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Pedestrian Standards

Splice Details

05-1028

Communications Cable and Conduit/Wiring Plans

 Sig.1.0 

Sig. 6.0 - Sig. 11.4

Sig. 17.0 - Sig. 22.4

Sig. 23.0 - Sig. 30.4

Sig. 31.0 - Sig. 39.4

Sig. 40.0 - Sig. 46.4

TYPE OF WORK:  TRAFFIC SIGNALS AND SIGNAL COMMUNICATIONS

Sig. 2.0 - Sig. 5.4 05-1028 NC 55 (South Alston Avenue) at NC 147 SB Ramps

Sig. 12.0 - Sig. 16.4

-

SCP.1 - SCP.8

SCP.9 - SCP.18

-

-

RRFB*

*RRFB to be removed after project.
NC 55 (South / North Alston Avenue) at E Main Street

Sig. 1.0

DocuSign Envelope ID: FA055805-FD5D-48EF-AFA4-989DE286E3B5

5/13/2015 

https://trust.docusign.com


NOTES

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND
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RECALL POSITION

FLASHING DON’T WALK

MINIMUM GAP

OFF OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

ADD PER VEHICLE *

MAXIMUM INITIAL *

OFF

3.0

-

3.0

-

-

2.0

-

2.0

-

-

YELLOW LOCK

VEH. RECALL

NONE

RED CLEARANCE

YELLOW CHANGE INT.

TIMING CHART

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

2033 SOFTWARE w/2070 CONTROLLER
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Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way
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MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

** Program Timing on Optical Detector Unit

0

0

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

Work Area N/A

Direct Bury

No Right Turn Sign  (R3-1)

Right Arrow "Only" Sign  (R3-5R)

No Left Turn Sign  (R3-2)

exOptical Detector

Right Arrow "Only" Sign  (R3-5R)
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SEC.SEC.- - - -70 - - - - -6x6 X X6A -* * -6

Video Detection Area

* Video Detection Zone

*
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-
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-

10

NONENONE

NONE

1A 6X40 0 *
1
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15

- SEC.

SEC. SEC.- - - - - - - -X X * -

- SEC. - - - - - - -X X * -
*

(Durham Signal System)

  w/ EV Preemption   

   Fully Actuated    

       3 Phase       

41

54’ +/- Rt.
Sta. 13+96+/- -LALT- 

57’ +/- Rt.
Sta. 14+61+/- -LALT- 

42’ +/- Lt.
Sta. 14+71+/- -LALT- 

58’ +/- Lt.
Sta. 13+93+/- -LALT- 

50

1.5

4.1

3.0

10
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3.0

10

9
Note 
See

61,62

41,42*

21,22
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 be lower than 4 seconds.

 phases 2 and 6 lower  than what is shown.  Min Green for all other phases should not 

* These values may be field adjusted.  Do not adjust Min Green and Extension times for 

* See Note 11

Signal Upgrade - Temporary Design 1 (TMP Phase 1, Steps 1-10)

05-1028T1/T3

Signal Upgrade - Temporary Design 3 (TMP Phase 1, Steps 11-21)

 

    Phase 1, Steps 11-21.

12. Poles are existing during Temporary Signal Design 3, TMP

    Signal Design 3.

11. Reconnect and unbag signal heads #41 and #42 for Temporary

    values supersede these values.

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    returns to normal operation based on vehicle demand.

9.  Upon completion of Emergency Vehicle Preemtion, controller

    Shown locations of optical detectors are conceptual only.

8.  This intersection features an optical preemption system.  

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

    vehicles turning right on red.

5.  Locate new cabinet as to not obstruct sight distance of

4.  Set all detector units to presence mode.

3.  Phase 1 may be lagged

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

                                

         NC 147 SB Ramps        
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 November 2014 

  S. Armstrong                

      U-3308      
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

TERMINAL

AC-

PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

FYA PPLT PROGRAMMING

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

* *

LOAD

SWITCH NO.

NU = Not Used

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

Sig. 2.1

DESIGNED:   September 2014

REVISED:   N/A       

Electrical Detail - Temporary Design 3 (TMP Phase 1, Steps 11-21)               

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

LOAD SWITCHES USED......S1,S2,S5,S8,AUX S1

PHASES USED.............1,2,4,6

OVERLAP 3...............NOT USED

OVERLAP 1...............*

* See FYA PPLT Programming detail this sheet.

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR
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4-CH

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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SW2

WD ENABLE

unit for 2.0 sec for EVB.

Program extend time on optical detector 

*

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 8. Set the Red Revert interval on the controller to 1 second.

    Signal System.

 9. This cabinet and controller are part of the Durham

 

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 
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Electrical Detail - Temporary Design 1 (TMP Phase 1, Steps 1-10)                

THE SIGNAL DESIGN:   05-1028T1/T3

05-1028T1/T3

R

Y

Y

F

11

01 GREEN (127)

OL1 RED (A121)

OL1 GREEN (A123)

(wire signal head as shown)

 OL1 YELLOW (A122)

FYA SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74

41,42

6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

127

129 102 135

NU NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NU NUNU NU NU NUNU NU NU11

A121

A122

A123

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC
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Y
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N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.

NOTES

REMOVE DIODE JUMPERS 1-6, 1-9, 2-6, 2-9, and 6-9.

4/2/2015 
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REDUCE 0.1 SEC EVERY *
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YELLOW LOCK

VEH. RECALL

RED CLEARANCE

YELLOW CHANGE INT.

TIMING CHART
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2033 SOFTWARE w/2070 CONTROLLER
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FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

** Program Timing on Optical Detector Unit
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EVB

1

2033 EV PREEMPTION

Work Area N/A

Direct Bury

No Right Turn Sign  (R3-1)
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 other phases should not be lower than 4 seconds.

 times for  phases 2 and 6 lower  than what is shown.  Min Green for all 

* These values may be field adjusted.  Do not adjust Min Green and Extension

Signal Upgrade - Temporary Design 2 (TMP Phase 1, Step 4A)

   

    this phase of construction.

9.  Bag and disconnect signal heads #41 and #42 during

    values supersede these values.

    operation only. Coordinated signal system timing 

8.  Maximum times shown in timing chart are for free-run

    returns to normal operation based on vehicle demand.

7.  Upon completion of Emergency Vehicle Preemtion, controller

    Shown locations of optical detectors are conceptual only.

6.  This intersection features an optical preemption system.  

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

* See Note 98
Note
See

March 2015

ex

-

-

-

-
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   March 2015  
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

TERMINAL

AC-

PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

FYA PPLT PROGRAMMING

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

* *

LOAD

SWITCH NO.

NU = Not Used

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

Sig. 2.6

DESIGNED:   March 2015    

REVISED:   N/A       

Electrical Detail - Temporary Design 2 (TMP Phase 1, Step 4A)                   

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

OVERLAP 3...............NOT USED

OVERLAP 1...............*

* See FYA PPLT Programming detail this sheet.

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR
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4-CH

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18
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3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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SW2

WD ENABLE

unit for 2.0 sec for EVB.

Program extend time on optical detector 

*

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 8. Set the Red Revert interval on the controller to 1 second.

    Signal System.

 9. This cabinet and controller are part of the Durham

 

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 
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THE SIGNAL DESIGN:   05-1028T2   

SIG. INVENTORY NO. 05-1028T2

LOAD SWITCHES USED......S1,S2,S8,AUX S1

PHASES USED.............1,2,6 R

Y

Y

F

11

01 GREEN (127)

OL1 RED (A121)

OL1 GREEN (A123)

(wire signal head as shown)

 OL1 YELLOW (A122)

FYA SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

127

129 135

NU NU

128 134

130 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

*

11

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NU NUNU NU NU NUNU NU NU11

A121

A122

A123

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.

NOTES

REMOVE DIODE JUMPERS 1-6, 1-9, 2-6, 2-9, and 6-9.

NU

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com
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SIGNAL FACE I.D.

R

Y

G

12"

 

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

Direct Bury

No Right Turn Sign  (R3-1)

Right Arrow "Only" Sign  (R3-5R)

No Left Turn Sign  (R3-2)

exOptical Detector

Right Arrow "Only" Sign  (R3-5R)

CC

Video Detection Area

A

B

A

B

50

1.2

3.5

3.0

10

35

1.4

3.0

2.0

7

50

1.7

4.0

3.0

10

35 Mph +6% Grade

Signal Upgrade - Temporary Design 4 (TMP Phase 2 , Steps 1-6)

35 Mph -2% Grade

(06)
EVB

N/ADrums
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Note 
See

Sig. 3.0 

"YIELD" Sign  (R1-2)D D

D
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exex

ex

ex

 phases should not be lower than 4 seconds.

 times for phases 2 and 6 lower than what is shown.  Min Green for all other

* These values may be field adjusted.  Do not adjust Min Green and Extension

Video Detector

MIN. PED. CLEAR BEFORE PREEMPT

*

*

Left Arrow "Only" Sign  (R3-5L)E E

EA

e
x

ex

22
21

62

61

11

* - See Note 10.

All Heads L.E.D.

11*

R

Y

F
Y

12"

11. Contractor shall adjust video detection zones as required.   

    of construction.

10. Bag and disconnect signal head #11 during this phase

    values supersede these values.

    operation only. Coordinated signal system timing 

9.  Maximum times shown in timing chart are for free-run

    returns to normal operation based on vehicle demand.

8.  Upon completion of Emergency Vehicle Preemtion, controller

    Shown locations of optical detectors are conceptual only.

7.  This intersection features an optical preemption system.  

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

    during this phase of construction.

3.  Reposition signal heads #11, #21, #22, #61, and #62

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

10

- - -
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LOAD

SWITCH NO.

NU = Not Used

Sig. 3.1

05-1028T4

THE SIGNAL DESIGN:   05-1028T4

DESIGNED:   September 2014

REVISED:   N/A       

Electrical Detail - Temporary Design 4 (TMP Phase 2, Steps 1-6)                 

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR

S
L
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T
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S
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S
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T
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VI
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4-CH

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

OVERLAP 3...............NOT USED

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 8. Set the Red Revert interval on the controller to 1 second.

    Signal System.

 9. This cabinet and controller are part of the Durham

(remove jumper and set switches as shown)

REMOVE JUMPER AS SHOWN

(EVB)

                EVB Clearance Phases = 6

LOAD SWITCHES USED......S2,S5,S8

PHASES USED.............2,4,6

OVERLAP 1...............NOT USED

 

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 
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* Video Detection Zone

P41,P42 DW DW DRK

P21,P22 DW DW DW DRKW

DW W
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11
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62

11
Note 
See

(Durham Signal System)

  w/ EV Preemption   

   Fully Actuated    

       3 Phase       

2

4B

6x40 0* 4 SEC. - - - - X - X * ---15* -4B

 than 4 seconds.

 2 and 6 lower than what is shown.  Min Green for all other phases should not be lower 

* These values may be field adjusted.  Do not adjust Min Green and Extension times for phases 

11*

* See Note 15

All Heads L.E.D.

   

   

    phase of construction.

15. Reconnect and unbag signal head #11 during this

    required.

14. Contractor shall adjust video detection zones as 

    location details.

    reference only. See sheets P1-P3 for pushbutton 

13. Pedestrian Pedestals are conceptual and shown for

    values supersede these values. 

    operation only. Coordinated signal system timing 

12. Maximum times shown in timing chart are for free-run

    demand.

    controller returns to normal operation based on vehicle 

11. Upon completion of Emergency Vehicle Preemtion, 

    conceptual only.

    system. Shown locations of optical detectors are

10. This intersection features an optical preemption

    "Don’t Walk" time.

9.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

8.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

5.  Set all detector units to presence mode.

    phase of construction.

4.  Reposition signal heads #21 & #22 during this

3.  Phase 1 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C
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L
 P

R
O

G
R

A
M

 C
A

R
D

ON OFF

SW2

WD ENABLE

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

OVERLAP 3...............NOT USED

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

(remove jumpers and set switches as shown)

(EVB)

SEALED:   4/2/15    

*

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

NU = Not Used

TERMINAL

AC-

PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC
PED PUSH

BUTTONS

NOTE:

I12.

IN INPUT FILE SLOT

INSTALL DC ISOLATOR

 8. Program Startup Ped Calls for phases 2 and 4.

    Signal System.

10. This cabinet and controller are part of the Durham

4. Ensure conflict monitor communicates with 2070.

REMOVE JUMPERS AS SHOWN

OVERLAP 1...............*

* See FYA PPLT Programming detail on sheet 2.

* *

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 

LOAD SWITCHES USED......S1,S2,S3,S5,S6,S8,AUX S1

PHASES USED.............1,2,2PED,4,4PED,6
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PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74

41,42

6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SPARE SPARE

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NU NUNU NUNU NU NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR NOTES

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

See pictorial of head wiring in detail below.

R

Y

Y

F

11

01 GREEN (127)

OL1 RED (A121)

OL1 GREEN (A123)

(wire signal head as shown)

 OL1 YELLOW (A122)

FYA SIGNAL WIRING DETAIL

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

INPUT FILE CONNECTION & PROGRAMMING CHART

      AS SPECIFIED ON SIGNAL DESIGN PLANS.

NOTE:  PROGRAM DETECTOR DELAY AND CARRYOVER TIMES

27 69TB8-5,6 I12L 2 4 PEDP41,P42

25 67TB8-4,6 I12U 2P21,P22 2 PED

115

113

106

104

P22

P21,

P42

P41,

REMOVE DIODE JUMPERS 1-6, 1-9, 2-6, 2-9, 2-13, 4-14, 6-9, 6-13, and 9-13.

11

*

127

11

FLASHING

YELLOW

ARROW

A121

A122

A123

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com
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Electrical Detail - Temporary Design 5 (TMP Phase 3) - Sheet 2 of 2             
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EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB.

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

FYA PPLT PROGRAMMING

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PHASE 4 MIN FDW = 8

                PHASE 2 MIN FDW = 2

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 1,6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:
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EV PREEMPT PHASES

(01+6)
EVB

 

N

-

-

-

-

X

X

X

X

X

X

X

-

RECALL POSITION

FLASHING DON’T WALK

MINIMUM GAP

OFF OFFOFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

ADD PER VEHICLE *

MAXIMUM INITIAL *

NONE

OFF

3.0

-

3.0

-

-

2.0

-

2.0

-

-

NONE YELLOW LOCK

-

- 44 4

NONE VEH. RECALL

NONE

2.0

-

2.0

-

-

RED CLEARANCE

YELLOW CHANGE INT.

TIMING CHART

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

2033 SOFTWARE w/2070 CONTROLLER

0201PHASE 04 06

 

3.0

-

3.0

-

-

F

C

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

N/ADirectional Drill

Left Arrow "ONLY" Sign (R3-5L) AA

BB

No Right Turn Sign  (R3-1)C C

Right Arrow "Only" Sign  (R3-5R)

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

N/ADirectional Drill

Left Arrow "ONLY" Sign (R3-5L)

B

Street Name Sign

No Left Turn Sign  (R3-2)

exOptical Detector

Right Arrow "Only" Sign  (R3-5R)
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YELLOW LOCK
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(Durham Signal System)

  w/ EV Preemption   

   Fully Actuated    

       3 Phase       
      U-3308      

.

N
AHCOHP

YE

R
F

F

AN
O

RTH CAROLIN

28430

SEAL

R
EENIG

N
E

SION

A
L

P
R

O
FE

S

E
J

A
D

E
L

1A 2-4-2 0

SEC.-

-

-

- -

- -

- -

- -

-

---

- - -

X

X

X

XSEC.

SEC.

SEC.

-

- -

6A

6B

*

*

70

70

6

6

Video Detection Area

* Video Detection Zone

706x6

6x6

6x6

35 Mph +6% Grade
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    location details.

    reference only. See sheets P1-P3 for pushbutton 

12. Pedestrian pedestals are conceptual and shown for

    values supersede these values.

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

    returns to normal operation based on vehicle demand.

10. Upon completion of Emergency Vehicle Preemtion, controller

    Shown locations of optical detectors are conceptual only.

