Lane
Line

r

Signal Head Approach Displays and Alignment

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.
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#4 through g7 protected/

Typically loops are labeled according r;ght turn ( #4 permissive
to their right-of-way phase (number) tied to #5 left turn

and from inside to outside (letter) l’

beginning with the loops farthest J ‘ .‘

from the stop line. A protected/ | |

permissive loop is labeled according ~—

to its protected phase.

iy
I\

- ‘----~“-________
g6 @0  ®0

throughs : C]_ D

—(1Ar—] & #1 protected/@6 permissive left

t'4'

_@5 protected 7
dual lefts 2

D :CJ@ é thr'ougz& -
D D through right v

* Note- For some designs if the Phase 8 right
turn is an overlap with Phase 1 (protected
left phase of a protected/permissive move}),
this movement may call phase 1 directly
(rather than phase 8) and Loop 8C should
be numbered as Loop 1B.

J T
@8 permissive left 08 right turn*

@8 through

STD. NO.

Typical Numbering of LoopsDetection Zones

SIGNAL DESIGN SECTION 4 -()

7 ()S) TRANSPORTATION MOBILITY AND SAFETY DIVISION
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Volume Density Operation
O —
O > '
- D L
I
L = 6ft X 6ft (1.8m X 1.8m)
Presence loop
Wired in series for TS1 Controllers
Desi S d Wired to separate detectors/channels
esign Spee D for 170, TS2, and 2070 Controllers
mph (km/hr) ft (m)
40 (64) 250 (75) Design Considerations:
45 (72) 300 (90) -High speed [240 mph (64 km/hr)]
50 (80) 355 (110) -Preferred option for cost and efficiency
55 (88) 420 (130)
Notes:

-Set vehicle call memory to "LOCK"

-Not appropriate for use with out-of-street detection
-Volume density loops can double as system detectors

when wired separately.

11-06

- STD. NO.
Loop Placement for Main Street Through Movements
SIGNAL DESIGN SECTION 4.1.1
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Volume Density Operation with DCEC
(Delayed CallExtended Call)

— — L1 = 6ft X 6ft (1.8m X 1.8m)

Presence loop

Wired in series for TS1 Controllers

—_ — — - "_ _ _ Wired to separate detectors/channels
O L1 — L2 E for 170, TS2, and 2070 Controllers
— — — — — — — L2 = 6ft X 40ft
O v I L2 (1.8m X 12.0m)
Quadrupole loop
Wired to separate
[: D =1 detectors/channels
Design Considerations:
-High speed [240 mph (64 km/hr)]
-High volume driveways between L1 and L2
-Single lane approach with left turns
Design Speed D L2 -High truck traffic with steep positive grades
mph (km/hr) ft (m) Dgégy Eﬁ;ﬁ?d -Out-of-street detection
20 (62) 250 (75) 5.0 2.0 -More efflclent than §tandarq "stretch” . .
25 (72) 300 (90) 5.0 5.0 detection, but costlier to install and maintain
50 (80) 355 (110) 5.0 2.0 Notes:
55 (88) 420 (130) 5.0 2.0 -Do not program "ACTUATIONS B4 ADD” (not applicable

for 2070 controllers), "SEC. PER ACTUATION"

and "MAX. INITIAL"

-Delay on loops L2 must be FULL TIME delay

-Do not program "Vehicle Call Memory" for phases 2 & 6

-Loops L1 can double as system detectors when wired separately

5-05

Loop Placement for Main Street Through Movements

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Extend (Stretch) Detection

L1 = 6ft X 6t
(1.8m X 1.8m)
Presence loop
J Wired in series

- L2 = 6ft X 6Tt

() 1 v () L2 (1.8m X 1.8m)

Presence loop

Wired in series
D2 —»

Design Considerations:
-High speed [240 mph (64 km/hr)]

-High volume driveways between L1 and L2

Design Speed D1 D2 Extend Notes:
mph (km/hr) ft (m) ft (m) sec -Appropriate for use with out-of-street detection
40 (64) 250  (75) 80 (25) 1.3 -Loops L1 can double as system detectors, IF
45 (72) 300 (90) 90 (27) 1.6 wired to separate detectors/ channels
50 (80) 355 (110) 100 (30) 1.9 -Gap time typically 2.0 seconds .
55 (88) 220 (130) 110 (35) > 2 -For TS-1 controllers, round Extend time up

to nearest 0.25 seconds

-Loop placement may be varied due to design
constraints such as bridges or poor pavement,
or non-standard placement of existing loops.

In such cases, recalculate Extend times for L1.

. B (D1-D2) feet 3600 sec/hr .
Extend time (sec) = ((Design Speed -5) mph 5280 ft/mi) - Gap time
o STD. NO.
Loop Placement for Main Street Through Movements
SIGNALS & GEOMETRICS SECTION 4.1.1

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
5-05 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 3 OF 4




Low

_J_ —_— —_—
— ()L
> O

70 ft —»

(20m)

L = 6ft X 6ft (1.8m X 1.8m)
Presence loop, wired in series

Design Considerations:

-Low speed [<35 mph (56 km/hr)]
-Gap time typically 3.0 seconds
-Preferred option

Speed

Detection

L = 6ft X 40ft (1.8m X 12.0m)
Quadrupole loop, wired to
separate detectors/channels

Design Considerations:

-Low speed [<35 mph (56 km/hr)]
-Gap time typically 0-2 seconds
-Appropriate for use with soft recall

Loop Placement for Main Street Through Movements

STD. NO.
SIGNALS & GEOMETRICS SECTION 4.1.1
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
5-05 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 4 OF 4




Presence Detector

Y

LE|

L = 6ft X 40ft (1.8m X 12.0m) Quadrupole
or, if longer detection area is needed:

6ft X 50ft (1.8m X 15.0m) Quadrupole
or
6ft X 60ft (1.8m X 18.0m) Quadrupole

Notes:

-Loops may not be required for all
main street permissive turns

-Option to use 6ft X 6ft (1.8m X 1.8m) loop

to wire in series with 70' through loops.

is desired; 0 sec otherwise

Loop Type Delay time Full Time Delay
Left Turn Loop on Main Street 0 sec N/A
with Low Speed or Stretch Detection
Left Turn Loop on Main Street )
with Volume Density Detection 3-5 sec Yes
. n . . n .
Left Turn Loop on Side Street 2-3 sec if “clipping" prevention No

Loop Placement for Permissive Left Turns

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

5'05 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.
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SHEET 1 OF 1




Presence Loop with 2 Channel Detector

AT

LE|

Design Considerations:

-Facilitates upgrade to fully protected
or downgrade from fully protected
-Calls up arrow when 1 or 2 cars

waiting to turn

-Consider queue loop (Std. No. 4.1.3:2)
for light left turn traffic or for light
opposing through traffic

N

L = 6ft X 40ft (1.8m X 12.0m) Quadrupole loop

or, if longer detection area is needed:

6ft X 50ft (1.8m X 15.0m) Quadrupole loop

or

6ft X 60ft (1.8m X 18.0m) Quadrupole loop

Note:

-Calling/extending the permissive phase may
not be required for main street loops
-Gap time typically 1-3 seconds

Detector . ]
Delay Tim
Loop Type Channel Phase elay Time Full Time Delay
Left Turn Loop on Main Street 1 Protected Phase 10-30 sec No
with Low Speed or Stretch Detection 2 Permissive Phase 0 sec N/A
Left Turn Loop on Main Street 1 Protected Phase 10-30 sec No
with Volume Density Detection 2 Permissive Phase 3-5 sec Yes
1 Protected Phase 10-30 sec No
. . n . . n .
Left Turn Loop on Side Street 5 Permissive Phase ?-3 sec if “clipping prgventlon No
is desired; 0 sec otherwise

5-05

Loop Placement for ProtectedPermissive Left Turns
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Queue Detector Loop

L1 =
- 2 () c=———Y T
—
Notes:
-L2 is o
50 ft —»

Design Consideration: (15m)
-Calls up arrow when 3 or more

6ft X 15ft (1.8m X 4.5m)
Presence loop (Queue
detector) with Call delay

6ft X 40ft
(1.8m X 12.0m)
Quadrupole loop

ptional when permitted

phase has minimum recall
-L1 min green typically 8 seconds

-I.1 gap time typically 2-4 seconds

cars waiting to turn
-Consider for side street left turns

-L2 gap time typically 1-3 seconds

Loop Type Phase Delay Time Full Delay Time
L1: Queue Detector Protected Phase 5-15 sec No
L2: Left Turn Loop on Main Street  ced
. . Perm Ph

with Low Speed or Stretch Detection ermissive rhase 0 sec N/A

L2: Left Turn Loop on Main Street e
Perm Ph 3-5 sec
with Volume Density Detection ernissive Fhase Yes
. n : : " .
L2:  Left Turn Loop on Side Street |Permissive Phase| 23 sec if "clipping"” prevention No
is desired; 0 sec otherwise

5-05

Loop Placement for ProtectedPermissive Left Turns
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Presence Detector

2 L—
—
L = 6ft X 40ft (1.8m X 12.0m) Quadrupole Notes:
or, if longer detection area is needed: -Gap time typically 1-3 seconds
-A short (2 or 3 sec) call delay may
6ft X 50ft (1-8m X 15-0m) Quadrupole be used 1if turning vehicles
or are able to "clip"” loop L
6ft X 60ft (1-8m X 18-0m) Quadrupole -If call delay is used, do not program

full time delay

5-05

STD. NO.

Loop Placement for Protected Left Turns
SIGNALS & GEOMETRICS SECTION 4.1.4
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J

]

Typical Presence Detection

L = 6ft X 40ft (1.8m X 12.0m)
Quadrupole loop

| | L | L | Wired to separate detectors/channels
or, if longer detection area is needed:
6ft X 50ft (1.8m X 15.0m) Quadrupole
BEIE XK BF X

6ft X 60ft (1.8m X 18.0m) Quadrupole

Notes:
-Consider delay (NOT full time) if through
lane is shared with a right-turn move,

-Gap time typically 1-3 seconds
under the following circumstances:

| | -Steep positive approach grade
-High truck volumes

except where right turn on red is prohibited

-Consider higher gap time or longer detection area

5-05

Loop Placement for Side Street Through Movements
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| | L1| L1

00

Volume Density Operation with DCEC
(Delayed CallExtended Call

6ft X 6ft (1.8m X 1.8m) Presence loop

Wired in series for TS1 Controllers
Wired to separate detectors/channels
for 170, TS2, and 2070 Controllers

6ft X 40ft (1.8m X 12.0) Quadrupole loop

Wired to separate detectors/channels

L1 =
L2 =
|Design Speed D L2
mph (km/hr) | ft (m) |Delay|Extend
40  (64) 250 (75) 5.0 | 2.0
45 (72) 300 (90) 5.0 2.0
50  (80) 355 (110) 5.0 | 2.0
55 (88) 420 (130) 5.0 2.0
Notes:

-Do not program "ACTUATIONS B4 ADD" (not
applicable for 2070 controllers), "SEC.
PER ACTUATION" and "MAX. INITIAL."

-Delay on loops L2 must be FULL TIME delay

-Do not program "Vehicle Call Memory"
for phases 4 & 8.

-Loops L1 should be programmed for
"EXTENSION" but NOT "CALLING."

Design Considerations:

-Cross intersection AND

-High speed [240 mph (64 km/hr)] AND
-Good horizontal and vertical alignment
-In some cases can provide better
efficiency than "stretch” detection

-For TS2 controllers, loops L1 must be
programmed with 100 second delay
(INHIBIT DELAY DURING GREEN = YES)
to ensure that the loop acts to
extend the phase only.

-Loops L1 can double as system
detectors if wired separately.

5-05
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a

1)

L1| L1

00

Extend (Stretch) Detection

L1 = 6ft X 6ft (1.8m X 1.8m) L2 = 6ft (1.8m) X D2 Quadrupole loop
Presence loop, Wired in series Wired to separate detectors/channels
i L1
Design Speed D1 D2 Gap Time| Eytend
mph (km/hr) ft (m) ft (m) sec sec
40 (12) 2.0 3.1
40 64 250 (75
(64) (79) 60 (18) 1.0 2.7
40 (12) 2.0 3.4
45 72
(72) 300 (90) 60 (18) 1.0 3.1
50  (80) 355 (110) |—20 (12) 2.0 3.8
60 (18) 1.0 3.5
40 (12) 2.0 4.2
420 (130
5 (88) (130) 60 (18) 1.0 3.9

Design Considerations:

-Cross intersection

-High speed [240 mph (64 km/hr)]

AND

AND

-Good horizontal and vertical alignment

Notes:

-Loops L1 should be programmed for
"EXTENSION" but NOT "CALLING."

-For TS-1 controllers, round Extend
time up to nearest 0.25 seconds.

-Loop placement may be varied due to
design constraints such as bridges or
poor pavement, or non-standard
placement of existing loops. In such
cases, recalculate Extend times for L1
(See Std. 4.1.1:3).

-For TS2 controllers, in addition to
appropriate extend time, loops L1 must
be programmed with 100 second delay
(INHIBIT DELAY DURING GREEN = YES)
to ensure that the loop acts to only
extend the phase.

-Loops L1 can double as system
detectors, if wired separately.

7-09
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Wide Radius Turn

“t

Typical Detector Layouts

Standard Turn

L1 = 6ft X 40ft (1.8m X 12.0m) Quadrupole loop
/f= L2 = 6ft X 6ft (1.8m X 1.8m) [Minimum] Presence loop
L1 Wired to separate detector/channel
H] L3 = 6ft X 30ft (1.8m X 9.0m) Quadrupole loop
oo

Notes:
-Call delay appropriate for right turn loops unless
right turn on red is prohibited.
-Suggestions for delay:
-Exclusive right turn lane: 15 sec
-Right turn lane shared with through or
through/ left movement: 10 sec or greater
-Do not program full time delay.

Channelized Turn

) L1L2 N L1 N L3
| |
L
| 4o
Delete detection for yield condition
] A STD. NO.
Loop Placement for Side Street Right Turns
SIGNALS & GEOMETRICS SECTION 4.1.6
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
5-05 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 1




Locate loop slightly
behind leading
edge of stop line

Inductive Loop

Note:

Loop may be located in advance

of stop line when stop line is
greater than 15’ (4.5m) from edge
of intersecting roadway; or, when
loop detects a permissive or
protected/permissive left turn.

Placement of Presence Loops
SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

E;"()E; NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

4.1.7
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Loop Dimension Turns Inductance Loop Wire Sealant | Sawcut
u
ft uh £t (m) gal * ft
(m) (liter) (m)
3 72 72 (22)

5 X 6 4 120 96 (30) | o g o4
(1.8 X 1.8) 5 180 120 (37) (3) (7)
6 252 | 144 (44)

2 63 84 (26)

6 X 15 1.3 42
(18X 45) 3 126 [ 126 39) | &) | 3
4 210 | 168 (52)

6 X 25 224 7 87
(1.8 x7.5) | 2742 218 (69) (10) | (27)
6 X 30 264 3.1 | 102
(1.8 x 9.0) | 2742 258 (81) 12y | (31)
6 X 40 344 .0 132
(1.8 X 12.0)| 274-2 338 (105) | (16) | (41)
6 X 50 424 5.0 | 162
(1.8 X 15.0)| 2-4-2 418 (130) (19) | (50)
6 X 60 504 5.9 | 192
(1.8 X 18.0)| 274-2 498 (154) | (23) | (59)

Amount of Inductance,
Loop Wire, Sealant and
Sawcut for Inductive Loops

Calculate additional loop wire or sawcut for
loop wire tail section by measuring length
of tail section from loop to edge of pavement.

OR
L (ft) = 6+(N-1)12
L (m) = 1.8+(N-1)3.6
Where: L = Length of loop wire or sawcut
N = Number of lanes crossed by

tail section

To calculate additional sealant
for loop wire tail section:

S (gal) = L (ft) / 33
S (liters) =L (m) / 2.6

Where: S = Amount of sealant
L Length of sawcut required for
tail section

* Amount of sealant is rounded up to nearest tenth of a gallon or liter

5-05
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Loop Inductance Notes

-Loop inductance should be equal to or greater than the lead-in inductance.
A 2-to0-1 ratio is preferable.

-Average lead-in cable inductance is .22ph/ft (.72uh/m)

-The minimum total inductance on a single digital detector (channel) is 50 uh,
the maximum is 1000 ph.

-The maximum number of turns is 6.

-If the loop (excluding quadrupoles) will have more than 2" (50mm) of cover, add
1 turn to the loop over the normal calculated number of turns.

-Loops connected in series
Lrotar= Ly + L2 + ... + Ly

Where: N = Number of loops in series
L = Loop inductance (ph)

-Recommended number of turns for a single 6' X 6' (1.8m X 1.8m) loop:

Length of
Lead-in
ft (m)
< 250 (75)
250-375 (75-115)
375-525 (115-160)
> 525 (160)

Number
of Turns

oo~

Loop Wire and Lead-In Calculations
SIGNALS & GEOMETRICS SECTION
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Microwave Vehicle Detector

@d

4l 1y

Microwave Detection Zone

o

Design Consideration:
-Loops are not feasible due to bridges, poor pavement

or anywhere loop lead-in can not be reasonably -
maintained such as constructions zones, etc. 2070L LOOP & DETECTOR INSTALLATION
-Typically used for only one to two detection areas, INDUCTIVE LOOPS DETECTOR PROGRAMMING
or one approach of an intersection. DISTANCE | & ol 3 % 8 g
Loop SIZE | cans | FROM 1S 2|2 | w | S [STRETCH] DELAY | S
F STOPBAR | = 2 g EIE| e | e |
Mmooz =114 z
Notes: 2A * * 70 [Y] 2 [Y[Y[-[-] - - =
-Requires one microwave detector unit per detection zone. #*Microwave Detection Zone
-Microwave detector needs to face traffic.
-Some microwave detectors have specific detection zone size
parameters based on mounting height and distance from zone.
-Cannot be used for system detection or vehicle counting.
. STD. NO.
Ovut-of-Street Detection
SIGNALS & GEOMETRICS SECTION 4 -3
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
5'05 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 2




Video Detection Systems
(Loop Emulator)

\Consfrucﬂon Areo

Design Consideration:

1 < Video Detection Zone

[

-Loops are not feasible due to bridges, poor pavement, 2070L LOOP & DETECTOR INSTALLATION
or anywhere loop lead-in can not be reasonably INDUCTIVE LOOPS DETECTOE PROGRAMMING
maintained such as constructions zones, etc. DISTANCE | & |z|2[8 2
A . . . . . LOOP SIZE TURNS FROM | Q PHASE z 2w = | STRETCH| DELAY | S
-Flexibility is desired in detection areas due to traffic (FT) SToPBAR | = 3 E HHETRT: z
shifts associated with constuction phasing m | = 5 S z
-All other detection options have been exhausted. 2A 6X6 * 70 =] 2 [Y|Y|-]-] - - %
5A |6X40| = 0O |%] 5 Y|-1-1 - - |
*Video Detection Zone
Notes:
-Cannot be used for vehicle counting.
-Cannot be used for system detection.
. STD. NO.
Out-of-Street Detection
SIGNALS & GEOMETRICS SECTION 4 -3
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
5-05 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF 2




NOTES WHEN TO USE

L 01 Referto"Roadway Standard Drawings NCDOT" dated July 2006 H 01 All Plans except Developer Plans
"Standard Specifications for Roads and Structuregddatly 2006.
L 03 Referto "Roadway Standard Drawings NCDOT" dated July 2006, H 03 Developer Plans

"Standard Specifications for Roads and Structuregddatly 2006, and all
applicable sections of the latest version of the generic ®1®pecial
Provisions. The PSP can be accessed at the followingte:ebs
http://www.ncdot.org/doh/preconstruct/traffic/itss

L 04 Do not program signal for late night flashing operation unldssraise H 04 For locations without railroad preemption
directed by the Engineer.

L 05 This location contains railroad preemption phasing. Do not program H 05 For locations with railroad preemption
signal for late night flashing operation.

10 Omit phase 1 during phase 2 on. 10 Phase omit note for TS1,TS2, and 2070 operation
11 Phase omit note for 170 operation
12 Phase omit note for TS1,TS2, and 2070 operation
13 Phase omit note for 170 operation
14 Phase omit note for TS1,TS2, and 2070 operation
15 Phase omit note for 170 operation
16 Phase omit note for TS1,TS2, and 2070 operation

17 Phase omit note for 170 operation

11 Program phase 1 as protected/permissive.
12 Omit phase 5 during phase 6 on.
13 Program phase 5 as protected/permissive.
14 Omit phase 3 during phase 4 on.
15 Program phase 3 as protected/permissive.
16 Omit phase 7 during phase 8 on.
17 Program phase 7 as protected/permissive.

rr - - - -+~
I T T T T IT IT T =T

18 Wire cabinet to allow the controller to clear from phase # te@icby
progressing through phase # (see Electrical Details for wiring).

18 Additional note for omit situations for TS1 operation

L 19 Program controller to clear from phase # to phase # by progressing H 19 Additional note for omit situations for TS2, 2070, and 17(
through phase # (see Electrical Details). operation

L 20 Enable Backup Protect for phase # to allow the controller to fttear H 20 Alternate to Phase Omits in 2070s. Used with Red Revdt.
phase # to phase # by progressing through an all red display.

L 21 Phase 1 and/or phase 5 may be lagged. H 21 Use for exclusive left turns and Flashing Yellow Arrows
L 22 Phase 3 and/or phase 7 may be lagged. H 22 Use for exclusive left turns and Flashing Yellow Arrows

Drawing Notes Std. No.
Signal Design Section 5.0

Transportation Mobility and Safety Division
7-09 North Carolina Department of Transportation Sheet 1 of 4



http://www.doh.dot.state.nc.us/preconstruction/traffic/tmssu/ws/default.htm
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NOTES WHEN TO USE
L 23 The order of phase 3 and phase 4 may be reversed. H 23 Use for split side streets
L 24 Program phase 4 and phase 8 for dual entry. H 24 For use with TS-1 or TS-2 equipment
L 30 Relocate existing signal heads numbered #. H 30 Use when head is moved to new span
L 31 Reposition existing signal heads numbered #. H 31 Use when head is "slid" on same span
L 32 Install backplates for signal heads numbered #. H 32 As needed
L 33 Tether signal heads numbered #. H 33 As needed
L 40 Run all lead-in cable overhead on existing utility poles whersilples H 40 Urban projects with many driveways
L 41 Abandon existing loops #. H 41 As needed, usually by contracts
L 42 Use controller input delay for phase #. Override channel # call delay H 42 Add this note for variation on protected-permissive desigj.
during peak hours.
L 43 Set all detector units to presence mode. H 43 All Plans
44 In the event of loop replacement, refer to the current ITSSagmhls H 44 Use when not replacing “old style” loops
Design Manual and submit a Plan of Record to the Signal Design
Section.
L 50 Locate new cabinet so as not to obstruct sight distance of \&hicle H 50 All plans with new cabinets
turning right on red.
L 51 Program all timing information into phase banks 1, 2, and 3 unless H 51 Standard with 170 operation
otherwise noted.
L 52 Set phase bank 3 maximum limit to 250 seconds for phases used. H 52 Signal system plans with 170s
L 60 Omit "WALK" and flashing "'DON'T WALK" with no pedestrian calls H 60 Use for pedestrian-activated signals
L 61 Program pedestrian heads to countdown the flashing "Don't Walk" timeH 61 Use with countdown peds
only.
L 70 Flash beacon # continuously. H 70 Actuated flasher plan
L 71 Flash beacons # when actuated by loop #. H 71 Actuated flasher plan
Drawing Notes Std. No.
Signal Design Section 5.0
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NOTES

WHEN TO USE

L 90
L 91

L 100
L 110

L 120

L 121

L 122

L 123

Thirty days after implementation of the revised signal operasigns # H 80
and/or orange flags may be removed at the discretion of the Regional
Traffic Engineer.

Remove existing "Left Turn Signal” sign(s)-(R10-10L) and/or égst H 81
"Right Turn Signal” sign(s)-(R10-10R).

Existing "Left Turn Yield on Green" ball sign(s)-(R10-12) may be H 82
removed at the discretion of the Regional Traffic Engineer.

Pavement markings are existing. H 90
Repaint stopbars and/or crosswalks. H 91
Install pavement markings to designate lane separations for H 92
*APPROACH**.

Revise pavement markings as shown. All pavement markings and raiseld 93

reflective markings shown are a representation of actual placement
criteria. Refer to NCDOT Roadway Standard Drawings actual
placement.

Install box span, if possible. H 100
This is a proposed plan view only. Field adjust all drainage, H 110
superelevation, utility conflicts, and grade changes.

Locate emergency vehicle preemption switch in *LOCATION**. H 120
The Division Traffic Engineer will determine the Delay bef&reempt H 121

and Preempt Dwell Min Green time for the emergency vehicle
preemption timing.

This intersection features an optical preemption system. Shown H 122
locations of optical detectors are conceptual only.
Program signal heads numbered # to clear to all red before going into H 123

preempt.

Use on plans being revised from fully protected or split
side street phasing to protected-permissive phasing

As needed
As needed

Signal upgrades
As needed
As needed

Safety plan with proposed reflectorized markings

As needed

Geometric changes only.

Emergency vehicle preemption (pushbutton actuated)
Emergency vehicle preemption (pushbutton actuated)
Optical preemption

Use in place of dummy phase for emergency vehicle
preemption

L 124 Ensure flashing operation does not alter operation of blankgns.si H 124 Standard with RR preemption with blank-out signs
Drawing Notes Std. No.
Signal Design Section 5.0
Transportation Mobility and Safety Division
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NOTES WHEN TO USE

L 125 Clear signal heads numbered # from flashing 8" yellow to st&ady H 125 RR preemption plans with advance flashing heads (for
yellow during interval 1 and steady red during interval 2. non-standard clearance)
L 126 Program start vehicle call OFF for phase #. H 126 RR preemption plans with preempt phase that does not

have corresponding regular phase (170 controller)

L 128 Program parent phases for Overlap “P” for all phases used in normal H 128 Most signal plans with railroad preemption that have a

operation. Track Clearance phase.
L 129 Upon completion of Railroad (or Emergency Vehicle) Preemption, H 129 RR or EV Preemption plan when an exit phase (first
controller returns to normal operation based on vehicle demand. normal phase served after preemption) is not or cannot e
designated
L 131 The Division Traffic Engineer will determine the hours of f@esach H 131 Flashing Yellow Arrow plans designed with multiple or
phasing plan. time of day phasing options.

L 132 These loops serve as queue backup detectors. After # seconds of H 132 Backup queue detectors
constant actuation, the detector unit places a call to the contooller
preempt normal operation to clear out the storage lanes.

L 133 Existing Yellow Change Interval for phase # may be decreased by # H 133 Major adjustments to clearance times
seconds per week until the required value is reached.

L 134 Maximum times shown in timing chart are for free-run operatiug. H 134 Standard with coordination
Coordinated signal system timing values supersede these values.
L 135 Closed loop system data: Intersection Number #, Local telemetry H 135 Closed loop signal system plans
address number #, Channel number #.
L 136 Closed loop system data: Master Asset #, Controller Asset #. H 136 2070 Closed loop signal system plans
Drawing Notes Std. No.
Signal Design Section 5.0

Transportation Mobility and Safety Division
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Volume density loops combined w/system loops {
Queve Detector {

Volume Density with DCEC for sidestreet {

Left turn loop calling 2 phases
(with volume density on phase 2}

Stretch loops {

System Loop

OASIS 2070L LOOP & DETECTOR INSTALLATION CHART
INDUCTIVE LOOPS DETECTOR PROGRAMMING
>

DISTANCE 5 0|3 % § %

LooP SIZE FROM TURNS ] PHASE E 2 | w STRETCH| DELAY ;' o

(FT) | STOPBAR = 3|E = TIME | TIME =13

(FT) z = >z

2A/51 6X6 420 Y 2 Y|Y]| - - - Y|Y

2B/52 6X6 420 Yl 2 |y|y]|- - - Y|y
3A 6X15 50 Y 3 Y|Y]| - - 15 -1Y Oasis 2070L
8A 6X40 +5 242 |Y 8 Y]IY]| - - - -1Y Controller

4A 6X6 300 5 Y 4 -1Y| - - - -1Y

4B 6X40 0 2-4-2 Y 4 Y|Y]Y 2.0 5 -1Y

5 Y|Y]| - - 15 -1Y

5A 6X60 0 2-4-2 Y

2 Y|YI|Y - 3 -1Y

6A, 6B 6X6 300 |[exstNG| -| 6 [Y|Y]|-] 16 - -]y

6C, 6D 6X6 20 EXISTING | - 6 Y|Y]| - - - -1Y

S3 6X6 +120 4 Y - -1 -1- - - Y|Y

Detector Programming Attributes

Calling - Select to place call during red. Selecting this
attribute is similar to selecting ALL for NEMA's "Place
Call During Phase."” (Usually selected)

Extension - Select to extend the green time. Gap resets after
each call. Must be selected whenever Vehicle Extension Time
is entered in the timing chart. (Usually selected)

Full Time Delay - Select to delay during
and green. If not selected, controller

red, yellow,
will time delay

during red and yellow only. Selecting this attribute
is equivalent to selecting NO for NEMA's "Inhibit

Delay During Green."

(Usually not selected)

Stretch Time - Enter times in intervals of .1 second

Loop Chart Typicals
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SE-PAC 2070:

VD loops combined whystem loops {

Volume Density with DCEC for sidestreet {

Left turn loop calling 2 phases

Stretch loops {

Protected Left Tumn Loop
Sidestreet Loop

System Loop

Use with Burlington and Raleigh Signal Systems

SE-PAC 2070 LOOP & DETECTOR UNIT INSTALLATION CHART
DETECTOR PROGRAMMING
INDUCTIVE LOOPS OPERATION MODE ¥ | STATUS
2 TIMING s T 1 211 <1511~ Q
SIZE SINE 54 nHEAEARRER % S . %
LOOP NO.| ) [ TURNS ST(():{B)AR 22| %2™| peLay E;(TLE:HD) ; E 5|8 EEEEE 2 E z|2
2451 | 6x6 | 5 300 |X|-| 2 | - SEC| - SEC|X|<|-|-|-|-]<]-]-]-|x]-
2B/52 6X6 5 300 |[X|-] 2 - SECG| - SEC x| === =|=|=|=|=|x]=
4A 6X6 5 300 [X|-] 4 [100SEC] - SEC|I X |=|=|=]|=|=|=]=1=]=|X]|~=
4B 6X40 | 2-4-2 0 x|-| 4 5 SEC| 20 SEC X |=]=]=1=]=|=|=|=]|=|Xx]=
oA x40 | 242 0 < - 5 15 SEC.] - SEC| X | =] =|=|=|=|=|=|=|=1|X]=
: : 2 = SEC| - SEC|x|=|=|=|=|=|=|=|=]|=|x]|>=
6A; 6B 6X6 5 300 | x|-] 6 - SEC| 1.6 SECI X | =|=|=]=|=|=]=|=|XxX|x]|-=
6C, 6D 6X6 5 90 |[x]|-| 6 - SEC| - SEC X | === |Xx|[x]=
7A 6X40 | 2-4-2 0 (-1 7 3 SEC| - SEC| x| === =]=|=|=1=|=|Xx]~-
BA 6X40 | 2-42 0 x|-] 8 10 SEC| - SEC| X |=|=|=|=]=|=|=|=|=|Xx]~=
S3 6X6 5 +125 | X|-]| - - SEC| - SEC| === =]=|=|=]=1=|XxX|x]|~=

Detector Programming Attributes

Vehicle- Vehicle detector operates as standard vehicle detector

Pedestrian - Vehicle detector operates as standard pedestrian

detector (Not Used)
1 Call - Typically Not Used
Stop A - Typically Not Used
Stop B - Typically Not Used

Prot/Per Left - Typcially Not Used

Prot/Per Through - Typically

And - Typically Not Used

Switch -

Not Used

List an alternate phase that could be extended
when green by loop detection while the assigned primary
phase is red (Not Normally Used)

Extend (Stretch)

SE-PAC cannot be programmed for Full Time Delay

- Enter times in intervals of

.1 second

7-09

Loop Chart Typicals
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NAZTEC 2070:

Use with Greensboro Signal System

NAZTEC APOGEE SOFTWARE 2070 CONTROLLER
INDUCTIVE LOOPS DETECTOR PROGRAMMING
SIZE DI::Q':ACE § SWITCH| DELAY | STRETCH LZ', é 2 g %
LOOP TURNS | | PHASE S|Z2lels
[FT) | STOPBAR z (PHase)| TME [ TiME |Z|E[B]E]| =
(FT) z =12]E| =
PP Left turn loop calling 2 phases 1A 6X40 0 242 | X 1 6 15 - XIx]1-1-1x
VD | bined st | 2A/81 6X6 300 5 X 2 - - - X|IX|X]|X]|X
oop combine ystem loop
28/52 6X6 | 300 x| 2 [ - | - - Ix[x|{x]|x]x 2/(L70 Co:troller
4A 6X6 | 300 x| 4 | - - 34 |-1xl-=-1-1x w/Naztec Apogee
Streich Detection for sidestreet Software
4B 6X40 0 242 | X 4 - 10 - X|IX|-1-1X
PP Left turn loop calling 2 phases 5A 6X40 0 242 | x| 5 2 15 - xIxl1-1-1x
6A, 6B 6X6 300 5 X 6 - - 1.6 | X|X|-]-|X
Streich loops
6C, 6D 6Xé6 90 4 X 6 - - - X|X|-1-1X
Protected left turn phase loop 7A 6X40 0 242 | x| 7 - 3 - X|x|-]-1x
Sidestreet loop 8A 6X40 0 2-42 |x| 8 | - 10 - IxIx|-]-|x
System Loop s3 6x6 | +125 5 x| - | - - - I--1-1x]x

Detector Programming Attributes

Switch (Phase) - Typically used for protected/permitted left
turns to call and extend the (primary) protected phase after
the side street is serviced and extend the (secondary)
permitted time for the corresponding adjacent through phase.

Calling - Select to place call during red. Selecting this
attribute is similar to selecting ALL for NEMA's "Place
Call During Phase.” (Usually selected)

Extension - Select to extend the green time. Gap resets after
each call. Must be selected whenever Vehicle Extension Time
is entered in the timing chart. (Usually selected)

Added Init. - Volume-density feature that extends the Minimum

Green timer. Use if loop operates using volume-density detection
Stretch Time - Enter in intervals of .1 second

Naztec Apogee cannot be programmed for Full Time Delay

Loop Chart Typicals
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Volume density loop
Volume Density with DCEC for sidestreet {

Left turn loop calling 2 phases
(with volume density on phase 2)

Stretch Loops {

Sidestreet loop

System Loop

Both of these charts are also
used for Cary Signal System
(2070N Equipment)

Volume density loop combined w/System Loop

Volume Density with DCEC for sidestreet {

Left turn loop calling 2 phases
(with volume density on phase 2)

Stretch loops {

Sidestreet loop
System Loop

NEMA LOOP & DETECTOR INSTALLATION CHART
with TS-1 CABINET
INDUCTIVE LOOPS DETECTOR UNITS
DIST. FROM ] T ol TIMING PLACE | INHIBIT
oop | SZE | “qomm [Turs |Z|E| UV [Z|E 4 e pommic| oo
(ft) (#) Z]|%| NO. | Z| x| 5 |PHASE | FEATURE | TIME | pHase | GREEN?
2A 6X6 300 4 |x 1 x[1] 2 . - ALL NO
4A exe | 300 [ 4 x| [ ][] - - 4 NO TS-1 Cabinet
4B 6X40 0 |2-4-2|X 2| 4 | pcec 52 ALL NO Enter Stretch fimes
1| 5 | DELAY 15 ALL YES in intervals of
5A 6X40 0 |2-4-2|X 3 |x
2| 2 | DeELAY 3 2 NO -25 second
6A, 6B 6X6 300 4 . y 1| 6 |EXTEND| 1.75 ALL NO
6C, 6D | 6Xé 90 4 |x 2| 6 - - ALL NO
8A 6X40 0 exist| |x] 1 x|2] 8 - - ALL NO
SD1 6X6 +150 4 |X 5 |IX 2 System Detector
with TS-2 CABINET
INDUCTIVE LOOPS DETECTOR UNITS
size | OSLROM 3|2[nema(3|2]  TMING | GELY
LooP () STOPBAR | TURNS | Z (B[ oy cr (&5 DURING
[ﬂ) & & | FEATURE TIME GREEN2
2 |x - - NO TS-2 Cabinet
2A/SD1 | 6X6 300 4 |x
- |X System Detector
4A 6X6 300 4 |X 4 |x DELAY 100 YES Enter Stretch times
4B 6X40 0 |2-42|x 4 |x| [ocec | s2 No | in intervals of
.1 second
5 DELAY 15 YES
5A 6X40 0 2-4-2|X X
2 DELAY 3 NO
6A 6X6 300 4 |x 6 X EXTEND| 1.6 NO
6B 6X6 90 4 6 - - NO
8A 6X40 0 exist| [x] 8 |Xx - - NO
SD2 6X6 +150 4 |x - |x System Defector

7-09
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170 LOOP & DETECTOR INSTALLATION CHART
_ DETECTOR PROGRAMMING
INDUCTIVE LOOPS ATTRIBUTES 2 [ stATus
TIMING "2+ ]s]e]718 o
DIST. FROM 0 E z - z
SIZE 2| Z | NEMA 2035828 |22 |E
LooP STOPBAR | TURNS | G | & CARRY |"2153|E|3|2|e|3|E|2z]|8
) ph Z|Z | PHASE | DELAY | orocrc, |2 8 @3 gl8[E|"|3]|¢g 3
Volume density loop 2A 6X6 300 4 |X 2 | - SEC| - SEC) - |-|-[x|[x|-[x]|-|-]X
Volume Density with DCEC for sidestreet 4A 6Xé 300 | EXIST X|] 4 - SEC| - SEG) - |- |- f-|X]-f-[-]-[X 170 Controller
4B 6X40 0 2-4-2 X] 4 5 SEC| 20 SEC.f x| -|-|-|Ix|-|x|-|-|X f h
5 |sos| - s - |- |-|-|x|=|x[-|x[-| (Use for Durham
Left turn loop calling 2 phases and chkory
{with omit phase programmed) 5A 6X40 0 2-4-2]X 4 [B0SEG) - SEGI-J-f-]-f-]-fX|-[X]- Signal Systems)
2 3 SEC| - SEC X |-|-|-IX|-[x]|-|X]-
6A, 6B 6X6 300 4 X 6 - SEC| 1.6 SEC] - -1-1-Ix|-|x]|-]-|X
Stretch loops
6C, 6D 6X6 90 4 |X 6 - SEC] - SEC]-|-1-1-Ix|-|x]|-]-|X
Sidestreet loop 8A 6X40 0 |exst| x| 8 | - SEC| - SEC[-|-[-[-[x|-|x|-|-|x
Pedestrian pushbutton P81, P82 NA NA NA |X 8 - SEC| - SEC| - IXx|-|-1-1-|-1-|-1|-
System Loop SD1 6x6 | +150 | 3 |X - | - SEC| - SECf-1-|-|-|-|-|-|x|[x]|-
Detector Programming Attributes
Full Time Delay - Select to delay during green and red. If not Type 3 - This attribute will place call during green until the
selected, controller will time delay during red only. Selecting call drops or the Type 3 Limit expires. Once the Type 3
this attribute is equivalent to selecting NO for NEMA's "Inhibit detector drops off it will not be active until the next phase.
Delay During Green."” (Usually not selected) This attribute is similar to NEMA's EC/DC operation except that

the loop is disconnected after a set time instead of after a

Pedestrian Call - Select to assign as a pedestrian detector. . :
gap in traffic. (Usually not selected)

Used with ped push-button.
Calling - Select to place call during red. Selecting this

attribute is similar to selecting ALL for NEMA's "Place Call
Count - Select to count vehicles. (Usually selected with volume During Phase.” (Usually selected)

density loops)

Extension - This allows the detector to extend the green
time. Gap resets after each call. Must be selected whenever
Vehicle Extension Time is entered in the timing chart. (Usually
selected)

Reserved - Currently not in use. (Not selected)

Carry (Stretch) - Enter times in intervals of .1 second

STD. NO.
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For All Plans Oasis 2070L Timing Chart (Part 1)
® Main Street: Side Streets, Lefts, and Main —
55 mph (88 km/hr) - 14 sec Street Stopbar Detection:
50 mph (80 km/hr) - 14 sec Set to 4-8 sec, depending
45 mph (72 km/hr) - 12 sec on size of detection area,
40 mph (64 km/hr) - 12 sec grade, truck traffic, etc. OASIS 2070L TIMING CHART
<35 mph (56 km/hr) - 10 sec Typically 7 sec. CHASE
e Main Street - Typically 2.0 sec for stretch detection, FEATURE " ?
3.0 sec for low speed detection. For volume density, "
amount of time required to get vehicle traveling 5 mph Min Green 1* 10 7 7
(8 kph) under the speed limit from upstream loop to ' Extension 1* 3.0 1.0 3.0
stop line, generally 6.0 sec. e Max G ]
. . . . * 45 20 25
Side Street - Typically 1.0-3.0 sec. Adjust for size of o> e
detection area, grade, truck traffic, etc. # Yellow Clearance 3.6 3.7 3
e Maximum green times may be determined with the help of P Red Clearance 1.9 2.1
a software package. Alternately, a hand calculation # Red Revert 5.0 2.0
may be suitable: o Walk 1* 4 -
= Heaviest PHV per lane ,
Max Green 4+ 2(3600/est cycle 1ength) p Don't Walk 1 12 -
PHV = Peak hour volume Seconds Per Actuation* - -
e See STD. NO. 5.2.2 Max Variable Initial * - -
e A type of Backup Protection. Typically set to 5.0 for Time Before Reduction* . N
phase(s) used, otherwise default is 2.0 sec. (See Std. 2.3) Time To Reduce* - -
e Typically 4-7 seconds Minimum Gap - -
e See STD. NO. 6.0 l® Recall Mode MIN RECALL -
. /‘ Vehicle Call Memory YELLOW -
e None, Min Recall, Max Recall, Soft Recall, Ped Recall or
Ped Soft Recall e Dual Entry - o]
e Simultaneous Gap ON
e None, Red, or Yellow (See Definitions) n - .
* These values may be field adjusted. Do not adjust
e On or not selected (see Definitions) Min Green and Extension times for phases 2 and 6
lower than what is shown. Min Green for all other
* On or not selected, usually selected (see Definitions) phases should not be lower than 4 seconds.
Note: For Pre-Timed Signal, set Extension 1 to 0.0 and Recall
Position to Max Recall. Enter N/A for Vehicle Call Memory.
L] L] L] STD- No-
Signal Plan Timing Chart
SIGNAL DESIGN SECTION 5.2.1
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Oasis 2070L Timing Chart (Part 2)

OASIS 2070L TIMING CHART

For Volume Density Plans (See 5.2.3 Sheet 1) PHASE
FEATURE 2
Variable Initial Features (Time only during non-green portion of phase) Min Green 1* 12 7
e Amount added to Variable Initial Time (starting at 0) Extension 17 6.0 6.0 2.0
for each actuation of detector loops. Typical values: Max Green 1* 90 30 25
2.5 secs for single through lane
Yell I . . 3.1
1.5-1.8 sec for two through lanes ellow Clearance 43 3.6
1.0-1.5 sec for three through lanes Red Clearance 1.4 2.1 2
When traffic is more evenly distributed over multiple Red Revert 5.0 20
lanes, use lower number. Increase for high truck traffic. ol y
alk 1* -
e Time needed to service a queue reaching from detector Don't Walk 1 12 -
loop to stop line. Calculated by: \bs iz Per Actuti 15
, . e _ Distance to loop ) econds Per Actuation* : -
-_— + T
Maximum Variable Initial = 4 + 2 ( ST veh length = 20 (6m) o Wiox Voriable Imftial 34 -
. . . . e Time Before Reduction* 15 0
Gap Reduction Features (Time only during green portion of phase)
® Time To Reduce® 30 15
e Time that expires before gap reduction begins. Prevents i G 3.0 3.0
premature transfer of green. Typically 15-30 secs, but h Minimum _Gap : :
never less than the minimum green. Recall Mode MIN RECALL -
For sidestreet Volume Density, may use 0O or 5 sec. Vehicle Call Memory YELLOW _
e Amount of time over which gap time will reduce from Dual Ent — o
initial value (Extension 1) to minimum value i
(Minimum Gap). Typically 30-60 secs. Simultaneous Gap ON
For sidestreet Volume Density, may use 15 or 20 sec. * These values may be field adjusted. Do not adjust
e Set equal to lowest gap time that allows vehicle to IM'" Gf'l':e" “:di .E’di"sm" "'A"f'es(;” ph‘;sesﬁ ‘::d 6
clear dilemma zone. Typically 3.0 sec - 4.0 sec., but °i:“$;s S‘:"LU"I‘;I °n;:§e°|‘z:,'er t;'unun Tesr;c:r:d‘: other
no lower than 3.4 sec. for 55 MPH P :
Notes:
-The sum of the Time Before Reduction and the Time to Reduce
should not exceed the Max Green 1 time.
-The Extension 1 resets to the initial value if the serviceable
conflicting call is removed (eg. Turns right on red).
. . e STD. NO.
Signal Plan Timing Chart
SIGNAL DESIGN SECTION 5.2.1
TRANSPORTATION MOBILITY AND SAFETY DIVISION
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SE-PAC 2070 Timing Chart
(Burlington and Raleigh Signal Systems)

For All Plans

e See Sheet 1, Min Green 1

SE-PAC 2070 TIMING CHART

e See Sheet 1, Extension 1
e See Sheet 1, Max Green 1

e See STD. NO. 5.2.2

e See Sheet 1, Walk 1

7

¢ See Sheet 1, Don't Walk 1

For Volume Density Plans

e See Sheet 2, Seconds per Actuation

FEATURE 2 4 5

® Min Green * 10 7 7
Passage Gap * 3.0 2.0 2.0
Moximum Green * 45 25 15
Yellow Change 3.9 3.4 3.0
Red Clear 1.8 2.1 22
Wwalk * - - -

Pedestrian Clear - - _

'@ Added Initial * - -

7

'® Maximum Initial * - -

e See Sheet 2, Maximum Variable Initial
e See Sheet 2, Time Before Reduction
e See Sheet 2, Time to Reduce
e See Sheet 2, Minimum Gap
For All Plans

e None, Min Recall, Max Recall, Soft Recall, or Ped Recall —

Time Before Reduction * - -

Time To Reduce * - -

'® Minimum Gap - -

e Lock or Non-Lock (See Definitions)

e On or not selected (see Definitions)

e On or not selected, usually selected (see Definitions)

Note: For Pre-Timed Signal, set Extension 1 to 0.0 and Recall
Position to Max Recall. Enter Non-Lock for Vehicle Call Memory.

e Recall Mode MIN RECALL -

e Vehicle Call Memory LOCK NON-LOCK
® Dual Entry - ON

¢ Simultaneous Gap ON ON

Note: SE-PAC Software cannot use Red Revert for backup protection.

Phase omits must be used.

* These values may be field adjusted. Do not adjust
Min Green and Extension times for phases 2 and 6
lower than what is shown. Min Green for all other
phases should not be lower than 4 seconds.

Signal Plan Timing Chart
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Naztec Apogee 2070 Timing Chart

(Greensboro Signal System)

For All Plans NAZTEC APOGEE 2070 TIMING CHART
e See Sheet 1, Min Green 1 PHASE
e See Sheet 1, Extension 1 \ FEATURE 2 P 5
e See Sheet 1, Max Green 1 \%Min Green * 12 7 7
* See STD. NO. 5.2.2 N Gap, Extension * 6.0 2.0 2.0
* See Sheet 1, Walk 1 ['® Maximum Green 1 * 90 30 20
* See Sheet 1, Don't Walk 1 ® Maximum Green 2 * 110 25 25
. Yell Cl 5.1 3.8 3.0
For Yolume Density Plans oow T
e See Sheet 2, Seconds per Actuation Red Clear 1.2 1.9 21
Walk * 4 - -
e See Sheet 2, Maximum Variable Initial :
. . Pedestrian Clear 16 - -
e See Sheet 2, Time Before Reduction
'@ Added Initial * 1.5 -
e See Sheet 2, Time to Reduce s Mo . 3
aximum Inma _
* See Sheet 2, Minimum Gap Time Before Reduction * 15 -
Time To Reduce * 60 -
For All Plans -
ini G . -
e None, Min Recall, Max Recall, Soft Recall, or Ped Recall — ] Minimum Gap 3.0
- Recall Mode MIN RECALL -
® Yes or No (See Definitions)
ke Lock Calls YES NO
e On or not selected (see Definitions) e Dual Entry _ ON
* On or not selected, usually selected (see Definitions) ————————4 Simultaneous Gap ON ON
) . ] * These values may be field adjusted. Do not adjust
Note: For Pre-Timed Signal, set Gap, Extension 1 to 0.0 and Recall Min Green and Extension times for phases 2 and 6
Position to Max Recall. Enter No for Lock Calls. lower than what is shown. Min Green for all other
phases should not be lower than 4 seconds.
Note: Naztec Apogee Software can not use Red Revert for backup
protection. Phase omits must be used.
. . . STD. NO.
Signal Plan Timing Chart
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For All Plans

NEMA Timing Chart (Also for Cary 2070N Signal System)

e See Sheet 1, Min Green 1

e See Sheet 1, Extension 1

e See STD. NO. 5.2.2

e See Sheet 1, Max Green 1

e None, Min Recall, Max Recall, Soft Recall or Ped Recall

e Lock or Nonlock

e See Sheet 1, Walk 1

e See Sheet 1, Don't Walk 1

For YVolume Density Plans (See 5.2.3 Sheet 1)
Variable Initial Features (Active only during non—green portion of phase)
e Number of vehicles that arrive that will not count toward
Maximum Initial value. For most controllers, this value
is zero. If needed (such as Traconex TMP 390 and
Minnesota Microtronics 800 controllers), the Actuation
B4 Add may be calculated:
Actuation B4 Add = MHLEE%QL;.&

e Amount added to Variable Initial Time (starting at 0)

for each actuation of detector loops. Typical values:
2.5 secs for single through lane
1.5-1.8 sec for two through lanes
1.0-1.5 sec for three through lanes
When traffic is more evenly distributed over multiple
lanes, use lower number. Increase for high truck traffic.
For the Traconex and Minnesota Microtronics controllers:
2.0 secs for single through lane
1.3-1.5 sec for two through lanes
1.0-1.3 sec for three through lanes

NEMA TIMING CHART
PHASE
FEATURE 2 4 6
P Minimum Green* 12 7 12
Passage/Gap* 6.0 1.0 6.0
Yellow Change Int 4.3 3.6 4,
Red Clearance 1.4 2.1 1
Maximum 1% 90 20
Recall Position MIN RECALL NONE
Vehicle Call Memory LOCK NONLOCK
> Walk * 4 -
Flashing Don't Walk 12 -
Yolume Density ON OFF
e Actuation B4 Add* o -
® Sec Per Actuation* 25 -
» Maximum  Initial * 34 -
p Time B4 Reduction® 15 -
» Time To Reduce* 30
[ Minimum Gap 3.0

* These values may be field adjusted. Do not adjust
Min Green and Extension times for phases 2 and 6
lower than what is shown. Min Green for all other
phases should not be lower than 4 seconds.

e See Sheet 2, Maximum Variable Initial

Note: For Pre-Timed Signal, set Passage/Gap

Gap Reduction Features (see Sheet 2)
Notes:
-The sum of the Time Before Reduction and the Time to Reduce
should not exceed the Max Green 1 time.
-The Passage/Gap resets to the initial value if the serviceable
conflicting call is removed (eg. Turns right on red).

to 0.0 and Recall Position to Max Recall.
Enter N/A for Vehicle Call Memory.

Note: NEMA Equipment cannot use Red Revert
for backup protection. Phase omits must be used.

- - - STDI NOI
Signal Plan Timing Chart
SIGNAL DESIGN SECTION 5.2.1
TRANSPORTATION MOBILITY AND SAFETY DIVISION
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For All Plans 170 Timing Chart (Durham and Hickory Signal Systems)

® See Sheet 1, Min Green 1

® See Sheet 1, Extension 1 170 TIMI NG CHART
* See STD. NO. 5.2.2 PHASE
FEATURE 2 4 6
®
See Sheet 1, Max Green 1 e Minimum  Initial * 12 7 12
® None, Veh Recall, Ped Recall, Max Recall, Soft Recall Vehicle Extension® 6.0 1.0 6.0
* None, Yellow Lock, Red Lock Yellow Change Int 4.3 3.6 4.4
Yellow Lock begins locking call during yellow, Red Lock Red Clearance 1.4 2.1 1.4
begins locking call during red. Typically None for Maximum  Limit* 90 20 90
stopbar detection and Yellow Lock for setback detection. ‘
Recall Position VEH RECALL NONE VEH RE
*On or Off Vehicle Call Memory  |YELLOW LOCK| NONE  |YELLOW
* See Sheet 1, Walk 1 Double Entry OFF ON (¢]
Walk* 4 R
e See Sheet 1, Don't Walk 1 -
¢ Flashing Don’t Walk 12 -
® Used with Type 3 Limit Detector Attribute, See STD NO. 5.2:3 e Type 3 Limit _ R
For Volume Density Plans (See 5.2.3 Sheet 2) P Add Per Vehicle 1.5 -
. e . . . i Initial* 4 -
Variable Initial Features (Active only during non-green portion of phase) ﬁMaxtmum o m* 3
® See Sheet 2, Seconds per Actuation P Moximum _Gap — 7.0 1.0
|» Reduce 0.1 Sec Every 1.5 -
® See Sheet 2, Maximum Variable Initial Minimum Gap 3.0 1.0

Gap Reduction Features (Time only during green portion of phase) These values may be field adjusted. Do not adjust
Min Green and Extension fimes for phases 2 and 6
lower than what is shown. Min Green for all other

phases should not be lower than 4 seconds.

* The gap the controller starts reducing from. Unlike NEMA and
2070L controllers, the 170 starts reducing this gap immediately.
Typically 6.8-8.0 secs. If Volume Density is not used, enter
Vehicle Extension time, as a time must be entered. Notes:

-For non-volume density operation, set Maximum
Gap and Minimum Gap equal to Vehicle Extension.

-For Pre-Timed Signal, set Vehicle Extension to
0.0 and Recall Position to Max Recall. Enter

® Maximum Gap reduces by 0.1 sec after this much time until
it reduces to the Minimum Gap. Typically 1.0-2.4 secs.

e See Sheet 2, Minimum Gap. If Volume Density is not used,

enter Vehicle Extension time, as a time must be entered. none for Vehicle Call Memory.
] . . STD. NO.
Signal Plan Timing Chart
SIGNAL DESIGN SECTION 5.2.1
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Through Movement Clearance Distances

Round distances up to the
nearest 5' (im) increment
unless distance is very long

Yield Sign ‘&

——

- =

When pedestrian signals
are present, clear to the
near side of the crosswalk

E4
— _" ] _____——“—1
—T;P

Need to clear right
turn (if signalized)

—x

——

——

4
I
— -~ —
-
&

——

Change and Clearance Intervals

7-05
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Standard Left Turn Movement Clearance Distances

Round distances up to the
nearest 5' (1m) increment
unless distance is very long

N

When pedestrian signals
are present, clear to the
near side of the crosswalk

S§TD. NO.

Change and Clearance Intervals
SIGNAL DESIGN SECTION 5.2.2

TRANSPORTATION MOBILITY AND SAFETY DIVISION
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Other Left Turn Movement Clearance Distances
Median, Dual Left, Setback

Round distance up to the
nearest 5' (1m) increment
unless distance is very long | |

‘, ‘ t’ Extend clearance line
to clear median

I
® | I
Yield Sign o

a1t
|
|
|

NN

7-04

Change and Clearance Intervals
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Determination of Yellow Change
and Red Clearance Intervals

Yellow Change Interval

. - S
Yellow interval = t + 5 64.4g

= perception reaction time, typically 1.5 seconds
design speed*, in ft/sec

= deceleration rate, typically 11.2 ft/sec®

grade

o o <
I n

Round up to nearest 0.1 second.
Minimum yellow change interval is 3.0 seconds.

Hold stakeholder discussion®** when calculated
yellow change interval is longer than 6.0 seconds.

Red Clearance Interval
Red int 1= w w = width of intersection, in feet
ed interval =7 v = design speed*, in ft/sec

If the initial calculation results in an all red time
longer than 3.0 seconds, recalculate the red time as
follows:

. 1, w
Recalculated red interval = 5 ({--3)+3
Round up to nearest 0.1 second.
Minimum red clearance interval is 1.0 seconds.

Hold stakeholder discussion™* when recalculated red
clearance interval is longer than 4.0 seconds.

Notes

* Design speed is the speed limit unless a speed study determines
that the 85th percentile speed is faster or intersection
geometrics compel vehicles to traverse the intersection slower.

** The purpose of a stakeholder discussion is to provide advance

notification and involvement to stakeholders and provide an
opportunity to consider possible countermeasures.

For most left turn lanes, assume a speed of 20 mph (32 kph) to
30 mph (48 kph). For locations with unusual conditions a higher
or lower speed may be appropriate.

For separate left turn phases, calculate yellow and red
intervals.

For left turns without a separate phase, calculate yellow and
red times for both the through movement and the left turn
movement. Use the highest yellow and enough red to equal the
highest total time.

Where existing times are higher than calculated times, use the
calculated values unless there is a documented history of the
need for higher times. If approach is high speed and existing
times are significantly higher than the calculated times, use
the calculated values but consider adding a note to the plan

to direct field forces to reduce the time incrementally.

Include in the note how much and how often to reduce time until
the final value is reached. (Ex. Existing Yellow Change Interval
for phase 2 may be decreased by 0.2 seconds per week until the
required value is reached.)

Where revising a location or adding a new signal along a
corridor, consider comparing clearance times at adjacent
intersections to new calculations to meet driver expectations.

Sources:
Traffic Engineering Handbook, Fifth Edition, Institute
of Transportation Engineers, 1999.

A Policy on Geometric Design of Highways and Streets,
Fourth Edition, American Association of State Highway
and Transportation Officials, 2001.

STD. NO.
Change and Clearance Intervals
SIGNAL DESIGN SECTION 5.2.2
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Maximum Initial

Sec per Actuation

Variable Initial Parameters

34 56C ——-—-—-——-mm e -

53
5'% = 2.5 sec Queue
T 3 reaches
2 detector
- loop

Minimum Green = 12 se¢c-4- - - - - - - = d4—\ -~ -~ - —— -} —(— .

One vehicle
arrival
vo = Beginning of phase red Vo Vehicle actuations

with no vehicles waiting

Variable initial operation increases the MIN Green interval
in a manner dependent upon the number of vehicle actuations
placed on the phase while it is in the Yellow or Red
interval. The variable initial interval is calculated as a
function of the vehicle actuations and the MIN Green,
Seconds Per Actuation, and MAX Variable Initial settings.
The following relationship calculates the variable initial
interval:

Initial Interval = (# of Vehicle Actuations) X (Seconds Per Actuation Sefting)

If the calculated initial interval is less than the MIN
Green setting, the MIN Green time will be used as the
initial interval. If the calculated initial interval is
greater than the MAX Variable initial setting, the MAX
Variable initial will be used as the initial interval.

Time B4
Reduction

Gap Reduction Parameters

Time to Reduce
45 sec

Extension/
Passage/Gap = 6.0 sec —

Gap Time
(seconds)

Minimum Gap = 3.0 seC —-

Maximum Green

90 sec

Gap Reduction reduces the allowable gap between successive
vehicle actuations by dynamically decreasing the extension
time. The rate of reduction is based on the setting of the
Extension, Minimum Gap, and Time to Reduce settings. Using
this method, the gap will be reduced by the following
relationship:

Reduction = Extensj_o_nﬁ—Mmmum_Gap x (Current Green Interval Time — TBR)
This reduction begins when the Green interval has timed

the Time Before Reduction (TBR) setting. Reduction of the
allowable gap will continue until the gap reaches a value
equal to or less than the Minimum Gap In the presence of
continual vehicle actuations, the phase will not gap out,

. 1 ' 15 60 90
o = Beginning of phase green ° even if the gap has been reduced to zero.
t, = Serviceable conflicting call arrives Phase green time (seconds)
. . . STD. NO.
Volume Density Timing Example 2070L and NEMA Controllers
SIGNAL DESIGN SECTION 5.2.3
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Maximum Initial = 34 sec - |- - - - ———————————————— —— — —

§ - Add per Vehicle Variable Initial
- O =
O 5 2.5 sec Queue Parameters
T 3 reaches
T detector

loop

Minimum Initial = 12 se¢c - |- - - - - - - =d———————-F ———— - ——— —— —————

One vehicle

arrival
Vg = Beginning of phase red with
no vehicles waiting Vo Vehicle actuations
Maximum Gap = 7.0 sec —{---————--| - Reduce 0.1 | :
il Sec Every | Gap Reduction
Vehicle Extension = 6.0 sec — | == 1.5 sec [ [
° — ! ! ! Parameters
E® : 0.1 sec ! :
= 5 I (Step size) I
g3 | | |
o= | : Note: The controller begins timing the
Minimum Gap = 3.0 seC — - ———-———— d_ — gap reduction from the Maximum Gap
: I : (7.0 sec) when it gets a conflicting
I : I call; however, the 'real’ maximum gap
: Maximum Limit ! : }s the Yehicle Extgnsiop (6.9 sec).
I 90 sec i 1 The Vehicle Extension time V.Vlll never
! I ! go above 6.0 seconds. The time the
+ R éo 90 controller takes to reach the Vehicle
tqo = Beginning of phase green ° ! . Extension from the Maximum Gap is
t, = Serviceable conflicting call arrives Phase green time (seconds) the 170's version of Time B4 Reduction.

STD. NO.

Volume Density Timing Example — 170 Controller
SIGNAL DESIGN SECTION 5.2.3
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Standard Signal Plan Legend

Other Common Symbols

LEGEND PROPOSED EXISTING
PROPOSED EXISTING [, TS Modified Pedestrian Head N/A
O— Traffic Signal Head o— @) Metal Strain Pole O
O— Modified Signal Head N/A O Metal Pole with Mastarm O
— - . S'g? = O Signal Pedestal e
I? "ie.l.%esp'lgslho%lff'fgg? I& HSei(]g(L * — DD — Directional Drill N/A
o— Signal Pole with Guy o—) o Ovut of Pavement Detector o«

J, Signal Pole with Sidewalk Guy < 2 Video Detection Area O
—> Inductive Loop Detector (—-_l-;-_;_'-_-) ‘> Out of Pavement Detection Area <O
|Z Control Ie’: & Cabinet e M| Master Controller & Cabinet TMy
| Junction Box u N/A Railroad Cantil x o

—————-— 2-in Underground Conduit ——-——— atlroa antiever
N/A Right of Way — N/A Railroad Gate and Flasher ]
— Directional Arrow —> N/A Railroad Tracks —
® o ¢ Construction Zone Drums e o o
_ Construction Zone -
_ New Pavement N/A
Note:
N/A Wheelchair Ramp
Symbols for utilities, hydrology, property .
lines, etc. should mirror standards set N/A Wheelchair Ramp /.\
by NCDOT's Roadway Design Unit. @ Sign I.D. @
Common Drawing Symbols —
SIGNAL DESIGN SECTION 5.3
TRANSPORTATION MOBILITY AND SAFETY DIVISION
7-09 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 1




Typical Appearance of Signal Face |.D.

SIGNAL FACE I.D.
All Heads L.E.D.

®@ ® ©®

OO OO
(300mm}) (300mm}) = (o
(300mm) s 1 (500 @&i.é.é
O O
51 1, 12 21, 22

42 P21, P22 P61, P62

OOOD

42
61, 62

Signal FacesHeads with Special Characteristics

Optically Section
Programmed with
Head Louver

R ®
Y 12" <:> 12"
(300mm) (300mm)

o ®

STD. NO.

Signal Face 1.D. Details
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Project Type

Indicate whether 'New Installation,’ 'Signal Upgrade,’
or 'Temporary Signal.'

Graphic Scale

Include a graphic scale on all plans.

Plan Description

Description should include:
# Phases
Type of Actuation
w/ Special Features (if any)
Isolated or System (including type)

Text and Lettering

-Letter sizes should approximate the following:
Title block street names and title heads...3/16in (5mm)
All other lettering............ v, 1/8in (3mm)

-List the routes in the title block using the word "at”,
not "and"”, as follows:

SR XXXX (Tree Avenue) at SR XXXX (Stump Drive)
-0OR-
SR XXXX (Tree Avenue) at SR XXXX (Stump Drive)/NC 123 (Branch Street)

Metric Block

For metric plans, include the metric block in the upper
righthand corner.

North Arrow

For Spot Safety projects, align the main street to run
horizontally across the plan where possible. For
Contract projects, align the plan in the same general
direction as the roadway plans. For closed loop system
projects, align signal plan sheets in the same general
direction as the cable routing plans where possible.

Address

For plans developed in house, include the department
logo with the Signals & Geometrics Section’'s address
in the title block.

For plans developed by private engineering firms,
include the department logo with the Signals &
Geometrics Section’s address in the title block and
the firm's name with address on the plan sheet beside
the title block.

For plans developed by municipalities, include the
department logo with the Signals & Geometrics Section's
address in the title block and the municipality's name
with address on the plan sheet beside the title block.

For plans developed by private engineering firms for a
municipality, include the department logo with the
Signals & Geometrics Section's address in the title
block and the firm's name with address on the plan sheet
beside the title block.

Note: Private engineering firms and municipalities are
responsible for placing their name with address on the
plans. Company or municipal logos are permitted
providing they do not detract from the plan.

Miscellaneous Drawing Format ltems

STD. NO.

SIGNAL DESIGN SECTION E;-E;
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Typical Signal Plan Layout

Phasing
Diagram
with
Detection
Legend

Table
of
Operation

Signal
Face I1.D.

Loop Chart

Plan Description

Notes

Intersection

Timing Chart

Proposed Pavement
Markings
or Pole Locations
(if required)

Legend

Lower Title Block

11-06

Miscellaneous Drawing Format ltems

SIGNAL DESIGN SECTION
TRANSPORTATION MOBILITY AND SAFETY DIVISION
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Typical Border Sheet with Dimensions

!

22" (560mm)

34" (860mm) >
l«— 3.0" (80mm) 0.5" (15mm)— |<—

Typical Upper Title Block

0.5” (15mm) —

PROJECT REFERENCE NO. | SHEET NO.
Mo

H_/

For metric plans

C—— ¥~ US_16-601_(East_Boulevard) SEAL

Division_ § Wake Count

PLAN DATE: April 2004 LG L —

PREPARED BY: J A Dog REVIEWED BY:
REVISIONS INIT. DATE

........... SIGNATURE DATE
........... §IG. INVENTORY NO. 05_432]

Typical Lower Title Block

. . STD. NO.
Miscellaoneous Drawing Format ltems
SIGNAL DESIGN SECTION 5.5
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Revisions

When revising an existing traffic signal plan, include the revision number, date, and revision description.