9.  This intersection features an optical preemption system.  

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 1 may be lagged

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

Sig. 5.0

E

11
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Y
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11

41

42

61,62

42

21,22
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DW

DRK

DRK

DRK

P21,P22
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DW DW
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WDW DW DW

DWDW

W

4C 6x40 2-4-2 0 X - 4 SEC.10 - - X - - X

SEC.

- SEC. - - - - X

Video Detector
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- 2 8 6MIN PED CLEARANCE

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

*

*

*

*

-

Metal Pole with Mastarm
existing

existing

-

-

-

-

-

-

-

56’ +/- Lt.
Sta. 13+88+/- -LALT-
See Loading Diagram

Metal Pole #1

61’ +/- Rt.
Sta. 14+66+/- -LALT-
See Loading Diagram
Metal Pole #2

42

exType II Signal Pedestal

Arm "A"

Arm "B"

Arm "A"

E

E

 than 4 seconds

 2 and 6 lower than what is shown.  Min Green for all other phases should not be lower than

* These values may be field adjusted.  Do not adjust Min Green and Extension times for phases

15

2.8

4.0

2.0

7

2

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/154/02/15

https://trust.docusign.com


    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

TERMINAL

AC-

PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE
*

installation detail this sheet.

Denotes install load resistor.  See load resistor

* *

LOAD

SWITCH NO.

NU = Not Used

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

Sig. 5.1

 05-1028 

THE SIGNAL DESIGN:   05-1028  

DESIGNED:   September 2014

REVISED:   N/A       

Electrical Detail - Final Design - Sheet 1 of 2                                 

OVERLAP 3...............NOT USED

OVERLAP 1...............*

* See FYA PPLT Programming detail on sheet 2.

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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E
R

N
A

L
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E
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REMOVE JUMPERS AS SHOWN
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 C
H

A
N

N
E

L
 P

R
O

G
R

A
M

 C
A

R
D

ON OFF

SW2

WD ENABLE

*
LOAD SWITCHES USED......S1,S2,S3,S5,S6,S8,S9,AUX S1

PHASES USED.............1,2,2PED,4,4PED,6,6PED

 8. Program Startup Ped Calls for phases 2, 4, and 6.

    Signal System.

10. This cabinet and controller are part of the Durham

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

NOT

USED

1A

1

2A

2B

2

2

4

4A

4

4B

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC

6 PED

ISOLATOR

DC

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR

S
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T
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Y
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Y
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R
E
S
E
R
V
E
D
 
1
A

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4-CH

NOT

USED

4. Ensure conflict monitor communicates with 2070.

SEALED:   4/2/15    

4

4C

NOT

USED

(EVB)

S
L
O
T
 
E
M
P
T
Y

SPECIAL DETECTOR NOTE

shown on the Signal Design Plans.

to accomplish the detection schemes 

engineer approved mounting locations 

manufacturer’s directions and NCDOT 

Perform installation according to 

6A and 6B.

for vehicle detection for zones

Install a video detection system 

*
*

*

NOTE:

I12 AND I13.

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

PED PUSH

BUTTONS
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NOTES

R

Y

Y

F

11

01 GREEN (127)

OL1 RED (A121)

OL1 GREEN (A123)

(wire signal head as shown)

 OL1 YELLOW (A122)

FYA SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

127

129 102 135

NU NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NU NUNUNU NU NU11

A121

A122

A123

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.

P22

P21,

P42

P41,

P62

P61,

115

113

106

104

121

119

                   6-9, 6-13, 6-15, 9-13, 9-15, and 13-15.

REMOVE DIODE JUMPERS 1-6, 1-9, 1-15, 2-6, 2-9, 2-13, 2-15, 4-14,

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

INPUT FILE CONNECTION & PROGRAMMING CHART

      AS SPECIFIED ON SIGNAL DESIGN PLANS.

NOTE:  PROGRAM DETECTOR DELAY AND CARRYOVER TIMES

1A
56

I1UTB2-1,2
5 7 114

56 610 5 7

2A I2UTB2-5,6 39 21 5 7

2B I2LTB2-7,8 43 25 5 7

4A I6UTB4-9,1O 41 43 5 7

4B I6LTB4-11,12 45 47 5 7

4C I7UTB6-1,2 65 423     5  7  

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

6A -- 6-- 5 7

6B -- - 6- 5 7

VIDEO DETECTION ZONE.  SEE SPECIAL DETECTOR NOTE THIS PAGE.

26 68TB8-7,9 I13U 2P61,P62 6 PED

27 69TB8-5,6 I12L 2 4 PEDP41,P42

25 67TB8-4,6 I12U 2P21,P22 2 PED

41 42

103

102

103

101

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com


COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 
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FYA PPLT PROGRAMMING

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

                PHASE 6 MIN FDW = 6

                PHASE 4 MIN FDW = 8

                PHASE 2 MIN FDW = 2

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 1,6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

Program extend time on optical detector units for 2.0 sec for EVB.

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

SEALED:   4/2/15    
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

4 & 5

See Notes
LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

60’

33’

   Durham County    Division 5               Durham

 J Hochanadel  

+0.13 ft.

+0.06 ft.

H1=19.5’

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.
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(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the
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Raleigh, NC 27605

1025 Wade Avenue

5’5’

STREET NAME SIGN

1’

Design Loading for METAL POLE NO. 1, MAST ARM A 
METAL POLE No. 1

      U-3308      

   M Copple    

05-1028

N/A

Design Loading for METAL POLE NO. 2, MAST ARM B

6’10’

1800

90

270

@ 180

Compartment

Terminal

Pole 1

Elevation View @ 0

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN

Sig. 5.3

RIGID MOUNTED 

SIGN

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

72.0" L
X

31.5" W

58.5" L
X

31.5" W

15.8 S.F.

12.8 S.F.

62.0" L
X

48.0" W
20.7 S.F.

78 LBS

63 LBS

107 LBS
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Base line reference elev. = 0.0’

Note 8

See

Note 8

See

Arm "A" Arm "B"

Design Loading for METAL POLE NO. 2, MAST ARM B

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

@ 180

Compartment

Terminal

4 & 5

See Notes

4 & 5

See Notes

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

40’

11’

55’

38’

   Durham County    Division 5               Durham

 J Hochanadel  

+0.84 ft.

+2.07 ft.

H1=21.0’

H1=19.5’

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

5’ 5’

        NC 147 SB Ramps         

               at               

  NC 55 (South Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the
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License #: C-2197
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Raleigh, NC 27605

1025 Wade Avenue

5’5’

STREET NAME SIGN

1’

Design Loading for METAL POLE NO. 2, MAST ARM A 
METAL POLE No. 2

      U-3308      

   M Copple    

05-1028

N/A

STREET NAME SIGN

6’ 6’ 6’

example

Design Loading for METAL POLE NO. 1, MAST ARM A 

Elevation View @ 0

Elevation View @ 270

6’

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN+0.15 ft.

+0.07 ft.

Sig. 5.4

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION-WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED 

SIGN

15.8 S.F.

12.8 S.F.

20.7 S.F.
62.0" L

X
48.0" W

58.5" L
X

31.5" W

72.0" L
X

31.5" W
78 LBS

63 LBS

107 LBS
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1"=40’

      U-3308      

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

(Durham Signal System)

  w/ EV Preemption   

   Fully Actuated    

       3 Phase       

NOTES

SIGNAL FACE I.D.

All Heads L.E.D.

(06)
EVB

RED CLEARANCE

RECALL POSITION

PHASE 02

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

06

VEH. RECALL

3.0

-

3.0

-

-

2033 SOFTWARE w/2070 CONTROLLER

50

1.8

4.0

3.0

10

50

1.8

4.0

3.0

10

3.0

-

3.0

-

-

YELLOW LOCK

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

** Program Timing on Optical Detector Unit

0

0

2.0

1

2033 EV PREEMPTION

-

-

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue
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PHASE
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82,83
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R

R
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Y
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2A

6A

ex

62

61

21

22

82

55’ +/- Lt.
Sta. 20+87+/- -LALT-

(S. Alston Ave.)
NC 55 

45’ +/- Rt.
Sta. 19+86+/- -LALT-

64’ +/- Lt.
Sta. 19+95+/- -LALT-

AA

B

Work Area N/A

N/A

N/AConstruction Easement

"No Left Turn" (R3-2)

"No Right Turn" (R3-1) B

C Left Arrow "ONLY" Sign (R3-5L) C

N/APermanent Utility Easement

Direct Bury

N/AN/ABarricades

B

Optical Detector ex

Drums

41

82,83

61,62

41,42

21,22
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Y

F
Y

12"

42

83

4A

41,42 G

5A

08

NONE

-

-

35

1.8

3.7

2.0

7

2.0

-

2.0

-

-

NONE

-

-

NONE

-

-

04

35

1.8

3.7

2.0

7

2.0

-

2.0

-

-

NONE

ON

-

-

OL2

50

1.8

3.7

3.0

0

YELLOW LOCK

OFF

4

16

-

-

3.0

-

3.0

-

-

Signal Upgrade - Temporary Design 1 (TMP Phase 1, Steps 1-10)   

51
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Y

F
Y

12"

51

C

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

SEC.

DELAY
CARRY
(STRETCH)
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SEC.SEC.
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LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER
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PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)
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* Video Detection Zone

*

*

*

*

*

*

Video Detector
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    values supersede these values.

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

    service signal head 51 will display a red arrow. 

10. When EVB preemption initializes during side street

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

8.  This intersection features an optical preemption

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

    of vehicles turning on red.

5.  Locate new cabinet as to not obstruct sight distance

4.  Set all detector units to presence mode.

3.  Phase 5 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

EV Preempt Phases

*SEE NOTE #10

#9
NOTE
SEE

 shown. Min Green for all other phases should not be lower than 4 seconds.

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

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

2

81
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Prepared in the Offices of:

 
 

noitceS tnemegana
M s

la
ng

i
S

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

* *

LOAD

SWITCH NO.

NU = Not Used

OVERLAP 4...............NOT USED

Sig. 6.1

05-0284T1

THE SIGNAL DESIGN:   05-0284T1

DESIGNED:   September 2014

REVISED:   N/A       

Electrical Detail - Temporary Design 1 (TMP Phase 1, Steps 1-10) - Sheet 1 of 2 

* See FYA PPLT Programming detail on sheet 2.
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal
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(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.
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2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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SW2

WD ENABLE

*

*

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

LOAD SWITCHES USED......S2,S5,S7,S8,S11,AUX S2,AUX S4

OVERLAP 1...............NOT USED

OVERLAP 2...............8

OVERLAP 3...............*

PHASES USED.............2,4,5,6,8

    Signal System.

10. This cabinet and controller are part of the Durham

TERMINAL

AC-

PHASE 5 YELLOW FIELD

(132)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

 

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 
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OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

 OL3 YELLOW (A115)

FYA SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74

41,42

6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

*

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NUNU NU NU NU 81

A124

A125

A126

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D
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J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC
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EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.
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OL2 RED (A124)

OL2 GREEN (A126)

 OL2 YELLOW (A125)

81

A114

A115

A116

51NU51

133

NU

NOTES

NU

REMOVE DIODE JUMPERS 2-5, 2-6, 2-11, 4-8, 4-10, 5-11, 6-11, and 8-10.

05 GREEN (133)

51

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com


FYA PPLT PROGRAMMING

                Phase 5 RED = 88, Phase 5 YELLOW = 89

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 5 = 90

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 5

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

OVERLAP PROGRAMMING DETAIL

      END OF OVERLAP PROGRAMMING

             RED CLEARANCE = 1.8

          YELLOW CLEARANCE = 3.7

                VEH SET 1  = 8

                LOADSWITCH = 10

OVERLAP [2]:

Press "+"

      Main Menu - 4) OVERLAP

     Program overlaps as follows:               

THIS ELECTRICAL DETAIL IS FOR
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THE SIGNAL DESIGN:   05-0284T1

DESIGNED:   September 2014

REVISED:   N/A       

Electrical Detail - Temporary Design 1 (TMP Phase 1, Steps 1-10) - Sheet 2 of 2 

 

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

unit for 2.0 sec for EVB.

Program extend time on optical detector 

                EVB Clearance Phases = 6

DETAIL FOR 3-SECTION FYA HEAD

OVERLAP GREEN FLASH PROGRAMMING 

 

                OLAP G FL = 2

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

arrows.  Program as follows:

to flash, which are wired to the flashing yellow 

The following will cause the overlap green outputs 

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   4/2/15    
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Directional Arrow

Controller & Cabinet
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With Push Button & Sign
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Inductive Loop Detector
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2-in Underground Conduit
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N/A Right of Way
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** Program Timing on Optical Detector Unit

0

0

2.0

1

2033 EV PREEMPTION

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue

N

N
C
 
14

7
 

N
B
 

R
a

m
p

NC 55 (S. Alston Ave.)

(SECONDS)

EVB

G
a
n
n
 

S
t
r
e
e
t

35 Mph    -2% Grade

35 Mph    +1% Grade

+
2

%
 

G
r
a
d
e

3
5
 

M
p
h
 
 
 
 

T
N

T

T

 

IN

 

 
 

D
E

P
A

R
T

M

E
N
 OF TRA

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 
 

n
oi

si
vi

D
 

yt
e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:
R
/

W

R/W

R/W

R
/

W

R
/

W

R
/

W

05-0284T2

Signal Upgrade - Temporary Design 2 (TMP Phase 1, Steps 1-10)

ex

62

61

21

22

N/A

N/AConstruction Easement
8B8A

2A

6A

ex

ex

ex

EV Preempt Phases

PHASING DIAGRAM

(06)
EVB

ex

ex

ex

ex

Optical Detector ex

Work Area N/A

3
5
 

M
p
h
 
 
 
 
-
4

%
 

G
r
a
d
e

N/APermanent Utility Easement

Direct Bury

N/A

N/A

N/ABarricades

A "No Left Turn" (R3-2)

"No Right Turn" (R3-1)B B

A

Drums

 

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

02+6 08

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

F
L
A
S
H

E
V
B

21,22

61,62

82,83

G

G

R

R

R

G

Y

Y

RR

R

G

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
R
IA

N

C
A

L
L

-

-

-

-

- -

- -

-

- -70

70

0

2

6

SEC.SEC. - - -

E
X
IS

T
IN

G

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
Y
S
T
E

M
 

L
O

O
P
S

(ft)

R
E
S

E
R

V
E

D

C
O

U
N

T

E
X

T
E

N
S
IO

N

T
Y

P
E
 
3

C
A

L
L
IN

G

A
L
T

E
R

N
A

T
E

-

- -

-

- - - - -

---

- - -

2A

6A

6x6

6x6

6x408A

X

X

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

-- - - -X X

5*-

8B

- *

*-

8

8 10

0

8

6x40 0 *-

-

-

*

*

- *

*-

RED CLEARANCE

RECALL POSITION

PHASE 02

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-

06

VEH. RECALL

3.0

-

3.0

-

-

2033 SOFTWARE w/2070 CONTROLLER

35

1.4

3.0

2.0

7

50

1.6

4.0

3.0

10

50

1.6

3.8

3.0

10

3.0

-

3.0

-

-

2.0

-

2.0

-

-

NONEYELLOW LOCK

-

- - -

- -

OFF

81 82 83

51

B

SIGNAL FACE I.D.

R

Y

F
Y

12"

R

Y

F
Y

12"

R

Y

G

12"

R

Y

G

12"

R

Y

F
Y

12"

R

Y

F
Y

12"

R

Y

G

12"

4142

41,42*

51* 82,83

61,62

21,22

A

81 R R
F

Y R

#7
NOTE
SEE

81
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* See Note 9

All Heads L.E.D.
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50
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0

 lower than 4 seconds.

 phases 2 and 6 lower than what is shown.  Min Green for all other phases should not be 

* These values may be field adjusted.  Do not adjust Min Green and Extension times for 

(S. Alston Ave.)
NC 55 

Sig. 7.0 

ex
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B

A

MIN. PED. CLEAR BEFORE PREEMPT

* Video Detection Zone

*

*

*

*

Video Detection Area

Video Detector

e
x

   

    required.   

10. Contractor shall adjust video detection zones as

    during this phase of construction.