Additionally, enclose the revision number in a triangle and place the triangle on the plans near the affected
area if needed for clarity.

When the PE making the revision is the same PE who sealed the original plan, the PE initials and dates
the revision block and reseals the original plan with the original date.

SEAL
__US_16:601_(East_Boulevard) | e,
at SR8 280,
SR_1234_(Elm_Street) A L
Division 5 Hake County Balgight '., i
[ TTETTSRTTTI CITII— AL
PREPARED BY: J A Doe REVIEWED BY: AY. i “h\-(:‘t“s
REVISIONS INIT. DATE CTHYTMIG Zﬂm
Wiioorade 1o, defectors - ABC ... 1o {A[TI0A|
S | e e — e

When the PE making the revision is different than the PE who sealed the original plan, then a "Revision Seal”
block needs to be added to the title block to the left (preferred) or just above the title block on the original

plans. In addition, add the text "Not a certified document as to the Original Document but only as to the Revisions -

This document originally issued and sealed by 'name,’ 'PE number,’

on 'date.’ This document is only certified
as to the revisions.”

]__US_16-601_(East Boulevard)__| weo cernries document os
at o the Orlginol Document but
|-"TTTSR1234_(Eln_Street) | Qoo Awisins
Division § Wake County Balgigt] | (ssved and sealed by
TR YT VO T X TR— | At S Ziombo, P "2,
PREPARED BY: J A Doe REVIEWED BY: TNsdoa:’uHsal;urrIﬂod
REVISIONS INIT. DATE my
Viiporade_ioce, delectors. - &G ... ... Tl 4ITIA 05 fo the revisfons.
GTANATURE PATE RPN NN NN ererrepeeremry 054321

Miscellaneous Drawing Format ltems
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Signal Cable Calculations

Signal Cable
There is only one pay item for signal cable; combine measurements for 16-4 and 16-7 cable. Route cable to
minimize the length of cable used. Add 3' (1 m) extra in cabinets. Add 3' (1 m) extra at each signal head.
Assume 30' (10 m) down poles. Note: Use 2 separate cable runs if there are more than 6 heads on a phase.

Example (See sheet 2)

Heads 61 & 62:

3' (beside head) + 12' + 3' (beside head) + 270' + 30' (down pole) + 10' (to cabinet) + 3' (in cabinet) = 331’
Head 11
3' (beside head) + 256" + 30’ (down pole) + 10’ (to cabinet) + 3' (in cabinet) = 302’
Heads 41 & 42:
3' (beside head) + 15' + 3' (beside head) + 105" + 30’ (down pole) + 10' (to cabinet) + 3' (in cabinet) = 169’
Head 43:
3' (beside head) + 220' + 30' (down pole) + 10’ (to cabinet) + 3' (in cabinet) = 266’
Heads 31, 32, 33 & 34:
3' (beside head) + 15' + 3' (beside head) + 10’ + 3' (beside head) + 12' + 3' (beside head) + 150’
+ 30' (down pole) + 10' (to cabinet) + 3' (in cabinet) = 242’
Heads 21 & 22:
3' (beside head) + 15' + 3' (beside head) + 55' + 30' (down pole) + 10' (to cabinet) + 3' (in cabinet) = 119’
Total: 331’ + 302" + 169’ + 266' + 242" + 119’ = 1429’
Round up to nearest 10' = 1430’
. . STD. NO.
Plan Quantity Calculations
SIGNAL DESIGN SECTION 5.6
TRANSPORTATION MOBILITY AND SAFETY DIVISION
7-09 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 4




Signal Cable Example Diagram

43
3Y//
15" 10' 12’
4 45 @
3 AVAAVEAVEA T
0> 62 332 33 34 220’
12'(4) @

~{§|l 2|

Legend
@ 16-4 Conductor
@ 16-7 Conductor
A Phase/Overlap
22 Signal Face 1.D.

15" Segment Distance

. o STD. NO.
Plan Quantity Calculations
SIGNAL DESIGN SECTION 5-6
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Messenger Cable & Loop Lead-In Calculations
Messenger Cable (Spanwire)
Example (See sheet 4)
Note: Do not add any length for guys as they are included as a pay item for guy assemblies.

145" + 170" + 110" + 172 = 597’

Round up to nearest 10' = 600’

Loop Lead-In Cable

Each loop lead-in wire connects 1 loop to the cabinet if the is wired separately. Quadrupole and

volume density (counting) loops need to be wired separately. If multiple loops are wired together,

1 lead-in connects the group to the cabinet. Low speed and extend (stretch) loops may be wired together.
Include lead-in for pedestrian pushbuttons and microwave detectors. Assume 30' (10 m) up or down poles.

Example (See sheet 4)

Loops 2A & 2B (together) and 5A (separate):
25' + 30’ (up pole) + 172' + 30' (down pole) + 10’ (to cabinet)

= 267' X 2 = 534/
Loop 6A and 6B (each separate):
250' + 25’ + 30" (up pole) + 110" + 30' (down pole) +10' (to cabinet)

= 455' X 2 = 910’
Loop 1A:
25' + 30’ (up pole) + 110" + 30’ (down pole) + 10’ (to cabinet)

= 205’
Loops 3A, 3B, and 3C (each separate): 15

= 15' X 3 = 45’

Loop 4A and 5B (each separate):
50' + 30" (up pole) + 170' + 110" + 30" (down pole) +10' (to cabinet)

_ , : : : . , 400' X 2 = 800'
Total: 534' + 910’ + 205’ + 45' + 800' = 2494

Round up to nearest 10’ = 2500’

STD. NO.

Plan Quantity Calculations
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Loop Lead-In & Messenger Cable Example Diagram

I Vo
) |

\
50’ A ¥ \ 25’
Separate 4A & 5B /[ 0 \| \ Separate each loop
/' / \ 250’
s 7/ | Separate 6A & 6B
—d é' H
4 |
/
/// ! s
____-—-——=="’/’// ==:====;§E?7§5
_ — =¥ - __O6A

y

T

y

B9

15’
Separate each loop

2A & 2B Together
5A Separate :

. . STD. NO.
Plan Quantity Calculations
SIGNAL DESIGN SECTION 516
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Typical Pedestrian Heads

Retrofit Installation

Standard - Countdown Pedestrian Head

Alt Preemption Pedestrian Head

7, J
I
12” {300mm) [ 9" (225mm) | 71" (280mm)
Housing Symbol Symbol
l —1 Minimum
\, <z
7 J

A Housing |

T —
1? (225mm} ”
Numerals 12” (300mm) | 9" (225mm)
Housing Symbol
16” (400mm)
A

Pedestrian Head Guidelines

-With pretimed operation, use "Ped Recall” when
push buttons are not used.

-Also with pretimed operation, "Max Time” should
not be less than the total of "Walk” and
"Flashing Don't Walk” times.

-Typically, do not use countdown pedestrian heads

with railroad preemption (unless pretimed operation).

-Countdown heads may not be compatible with
some forms of EV or Fire Preemption.
-Existing 9” (225 mm) Housing, 2 section
pedestrian heads are allowed when

distance to head is less than 100 feet (30m).
-For head numbering refer to Std. No. 3.0:1.

Pedestrian Timing

-"Walk Time": Minimum 4 to 7 seconds, depending
on pedestrian volume and characteristics.
-"Flashing Don't Walk Time"” (FDW): Enough time

to get from curb or shoulder to farside of the
farthest traveled lane (D). Assume 4 feet (1.2m)
per second (S), minus the concurrent yellow
change interval (YC). Use slower travel speed
where a high percentage of slower moving
pedestrian traffic can be expected.

FOW =3 - YC

Pedestrians Heads & Timing

STD. NO.
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Typical Numbering for Flashers

Table of Operation for Flashers

11
12

21 23 .
22 24 (Main Street)

13
14
Side
Street

SIGNAL FACE 1.D.

21, 23 (V)] ®) 11+ 13

A 18"
(450mm)
Yy min

22, 24 |(Y) ®)| 12, 14

TABLE OF OPERATION
INTERVAL

SIGNAL

FACE ]2

ON [OFF
OFF| ON
ON |OFF
OFF| ON

Flashers

SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7"‘()‘1 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

7.0
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Signal Head Approach Display and Alignment

Single Lane Approach Single Lane Approach with Turning Bay

O

Y

O

Lane

O

18” 18"
(450mm) (450mm)
min C) Y min

or *

g @

Lane Lane

S b

* Engineer to determine based
on site specific characteristics

Multilane Approach

T

Lane Lane

¢ ¢

Lane Lane
Line Line

- Flash vertically mounted heads alternatively

General Guidelines

- Flash horizontally mounted heads concurrently

7-04

Flashers
SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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Actuated Flasher with Overhead Sign

Single Lane Approach

Single Lane Approach with Turning Bay

" 12"
12 I::@-"I—N:

VEHICLE ENTERING

VEHICLE ENTERING [ 12"

12" " . 12" .
mﬂ:]n '2[thﬁ 12

WHEN FLASHING WHEN FLASHING |IIN
Lane Lane
¢ Line

[q]

Multilane

Approaches

12"

2"k

VEHICLE ENTERING

12" 12

WHEN FLASHING IIIN.

9

Lane

Line
I /

Lane
¢

—Sign may be installed at intersection or

in advance of intersection,
at engineer’s discretion

General Guidelines

—Typical sign size: 114"x36"”

—Lettering size: 8"D

—See drawing notes (Std. No. 5.0) for notes specific to actuated flashers

7-04

Flashers
SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

7.0

SHEET 3 OF 5




Actuated Flasher with Ground-Mounted Sign

Single or Multi Lane Approaches

sVariable
Distance

VEHICLE
ENTERING
WHEN
FLASHING

(Wi14-144)
48"x48"

GROUND MOUNTED
SIGN DETAIL

General Guidelines

— For multilane divided roadways with medians -

See drawing notes (Std. No. 5.0) for notes specific to actuated flashers

dual ground mounted signs may be installed * Refer to MUTCD Table 2C—4 for advance placement of signs
STD. NO.
Flashers
SIGNALS & GEOMETRICS SECTION 7'-()
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH SHEET 40OF S

7"()‘l NORTH CAROLINA DEPARTMENT OF TRANSPORTATION




Loop Placement for Actuated Flashers

Main Street Loop Placement
(Single or Multilane)

)

Side Street Loop Placement

—

Ml ¥
L —
L2
D
) g <
Speed Limit D
mph (km/hr) ft (m)
40 (64) 250 (75)
5 (72) 300 (90) L1 )
50  (80) 355 (110) O
55 (88) 420 (130)
L = 6ft X 6ft (1.8m X 1.8m), Presence loop
L1 = 6ft X 6Fft (1.8m X 1.8m), Presence loop (Loop L1 is optional)
L2 = 6ft X 40ft To 60ft (1.8m X 12.0) Quadruple loop
STD. NO.
Flashers
SIGNALS & GEOMETRICS SECTION 7.0
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Sign No. Description Graphic Sign No. Description Graphic

R1-1 "STOP" Sign R3-5a Through Arrow "ONLY" Sign 1
ONLY

" " oo R3-5L Left Arrow "ONLY" Sign ‘

R1-2 YIELD™ Sign @ R3-5R  Right Arrow "ONLY" Sign ONLY

R3-6L Combined Through
R3-1 No Right Turn Sign //%/ Y R3-6R gndbl__efg ?EPOW ﬁlgn '{
R3-2 No Left Turn Sign ] ’ - ombine rough

%m/ and Right Arrow Sign S

////////47/¢/
NO R3-18  No U-Turn/No /\@@);

R3-3  "NO TURNS" Sign Left Turn Sign g,

TURNS -

DO NoOT|

o R8-8  "DO NOT STOP ON TRACKS" Sign | “On

R3-4 No U Turn Sign %%,7% TRACKS

Commonly Used Signs —
SIGNALS & GEOMETRICS SECTION 8 u 0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 2




Sign No. Description Graphic Sign No. Description Graphic
STOP
HERE ON " ] TURNING
R10-6 "STOP HERE ON RED" Sign RED R10-15 TURNING TRAFFIC MUST TRAFFIC
’ YI_ELD TO PEDESTRIANS" MUST
sign REEN S
DO NOT U-TURN
R10-7  "DO NOT BLOCK BLOCK R10-16 "U-TURN YIELD TO YIELD
INTERSECTION" Sign INTERSECTION RIGHT TURN" Sign ngl)_”
For usage, see MUTCD Sect. 2B.45, Poge 2B-43 TURN
LEFT LEFT TURN
R10-10L "LEFT TURN SIGNAL" Sign TURN R10-21 "LEFT TURN SIGN,,ALW _ SIGNAL
R10-10R "RIGHT TURN SIGNAL" Sign SIGNAL YIELD ON GREEN" @ Sign OIIEGIEEN
NO | ‘
218-” "NO TURN ON RED" @ Sign TURN ]
- ' ON RED
@ "NO TURN ON RED™ Sign ) Dual Turn Arrows Sign Y
LEFT TURN \ ‘
R10-12 "LEFT TURN YIELD YIELD
ON GREEN" @ Sign ON GREEN
i Dual Turn and Through
Arrows Sign
EMERGENCY ONCOMING
R10-13  "EMERGENCY SIGNAL" SIGNAL W25-2  "ONCOMING TRAFIC MAY HAVE TRAFRC
Sign EXTENDED GREEN" Sign e
For usage, see MUTCD Sect. 2C.39, Page 2C-20 GREEN
Commonly Used Signs —
SIGNALS & GEOMETRICS SECTION 8.0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF 2




1) In general, lane-use control signs are not required when a vehicle must shift into a turning bay

to make a turning movement (Example 1).

2) In general, lane-use control signs should be used when:

A) Lane geometrics allow a through movement, but a mandatory turn is required (Examples 2 and 3).
B) A lane without a turn bay ends abruptly (Example 4).

t]1 Ji‘/f‘t\\&

/</1 1\7 e | 1 1\7
Ui‘/t‘t\\\ t]1
) ' ) r
N | oo ]
/1, t‘t\o\ 7«»/11\«\

7-04

STD. NO.

Application of Lane-Use Control Signs
SIGNALS & GEOMETRICS SECTION 8-1
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CASE 1

Locate Crosswalks from Center of Curve

K e
A u . 7
/
N
6’ min \\\\

(1.8m) Bisector of
Angle/Curve

CASE 2

Connect Wheelchair Ramps

Reference: Roadway Standard Drawing 1205.07

7-04

Crosswalks

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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CASE 1

) <90°

For approaches with intersection angles
less than 90 degrees, place stop lines
perpendicular to the centerline of the
approach.

CASE 2

iy
ﬁ‘h

For approaches with intersection angles
greater than 90 degrees, place stop lines
parallel to the edge of the intersecting
roadway.

Notes

-"Intersection angle” is defined as the angle between the approach
in question and the intersection roadway to the right.
-Typically, place stop lines no more than 30 feet (9.1m) nor less than
4 feet (1.2m) from the nearest edge of the intersecting travel way.
-For stop line locations at crosswalks, locate stop line 4 feet
Reference: Roadway Standard (1.2m) behind and parallel to the nearest crosswalk line, but not

Drawings 1205.04 and 1205.07 within the area of a wheelchair ramp.

Stop Lines

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 1

STD. NO.
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Distance "b"

Clear Zone Distances for Pole Placement

Distance "a

nat

Distance "a
[} 1 L=
\Q! \ Distance "b" | I E
| Distance | | =
| »
S | | w
Ll s | a
\ \ &
Distance N

— —

"

| Distance "a"
n n

Distance "a

MAIN STREET

O Pole Placement Not Recommended

Distance "a" Distance "b" Distance "c¢"
Design |pistance from| Distance| Face cop | Side St. |Distance from| Distance Note 1: When traffic signals are
Speed | Face of Curb | from EOP|OT Curbf (my| Speed | Face of Curb | from EOP installed on high-speed
MPH (km/h) ft  (m) ft (m) | Tt (m) MPH ft (m) ft (m) facilities, the signal supports
<40 7 (2.0) 7 (2.0) should be placed as far away
0 | ees |weo T AT AT [ e veondel A
255 10 (3.0) 12 (3.0) not be used for pole locations
45-50 . 10 <40 7 (2.0) 7 (2.0) gnleisvédm:thod zf protectig: N
(72-80) 16 (5.0) |18 (5.5)| ., o) | (3.0) | 25250 10 (3.0) 12 (3.5) is provided (such as a guardrail).
>55 12 (4.5) 14 (4.5)
<40 7 (2.0) 7 (2.0)
z;; 22 (6.5) |22 (6.5) 45-50 10 (3.0) 12 (3.5)
>55 12 (3.5) 14 (4.5)

Distances are the desired minimum from the face of pole

Reference: "Roadside Design Guide"” 2002 AASHTO

7-04

STD. NO.
Standard Pole Placement
SIGNALS & GEOMETRICS SECTION 1(,-0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 1




Survey Level With Rod Method

Step 1: Using a standard Survey Level and Level Rod:
—Take elevation shots on high point of roadway (shot "A") and at proposed pole foundation centerline (Shot "B").

Shot “B” yan
Rod Reading for Shot A Shot "B”
Pole No. 1 Rod Reading on Rod Reading for

Roadway High Point Pole No. 2

6.92 4.62' > 790

< ..................... Level Horizontal Line of Sight -« -« -« --«---- ( .......................................... . _

Proposed
Pole No. 2 Location
(Required Shot)

Curb & Gutter Shot . . Edge of Pavement shot

- (Optional Shot) High Point of (Optional Shot)

/B May be required in Roadway Surface May be required in
. (Required Shot) .

some instances some instances

Proposed
Pole No. 1 Location
(Required Shot)

Step 2: Find the elevation difference between the proposed foundation and the high point of the roadway
—Subtract the rod reading of Shot "A" from the rod reading of shot "B".

- 1.9
9 Proposed
A 1 Pole No. 2 Location

(Required Shot)

B - A = Elevation Difference

Proposed
Pole No. 1 Locafion Elevation difference for Pole No. 1: 6.92'-4.62' = +2.3'
(Required Shot) (Do not round up) . . ' ' '
Elevation difference for Pole No. 2: 2.72'-4.62" = -1.9

STD. NO.

Determining Elevation Difference for Metal Poles
SIGNALS & GEOMETRICS SECTION 10.1.1

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Total Station And Data Collector With Prism Rod Method

Step 1: Using a Total Station and Data collector with Prism Rod:
—Take elevation shots on high point of roadway (shot "A") and at proposed pole foundation centerline (Shot "B").

Prism Total Station -
Theodolite @ = _ ==

e
I
———
—_———— e .-

Shot "B”
Ground EL.=103.28'

Shot "A"
Shot "B” Ground EL.=101.38"

Ground EL.=99.08’

Proposed
Pole No. 2 Location
(Required Shot)

Curb & Gutter Shot
(Optional Shot}
May be required in
some instances

Edge of Pavement shot
(Optional Shot)
May be required in
some instances

High Point of
Roadway Surface
(Required Shot)

Proposed
Pole No. 1 Location
(Required Shot)

Step 2: Find the elevation difference between Shot "A" and Shot "B"
—Subtract the ground elevation of Shot "B" from the roadway elevation of shot "A".

Notice the difference in the equation when different survey methods are used. A positive number should
reflect that you would add the elevation difference to the pole height, where a negative number would mean
that you would subtract the elevation difference when determining the pole height. |

................................................... Proposed
A 1 Pole No. 2 Location
(Required Shot)

- B = Elevation Difference

Proposed
Pole No.1 Location Elevation difference for Pole No. 1: 101.38'-99.08' = +2.3’
(Required Shof) (Do not round up) . ] ' ' '
Elevation difference for Pole No. 2: 101.38-103.28 = -1.9

STD. NO.

Determining Elevation Difference for Metal Poles
SIGNALS & GEOMETRICS SECTION 10.1.1
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i

MINIMUM STRAIN POLE HEIGHT (H) =A+B+C-D+E+F

Spanwire Length L =110’

Pole

No. 1

D
i o
A=-1.9’ Proposed
' Pole No. 2
— T — iah Point of Location
High Point of
+2.3' . Example of
WHERE: Roadway Surface ol buse
A Elevation Adjustment (See 10.1.1) above roadway
Pole No. 1 B Roadway Clearance Distance (Design Height typically 17')
Location C Signal Head Height for Spanwire Mounting (See 10.1.3)
Example of D Top of pole base above ground = 0.75'
pole base E Spanwire Sag = 4% of total Spanwire Length "L"
F

be

¥ ¥ %

Roadway Clearance:
(Design Height Typically 17 f.)

Pole
No. 2

low roadway

Calculating H
(Round up to .5 ft.)

{

Spanwire Attachment Point (Minimum) = 1.5’ Below Top of Pole
Pole height for pole No. 1 (H): +2.3'+17'+4.25'-.75'+4.4'+1.5' = 28.7' => 29.0 ft.
Pole height for pole No. 2 (H): -1.9'+17'+4.25'-.75'+4.4'+1.5' = 24.5' => 24.5 ft.

7

-04

Pole Height Determination — Strain Poles

SIGNALS & GEOMETRICS SECTION
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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10.1.2

SHEET 1 OF 3




MAST ARM ATTACHMENT HEIGHT (H1) =A+B+C-D

- MAST ARM POLE HEIGHT (H2) = H1+F

] [}
}H F‘_ Y = = . ﬂJFE

]  — Igl |_1||:|:|| C 'S

“T1>

H2
B H1 Pole
H2 Pole No. 2
Pole ) Roudw_uy Clea_runce: No. 2
o H1 (Design Height Typically 17 ft.}
No.1 Pole
No. 1

Proposed

+ A=-19'
/ Pole No. 2

. b A= +2 38— High Point of Location

. Roadway Surface Example of
e ’ pole base
Pole No. 1 t‘lHERE:

above roadway
Location Elevation Adjustment - (See 10.1.1)

A
Examole of B Roadway Clearance Distance (Design Height typically 17')
oole busa C 1o signal Head Height for Mast Arm Mounting (See 10.1.3)
D
F:

below roadway Top of Pole base above ground = 0.75'
¢ Arm Attachment Point to Top of Pole = 2'
EXAMPLES:

Calculating H1 {

{(Round up to .1 ft.)

Mast Arm attachment height for pole No. 1 (H1): +2.3'+17'+(4.67'/2)-.75'
Mast Arm attachment height for pole No. 2 (H1): -1.9'+17'+(4.67'/2)-.75'
Pole height for pole No. 1 (H2): 20.9'+2' = 22.9' => 23.0 ft.
Pole height for pole No. 2 (H2): 16.7'+2' = 18.7' => 19.0 ft.

20.885' => 20.9 ft.
16.685" => 16.7 ft.

]
|
A\

Calculating H2 {

{Round up to .5 ft.)

o . . . STD. NO.
Pole Height Determination — Straight Mast Arms
SIGNALS & GEOMETRICS SECTION 10 = 1 = 2
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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MAST ARM ATTACHMENT HEIGHT (H1) =A+B+C-D-E
MAST ARM POLE HEIGHT (H2) = H1+F

1dCh EH:

I‘ x 7'
| Provide distance

¢ if: X<6'
|

eI
«—TIT1 —»]

\ . Arched arms are attached at a lower point on the pole upright
. than straight arms are. This situation can pose a potential
clearance problem for a vehicle if the structure is close to the
+ edge of the travelway, but this can be addressed in the design
: of the structure.

When a metal pole with arched arms will be 6 ft. or closer to B EE

H] + the edge of the travelway, provide the following information on R . H1

: oadway Clearance:

H2 Pole . the loading diagrams:

Pole No. 1 . a) Provide the horizontal distance from the ¢ of the proposed

No. 1 . pole to the edge of the travelway.

. b) Provide the elevation difference between the edge of the

. travelway and the ground elevation at the proposed
foundation.

(Design Height Typically 17 f.) ::Iez

. With this information, the pole manufacturer can modify the rake
. angle or slope of the arm to ensure that the minimum roadway rrw
- clearance is met at a specific point from the pole. + I

[ Edge of A=-1.9"

travelway + ‘
Yy —%@&L’;A =42 .3' High Point of
}

Proposed
Pole No. 2
Location

Example of
= T pole base
Proposed

Pole No.1 'Provic'ie WHERE: above roadway
elevation difference

Roadway Surface

Location i:x<¢' A Elevation Adjustment (See 10.1.1)
E::Ir:pll:’s:f Roadway Clearance Distance (Design Height typically 17')

B

C 1% signal Head Height for Mast Arm Mounting (See 10.1.3)
D Top of pole base above ground = 0.75'
E
F

below roadway

Nominal Rise in Mast Arm = 5'
¢ Arm Attachment Point to Top of Pole = 2’

Mast Arm attachment height for pole No. 1 (H1): +2.3'+17'+(4.67'/2)-.75'-5.0'

Mast Arm attachment height for pole No. 2 (H1): -1.9'+17'+(4.67'/2)-.75'-5.0'
Pole height for pole No. 1 (H2): 15.9'+2' = 17.9' => 18.0 ft.

{Pole height for pole No. 2 (H2): 11.7'+2' = 13.7' => 14.0 ft.

EXAMPLES:
Calculating H1 {

(Round up to .1 ft.)

15.885" => 15.9 ft.
11.685' => 11.7 ft.

Calculating H2
(Round up to .5 ft.)

STD. NO.

Pole Height Determination — Curved /Arched Mast Arms

SIGNALS & GEOMETRICS SECTION 10.1.2
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LOADING SCHEDULE FOR STRAIN POLES LOADING SCHEDULE FOR MAST ARM POLES
DESCRIPTION AREA SIZE WEIGHT DESCRIPTION AREA SIZE WEIGHT
SIGNAL HEAD M SIGRAL HEAD e
12%-3 SECTION-4ITH BACKPLATE, HANGER: AND s.2s.F.| x| s Les AL A w1 TH BACKPLATE AMD ASTRO-BRAC .35k x| soues
SIGNAL HEAD 2.0 ¥ SIGNAL HEAD 2.0" ¥
12°-4 SECTION (T-TYPE1-¥ITH BACKPLATE. 16.3 8.5 x 13 L8S 12°-4 SECTION (T~TYPE )-WITH BACKPLATE AND 16.3 s.F|  x 90 LBS
HANGER» AND BALANCE ADJUSTER 56.0 L ASTRO-BRAC 6.0 L
SIGNAL HEAD 25.5" ¥ SIGNAL HEAD 25.5" ¥
12°-4 SECTION (VERTICAL)-¥ITH BACKPLATE. 1.6 S.F.| x 69 LBS 12°-4 SECTION (VERTICAL)-¥ITH BACKPLATE AND RN B 14 18S
HANGERs AND BALANCE ADJUSTER 65.5 L ASTRO-BRAC 66.0" L
S e CT ON-¥1TH BACKPLATE. HANGER 16.3 5.5 2% " | 60 Les SIGAAL HEAD 16.3 5.0 20" | vos wes
. . . ofF o X - o Iy ofF o b 4
127-5 SECTio-wiTu 8 s6.he L 12°-5 SECTION-¥ITH BACKPLATE AND ASTRO-BRAC s6.he L
S ECTION-WITH BACKPLATE . HANGER essr | 20 " | ies SIGhAL HEAD o sr | 20| a3 ies
8 3 SECTION-¥ITH BA . . SN P 8°-3 SECTION-¥ITH BACKPLATE AND ASTRO-BRAC A X
SIGNAL HEAD 22.0° ¥ SIGNAL HEAD 22.0" ¥
8°-4 SECTION (VERTICAL)-WITH BACKPLATE. nasr. | x 49 1BS 8°-4 SECTION (VERTICAL)-¥ITH BACKPLATE AND 1.9s.F.| % |s3.58s
HANGER. AND BALANCE ADJUSTER 51.57 L ASTRO-BRAC 52.0° L
S e | ON-uITH BACKPLATE. HANGER 10.6 6. 50 " | 62 ves SIGHAL HEAD 10.6 5.6 0 | 75 ces
= . . . of o X L = N oF o X
S aaECTIOnHITH BA ot 8°-5 SECTION-WITH BACKPLATE AND ASTRO-BRAC ol
SIGN 24.0" ¥ SICN 24.0" ¥
WITH HANGER 5.0 S.F. X, 11 LBS RIGID MOUNTED WITH ASTRO-SIGN-BRAC 5.0 S.F. X 11 LBS
30.0° L 30.0° L
SIGN 30.0" ¥ Sion 0.0" ¥
¥ITH HANGER 1.5 S.F. X 14 1BS RIGID MOUNTED WITH ASTRO-SIGN-BRAC 1.5 S.F. X 14 LBS
36.0° L 36.0° L
. 24.0" ¥ ] 24.0" ¥
ST e DL ANKOuT 6.0s.F. |  x | 110L8s S L oA OuT 6.0s.F.| x| 110 L8s
36.0° L 36.0° L
. STD. NO.
Loading Schedules For Metal Poles
SIGNALS & GEOMETRICS SECTION 10.1.3
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 1




Typical Count Diagram
Complete Traffic Counts

If a "noon” (between 10:30am
and 2:30pm) peak occurs,
show in this fashion:

PEAKS
COUNTS —_
Type or duration of counting————— 16 Hour Counts 1122"": : 1223P:
___—uly 13 & 14,1999 PEAKS Cou) 4:30p +30p
Date of counting
SR 1223 7:30am - 8:30am

3920 | 4:30pm - 5:30pm

E am peak hour traffic
for this movement

pm peak hour traffic
for this movement

Us 74 us 74

Total of dll /
vehicles for the

count period for
this movement

1256 E % Calculated by adding 16 hour totals for

all movements in transit over this leg:
ﬁ 605 oo*
If data on three 76

8501 + 250 + 601 +

peaks (am, noon, pm) is | 3728 | 552 + 8002 + 109 = 18,015
desired, show in this fashion Elm Street (Movements shown with asterisk)

" STD. NO.
Traffic Counts
SIGNALS & GEOMETRICS SECTION 11.0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 3




Typical Count Diagram
Estimated Traffic Counts

Year 2020 Projected Volumes

SR 1223
[_]aApT
(D Peak Hour

Estimated peak hour traffic

for this movement
200

) =

us 74 [20,000] [75,550] US 74

(175) =

250 ( 75 )

Estimated ADT
for this leg

Elm Street

STD. NO.

Traffic Counts
SIGNALS & GEOMETRICS SECTION 11.0

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Conversion from Estimated ADT to Estimated DDHV - Example

GIVEN/| Project Letting Date=2000

Design Year=Letting Date+5 years=2005

STEP 1

Interpolate to find 2005 ADT.

For the north leg, 55 + (92-55)(9/20) = 72

STEP 2

Convert to DDHV: (ADT)(DHV)(D) = DDHV.

For the north leg, (7200)(.10)(.60) = 432

D=60%
DHV=10% .
55 ADT in hundreds 72 2005 ADT in hundreds 432 DDHV (vehhr)
92 1996
2016
il 19 15 25 90 150
13////’ ‘\\\\:32 ////’/ \\\\\\
160 202 205 260 1230 1560
261 \ / 331 \ /
13 47 17 61 102 366
22 78
85 110 660
142
STEP 3|Determine through volumes by subtracting | STEP 4| Complete count diagram. NOTES
turning volume from total volume. ADT = Average Dailvy Traffic
- = l l
For the north leg, 432 - 90 - 150 = 192 g y
-DHV = Design Hour Volume
Jl\» -DDHV = Directional Design Hour Volume
150 195 @ -D = Directional Split
192
\ -Use the highest directional split for
each movement. Do not attempt to
-  » (1038 1044) ——— 20,500 26,000 determine the direction of the peak flow
for both the morning and afternoon
(366 ) 192 peak hours.
182 -Because of the uncertainty of the data,
a peak hour factor of 1.0 should be used
when these peak hour volumes are used
[11,000] for analysis.

7-04

Traffic Counts
SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Recommended Treatment for Turn Lanes

Symmetrical Widening

A I A
| (L voriable
1 Storage | D
2/3 A T I N[ e el
I
—II —————————— . = = - =
Q ————y—t——t——y <),_§—1;%=Lri_ _ _ 2 (\ \ V¥ TV T x——m Q
_____________________________ g -—-———-—--—-5-- _————-
2/3 A D | vorioble Storage l A
| Length & |
A
|
. Minimum Desirable Bay Taper
Design Speed|Posted Speed|peceleration|Deceleration] Length Approach 7/ Deporture Taper (A)
{mph) {mph) Length (D) | Length (D) (mn
30 £25 100’ 150" 75° A =WSY60 (IF S £ 40 MPH)
35 30 100’ 150" 75° A = WS (IF S > 40 MPH)
40 35 150" 200’ 100’ S = Design Speed
W = Width of Lateral Shift
45 40 150’ 250° 100’
e Storage length for waiting
50 45 150’ 300’ 100’ vehicles should be calculated
based on the latest version
' p . of the Highway Capocity
55 50 200 500 150 Monual or Policy on Street
R R R aond Driveway Access to
60 55 250 5%5 200 North Carolina Highways.

From Policy on Street and Driveway Access to North Carolina Highways

7-04

Geometrics — Turn Lanes
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Recommended Treatment fTor Turn Lanes

Pocket Lanes

’ \
- g mm mm mm mm Em Em Em Em Em Em Em Em Em Em e Em Em Em Em Em =
" R -
_____ .—4_________________'_’_____—’ o o e e e e e e e e e e e e e e e = = =
— — — — — — — — —_. — — — — — — — —
—
\ ¥ \ ’
T | \ !
D Yoriable 1
Storoge Length 1 1
I 1

V4
\] i
2/3 A I ; { e | D | 2/3 A
| “,0,.—4\ |rtoose | |
A Length | Lenqih | A
| 1 |

Allvalues to be determined using the table on the previous page.

From Policy on Street and Driveway Access to North Carolina Highways
) STD. NO.
Geometrics — Turn Lanes
SIGNALS & GEOMETRICS SECTION 12.0
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2070L Preemption Chart

Used to designate this interval as the preemption dwell

interval. This interval will use Dwell Min. Time below.

Selecting 255 sec. green indicates dwell (hold) phase. 2070L EV PREEMPTION
Clearance times for dwell (hold) phase. Using 0.0 sec. FUNCTION PRE 3 PRE 4 PRE 5 PRE 6
for each will allow controller to use times set in normal Interval 1 — Dwell Green 255 255 255 255
operation. Interval 1 — Dwell Yellow 0.0% 0.0% 0.0% 0.0*
Amount of time signal is in exit phase before preemption * * * *
ends. Select 0 for controller to return to normal operaiI;;\\\\\\\\\\\. T ———— = = = =
after preemption. Select 1 to designate an exit phase. Interval 5 - Exit Green 1 1 1 1
Clearance time not used when Interval 5 is exit interval.————_________{ Interval 5 - Yellow 0.0 0.0 0.0 0.0
Delay time after preempt call is received before going _— Interval 5 - Red 0.0 0.0 0.0 0.0
to preempt phase. Usually 0.0 sec..for Opticom systems; Delay Time 0.0 0.0 0.0 0.0
may need delay for pushbutton locations. _________”””””’. Min Greon Before Pre ] ]

Minimum green time assured for current phase before Ped Clear Before Pre 0 0 0 0
transitioning into preempt phase. Usually 1 sec., s0 as . - . -
to begin preemption sequence immediately (0 sec. will Yellow Clear Before Pre 0.0 0.0 0.0 0.0
default to normal minimum green time). Red Clear Before Pre 0.0* 0.0%* 0.0* 0.0%*
Time provided to display Flashing "DON'T WALK" for pedestrians Dwell Min Time 10 7 10 7
to clear intersection before beginning preemption sequence.

Clearance times provided to clear current phase before

transitioning into preemption. Using 0.0 sec. for each

will allow controller to use times set in normal operation

Minimum time preemption dwell phase will run. Opticom
systems typically use the same time as the phase in normal
operation. Minimum time for pushbutton locations needs to
be based on trial runs (typically by the Division).

Enable Backup Protection YN YN YN YN
Ped Clear Through Yellow YN YN YN YN
] / Preempt Extend * * 2 2 2 2
* Time defaults to time used for phase during normal operation
% % Program Timing on Optical Detection Unit
Select yes to clear to all red before going into preemption

Notes:

to prevent yellow trap.

"Y" (for Yes) will time the "Ped Clear Before Pre” and "Yellow 2)
Clear Before Pre” simultaneously, thereby reducing overall

clearance time needed before preemption. Select "N" to time "FDW",

and then yellow clear and red clear before going into preeempt.

Time to extend preempt dwell phase after call is dropped

(usually 2 sec.) Prevents the call from being dropped 3)

1) For pushbutton operation,

use EV PRE 2. Fm——————
For Opticom type operation: |

For 1 preempt, use EV PRE 3

For 2 preempts, use EV PRE 3 and 5 )

For 3 preempts, use EV PRE 3, 4, and 5 i

For 4 preempts, use EV PRE 3, 4, 5, and 6:

Include corresponding regular phases EV PRE 3
in phasing diagram I

accidentally. Typically used for Opticom systems. - F@HAg Y@ =========
. . STD. NO
Emergency Vehicle Preemption
SIGNALS & GEOMETRICS SECTION 13 . o
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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NEMA Preemption Chart

Delay time after preempt call is received before going
to preempt phase. Usually 0 sec. for Opticom systems.
May need delay for pushbutton locations, typically
Division will determine delay needed.

Time provided to display Flashing "DON'T WALK" for——-———________________*

pedestrian to clear intersection before beginning
preempt sequence.

This time may be reduced if necessar¥;——————__________.
Minimum green time assured for current phase before

Highest yellow and highest red clear times needed to clear//////////{

normal operation phases (may come from different phases).
Minimum time preemption dwell phase will run. Opticom
systems typically use the same time as the phase in normal
operation. Minimum time for pushbutton locations needs to
be based on trial runs (typically by the Division).

transitioning into preempt phase.
as to begin preemption sequence immediately (O sec.

Usually 1 sec., soO

will default to normal minimum green time).

Clearance times for dwell (hold) phase. Use clearance
times from corresponding normal phase (See Std. 5.2.2, Sheet 4).

NEMA EV PREEMPTION
FUNCTION PRE 3 PRE 4 PRE 5 PRE 6
Delay Before Preempt 0 0 0 0
Ped Clear Before Preempt - - - -
Min. Green Before Preempt 1 1 1 1
Yellow Clear Before Preempt 4.0 4.0 4.0 4.0
Red Clear Before Preempt 1.0 1.0 1.0 1.0
Preempt Dwell Min. Green 10 7 10 7
Yellow Clir After Preempt 4.0 4.0 4.0 4.0
Red Clear After Preempt 1.0 1.0 1.0 1.0
Ped Clear Through Yellow YN YN N YN
Preempt Extend * ¥ 2.0 2.0 2.0 2.0

% % Program Timing on Optical Detection Unit

Notes:
1) For

pushbutton operation, use EV PRE 2.

Some NEMA controllers allow Ped Clear time and Yellow Clear 2) For Opticom type operation:
time Before Preempt to time simultaneously, while other brands For 1 preempt, use EV PRE 3
do not. If in doubt about type of equipment being used, select "N.” For 2 preempts, use EV PRE 3 and 5
For 3 preempts, use EV PRE 3, 4, and 5
Time to extend preempt dwell phase after call is dropped For 4 preempts, use EV PRE 3, 4, 5, and 6 ! I
(usually 2 sec.) Prevents the call from being dropped 3) Include corresponding regular phases ! EVPRE 3 |
accidentally. Typically used for Opticom systems. in phasing diagram co— e _ |
170 Preemption Chart
Time needed for pedestrians to clear intersection \\\\\\\\‘ FUNCTION EVA EVB EVC EVD
before going into preempt phase. N Delay Before Preempt 0 0 0 0
(See Above) Ped. Clear Before Preempt - - - -
\0 Min. Green Before Preempt 1.0 1.0 1.0 1.0
Preemption dwell phase minimum green (times after——————————-._____‘
call is released). Clearance Time 7 7 7
(See Above) —=o | Preempt Extend % % 2.0 20 2.0 2.0
%% Program Timing on Optical Detection Unit
. . STD. NO.
Emergency Vehicle Preemption
SIGNALS & GEOMETRICS SECTION 1 3 . 0
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Use of Signal Heads and Blankout Signs
Permissive Only Displays

NOTE: BLANKOUT SIGNS ARE NOT
USED IN CONJUNCTION WITH
"YIELD®" SIGN CONTROLLED
MOVEMENTS

12

DS

.
T \ \T 81 21, 22
_ . I N 41, 42
\ ) 61, 62
o6z o % I 42

95 Do
] ‘ H rack Clearance Display
/’_-\\
va <
/

W
'

21 =

T» 22 =+
4]

A (A) No Left Turn Blankout Sign

® Yield Sign (R1-2)

9

STD. NO.

(C) "ONCOMING TRAFFIC MAY
HAVE EXTENDED GREEN"
Railroad Preemption
SIGNALS & GEOMETRICS SECTION 13.1

Sign (W25-2)
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 10




Use of Signal Heads and Blankout Signs
Protected /Permissive Displays

i

Track Clearance Display

D 61 T

]
\ I
O—» 62 \8\1 ag ! :

414

—
21 -
22 «+Q
41 1
42 © ®D
— I |

[ ———

12"

l—l
D5
12”

®
®

42 29
82

No Right Turn Blankout Sign
No Left Turn Blankout Sign

@ "ONCOMING TRAFFIC MAY

HAVE EXTENDED GREEN"
Sign (W25-2)

7-04

Railroad Preemption
SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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NOTE: BLANKOUT SIGNS ARE NOT

USED IN CONJUNCTION
WITH "RED ARROW" SIGNAL
DISPLAYS

Use of Signal Heads and Blankout Signs
Protected Only Displays

l | Track Clearance Display

vV

o a
2 O—> 11 N
3 | e 178

NASL o

B T | N

b

12ll

@)=

21, 22
a1, 42
61, 62
81, 82

@ No Right Turn Blankout Sign

7-04
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Use

Design Consideration:

When active crossing warning devices
consists only of flashers (no gates
present) and there is room to store
vehicles between the tracks and the
intersection.

Advance signal faces should be located
as near as practical to the stop line.

Advance signal heads should not block or
obstruct flashers on cantilever (if used).

of Signal Heads and Blankout Signs
Advance Signal Heads
(With Adequate Storage)

4443

_AE___%E

[ T

Adequate storage space to hold
at least one design vehicle
(typically assumed to be 20').

NOTE: Based on engineering
judgement, advance signal heads
may be placed downstream (across)
of the railroad tracks.

— 3 >20' |V

NOTE: When advance heads are used,
consider visibly limiting the signal
heads for the approach from the
railroad at the intersection.

4

:\T

4
—

SIGNAL FACE I.D.

E:!12'
e

43, 44

SIGN I.D.
(&) "STOP HERE ON RED" Sign (R10-6)
® "D0 NOT STOP ON TRACKS" Sign (R8-8)

TABLE OF OPERATION
PHASE
SIGNaL |@|@|R|R|F
FACE E g E ; Ié
RIE|H
43;44 [FY[FY|R|R]R
FY = 8" Flashing Yellow

(See Note 125 In Sectlon 5.0)

TRAFFIC

7-04

Railroad Preemption
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Use of Signal Heads and Blankout Signs

Design Consideration:
When there is no room to store vehicles
between the tracks and the intersection.

A Track Clearance Phase is generally not
used in this situation.

A supplemental signal head should be used
due to the potential for a train to
block the signal heads.

Advance Signal Heads
(Without Adequate Storage)

SIGN I.D.

® "NO TURN ON RED” Sign (R10-11)
® “STOP HERE ON RED" Sign (R10-6)
(© "D0 NOT STOP ON TRACKS" Sign (R8-8)

Traffic must stop at stopbar prior to I T
railroad track for signal. A "NO TURN
ON RED" sign should be used.
I
Advance signhal heads should not block or | D> - |
obstruct flashers on cantilever (if used). !
I ® é A C
A supplemental signal head may be T
needed due to the potential for a >
train to block the signal heads.
. . STD. NO.
Railroad Preemption
SIGNALS & GEOMETRICS SECTION 13 -1

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Greenshield’'s Formula:

Track Clearance Green =

n = distance between stopbars
d = assumed length of design vehicle (20')

llllllE:::::llllllE:::::lllll[:::::]IIIIIE:::::IIIII[%E

Round Track Clearance Green time up

to the nearest whole

(i.e. 14.6 sec. —»15 sec.)

Track Clearance Phase Times

4+2(n/d), where:

number. n

Cantilevers, Gates, Flashers, and Railroad
Stopbars are usually located by Rail Division

|
1

7-04

Railroad Preemption
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2070L Preemption Chart

Based on Greenshield's Formula (see Sheet 6).

Typically minimum is 10 seconds. 2070L RR PREEMPTION 1
Times for track clearance phase. Should be the same

times as if the phase were used in normal operation. Interval 1 — Track Clearance Green 12
Used to designate this interval as the preemption dwell Interval 1 — Track Clearance Yellow 3.7
interval. This interval will use Dwell Min. Time below.

Selecting 255 sec. green indicates dwell (hold) phase. Interval 1 — Track Clearance Red 1.8
Clearance times for dwell (hold) phase. Using 0.0 sec. Interval 2 — Dwell Green 255
for each will allow controller to use times set in ¥
normal operation. Interval 2 — Dwell Yellow 0.0
Amount of time signal is in exit phase before preemption Interval 2 — Dwell Red 0.0*
ends. Select 0 for controller to return to normal opera{133_5555555““‘--~___* Interval 5 — Exit G ]
after preemption. Select 1 to designate an exit phase. nterval o — txit Lreen

Clearance time not used when Interval 5 is exit interval. { Interval 5 — Yellow 0.0
Delay time after preempt call is received before going to Interval 5 — Red 0.0
preemption sequence. Typically use 0 sec. __—_—_—_—““-——-—____. Delay Time 0

Minimum green time assured for current phase before
transitioning into preempt phase. Usually 1 sec., so as

Min Green Before Pre

to begin preemption sequence immediately (O sec. will Ped Clear Before Pre 0
default to normal minimum green time). o
Yellow Clear Before Pre 0.0
Time provided to display Flashing "DON'T WALK" for pedestrians *
to clear intersection before beginning preemption sequence. Red Clear Before Pre 0.0
This time may be reduced if necessary. Dwell Min Time 7
Clearance times provided to clear current phase before Ped Clear Through Yellow YN

transitioning into preemption. Using 0.0 sec. for each
will allow controller to use times set in normal operation.

% Time defaults to time used for
phase during normal operation

\

Minimum Green Time for Dwell (hold) phase. Typically, same
as time used in normal operation.

Notes:
"Y" (for Yes) will time the "Ped Clear Before Pre” and "Yellow 1) Use Preemption 1
Clear Before Pre"” simultaneously, thereby reducing overall 2) Include corresponding i
clearance time needed before preemption. Select "N” to time "FDW" regular phases in I
and then yellow clear and red clear before going into preeempt. phasing diagram \:\R%%E,LL !

STD. NO.

Railroad Preemption
SIGNALS & GEOMETRICS SECTION 13.1

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-05 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 7 OF 10




NEMA (TS-1 and TS-2) Preemption Chart

Delay time after preempt call is received before
going into preempt sequence: Typically use 0 sec.

Time provided to display Flashing "DON'T WALK" for
pedestrian to clear intersection before beginning

preempt sequence. This time may be reduced if

Minimum green time assured for current phase before
transitioning into preempt phase. Usually 1 sec.,so\\\\\\\\\\\\\\. Delay Before Preempt
as to begin preemption sequence immediately (0 sec. Ped. Clear Before Preempt

will default to normal minimum green time).

necessary.

Highest yellow and highest red clearance times

NEMA RR PREEMPTION 1

Min. Green Before Preempt

needed to clear normal operation phases (may Yellow Clear Before Preempt
come from different phases). Red Clear Before Preempt

Based on Greenshield's Formula (see Sheet 6). —®| Track Clearance Green

Times for Track Clearance phase. Should be Track Clearance Yellow
the same times as if the phase were used Track Clearance Red

in normal operation (See Std. 5.2.2, Sheet 4).

Min Green Time for Dwell (hold) phase.

Preempt Dwell Min. Green

Typically same as time used in normal Yellow Clear After Preempt
operation. Red Clear After Preempt
Yellow and Red Times of Dwell (hold) phase. Use

highest yellow and red times if more than 1 Dwell

phase is used.

Some NEMA controllers allow Ped Clear time
and Yellow Clear time Before Preempt to
time simultaneously, while other brands do
not. If in doubt about type of equipment

being used, select "N."

Ped Clear Through Yellow

Notes:

1) Use Preemption 1

2) Include corresponding
regular phases in

phasing diagram-—__________

7-04

Railroad Preemption
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170 Preemption Chart

Delay time after preempt call is received before
going into preempt sequence: Typically use O sec;___‘\\“‘\-\\ﬁ0

Based on Greenshield's Formula (see Sheet 6)./

170 RAILROAD PREEMPTION

Delay Before Preempt

0

Track Clearance Green

NOTE: The Railroad preemption calls
are immediate with 170 equipment.
170 Bi-Trans Software does not
clear pedestrian times before
entering Railroad Preemption. Ped
displays go directly from a solid WALK
to a solid DON'T WALK display and
does not provide any clearance time
(flashing DON'T WALK display).

Railroad Preemption
SIGNALS & GEOMETRICS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH

7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

13.1
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Elements on a Signal Plan with Railroad Preemption

-AAR DOT Crossing Number on Plan.

-Name of Railroad(s) operating on tracks.

-Show all gates, flashers, and cantilevers on signal plan.

-Railroad Preemption Timing Chart.

-Be sure all phases (including any timed overlaps)
lead directly to a Track Clearance phase.

-Railroad Preemption should have priority over Emergency
Vehicle Preemption.

-"NO RIGHT (LEFT) TURN" Blankout signs as needed.

-Show blankout signs in Table of Operation. Illuminate
blankout signs during track clearance and all preempt
hold phases.

-Include blankout sign operation during flash mode in the
Notes.

-When entering the preemption sequence, yellow traps are
permitted if necessary to provide immediate and proper
track clearance. Use an "ONCOMING TRAFFIC MAY HAVE
EXTENDED GREEN" sign (W25-2) on the approach(es)
subjected to a yellow trap.

-Use a "DO NOT STOP ON TRACKS" sign (R8-8) on approach
crossing tracks leading to signal (add any other time
there is potential for traffic to queue across tracks).

-Use a "STOP HERE ON RED” sign (R10-6) if traffic is to
stop prior to tracks and there is little or no storage
room between tracks and the intersection.

-When possible, the street crossing the tracks should
flash YELLOW in flashing operation, even if it is not
the main phase (2+6). If the side street flashes yellow,
then the main street flashes red. An all red flashing
indication may also be used at some locations.

-2070 and most NEMA equipment can designate an exit phase
upon leaving Railroad Preemption. Typically, exit to
the primary phase that was unable to move due to the
presence of a train.

Elements for Calculating
Minimum Advance Warning Time

Delay Before Preempt

* Ped Clear Before Preempt

Min Green Before Preempt

* Yellow Clear Before Preempt

Red Clear Before Preempt

Track Clear Green

** Track Clear Yellow

** Track Clear Red

** Time for Exit Gates

Safety Equipment Reaction Time
(Usually 5 Seconds)

Add the above to find the Advance Warning Time
needed to clear signal for preemption and
request this time from Rail Division.

* These values may clear simultaneously with
some types of signal equipment.

** If 4 quadrant (exit) gates are used, do not include
Track Clear Yellow and Track Clear Red times in
this equation. Instead add:

12 Seconds for exit gates to descend
to horizontal position.

5 seconds (exit gates should be horizontal
5 seconds prior to train arrival).

Railroad Preemption

STD. NO.

SIGNALS & GEOMETRICS SECTION 13.1
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Design Considerations

The purpose of system detectors is to provide
volume and occupancy information for dynamic
traffic control.

More advanced equipment allows for independent
control of multiple zones in the same system, so
each system must be evaluated to determine its
logical segments. (a.k.a. zones)

Subject to the noted limits, enough system
detectors should be included to provide redundant
detection of main and side street traffic in each
zone of the system:

. Main street detection should be provided in
each direction at multiple intersections in
each zone.

. Side street detection should be provided at
critical intersections in each zone and at
additional locations when combined loops are
possible and system detector limits are not
compromised.

Design Engineer should consult with systenm
timing group to determine ultimate system
detector locations.

System Detector Limits

- 2070 Systems:
Each master controller is limited
to 64 system detectors.
Each local controller is limited
to 16 system detectors.

- NEMA TS-1 and TS-2 Systems:
Each master controller is limited
to 32 system detectors.
Each local controller is limited
to 8 system detectors.

- Other Considerations:
Pole-mounted cabinets
frequently have limited rack
space for detectors, which may
limit the number of system detectors.
Keep some system detectors in reserve for
future signal addition and/or
addition of system detectors based on field
experience.

. . . STD. NO.
Closed Loop Signal Systems — General information
SIGNALS & GEOMETRICS SECTION 14.0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Combined System and Main Street Detectors

System Detectors

with Volume-Density Operation

Design Considerations:
- Preferred treatment for new 2070
system installations.

- Typically for use with D>=300" (90m).
— — - Loop size, turns, and location based

L1 (O sbt
L2 (J) sp2

on Main Street detection.
- Set detectors to presence mode.

- Any delay or stretch (carry) times

must be programmed in the

L

D controller, not on the detector unit
(may not be possible in older
controllers, especially NEMA TS-1).

- Combined loops must be wired to
separate detectors/channels.
- With Volume-Density operation,

System Detectors with Stretch Operation combined loops can be used with or

without DGC/EC.

- Not for use with low speed detection.

— — — — — J_ — —
L1 (3 sp1 —> (L3
L2 (J sp2 Y Ous
D o
o . . STD. NO.
Closed Loop Signal Systems — Main Street Detection
SIGNALS & GEOMETRICS SECTION 14 L] 1
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Downstream Main Street System Detectors

Downstream System Detector Placement
Design Considerations:

-Preferred for consistency at signals
in existing systems with downstream
system detectors, especially older

[< D =J NEMA systems.
| | -May also be appropriate in new
systems at locations with heavy

(O sp2 .
—_ — —_ — —_ — — —_ undetected turns from the side street
(O sp1 to the main street (where side street
T __ T __ ) system detectors are not appropriate).
= = = = — — — — -Set detectors to presence mode.
- -Locate downstream system detectors
— — — _ _ T»_ T T past the point where traffic has
selected a lane while also avoiding
driveways.

-SD = 6ft X 6ft,(1.8m X 1.8m)
Wired to separate channels

-D=50-250" (15m-75m) beyond intersection

STD. NO.

Closed Loop Signal Systems — Main Street Detection
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Combined System and Side Street Detectors

SDs with Volume-
Density or Stretch Operation

)

1

L3 L4

| |SD1|SD2

00

L1 L2

—

7
I

\\

When to use
combined loops

Combined loops
not preferred

Combined loops
preferred

Design Considerations:

Side street system detectors should
be provided when combination

loops are possible, provided

system detector limits are not
compromised.

Combined system detectors are NOT
preferred when loop placement is
past the entrance to the left or
right turn lane (when combined
system detectors will miss traffic
turning onto the main street -see
figure).

Typically for use with D>=300' (90m).
Loop size, turns, and location based
on side street detection.

Set detection to presence mode.

May not be possible in older
controllers, especially NEMA TS-1.
Combined loops must be wired to
separate detectors/channels.

7-04

Closed Loop Signal Systems — Side Street Detection
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Upstream Side Street — System Detectors

)

][] m
e
L1 L2

Design Considerations:

- When combination loops are not
possible or not preferred, this

-D = 300'-500', (90m-150m) treatment may be used at the critical
intersection in each zone of new
system installation.

- Set detectors to presence mode.

- D should be chosen to ensure all
volume is counted before entering
left or right turn lanes.

- If turn lane consideration makes D
unreasonably large, consider placing
a system detector in the turn lane

-8D = 6ft X 6ft,(1.8m X 1.8m)
Wired to separate channels

7-04

| | D (preferred) or using downstream
main street system detectors at
this location (less preferred)
||
||
| |SD1|SD2 )
00
L] L] L] STD- No-
Closed Loop Signal Systems — Side Street Detection
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SIGNAL PLAN I.D. BOX

THIS ELECTRICAL DETAIL IS FOR EVERY ELECTRICAL DETAIL MUST HAVE A SIGNAL PLAN I.D. BOX. THE PURPOSE OF

THE SIGNAL DESICN: 11-1001 THIS BOX IS TO POSITIVELY IDENTIFY THE SIGNAL PLAN THAT THE ELECTRICAL DETAIL

DESIGNED: ©7-2003 IS DESIGNED TO IMPLEMENT. THE BOX HAS FOUR DATA FIELDS:

SEALED: ©08-15-03

REVISED: SIGNAL INVENTORY NUMBER - AN INVENTORY NUMBER IS ASSIGNED TO EACH SIGNALIZED
INTERSECTION. THAT NUMBER IS FOUND IN THE BOTTOM RIGHT CORNER OF THE SIGNAL

PLAN AND SHOULD BE ENTERED IN THE FIRST DATA FIELD. SOME PLANS HAVE ONE OR
MORE TEMPORARY DESIGNS AND A FINAL DESIGN. IF SOME OR ALL OF THESE DESIGNS
CAN BE COMBINED ON A SINGLE ELECTRICAL DETAIL, THE DIFFERENT VERSIONS CAN BE
SHOWN AS ON THE LOWER EXAMPLE.

DESIGN DATE - THIS DATE IS FOUND ON THE SIGNAL PLAN IN THE AREA LABELED

THIS ELECTRICAL DETAIL IS FOR 'PLAN DATE’. IT SHOULD BE DUPLICATED IN THE SECOND DATA FIELD.
THE SIGNAL DESIGN: ©02-1234T, SEAL DATE - THE THIRD DATA FIELD SHOULD CONTAIN THE DATE THAT THE SIGNAL
AND: B2-1234 PLAN WAS SEALED ON.
DESIGNED: ©3-2000
SEALED: ©3-22-00 REVISION DATE - IF A SIGNAL PLAN HAS BEEN REVISED, THE DATE OF THE REVISION
<$7 REVISED: ©9-09-83 IS SHOWN IN THE BOTTOM DATA FIELD. 1IF A PLAN HAS BEEN REVISED MORE THAN
ONCE, ALL REVISION DATES SHOULD BE SHOWN. IF THE PLAN HAS NO REVISIONS,

THE DATA FIELD SHOULD BE LEFT BLANK.

STD. NO.

Signal Plan 1.D. Box
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EQUIPMENT INFORMATION

CONTROLLERe«sscececeeee . CONTRACTOR SUPPL IED 2070L
CABINET cccoeecsseccess o CONTRACTOR SUPPL IED 336
SDFT'ARE ............--oECUNOLlTE OASIS

CABlNET MDUNT.-...-..-..PDLE

OUTPUT FILE POSITIONS...12

LOAD SWITCHES USEDe¢cees251:52¢544¢56+58.513.515
PHASES USED¢ccccsccsccsc102¢4.6.8.2 PED.6 PED
DVERLAPS-..-..--..-..--.NDNE

EQUIPMENT INFORMATION

CDNTRDLLER.............-EAGLE TYPE 2070L
CABINET ..ccesecseeesees MCCAIN/CONTROL TECHNOLOGIES
{DWG.NO.9500-332-NCDOT)
SOFT'ARE oo-.o--oo--o--oEcDNoLlTE DASIS 3000059
CABINET MDUNT...........BASE
OUTPUT FILE POSITIONS...18 (12-STD. 6 AUX)
LOAD SWITCHES USED:cee+¢5S1¢52¢53+454+55.56.59.S10
PHASES uSED.Il.lI..I..Il1.2.3'4.5.6
DVERLAPSo-oo-.o--oo-.o--Ag 1+4
B: 3+6

EQUIPMENT INFORMATION BLOCK

CONTROLLER - GIVES THE CONTROLLER MANUFACTURER AND MODEL IF KNOWN.
ON CONTRACTOR SUPPLIED DESIGNS, THE CONTROLLER IS SIMPLY LISTED AS
'CONTRACTOR SUPPLIED 2070L'.

CABINET - GIVES THE CABINET MANUFACTURER AND MODEL OR DRAWING NUMBER
IF KNOWN. ON CONTRACTOR SUPPLIED DESIGNS, THE CABINET IS LISTED AS
'CONTRACTOR SUPPLIED 332' FOR A BASE MOUNT CABINET OR 'CONTRACTOR
SUPPLIED 336" FOR A POLE MOUNT.

SOFTWARE - GIVES THE LOCAL SOFTWARE PACKAGE TO BE USED AT A PARTICULAR
LOCATION. 1IF THE SIGNAL DESIGN INCLUDES RAILROAD PREEMPTION, THE
SPECIFIC VERSION OF THE SOFTWARE WILL BE LISTED.

CABINET MOUNT - SPECIFIES WHETHER THE TRAFFIC SIGNAL CABINET IS A BASE
MOUNT OR POLE MOUNT DESIGN.

OUTPUT FILE POSITIONS - LISTS THE NUMBER OF LOAD SWITCH SOCKETS
AVAILABLE IN THE OUTPUT FILE. ALSO SPECIFIES, IF APPLICABLE, THE
PRESENCE OF AN AUXILIARY OUTPUT FILE.

LOAD SWITCHES USED - INDICATES WHICH LOAD SWITCHES ARE TO BE USED ON
THE DESIGN.

PHASES USED - LISTS THE PHASES USED BY THE CONTROLLER, INCLUDING ANY
PHASES USED FOR TIMING ONLY THAT HAVE NO FIELD DISPLAY.

OVERLAPS - LISTS THE PARENT PHASES FOR ANY OVERLAPS BEING USED.

. . STD. NO.
Equipment Information
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SIGNAL HEAD HOOK-UP CHART

surimnol st 52 |S2P| 53 | 54 |s4P| S5 | s6 |seP| 57 | s8 |s8pP
PHASE 1 2 [p2p]| 3| 4 |penl 5| 8 [pEn| 7 | 8 |pp
oo | 1| 2 |Z422 P2k [ane2| o | st [BLEZ)ERL Ny fene2| NU
RED 128 121 134 107
YELLOW 129 192 135 198
GREEN 130 103 136 109
A, | 125 131

e 1126 | 126 132

GREEN | 127 | 127 133

U’ \ 113 119

k. 115 121

NU = NOT UsED )
©®

© Extra Column - If more than one type of signal head is

PAN

J\

®

attached to the same load switch, a second column is added
In this example, both a
3-section all left arrow head and the arrow portion of a
5-section head are to run on phase 1.

to the chart as shown at left.

2070 SIGNAL HEAD HOOK-UP CHART

The chart shown at left appears on all 2070
electrical details. Its purpose is to provide
the installer with a user-friendly reference
on connecting the signal heads to the cabinet
field terminals.

Features:

Load Switch No. - Displays the CALTRANS load
switch designation.

Phase - Lists the function of the load switch.
The load switch function can be reassigned in
the controller programming. The default
settings are shown at left.

Signal Head No. - Lists the signal heads that
should have connections made to the field
terminals for this load switch. Note that a

4- or 5- section head may appear in two different
columns because the red, yellow, and green balls
are controlled by one load switch while the arrow
indications are controlled by another.

Red, Yellow, Green - Lists the field terminal
number to which the red, yellow, and green ball
indications for the signal heads listed in the
row above should be tied.

Red, Yellow, and Green Arrows - Red, yellow,

and green arrow indications for the signal heads
listed at the top of the column should be tied
to the field terminals that appear in these rows.

Pedestrian Signal Indications - The 'don’t walk’
and 'walk' indications of the pedestrian signal
heads should be connected to the field terminals
indicated. If no pedestrian signals are used,
these two rows may be removed from the drawing.

2-09
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SIGNAL HEAD HOOK-UP CHART
LOAD
swrialNo.| 1| s2 [s2P| s3 | 54 |s4P| 55 | s6 [s6P| 57 | 58 |S8P| 59 [ 518 | 511 | S12 | S13 | 514
2 4 6 8

ot | &1 |2u22| nu | N |ae2| wu | 21 [ene2| NU | 41 [Bue2| Nu [23,24[63,64 NU [43.44] NU | MU
RED * | 130 183 * [138 189 a123|A126

YELLOW 129 182 135 * | 108 A122|A125

\

GREEN 128 181 134 \ 187 Al121 |a124

RED

ARROW All4

YELLOW

aRROW | 126 132 AllS

GREEN

apeew | 127 133 124 \ A116

\ /7

NU = NOT USED (‘;)

% DENOTES INSTALL LOAD RESISTOR. SEE LOAD RESISTOR———C)
INSTALLATION DETAIL THIS PAGE.

Features (cont.):

Load Resistor Note - If there is not a field
indication for each of the three outputs on

a given load switch, a note referring to the
load resistor installation detail should appear
below the field hook-up chart. An asterisk is
to be place in the chart to show where a load
resistor needs to be installed. If only the
green and yellow indications of the load switch
are used (common with 5-section heads on
protected/permissive left turns), an asterisk
referring to the note should be placed in the
'red’ row. If only the green arrow indication
is used, the asterisk should appear in the
'vellow' row. This scenario can occur when a
4-section head is used to display a left turn
that is only used during a preemption. See
STD. No. 8.0 for more information.

(@ Auxiliary Output File - If overlaps are used,

an auxiliary output file is installed providing
additional load switch capacity for up to four
overlaps. The default load switch to function
relationships for the auxiliary output file are
as follows:

S9_____ OVERLAP A
S10———OVERLAP B
§11— SPARE
§12——— OVERLAP C
S$13— OVERLAP D
S14—  SPARE

Spare load switches S11 and S14 have no
associated channel on the conflict monitor and
should not be used for vehicle or pedestrian
movements. They may be adapted to other
purposes, such as controlling a lighted sign
or beacon.
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LOAD RESISTOR
INSTALLATION DETAIL

PHASE 1 RED FIELD

TERMINAL (125
2K OHM PHASE 5 RED FIELD
12 WATT TERMINAL (13D

(TYP.)
AC-

AaC-

NOTE: THE PURPOSE OF THESE RESISTORS IS TO
LOAD THE CHANNEL RED MONITOR INPUTS
IN ORDER FOR THE SIONAL SEQUENCE
MONITOR TO USE THE FULL SIGNAL
SEOUENCE MONITORING CAPABILITY ON
CHANNELS THAT DO NOT USE THE RED

DISPLAY IN THE FIELD.

LOAD RESISTOR
INSTALLATION DETAIL

PHASE 7 YELLOW FIELD
TERMINAL (123
2K OHM
12 WATT
(TYP.)

AC-

NOTE: THE PURPOSE OF THIS RESISTOR IS TO
LOAD THE CHANNEL YELLOW MONITOR INFUT
IN ORDER TO PREVENT THE SIONAL SEOUENCE
MONITOR FROM DETECTING ANY POSSIBLE
‘PHANTOM" (OR FALSE) CONFLICT, AS THIS
CHANNEL HAS NO YELLOW FIELD DISPLAY.