9.  Bag and disconnect signal heads #41,#42, and #51

    values supersede these values.

    operation only. Coordinated signal system timing 

8.  Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

7.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

6.  This intersection features an optical preemption

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated
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    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 8. Set the Red Revert interval on the controller to 1 second.
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

LOAD

SWITCH NO.

NU = Not Used

OVERLAP 4...............NOT USED

Sig. 7.1

05-0284T2

THE SIGNAL DESIGN:   05-0284T2

DESIGNED:   September 2014

REVISED:   N/A       

Electrical Detail - Temporary Design 2 (TMP Phase 1, Steps 1-10) - Sheet 1 of 2 

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE
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ON OFF

SW2

WD ENABLE

*

OVERLAP 1...............NOT USED

OVERLAP 2...............8

*

    Signal System.

 9. This cabinet and controller are part of the Durham

4. Ensure conflict monitor communicates with 2070.

 

SEALED:   4/2/15    

LOAD SWITCHES USED......S2,S8,S11,AUX S2

PHASES USED.............2,6,8

OVERLAP 3...............NOT USED

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 
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NOTES

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

129 135

NU

128 134

130 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NUNU NU NU NU 81

A124

A125

A126

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.

82,83

107

108

109

NUNU NU NUNUNU

FYA SIGNAL WIRING DETAIL

R

Y

Y

F

OL2 RED (A124)

OL2 GREEN (A126)

 OL2 YELLOW (A125)

81

REMOVE DIODE JUMPERS 2-6 and 8-10.

4/2/2015 
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OVERLAP PROGRAMMING DETAIL

      END OF OVERLAP PROGRAMMING

             RED CLEARANCE = 1.4

          YELLOW CLEARANCE = 3.0

                VEH SET 1  = 8

                LOADSWITCH = 10

OVERLAP [2]:

Press "+"

      Main Menu - 4) OVERLAP

     Program overlaps as follows:               
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DESIGNED:   September 2014
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Electrical Detail - Temporary Design 2 (TMP Phase 1, Steps 1-10) - Sheet 2 of 2 

 

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

unit for 2.0 sec for EVB.

Program extend time on optical detector 

                EVB Clearance Phases = 6

DETAIL FOR 3-SECTION FYA HEAD

OVERLAP GREEN FLASH PROGRAMMING 

 

                OLAP G FL = 2

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

arrows.  Program as follows:

to flash, which are wired to the flashing yellow 

The following will cause the overlap green outputs 
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  w/ EV Preemption   

   Fully Actuated    
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Signal Upgrade - Temporary Design 3 (TMP Phase 1, Steps 11-21)   

6A

8B8A

5A

2A

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

B

Work Area N/A

N/A

N/AConstruction Easement

"No Left Turn" (R3-2)

"No Right Turn" (R3-1) B

C Left Arrow "ONLY" Sign (R3-5L) C

N/APermanent Utility Easement

N/ABarricades

Optical Detector ex

Drums

RED CLEARANCE

RECALL POSITION

PHASE 02

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *
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-

-

2033 SOFTWARE w/2070 CONTROLLER
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  See Timing Chart  for Min Ped Clearance*

** Program Timing on Optical Detector Unit

*
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e
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81

e
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Video Detection Area

Video Detector

* Video Detection Zone

*

*

*

*

*

*

*

 

EV Preempt PhasesEV Preempt Phases

*SEE NOTE #11

(06)
EVB

   

   

    required.

16. Contractor shall adjust video detection zones as 

    area.

15. Contractor to maintain pedestrians through construction 

    during this phase of construction.

14. Reconnect and unbag signal heads #41, #42, and #51

    location details.

    reference only. See sheets P1-P3 for pushbutton 

13. Pedestrian pedestals are conceptual and shown for

    values supersede these values.

    operation only. Coordinated signal system timing 

12. Maximum times shown in timing chart are for free-run

    service signal head 51 will display a red arrow. 

11. When EVB preemption initializes during side street

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

9.  This intersection features an optical preemption

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 5 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

#10
NOTE
SEE

2

 for all other phases should not be lower than 4 seconds.

* 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 

Rigid Conduit

Rigid Conduit

81

41*

51*

82,83

61,62

42*

21,22

* See Note 14

All Heads L.E.D.

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com


THIS ELECTRICAL DETAIL IS FOR

SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

                                

  NC 147 NB Ramp / Gann Street  

               at               

   NC 55 (South Alston Avenue)  

 November 2014 

  S. Armstrong                

      U-3308      

           DETAILS FOR:
ELECTRICAL AND PROGRAMMING

s
a
r
m

s
tr

o
n
g

S
:\

I
T

S
&

S
U

\I
T

S
 S

ig
n
a
ls

\W
o
r
k
g
r
o
u
p
s
\S

ig
 M

a
n
\A

r
m

s
tr

o
n
g
\0

5
0
2
8
4
_
s
m

_
e
le

_
x
x
x
.d

g
n

2
7

-
M

A
R

-
2

0
1

5
 0

6
:4

9

Division 5        Durham   Durham County  

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

T
N

T

T

 

IN

 
 

D
E

P
A

R
T

M

E
N
 OF TR A

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

  

 

n
oi

si
vi

D
 
yt

e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
M s

la
ng

i
S

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

* *

LOAD

SWITCH NO.

NU = Not Used

Sig. 8.1

05-0284T3

THE SIGNAL DESIGN:   05-0284T3

DESIGNED:   September 2014

REVISED:   N/A       

Electrical Detail - Temporary Design 3 (TMP Phase 1, Steps 11-21) - Sheet 1 of 2

* See FYA PPLT Programming detail on sheet 2.

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR

S
L
O
T
 
E
M
P
T
Y

S
L
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T
 
E
M
P
T
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VI
DEO 

DETECTI
ON

S
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S
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S
L
O
T
 
E
M
P
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P
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4-CH

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4
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2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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ON OFF

SW2

WD ENABLE

*

*

OVERLAP 1...............NOT USED

OVERLAP 3...............*

*

                        AUX S4,AUX S5

LOAD SWITCHES USED......S2,S5,S7,S8,S11,S12,AUX S2,

PHASES USED.............2,4,5,6,8,8PED

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

 9. Program Startup Ped Calls for phase 8.

    Signal System.

11. This cabinet and controller are part of the Durham

8 PED

ISOLATOR

DC

NOT

USED

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

PED PUSH

BUTTONS

NOTE:

IN INPUT FILE SLOT I13.

INSTALL DC ISOLATOR

4. Ensure conflict monitor communicates with 2070.

 

SEALED:   4/2/15    

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 

OVERLAP 2...............4+8

OVERLAP 4...............4+8
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R

T
H CAROL

I
N
A

 

ENGINEER
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AL
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008453

 
  

J
O

HN T. ROWE,
 J

R

               

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

 OL3 YELLOW (A115)

FYA SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NU NU NU 81

A124

A125

A126

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.

82,83

107

108

109

R

Y

Y

F

OL2 RED (A124)

OL2 GREEN (A126)

 OL2 YELLOW (A125)

81

A114

A115

A116

51NU51

133

NU NU

05 GREEN (133)

110

112

P82

P81,
42,43

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

 OL4 YELLOW (A102)

41

133

132

43 41

A101

A102

A103

                   8-10, 8-12, 8-16, 10-12, 10-16, and 12-16.

REMOVE DIODE JUMPERS 2-5, 2-6, 2-11, 4-8, 4-10, 4-12, 4-16, 5-11, 6-11, 

NOTES

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

28 70TB8-8,9 I13L 2P81,P82 8 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

51



FYA PPLT PROGRAMMING

                Phase 5 RED = 88, Phase 5 YELLOW = 89

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 5 = 90

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 5

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:
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3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

unit for 2.0 sec for EVB.

Program extend time on optical detector 

OVERLAP PROGRAMMING DETAIL

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, DETAIL FOR 3-SECTION FYA HEADS

OVERLAP GREEN FLASH PROGRAMMING 

 

                OLAP G FL = 2,4

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

arrows.  Program as follows:

to flash, which are wired to the flashing yellow 

The following will cause the overlap green outputs 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PHASE 8 MIN FDW = 4

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

 

SEALED:   4/2/15    

      END OF OVERLAP PROGRAMMING

             RED CLEARANCE = 2.3

          YELLOW CLEARANCE = 3.7

                VEH SET 1  = 4,8

                LOADSWITCH = 12

OVERLAP [4]:

Press "+" twice

             RED CLEARANCE = 2.3

          YELLOW CLEARANCE = 3.7

                VEH SET 1  = 4,8

                LOADSWITCH = 10

OVERLAP [2]:

Press "+"

      Main Menu - 4) OVERLAP

     Program overlaps as follows:               

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.
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    Phase 2, Steps 7-12.

18. Poles are existing during Temporary Signal Design 6 TMP

17. Contractor to maintain pedestrians through construction area.

16. Contractor shall adjust video detection zones as required.

    Temporary Signal Design 6 TMP Phase 2, Steps 7-12.

15. Reconnect and unbag signal heads #81, #82, and #83 during

    only. See sheets P1-P3 for pushbutton location details.

14. Pedestrian Pedestals are conceptual and shown for reference

    values supersede these values.

    operation only. Coordinated signal system timing 

13. Maximum times shown in timing chart are for free-run

    service signal head 51 will display a red arrow. 

12. When EVB preemption initializes during side street

    controller returns to normal operation.

11. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

10. This intersection features an optical preemption

    "Don’t Walk" time.

9.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

8.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

5.  Set all detector units to presence mode.

    construction.

    #62, and optical detector #10 during this phase of

4.  Reposition existing signal heads #21, #22, #51, #61, 

3.  Phase 5 may be lagged.

    operation unless otherwise directed by the Engineer.

2.  Do not program signal for late night flashing

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

Optical Detector ex

Work Area N/A

A

B "No Right Turn" (R3-1)

"No Left Turn" (R3-2) A

B

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

N/A

N/AConstruction Easement

N/APermanent Utility Easement

N/ABarricades

Drums

Type I Pushbutton Post

Rigid Conduit

Video Detection Area

Video Detector

Rigid Conduit

 for all other phases should not be lower than 4 seconds.

* 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 

2

Direct Bury

81*

41

* See Note 15

All Heads L.E.D.

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

* *

LOAD

SWITCH NO.

NU = Not Used

Sig. 9.1

Electrical Detail - Temporary Design 6 (TMP Phase 2, Steps 7-12) - Sheet 1 of 2 

* See FYA PPLT Programming detail on sheet 2.
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON
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17
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(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.
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*

OVERLAP 1...............NOT USED

OVERLAP 3...............*

*

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR
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4-CH

8 PED

ISOLATOR

DC

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

PED PUSH

BUTTONS

ISOLATOR

DC

PED6

                        AUX S4,AUX S5

LOAD SWITCHES USED......S2,S5,S7,S8,S9,S11,S12,AUX S2,

PHASES USED.............2,4,5,6,6PED,8,8PED

Electrical Detail - Temporary Design 4 (TMP Phase 2, Steps 1-6) - Sheet 1 of 2  

Electrical Detail - Temporary Design 6 (TMP Phase 2, Steps 7-12) - Sheet 1 of 2 

 9. Program Startup Ped Calls for phases 6 and 8.

05-0284T4/T6

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-0284T4/T6

NOTE:

IN INPUT FILE SLOT I13.

INSTALL DC ISOLATOR

4. Ensure conflict monitor communicates with 2070.

 

SEALED:   4/2/15    

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 

OVERLAP 2...............4+8

OVERLAP 4...............4+8
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J
O

HN T. ROWE,
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R

               

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

 OL3 YELLOW (A115)

FYA SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NU NU 81

A124

A125

A126

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.

82,83

107

108

109

R

Y

Y

F

OL2 RED (A124)

OL2 GREEN (A126)

 OL2 YELLOW (A125)

81

A114

A115

A116

51NU51

133

NU NU

05 GREEN (133)

110

112

P82

P81,
42,43

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

 OL4 YELLOW (A102)

41

133

132

43 41

A101

A102

A103

NOTES

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

28 70TB8-8,9 I13L 2P81,P82 8 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

26 68TB8-7,9 I13U 2P61,P62 6 PED

51

119

121

P62

P61,

                   6-15, 8-10, 8-12, 8-16, 10-12, 10-16, 11-15, and 12-16.

REMOVE DIODE JUMPERS 2-5, 2-6, 2-11, 2-15, 4-8, 4-10, 4-12, 4-16, 5-11, 6-11, 

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com


FYA PPLT PROGRAMMING

                Phase 5 RED = 88, Phase 5 YELLOW = 89

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 5 = 90

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 5

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:
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DESIGNED:   September 2014
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3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

unit for 2.0 sec for EVB.

Program extend time on optical detector 

OVERLAP PROGRAMMING DETAIL

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 
DETAIL FOR 3-SECTION FYA HEADS

OVERLAP GREEN FLASH PROGRAMMING 

 

                OLAP G FL = 2,4

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

arrows.  Program as follows:

to flash, which are wired to the flashing yellow 

The following will cause the overlap green outputs 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PHASE 8 MIN FDW = 2

                PHASE 6 MIN FDW = 4

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

Electrical Detail - Temporary Design 4 (TMP Phase 2, Steps 1-6) - Sheet 2 of 2  

Electrical Detail - Temporary Design 6 (TMP Phase 2, Steps 7-12) - Sheet 2 of 2 

SIG. INVENTORY NO.05-0284T4/T6

THE SIGNAL DESIGN:   05-0284T4/T6

 

SEALED:   4/2/15    

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

      END OF OVERLAP PROGRAMMING

             RED CLEARANCE = 2.6

          YELLOW CLEARANCE = 3.7

                VEH SET 1  = 4,8

                LOADSWITCH = 12

OVERLAP [4]:

Press "+" twice

             RED CLEARANCE = 2.6

          YELLOW CLEARANCE = 3.7

                VEH SET 1  = 4,8

                LOADSWITCH = 10

OVERLAP [2]:

Press "+"

      Main Menu - 4) OVERLAP

     Program overlaps as follows:               
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NOTE:  For head 41

NOTE:  For head 81

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com


SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

SCALE REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

0

               

J
H
o
c
h
a
n
a
d
e
l

G
:
\

T
r
a
n
s
p
o
r
t
a
t
i
o
n
\

T
R
1
3
.
0
1
7
.
0
0
 

N
C

D
O

T
 
2
0
1
2
 

T
r
a
f
f
i
c
 

L
S

A
\

T
R
1
3
.
0
1
7
.
0
3
 
(

U
-
3
3
0
8
 

S
i
g
n
a
l
s
)
\

T
r
a
f
f
i
c
\

S
i
g
n
a
l
s
\

D
e
s
i
g
n
\

S
i
g
n
a
l
s
\

T
E

M
P
 

S
I

G
N

A
L

S
 

W
I

T
H
 

V
I

D
E

O
\
0
5
-
0
2
8
4
\
0
5
-
0
2
8
4

T
5
.
d
g
n

3
/
2
6
/
2
0
1
5

  NC 147 NB Ramp / Gann Street  
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Division 5    Durham County                  Durham

September 2014 

   C Lawson    

 J Hochanadel  

.

N
AHCOHP

YE

R
F

F

AN
O

RTH CAROLIN

28430

SEAL

R
EENIG

N
E

SION

A
L

P
R

O
FE

S

E
J

A
D

E
L

40

1"=40’
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(Durham Signal System)

  w/ EV Preemption   

   Fully Actuated    

       3 Phase       

NOTES

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue
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61

21

22

ex

ex

ex

424143

81 8382

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM

02+6 04+8

02+5

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0
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V
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21, 22

41
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R
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R

R
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DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE
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SEC.

N
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W

E
X
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G

DELAY
CARRY
(STRETCH)

1 2
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LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8
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2A

6A

6x6

6x40

6x6

X

X

X

X

X

X

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

-- - - -X X

4A

-

3

15

4

5A 6x40 0 -
5

2

15

-

5B 6x40 0 5

51

-

*-

RED CLEARANCE

RECALL POSITION

PHASE 02

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF OFF

NONEVEH. RECALL

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

06

VEH. RECALLNONE

3.0

-

3.0

-

-

2033 SOFTWARE w/2070 CONTROLLER

04 05

35
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3.0

2.0
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PEDESTRIAN DETECTION

P81,P82 N/A N/A N/A - 8 SEC.- - SEC. - X - - - - - - -

P81,P82 DW DW DRK

-4% Grade
35 Mph    

-

-

-

-

*

*

*

*

- *

-

-

4

8

B

P81

P82

X

P62P61

P61,P62 N/A N/A N/A - 6 - SEC. - SEC. X- - - - - - - - X-

P61,P62 WDW DW DW DRK

16"

P81,P82

P61,P62

Signal Upgrade - Temporary Design 5 (TMP Phase 2, Steps 1-6)  

81*

R

Y

F
Y

12"

82,83*

R

Y

G

12"

SIGNAL FACE I.D.

* See Note 14

All Heads L.E.D.

41

61,62

42

21,22

*

*

*

X

X

OFF

DW W

08

NONE
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-

-

-

-

-

Sig. 10.0

4A5B

5A

2A

6A

  See Timing Chart  for Min Ped Clearance

** Program Timing on Optical Detector Unit

*

*

MIN PED CLEARANCE - - - 4 2

SEC.
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SEC.
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e
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MIN. PED. CLEAR BEFORE PREEMPT

F

Y

* Video Detection Zone

*

*

*

*

*

A

EV Preempt PhasesEV Preempt Phases

*SEE NOTE #11

(06)
EVB

#10
NOTE
SEE

2

ON

-

0.0

3.0

-

1

ON

 shown. Min Green for all other phases should not be lower than 4 seconds.

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

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Optical Detector ex

Work Area N/A

A

B "No Right Turn" (R3-1)

"No Left Turn" (R3-2) A

B

N/A

N/AConstruction Easement

N/APermanent Utility Easement

N/ABarricades

Drums

Type I Pushbutton Post

Rigid Conduit

Video Detection Area

Video Detector

   

    construction zone.

16. Contractor shall maintain pedestrian access through 

    required.

15. Contractor shall adjust video detection zones as

    #83 during this phase of construction.

14. Disconnect and bag signal heads #81,#82 and

    location details.

    reference only. See sheets P1-P3 for pushbutton

13. Pedestrain pedestals are conceptual and shown for 

    values supersede these values.

    operation only. Coordinated signal system timing 

12. Maximum times shown in timing chart are for free-run

    service signal head 51 will display a red arrow.

11. When EVB preemption initializes during side street

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

9.  This intersection features an optical preemption

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 5 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*

LOAD

SWITCH NO.

NU = Not Used

Sig. 10.1

Electrical Detail - Temporary Design 5 (TMP Phase 2, Steps 1-6) - Sheet 1 of 2  

* See FYA PPLT Programming detail on sheet 2.

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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ON OFF

SW2

WD ENABLE

*

*

OVERLAP 1...............NOT USED

OVERLAP 3...............*

*

OVERLAP 4...............4

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR

S
L
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T
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T
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P
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Y

VI
DEO 

DETECTI
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Y

S
L
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M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4-CH

8 PED

ISOLATOR

DC

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

PED PUSH

BUTTONS

ISOLATOR

DC

PED6

 9. Program Startup Ped Calls for phases 6 and 8.

  05-0284T5 

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-0284T5   

NOTE:

IN INPUT FILE SLOT I13.

INSTALL DC ISOLATOR

4. Ensure conflict monitor communicates with 2070.

 

SEALED:   4/2/15    

SPECIAL DETECTOR NOTE

Design Plans.

detection schemes shown on the Signal 

mounting locations to accomplish the 

directions and NCDOT engineer approved 

installation according to manufacturer’s 

for vehicle detection. Perform 

Install a video detection system 

                        AUX S4,AUX S5

LOAD SWITCHES USED......S2,S5,S7,S8,S9,S12,

PHASES USED.............2,4,5,6,6PED,8PED

OVERLAP 2...............NOT USED
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R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

 OL3 YELLOW (A115)

FYA SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NU NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.

A114

A115

A116

51NU51

133

NU NU

05 GREEN (133)

110

112

P82

P81,
42,43

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

 OL4 YELLOW (A102)

41

133

132

43 41

A101

A102

A103

NOTES

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

28 70TB8-8,9 I13L 2P81,P82 8 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

26 68TB8-7,9 I13U 2P61,P62 6 PED

51

119

121

P62

P61,
NU NU

                   6-11, 6-15, 11-15, and 12-16.

REMOVE DIODE JUMPERS 2-5, 2-6, 2-11, 2-15, 4-12, 4-16, 5-11,

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com


FYA PPLT PROGRAMMING

                Phase 5 RED = 88, Phase 5 YELLOW = 89

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 5 = 90

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 5

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:
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3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

unit for 2.0 sec for EVB.

Program extend time on optical detector 

OVERLAP PROGRAMMING DETAIL

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PHASE 8 MIN FDW = 2

                PHASE 6 MIN FDW = 4

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

Electrical Detail - Temporary Design 5 (TMP Phase 2, Steps 1-6) - Sheet 2 of 2  

SIG. INVENTORY NO.  05-0284T5 

THE SIGNAL DESIGN:   05-0284T5   

Sig. 10.2

 

SEALED:   4/2/15    

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

      END OF OVERLAP PROGRAMMING

             RED CLEARANCE = 2.6

          YELLOW CLEARANCE = 3.0

                VEH SET 1  = 4

                LOADSWITCH = 12

OVERLAP [4]:

Press "+" three times

      Main Menu - 4) OVERLAP

     Program overlaps as follows:               

DETAIL FOR 3-SECTION FYA HEADS

OVERLAP GREEN FLASH PROGRAMMING 

 

                OLAP G FL = 4

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

arrows.  Program as follows:

to flash, which are wired to the flashing yellow 

The following will cause the overlap green outputs 
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40

1"=40’

      U-3308      

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Left Arrow "ONLY" Sign (R3-5L) AA

BB

(Durham Signal System)

  w/ EV Preemption   

   Fully Actuated    

       3 Phase       

NOTES

SIGNAL FACE I.D.

All Heads L.E.D.

RED CLEARANCE

RECALL POSITION

PHASE 02

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF OFF

NONEVEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-

06

VEH. RECALLNONE

3.0

-

3.0

-

-

2033 SOFTWARE w/2070 CONTROLLER

04 05

35

3.4

3.8

2.0

7

15

2.8

3.0

2.0

7

35
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2.0
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3.0

-
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-

-

2.0

-

2.0
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NONENONENONE YELLOW LOCK

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

14

4

Signal Upgrade - Final Design               

SEPI
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82,83

61,62

42

21,22
43

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

SEC.

SEC.

SEC.

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
R
IA

N

C
A

L
L

-

-

-

-

-

-

-

-

-

-

-

-

- -

-

-

-

-

-

- -

-

-

-

-

-

-

- -70

70

0

70 X

X

2

2

6

8

SEC.SEC. - - -

E
X
IS

T
IN

G

X

-

X

X

X

X

X

X

X

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
Y
S
T
E

M
 

L
O

O
P
S

(ft)

R
E
S

E
R

V
E

D

C
O

U
N

T

E
X

T
E

N
S
IO

N

T
Y

P
E
 
3

C
A

L
L
IN

G

A
L
T

E
R

N
A

T
E

-

-

-

-

-

-

- -

-

-

-

-

-

-

- - - - -

X---

- - -

---

- - -

- - -

---

- -

2A

2B

6A

6B

6x6

6x6

6x40

6x6

6x20

6x40

4

4

8A

2-4-2

2-4-2

X

X

X

X

X

X

X

X

X

X

X

X

X

X

- -

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

-- - - -X X

4A

4

-

3

-

X -

15

6x6 X - 6 - SEC. -SEC.- - - - X - X - - -

PEDESTRIAN DETECTION

P41,P42 N/A N/A N/A X - 4 - SEC. - SEC. X- - - - - - - - -

P61,P62 N/A N/A N/A X - 6 - SEC. - SEC. X- - - - - - - - X

P81,P82 N/A N/A N/A X - 8 - SEC. - SEC. X- - - - - - - X

8B

P21,P22 N/A N/A N/A X - 2 - SEC. - SEC. X- - - - - - - - -

-

-X

X

X

-

4

8

X

X

X

-

2-4-2

4 70

0

0 10 -

5A 6x40 2-4-2 0 X -
5

2

15

-

5B 6x40 2-4-2 0 X - 5

02+5

ON ON

4

B

10

- -

Sig. 11.0

Type I Pushbutton Post

** Program Timing on Optical Detector Unit

  See Timing Chart  for Min Ped Clearance

*

MIN PED CLEARANCE 10 - 4

*

9

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

MIN. PED. CLEAR BEFORE PREEMPT

F

Y

-

-

-

-

-

-

-

-

Metal Pole with Mastarm
existing

existing

exType II Signal Pedestal

82

E

64’ +/- Lt.
Sta. 20+01+/- -LALT-
See Loading Diagram
Metal Pole #3

E

Arm "B"

Arm "A"

Arm "B"

Arm "A"21

22E

52’ +/- Rt.
Sta. 20+74+/- -LALT-
See Loading Diagram
Metal Pole #4

7

2

 for all other phases should not be lower than 4 seconds.

* 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 

EV Preempt PhasesEV Preempt Phases

*SEE NOTE #11

(06)
EVB

#10
NOTE
SEE

   

   

    location details.

    reference only. See sheets P1-P3 for pushbutton 

13. Pedestrian pedestals are conceptual and shown for 

    values supersede these values.

    operation only. Coordinated signal system timing 

12. Maximum times shown in timing chart are for free-run

    service signal head 51 will display a red arrow.

11. When EVB preemption initializes during side street

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

9.  This intersection features an optical preemption

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 5 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

* *

LOAD

SWITCH NO.

NU = Not Used

Sig. 11.1

 05-0284 

THE SIGNAL DESIGN:   05-0284  

DESIGNED:   September 2014

REVISED:   N/A       

Electrical Detail - Final Design - Sheet 1 of 2                                 

* See FYA PPLT Programming detail on sheet 2.

(EVB)

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T

E
R

N
A

L
 D
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 S

W
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C
H

E
S

REMOVE JUMPERS AS SHOWN
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 C
H

A
N

N
E

L
 P

R
O

G
R

A
M

 C
A

R
D

ON OFF

SW2

WD ENABLE

*

*

OVERLAP 1...............NOT USED

OVERLAP 3...............*

*

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J" NOT

USED

5A

5

2A

2B

2

2

6

6

6A

6B

8

8

8A

8B

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

6 PED

ISOLATOR

DC

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

                        AUX S2,AUX S4,AUX S5

LOAD SWITCHES USED......S2,S3,S5,S6,S7,S8,S9,S11,S12,

PHASES USED.............2,2PED,4,4PED,5,6,6PED,8,8PED

 9. Program Startup Ped Calls for phases 2, 4, 6, and 8.

NOT

USED

5B

5

NOT

USED

4A

4
RESERVED 5A

PED PUSH

BUTTONS

NOTE:

I12 AND I13.

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4. Ensure conflict monitor communicates with 2070.

 

SEALED:   4/2/15    

OVERLAP 2...............4+8

OVERLAP 4...............4+8

N
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R

T
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I
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A

 

ENGINEER

P
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OFESSION
AL

SEAL

008453

 
  

J
O

HN T. ROWE,
 J

R

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

 OL3 YELLOW (A115)

FYA SIGNAL WIRING DETAIL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

21,22

1 5 74 6 8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

81

A124

A125

A126

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

See pictorial of head wiring in detail below.

82,83

107

108

109

R

Y

Y

F

OL2 RED (A124)

OL2 GREEN (A126)

 OL2 YELLOW (A125)

81

A114

A115

A116

51NU51

133

NU NU

05 GREEN (133)

110

112

P82

P81,
42,43

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

 OL4 YELLOW (A102)

41

133

132

43 41

A101

A102

A103

NOTES

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

51

P22

P21,

P42

P41,

P62

P61,
61,62

113

115

104

106

119

121

                   8-10, 8-12, 8-14, 8-16, 10-12, 10-14, 10-16, 11-13, 11-15, 12-14, 12-16, 13-15, and 14-16.

REMOVE DIODE JUMPERS 2-5, 2-6, 2-11, 2-13, 2-15, 4-8, 4-10, 4-12, 4-14, 4-16, 5-11, 5-13, 6-11, 6-13, 6-15,

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2A I2UTB2-5,6 39 21     5  7  

2B I2LTB2-7,8 43 25     5  7  

4A I6UTB4-9,1O 41 43     5  7  

6A J3UTB3-9,1O 64 622     5  7  

6B J3LTB3-11,12 77 630     5  7  

8A J6UTB5-9,1O 42 84     5  7  

8B J6LTB5-11,12 46 88     5  7  

INPUT FILE CONNECTION & PROGRAMMING CHART

5B J2UTB3-5,6 5402     5  7  

5A J1UTB3-1,2
55 513     5  7  

9 55 5 7 2

26 68TB8-7,9 I13U 2P61,P62 6 PED

28 70TB8-8,9 I13L 2P81,P82 8 PED

27 69TB8-5,6 I12L 2 4 PEDP41,P42

25 67TB8-4,6 I12U 2P21,P22 2 PED

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com


FYA PPLT PROGRAMMING

                Phase 5 RED = 88, Phase 5 YELLOW = 89

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 5 = 90

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 5

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:
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3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

unit for 2.0 sec for EVB.

Program extend time on optical detector 

OVERLAP PROGRAMMING DETAIL

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 
DETAIL FOR 3-SECTION FYA HEADS

OVERLAP GREEN FLASH PROGRAMMING 

 

                OLAP G FL = 2,4

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

arrows.  Program as follows:

to flash, which are wired to the flashing yellow 

The following will cause the overlap green outputs 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PHASE 8 MIN FDW = 9

                PHASE 6 MIN FDW = 4

                PHASE 4 MIN FDW = 10

                PHASE 2 MIN FDW = 7

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

Sig. 11.2

 

SEALED:   4/2/15    

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

      END OF OVERLAP PROGRAMMING

             RED CLEARANCE = 3.4

          YELLOW CLEARANCE = 3.8

                VEH SET 1  = 4,8

                LOADSWITCH = 12

OVERLAP [4]:

Press "+" twice

             RED CLEARANCE = 3.4

          YELLOW CLEARANCE = 3.8

                VEH SET 1  = 4,8

                LOADSWITCH = 10

OVERLAP [2]:

Press "+"

      Main Menu - 4) OVERLAP

     Program overlaps as follows:               
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Base line reference elev. = 0.0’

Note 8

See

Note 8

See

Arm "A" Arm "B"

Design Loading for METAL POLE NO. 3, MAST ARM B

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

4 & 5

See Notes

4 & 5

See Notes

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

60’

33’

55’

38’

   Durham County    Division 5               Durham

 J Hochanadel  

+0.86 ft.

+2.05 ft.

H1=21.0’

H1=21.0’

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

5’

 NC 147 NB Ramps / Gann Street  

               at               

  NC 55 (South Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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Raleigh, NC 27605

1025 Wade Avenue

5’5’

STREET NAME SIGN

1’

Design Loading for METAL POLE NO. 3, MAST ARM A 
METAL POLE No. 3

      U-3308      

   M Copple    

05-0284

N/A

STREET NAME SIGN

6’

example

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

10’

Design Loading for METAL POLE NO. 4, MAST ARM A 

Elevation View @ 270

Elevation View @ 0

6’

+1.37 ft.

+0.60 ft.

5’

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN

Sig. 11.3

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

15.8 S.F.

12.8 S.F.

20.7 S.F.
62.0" L

X
48.0" W

58.5" L
X

31.5" W

72.0" L
X

31.5" W

RIGID MOUNTED 

SIGN

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

   Durham County    Division 5               Durham

 J Hochanadel  

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

 NC 147 NB Ramps / Gann Street  

               at               

  NC 55 (South Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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Raleigh, NC 27605

1025 Wade Avenue

METAL POLE No. 4
      U-3308      

   M Copple    

05-0284

N/A

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

Design Loading for METAL POLE NO. 4, MAST ARM B

4 & 5

See Notes

60’

33’

H1=18.5’

5’ 5’6’

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

STREET NAME SIGN

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

65’

38’

H1=18.0’

1’

Design Loading for METAL POLE NO. 4, MAST ARM A 

6’

STREET NAME SIGN

5’5’

Arm "A" Arm "B"

0.0 ft.