LOAD RESISTOR INSTALLATION DETATIL

IN ALL TRAFFIC SIGNAL INSTALLATIONS, THE SIGNAL HEAD DISPLAYS ARE SWITCHED
ON AND OFF BY SOLID STATE LOAD SWITCHES. THESE LOAD SWITCHES TAKE A LOGIC
LEVEL INPUT FROM THE CONTROLLER AND SWITCH AC POWER TO THE SIGNAL HEADS
THROUGH A TRIAC DEVICE. THE TRIAC IS PROTECTED FROM TRANSIENT VOLTAGES BY
A SNUBBER CIRCUIT. 1IN THE 'OFF' CONDITION THERE IS A SMALL LEAKAGE CURRENT
THROUGH THE SNUBBER CIRCUIT. AS LONG AS THERE IS A LOAD ACROSS THE CIRCUIT
SUCH AS A BULB OR LED ARRAY, THIS LEAKAGE CURRENT GOES UNNOTICED. IF THERE
IS NO LOAD, HOWEVER, THE CONFLICT MONITOR WILL SEE AN 'OFF' CONDITION AS AN
ACTIVE SIGNAL, RESULTING IN EITHER A FALSE CONFLICT OR A DUAL INDICATION
FAULT.

IF THERE IS NOT A FIELD INDICATION FOR EACH OF THE THREE OUTPUTS ON A GIVEN
LOAD SWITCH, A LOAD RESISTOR NEEDS TO BE INSTALLED. THE LOAD RESISTOR TAKES
THE PLACE OF A BULB OR LED INDICATION AND PROVIDES A LOAD FOR THE CHANNEL
RED OR YELLOW MONITOR INPUT, PREVENTING THE PROBLEMS WITH UNWARRANTED FAULTS.

IF ONLY THE GREEN AND YELLOW INDICATIONS OF THE LOAD SWITCH ARE USED (COMMON
WITH 5-SECTION HEADS ON PROTECTED/PERMISSIVE LEFT TURNS), A RESISTOR NEEDS
TO BE INSTALLED ON THE RED FIELD TERMINAL, AS SHOWN ABOVE LEFT.

IF ONLY THE GREEN ARROW INDICATION IS USED, THE RESISTOR SHOULD BE INSTALLED
ON THE YELLOW FIELD TERMINAL AS SHOWN LOWER LEFT. THIS SITUATION CAN OCCUR
WHEN A 4-SECTION HEAD IS USED TO DISPLAY A LEFT TURN THAT IS ONLY USED
DURING A PREEMPTION. NO RESISTOR IS NEEDED ON THE RED TERMINAL, AS THE
SIGNAL SEQUENCE MONITORING CAPABILITY IS NOT USED IN THIS SCENARIO. SEE
STDS. NO. 3.0 AND 8.0 FOR MORE INFORMATION.
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BACK-UP PROTECTION PROGRAMMING DETAIL

(program controller as shoun below)

1. FROM MAIN MENU PRESS '2° (PHASE CONTROL )« THEN “1' (PHASE
CONTROL FUNCTIONS). SCROLL TO THE BOTTOM OF THE MENU AND _®
ENABLE OYNAM|C/BACKUP CONTROL FUNCTIONS 1 AND 2.

2. FROM PHASE CONTROL FUNCTIONS MENU PRESS ‘2° (DYNAMIC/BACKUP
CONTROL FUNCTIONS).

DYNAMIC/BACKUP CONTROL FUNCTION O
OVERLAPS2 § ABCOEF GH | JRLMNOP

IF OVERLAPS ARE ACTIVE :

OR PHASESS § IZMSOT.’IOIII?I)I‘ISIC

IF PHASES ARE DN:

OuIT PHASES | ik ©
CALL PHASES i X

PRESS 'NEXT L ©®
mmlc/aacnupmcmmu. FUNCT |ON 202 —— ®

RLAPS: ; ABCOEF GH | JRLMNOP
IF OVERLAPS ARE ACTIVE :
OR PHASESS : 1234567.910111213141516
IF PHASES ARE DN:
OMIT PHASES
CALL PHASES

X
X

BACKUP PROTECTION PROGRAMMING COMPLETE

BACK-UP PROTECTION PROGRAMMING DETAIL

THE IMAGE TO THE LEFT IS AN EXACT DUPLICATION OF THE BACK-UP PROGRAMMING
DISPLAY FOUND ON A 2070 CONTROLLER RUNNING OASIS CONTROL SOFTWARE.

WHEN A SIGNAL DESIGN REQUIRES THE USE OF BACK-UP PROTECTION TO
ELIMINATE A YELLOW TRAP SITUATION, THIS DETAIL IS SHOWN ON THE ELECTRICAL
PLANS TO STEP THE INSTALLER THROUGH THE CONTROLLER PROGRAMMING PROCEDURE.

THE CONTROLLER ACCOMPLISHES "BACK-UP PROTECTION"” BY OMITTING THE LEFT
TURN PHASE WHILE THE OPPOSITE THROUGH MOVEMENT IS "ON". PHASE "ON" IS A
CONTROLLER FUNCTION THAT IS ACTIVE DURING THE PHASE GREEN, YELLOW CHANGE,
AND RED CLEARANCE INTERVALS.

BELOW IS A BRIEF EXPLANATION OF BACK-UP PROTECTION FEATURES AND
FUNCTIONALITY:

(® ACTIVATION NOTE - THIS NOTE DIRECTS THE INSTALLER TO THE PHASE CONTROL
PAGE OF THE CONTROLLER PROGRAMMING. AT THE BOTTOM OF THIS PAGE THERE IS
A PARAMETER LISTED CALLED "DYNAMIC/BACKUP”. THE INSTALLER IS DIRECTED TO
FLAG THE DYNAMIC/BACKUP FUNCTIONS THAT WILL BE IN USE, OTHERWISE THE BACK-
UP PROGRAMMING WILL NOT FUNCTION. SEE FUNCTION NUMBER BELOW IN NOTE ().

® PHASE "ON" LINE - PHASES SELECTED HERE DETERMINE WHEN AN "OMIT" IS PLACED
DURING THE SIGNAL SEQUENCE.

(© PHASE "OMIT" LINE - PHASES SELECTED HERE DETERMINE WHERE AN OMIT IS
PLACED DURING THE SELECTED "PHASE ON".

© "CALL" PHASES LINE - PHASES SELECTED HERE DETERMINE THE PHASE THAT THE
OMITTED PHASE DETECTORS WILL CALL WHILE THAT PHASE IS OMITTED. THE CALL
PLACED IS A SPECIAL "DYNAMIC CALL" THAT WILL BE RELEASED WHEN THE SELECTED
PHASE SWITCHES TO GREEN. THIS DYNAMIC CALL PRODUCES A MINIMUM RECALL TYPE
OPERATION (DYNAMIC CALL WILL NOT MAX OUT A PHASE).

®FUNCTION NUMBER - THE CONTROLLER IS CAPABLE OF UP TO SIXTEEN DYNAMIC
FUNCTIONS. FOR NORMAL BACK-UP PROTECTION, ONE FUNCTION SHOULD BE USED FOR
EACH LEFT TURN THAT IS BEING OMITTED. THE EXAMPLE SHOWN TO THE LEFT SHOWS
PHASES 1 AND 5 BEING OMITTED BY PHASES 2 AND 6 RESPECTIVELY. THE PHASE
CALLS WILL CYCLE THE CONTROLLER THROUGH THE SIDE STREET THROUGH MOVEMENTS
BEFORE SERVING PHASES 1 AND/OR 5. PLEASE NOTE THAT EACH LEFT TURN OMIT IS
ACCOMPLISHED IN A SEPARATE FUNCTION.

. . . STD. NO.
2070 OASIS Back-Up Protection Programming Detail
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2.

NOTES

TO PREVENT “FLASH-CONFL ICT" PROBLEMS. INSERT RED FLASH
PROGRAM BLOCKS FOR ALL UNUSED VEHICLE LOAD SwiTCHES IN ®
THE OUTPUT FILE. THE INSTALLER SHALL VERIFY THAT SIGNAL
HEADS FLASH IN ACCORDANCE WITH THE SIGNAL PLANS.

ENSURE THAT RED ENABLE IS ACTIVE AT ALL TIMES OURING

NORMAL OPERATION. TO PREVENT RED FAILURES ON UNUSED
MON|TOR CHANNELS. TIE UNUSED RED MONITOR INPUTS 9410
1141241314415 8 16 TO LOAD SWITCH AC+ PER THE CABINET
MANUFACTURER'S INSTRUCTIONS.

NOTES (cont.)

RED MONITORING NOTE - THE VERSION SHOWN AT LEFT IS FOR CONTRACTOR
SUPPLIED DESIGNS. THE NOTE DIRECTS THE INSTALLER TO TIE UNUSED
RED MONITOR INPUTS TO LOAD SWITCH AC+. THIS SHOULD BE DONE FOR
ANY CHANNEL BELONGING TO AN UNUSED LOAD SWITCH, A PEDESTRIAN
MOVEMENT, A VEHICLE MOVEMENT WHERE SIGNAL SEQUENCE MONITORING IS
NOT DESIRED, OR ONE USED FOR AN ALTERNATIVE FUNCTION SUCH AS A
LIGHTED SIGN. FOR PROJECTS USING STATE SUPPLIED EQUIPMENT, A
DIFFERENT NOTE IS USED AND A RED MONITORING BOARD PROGRAMMING
DETAIL MUST BE SHOWN. SEE STD. NO. 7.0 FOR INFORMATION ON THE
RED MONITOR BOARD.

3. PROGRAM CONTROLLER TO START UP IN PHASES 2 AND 6 GREEN. }© © CONTROLLER START UP NOTE - IN GENERAL, THE CONTROLLER SHOULD BE
4. ENABLE SIMLTANEQUS GAP-OUT FEATURE. ON CONTROLLER WNIT. ] o PROGRAMMED TO START UP IN THE PHASE OR PHASES THAT FLASH YELLOW.
FOR ALL PHASES. IF NO PHASES FLASH YELLOW, THE CONTROLLER NEEDS TO BE PROGRAMMED
TO START UP IN A RED CLEARANCE INTERVAL. IF THIS IS THE CASE,
S. PROGRAM PHASES 4 AND 8. ON CONTROLLER UNIT. FOR DUAL }@ CONSULT THE SIGNAL PLAN DESIGNER TO SEE IF THERE IS A PREFERENCE
ENTRY. ABOUT WHAT PHASE(S) SHOULD BE SERVED FIRST.
6. PROGRAM PHASES 2 AND 6+ ON CONTROLLER UNIT. FOR VARIABLE }® @© SIMULTANEOUS GAP-OUT NOTE - DIRECTS THAT ALL PHASES BE PROGRAMMED
INITIAL AND GAP REDUCTION. FOR SIMULTANEOUS GAP-OUT. THIS NOTE ALWAYS APPEARS AND NEVER
REQUIRES MODIFICATION.
7. PROGRAM PHASES 2. 4. 6 AND 8 FOR 'STARTUP PED CALL'. }©
® DUAL ENTRY NOTE - DIRECTS THAT THE INDICATED PHASES BE PROGRAMMED
8. THE CABINET AND CONTROLLER ARE PART OF (insert) SYSTEM. } @ FOR DUAL ENTRY. THE '2070L TIMING CHART' ON THE SIGNAL PLAN WILL
SPECIFY WHICH PHASES REQUIRE THIS FEATURE.
® VARIABLE INITIAL AND GAP REDUCTION NOTE - DIRECTS THAT THE
NOTES INDICATED PHASES BE PROGRAMMED FOR THESE TIMING FEATURES. IF THE
'2070L TIMING CHART' ON THE SIGNAL PLAN HAS TIMING VALUES FOR
ALL ELECTRICAL DETAILS HAVE A SECTION OF NOTES. A 'SECONDS PER ACTUATION' AND 'MAX VARIABLE INITIAL', THAT PHASE
TYPICAL SET FOR A 2070 DESIGN IS SHOWN ABOVE. SOME SHOULD BE PROGRAMMED FOR VARIABLE INITIAL. IF VALUES ARE SHOWN
VARIANT OF THE FIRST FOUR NOTES APPEAR ON ALL 2070 FOR 'TIME BEFORE REDUCTION', 'TIME TO REDUCE’, AND 'MINIMUM GAP'
DETAILS. THE REMAINING NOTES ARE USED AS NEEDED. THE PHASE SHOULD BE PROGRAMMED FOR GAP REDUGTION. ’
_ © START UP PED CALL NOTE - ANY PED PHASES THAT WILL BE IN USE DURING
USAGE GUIDELINES: NORMAL OPERATION AND ARE NOT PROGRAMMED FOR PED RECALL SHOULD BE
@ FLASH SETUP NOTE - THE FIRST SENTENCE, CONCERNING LISTED HERE.
FLASH COLOR SETUP ON UNUSED LOAD SWITCHES, MAY BE @ SYSTEM NOTE - IF THE SIGNAL IS PART OF A CLOSED LOOP OR URBAN
OMITTED IF ALL LOAD SWITCHES ARE USED. THE SECOND TRAFFIC CONTROL SYSTEM, THE SYSTEM TYPE AND/OR NAME (IF AVAILABLE)
SENTENCE IS ALWAYS USED. IS LISTED HERE.
THE NOTES LISTED ABOVE ARE COMMONLY USED AND APPEAR ON THE START DRAWINGS FOR 2070 DESIGNS. UNNEEDED NOTES SHOULD
BE REMOVED. ADDITIONALLY, IF THERE IS A NEED TO HIGHLIGHT AN UNUSUAL SETTING OR FEATURE ABOUT THE SIGNAL DESIGN
THAT IS NOT COVERED ELSEWHERE ON THE ELECTRICAL DETAIL, A CUSTOM NOTE CAN BE ADDED TO THIS SPACE.
STD. NO.
Notes
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RED MONITOR BOARD PROGRAMMING

(position jumpers as shown below)

LS MON AC+ LS MON AC+ LS MON ACs
Ceee 600 oo
CH.1 CH.2 CH.3
LS MON AC+ LS MON AC+ LS MON ACs
0 O 600 600
CH.4 CH.5 CH.6
LS MON AC+ LS MON AC+ LS MON AC#
-0 O 600 O e
CH.7 CH.8 CH.9
LS MON AC+ LS MON AC+ LS MON AC#
O O06e O e
LS MON AC+ LS MON AC+ LS MON AC+ LS MON AC#
ceee OO0 O O o
P20 _CONNECTOR

\-'I'I-IIS PIN CLIPPED AT THE FACTORY.

RED MONITOR BOARD SECTION

ON STATE SUPPLIED DESIGNS, THE RED MONITOR BOARD SHOWN AT LEFT IS

USED TO PREVENT RED FAILURES ON UNUSED CONFLICT MONITOR CHANNELS.

THE UPPER PART OF THE BOARD HAS SIXTEEN SETS OF THREE PINS; ONE SET
FOR EACH MONITOR CHANNEL. THE MIDDLE PIN OF EACH SET IS TIED TO THE
RED MONITOR INPUT OF THE CORRESPONDING CHANNEL. A JUMPER IS PROVIDED
THAT CAN CONNECT BETWEEN THE CENTER PIN AND EITHER THE LOAD SWITCH RED
OUTPUT (THE PIN ON THE LEFT) OR LOAD SWITCH AC+ (THE PIN ON THE RIGHT).

ANY CHANNEL FOR WHICH SIGNAL SEQUENCE MONITORING IS TO BE USED SHOULD
HAVE ITS CORRESPONDING RED MONITOR AND LOAD SWITCH RED OUTPUT PINS
SHOWN JUMPERED TOGETHER BY PLACING THE SUPPLIED JUMPER IN THE LEFT
POSITION. ANY CHANNEL BELONGING TO AN UNUSED LOAD SWITCH, A PEDESTRIAN
MOVEMENT, A VEHICLE MOVEMENT WHERE SIGNAL SEQUENCE MONITORING IS NOT
NECESSARY, OR ONE USED FOR AN ALTERNATIVE FUNCTION SUCH AS A LIGHTED
SIGN SHOULD HAVE ITS RED MONITOR PIN JUMPERED TO AC+ (RIGHT POSITION).
SEE STD. NO. 8.0 FOR MORE INFORMATION ON SIGNAL SEQUENCE MONITORING.

THE LOWERMOST SET OF PINS, LABELED 'RED ENB.’, CONTROLS THE RED ENABLE
INPUT. THIS INPUT MUST BE ACTIVE FOR THE CONFLICT MONITOR TO USE THE
RED FAIL, DUAL INDICATION, AND SEQUENCE MONITORING FUNCTIONS. SINCE
THESE FEATURES SHOULD ALWAYS BE ENABLED, THE JUMPER SHOULD BE SHOWN
IN THE RIGHT-HAND (INPUT ACTIVE) POSITION. THE LEFT PIN HAS BEEN
CLIPPED OFF AT THE FACTORY.

STATE SUPPLIED DESIGNS ALSO REQUIRE A DIFFERENT RED MONITORING NOTE
THAN THE ONE NORMALLY FOUND IN THE NOTES SECTION. THIS ALTERNATE
NOTE REFERS THE INSTALLER TO THE RED MONITOR BOARD PROGRAMMING DETAIL.
THE NOTE IS SHOWN BELOW AND IS ALREADY IN PLACE ON THE STATE SUPPLIED
2070 START DRAWINGS.

2. TD PREVENT RED FAILURES ON UNUSED MONITOR CHANNELS. SEE
RED MONITOR BOARD PROGRAMMING DETAIL THIS SHEET.
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2070 CONFLICT MONITOR PROGRAMMING

THE CONFLICT MONITOR USED IN ALL NCDOT 2070 INSTALLATIONS
IS THE EDI MODEL 2010ECL-NC. THE REPRESENTATION AT LEFT

EDI MODEL 2010ECL-NC CONFLICT MONITOR ;ﬁA‘l;’?:g[S) IN THE TOP LEFT CORNER ON ALL THE 2070 START
PROGRAMMTING DETATL )
(remove jumpers and set switches as shown) THE 2010ECL-NC HAS 16 MONITOR CHANNELS. THE DEFAULT CHANNEL
TO LOAD SWITCH TO FUNCTION RELATIONSHIPS ARE AS FOLLOWS:
On OFF CHANNEL 1—— S1 PHASE 1
0 EmALE CHANNEL 2—— 82 PHASE 2
2 CHANNEL 3—— 83 PHASE 3
o > CHANNEL 4—— 84 PHASE 4
RF 2010 — CHANNEL 5—— S5 PHASE 5
/@ o DisanLt g CHANNEL 6—— S6 PHASE 6
s oo anrers 25 o0 24 2t 1 e
° bt CHANNEL 8—— S9—— OVERLAP A
A Ssw  —' CHANNEL 10—— S10—— OVERLAP B
Qz’z’é%é%%*.’éé:’*g FYA COMPACT CHANNEL 11— S12—— OVERLAP C
cEEEEEEEEEEEEEE Fra 19 ) CHANNEL 12— §13 —— OVERLAP D
ﬁggﬁg%é&géﬁf o :ié FYA 3-10 = CHANNEL 13—— S2P — PHASE 2 PED
B EEEEE R R FrAs-n 5 CHANNEL 14—— S4P— PHASE 4 PED
% fﬁ@%égﬁﬁé%é%%ééﬁ FYA T-12 CHANNEL 15—— 86P — PHASE 6 PED
B985 eSS S8S8S8. 006 . ' CHANNEL 16—— S8P— PHASE 8 PED
é ;éié@@g&zégé%#ﬂgﬁéé«é@ oty g 2 _] THE CHANNEL TO LOADSWITCH RELATIONSHIP IS FIXED IN THE
g ﬁﬁﬁﬁﬁﬁﬁsﬁﬁééﬁﬁﬁ:ﬁ ooy & 3 CABINET HARDWARE. THE LOADSWITCH FUNCTION CAN BE CHANGED
G 58 58 58 58 48 . '8 . ] : :: : 5 s 2 IN THE CONTROLLER SOFTWARE. LOADSWITCHES S9, S10, S12,
2 EEEEEEEEEEEEEEPOse—F 2_J AND S13 ARE ON THE AUXILIARY OUTPUT FILE.
o F@= - 3
CEEFFEEEEEEEEEE Ml Ry ® reatures:
§ O PO 9 9-0-0-® 0 00 O
%4%%%4*%&&%%#3& 20-] REMOVE DIODE JUMPER NOTE - FOR ANY TWO MOVEMENTS TO BE
RS SvES Sy e 1 ALLOWED TO RUN CONCURRENTLY, THE CORRESPONDING DIODE
° COMPONENT SIDE 32 JUMPER MUST BE REMOVED ON THE MONITOR CARD. THIS
14 INCLUDES NOT ONLY PHASES THAT CAN RUN CONCURRENTLY, BUT
NOTESS REMOVE JUMPERS AS SHOWN :E_J ALSO ANY PED OR OVERLAP THAT CAN RUN AT THE SAME TIME.
. cora 1 10ea with o1t Glose ] oo . — ANY PERMISSIBLE COMBINATION THAT DOES NOT HAVE THE
« Lor 8 prov wl (-] uvipers In plgce. L]
oy I omar ot lone 198 eI T e Contarant e Pt A CORRESPONDING JUMPER REMOVED WILL RESULT IN AN

UNWARRANTED CONFLICT FAULT AND PLACE THE INTERSECTION IN
FLASH. CONVERSELY, REMOVING A JUMPER REPRESENTING A
MOVEMENT THAT SHOULD NOT BE ALLOWED CREATES A DANGEROUS
SCENARIO WHERE A TRUE CONFLICT CAN GO UNDETECTED. THIS
NOTE LISTS THE JUMPERS THAT SHOULD BE REMOVED ON THE
MONITOR CARD.

2. Noke gure juspers SEL2-SELS ore present on the monttor bOOrd.

STD. NO.
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EDI MODEL 2010ECL-NC CONFLICT MONITOR
PROGRAMMING DETAIL

(remove jumpers and set switches as shown)

- —®
REMOVE DIODE JUNPERS 2-5 ond 2-6. (,(D 53&?{5_\3_@
P444444444444714 P
FEREERFERFERRES i 3
EEEEEEEEEEEEL L E I I
EEEEEEEEEEEEEE E R —H
‘Aidddddddadidiices B
FEFEEEREERFIFINERSH SN
EFEEFEEEEEEEEEE PR ®
cEEEEEEFEEEELEE L Egg}//
s REMOVE JUMPERS AS SHOWN is_J

2. Moke sure juspers SEL2-SELS ore present on the monitor boord.

FEATURES (cont.):

MONITOR CARD PROGRAMMING - THE ELECTRICAL DETAIL
PROVIDES A GRAPHIC REPRESENTATION OF THE MONITOR CARD
AFTER THE APPROPRIATE DIODE JUMPERS HAVE BEEN REMOVED
AS DESCRIBED ABOVE. THIS DRAWING SHOULD ALWAYS MATCH
THE REMOVE DIODE JUMPER NOTE DIRECTLY ABOVE.

OPTION SWITCHES - THESE DIP SWITCHES CONTROL A VARIETY
OF OPTIONAL SETTINGS FOR THE 2010ECL-NC MONITOR. THE
SETTINGS SHOWN AT LEFT SHOULD BE USED FOR ALL ELECTRICAL
DETAILS. FOR MORE INFORMATION ON THESE OPTIONS, REFER
TO THE MANUFACTURER'S OPERATIONS MANUAL.

FYA SWITCHES - THESE SWITCHES ENABLE FLASHING YELLOW
ARROW MONITORING USING OVERLAPS. REFER TO THE
MANUFACTURER'S OPERATIONS MANUAL FOR MORE INFORMATION
ON THESE SWICHTES.

SSM SWITCHES - THESE SWITCHES ARE USED TO ENABLE DUAL
INDICATION AND MINIMUM YELLOW CLEARANCE MONITORING ON
INDIVIDUAL MONITOR CHANNELS. IN GENERAL, ANY CHANNEL
THAT HAS BOTH A GREEN AND A YELLOW INDICATION IN THE
FIELD SHOULD HAVE ITS SSM SWITCH SET TO THE 'ON’
POSITION. CHANNELS USED TO MONITOR PEDESTRIAN
MOVEMENTS OR THE GREEN ARROW ONLY FOR A FOUR-SECTION
HEAD SHOULD BE SET TO THE 'OFF' POSITION.

WATCHDOG ENABLE - ENABLES THE CONTROLLER WATCHDOG
MONITORING FEATURE. IF THE MONITOR FAILS TO SENSE THE
LOGIC LEVEL SIGNAL BEING TOGGLED BY THE CONTROLLER A
'WDT ERROR' FAULT WILL BE TRIGGERED. SHOULD ALWAYS BE
SHOWN IN THE 'ON' POSITION.

YELLOW DISABLE JUMPERS - THIS FEATURE ALLOWS THE
MINIMUM YELLOW CHANGE MONITORING TO BE DISABLED FOR

A CHANNEL BEING USED FOR A PEDESTRIAN MOVEMENT. ALSO,
SINCE NCDOT ALSO DOES NOT MONITOR DUAL INDICATION FOR
PEDS, THE SSM SWITCHES FOR THOSE CHANNELS SHOULD BE SET
TO 'OFF', MAKING THE USE OF THE YELLOW DISABLE JUMPERS
UNNECESSARY .

NOTES - THESE TWO NOTES SHOULD APPEAR WITH THE CONFLICT
MONITOR PROGRAMMING DETAIL ON ALL 2070 ELECTRICAL
DETAILS. THE FIRST NOTE IS A SHORT DESCRIPTION OF HOW
THE PROGRAMMING CARD WORKS. THE SECOND NOTE REFERS TO
A SET OF OPTION JUMPERS FOUND ON THE MONITOR BOARD.

FOR MORE INFORMATION ON THESE OPTIONS, REFER TO THE
MANUFACTURER'S OPERATIONS MANUAL.

2070 Conflict Monitor Programming
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INPUT FILE POSITION LAYOUT
(front view)

1 2 3 4 5 6 7 8 9 10 1n 12 13 14
ull #Y|#2|#2 |72 |23 |84 (g4 | ga BN F | F
FILE 1n |26 [2c | 2E | 3A |48 | 4C | 4E [ 51| T T
nTn E E
I LllNoT [ #2 | #2 | nor | NoT [ #4 [ #4 | NoT Bl ¥ | m
USED 2B 2D USED | USED 4B AD USED 52 ; ;

2070 INPUT FILE LAYOUT (332)

NCDOT uses 2070L controllers in type 170 cabinets. Each
cabinet has one or two input files to accept inputs for
traffic detection, pedestrian pushbuttons, preempt calls
or other functions deemed necessary. The base mounted
332 cabinet has two input files, labeled 'I' and 'J'. The
pole mounted 336 cabinet has only the 'I' file.

Each input file has 14 slots. Each slot can hold a
2-channel inductive loop detector, AC isolator or DC

#5 | #6 | #6 | g6 | g7 | p8 | gs | g8 |SYS| B B isolator. Each slot has two output terminals, but not
FiLe Y 56 | 6a | 6c |6 | 7a | 8a | 8c | sE Dg;' g 9 every output terminal is independently connected to the
N SYS E E controller. Slots 1, 4, 5 and 8 have the two output
L || Nar g6 | g6 ot | Nar g8 | g8 Jor | per. B ¥ pins jumpered together and wired to a single controller
6B | 6D 8B | 8D S4 v v harness pin. Neither of the output pins for slot 10 are
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE connected to the controller.
EARR L Two examples of the input file layout for the base
mounted 332 cabinet are shown left. The upper
example shows how the rack is represented on the start
drawings. The functions shown for slots 1-8 and 12-14
correspond to the default input assignments in the
INPUT FILE POSITION LAYOUT Econolite Oasis software. The controller detectors for
® (front view) slot 9 are assigned as local detectors by default, but
/ NCDOT reserves them for system detectors instead. Slot
1 2 3 4 5 8 7 8 9 10 1 12 13 14 10 is not wired to the controller and is therefore
i . . .
1 S s Tsys.] s s |#2PEDIB6 PEDl Fs unused. The upper channel of Slot 11 in the I-file is
e Y g1|d2| g2 5 g3 | g4 | ¢4 5 [DET.| § 5 ¢Dc ot o assigned to manual advance. The lower channel of Ii1
fs A | 2a ] 2C ; 3A | 48 | 4C ; S1 ; ; 1S0L ATOR|[S0L ATOR{ IS0l ATOR and both channels of J11 are spares.
I Ll 222 (22| ¥ [nor [ %4 [nor | ¥ [BE%| B | ¥ |nor|nor| ST
Inductive Lop Detectors - Input file slots 1-9 are set
S S s S s ) S s PRE1
—_— #5 | g6 (pessys 6 g7 | #8 6 6 6 6 6 G 6 o up for inductive loop detector cards. Each card has two
" T 5A | 6A |6Cr/s3| T | 7A | 8A | T T T T T T T lisoaTon| channels. Each channel is represented on the electrical
J not | #6 |sesvs| B |wor |28 | B | B | B | B [ & | B | & [ detail by a block in the layouts shown on the left. For
L || usep 6B leossa| ¥ |USED| gg 7 7 7 7 J J J | USED each channel the function of the loop is shown in the
upper half of the block while the loop name is shown in
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE the lower half. A channel can be assigned to a local
FARR L L detector, a system detector, or both. While the default
phase settings should be followed as much as practical,
controller detectors can be easily reassigned as needed.
. STD. NO.
2070 Input File Layout
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INPUT FILE POSITION LAYOUT
(front view)

® ©
1 2 3 4 5 6 7 8 9 10 1 12/ 13 14/
L i
W s |sYs.] s s [#2PeD|gsPED] Fs '
g1 | g2 | g2 | 1 |43 g4 |g4| B |BS| E | E ?
FILE 1a | 28 | 2c E@ 38 | 4n J4c | T [s1 ] T T DL rorlsocsrorhso s
nTn
I g1 |82 82 |/4 [ nor| %4 | NoT Bo|stS| 8 | B [nor|wor| ST
/_, B |28 |20/ § |USED| 45 [USED| § ['g27| ¥ [ |useD|usED | oc
/ Vi
#5 | g6 ¢7KY5 E | g7 | 8| ¢ /V 8 s 5 s s [ PRE
o] 0 0 o] ] o] Q
.'.:ILﬁ 54 | 6A |ef/s3 ; 78 | 8a ; ; ; ; ; ; ; 1ol S1om
J so e Blamnloe | BB E|E| 8 L
USE so/saNg | USED| gB v J v v v § | USED
i¢ 7A ETC.= LOOP NO: ///’ FS = FLASH SENSE
ST = STOP TIME ®
PRE = PREEMPT
®W1red Input - Do not populate slot with detector card
INPUT FILE POSITION LAYOUT
(front view)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
g1 | g2 | g3 | g4 | &5 | d6 | g7 | &8 PRE3 | PRE4 |@2PEDI@6PED| FS
FILE 18 |26 | 38 | 4a | 58 | 686 | 784 | 8A
2C | 2B | 4C | 4B | 6C | 6B | 8C | 8B |isa’SronlisorkronlisolsTon IsorsToR 1500 TOR 150LkToR

EX.: 1A, 2A, ETC. = LOOP NO.'S FLASH SENSE
STOP TIME

ST
PRE = PREEMPT

336 INPUT FILE LAYOUT:

The pole mounted 336 cabinet has only one input file. Both channels of all
14 slots are connected to the controller. The example shown above shows
the default setup for the 336 input file. Slots 1-8 are set up for
inductive loop detectors, slots 9-11 for preempts and slots 12 and 13 for
pedestrian pushbuttons. Slot 14 is reserved for flash sense and stop time,
just like on the 332 cabinet. Due to the space limitations, no slots are
reserved for system detectors. System loops must be placed on unused local
detector channels.

FEATURES (cont.):

Slots 1, 4, 5 and 8 have only

one controller input pin. The lower channel is normally
unused. However, the lower channel of these slots may be
used if neither the loop on the upper channel nor the loop
proposed for use on the lower channel have any associated
delay timing and all other settings for both loops are
identical. The controller will view the two loops as if
they are one.

Loops That Call Two Phases - Sometimes a left turn loop
will call both the left turn phase and the adjacent through
movement with different timings or attributes for each. 1In
this case, two detector channels are needed for the single
loop. Utilize the default programmed detector settings.
Populate the turn phase detector slot with a detector card,
then jumper the controller turn phase input pin to the through
movement controller input pin that is associated with slot(s)
4 or 8. The through movement slot is not populated with a
detector card as shown in the example at left.

System Detectors - Detector cards for system loops are
normally placed in slots I9 and J9. If more than four
dedicated system loops are needed, an unused channel from
slots 1-8 may be used. A detector may also serve as both
a local and a system detector, as shown in slot J3 in the
example at left.

Ped Detectors - Pedestrian pushbuttons interface the
controller through DC isolator cards in slots I12 and I13.

Preempt Inputs - The default setup can accommodate six
preempt inputs. Preempts 1 and 2 interface the controller
through an AC isolator card in slot J14. Preempt 1 is
normally reserved for railroad preemption, while preempt 2
can be used for a second railroad preempt or (more commonly)
for pushbutton style emergency vehicle preemption. Preempts
3-6 are normally reserved for vehicle initiated EV
preemptions and interface the controller through DC isolator
cards. For more information on preemption, see STD. No. 10.

Slot I14- Slot I14 is reserved for flash sense and stop
time. This DC isolator card is equipped from the factory
and this slot always appears on electrical details without
modification.

Using these slots for purposes other than those shown here
may require reassignment of inputs in the controller
software and/or modification of the surge protection on the
cabinet input panel.