+0.66 ft.

-1.24 ft.

0.0 ft.

Elevation View @ 270

Elevation View @ 0

-0.77 ft.

5’5’

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN

5’ 5’

+1.14 ft.

Sig. 11.4

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

15.8 S.F.

12.8 S.F.

20.7 S.F.
62.0" L

X
48.0" W

58.5" L
X

31.5" W

72.0" L
X

31.5" W

RIGID MOUNTED 

SIGN

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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1"=40’

      U-3308      

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

BB

NOTES

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue

R

Y

G

12"

N

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM

02+6

R

Y

F
Y

12"

11

T
N

T

T

 

IN

 

 
 

D
E

P
A

R
T

M

E
N
 OF TRA

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 
 

n
oi

si
vi

D
 

yt
e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:
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NC 55 (S. Alston Ave.)

NC 55 (S. Alston Ave.)
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RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-

06

VEH. RECALL

2033 SOFTWARE w/2070 CONTROLLER

02

50

1.2

4.3

3.0

10

35

1.9

3.0

2.0

7

OFF

15

1.8

4.3

2.0

7

50

1.2

4.3

3.0

10

3.0

-

3.0

-

-

3.0

-

3.0

-

-

2.0

-

2.0

-

-

NONEYELLOW LOCK

- -

- -9

01

-

-

4

2.0

-

2.0

-

-

Work Area N/A

N/A

N/A

N/A

Construction Easement

Permanent Drainage Easement

"No Left Turn" (R3-2)

"No Right Turn" (R3-1)

A

B

47’ +/- Lt.
Sta. 32+04+/- -LALT-

47’ +/- Lt.
Sta. 30+97+/- -LALT-

N/ABarricades

Direct Bury

(A
n
g
ie
r
 

A
v
e
.)

S
R
 
19

2
6
 

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
R
IA

N

C
A

L
L

-

-

-

-

- -

- -

-

- -
0

70

70 *

1

2

6

8 SEC.SEC. - - -

E
X
IS

T
IN

G

*

*

*

*

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
Y
S
T
E

M
 

L
O

O
P
S

(ft)

R
E
S

E
R

V
E

D

C
O

U
N

T

E
X

T
E

N
S
IO

N

T
Y

P
E
 
3

C
A

L
L
IN

G

A
L
T

E
R

N
A

T
E

-

- -

-

- - - - -

---

- - -

1A

2A

6A

6x40

6x6

6x6

6x408A

X

X

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

-- - - -X X

-

10

PEDESTRIAN DETECTION

P21,P22 N/A N/A N/A X - 2 - SEC. - SEC. X- - - - - - - -X

-

-*

*

*

-

0

6

15

- SEC. - SEC. - - - - X * --X-

-

-

-

-

-

-

OFF

NONE

NONE

08

Direct Bury

P41 10

EV Preempt Phases

#12
NOTE
SEE

E

V

B

R

G

R

P82

All Heads L.E.D.

SIGNAL FACE I.D.

* See Note 14

Optical Detector ex

35 Mph     +2% GradeC

C C
w/ Flags

"Dual Turn Arrows" (R10-21)

(01+6)
EVB

Signal Upgrade - Temporary Design 1 (TMP Phase I, Steps 1-10) 

DW

16"

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       3 Phase       

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

Drums

   

   

    #P82 during this phase of construction.

14. Disconnect and bag pedestrian signal heads #P41 and

    values supersede these values.

    operation only. Coordinated signal system timing 

13. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

12. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

11. This intersection features an optical preemption

10. Pavement markings are existing.

    "Don’t Walk" time.

9.  Program pedestrian heads to countdown the flashing 

    calls.

8.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

    of vehicles turning right on red.

5.  Locate new cabinet as to not obstruct sight distance

4.  Set all detector units to presence mode.

3.  Phase 1 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

Sig. 12.0

e
x

e
x

*

*  See Timing Chart  for Min Ped Clearance

** Program Timing on Optical Detector Unit

MIN PED CLEARANCE - 5 - -

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

MIN. PED. CLEAR BEFORE PREEMPT

*

* Video Detection Zone

Video Detection Area

Video Detector

*

*

*

(SECONDS)

EVB

2

 than 4 seconds.

 2 and 6 lower than what is shown.  Min Green for all other phases should not be lower 

* These values may be field adjusted.  Do not adjust Min Green and Extension times for phases

P21,P22

P82*

P41*

16"

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 12.1

*

LOAD

SWITCH NO.

115

113

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

OVERLAP 1................*

* See FYA PPLT Programming Detail on Sheet 2.

THE SIGNAL DESIGN:   05-1026T1

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

FILE

"I"

FILE

"J"

2 PED

ISOLATOR

DC

EVx = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

VI
DEO 

DETECTI
ON

NOT

USED

S
L
O
T
 
E
M
P
T
Y

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

NOTE:

IN INPUT FILE SLOT I12.

INSTALL DC ISOLATORS

05-1026T1

Electrical Detail - Temporary 1 - Sheet 1 of 2

OVERLAP 2................NOT USED

OVERLAP 3................NOT USED

OVERLAP 4................NOT USED

LOAD SWITCHES USED......S1,S2,S3,S8,S11,AUX S1

PHASES USED.............1,2,2 PED,6,8

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

IN
T

E
R

N
A

L
 D

IP
 S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN

1
2

-
1

6

1
2

-
1

5

1
2

-
1

4

1
2

-
1

3

1
3

-
1

6

1
3

-
1

5

1
3

-
1

4

1
4
-
1
6

1
4
-
1
5

1
5
-
1
6

1
-
1

6

1
-
1

5

1
-
1

4

1
-
1

3

1
-
1

2

1
-
1

1

1
-1

O

1
-
9

1
-
8

1
-
7

1
-
6

1
-
5

1
-
4

1
-
3

1
-
2

2
-
1
6

2
-
1
5

2
-
1
4

2
-
1
3

2
-
1
2

2
-
1
1

2
-1

O

2
-
9

2
-
8

2
-
7

2
-
6

2
-
5

2
-
4

2
-
3

3
-
1

6

3
-
1

5

3
-
1

4

3
-
1

3

3
-
1

2

3
-
1

1

3
-1

O

3
-
9

3
-
8

3
-
7

3
-
6

3
-
5

3
-
4

4
-
1
6

4
-
1
5

4
-
1
4

4
-
1
3

4
-
1
2

4
-
1
1

4
-1

O

4
-
9

4
-
8

4
-
7

4
-
6

4
-
5

5
-
1
6

5
-
1
5

5
-
1
4

5
-
1
3

5
-
1
2

5
-
1
1

5
-1

O

5
-
9

5
-
8

5
-
7

5
-
6

6
-
1

6

6
-
1

5

6
-
1

4

6
-
1

3
7
-
1
4

6
-
1

2

6
-
1

1

6
-1

O

6
-
9

6
-
8

6
-
7

7
-
1
6

7
-
1
5

7
-
1
3

7
-
1
2

7
-
1
1

7
-1

O

7
-
9

7
-
8

8
-
1
8

8
-
1
7

8
-
1
6

8
-
1
5

8
-
1
4

8
-
1
3

8
-
1
2

8
-
1
1

8
-1

O

8
-
9

COMPONENT SIDE

1
2

-
1

8

1
2

-
1

7

1
3

-
1

8

1
3

-
1

7

1
4
-
1
8

1
4
-
1
7

1
5
-
1
8

1
5
-
1
7

1
6
-
1
8

1
6
-
1
7

1
7
-
1
8

1
-
1

8

1
-
1

7
2
-
1
8

9
-
1
8

9
-
1
7

9
-
1
6

9
-
1
5

9
-
1
4

9
-
1
3

9
-
1
2

9
-
1
1

9
-
1
0

FF

A

2
-
1
7

3
-
1

7

3
-
1

8

4
-
1
7

4
-
1
8

5
-
1
7

5
-
1
8

6
-
1

7

6
-
1

8

7
-
1
7

7
-
1
8

1
1
-1

2

1
1
-1

3

1
1
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4

1
1
-1

5

1
1
-1

6

1
1
-1

7

1
1
-1

8

1
0
-
1
1

1
0
-
1
2

1
0
-
1
3

1
0
-
1
4

1
0
-
1
5

1
0
-
1
6

1
0
-
1
7

1
0
-
1
8

1
8

 C
H

A
N

N
E

L
 P

R
O

G
R

A
M

 C
A

R
D

ON OFF

SW2

WD ENABLE

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

 8. Program Startup Ped Calls for phase 2.

    Signal System.

10. This cabinet and controller are part of the Durham

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

SEALED:   04/02/2015
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R

Y

Y

F

11

01 GREEN (127)

OL1 RED (A121)

OL1 GREEN (A123)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

 OL1 YELLOW (A122)

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P21,

P22

S2S1

127

129 135

A122

NU NU

128 134

130 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU21,22 NU 81,82 NU

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

NU NU NU NU

25 67TB8-4,6 I12U 2P21,P22 2 PED

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 1-6, 1-9, 2-6, 2-9, 2-13, 6-9, 6-13 and 9-13.

NOTES

4/2/2015 
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Sig. 12.2

THE SIGNAL DESIGN:   05-1026T1

DESIGNED:   September 2014

REVISED:   N/A       

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

Electrical Detail - Temporary 1 - Sheet 2 of 2

05-1026T1

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB.

                PHASE 2 MIN FDW = 5

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 1,6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   04/02/2015
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  See Timing Chart  for Min Ped Clearance

** Program Timing on Optical Detector Unit
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ex
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EVB

2

 shown. Min Green for all other phases should not be lower than 4 seconds.

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

EV Preempt PhasesEV Preempt Phases

#10
NOTE
SEE

(01+6)
EVB

16"

P41*,P42

P21,P22

   

    required.

14. Contractor shall adjust video detection zones as

    disconnected during this phase of construction.

13. Pedestrian signal head #P82 shall remain bagged and

    during this phase of construction.

12. Reconnect and unbag pedestrian signal head #P41

    values supersede these values.

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

9.  This intersection features an optical preemption

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 1 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

P82**

** See Note 13

*  See Note 12

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 13.1

* *

LOAD

SWITCH NO.

104

106

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

OVERLAP 1................*

* See FYA PPLT Programming Detail on Sheet 2.

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

NOTE:

I12 AND I13.

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

OVERLAP 2................NOT USED

OVERLAP 4................NOT USED

THE SIGNAL DESIGN:   05-1026T2   

  05-1026T2 

Electrical Detail - Temporary 2 - Sheet 1 of 2      

113

115

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham
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Y
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

SEALED:   04/02/2015

2 PED

ISOLATOR

DC

OVERLAP 3................2+6

N
O

R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

S
L
O
T
 
E
M
P
T
Y

 9. Program Startup Ped Calls for phases 2 and 4.

LOAD SWITCHES USED......S1,S2,S3,S5,S6,S8,S11,AUX S1,

AUX S4

PHASES USED.............1,2,2 PED,4,4 PED,6,8

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P41,

P42

S2S1

127

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 81,82 21

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

27 69TB8-5,6 I12L 2 4 PEDP41,P42

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

R

Y

Y

F

11

01 GREEN (127)

R

Y

Y

F

OL1 RED (A121)

OL1 GREEN (A123)

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

21

 OL1 YELLOW (A122)  OL3 YELLOW (A115)

25 67TB8-4,6 I12U 2P21,P22 2 PED

P21,

P22
NU

NOTES

6-13, 8-14, 9-11, 9-13 and 11-13.

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 2-6, 2-9, 2-11, 2-13, 4-8, 4-14, 6-9, 6-11,

NU

4/2/2015 
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Sig. 13.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 2 MIN FDW = 5

                PHASE 4 MIN FDW = 11

Program extend time on optical detector units for 2.0 sec for EVB.
                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 
The following will cause the overlap green output to flash, which

is wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-1026T2   

Electrical Detail - Temporary 2 - Sheet 2 of 2      

  05-1026T2 

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   04/02/2015

                    

OVERLAP [3]:

                VEH SET 1  = 2+6

          YELLOW CLEARANCE = 4.3

             RED CLEARANCE = 1.6

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

     Program overlap as follows:               

      Main Menu - 4) OVERLAP

          

PRESS ’+’ TWICE

OVERLAP [3] PROGRAMMING DETAIL

N
O

R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
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NOTE:  FOR SIGNAL HEAD 21
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    SR 1926 (Angier Avenue)     
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  NC 55 (South Alston Avenue)   

                                

Division 5    Durham County                  Durham
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      U-3308      

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

NOTES

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue
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16"
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PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)
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01+6

NC 55 (S. Alston Ave.)

NC 55 (S. Alston Ave.)
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R/W
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ex

2A

11

61

62

23

22

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

F
L
A
S
H

0

1

+

6

81,82

P41,P42

G

G

R

R R

Y

R

W

11
F

Y R Y

22,23 R

DW

61,62 G G R Y

0

4

+

8

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

TIMING CHART

MINIMUM GAP

OFF

NONE

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-

06

VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

02 04

50

2.1

4.1

3.0

10

35

1.3

4.1

2.0

7

OFF

15

2.8

4.1

2.0

7

50

2.1

4.1

3.0

10

3.0

-

3.0

-

-

3.0

-

3.0

-

-

2.0

-

2.0

-

-

NONENONENONE YELLOW LOCK

4 -

--

YELLOW LOCK

OFF

4

16

-

-

3.0

-

3.0

-

-

01

-

-

- 4

7

2.0

-

2.0

-

-

ON ON

Work Area N/A

N/A

N/A

N/A

Construction Easement

Permanent Drainage Easement
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DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.
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N
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X
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DELAY
CARRY
(STRETCH)

1 2
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(ft) F
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G
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*

*

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8
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R
E
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----

- - - -
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6A

6x40

6x6

6x6

6x408A

X

X

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

--- - - -X X

-

10

PEDESTRIAN DETECTION

N/A N/A N/A X- 4 SEC. - SEC. X- - - - - - - -

*

0

6

15

- SEC. - SEC. - - - - X *---X-

2B

ex
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81,82

61,62

41,42

22,23

2B * - 2 SEC.- SEC.- - -X-X----

4A * SEC.4- SEC.- - - - X- - X - -

6x40 0

6x40 0 10

-

41,42 R G RR

21
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F

Y R Y

R

Y

F
Y

12"

21

35

1.7

3.4

2.0

7

2.0

-

2.0

-

-

OL3

50

2.1

4.1

3.0

0

8A

1A

6A

4A

e
x

e
x

e
xP41

e
x

P42

P82

P61
P62

P61,P62 N/A N/A N/A X - 6 - SEC. - SEC. - X - - - - - - - X -

-

- *

*

*

*

-

-

-

*

P41,P42

P61,P62 DRK

DRK

W

DW

DW

W

VEH. RECALL

YELLOW LOCK

F

Y

-

81

e
x

e
x

82

4142

E

V

B

R

R

R

G

e
x

- X

10

35 Mph     +2% Grade

Optical Detector ex

Signal Upgrade - Temporary Design 3 (TMP Phase 2, Steps 1-6) 

N/ABarricades

8

DW

DW

Type I Pushbutton Post

Drums

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       3 Phase       

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

Sig. 14.0

MIN. PED. CLEAR BEFORE PREEMPT *

  See Timing Chart  for Min Ped Clearance

** Program Timing on Optical Detector Unit

*

MIN PED CLEARANCE - - 4 -

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

ex

ex

ex

ex

ex

ex

F

Y

* Video Detection Zone

*

*

Video Detection Area

Video Detector

*

*

*

*

4

(SECONDS)

EVB

2

 shown. Min Green for all other phases should not be lower than 4 seconds.

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

Rigid Conduit

Rigid Conduit

EV Preempt PhasesEV Preempt Phases

#11
NOTE
SEE

(01+6)
EVB

* See Note 14

All Heads L.E.D.

SIGNAL FACE I.D.

05-1026T3

FLASHING DON’T WALK

16"

P82*
P61,P62

P41,P42

   

   

    required. 

15. Contractor shall adjust video detection zones as 

    disconnected during this phase of construction.

14. Pedestrian signal head #P82 shall remain bagged and

    location details.

    reference only. See sheets P1-P3 for pushbutton

13. Pedestrian pedestals are conceptual and shown for 

    values supersede these values.

    operation only. Coordinated signal system timing 

12. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

11. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

10. This intersection features an optical preemption

    "Don’t Walk" time.

9.  Program pedestrian heads to countdown the flashing 

    calls.

8.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

5.  Set all detector units to presence mode.

    #62 and optical detector #10.

4.  Reposition signal heads #11, #21, #22, #23, #61,

3.  Phase 1 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

EVx = EMERGENCY VEHICLE PREEMPT

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL
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A
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L
 P
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A
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 C
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R
D

ON OFF

SW2

WD ENABLE

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 14.1

* *

LOAD

SWITCH NO.

104

106 121

119

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

OVERLAP 1...............*

* See FYA PPLT Programming Detail on Sheet 2.

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

NOTE:

I12 AND I13.

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

NOT

USED

VI
DEO 

DETECTI
ON

AUX S1,AUX S4

THE SIGNAL DESIGN:   05-1026T3   

  05-1026T3 

Electrical Detail - Temporary 3 - Sheet 1 of 2      
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S
L
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T
 
E
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P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

SEALED:   04/02/2015

OVERLAP 3...............2+6
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 9. Program Startup Ped Calls for phases 4 and 6.

PHASES USED.............1,2,4,4 PED,6,6 PED,8

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

NOT

USED

LOAD SWITCHES USED......S1,S2,S5,S6,S8,S9,S11,

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P41,

P42

P61,

P62

S2S1

127

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 81,82 21

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

26 68TB8-7,9 I13U 2P61,P62 6 PED

27 69TB8-5,6 I12L 2 4 PEDP41,P42

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

NU

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 1-15, 2-6, 2-9, 2-11, 2-15, 4-8, 4-14, 6-9, 6-11,

R

Y

Y

F

11

01 GREEN (127)

R

Y

Y

F

OL1 RED (A121)

OL1 GREEN (A123)

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

21

 OL1 YELLOW (A122)  OL3 YELLOW (A115)

NOTES

NU

6-15, 8-14, 9-11, 9-15 and 11-15.

4/2/2015 
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Sig. 14.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 4 MIN FDW = 4

                PHASE 6 MIN FDW = 4

Program extend time on optical detector units for 2.0 sec for EVB.

                    

OVERLAP [3]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.1

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

     Program overlap as follows:               

      Main Menu - 4) OVERLAP

          

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

PRESS ’+’ TWICE

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-1026T3   

Electrical Detail - Temporary 3 - Sheet 2 of 2      

  05-1026T3 

OVERLAP [3] PROGRAMMING DETAIL

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   04/02/2015

                VEH SET 1  = 2+6
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NOTE:  FOR SIGNAL HEAD 21
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NOTES

SIGNAL FACE I.D.

All Heads L.E.D.

SEPI
ENGINEERING & CONSTRUCTION
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Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605
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PEDESTRIAN MOVEMENT
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Prepared for the Offices of:

NC 55 (S. Alston Ave.)

NC 55 (S. Alston Ave.)

35 Mph    -4% Grade
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R/W
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05-1026T4

ex

ex

61

62

23

22

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

F
L
A
S
H

G R Y22,23

61,62 G R Y

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

06

VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

02 04

50

1.7

4.1

3.0

10

OFF

50

1.7

4.1

3.0

10

3.0

-

3.0

-

-

3.0

-

3.0

-

-

NONE YELLOW LOCK

4

8-

50

1.7

4.1

3.0

0

-

(A
n
g
ie
r
 

A
v
e
.)

S
R
 
19

2
6
 

DIST. FROM

STOPBAR

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

N
E

W

E
X
IS

T
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G

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

(ft) F
U

L
L
 
T
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D
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L
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P
E

D
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N
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L
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- -

- -

- -

-

70

70
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6

E
X
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T
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G

*

*

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
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T
E

M
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P
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P
E
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N
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E

-

- -

-

----

- - - -

2A

6A

6x6

6x6

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

-

PEDESTRIAN DETECTION

*

ex

ex

ex

ex

ex

4142

2B * - 2 SEC.- SEC.- - -X-X----

4A SEC.4 SEC.- - - - X- - X - -

6x40 0

6x40 0 10
41,42 R G R

21

21
F

Y R Y

R

Y

F
Y

12"

21

35

1.9

3.0

2.0

7

2.0

-

2.0

-

-

OL3

4A

ex

e
x

e
x

ex

P61
P62

P61,P62 N/A N/A N/A 6 - SEC. - SEC. - X - - - - - - -

-

- *

*

-

P61,P62 DRKW DW

VEH. RECALL

YELLOW LOCK

6A
2B

2A

ex

ex

61,62

41,42

22,23

04

-

-

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

BB

Work Area N/A

N/A

N/A

N/A

Construction Easement

Permanent Drainage Easement

"No Left Turn" (R3-2)

"No Right Turn" (R3-1)

N/ABarricades

Direct Bury

A

B

*

*-

-

- X - X

0

4

OFF

E

V

B

G

R

R

10

Optical Detector ex

-
4

%
 

G
r
a
d
e

2
5
 

M
p
h

35 Mph     +2% Grade

C

w/ Flags

"Dual Turn Arrows" (R10-21)
C C

* See Note 11

Signal Upgrade - Temporary Design 4 (TMP Phase II, Steps 7-12)   

P41
P82

P42

DW

16"

P61,P62

16"

R

Y

F
Y

12"

11

11*

 be lower than 4 seconds.

 phases 2 and 6 lower than what is shown.  Min Green for all other phases should not

* These values may be field adjusted.  Do not adjust Min Green and Extension times for 

Drums

Sig. 15.0

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

(SECONDS)

EVB

  See Timing Chart  for Min Ped Clearance*

** Program Timing on Optical Detector Unit

*MIN. PED. CLEAR BEFORE PREEMPT

MIN PED CLEARANCE - - -

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

e
x

e
x

e
x

(Durham Signal System)

W/ EV Preemption

Fully Actuated

2 Phase

F

Y

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

e
x

e
x

8182

81,82*

R

Y

G

12"

ex

4

2

EV Preempt PhasesEV Preempt Phases

(06)
EVB

#9
NOTE
SEE

P82**

P41,P42*

** See Note 12

   

    required.

13. Contractor shall adjust video detection zones as

    disconnected during this phase of construction.

12. Pedestrian signal head #P82 shall remain bagged and

    phase of construction.

    pedestrian signal heads #P41 and #P42 during this

11. Disconnect and bag signal head #11, #81, #82 and

    values supersede these values.

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com


THIS ELECTRICAL DETAIL IS FOR

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

                                

     SR 1926 (Angier Avenue)    

               at               

   NC 55 (South Alston Avenue)  

 November 2014     T. Joyce   

 C. Strickland                

      U-3308      

           DETAILS FOR:

ELECTRICAL AND PROGRAMMING

c
e
s
t
r
i
c
k
l
a
n
d

S
:
\
I
T

S
&

S
U

\
I
T

S
 S

i
g

n
a
l
s
\
W

o
r
k

g
r
o

u
p

s
\
S

i
g

 M
a
n

\
S

t
r
i
c
k

l
a
n

d
\
0

5
1

0
2

6
_

s
m

_
e
l
e
_

x
x

x
.d

g
n

0
1
-
A

P
R

-
2
0
1
5
 1

3
:
4
2

Division 5        Durham   Durham County  

EQUIPMENT INFORMATION

6 PED

ISOLATOR

DC

T
N

T

T

 

IN

 
 

D
E

P
A

R
T

M

E
N
 OF TR A

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

  

 

n
oi

si
vi

D
 
yt

e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
M s

la
ng

i
S

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX
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SW2

WD ENABLE

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 15.1

*

LOAD

SWITCH NO.

121

119

NU = Not Used

DESIGNED:   September 2014

REVISED:   N/A       

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

THE SIGNAL DESIGN:   05-1026T4   

  05-1026T4 

Electrical Detail - Temporary 4 - Sheet 1 of 2      

*

NOTE:

IN INPUT FILE SLOT I13.

INSTALL DC ISOLATORS

NOT

USED

LOAD SWITCHES USED......S2,S5,S8,S9,AUX S4

CABINET MOUNT...........BASE

PHASES USED.............2,4,6,6 PED

OVERLAP 1...............NOT USED

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

 8. Program Startup Ped Call for phase 6.

    Signal System.

10. This cabinet and controller are part of the Durham
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

SEALED:   04/02/2015

OVERLAP 3...............2+6
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2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P61,

P62

S2S1

129 102 135

NU

A115

NU

128 134

130 103 136

A114

A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 21

OL1 OL2 OL3 OL4

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

26 68TB8-7,9 I13U 2P61,P62 6 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

NUNU NU NU NUNU

See pictorial of head wiring in detail below.

REMOVE DIODE JUMPERS 2-6, 2-11, 2-15, 6-11, 6-15 and 11-15.

NOTES

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

21

 OL3 YELLOW (A115)

4/2/2015 
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Sig. 15.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 6 MIN FDW = 4

Program extend time on optical detector units for 2.0 sec for EVB.

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-1026T4   

Electrical Detail - Temporary 4 - Sheet 2 of 2      

  05-1026T4 

                EVB Clearance Phases = 6

SEALED:   04/02/2015

                    

OVERLAP [3]:

                VEH SET 1  = 2+6

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 1.7

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

PRESS ’+’ TWICE

OVERLAP [3] PROGRAMMING DETAIL
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Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

NOTES

SIGNAL FACE I.D.

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 
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--- - - -X X

-

10

PEDESTRIAN DETECTION

N/A N/A N/A X- 4 SEC. - SEC. X- - - - - - - -

*

0

6

15

- SEC. - SEC. - - - - X *---X-

2B

ex

ex
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81,82*

61,62

41,42

22,23

2B * - 2 SEC.- SEC.- - -X-X----

4A * SEC.4- SEC.- - - - X- - X - -

6x40 0

6x40 0 10

-

41,42 R G RR
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2.0
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OL3

50
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4.1

3.0

0

8A

1A

6A

4A

e
x

e
x

e
x

P41

e
x

P42
P81

P61
P62

P61,P62 N/A N/A N/A X - 6 - SEC. - SEC. - X - - - - - - -

P81,P82 N/A N/A N/A X- 8 SEC. - SEC. - X - - - - - - -

X -

-

- *

*

*

*

-

-

-

*

P41,P42

P61,P62

P81,P82

DRK

DRK

W

WDW

DW
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W

VEH. RECALL

YELLOW LOCK
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e
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e
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82

4142
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e
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e
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10

35 Mph     +2% Grade

Optical Detector ex

Signal Upgrade - Temporary Design 5 (TMP Phase 2, Steps 7-12) 

N/ABarricades

8

DW

DW

DW

Type I Pushbutton Post

Drums

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       3 Phase       

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

Sig. 15.5

MIN. PED. CLEAR BEFORE PREEMPT *

  See Timing Chart  for Min Ped Clearance

** Program Timing on Optical Detector Unit

*

MIN PED CLEARANCE - - 4 8

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

ex

ex

ex

ex

ex

ex

F

Y

* Video Detection Zone

*

*

Video Detection Area

Video Detector

*

*

*

*

9

(SECONDS)

EVB

2

 shown. Min Green for all other phases should not be lower than 4 seconds.

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

Rigid Conduit

EV Preempt PhasesEV Preempt Phases

#11
NOTE
SEE

(01+6)
EVB

05-1026T5

Direct Bury

FLASHING DON’T WALK

P82

11*

P82*

P81

P61,P62

P41,P42*

* See Note 14

All Heads L.E.D.

   

   

    required. 

15. Contractor shall adjust video detection zones as 

    this phase of construction.

    pedestrian signal heads #P41, #P42 and  #P82 during

14. Reconnect and unbag signal head #11, #81, #82 and

    location details.

    reference only. See sheets P1-P3 for pushbutton

13. Pedestrian pedestals are conceptual and shown for 

    values supersede these values.

    operation only. Coordinated signal system timing 

12. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

11. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

10. This intersection features an optical preemption

    "Don’t Walk" time.

9.  Program pedestrian heads to countdown the flashing 

    calls.

8.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

5.  Set all detector units to presence mode.

    #62 and optical detector #10.

4.  Reposition signal heads #11, #21, #22, #23, #61,

3.  Phase 1 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: F5E8C51A-D15C-4765-AFB2-438499CD7BB3

4/02/15

https://trust.docusign.com


THIS ELECTRICAL DETAIL IS FOR

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

EVx = EMERGENCY VEHICLE PREEMPT

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

YELLOW DISABLE
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15

16

17

18
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2

3

4

5

6

7
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R
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L
 P
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A
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 C
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R
D

ON OFF

SW2

WD ENABLE

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 15.6

* *

LOAD

SWITCH NO.

104

106 121

119 110

112

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

OVERLAP 1................*

* See FYA PPLT Programming Detail on Sheet 2.

DESIGNED:   March 2015    

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

NOTE:

I12 AND I13.

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

NOT

USED

VI
DEO 

DETECTI
ON

LOAD SWITCHES USED......S1,S2,S5,S6,S8,S9,S11,S12,

AUX S1,AUX S4

PHASES USED.............1,2,4,4 PED,6,6 PED,8,8 PED

OVERLAP 2................NOT USED

OVERLAP 4................NOT USED

THE SIGNAL DESIGN:   05-1026T5   

  05-1026T5 

Electrical Detail - Temporary 5 - Sheet 1 of 2      
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T
 
E
M
P
T
Y

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

 9. Program Startup Ped Calls for phases 4, 6, and 8.

    Signal System.

11. This cabinet and controller are part of the Durham

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

SEALED:   04/02/2015

OVERLAP 3................2+6

N
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T
H CAROL
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A

G
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O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P41,

P42

P61,

P62

P81,

P82

S2S1

127

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 81,82 21

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

26 68TB8-7,9 I13U 2P61,P62 6 PED

28 70TB8-8,9 I13L 2P81,P82 8 PED

27 69TB8-5,6 I12L 2 4 PEDP41,P42

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

NU

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 1-15, 2-6, 2-9, 2-11, 2-15, 4-8, 4-14, 4-16, 6-9,

6-11, 6-15, 8-14, 8-16, 9-11, 9-15, 11-15 and 14-16.

R

Y

Y

F

11

01 GREEN (127)

R

Y

Y

F

OL1 RED (A121)

OL1 GREEN (A123)

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

21

 OL1 YELLOW (A122)  OL3 YELLOW (A115)

NOTES

4/2/2015 

https://trust.docusign.com
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Sig. 15.7

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 4 MIN FDW = 9

                PHASE 6 MIN FDW = 4

                PHASE 8 MIN FDW = 8

Program extend time on optical detector units for 2.0 sec for EVB.

                    

OVERLAP [3]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.1

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

     Program overlap as follows:               

      Main Menu - 4) OVERLAP

          

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

PRESS ’+’ TWICE

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   March 2015    

REVISED:   N/A       

THE SIGNAL DESIGN:   05-1026T5   

Electrical Detail - Temporary 5 - Sheet 2 of 2      

  05-1026T5 

OVERLAP [3] PROGRAMMING DETAIL

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   04/02/2015

                VEH SET 1  = 2+6
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(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       3 Phase       

Sig. 16.0

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

(SECONDS)

EVB

  See Timing Chart  for Min Ped Clearance*

** Program Timing on Optical Detector Unit

*MIN. PED. CLEAR BEFORE PREEMPT

MIN PED CLEARANCE - 5 4 8

Type I Pushbutton Post
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F

Y

Metal Pole with Mastarm
existing

existing

-

-

-

-

-

-

-

exType II Signal Pedestal

52’ +/- Lt.
Sta. 31+13+/- -LALT-
See Loading Diagram
Metal Pole #5

50’ +/- Rt.
Sta. 31+90+/- -LALT-
See Loading Diagram
Metal Pole #6

Arm "A"

Arm "A"

Arm "B"

Arm "B"

2

 phases should not be lower than 4 seconds.