2070 Input File Layout
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INPUT FILE CONNECTION & PROGRAMMING CHART

INPUT FULL
Loop 0. e 2% R s E1ron e e ] T orerofiar
1A TB2-1,2 |56 18 1 1 Y Y
1B TB2-3,4 nL_ |56 18 1 1 Y Y
2A TB2-5,6 120 | 39 1 2 2 Y Y
2B TB2-7,8 2L | 43 5 12 2 Y Y
2C T82-9,10 130 |63 25 32 2 Y Y
2D TB2-1,12 | 1L | 76 38 42 2 Y Y
3A TB4-5,6 5 | 58 20 3 3 Y Y 3
4 TB4-9,10 16U | 41 3 4 4 Y 2.8
4B TB4-1,12 | 16L | 45 7 14 4 Y Y 15
4C TB6-1,2 70| 65 27 34 4 Y Y 15
* Sl TB6-9,10 19U | e 22 1 SYS
* 52 TB6-1,12 | I9L | 62 24 13 SYS
aal TB3-1,2 JiU_ |55 17 5 5 Y Y 15
- 140 | 47 9 22 2 Y Y Y 3
6A TB3-5,6 J2u_ | 48 2 6 6 Y Y
6B TB3-7,8 J2L | 44 6 16 6 Y Y
6C/S3 | T83-9,18 | J3u | 64 26 36 6/SYS | Y Y
6D/S4 | TB3-1,12 | JaL | 77 39 46 6/sYs | Y Y
7A TB5-5,6 J5U | 57 19 7 7 Y Y 3
8A TB5-9,18 | JEU | 42 4 8 8 Y Y
8B TB5-1,12 | J6L | 46 8 18 8 Y Y
"BUTTONS. NOTE:
P21,P22 | TB8-4,6 12U | 67 29 PED 2 | 2 PED INSTALL DC ISOLATORS
PEL,P62 | TB8-7,9 13U [es 30 PED 6 | 6 PED IN INPUT FILE SLOTS
[12 AND 113.
@ ' ADD JUMPER FROM J1-W TO 14-W. ON REAR OF INPUT FILE.

#* SYSTEM DETECTOR ONLY. REMOVE THE VEHICLE PHASE ASSIGNED TO THIS
DETECTOR IN THE DEFAULT PROGRAMMING.

INPUT FILE POSITION LEGEND: J2L

FILE J
SLOT 2
LOWER

©

336 Cabinet Chart:

The input file connection & programming chart for the 336
cabinet works the same as the chart for the 332 cabinet.

The only differences are the loop terminal numbers and the
relationship of the input file position with the controller
pin number. The 336 cabinet start drawings have the correct
values in their charts.

©

2070 INPUT FILE CONNECTION
& PROGRAMMING CHART (332)

The purpose of the Input File Connection & Programming Chart is to
provide the installer with a convenient reference for connecting
inductive loops and pedestrian pushbuttons to the cabinet as well as
for programming controller detectors. The example shown at left

is set up to match the example shown in the 2070 input file layout
section (STD. No. 9.0).

The key value to each row is the input file position (third column from
the left). The first six values in the row should be considered
attributes of the input file position. The relationship of the input
file position with a specific inductive loop (first column) is decided
during the preparation of the input file layout. Also, once the input
file layout is established, all rows corresponding to unused input file
positions can be deleted.

The relationship of the input file position with the loop terminal and
pin numbers is fixed in the cabinet hardware. Changing these values
entails rewiring the cabinet and should be avoided. The relationship
of the input file position with the input assignment and controller
detector numbers is set in the controller software. The values shown
on the start drawings are the controller defaults. Changing them is
only necessary if the detector is to be reassigned to another function.

The remaining (right-most) six columns contain attributes that apply to
the specific loop associated with the input file position in question.

These values can be found in the '2070L Loop Detector and Installation’

chart on the signal plan and should be duplicated in this chart.

Additional Features:

Pedestrian Pushbuttons - If the design utilizes pedestrian pushbuttons,
an extension is added to the Input File Connection & Programming Chart
that contains the appropriate values for those detector channels. The
values in the last five columns of the main chart do not apply to
pedestrian detectors. The CADD cell containing the pedestrian detectors
also includes a note reminding the installer to equip the appropriate
slots with a DC isolator.

Jumper Note - If a single loop requires two detector channels (see STD.
NO. 9.0 sheet 2), a note is placed below the chart detailing which con-
troller input pins should be jumpered together.

System Detector Note - If a detector channel is to serve as a system
detector only, this note is included to remind the installer to remove
the vehicle phase assigned to that detector in the default programming.

2070 Input File Connection & Programming Chart
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1. RELAY K] IS SHOWN IN THE ENERCIZED
(PREEMPT NOT ACTIVEINORMAL OPERATION STATE.

t 3 EI.AY K1 IS A POTTER l MIEI.U KRPIIAG DPDT RELAY
M 120VAC COIL AND OC
G.EI.QV SSR1 IS A CRYDOM um 98" (NORMALLY OPEN
SOLID STATE RELAY UI'III AC INPUT AND AC (28 AMP) QUTPUT.
DOT MATERIAL" 623828748,
4,AC ISOLATOR CARD SHALL ACTIVATE PREEMPTION UPON
REMOVAL OF AC+ FROM THE INPUT (AS SHOWN ABOVEL
!.ESIS'I'U IS VALUED AT 2x OHM, 12 WATT, CLAROSTAT
T NO. YPRIOF-2%; DOT MATERIAL™ 623811358.

6.RC NETWORK IS VALUED AT .1 MICROFARAD, 100 OHM,

2. IF REPLACEMENT MOVS ARE ﬁﬁﬂ.ﬁ PART NO. VISELA2GA
(00T MATER|AL" 196823973 MAY BE USED.

8, PREEMPTION AND BLANKOUT SIGN CONTROL BOX IS A CONTROL
TECHNOLOGIES PART NO., 2299-101. DOT MATERIAL® 619933458,

(18919

(T1-D

-2

(-3

Q. [MPORTANTI A JUMPER MUST BE ADDED BETWEEN INPUT FILE
TERMINALS J14-E AND J14-K |[F NOT ALREADY PRESENT, ALSO,
TERMINAL TB9-12 (ON INPUT PANEL) SHALL BE CONNECTED TO
AC NEUTRAL (JUMPER MAY HAVE TO BE ADDEDL

FRONT VIEW

TO BE GENERATED,
OPERATION.

= Qlolele]|elo]

S e e OF THE AC ISOLATOR CARD.

ON THE TERMINALS LISTED.

PREEMPTION AND BLANKOUT SIGN CONTROL BOX

e e el 1
I I
N ; w |
ISOLATOR CARD INPUT , [ ] 2 [ |
! % |_1f"_ %_t%%&"&’.‘ )
1 v 1 1
,}’fi — © LPI fg.Tx&ggg »®
oS0 B Q|+
“' L L
ac i Aty L], 12_1“1&g%nP
. - k Fl an fOgDeT TEST | o |+ HICI'IJ
] P~ —J
: v Gean won $ o :
| 77 |

THIS NOTE INDICATES THAT THE AC ISOLATOR CARD
IS TO BE SET-UP FOR INVERTED INPUT OPERATION.
INVERTED OPERATION REQUIRES THAT AC+ BE REMOVED
FROM THE ISOLATOR INPUT IN ORDER FOR AN OUTPUT
THUS PROVIDING 'FAILSAFE'

. INVERTED OPERATION IS SET ON THE AC
- ISOLATOR CARD VIA DIP SWITCH.

THIS NOTE EXPLAINS THE NEED OF AC NEUTRAL
TO BE SUPPLIED TO ONE OF THE INPUT TERMINATIONS

THE AC ISOLATOR CARD

WILL NOT FUNCTION IF AC NEUTRAL IS NOT PRESENT

2070 PREEMPTION AND BLANKOUT SIGN CONTROL BOX

THE 2070 PREEMPTION AND BLANKOUT SIGN GONTROL ASSEMBLY/BOX

PROVIDES THE FOLLOWING FUNCTIONALITY:

1. PROVIDES THE INTERFACE BETWEEN THE RAILROAD CROSSING SIGNAL
EQUIPMENT AND THE TRAFFIC SIGNAL EQUIPMENT, WHICH INCLUDES,
TERMINATION POINTS FOR THE INTERCONNECT CABLE, LIGHTNING
PROTECTION, AND TERMINATION POINTS FOR BLANKOUT SIGNS.

2. PROVIDES AN OUTPUT WHICH DIRECTS THE CONTROLLER TO BEGIN THE

PREEMPTION SEQUENCE.
TEST THIS OUTPUT.

A TEST SWITCH IS PRESENT TO MANUALLY

3. PROVIDES THE CONTROL CIRCUITRY FOR THE OPERATION OF ANY

BLANKOUT SIGNS REQUIRED BY THE PREEMPTION SEQUENCE.

THIS

CIRCUITRY ALLOWS THE BLANKOUT SIGNS TO OPERATE NORMALLY,

EVEN WHEN CABINET IS IN THE FLASH MODE.

EXPLANATION OF MAJOR COMPONENTS:

() CABINET WIRING TERMINATION POINTS - TELLS THE INSTALLER WHERE
TO MAKE THE CONNECTIONS IN ORDER TO INTERFACE THE BOX WITH THE

CABINET.

THESE CONNEGTONS SUPPLY AC POWER TO THE BOX, AS WELL

AS TIE THE PREEMPT RELAY OUTPUT TO AN AC ISOLATOR.
® NOTES SECTION - DESCRIBES THE COMPONENT TYPES AND PART NUMBERS

USED IN THE BOX.
ARE PLACED HERE.
SUPPLIED PROJECTS.
EQUIPMENT, GENERIC NOTES ARE USED.

(© PREEMPT RELAY - THE COIL OF THIS RELAY (K1)
CABINET CONTACTS WHICH, WHEN OPENED,
A TRAIN.

ANY SPECIAL WIRING INSTRUCTIONAL NOTES
NOTICE THAT THE NOTES SHOWN ARE FOR STATE
IF PROJECT CALLS FOR CONTRACTOR SUPPLED

IS TIED TO THE RR

INDICATE THE PRESENCE OF
WHEN THE RR CONTACTS OPEN, THIS RELAY DE-ENERGIZES

AND REMOVES AC+ FROM THE ISOLATOR CARD, THUS CAUSING A PREEMPT

INPUT TO BE PLACED ON THE CONTROLLER.

THE OTHER SET OF

CONTACTS ON THIS RELAY CAUSE AC+ TO BE APPLIED TO THE INPUT OF

SSR1 (WHICH ILLUMINATES THE BLANKOUT SIGNS).

(@ BLANKOUT SIGN RELAY - THIS RELAY IS A SPST,

SOLID STATE RELAY

WHICH CONTROLS THE ILLUMINATION OF THE BLANKOUT SIGNS, WHEN
THIS RELAY IS ACTIVATED BY THE PREEMPT RELAY (K1) THE SIGNS

WILL BE SWITCHED "ON".

(® FIELD WIRING TERMINATION POINTS - TELLS THE INSTALLER WHERE
THE CONNECTIONS ARE MADE IN ORDER TO INTERFACE THE PREEMPT BOX

WITH THE RR CROSSING SIGNAL EQUIPMENT.

TERMINATIONS FOR

BLANKOUT SIGN AC+ AND AC- ARE INCLUDED HERE AS WELL.

2070 Preemption and Blankout Sign Control Box
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PREEMPTION PROGRAMMING DETATIL

THE IMAGE TO THE LEFT IS AN EXACT DUPLICATION OF THE PREEMPT PROGRAMMING

PREEMPTION PREEMPTION PROGRAMMING DETAIL DISPLAY FOUND ON A 2070 GONTROLLER RUNNING OASIS GONTROL SOFTWARE.
(program _ controller as shown below) WHEN A SIGNAL PLAN REQUIRES PREEMPTION, THIS DETAIL IS TO BE USED ON THE
. . ELECTRICAL DETAIL TO INSTRUCT THE INSTALLER ON SETTING THE DIFFERENT
FROM MAIN MENU PRESS A" (PREEMPTION), THEN ™ OPERATIONAL PARAMETERS REQUIRED TO OPERATE THE PREEMPT SEQUENCE PER THE
(STANDARD PREEMPTION) . SIGNAL DESIGN PLANS.

PRECMPTION ®1 SETTINGS (NEXT11-10) BELOW IS A BRIEF DESCRIPTION OF THE MOST COMMONLY USED FEATURES:
T S e T Ry LI ® INTERVAL PROGRAMMING - THIS IS THE SECTION IN WHICH INTERVAL PHASE SELECTION
112 4.0 3.5ix % ® AND TIMING ARE PROGRAMMED. EACH INTERVAL CONSISTS OF GREEN, YELLOW CLEAR, AND
223 32 291 RED CLEAR TIMES. A SECTION WHERE PHASES ARE SELECTED FOR EACH INTERVAL ARE
4 0 0.0 0.0 POSITIONED TO THE RIGHT OF EACH SET OF TIMINGS. AN INTERVAL TIME OF 255
Ty 0.01ix x SEC. IS A SPECIAL FLAG TO THE CONTROLLER INSTRUCTING IT TO USE THAT INTERVAL

J AS THE "DWELL" INTERVAL. THE EXIT INTERVAL IS DESIGNATED WHEN A 1 SEC.
PRICRITY LY/N TO SELECT) euceeecess HIGH — @) GREEN IS SELECTED FOLLOWING THE DWELL INTERVAL. ALWAYS USE INTERVAL 5 AS
DELAY TIMER :&”&“f&-'i&ii{ii}""? THE EXIT INTERVAL.
:;': %E: gron: PRE (0= DEFAULT)....0 DWELL INTERVAL - THE DWELL INTERVAL IS THE INTERVAL THAT THE
YELLOW CLEAR BEFORE PRE (Om DEFAULT).4.0 CONTROLLER WILL REST IN UNTIL THE FOLLOWING TWO EVENTS OCCUR:
g"gl_f'-f.‘l‘: ﬁf“’;‘(:‘_“u;°;£g‘ff‘f:f.’::::;-5 1. THE DWELL MINIMUM TIMER HAS EXPIRED, AND
DWELL MAX TIMER (O=OFF «1-288UIND -...0 2. THE PREEMPT CALL IS REMOVED.
e :&E;“f?j!‘_‘f?.:?f??.’.:::::::::_©@ PRIORITY SETTINGS - THERE ARE FOUR PRIORITY SETTINGS:
LINK TO NEXT PREEMPT? ooooonnnnnnnssoN 1. OFF - INDICATES THE PREEMPTOR IS NOT USED.
ENABLE BACKUP PROTECTION? cocccacaaas 2. LOW - USE FOR LOW PRIORITY PREEMPTS SUCH AS TRANSIT VEHICLE PREMPTS.
P L FLAenses DURING DeLav2 :——© 3. MED - USE FOR EMERGENCY VEHICLE PREEMPTS.
PED CLEARANCE THROUGH YELLOWD oo e oN 4. HIGH - USE FOR RAILROAD PREEMPTS.
INHIBIT OVERLAP GREEN EXTENSION? ....N RAILROAD PREEMPT SHOULD ALWAYS BE SET TO BE THE HIGHEST PRIORITY. IF
g:\'ﬂﬁ %'#ﬁﬁ‘%ﬂﬁ%ﬂi;’": MULTIPLE PREEMPTS ARE SET TO THE SAME PRIORITY, PREEMPTS WILL BE SERVED ON
FL‘“ MLL '“'ERV“? ...........:.::“ A FIRST COME, FIRST SERVED BASIS.
ALLOW PEDS IN DWELL INTERVAL? ccccceoN © DWELL HOLD-OVER TIMER - THIS TIMER BEGINS TO TIME AFTER THE PREEMPT CALL IS
:‘w‘;l'_“f,s?“'-'- '“'E"""-’:m;ai:’;i:'.m REMOVED. IF THIS TIMER EXPIRES, THE DWELL INTERVAL WILL BE RELEASED. IF
DWELL INT FLASH YELLOW : THIS TIMER DOES NOT EXPIRE BEFORE A SECOND PREEMPT CALL IS RECEIVED, THE
OMIT OVERLAPS: : DWELL INTERVAL WILL BE RETIMED. NORMALLY USED WITH VEHICLE INITIATED EV

: PREEMPTION SYSTEMS.

C) LATCH CALL - USED IN CONJUCTION WITH THE DELAY TIMER. THE APPLICATION FOR
THIS FEATURE IS NORMALLY THE FIRE HOUSE, PUSHBUTTON STYLE OF PREEMPT. THESE
TYPES OF PREEMPT NORMALLY HAVE A DELAY INTERVAL. THIS FEATURE WILL ALLOW THE
PREEMPT CALL TO LATCH AND NOT RELEASE UNTIL THE PREEMPT IS SERVED.

GD HOLD CLEAR 1 PHASES DURING DELAY - THIS FEATURE IS USED IN CONJUNCTION WITH
THE DELAY INTERVAL. 1IF CLEAR 1 PHASES ARE USED IN NORMAL OPERATION, AND THOSE
PHASES JUST HAPPEN TO BE SERVED DURING THE DELAY INTERVAL, THIS FEATURE WILL
APPLY A HOLD ON THE CLEAR 1 PHASES DURING THE REMAINDER OF THE DELAY INTERVAL.

(CONTINUED ON NEXT PAGE)

STD. NO.

2070 OASIS Preemption Programming Detail
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PREEMPTION PREEMPTION PROGRAMMING DETAIL

(program comtroller as shown below)

PREEMPTION w1 SETTINGS (NEXT:1-10)
INTERVAL/TIMING | CLEAR/DWELL PHASES

GRN YEL RED :12345678910111213141516
1 12 4.0 3.5 x  {
2 2% 0.0 0.0 p 4
5 0 0.0 0.0

4 0 0.0 0.0

5 1 0.0 0.0:.%x %X

EXIT CALLS H
OPTIONS

PRIORITY (Y/N TO SELECT) cccccccecceccHIGH
MLAY TI‘R (0-255 SEC) sesescsessseel

MIN CREEN BEFORE PRE (0= DEFAULT)....1

PED CLEAR BEFORE PRE (O= DEFAULT)....0

YELLOW CLEAR BEFORE PRE (O= DEFALLT).4.0
RED CLEAR BEFORE PRE (O= DEFAULT?....3.5
DWELL MIN TIMER (0=-255 SEC) cccvcccee?
MLL MAX "‘n (O#F.I-ISSIIN) ....0
DWELL HOLD-OVER TIMER (0-235) cceeeee
LATCH CALL? ccccecscccccsocccessscceaecN

HOLD CLEAR 1 PHASES DURING DELAY? ...N
FAST OREEN FLASH DWELL PHASES? ccccecN
PED CLEARANCE THROUGH YELLOW? ccceceoN
INHIBIT OVERLAP GREEN EXTENSION? ....N —
SERV":E le SUTIARE FI.ASI'I? ooooo-“—
REST IN RED DURING DWELL INTERVAL? ..N—
FLASH DUELL INTERVAL? cccccccccccccccN
ALLOW PEDS IN D¥ELL INTERVAL? coceseoN
RE-TIME DWELL INTERVAL? cccccccccccosN—
OVERLAPS: ABCOEFGH | JXLMNDP
DWELL INT FLASH YELLOW

FROM MAIN MENU PRESS 'A’ (PREEMPTION), THEN ‘1’
(STANDARD PREEMPTION).

OMIT OVERLAPSS

©

PREEMPTION PROGRAMMING DETAIL (continued)

® INHIBIT OVERLAP GREEN EXTENSION - AFFECTS HOW GREEN EXTENSION OVERLAPS

(a.k.a. timed overlaps) TRANSITION INTO PREEMPTION. IF A GREEN
EXTENSION OVERLAP WILL NOT BE USED IN THE PREEMPTION, THIS SETTING IS
TYPICALLY "YES"”, THIS WILL INHIBIT THE OVERLAP GREEN EXTENSION FROM
TIMING AND ALLOW TRANSITION TO PREEMPTION TO BE ACCOMPLISHED IN THE
QUICKEST POSSIBLE TIME. THIS IS MOST IMPORTANT IN RR PREEMPTION
APPLICATIONS. IF THE OVERLAP IS USED IN THE FIRST INTERVAL OF THE
PREEMPT, THE SETTING SHOULD BE PROGRAMMED AS "NO".

SERVICE DURING SOFTWARE FLASH - THIS FEATURE IS NORMALLY USED IN
CONJUNCTION WITH EV PREEMPTION. THIS ALLOWS THE CONTROLLER TO COME OUT
OF LATE NIGHT FLASH IN ORDER TO SERVE EV PREEMPT.

REST IN RED DURING DWELL INTERVAL - IF THE SIGNAL PLAN CALLS FOR THE
PREEMPT DWELL TO BE AN ALL RED REST STATE, THIS FEATURE SHOULD BE ENABLED.
IN ADDITION, DO NOT SELECT ANY PHASES FOR THE DWELL INTERVAL.

RE-TIME DWELL INTERVAL - USED IN CONJUNCTION WITH DWELL HOLD-OVER TIMER.
ALLOWS THE CONTROLLER TO RE-TIME THE DWELL INTERVAL IF A SECOND PREEMPT
CALL IS RECEIVED BEFORE THE HOLD-OVER TIMER TIMES OUT. NORMALLY USED
WITH EV PREEMPTION. DO NOT USE THIS FEATURE WITH RAILROAD PREEMPTION
UNLESS THERE ARE SPECIAL CIRCUMSTANCES.

OMIT OVERLAPS - THIS FEATURE ALLOWS OVERLAPS TO BE OMITTED DURING
PREEMPTION WHEN THE OVERLAP PARENTS ARE ACTIVE DURING PREEMPT, BUT THE
OVERLAP IS NOT DESIRED. OVERLAPS WILL RETURN DURING EXIT INTERVAL 5.

NOTE: DESCRIPTION OF FEATURES IS NOT COMPLETE, THIS SECTION IS
INTENDED TO ADDRESS APPLICATIONAL USE. CONSULT THE SIGNALS AND
GEOMETRICS SECTION OF THIS DESIGN MANUAL AND/OR ECONOLITE OASIS
MANUAL FOR MORE DETAILS.

7-04
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""""""""""""""""""" EMERGENCY VEHICLE PREEMPTION PUSHBUTTON
AND INDICATOR LAMP WIRING DETAIL

THIS WIRING DETAIL GIVES THE INSTALLER THE INFORMATION NEEDED
TO INTERFACE THE CONTROLLER/CABINET ASSEMBLY WITH A FIREHOUSE
PUSHBUTTON. THE FUNCTION OF THIS BUTTON IS TO GENERATE A
CONTROLLER INPUT TO INITIATE THE EV PREEMPTION SEQUENCE.

USUALLY, THERE IS ALSO AN INDICATOR (PILOT) LAMP INSTALLED IN

D ot st | © THE FIREHOUSE. THE PURPOSE OF THIS LAMP IS TO GIVE THE USER
I ! 189-11 fon Tnput poned PAF POSITIVE FEEDBACK FROM THE CONTROLLER THAT THE TRAFFIC SIGNAL
: romotty | © : HAS BEEN PREEMPTED. THE WIRING FOR THE INDICATOR LAMP IS ALSO
closed
- R ) e \n SHOWN ON THIS DETAIL.
Ny ace MAJOR COMPONENTS:
rormal ty s awp T8 on reor of POM TB9 - SHOWN IS AN ACTUAL CALTRANS STANDARD TERMINAL BLOCK
{NON-DELAY) LOCATED ON THE INPUT PANEL OF THE 332 CABINET. THE CONNECTIONS
g SHOWN ON TB9 CONFIGURES INPUT FILE POSITION J14-L TO GENERATE
S - RS ILISILLI LRI . THE PREEMPT INPUT. PLEASE NOTE THAT A 336 CABINET'S TERMINALS
| uoems v i o | : CONTROLLER 1: WOULD BE DIFFERENT. INPUT FILE POSITION J14-L OPERATES
" N : PREEMPT 2 IN THE OASIS DEFAULT PROGRAM.
I a4 :
1 e 2 oot : LOAD RESISTOR - THIS RESISTOR WILL DRAIN OFF ANY INDUCED
©® : VOLTAGE, WHICH IS LIKELY ON A LONG RUN OF CABLE.
puor Lue — - : © FIREHOUSE PUSHBUTTON - THIS IS A MOMENTARY, NORMALLY CLOSED,
_________ PUSHBUTTON SWITCH. THE CONTACTS OF THIS SWITCH ARE OPENED
SHOW LOAD RESISTOR WHEN THE BUTTON IS PRESSED, CAUSING PREEMPT TO BE ACTIVATED.
AMP_NOT WETALATIUOETIE ® CABINET TEST SWITCH - THIS IS A MOMENTARY, NORMALLY CLOSED,
Bt VIR FOR THE PILOT LA b THE FINE HOUSE TO FIMETION, MAKE PUSHBUTTON SWITCH LOCATED IN THE SIGNAL CABINET. THIS SWITCH
THE FOLLOWING PROCAMMAING CHANGES TO OUTPUT MO. 3% IS USED FOR TEST PURPOSES TO ALLOW THE TECHNICIAN TO SIMULATE
I CHWGE THE FUNCTION OF C) PIN 35 TO BE A% CUTPUT FOR THE ACTUATION OF THE FIREHOUSE PUSHBUTTON.
PREEMPT 2, THIS IS ACCOMPLISHED BY THE FOLLOWING:
a0 FAOS beAIN SR SELECT § 1OUTPUTSS, ® FUSE - THIS 5 AMP NON-DELAY TYPE FUSE IS FOR OVERCURRENT
IF THE PED MOVEMENT ASSOCIATED THEN SELECT ) WQUTRUT ASSICNMENTS), PROTECTION ON THE INTERCONNECT CIRCUIT. NOTICE THAT 120VAC
WITH THE LOADSWITCH BEING USED ® SCAOLL TO C) P 38, QUTPUT M0, 33, IS USED ON THE INTERCONNECT FROM THE CABINET TO THE FIREHOUSE.
TO OPERATE THE LAMP IS NOT USED YOU WiLL SEE THAT (T IS NOT ENABLED.
A LOAD RESISTOR WILL HAVE TO BE © SCROLL 0O TO PREEMPT AND INPUT ~VES-, ® INDICATOR LAMP - THE FUNCTION OF THIS LAMP IS DESCRIBED ABOVE.
PLAGED ON THE PED WALK FIELD B . ASKED FOR A PREEMPT O THIS LAMP IS NORMALLY CONTROLLED BY THE YELLOW CIRCUIT OF A
A oo o 03 THE QUTPUT IS NOW ASSICNED FOR PRE-2 OUTPUT, PEDESTRIAN LOADSWITCH. THE C1-PIN ASSOCIATED WITH THIS PED
GHOWN N THE LOAD AESISTOR . T ot " : YELLOW WILL HAVE TO BE CHANGED TO OPERATE THIS LAMP CORRECTLY.
INSTALLATION DETAIL.\‘I‘.J,'::'#JL,'?‘._%[‘ MONITOR WIRE COWECTED, A LOAD RESITOR IS NORMALLY TIED IN PARALLEL WITH THE LAMP TO
DRAIN OFF ANY INDUCED VOLTAGE. SPECIAL PROGRAMMING NOTES ARE
T SHOUN
2 SIS I0R WRTALATION DETAIL: | | -CE A6 SO I L0 NECESSARY TO ALERT THE INSTALLER OF THESE CHANGES. IF DELAY
4, WSERT LOADSNITCH FOR 529, BEFORE PREEMPT INTERVAL IS USED, SPECIAL LOGIC PROCESSOR
PROGRAMMING IS NECESSARY FOR PROPER OPERATION.
. . R . STD. NO.
Emergency Vehicle Preemption (Pushputton Style) Wiring Detail
SIGNALS MANAGEMENT SECTION 10.2
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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MINIMUM UTILITY CLEARANCE REQUIREMENTS

PRIMARY
NCDOT MINIMUM ATTACHMENT CLEARANCES
K e PRIMARY FROM OTHER JOINT USERS AT THE POLE
—— CLEARANCE FROM MIN. DISTANCE
NEUTRAL / SECONDARY 40"
| POWER SERVICE DROP , 40"
L. POWER SERVICE DRIP LDDP' 40"
< > TOP DF POWER RISER 40"
[ BOTTOM OF TRANSFORMER 30"
NEUTRAL / GUY ATTACHMENT 12"
SECONDARY . )
I IF THE POWER SERVICE DRIP LDOP SUPPLIES
] POWER TO AN EFFECTIVELY GROUNDED STREETLIGHT
THE MINIMUM CLEARANCE REQUIREMENT IS
40"% REDUCED TO 12”
MIN.
30”*
MIN.
Yy |, Y __ _JOINT USER #1
12" JOINT USER #2 JOINT USERS MAINTAIN A
| Y MINIMUM OF 12” OF SEPARATION
JOINT USER #3 AS INDICATED AT LEFT
12 JOINT USER #4
NOTES
o
THE ATTACHMENT POINT FOR JOINT USER #1 MUST MAINTAIN
A MINIMUM OF 40” BELOW POWER ANDYOR A MINIMUM OF 30"
BELOW BOTTOM OF TRANSFORMER (WHICHEVER IS GREATER)
"JOINT USER” REFERS TO THE POWER COMPANY
CATV COMPANIES, NCDOT, PHONE COMPANY,
CITIES, AND OTHERS
L] oo . STDI NOI
NESC Clearance Requirements — Utilities
TRAFFIC MANAGEMENT SYSTEMS SECTION 1.0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 4




STREET LIGHT CLEARANCES

SECONDARY POWER
\@ EFFECTIVELY GROUNDED EFFECTIVELY GROUNDED
STREET LIGHT BRACKET rSTREET LIGHT BRACKET
40" P SECONDARY_POWER ﬁ
STREET LIGHT
DRIP LOOP STREET LIGHT
12"% / DRIP LOOP
_ 4011** -
II*
El~=F ——4 127
MINIMUM L ¥V
SEPARATION |, » \‘ST JOINT USER MINIMUM ﬁ\\
EEm%EUSERS /ZND JOINT USER SE%E@LIUN 127 IST JOINT USER
=t BE TWEEN crs 2ND JOINT USER
Iyl
N\
b **BOTH OF THESE MINIMUM CLEARANCE
REQUIREMENTS FOR EFFECTIVELY GROUNDED
* ALL THREE OF THESE MINIMUM CLEARANCE STREET LIGHTS MUST BE MET
REQUIREMENTS &OR EFFEﬁTIVELY GROUNDED
STREET LIGHTS MUST BE MET
IF THE STREET LIGHIII' /STREET HGHT BI\IE{?\I\CIIIEII\ETNI\S NOT N
» " . EFFECTIVELY GROUNDED, THEN THE IMUM  CLEARANCE
JOINT USER” REFERS TO THE POWER COMPANY :
CATV COMPANIES, NCDOT, PHONE COMPANY, REQUIREMENT IS INCREASED TO 40” BELOW DRIP LOOP
CITIES, AND OTHERS

STD. NO.

NESC Clearance Requirements — Streetlights

TRAFFIC MANAGEMENT SYSTEMS SECTION 1 . 0

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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i}

POWER SERVICE DROP

TOP OF POWER RISER
\

1| —TOP OF POWER RISER

40" MIN.

J/ﬁ

1ST JOINT USER

B

\\\\\1ST JOINT USER

"JOINT USER” REFERS TO THE POWER COMPANY
CATV COMPANIES, NCDOT, PHONE COMPANY,

CITIES, AND OTHERS

POWER SERVICE DROP

40" MIN.

7-04

NESC Clearance Requirements — Power Risers
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SEE NOTE 2

POLE

)

L INE >

\\\\\\\\\‘_—’///////ﬁ

ri

SEE NOTE 2

TABLE 1

NATURE OF SURFACE MIN[MUM
UNDERNEATH WIRES., CLEARANCE
CONDUCTORS OR CABLES (H)%*
1. TRACK RAILS OF RAILROADS
EXCEPT ELECTRIFIED RAILROADS 30 FT
USING DVERHEAD TROLLEY CONDUCTORS
2. ROADS. STREETS AND OTHER AREAS 18 FT
SUBJECT TD TRUCK TRAFFIC
3. DRIVEWAYS. PARKING LOTS. 18 FT
AND ALLEYS
4, DTHER LAND TRAVERSED BY VEHICLES
SUCH AS CULTIVATED. GRAZING. FOREST 18 FT
DRCHARDS. ETC.
5. SPACES AND TRAVEL WAYS SUBJECT TO 15.5 FT
PEDESTRIAN OR RESTRICTED TRAFFIC ONLY

SURFACE UNDERNEATH WIRES. CONDUCTORS DR CABLES

NOTES:

1. SEE TABLE 1 FOR ACCEPTABLE MINIMUM CLEARANCE VALUES (H) OVER VARYING SURFACES

[S DEFINED AS THE VERTICAL DISTANCE (HEIGHT) AS MEASURED FROM THE LOWEST POINT
CONDUCTORS OR CABLES TO THE SURFACE BELOW

2. llH "

(TYPICALLY MIDSPAN) DF THE WIRES.

3. SAG BETWEEN POLES SHOULD MATCH THE SAG OF EXISTING UTILITY LINES

THESE VALUES HAVE BEEN ADOPTED BY NCDOT
(AS WELL AS VARIDUS UTILITY COMPANIES)
AND EXCEED THE SPECIFICATIONS AS SET
FORTH IN THE NATIONAL ELECTRICAL SAFETY

CODE (NESC).