* 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 

EV Preempt PhasesEV Preempt Phases

#10
NOTE
SEE

(01+6)
EVB

   

    location details.   

    reference only. See sheets P1-P3 for pushbutton 

12. Pedestrian pedestals are conceptual and shown for 

    values supersede these values.

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

9.  This intersection features an optical preemption

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 1 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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ON OFF

SW2

WD ENABLE

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 16.1

* *

LOAD

SWITCH NO.

115

113 104

106 121

119 110

112

***

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

PHASES USED.............1,2,2 PED,4,4 PED,6,6 PED,8,8 PED

OVERLAP 1...............*

LOAD SWITCHES USED......S1,S2,S3,S5,S6,S8,S9,S11,S12,

AUX S1,AUX S2,AUX S4,AUX S5

* See FYA PPLT Programming Detail on Sheet 2.

THE SIGNAL DESIGN:   05-1026  

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

NOTE:

I12 AND I13.

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

PED PUSH

BUTTONS

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH
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R
E
S
E
R
V
E
D
 
1
A

NOT

USED

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

 9. Program Startup Ped Calls for phases 2, 4, 6, and 8.

    Signal System.

11. This cabinet and controller are part of the Durham

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

SEALED:   04/02/2015

OVERLAP 2...............4+8

OVERLAP 3...............2+6

OVERLAP 4...............4+8
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2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

INPUT FILE CONNECTION & PROGRAMMING CHART

      AS SPECIFIED ON SIGNAL DESIGN PLANS.

NOTE:  PROGRAM DETECTOR DELAY AND CARRYOVER TIMES

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

R

Y

Y

F

11

01 GREEN (127)

R

Y

Y

F

OL1 RED (A121)

OL1 GREEN (A123)

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

R

Y

Y

F

R

Y

Y

F

OL2 RED (A124)

OL2 GREEN (A126)

OL4 RED (A1O1)

OL4 GREEN (A1O3)

41

FYA SIGNAL WIRING DETAIL

81

21

 OL2 YELLOW (A125)

 OL1 YELLOW (A122)  OL3 YELLOW (A115)

 OL4 YELLOW (A1O2)

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P21,

P22

P41,

P42

P61,

P62

P81,

P82

S2S1

127

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

A124

A125

A126

A101

A102

A103

81 41NU NU22,23 42,43 NU 82,83 21

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

1A
56

I1UTB2-1,2
5 7 114

56 610 5 7

26 68TB8-7,9 I13U 2P61,P62 6 PED

28 70TB8-8,9 I13L 2P81,P82 8 PED

27 69TB8-5,6 I12L 2 4 PEDP41,P42

25 67TB8-4,6 I12U 2P21,P22 2 PED

2A I2UTB2-5,6 39 21 5 7

2B I2LTB2-7,8 43 25 5 7

2C I3UTB2-9,1O 63 221 5 7

4A I6UTB4-9,1O 41 43 5 7

4B I6LTB4-11,12 45 47 5 7

6A J2UTB3-5,6 6402 5 7

6B J2LTB3-7,8 44 66 5 7

8A J6UTB5-9,1O 42 84 5 7

8B J6LTB5-11,12 46 88 5 7

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 1-15, 2-6, 2-9, 2-11, 2-13, 2-15, 4-8, 4-10, 4-12,

4-14, 4-16, 6-9, 6-11, 6-13, 6-15, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 9-15, 10-12, 10-14, 10-16,

11-13, 11-15, 12-14, 12-16, 13-15 and 14-16.

NOTES

4/2/2015 

https://trust.docusign.com
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Sig. 16.2

THE SIGNAL DESIGN:   05-1026  

DESIGNED:   September 2014

REVISED:   N/A       

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 2, 3, 4

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

                PHASE 8 MIN FDW = 8

                PHASE 6 MIN FDW = 4

                PHASE 4 MIN FDW = 9

                PHASE 2 MIN FDW = 5

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 1,6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

Program extend time on optical detector units for 2.0 sec for EVB.

          

OVERLAP [2]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.9

          

OVERLAP [3]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.4

          

OVERLAP [4]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.9

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 10

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

PRESS ’+’

OVERLAPS [2-4] PROGRAMMING DETAIL

PRESS ’+’

PRESS ’+’

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   04/02/2015

                VEH SET 1  = 4+8

                VEH SET 1  = 2+6

                VEH SET 1  = 4+8
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Base line reference elev. = 0.0’

Note 8

See

Arm "A" Arm "B"

Design Loading for METAL POLE NO. 5, MAST ARM B

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 4 & 5

See Notes

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

60’

33’

   Durham County    Division 5               Durham

 J Hochanadel  

+0.66 ft.

+3.03 ft.

H1=20.5’

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

    SR 1926 (Angier Avenue)     

               at               

  NC 55 (South Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue

Design Loading for METAL POLE NO. 5, MAST ARM A 
METAL POLE No. 5

      U-3308      

   M Copple    

05-1026

N/A

STREET NAME SIGN

6’

example

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

Design Loading for METAL POLE NO. 6, MAST ARM A 

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

55’

28’

H1=22.5’

5’1’

STREET NAME SIGN

6’

+1.12 ft.

Elevation View @ 0

Elevation View @ 270

5’

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN

-0.60 ft.

Sig. 16.3

5’ 10’

10’ 5’

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED 

SIGN

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD
20.7 S.F.

62.0" L
X

48.0" W

58.5" L
X

31.5" W
12.8 S.F.

15.8 S.F.
72.0" L

X
31.5" W

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

   Durham County    Division 5               Durham

 J Hochanadel  

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

    SR 1926 (Angier Avenue)     

               at               

  NC 55 (South Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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1025 Wade Avenue

METAL POLE No. 6
      U-3308      

   M Copple    

05-1026

N/A

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

Design Loading for METAL POLE NO. 6, MAST ARM B

4 & 5

See Notes

60’

33’

H1=20.5’

5’6’

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

STREET NAME SIGN

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

50’

23’

H1=19.5’

1’

Design Loading for METAL POLE NO. 6, MAST ARM A 

STREET NAME SIGN

5’

10’

Arm "A" Arm "B"

0.0 ft.

+0.66 ft.

-0.01 ft.

0.0 ft.

+1.15 ft.

6’

Elevation View @ 0

Elevation View @ 270

5’

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN

+0.75 ft.

Sig. 16.4

5’ 10’

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED 

SIGN

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD
20.7 S.F.

62.0" L
X

48.0" W

58.5" L
X

31.5" W
12.8 S.F.

15.8 S.F.
72.0" L

X
31.5" W

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C
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UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND
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PHASING DIAGRAM TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

81,82

P21,P22

G

G

R

R

W DW

22,23

G R62,63

61 R

DIST. FROM

STOPBAR

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
R
IA

N

C
A

L
L

-

- -

- -

- -

-

70

70 *

2

6

8 SEC.SEC. - - -

E
X
IS

T
IN

G

*

*

*

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
Y
S
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E

M
 

L
O

O
P
S

(ft)

R
E
S

E
R

V
E

D

C
O

U
N

T
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X
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E

N
S
IO

N

T
Y

P
E
 
3

C
A

L
L
IN

G

A
L
T

E
R

N
A

T
E

-

- -

-

---

- - -

2A

6A

6x6

6x6

6x408A

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

-- - - -X X

-

PEDESTRIAN DETECTION

P21,P22 N/A N/A N/A X - 2 - SEC. - SEC. X- - - - - - - -X

-

*

*

-

0

-

-

-

-

8 SEC.SEC. - - - *6x40 -- - - -X X-*0 -8B

SEC.SEC. - - - *6x40 -- - - -X X-*0 -6B -

3

6

10
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      U-3308      

SIGNAL FACE I.D.

R

Y

G

12"

16"

ex

ex

2A
6A

6B

8B

8A

61

62

22

23

P22

ex

R/W

R/W

R
/

W

R
/

W

R/W

R/W

P21

63

Direct Bury

49’ +/- Lt.
Sta. 36+33+/- -LALT-

59’ +/- Lt.
Sta. 37+17+/- -LALT-

E
. 

M
a
in
 

S
t

3
5
 

M
p
h
 
-
3

%
 

G
r
a
d
e

R
/

W

R
/

W

35 Mph +3% Grade

NC 55 (N. Alston Avenue)

35 Mph -2% Grade

NC 55 (S. Alston Avenue)

81 82

E
 

M
a
in
 

S
t

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/ABarricades

Direct Bury

Drums

Construction Easement N/A

Permanent Utility Easement N/A

N/A

31

R

Y

F
Y

12"

2B 21

2B 6x40 0 * - 2 - SEC. - SEC. - - * -- - - -X X -

21
F

Y R

ex

Slack Span

P41

P42
P61

P62

P81

P82

P81,P82

P61,P62

P41,P42

P21,P22

P41,P42 WDW

P61,P62

P81,P82

42,43 GR

All Heads L.E.D.

P41,P42 N/A N/A N/A X - 4 - SEC. - SEC. X- - - - - - - -X-

P61,P62 N/A N/A N/A X - 6 - SEC. - SEC. X- - - - - - - -X-

P81,P82 N/A N/A N/A X - 8 - SEC. - SEC. X- - - - - - - -X-

4A

4B

6x40

6x40

0

0

SEC.SEC. - - - * -- - - -X X -

4 SEC.SEC. - - - * -- - - -X X-* -

3

10

* - 4

04+08

0

4

+

8

31 R
F

Y

DWW

DW W

4B
4A

41
43

FLASHING DON’T WALK

ALTERNATE EXTENSION

-

-

-

-

REDUCE 0.1 SEC EVERY *

ADD PER VEHICLE *

MAXIMUM INITIAL *

3.0

-

3.0

-

-

2.0

-

2.0

-

-

-

-

3.0

-

3.0

-

-

3.0

-

3.0

-

-

16

-

-

-

-

2.0

-

2.0

-

-

RECALL POSITION

VEHICLE CALL MEMORY

VEH. RECALL NONE

OFF

YELLOW LOCK NONE

MAXIMUM LIMIT *

OFF

4

ON

YELLOW LOCK

OFF

4

NONE

NONE

ON

MINIMUM GAP

MAXIMUM GAP*

TYPE 3 LIMIT

DOUBLE ENTRY

WALK *

RED CLEARANCE

YELLOW CHANGE INT.

MINIMUM INITIAL *

VEHICLE EXTENSION *

02PHASE 04

 

06

2033 SOFTWARE w/2070 CONTROLLER

 

OL1

 

08

TIMING CHART

4

14

4

11

4

16

50

2.1

4.0

3.0

10

50

2.1

4.0

3.0

10

00

2.1

4.0

0.0

0

0

2.1

4.0

0

0

35

1.5

4.1

2.0

7

35

1.5

4.1

2.0

7

VEH. RECALL

YELLOW LOCK

14

3
5
 

M
p
h
 
-
2

%
 

G
r
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Signal Upgrade - Temporary Design 1 (TMP Phase 1, Steps 11-21)

Optical Detector ex
10

e
x

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

F
L
A
S
H

Y

R

DRK

Y

Y

Y

DRK

R

DRK

DRK

E
V
B

DW

DW

DW

DW

R

G

R

R

R

R

e
x

Permanent Drainage Easement

81,82

62,63

42,43

22,23

F

Y

03

NONE

NONE

-

-

-

-

OFF

R

Y

F
Y

12"

31

exType II Signal Pedestal

-

2.3

4.1

-

-

-

-

-

-

-

Sig. 17.0

42

61

41

21

R

RR
F

Y41
F

Y

MIN PED CLEARANCE 7 - 6 7 8

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

           E. Main St            

               at               

  (South/North Alston Avenue)   

                NC 55                 

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

*

*

*

*

Direct Bury

e
x

e
x

ex

ex

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

(SECONDS)

EVB

  See Timing Chart  for Min Ped Clearance*

** Program Timing on Optical Detector Unit

*MIN. PED. CLEAR BEFORE PREEMPT

2

  

EV Preempt PhasesEV Preempt Phases

(03+8)
EVB

  

#10
NOTE
SEE

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 phases should not be lower than 4 seconds.

* 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 

0

1.5

4.1

0

0

OL3

   

    location details.

    reference only. See sheets P1-P3 for pushbutton 

12. Pedestrian pedestals are conceptual and shown for 

    values supersede these values.

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system.  Shown locations of optical detectors

9.  This intersection features an optical preemption

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

    vehicles turning right on red.

4.  Locate new cabinet as to not obstruct sight distance of

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

OL4
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Prepared in the Offices of:

 
 

noitceS tnemegana
M s

la
ng

i
S

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* ***

LOAD SWITCHES USED......S2,S3,S4,S5,S6,S8,S9,S11,S12,

AUX S1,AUX S2,AUX S4,AUX S5

PHASES USED.............2,3,4,6,8,2 PED,4 PED,6 PED,8 PED

OVERLAP 1...............2

OVERLAP 3...............6

OVERLAP 4...............8

THE SIGNAL DESIGN:   05-1030T1

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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L
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 S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN
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ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.17.1

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

6 PED

ISOLATOR

DC

EVx = EMERGENCY VEHICLE PREEMPT

S
L
O
T
 
E
M
P
T
Y

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR 4-CH

(EVB)

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

05-1030T1

VIDEO DETECTION

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform            E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

 9. Program Startup Ped Calls for phases 2, 4, 6, and 8.
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PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

113

115 106

104

121

119

112

110

61 31 21 41NU NU22,23 42,43 62,63
P21,

P22

P41,

P42

P61,

P62

P81,

P82

118

A124

A125

A126

A101

A102

A103

R

Y

Y

F

 OLA YELLOW (A122)

R

Y

Y

F

 OLC YELLOW (A115)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

61 21

41

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

11-15, 12-14, 12-16, 13-15 and 14-16.

4-14, 4-16, 6-9, 6-11, 6-13, 6-15, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 9-15, 10-12, 10-14, 10-16, 11-13,  

*

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

    

INPUT FILE CONNECTION & PROGRAMMING CHART

      AS SPECIFIED ON SIGNAL DESIGN PLANS.

NOTE:  PROGRAM DETECTOR DELAY AND CARRYOVER TIMES

PED PUSH

BUTTONS

I12UTB8-4,6 67P21,P22 25 2 PED2

I12LTB8-5,6 69P41,P42 27 4 PED2

I13UTB8-7,9 68P61,P62 26 6 PED2

I13LTB8-8,9 70P81,P82 28 8 PED2

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 2-15, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12,

NOTES

4/2/2015 
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FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

          
          

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 4.0

             RED CLEARANCE = 2.1

          

OVERLAP [4]:

                VEH SET 1  = 8

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 1.5

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 4.0

             RED CLEARANCE = 2.1

                LOADSWITCH = 9

                VEH SET 1  = 2

OVERLAPS [1-4] PROGRAMMING DETAIL

PRESS ’+’

Sig.17.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

                PHASE 8 MIN FDW = 8

                PHASE 6 MIN FDW = 7

                PHASE 4 MIN FDW = 6

                PHASE 2 MIN FDW = 7

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 3,8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 2) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

Program extend time on optical detector units for 2.0 sec for EVB.

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1, 3, 4

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

05-1030T1

THE SIGNAL DESIGN:    05-1030T1

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             
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PRESS ’+’ TWICE

NOTE:  FOR SIGNAL HEAD 21

NOTE:  FOR SIGNAL HEAD 41

NOTE:  FOR SIGNAL HEAD 61

4/2/2015 
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RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

VEH. RECALL

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-

06

VEH. RECALL

2033 SOFTWARE w/2070 CONTROLLER

02

OFF

3.0

-

3.0

-

-

3.0

-

3.0

-

-

NONEYELLOW LOCKYELLOW LOCK

- -

-

OL1

YELLOW LOCK

OFF

4

16

-

-

3.0

-

3.0

-

-

4

35

2.3

3.0

2.0

7

OFF OFF

-

50

2.2

4.0

3.0

10

50

2.2

4.0

3.0

10

50

2.2

4.0

3.0

0

11

 

2.0
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2.0

-

-

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

02+6

PHASING DIAGRAM TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

F
L
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S
H

81,82

P21,P22

G

G

R

R

Y

R

W DW DRK

22,23

G R Y62,63

61
F
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Y R Y

DIST. FROM

STOPBAR

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE
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X
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DELAY
CARRY
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ATTRIBUTES

DETECTOR PROGRAMMING
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LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER
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PEDESTRIAN DETECTION
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SIGNAL FACE I.D.