7-04

NESC Clearance Requirements — Height Over Grade
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FIBER OPTIC CROSS SECTION

ALL DIMENSIONS IN MICROMETERS (MICRONS)

1,000,000 MICRONS = 1 METER

'////////////

TYPICAL DIMENSIONS OF
MULTIMODE FIBER

ZcLADDiNG
L&zzzzzz2%

TYPICAL DIMENSIONS OF
SINGLE MODE FIBER

HUMAN HAIR

FIBER COLOR CODE

NUMBER COLOR NUMBER COLOR
1 BLUE 1 BLUE
2 ORANGE 2 ORANGE
3 GREEN BLUE 3 GREEN
4 BROWN BUFFER 4 BROWN
5 SLATE TUBE 5 SLATE
6 WHITE 6 WHITE
7 RED 1 BLUE
8 BLACK 2 ORANGE
9 YELLOW ORANGE 3 GREEN
10 VIOLET BUFFER 4 BROWN
n ROSE TUBE 5 SLATE
12 AQUA 6 WHITE

INDIVIDUAL FIBERS CAN BE IDENTIFIED BY NUMBER AND BY COLOR

WHEN SPECIFYING BY COLOR IT IS CUSTOMARY TO REFER TO THE
BUFFER TUBE COLOR FOLLOWED BY THE FIBER COLOR

"ORANGE /GREEN” IS THE GREEN FIBER IN THE ORANGE BUFFER TUBE

IF A CABLE CONTAINED 144 FIBERS ARRANGED WITH 12 BUFFER TUBES
EACH CONTAINING 12 FIBERS, THEN THE FOLLOWING WOULD BE TRUE

CORE

"BLUE /BLUE” = FIBER 1
"GREEN /BROWN” = FIBER 28
"RED /RED" = FIBER 79
"AQUA /AQUA"” = FIBER 144

CLADDING

UV COLOR
COATING

@

TYPICAL DIMENSION OF

TYPICAL SIGNAL WAVELENGTHS

INNER
BUFFER
TUBE

DIELECTRIC
CENTRAL
STRENGTH
MEMBER

FIBER TYPE SIGNAL WAVELENGTH TYPICAL LOSSES
850 nm 3.75 dB /km
MULTIMODE 1310 nm 1.5 dB /km
1310 nm 0.5 dB /km NUMBER OF FIBERS PER BUFFER TUBE
ACKET
SINGLE MODE 1550 nm 0.25 dB /km JAC STRENGTH VARIES BUT IS TYPICALLY 6,12, OR
MEMBER (IN SOME CASES) A MULTIPLE OF 6 OR 12
. . STD. NO.
Fiber Optic Cable
TRAFFIC MANAGEMENT SYSTEMS SECTION 2.0

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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COMMON DRAWING SYMBOLS

EXISTING CCTV CAMERA

CABLE STORAGE RACK (SNOW SHOES) LTIy
NEW SPLICE CABINET YT YT YT
EXISTING SPLICE CABINET — ) —
AERIAL SPLICE ENCLOSURE — B, —

EXISTING SIGNAL CABINET

MASTER CONTROLLER CABINET

DRAWING SYMBOLS SHOULD BE AT THE SAME SCALE AS THE PLAN SHEET
FOR INFORMATION ON SCALING LINE STYLES SEE "STANDARD SYMBOLOGY TABLES” SECTION 9.0

NEW AERIAL GUY ASSEMBLY
NEW CONDUIT

EXISTING CONDUIT

EXISTING SIGNAL POLE - NEW DOWN GUY
NEW SIGNAL POLE CJ NEW SIDEWALK GUY
EXISTING METAL POLE EK(( NEW MICROWAVE VEHICLE DETECTION
NEW METAL POLE [(( EXISTING MICROWAVE VEHICLE DETECTION
EXISTING METAL POLE WITH MAST ARM IDMSI NEW DYNAMIC MESSAGE SIGN
NEW METAL POLE WITH MAST ARM 'EAA_S EXISTING DYNAMIC MESSAGE SIGN
SIGNAL POLE e [ () e NEW FIBER OPTIC GCOMMUNICATIONS CABLE
NEW JUNCTION BOX = TH|ST PR= NEW TWISTED PAIR COMMUNICATIONS CABLE
EXISTING JUNCTION BOX s X | EXISTING COMMUNICATIONS CABLE
NEW CCTV CAMERA = REM=—= EXISTING COMMUNICATIONS CABLE TO BE REMOVED

NEW DIRECTIONAL DRILLED CONDUIT

NEW BORED AND JACKED CONDUIT

7-04
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AR OOI0]010]0]0]01010/00]0/0]0]0I001 P> el baby

INSTALL REA, PE — 22, SHIELDED,
TWISTED PAIR COMMUNICATIONS CABLE

INSTALL REA, PE - 38, (FIGURE 8) SHIELDED,
TWISTED PAIR COMMUNICATIONS CABLE

INSTALL REA, PE - 39, (UNDERGROUND} SHIELDED,
TWISTED PAIR COMMUNICATIONS CABLE

INSTALL SMFO  CABLE
INSTALL MMFO  CABLE
INSTALL FIBER OPTIC DROP CABLE

INSTALL TRACER WIRE

TRENCH OR PLOW

INSTALL PYC CONDUIT

INSTALL RIGID, GALVANIZED STEEL CONDUIT

INSTALL RIGID, GALVANIZED STEEL RISER WITH WEATHERHEAD
INSTALL RIGID, GALVANIZED STEEL RISER WITH HEAT SHRINK TUBING
INSTALL OUTER-DUCT POLYETHYLENE CONDUIT

INSTALL POLYETHYLENE CONDUIT

DIRECTIONAL DRILL CONDUIT

BORE AND JACK CONDUIT

INSTALL CABLE(S} IN EXISTING CONDUIT

INSTALL CABLE(S} IN NEW CONDUIT

INSTALL CABLE(S} IN EXISTING RISER

INSTALL CABLE(S} IN NEW RISER

INSTALL CABLE(S} IN EXISTING CONDUIT STUB-OUTS

INSTALL NEW CONDUIT INTO EXISTING CABINET BASE
(USE EXISTING CONDUIT STUB-OUTS WHEN AVAILABLE}

INSTALL NEW RISER INTO EXISTING CABINET BASE
(USE EXISTING CONDUIT STUB-OUTS WHEN AVAILABLE}

INSTALL NEW CONDUIT INTO EXISTING POLE MOUNTED CABINET

INSTALL NEW RISER INTO EXISTING POLE MOUNTED CABINET

TERMINATE COMMUNICATIONS CABLE ON EXISTING TELEMETRY
INTERFACE PANEL IN TRAFFIC SIGNAL CONTROLLER CABINET

INSTALL NEW TELEMETRY INTERFACE PANEL
IN TRAFFIC SIGNAL CONTROLLER CABINET

INSTALL INTERCONNECT CENTER, PATCH PANEL, JUMPERS
AND FUSION SPLICE CABLE IN CABINET

INSTALL UNDERGROUND SPLICE ENCLOSURE

OO

[2¢]
[]
[]
[«]
[«]

[e][z](2](]

[*d

[=]
[=]
[=2]
[:]
[=4]
[=2]
[=¢]

INSTALL AERIAL SPLICE ENCLOSURE

INSTALL POLE MOUNTED SPLICE CABINET

INSTALL BASE MOUNTED SPLICE CABINET

REMOVE EXISTING SPLICE CABINET

INSTALL CABINET FOUNDATION

REMOVE EXISTING CABINET FOUNDATION

INSTALL CCTV CAMERA ASSEMBLY

INSTALL CCTY CAMERA WOOD POLE

INSTALL CCTV CAMERA METAL POLE AND FOUNDATION
INSTALL JUNCTION BOX

INSTALL OVERSIZED JUNCTION BOX

REMOVE EXISTING JUNCTION BOX

INSTALL WOOD POLE

REMOVE EXISTING WOOD POLE

INSTALL AERIAL GUY ASSEMBLY

INSTALL STANDARD GUY ASSEMBLY

INSTALL SIDEWALK GUY ASSEMBLY

INSTALL MESSENGER CABLE

REMOVE EXISTING COMMUNICATIONS AND MESSENGER CABLE
REMOVE EXISTING MESSENGER CABLE

INSTALL TELEPHONE SERVICE

INSTALL CABLE STORAGE RACKS {SNOW SHOES) AND STORE
100 FEET OF CABLE

INSTALL DELINEATOR MARKER

STORE 20 FEET OF COMMUNICATIONS CABLE

LASH CABLE(S) TO EXISTING SIGNALCOMMUNICATIONS CABLE
LASH CABLE(S}) TO EXISTING MESSENGER CABLE

LASH CABLE(S} TO NEW MESSENGER CABLE

MODIFY EXISTING ELECTRICAL SERVICE

INSTALL NEW ELECTRICAL SERVICE

LEGEND

NEW FIBER OPTIC COMMUNICATIONS CABLE

— TH[ST PR NEW TWISTED PAIR COMMUNICATIONS CABLE
R — EXISTING COMMUNICATIONS CABLE
[ p— EXISTING COMMUNICATIONS CABLE TO BE REMOVED

NEW AERIAL GUY ASSEMBLY

NEW CONDUIT

EXISTING  CONDUIT

NEW DIRECTIONAL DRILLED CONDUIT
NEW BORED AND JACKED CONDUIT

i ———
mmmmEmm——
—_— ) ——
— iy —
NEW JUNCTION BOX
BOSTING JUNCTION BOX
NEW WOOD POLE

EASTING WOOD POLE

AERIAL SPLICE ENCLOSURE

NEW METAL POLE

EXISTING METAL POLE

NEW CCTV ASSEMBLY
EXSTING CCTV ASSEMBLY
NEW DYNAMIC MESSAGE SIGN

EXISTING DYNAMIC MESSAGE SIGN

NEW MICROWAYE VEHICLE DETECTION

EXISTING MICROWAVE YEHICLE DETECTION
NEW STANDARD GUY ASSEMBLY
NEW SIDEWALK GUY ASSEMBLY

NEW CABLE STORAGE RACKS (SNOW SHOES)

Ny EXISTING CONTROLLER AND CABINET
:s: EXISTING SPLICE CABINET
NEW SPLICE CABINET
SP SIGNAL POLE
SIGNAL INVENTORY NUMBER
Ger-) CCTV IDENTIFICATION NUMBER
CONSTRUCTION NOTE SYMBOLOGY KEY
| INDICATES NUMBER OF CABLES, LOOFS, ETC.
INDICATES NUMBER OF FIBERS PER CABLE,
@ TWISTED PAIRS PER CABLE, ETC.
@ INDICATES NUMBER OF RISER(S)/CONDUIT(S)
@ INDICATES DIAMETER OF RISER(S}/CONDUIT(S) (INCH)
NUMBER

NUMBI

CAOBIF.E(S) _\ /_ FIBERSTWISTED PAIRS

ER OF

<= >
NUMBER DIAMETER
OF OF
RISER(SYCONDUIT(S) RISER({SYCONDUIT(S) (INCH)
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UNDERSTANDING CONSTRUCTION NOTE CONVENTIONS
CONSTRUCTION NOTES

PLACE NOTES IN NUMERICAL ORDER ORIENT VERTICALLY
e EB INSTALL ONE 12-FIBER
SINGLE MODE FIBER OPTIC CABLE CORRECT INCORRECT CORRECT CORRECT INCORRECT
e e B INSTALL TWO 6-FIBER 40 40 1 /A12 (1|/4\|12) 1|/4\]12)47]|56
MULTI-MODE FIBER OPTIC CABLES
52 53 47 47|56

INSTALL ONE 2” DIAMETER

< 142> 53 52 56
POLYETHYLENE CONDUIT
INSTALL ONE 1" DIAMETER

‘l@» RIGID, GALVANIZED STEEL RISER

WITH WEATHERHEAD

SOME COMMON CONSTRUCTION NOTES

1]/N[12 1)/N[2 40
23)<28, 47|56 52|53
50
53
FOR MORE
BASE MOUNTED CABINET DIRECTIONAL DRILLED CONDUIT NEW FIBER OPTIC AND NEW OVERSIZED JUNCTION BOX INFORMATION
(MASTER LOCATION) MESSENGER CABLE ON CONSTRUCTION
NOTES, SEE
1]/a\[12 G/ a’2\B a\iB SECTIONS 4-7
25)428 /N «@D @ OF THIS MANUAL
53 (8) 29 51
POLE MOUNTED CABINET TRENCHED OR PLOWED CONDUIT NEW RISER AERIAL SPLICE ENCLOSURE
. . STD. NO.
Drawing Format ltems — Construction Notes
TRAFFIC MANAGEMENT SYSTEMS SECTION 3.1
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CASE 1

CASE 2
NEW COMMUNICATIONS CABLE LASHED TO NEW MESSENGER CABLE

NEW COMMUNICATIONS CABLE LASHED TO EXISTING MESSENGER CABLE

FIRST ST
3|
3|

FIRST ST

\
\

POLE IDENTIFICATION

POLE IDENTIFICATION
NUMBER NUMBER
. . STD. NO.
Construction Notes for Aerial Cable Run
TRAFFIC MANAGEMENT SYSTEMS SECTION 4-0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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CASE 3

EXISTING COMMUNICATIONS CABLE AND
MESSENGER CABLE ARE TO BE REMOVED
NEW COMMUNICATIONS CABLE LASHED TO NEW
MESSENGER CABLE

T1/\[12

48| 56|

FIRST ST.
[ ]
N

\
R

— MAIN  ST. T~

4
lrn—ﬂ!-‘ -0 0 @-f0 F0-@ FO @—F0

NRE75 RFI6AS RF17AS RF19AS

POLE IDENTIFICATION
NUMBER

CASE 4

NEW COMMUNICATIONS CABLE LASHED TO
EXISTING SIGNAL/COMMUNICATIONS CABLE

THIRD ST.

Construction Notes for Aerial Cable Run

TRAFFIC MANAGEMENT SYSTEMS SECTION

7 04 TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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CASE 5

NEW COMMUNICATIONS CABLE LASHED TO
NEW MESSENGER CABLE AND SLACK SPANNED

THIRD ST.

RESERVED FOR
FUTURE USE

SLACK
SPAN

NOTE:SLACK SPANNING SHOULD BE USED AS A LAST RESORT.
IN THIS CASE, A GUY COULD NOT BE PLACED ON POLE
NRE75 TO COUNTERACT THE TENSION OF THE AERIAL
INSTALLATION ALONG THIRD STREET.

THEREFORE, SLACK SPAN TO POLE RF16AS AND PLACE
DOWN GUY AT THAT POLE.

. - STD. NO.
Construction Notes for Aerial Cable Run
TRAFFIC MANAGEMENT SYSTEMS SECTION “-(’
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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CASE 1 CASE 2

UNDERGROUND COMMUNICATIONS CABLE RUN UNDERGROUND COMMUNICATIONS CABLE RUN
INSTALLED IN NEW CONDUIT TRENCHED OR PLOWED INSTALLED IN EXISTING CONDUIT
(T )/a\[12) (T]/\[D)

=>
>

< Jag 2>

/ FIFTH AVE. / FIFTH AVE. ;

[ A Qli-=-em-eeemmeRESSEEESEEmEssmsEEEEEsRAsRsRmssmmEsEssssmsE 11 B

STD. NO.

Construction Notes for Trenched or Plowed Conduit
TRAFFIC MANAGEMENT SYSTEMS SECTION 4-1
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CASE 3

UNDERGROUND COMMUNICATIONS CABLE RUN
INSTALLED IN NEW CONDUIT DIRECTIONALLY DRILLED

a@A\ip
< f19z>
(1

>

FIRST ST.

JaY

CASE 4

RESERVED FOR
_ S FUTURE USE

Construction Notes for Directional Drilled Conduit

TRAFFIC MANAGEMENT SYSTEMS SECTION
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CASE 5 CASE 6

UNDERGROUND COMMUNICATIONS CABLE RUN
INSTALLED IN NEW GALVANIZED STEEL CONDUIT

FIRST ST.

RESERVED FOR
FUTURE USE

NOTE:THIS METHOD IS TYPICALLY USED FOR
CROSSING UNDER RAILROAD TRACKS. HOWEVER,
IT CAN BE USED FOR OTHER APPLICATIONS
REQUIRING GALVANIZED STEEL CONDUIT.

. - STD. NO.
Construction Notes for Bored and Jacked Conduit
TRAFFIC MANAGEMENT SYSTEMS SECTION 4-1
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CASE 1

FIBER ROUTED FROM A POLE RISER TO A BASE
MOUNTED SIGNAL CABINET AT THE END OF A RUN
WITH STANDARD GUY ASSEMBLY

FIFTH AVE.

G/
| < 22>
(20
45|

NOTE:IF THIS IS THE MASTER CONTROLLER,
ADD CONSTRUCTION NOTE #50.

H

HE GO

CASE 2

FIBER ROUTED FROM A JUNCTION BOX TO A BASE
MOUNTED SIGNAL CABINET AT THE END OF A RUN
(UNDERGROUND INSTALLATION - NO RISER REQUIRED)

NOTE:IF THIS IS THE MASTER CONTROLLER,
ADD CONSTRUCTION NOTE #50.

. L] L] L] sTDI No-
Construction Notes for Signal Cabinets and Risers
TRAFFIC MANAGEMENT SYSTEMS SECTION ‘l-:!
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CASE 3 CASE 4

FIBER ROUTED FROM A POLE RISER TO A POLE FIBER ROUTED FROM A JUNCTION BOX TO A POLE
MOUNTED SIGNAL CABINET AT THE END OF A RUN MOUNTED SIGNAL CABINET AT THE END OF A RUN
WITH STANDARD GUY ASSEMBLY (UNDERGROUND INSTALLATION - NO RISER REQUIRED)

FIFTH AVE.

G/

NOTE:IF THIS IS THE MASTER CONTROLLER,
ADD CONSTRUCTION NOTE #50.

NOTE:IF THIS IS THE MASTER CONTROLLER,
ADD CONSTRUCTION NOTE #50.

2 >

STD. NO.

Construction Notes for Signal Cabinets and Risers
TRAFFIC MANAGEMENT SYSTEMS SECTION 4-2
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CASE 5

FIBER ROUTED FROM A POLE RISER TO A BASE
MOUNTED SIGNAL CABINET AND BACK UP
THROUGH RISER TO CONTINUE TO NEXT LOCATION

AV HIdH

NOTE:IF THIS IS THE MASTER CONTROLLER,
ADD CONSTRUCTION NOTE #50.

CASE 6

FIBER ROUTED FROM A JUNCTION BOX TO A BASE
MOUNTED SIGNAL CABINET THEN UP THE POLE RISER
TO CONTINUE TO NEXT LOCATION
(TRANSITION FROM UNDERGROUND TO
AERIAL - RISER AND GUY REQUIRED)

HE O

NOTE:IF THIS IS THE MASTER CONTROLLER,
ADD CONSTRUCTION NOTE #50.

. . o . STD. NO.
Construction Notes for Signal Cabinets and Risers
TRAFFIC MANAGEMENT SYSTEMS SECTION “-:!
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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CASE 7

FIBER ROUTED FROM A POLE RISER TO A POLE
MOUNTED SIGNAL CABINET AND BACK UP
THROUGH RISER TO CONTINUE TO NEXT LOCATION

'JAV H1dld

ADD CONSTRUCTION NOTE #50.

/2\
29
(2} NOTE:IF THIS IS THE MASTER CONTROLLER,
50|
53|

HECOP

CASE 8

FIBER ROUTED FROM A JUNCTION BOX TO A BASE
MOUNTED SIGNAL CABINET AND BACK TO
THE JUNCTION BOX TO CONTINUE TO NEXT LOCATION
(UNDERGROUND INSTALLATION - NO RISER REQUIRED)

NOTE:IF THIS IS THE MASTER CONTROLLER,
ADD CONSTRUCTION NOTE #50.

Construction Notes for Signal Cabinets
TRAFFIC MANAGEMENT SYSTEMS SECTION

7-04

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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CASE 1

DEPICTS INSTALLATION OF OVERSIZED JUNCTION BOX
AND DELINEATOR MARKER. AMPLE STORAGE ON
SNOW SHOE NEARBY ELIMINATES THE
NEED FOR EXTRA CABLE STORAGE.

CASE 3

DEPICTS INSTALLATION OF OVERSIZED JUNCTION BOX
AND DELINEATOR MARKER. MORE THAN THE STANDARD 20 FEET OF
EXTRA CABLE STORAGE IS NEEDED.

CASE 2

DEPICTS INSTALLATION OF OVERSIZED JUNCTION BOX
WITHOUT DELINEATOR MARKER.
LINE OF SIGHT, AESTHETICS, UNDERGROUND UTILITIES ARE ALL FACTORS
IN DETERMINING THE NEED FOR MARKERS.
EXTRA CABLE STORAGE IS NEEDED.

NOTE 1 SHOULD READ: STORE XXX FEET OF
COMMUNICATIONS CABLE IN JUNCTION BOX.

: \ 52] g
2 0 o S
| ~
- E E X
—o0 — - o
\’ FOURTEENTH ST. \ \
§ X LY . 1
"""" mpmmmImERISISIR S """""""""""""""‘""""""D""""""""""""""'""";'_:C. O
w =
v
06:-0507 3
w $
52 z
53 .

CASE 4

DEPICTS INSTALLATION OF OVERSIZED JUNCTION BOX
AND DELINEATOR MARKER. EXTRA CABLE STORAGE NEEDED.

CASE 5

DEPICTS INSTALLATION OF OVERSIZED JUNCTION BOX
WITHOUT DELINEATOR MARKER.
LINE OF SIGHT, AESTHETICS, UNDERGROUND UTILITIES ARE ALL FACTORS
IN DETERMINING THE NEED FOR MARKERS.
EXTRA CABLE STORAGE NOT NEEDED.

NOTE: DISTANCE BETWEEN JUNCTION BOXES MAY VARY.

B . - STD. NO.
Construction Notes for Oversized Junction Box
TRAFFIC MANAGEMENT SYSTEMS SECTION 4-3
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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DROP CABLE

TO
04-0350

FIRST STREET

ELEVENTH AVENUE

[ |
AgEE FIBER!

ROUTING!
—— A DETAIL 1L,

DROP CABLE TO

FIBER ROUTING
DETAIL 1

FIRST STREET

DETAIL.

—— ey |
SEE FIBER) |
ROUTING |

4
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Fiber Routing Detail Drawing for Splice Enclosures
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CASE 1

CABLE ROUTED TO AN AERIAL SPLICE ENCLOSURE
WITH ONE CABLE IN AND ONE CABLE OUT

CASE 2

CABLE ROUTED TO AN AERIAL SPLICE ENCLOSURE
WITH ONE CABLE IN AND TWO CABLES OUT

!l
x
4
A
#

o
_—m—”’—“

NOTE:IN THIS CASE,

THE SPLICE ENCLOSURE WOULD BE FOR A
FUTURE TRAFFIC SIGNAL,

CAMERA, OR DYNAMIC MESSAGE SIGN.
THIS IS ALSO THE METHOD USED FOR TYING INTO AN EXISTING
CABLE LEFT TERMINATED AT THE POLE.

o . STD. NO.
Construction Notes for Splice Enclosures
TRAFFIC MANAGEMENT SYSTEMS SECTION “-“
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF 4




NOTE:IN THIS CASE,

CASE 3

CABLE ROUTED TO AN UNDERGROUND SPLICE ENCLOSURE
WITH ONE CABLE IN AND ONE CABLE OUT

THE SPLICE ENCLOSURE WOULD BE FOR A
FUTURE TRAFFIC SIGNAL, CAMERA, OR DYNAMIC MESSAGE SIGN.
THIS IS ALSO THE METHOD USED FOR TYING INTO AN EXISTING
CABLE LEFT TERMINATED AT THE JUNCTION BOX.

CABLE ROUTED TO AN UNDERGROUND SPLICE ENCLOSURE
WITH ONE CABLE IN AND TWO CABLES OUT

CASE 4

. o STD. NO.
Construction Notes for Splice Enclosures
TRAFFIC MANAGEMENT SYSTEMS SECTION 4-4
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 3 OF 4




CABLE ROUTED TO AN AERIAL SPLICE ENCLOSURE

CASE 5

CASE 6

CABLE ROUTED TO AN UNDERGROUND SPLIGE ENCLOSURE

WITH ONE TRUNK CABLE IN, ONE TRUNK CABLE OUT WITH ONE TRUNK CABLE IN, ONE TRUNK CABLE OUT
AND A DROP CABLE ROUTED TO A CABINET

—t0

AND A DROP CABLE ROUTED TO A CABINET

7-04

Construction Notes for Splice Enclosures
TRAFFIC MANAGEMENT SYSTEMS SECTION
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]

NOTE:IN THIS CASE, THE SPLICE CABINET WOULD BE FOR A
CAMERA, OR DYNAMIC MESSAGE SIGN.

THIS IS ALSO THE METHOD USED FOR TYING INTO AN EXISTING
CABLE LEFT TERMINATED AT THE POLE.

FUTURE TRAFFIC SIGNAL,

CASE 1

AERIAL CABLE RUN ROUTED THROUGH A RISER
TO A BASE MOUNTED SPLICE CABINET
WITH ONE CABLE IN AND ONE CABLE OUT

AERIAL CABLE RUN

CASE 2

ROUTED THROUGH A RISER

TO A BASE MOUNTED SPLICE CABINET
WITH ONE CABLE IN AND TWO CABLES OUT

7-04

. . . STD. NO.
Construction Notes for Splice Cabinets
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CASE 4

CASE 3
AERIAL CABLE RUN ROUTED THROUGH A RISER AERIAL CABLE RUN ROUTED THROUGH A RISER
TO A POLE MOUNTED SPLICE CABINET TO A POLE MOUNTED SPLICE CABINET
WITH ONE CABLE IN AND ONE CABLE OUT WITH ONE CABLE IN AND TWO CABLES OUT

NOTE:IN THIS CASE, THE SPLICE CABINET WOULD BE FOR A
FUTURE TRAFFIC SIGNAL, CAMERA, OR DYNAMIC MESSAGE SIGN.
THIS IS ALSO THE METHOD USED FOR TYING INTO AN EXISTING

CABLE LEFT TERMINATED AT THE POLE.

o . o STD. NO.
Construction Notes for Splice Cabinets
TRAFFIC MANAGEMENT SYSTEMS SECTION 4-5
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH SHEET 3 OF B
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CASE 6

CASE 5
UNDERGROUND CABLE RUN ROUTED THROUGH A JUNCTION BOX UNDERGROUND CABLE RUN ROUTED THROUGH A JUNCTION BOX
TO A BASE MOUNTED SPLICE CABINET TO A BASE MOUNTED SPLICE CABINET
WITH ONE CABLE IN AND ONE CABLE OUT WITH ONE CABLE IN AND TWO CABLES OUT

NOTE:IN THIS CASE, THE SPLICE CABINET WOULD BE FOR A
FUTURE TRAFFIC SIGNAL, CAMERA, OR DYNAMIC MESSAGE SIGN.
THIS IS ALSO THE METHOD USED FOR TYING INTO AN EXISTING
CABLE LEFT TERMINATED AT THE JUNCTION BOX.

. L] L] STDI NOI
Construction Notes for Splice Cabinets
TRAFFIC MANAGEMENT SYSTEMS SECTION 4-5
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CABLE ROUTED TO A POLE MOUNTED SPLICE CABINET
WITH ONE TRUNK CABLE IN, ONE TRUNK CABLE OUT

CASE 7

CASE 8

CABLE ROUTED TO A BASE MOUNTED SPLICE CABINET
WITH ONE TRUNK CABLE IN, ONE TRUNK CABLE OUT

AND A DROP CABLE ROUTED TO A CABINET AND A DROP CABLE ROUTED TO A CABINET

7-04

Construction Notes for Splice Cabinets
TRAFFIC MANAGEMENT SYSTEMS SECTION
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CASE 1 CASE 2

CCTV ASSEMBLY MOUNTED ON AN EXISTING POLE CCTV ASSEMBLY MOUNTED ON AN EXISTING POLE
AT THE END OF A RUN IN THE MIDDLE OF A RUN

SECOND ST.

SECOND ST.

w/
. . STD. NO.
Construction Notes for CCTV Camera Assemblies
TRAFFIC MANAGEMENT SYSTEMS SECTION 5-0
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CASE 3 CASE 4
CCTV ASSEMBLY MOUNTED ON A NEW WOOD POLE CCTV ASSEMBLY MOUNTED ON AN NEW WOOD POLE
AT THE END OF A RUN IN THE MIDDLE OF A RUN
3 i
o o
4 Z
O lw]
4 4
m/
ot
(1)
. . STD. NO.
Construction Notes for CCTV Camera Assemblies
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TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 2 OF 3




CASE 5 CASE 6

CCTV ASSEMBLY MOUNTED ON A NEW METAL POLE CCTV ASSEMBLY MOLINTED ON AN NEW METAL POLE
AT THE END OF A RUN IN THE MIDDLE OF A RUN

‘IS ANODJ3S
1S ANODJ3S

L1077

. . STD. NO.
Construction Notes for CCTV Camera Assemblies
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DMS Site Selection

and Design Process

¢ Obtain recommended locations from Congestion Management Section
# |dentify points of interest:

B> Alternate routel(s)
B> Venues (Stadiums, Motor Speedways, Sports /Concert Arenas)

#® Setup a field investigation event with the following people:

B> Division Incident Management Engineer
B> Regional ITS Engineer

B> Regional Traffic Engineer

B> Signing Project Design Engineer

# Select a location that meets the following criteria:

B> Select location thatis 2—4 miles in advance of the point of interest
B> Insure that display has at least 1200’ of unobstructed sight distance
B> Avoid placementin curves

B> Select location where shoulder is widest to avoid future lane closure

B> Ensure an ideal location at least 50 feetin advance of the display
can be selected for the controller cabinet

B> Consider phone and power service availability

B> For 1-2 lanes (each direction) consider pedestal type assembly
B> For 3 or more lanes (each direction) consider full span assembly
B> Ensure dll parties agree on the selected location

#® Confirm the location by sending emails to all parties involved

B> Reference the location from the nearest mile marker
B> If no mile marker exists, use bridge or intersection as reference

¢ Confirm availability of utilities by coordinating with Division personnel
and Utility agents

¢ Develop Project Special Provisions

B> Determine if a particular brand is to be specified
is included
® Ensure that a bench test unitis not required

® Ensure integration section and pay item

®  Determine if training is required

®  Determine if UPS, Modem, and Modem Reset devices are needed
B> Determine if desktop /laptop computers are needed
B> Determine if software upgrade is required
B> Determine if Fiber Optic Communication is to be used

B Determine if dial-up backup system is not required

¢ FEnsure that dial up modems and related devices are not required

® Follow up with the Signing Section on the development of Structure
line drawings, Traffic Control, and Roadway Plans

¢ |f assembling the package for submission to Design Services, obtain
plans from Traffic Control and Roadway and confirm quantities

® Ensure DMS Grounding Detail is inserted into the ITS Plans

® Ensure DMS Project Special Provisions are included with ITS Package

Dynamic Message Signs — Site Selection & Design Process
TRAFFIC MANAGEMENT SYSTEMS SECTION
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CABINETS I1l. ROADS AND STRUCTURES

A. NOTE CABINET LOCATION A. RECORD ALL ROAD NAMES AND
B. NOTE SIGNAL INVENTORY NUMBER STATE ROAD (SR} NUMBERS IF APPLICABLE
(USUALLY MARKED ON CABINET) B. NOTE ANY BRIDGES (GRADE SEPARATIONS)
EXAMPLE: 01-0459
C. RECORD ANY LANDMARKS, BUILDINGS, OR
C. NOTE CABINET TYPE OTHER STRUCTURES FOR REFERENCE PURPOSES
(BASE MOUNT /POLE MOUNT) AS NEEDED
D. CHECK INSIDE CABINET FOR SPARE CONDUIT
(SIGNAL TECHNICIAN MUST BE PRESENT BEFORE DOING THIS)
POLES IV. RAILROADS
A. NOTE POLE TYPE A. WHEN THE CABLE ROUTE CROSSES OVER
(WOOD, METAL, METAL WITH MAST ARM) OR UNDER A RAILROAD, SPECIAL WIRE-LINE
B. NOTE POLE NUMBER AGREEMENTS MUST BE MADE.
(IF APPLICABLE) B. THE FOLLOWING INFORMATION IS NEEDED
USE "SP” FOR SIGNAL POLES FOR WIRE LINE AGREEMENTS:
C. DETERMINE NCDOT ATTACHMENT HEIGHT 1. CROSSING NUMBER (IF AVAILABLE)
USUALLY FOUND ON CROSS ARM MECHANISM
D. NOTE ANY CLEARANCE PROBLEMS OR
ADJUSTMENTS REQUIRED IN ORDER TO OR CROSSING CONTROLLER CABINET
ASSUME THE DESIRED ATTACHMENT HEIGHT 2. DISTANCE FROM CENTER LINE OF TRACK TO THE
NEAREST POLE ON EACH SIDE OF THE TRACK
E. SEE SECTION 1.0 FOR NESC CLEARANCE REQUIREMENTS (FOR AERIAL INSTALLATION)
F. RECORD DISTANCES BETWEEN POLES
USING LASER ,:'ANGE F,,YDE,:' OR MEASURING WHEEL 3.  VERTICAL CLEARANCE FROM THE TOP OF THE RAIL
TO THE LOWEST EXISTING OVERHEAD UTILITY
G. WHEN EVALUATING ADJUSTMENT OPTIONS, BE MINDFUL (AERIAL INSTALLATION)
OF "HEIGHT OVER GRADE' CLEARANCES 4. DISTANCE FROM CROSSING TO THE NEAREST
H. IF ADJUSTMENTS ARE REQUIRED ON A POLE, RAILWAY MILE MARKER
RECORD THE ATTACHMENT HEIGHTS OF ALL THIS INFORMATION MAY BE OBTAINED THROUGH
EXISTING UTILITIES USING THE LASER RANGE FINDER NCDOT RAILWAY DIVISION, RAILROAD COMPANY

RIGHT OF WAY, OR NCDOT RIGHT OF WAY.
DETERMINE VERTICAL CLEARANCE OVER ROAD AS NEEDED.

USE THE LASER RANGE FINDER.
MEASURE FROM THE ROADWAY TO THE LOWEST
POINT ON THE SPAN.

7-04
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CASE 1 CASE 2
A.
POLE IF PROPOSED NCDOT COMMUNICATIONS CABLE POLE IF PROPOSED NCDOT COMMUNICATIONS CABLE
ATTACHMENT HEIGHT IS 40" BELOW POWER ATTACHMENT HEIGHT IS 40" BELOW POWER
POWER POWER
TYPICAL ADJUSTMENT TE TYPICAL ADJUSTMENT TE
NO ADJUSTMENT REQUIRED
CATV LOWER TO 52 BELOW POWER
THERE IS ADEQUATE CLEARANCE
52" B. 40" B.
IF PROPOSED NCDOT COMMUNICATIONS CABLE IF PROPOSED NCDOT COMMUNICATIONS CABLE
ATTACHMENT HEIGHT IS 12” BELOW CATV /_ ATTACHMENT HEIGHT IS 12” BELOW CATY
SR R B S CATY
TYPICAL ADJUSTMENT 1E TIYPICAL ADJUSTMENT TE
CATY CATV RAISE TO 40" BELOW POWER | _ _1___|] 24" _ _ _ _
197 OR NO ADJUSTMENT NOTE REQUIRED
THERE IS ADEQUATE CLEARANCE
R PHONE 2 LOWER TO 24" BELOW CATV e
127 PHONE 1 LOWER TO 12” BELOW PHONE 2 12"
PHONE 1 PHONE 1
TYPICAL UTILITY TREE TYPICAL UTILITY TREE
v 25’ -04") POWER 19 25' -04", POWER
21’ -00'l CATV s 22’ -00"| CATV g
20’ -00'| PHONE 2 ¥ 20’ -00"| PHONE 2 &
19’ -00'| PHONE 1 [N 19 -00'| PHONE 1 |u
GRADE GRADE
oo . STD. NO.
Utility Make Ready — Common Adjustment Notes
TRAFFIC MANAGEMENT SYSTEMS SECTION 8 u 1
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CASE 3 CASE 4
A
POLE IF PROPOSED NCDOT COMMUNICATIONS CABLE POLE IF PROPOSED NCDOT COMMUNICATIONS CABLE
ATTACHMENT HEIGHT IS 40" BELOW POWER ATTACHMENT HEIGHT IS
40" BELOW POWER
POWER IYPICAL ADJUSTMENT NOTES POWER o
12" BELOW CATY
ALL UTILITIES TO LOWER 12”
REQUIRED ADJUSTMENTS WOULD PUT LOWEST
OR UTILITY (PHONE 1) BELOW 18’ ABOVE GRADE
” CATV LOWER TO 52" BELOW POWER " THEREFORE THE EXISTING POLE MUST BE REPLACED
40 PHONE 2 LOWER TO 64" BELOW POWER 40 WITH A TALLER POLE
PHONE 1 LOWER TO 76" BELOW POWER
OR
CATV CATV
CATV LOWER TO 52" BELOW POWER TYPICAL ADJUSTMENT NOTE
127 PHONE 2 LOWER TO 12” BELOW CATY 12"
PHONE 2 PHONE 1 LOWER TO 12" BELOW PHONE 2 Y  PHONE 2 GENERAL
., CHANGE OUT POLE
127 B, 12
PHONE 1 — IF PROPOSED NCDOT COMMUNICATIONS CABLE PHONE 1 SPECIFIC
ATTACHMENT HEIGHT IS 12" BELOW CATV REPLACE EXISTING POWER POLE (POLE #) WITH
CLASS 2 — 55' WOOD POLE
IYPICAL ADJUSTMENT NOTES
PHONE 1 AND PHONE 2 LOWER 12"
OR IYPICAL UTILITY TREE
PHONE 2 LOWER TO 24" BELOW CATV
PHONE 1 LOWER TO 12" BELOW PHONE 2
* e 23' -04", POWER
20’ -00"l CATV g
TYPICAL UTILITY TREE 19 -00'| PHONE 2 N
" r n N
25 -04", POWER 18 -00'| PHONE 1 [v
22' -00"l CATV g
21 -00"l PHONE 2 [M
20’ -00"l PHONE 1 |w
GRADE GRADE
ere . STD. NO.
Utility Make Ready — Common Adjustment Notes
TRAFFIC MANAGEMENT SYSTEMS SECTION 8.1
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Standard Design Elements

Feature Description Level Color | Line Wi, Line Style
Existing Roads EQOP 58150 4 4 0
Existing Roads Match Line 58151 3 4 0
Proposed Aerial Guy 58152 6 1 0
Existing Bridge 58153 6 3 0
Existing Sidewalk 58154 19 1 0
Proposed Construction Note Leader Line 58155 3 1 0
Proposed Attachment Note Leader Line 58156 3 1 0
Proposed Utility Adjustment Leader Line 58157 3 1 0
Text Size (English)
Feature Description Level Color | Line Wt. Line Style Font 30:1 40:1 50:1 60:1 70:1 80:1 90:1 100:1
Existing Road Text 58200 3 4 0 Ll 8 10 12 14 16 18 20 22
Existing Road Match Line Text 58201 13 4 0 n 8 10 12 14 16 18 20 22
Existing Sidewalk Texi 58202 19 1 0 n 4 5 7 9 11 13 15 17
Proposed Slack Span Text 58203 3 1 0 n 4 5 7 9 1 13 15 17
Proposed Aftachment Texi 58204 3 1 0 n ] 8 10 12 14 16 18 20
Proposed Utility Adjustment Text 58205 3 1 0 11 8 10 12 14 16 18 20 22
Existing Railroad Text 58206 7 1 0 1 8 10 12 14 16 18 20 22
Existing Right of Way Text 58207 5 1 0 1 8 10 12 14 16 18 20 22
Existing Pole Text 58208 3 1 0 n 4 5 7 9 n 13 15 17
Proposed General Note Text 58209 3 1 0 1 8 10 12 14 16 18 20 22
Custom Line Styles Scale
Feature Description Level | Color | Line Wt. Line Style Font 30:1 40:1 50:1 60:1 70:1 80:1 90:1 100:1
Proposed Aerial Fiber Optic Cable 58000 3 0 Sig Com Cab FO 70 80 90 | 100 | 120 | 140 | 160 | 180
E | Proposed Twisted Pair Cable 58001 4 [¢] Sig Com Cab Twi Pr Exi 70 80 90 | 100 | 120 | 140 | 160 | 180
% | Existing Communications Cable 58002 1 [¢] Sig Com Cab Exi 70 80 90 | 100 | 120 | 140 | 160 | 180
g Remove Existing Communications Cable 58003 2 0 Sig Com Cab Rmv 70 80 90 | 100 | 120 | 140 | 160 | 180
E Proposed Conduit 58004 0 0 Sig Com Cab Nw Cond 70 80 920 100 | 120 | 140 160 | 180
Existing Conduit 58005 6 0 Sig Com Cab Exi Cond 70 80 90 | 100 | 120 | 140 | 160 | 180
Proposed Directional Drilled Conduit 58006 1 0 Sig Com Cab Dr Dri 70 80 920 100 | 120 | 140 160 | 180
Proposed Jack and Bore Conduit 58007 120 0 Sig Com Cab Jac Bor 70 80 20 100 | 120 | 140 160 | 180
Existing Railroad Track 58008 7 2 (0) ncmap RR Gou Std 70 80 90 | 100 | 120 | 140 | 160 | 180
Existing Railroad Track (Title Sheet) 58009 0 1 {0) Sig Geo RR 1 1.5 2 2 25 | 25 3 3
Existing Railroad Gate 58010 3 1 (0) Sig Geo RR Got 1 1.5 2 2 25 ] 25 3 3
g Existing Railroad Cantilever 58011 3 1 (0) Sig Geo RR Can 1 1.5 2 2 2.5 | 2.5 3 3
% | Existing Railroad Lights 58012 3 1 (0) Sig Geo RR Lit 1 1.5 2 2 2.5 | 2.5 3 3
U | Existing Right of Way 58013 5 1 (0) ncmap ROW  Exi 30 40 50 60 70 80 90 | 100
£ Existing Guard Rail 58014 6 4 (0} Rdy GR Prop 30 40 50 60 70 80 90 100
o Existing Fence Line 58015 0 1 {0) ncmap Fen 30 40 50 60 70 80 90 100
Existing Hedge Row 58016 153 1 (0) ncmap Hdg 30 40 50 460 70 80 90 | 100
Existing Woods 58017 153 1 {0) ncmap Wds 30 40 50 60 70 80 90 100
Existing Streams and Rivers 58018 99 1 2-5-2 1 1 1 1 1 1 1 1
STD. NO.
Standard Sheet Layout — TMS Standard CADD Symbology
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TIP Number

Upper Title Block

Roadway Standard
Drawings Note

NCDOT

OR Standard Header

Vicinity Map

Legend and
Symbology Key

WBS or Contract Number

Project Overview /

Layout Map

Lower Title Block
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Standard Sheet Layout — UMR Title Sheet
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R-2904

: 34512

WBS

STATE OF NORTH CAROLINA LEGEND
DIVISION OF HIGHWAYS S e

DURHAM COUNTY

LOCATION: NC 54 FROM SR 1999 (DAVIS DRIVE)
TO SR 1959 (MIAMI BOULEVARD)

TYPE OF WORK: UTILITY MAKE READY
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A-

AASHTO - American Association of State Highway and Transportation
Officials.

Actuated Operation - A traffic signal operation that responds to
information from vehicle or pedestrian detectors and provides signal
operation and phase timing accordingly.

Actuation - A registration of demand for right-of-way by traffic to the
controller unit.

ANSI - American National Standards I nstitute

Average Daily Traffic (ADT) - The average two-way volume of traffic
at agiven location during a 24-hour day, measured over some period of
time less than ayear.

AWG - American Wire Gauge. Standard measurement of wire based
upon the circular mil system. One mil equals 0.001 inch (or
approximately 0.0254mm).

-B-

Back Panel - A pand that is mounted on the back of theinside of a
cabinet and on which terminals are mounted. The back panel may also
include the sidewalls of the cabinet.

Back Plate - A black metal plate attached to a signal head used to
increase the target value of the signal face (used when signal face is not
readily visible to motorist due to competing background lighting such as
commercia signs and lights, sunlight, etc).

Barrier - A reference point in the designated sequence of adual ring
controller. The barrier interlocks the two rings, and assures that
conflicting phases will not be selected and/or timed concurrently. Both
rings cross the barrier simultaneously to select and time phases on the
other side.

Blank-out Sign - A sign that istypically used to control turning
movements by time-of-day operation or in a preemption sequence. Sign
is blank until message is needed.

Bore & Jack - Aninstallation method for underground conduit.

Buffer Tubes - Extruded cylindrical tubes used for protection and
isolation encasing optica fibers.

-C-
Call - see Actuation

Call Delay - For a detector unit, the ability to delay its output to the
controller for a predetermined length of time after a vehicle enters the
detection zone. For acontroller, the ability to disregard acall from a
detector unit for a predetermined length of time.

Card-Rack Mounted Detector s - see Rack Mounted Detectors

Channel - A specified band for the transmission and reception of fiber
optic data and/or images.

CIM - Cable Identification Marker

Cladding - The material surrounding the core of an optic fiber. The
cladding keeps the light in the fiber core.

Clearance Interval - The time from the end of the right of way of one
phase to the beginning of the right of way of a conflicting phase. See
also Yellow Change Interval and Red Clearance Interval.

Closed Circuit Camera (CCTV) — A television transmission circuit
with alimited number of reception stations and no broadcast facilities.

Closed Loop System (CLS) - A signa system in which signalsare
connected to a master controller. The master controller selects timing
patterns for the system that may be traffic-responsive or time-of-day.
The master is connected to a computer in acentral office. The computer
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can be used to monitor the system, make timing changes, and receive
reports of signal malfunctions.

Communication Cable - Also caled interconnect cable. The cable that
is used to transmit and receive data between field devices and/or a
central facility.

Communications Hub - Enclosure used to house a central computer
network. It can be controlled from aremote location.

Conditional Re-service - A feature that allows reservice of an even
phase (through phase) after an odd phase is conditionally serviced. Once
the odd phase is alowed conditional service, the even phase (samering)
may begin timing again but times only minimum green.

Conditional Service - A feature that allows an odd phase to time again
after normal serviceto that phase. Requirements for conditional service
are: 1) A cdll is placed on odd phase while even phases are timing, 2) an
even phase (same ring as odd phase) gaps or maxes out, and 3) vehicle
clearance time of gapped/maxed out phase, plus conditional service
minimum green timeis less than or equal to the time remaining on the
max timer of the even phase still timing.

Conduit - A polyethylene, PVC, or metal pipe used to protect wires or
cables.

Conflict Monitor - A device located inside the cabinet (usualy separate
from controller) that continually checks for the presence of conflicting
signal indications. Upon detection of conflicting indications, the conflict
monitor will cause the signal to go into flash.

Controller (Signal Controller) - A device that determines the sequence
and duration of indications displayed by traffic signals. See also Type
2070L Controller, NEMA Controller, and Type 170 Controller.

Controller Asset Number - A controller communication address
number used in interconnected traffic signal systems. It isusually
designated as the signal inventory number.

Coordination - A timing relationship between adjacent signals that
allows traffic to progress smoothly along a corridor.

Cycle Length - Thetime period required for one complete sequence of
signal indications. In an actuated traffic signal controller, acomplete
cycle is dependent on the presence of callson al phases. In apre-timed
traffic signal, it is the complete sequence of signal indications.

-D-
Delineator Marker - A vertically anchored plastic dome post used to
mark the path of underground conduit.

Design Hour Volume (DHV or K Factor) - The percentage of the 24-
hour volume that occurs during the peak hour (usually on the Roadway
Design Cover Shest; if not, 10% is a good assumption).

Design Speed - The speed used for the design of the detection zone
placement/controller timing.

Design Year - Usualy five years after the project letting date.

Detection Zone - The area of the roadway where a vehicle will cause
actuation.

Dielectric - A didectric cable contains no metallic componentsand is,
therefore, non-conductive. Glass fibers are dielectric.

Directional Drill - A method of installing underground conduit.

Digital Detector Unit (Detector) - A digital device used in avehicle
detection system which produces a signal when a vehicle passes through
or remains within the detection zone of a sensing element.

Directional Split (D) - The highest percentage of the two-way traffic
going in one direction at any time (usually on the Roadway Design
Cover Shest; if not, 60% is a good assumption).

Direction Design Hour Volumes (DDHV) - Estimated design year
counts derived from ADT counts.
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Drop Cable - A communications cable that is spliced into atrunk cable
to service atraffic signal, CCTV, or DMS.

Dual Entry - An operating mode programmed on the controller that
causes compatible phases on different rings to be served together even
when only one of the phases has acall. Ex: For alocation with phase 4
+ 7 and 4 + 8 for side street phases, select dual entry for phase 4 so
phase 4 comes on with phase 7 and phase 8.

Dual-Quad Phasing - Standard NEMA phasing sequence using two
interlocking rings separated by a barrier.

Dual-Ring Controller - A controller unit containing two interlocking
rings which are arranged to time in a preferred sequence and to allow
concurrent timing of compatible phasesin both rings, subject to the
restraint of the barrier. Each of the compatible phase groups must cross
the barrier simultaneously to select and time phases in the phase group
on the other side.

Dummy Phase - A phase that times as a normal phase but for which
there are no directly connected on-street signal indications. Thisis
typically used as an al-red phase.

Dynamic Maximum Function - A 2070L feature that causes the
maximum timing interval to be adjusted based on demand. Appropriate
where demand is occasionally higher than normal max times (such as at
aschool).

Dynamic M essage Sign (DM S) — A message board |ocated over or near
aroad to alert travelersto possible traffic related problems. The message
can be updated from a remote location. Formerly known as Changeable
Message Sign and Variable Message Sign.

-E-
ElA - Electronic Industries Association

EIA-232 - A common interface standard for data communications
equipment. It specifies signal voltages, signal timing, signal function, a
protocol for information exchange, and mechanical connectors.
Formerly known as RS-232.

Electrical Disconnect - Refers to the box where electrical connections
are made. The box also houses the breaker controlling service to the
cabinet.

Electrical Service - Includes the conduit, power meter, disconnect box,
and triplex cable that provides power for any cabinet.

Emer gency Vehicle Preemption - A type of preemption in which the
normal signal sequenceisinterrupted, giving right of way to emergency
vehicles.

Exclusive M ode — see Protected Mode

Exclusive Pedestrian Phase - A phase that serves only pedestrians. No
vehicles are served.

Exclusivel Per missive M ode — see Protected/Permissive Mode

Extend - For adetector unit, the ability of a detector to continue its
output for a predetermined length of time following an actuation; i.e.,
after the vehicle leaves the detection zone. For a controller, the ability to
hold avehicle call for a predetermined length of time following an
actuation (see also Stretch Detection).

“E-

Fiber - A thin filament of glass. An optical waveguide consisting of a
core and a cladding that is capable of carrying information in the form
of light.

Fiber Optic Jumper - Optical fiber cable that has connectorsinstalled
on both ends. Note: Industry standard utilizes a yellow jacket for
SMFO jumper and an orange jacket for MMFO jumper.
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Fiber Optic Pigtail - Optical fiber cable that has a connector installed
on one end. Note: Industry standard utilizes a yellow jacket for SMFO
pigtail and an orange jacket for MMFO pigtail.

Fiber Optic Receiver - An electronic device that converts optical
signalsto electrical signals.

Fiber Optic Splice - An interconnection method for joining the end of
one bare fiber to another fiber.

Fiber Optic Splice Enclosure - An enclosure used to house a cable run
splice point, and organize and protect splice trays.

Fiber Optic Splice Tray - A container used to secure, organize, and
protect spliced fibers.

Fiber Optic Transceiver - An electronic device that converts optical
signalsto electrical signals and converts an electrical information-
carrying signal to a corresponding optical signal for transmission by
fiber. A transceiver is one device consisting of atransmitter and a
receiver.

Fiber Optic Transmitter - An electronic device used to convert an
electrical information-carrying signal to a corresponding optical signal
for transmission by fiber. The transmitter is usualy a Light Emitting
Diode (LED).

Flashing Operation - A mode of operation in which traffic signal
indications are turned on and off at a repetitive rate.

Free-Run Operation - A mode of operation for atraffic signal where
the signal is not currently coordinated with adjacent traffic signalsin the
system.

Fully-Actuated Coordination - A traffic signal coordination featurein
which at some point in the cycle, the coordinated phase |oops become
activated. This allows the coordinated phases the opportunity to gap out

so that the traffic signal can service the minor phases without sacrificing
system progression

Fully-Actuated Operation - A type of traffic signal operation in which
all traffic movements are detected (actuated) and timing intervals vary
with demand.

Fusion Splice - A permanent joint produced by the application of
localized heat sufficient to fuse the ends of the optical fiber, forming a
continuous light signal path.

G-

Gap - Elapsed time between the end of one vehicle actuation and the
beginning of the next actuation.

Gap-Out - Termination of agreen interval due to an excessive time
interval between the actuations of vehicles arriving on the green phase.

Gap Time - Thetimeinterval that extends the right of way portion of a
phase. Thisinterval isreset with each vehicle actuation. The phaseis
subject to the limit of the maximum green interval.

“H-

Heat Shrink Tubing - Used to seal the opening of a conduit or riser
where fiber optic cable exits.

Inductive Loop - A loop of electrical wire placed in the roadway for
vehicle detection.

I nter connect Cable - See Communications Cable

Inter connect Center - Refers to the housing compartment of the splice
tray and patch panel.
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Interval - Any of several divisions of the signal cycle during which
signal indications do not change.

Isolated Signal - A signal which operates independently of any other
signal.

-J-
Jumpers - See Fiber Optic Jumpers

Junction Box (Pull Box) - An enclosure usually placed underground
with aremovable top flush with ground level. It is used for splicing and
storing cable. There are three types used for traffic purposes. 1) Regular
sized junction boxes are used for loop lead-in or signal cable. 2)
Oversized junction boxes are used primarily for communications cable.
3) Oversized heavy-duty junction boxes are used when the box may
come in contact with vehicular traffic.

-L-

Lagging Left - A green arrow indication for aleft turn that follows the
green indication for the opposing through movement.

Lamp - Thelight bulb of atraffic signal section or an illuminated sign.

Lead-In Cable - The electrical cable that servesto connect the loop
wire to the detector unit in the controller cabinet.

Leading L eft - A green arrow indication for aleft turn that precedes the
green indication for the opposing through movement.

L ead/L ag Operation - A type of operation where a leading protected
left is provided in one direction, followed by the through movements,
and ending with a protected |eft in the opposite direction. Typically, the
non-conflicting through movement is being served with the protected
lefts.

Link - A telecommunications circuit between any two
telecommuni cations devices.

L oad Bay - The section of the back panel where load switches are
installed.

L oad Switch - An electrical device activated by the controller that turns
power on or off for the traffic signal indications.

L ocking Memory - A vehicle call for demand is remembered or held by
the controller until the call has been satisfied by the appropriate green
indication, even if the vehicle has |eft the detection zone.

L oop - see Inductive Loop

Loop Emulator Detection System - The system detects vehicles by
processing images obtained through video cameras located at an
intersection and providing outputs to the signal controller. The loop
emulator detection system may be used when lead-in cable is difficult to
maintain during lengthy time frames or when flexibility to move
detection areas is needed such as for temporary signal configurations
during numerous construction phases.

L oop Setback - The distance between the stop line and the loop.

L oop Wire- The electrical wire running from the lead-in cable to the
inductive loop, forming the loop, and continuing back to the lead-in
cable.

Louvers- A series of datsthat are installed in asignal visor to limit a
signal's visibility from an undesired direction.
-M-

Mast Arm - A structural support extending over the roadway from a
pole, for the purpose of supporting traffic control devices.

Master Asset Number - A controller communication address number
for the master controller that is used to communicate with the central
computer.
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Master Controller - A controller that supervises interconnected local
controllers.

Maximum Green Interval - The maximum green time for a phase after
an actuation by a conflicting phase.

Maximum Recall - An operating mode in which the right of way
revertsto a particular phase. The controller serves this phase each cycle,
regardless of vehicle demand.

Max-Out - Termination of a green phase resulting from the expiration
of the maximum green interval.

M essenger Cable - see Span Wire

Microwave Vehicle Detector - A detector that uses a microwave beam
to detect the motion of avehicle. Microwave vehicle detectors are used
where it may be impractical or cost prohibitive to use an inductive loop,
such as on a bridge deck.

Minimum Green Interval (Initial Interval) - Minimum green
indication time for a phase.

Minimum Recall - An operating mode in which the right of way reverts
to aparticular phase in the absence of conflicting vehicle cals. The
controller servesthis phase each time through the cycle for at least the
minimum green interval, regardless of vehicle demand.

Modem - A device located in the master controller cabinet for
transmitting digital data over telephone wires by modulating the data
into an audio signal to send it and demodulating an audio signal into
datato receiveit.

Multi-Channel Detector - A detector unit that is capable of monitoring
two or more detection zones.

MUTCD - Manua on Uniform Traffic Control Devices

-N-

National Electrical Safety Code (NESC) - Governs utility separations
and clearances.

NEM A - Nationa Electrical Manufacturer's Association

NEMA Controller - A type of controller in widespread use. The
specifications for these controllers were devel oped by NEMA to provide
compatibility and interchangeability. NEMA controllers are
distinguished by standardized functions and input/output formats, and
internal programming.

Nonlocking Memory - A controller feature in which awaiting call is
dropped or forgotten by the controller after the vehicle leaves the
detection zone.

-O-

OASIS - A traffic signal controller software developed by Econolite for
implementation in an Advanced Transportation Controller (ATC) Type
2070 controller.

Occupancy - The proportion of time that a detection zone is occupied.

Offset - A time relationship, expressed in seconds or percent of cycle
length, determined by the difference between the coordinated green
phase and a system reference point.

Optically Programmed Head - A signal head containing optical units
projecting an indication which is selectively masked so as to be visible
only within desired viewing boundaries.

Option Zone - Asadriver approaches asignal thisisthe areawhere,
after seeing the signal head turn yellow, the driver is uncertain whether
to decelerate and stop the vehicle, or continue and pass through the
intersection.
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Overlap - A greenindication that alows traffic to move while a
different phaseis being timed.

-pP-
Passage Time - see Gap Time
Patch Panel - A collection of connector panelsin a common housing.

Peak Hour Factor (PHF) - Theratio of the total hourly flow to the
maximum 15-minute rate of flow within the hour. A high PHF indicates
uniform traffic throughout the hour and alow PHF indicates "spikes" of
traffic within the hour.

Pedestrian Change Interval - The time that the flashing "Don't Walk"
indication is displayed following the "Walk" interval.

Pedestrian Clearance Interval - Thetimeinterval that includes the
pedestrian change interval, the yellow interval, and the al-red interval.

Pedestrian Push-button - A pedestrian detector that uses a pedestrian-
operated button to place actuations.

Pedestrian Recall - An operating mode in which the controller serves a
particular pedestrian phase for the walk time each time through the
cycle, regardless of actuation.

Pedestrian Signal Head - Signal assembly advising pedestrians by
word or symbolsto "Walk" or "Don't Walk."

Pedestrian Soft Recall - An operating mode in which the controller
serves a particular pedestrian phase for the walk time each time that the
corresponding vehicle phase is served.

Permanent Call - A continuous call usually resulting from loop or
detector unit malfunction.

Permissive Mode - A mode in which turning traffic is alowed to move
but must yield to other traffic.

Phase - The right-of-way assignment of one or more traffic or
pedestrian movements within the signal cycle.

Phase Omit - A feature that prohibits the controller from allowing a
particular phase. Logic circuitry or controller programming may
sometimes initiate the operation of this feature.

Phase Rotation - A programming option on some controllers that
temporarily rearranges (rotates) the sequential order of phasesto be
served, depending on time-of-day or vehicle demand input. For
example, athree-phase signal in which the left turn normally operates as
aleading left, but operates as a lagging left during peak hours.

Phase Sequencing - A feature in which the traffic signal phases are
sequenced differently than the NEMA standard dual ring configuration.
Pig Tail - See Fiber Optic Pigtail

Preemption - Transfer of the normal control of asignal to a specia
signal control due to a special situation such as passage of atrain or
granting of right of way to an emergency vehicle.

Presence Detection - The operating mode of a detector unit that sends a
call to the controller as long as the vehicle remains within the detection
zone.

Pretimed Operation - Traffic signal operation with predetermined
fixed cycle length(s), fixed interval durations and interval sequence(s).

Protected Mode - A mode in which turning traffic is given right of way
without having to yield to other traffic.

Protected/Per missive Mode - A mode in which turning traffic is given
right of way during one portion of the cycle, but hasto yield to other
traffic during other portions of the cycle.

Pull Box - see Junction Box
Push-button - see Pedestrian Push-button
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-Q-
Quadrupole Loop - An inductive loop design with alongitudinal saw
slot along the center of arectangular loop so that the loop wire can be
installed in afigure-eight pattern. These loops are especially useful in
the detection of small vehicles.

Queue Detector - A detector set back from the stop line so as not to
place acall until a certain number of vehiclesline up in the lane.

‘R-

Rack-Mounted Detector s - Detector units that are not enclosed in a
case and, therefore, must be inserted into awired receptacle or "rack™ in
the cabinet.

Railroad Preemption - A type of preemption in which the normal
signal sequence isinterrupted when atrain is approaching. Railroad
tracks are cleared of vehicles and right of way is granted to vehicle
movements that do not conflict with the train movement.

Recall, Maximum - see Maximum Recall
Recall, Minimum - see Minimum Recall

Recall, Pedestrian - see Pedestrian Recall
Recall, Soft - see Soft Recall

Red Clearance Interval - A clearance interval following the yellow
change interval in which both the terminating phase and the next right of
way phase display ared indication.

Red Detector Lock - A detector call islocked on a phase when that
phaseisinitsred interval. Thelock ensures service to the phase even if
the detector input terminates prior to serving the phase.

Red Rest - An operating mode in which the signal will "rest" in red for
all approaches, and will give a green indication to the first approach that
is actuated.

Red Revert - Minimum red time before immediate phase reservice.
Red revert times concurrently with the red clearance interval. This
featureistypically used in lieu of adummy phase.

Riser - A galvanized steel conduit that is used to protect wires and
cables transitioning from underground to aerial.

RS-232 - See EIA-232

-S
Sawcut - The groove cut into pavement to install inductive loops.

Sealant - The material used in the saw slot of an inductive loop to
encapsul ate the wire and environmentally seal the dlot.

Self Healing Transceiver - A fiber optic transceiver that has the ability
to transmit and receive asignal in areverse direction should one of it's
two channels become disabled or damaged.

Semi-Actuated Operation - A type of traffic signal operation in which
some, but not al traffic movements are detected.

Sequential Phasing - Standard NEMA phasing sequence in which the
cycle progresses through the individual phases in a predetermined order
with no concurrent phases.

Shelf-Mounted Detector s - Detector units that are enclosed in a case
and are placed on a shelf inside the cabinet.

Signal Face - That part of asignal head that controls one or more traffic
movementsin asingle direction and contains one or more signal
sections.

Signal Head - An assembly of one or more signal faces together with
the associated signal housings.
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Signal Section -The assembly of a housing, lens, and light source with
necessary components and supporting hardware to be used for providing
one signal indication.

Signal System - Two or more signal installations operating in
coordination.

Simultaneous Gap-Out - An operating mode programmed on the
controller in which two phases must concurrently satisfy their respective
gap timesin order to cross the barrier.

Single-M ode Fiber (SMFO) - A type of optica fiber in which the
signal travelsin one mode. The fiber has a small core diameter of
approximately 8 microns. Used primarily for communicationsin
transportation applications that may cover longer distances.

Snow Shoe - A cable storage rack used for storing extra cable on an
aerial run.

Soft Recall - An operating mode in which the right of way revertsto a
particular phase in the absence of conflicting vehicle cals. The
controller is able to skip this phasein the cycle if there are no callsfor
it.

Span Wire (Messenger Cable) - A cable used to support traffic signal
heads, signal cable, communications cable and/or signs.

Splice Cabinet - A cabinet used to provide a housing for cable splices.
Splice Enclosure - See Fiber Optic Splice Enclosure

Splice Tray - See Fiber Optic Splice Tray

Split - The portion of cycle length, in seconds or percent, allocated to
green, yellow and al red for a particular signal phase.

Split Phasing - An operating mode in which two facing approaches are
serviced with separate phases.

Standard Signal Face Clearances - A standard chart that shows how
each signal clears from each phase.

Stop Line (Stopbar) - A pavement marking line indicating where
vehicles should stop when directed by atraffic control device.

Strain Pole - Typically ametal pole that has sufficient strength to
support a span wire without the use of guys.

Stretch Detection - A detection scheme which uses the extend feature
of the detector unit and passage time on the controller to extend the
green interval of a phase (see aso Extend).

System Detector s - Detectors used to provide information to a master
controller (or acentral control computer). Thisinformation isused to
select appropriate coordination patterns to meet the traffic demands.

-T-

Time Based System (TBS) - A system that changes timing plans on an
internal time basis. Thistype of system does not require interconnection
of thetraffic signals.

Time-of-Day Patterns- Signal timing plansthat are implemented
according to the time of day.

Time-Space Diagram - A pictorial representation of the operation of a
signal system.

Tracer Wire- A number 14 copper wirein ajacket that is pulled
through non-metallic conduit along with fiber optic cable to provide a
means for locating the conduit after it isinstalled.

Traffic-Actuated Controller - see Actuated Controller

Traffic-Adaptive System (TAS) - A system in which a master
controller (or acentral control computer) can adapt cycle length, splits
and offsets based on vehicle demand.
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Traffic-Responsive System (TRS) - A system in which a master
controller (or acentra control computer) specifies cycle, splitsand
offsets based on the real-time demands of traffic as sensed by vehicle
detectors.

Traffic Signal - Any power-operated traffic control device that
alternately assigns right of way.

Transceiver - See Fiber Optic Transceiver

Trenching - An excavation method to install a conduit system
underground.

Triplex - An electrical service cable consisting of three twisted cables,
two current carrying conductors, and one neutral. All three are housed in
an outer jacket.

Trunk - A transmission link joining two points which is distinguished
by its large information carrying capacity and that al signals go from
point to point without branching off to any separate drops except at the
end points.

Type 170 Controller - A type of controller in widespread use. In a
Type 170 controller, processor hardware is standardized with the actual
control being provided by specialized, externally-loaded software.

Type 2070L Controller - One of the three primary types of controllers
in widespread use. In a Type 2070L controller, hardware is standardized
at the module level to ad in compatibility between manufacturers
equipment. Currently, manufacturer specific drivers are embedded in the
firmware to allow customer-supplied application programs, such as
OASIS, to run in an OS-9 operating system.

V-

Vehicle Call Memory — See Red Detector Lock and Y ellow Detector
Lock

Volume-Density - A type of signal control with a variable passage time
and a variable minimum green time. It reduces the probability of
vehicles being caught in the option zone.

“W-

Weather head - The entrance into the top of ariser used for electrical
cables.

-Y -

Yellow Change Interval - The display of ayellow indication following
the right of way interval which warns drivers of the termination of right
of way.

Yellow Detector Lock - A detector call islocked on a phase whenever
the phaseisnot initsgreen interval. Thelock ensures service to the
phase even if the detector input terminates prior to serving the phase.
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