R

Y

G

12"

ex

ex

2A

8B

8A

61

62

C

22

23

P22

ex

R/W

R/W

R
/

W

R
/

W

R/W

R/W

ex

P21

63

E
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t

08

0

8
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-
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%
 

G
r
a
d
e

R
/

W

R
/

W

35 Mph +3% Grade

NC 55 (N. Alston Avenue)

35 Mph -2% Grade

NC 55 (S. Alston Avenue)

A 81 82
B

E
 

M
a
in
 

S
t

31

R

Y

F
Y

12"

81,82

62,63

22,23

D
21

61

Signal Upgrade - Temporary Design 2 (TMP Phase 1, Steps 11-21)

ex

ex

(Durham Signal System)

w/ EV Preemption

   Fully Actuated    

       2 Phase       

(08)
EVB

EV Preempt Phases

Optical Detector ex

10

#11
NOTE
SEE

e
x

DW

G

R

R

R

E

V

B

-

-

-

31*

R

Y

F
Y

12"

 lower than 4 seconds.

 phases 2 and 6  lower than what is shown.  Min Green for all other phases should not be

* These values may be field adjusted.  Do not adjust Min Green and Extension times for

ex

ex

ex

ex

ex

Left Arrow "ONLY" Sign (R3-5L) AA

BB

No Right Turn Sign  (R3-1)C C

Right Arrow "Only" Sign  (R3-5R)

Left Arrow "ONLY" Sign (R3-5L)A

B

No Left Turn Sign  (R3-2)

Right Arrow "Only" Sign  (R3-5R)

D D

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/ABarricades

Direct Bury

Drums

Construction Easement N/A

Permanent Utility Easement

Permanent Drainage Easement

N/A

N/A

*See Note 13

All Heads L.E.D.

Sig. 18.0

e
x

e
x

e
x

ex

MIN PED CLEARANCE 6 - - -

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

           E. Main St            

               at               

  (South/North Alston Avenue)   

                NC 55                

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

*

43 42 41

e
x

e
x

e
x

6A

6B

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

(SECONDS)

EVB

  See Timing Chart  for Min Ped Clearance*

** Program Timing on Optical Detector Unit

*MIN. PED. CLEAR BEFORE PREEMPT

2

16"

P21,P22

42,43*

41*

R

Y

F
Y

12"

R

Y

G

12"

1.  Refer to "Road Standard Drawings NCDOT" dated

    January 2012, "Standard Specifications for

    Roads and Structures" dated January 2012.

2.  Do not program signal for late night 

    flashing operation unless otherwise directed 

    by the Engineer.

3.  Reposition signal heads #81 and #82.

4.  Set all detector units to presence mode.

5.  Program all timing information into phase banks

    1,2, and 3 unless otherwise noted.

6.  Set phase bank 3 maximum limit to 250 seconds for 

    phases used. 

7.  Omit "WALK" and flashing "DON’T WALK" with no 

    pedestrian calls.

8.  Program pedestrian heads to countdown the flashing 

    "Don’t Walk" time.

9.  Pavement markings are existing.

10. This intersection features an optical preemption

    system.  Shown locations of optical detectors

    are conceptual only.

11. Upon completion of Emergency Vehicle Preemption,

    controller returns to normal operation.

12. Maximum times shown in timing chart are for free-run

    operation only. Coordinated signal system timing 

    values supersede these values.

13. Disconnect and bag signal head #31, #41, #42 and

    #43 during this phase of construction.

14. Contractor shall adjust video detection zones as 

    required.

   

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE *

LOAD

SWITCH NO.

NU = Not Used

*

OVERLAP 1...............2

THE SIGNAL DESIGN:   05-1030T2

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

Sig.18.1

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

2 PED

ISOLATOR

DC

EVx = EMERGENCY VEHICLE PREEMPT

S
L
O
T
 
E
M
P
T
Y

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR 4-CH

(EVB)

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

LOAD SWITCHES USED......S2,S3,S8,S11,AUX S1

OVERLAP 2...............NOT USED

OVERLAP 3...............NOT USED

OVERLAP 4...............NOT USED

PHASES USED.............2,6,8,2 PED

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

VIDEO DETECTION

05-1030T2

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4
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6

7
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2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

S
L
O
T
 
E
M
P
T
Y

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

    Signal System.

10. This cabinet and controller are part of the Durham

 8. Program Startup Ped Calls for phase 2.
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PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 135

A122

NU NU

128 134

130 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

113

115

61 NU NU NUNU NU22,23 62,63
P21,

P22

R

Y

Y

F

 OLA YELLOW (A122)

OLA RED (A121)

OLA GREEN (A123)

(wire signal heads as shown)

61

INPUT FILE CONNECTION & PROGRAMMING CHART

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

NU NU NUNU

3 SECTION FYA WIRING DETAIL

PED PUSH

BUTTONS

I12UTB8-4,6 67P21,P22 25 2 PED2

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

NOT

USED

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 2-6, 2-9, 2-13, 6-9, 6-13 and 9-13.

NOTES

4/2/2015 
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THE SIGNAL DESIGN:   05-1030T2

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

      END OF OVERLAP PROGRAMMING

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 4.0

             RED CLEARANCE = 2.2

                LOADSWITCH = 9

                VEH SET 1  = 2

Sig.18.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB.

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1

OVERLAPS [1] PROGRAMMING DETAIL

                

                PHASE 2 MIN FDW = 6

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 2) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             
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NOTE:  FOR SIGNAL HEAD 61
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R/W
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35 Mph +3% Grade

NC 55 (S. Alston Avenue)

48’ +/- Rt.
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Sta. 36+78+/- -LALT-
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35 Mph -1% Grade

NC 55 (N. Alston Avenue)

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/ABarricades

Direct Bury

Drums

Construction Easement N/A

Permanent Utility Easement N/A

N/A
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04

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

VEH. RECALL

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

04

NONE

-

-

06

VEH. RECALL

2033 SOFTWARE w/2070 CONTROLLER
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-

3.0
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-
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-
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NONEYELLOW LOCK YELLOW LOCK

-
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OL3

YELLOW LOCK
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4
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-

35
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2.0
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OFFOFF
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2.0

-

2.0
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No Right Turn Sign  (R3-1)C

D No Left Turn Sign  (R3-2) D

C

B

ALeft Arrow "ONLY" Sign (R3-5L)

Right Arrow "Only" Sign  (R3-5R)

A

B

C

D

B A

21

22

23

21

R

Y

F
Y

12"

31*

R

Y

F
Y

12"

Permanent Drainage Easement

*See Note 9

All Heads L.E.D.

 be lower than 4 seconds.

 phases 2 and 6 lower than what is shown.  Min Green for all other phases should not 

* These values may be field adjusted.  Do not adjust Min Green and Extension times for 

Signal Upgrade - Temporary Design 3 (TMP Phase 2, Steps 1-6)

- 4

Sig. 19.0

           E. Main St            

               at               

   (South/North Alston Avenue)   

               NC 55                 

e
x

e
x

e
x

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

*

   

    required.

10. Contractor shall adjust video detection zones as

    during this phase of construction.

9.  Disconnect and bag signal heads #31, #81 and #82 

    values supersede these values.

    operation only. Coordinated signal system timing 

8.  Maximum times shown in timing chart are for free-run

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*

*

LOAD

SWITCH NO.

NU = Not Used

OVERLAP 3...............6

THE SIGNAL DESIGN:   05-1030T3

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

Sig.19.1

05-1030T3

LOAD SWITCHES USED......S2,S5,S8,S9,AUX S4

PHASES USED.............2,4,6,6 PED

OVERLAP 1...............NOT USED

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

VIDEO DETECTION NOT

USED

          

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 3.9

             RED CLEARANCE = 2.4

                LOADSWITCH = 11

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

PRESS ’+’ TWO TIMES

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

OVERLAPS [3] PROGRAMMING DETAIL

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.
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ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

    Signal System.

10. This cabinet and controller are part of the Durham

 8. Program Startup Ped Calls for phase 6.
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PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

A115

NU

128 134

130 103 136

A114

A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

121

119

NU NU 21 NUNU NU22,23 42,43 62,63
P61,

P62

R

Y

Y

F

 OLC YELLOW (A115)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

21

NU NU NUNU

3 SECTION FYA WIRING DETAIL

INPUT FILE CONNECTION & PROGRAMMING CHART

PED PUSH

BUTTONS

I13UTB8-7,9 68P61,P62 26 6 PED2

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

1

U

2 3 4 5 6 7 8 9 1O 12 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE
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NOTE:  FOR SIGNAL HEAD 21

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE
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EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 2-6, 2-11, 2-15, 6-11, 6-15 AND 11-15.
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DOUBLE ENTRY

WALK *

VEH. RECALL NONE

OFF

-

YELLOW LOCK NONE

RED CLEARANCE

YELLOW CHANGE INT.

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

02PHASE 04

 

OFF

4

06

ON

YELLOW LOCK

OFF

YELLOW LOCK

OFF

44

NONE

-

NONE

ON

TIMING CHART
2033 SOFTWARE w/2070 CONTROLLER

 

OL1

 

08 OL3 OL4

VEH. RECALL

YELLOW LOCK

-

-

3
5
 

M
p
h
 
-
4

%
 

G
r
a
d
e

50

2.6

3.9

3.0

10

50

2.6

3.9

3.0

10

00

2.6

3.9

0.0

0

0

2.6

3.9

0

0

35

2.2

4.1

2.0

7

35

2.2

4.1

2.0

7

0

2.2

4.1

3.0

0

ex

ex

2A

2B

6A

P61,P62

ex

e
xe

x

ex

ex

Optical Detector ex

10

ex

61

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

DW

G

R

R

R

R

R

E

V

B

31*

R

Y

F
Y

12"

61

41

21

-

-

-

NONE

-

NONE

03

OFF

ex

Permanent Drainage Easement

Signal Upgrade - Temporary Design 4 (TMP Phase 2, Steps 1-6)

All Heads L.E.D.

-

2.6

4.1

-

-

-

-

-

-

-

Sig. 20.0

E. Main St

at

(South/North Alston Avenue)

NC 55
MIN PED CLEARANCE - - - 5

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

e
x

e
x

e
x

F

Y

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

*

*

*

*

 phases should not be lower than 4 seconds.

* 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

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

(SECONDS)

EV6

  See Timing Chart  for Min Ped Clearance*

** Program Timing on Optical Detector Unit

*MIN. PED. CLEAR BEFORE PREEMPT

2

See Note #11

81,82

  

EV Preempt PhasesEV Preempt Phases

(03+8)
EVB

  

#9
NOTE
SEE

ex

ex

    required.

12. Contractor shall adjucst video detection zones as

    during this phase of construction.

11. Reconnect and unbag signal heads #31, #81 and #82 

    values supersede these values.

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system.  Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

ACCEPTABLE VALUES
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* ***

AUX S1,AUX S2,AUX S4,AUX S5

OVERLAP 1...............2

OVERLAP 3...............6

OVERLAP 4...............8

THE SIGNAL DESIGN:   05-1030T4

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.20.1

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

6 PED

ISOLATOR

DC

EVx = EMERGENCY VEHICLE PREEMPT

S
L
O
T
 
E
M
P
T
Y

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR 4-CH

(EVB)

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

05-1030T4

NOT

USED

S
L
O
T
 
E
M
P
T
Y

LOAD SWITCHES USED......S2,S4,S5,S8,S9,S11,

PHASES USED.............2,3,4,6,8,6 PED

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T

E
R

N
A

L
 D

IP
 S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN

1
2

-
1

6

1
2

-
1

5

1
2

-
1

4

1
2

-
1

3

1
3
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1
6

1
3
-
1
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1
3
-
1
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1
4

-
1

6

1
4

-
1

5

1
5

-
1

6
1

-
1

6

1
-
1

5

1
-
1

4

1
-
1

3

1
-
1

2

1
-
1

1

1
-1

O

1
-
9

1
-
8

1
-
7

1
-
6

1
-
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1
-
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1
-
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1
-
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2
-
1
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2
-
1
5

2
-
1
4

2
-
1
3

2
-
1
2

2
-
1
1

2
-1

O

2
-
9

2
-
8

2
-
7

2
-
6

2
-
5

2
-
4

2
-
3

3
-
1
6

3
-
1
5

3
-
1
4

3
-
1
3

3
-
1
2

3
-
1
1

3
-1

O

3
-
9

3
-
8

3
-
7

3
-
6

3
-
5

3
-
4

4
-
1
6

4
-
1
5

4
-
1
4

4
-
1
3

4
-
1
2

4
-
1
1

4
-1

O

4
-
9

4
-
8

4
-
7

4
-
6

4
-
5

5
-
1
6

5
-
1
5

5
-
1
4

5
-
1
3

5
-
1
2

5
-
1
1

5
-1

O

5
-
9

5
-
8

5
-
7

5
-
6

6
-
1

6

6
-
1

5

6
-
1

4

6
-
1

3
7
-
1
4

6
-
1

2

6
-
1

1

6
-1

O

6
-
9

6
-
8

6
-
7

7
-
1
6

7
-
1
5

7
-
1
3

7
-
1
2

7
-
1
1

7
-1

O

7
-
9

7
-
8

8
-
1
8

8
-
1
7

8
-
1
6

8
-
1
5

8
-
1
4

8
-
1
3

8
-
1
2

8
-
1
1

8
-1

O

8
-
9

COMPONENT SIDE

1
2

-
1

8

1
2

-
1

7

1
3
-
1
8

1
3
-
1
7

1
4

-
1

8

1
4

-
1

7

1
5

-
1

8

1
5

-
1

7

1
6

-
1

8

1
6

-
1

7

1
7

-
1

8
1

-
1

8

1
-
1

7
2
-
1
8

9
-
1
8

9
-
1
7

9
-
1
6

9
-
1
5

9
-
1
4

9
-
1
3

9
-
1
2

9
-
1
1

9
-
1
0

FF

A

2
-
1
7

3
-
1
7

3
-
1
8

4
-
1
7

4
-
1
8

5
-
1
7

5
-
1
8

6
-
1

7

6
-
1

8

7
-
1
7

7
-
1
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1
1

-1
2

1
1

-1
3

1
1

-1
4

1
1

-1
5

1
1

-1
6

1
1
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7

1
1

-1
8

1
0
-
1
1

1
0
-
1
2

1
0
-
1
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1
0
-
1
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1
0
-
1
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-
1
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-
1
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1
0
-
1
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 C
H

A
N

N
E

L
 P

R
O

G
R

A
M

 C
A

R
D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

VIDEO DETECTION

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

 9. Program Startup Ped Calls for phase 6.

N
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R

T
H CAROL

I
N
A

 

ENGINEER

P
R

OFESSION
AL

SEAL

008453

 
  

J
O

HN T. ROWE,
 J

R 

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

121

119

61 31 21 41NU NU22,23 42,43 62,63
P61,

P62

118

A124

A125

A126

A101

A102

A103

R

Y

Y

F

 OLA YELLOW (A122)

R

Y

Y

F

 OLC YELLOW (A115)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

61 21

41

*

INPUT FILE CONNECTION & PROGRAMMING CHART

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

NU NU NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-15, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12, 6-9, 6-11, 

6-15, 8-10, 8-12, 9-11, 9-15, 10-12 AND 11-15.  

PED PUSH

BUTTONS

I13UTB8-7,9 68P61,P62 26 6 PED2

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

NOTES

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com
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THE SIGNAL DESIGN:   05-1030T4

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

                    

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 3.9

             RED CLEARANCE = 2.6

          

OVERLAP [4]:

                VEH SET 1  = 8

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.2

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 3.9

             RED CLEARANCE = 2.6

                LOADSWITCH = 9

                VEH SET 1  = 2

OVERLAPS [1-4] PROGRAMMING DETAIL

PRESS ’+’

Sig.20.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 2) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 3,8

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 6 MIN FDW = 5

Program extend time on optical detector units for 2.0 sec for EVB.

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1, 3, 4

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 
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R/W

R/W

R
/

W

R
/

W

R/W

R/W

35 Mph +3% Grade

ex

ex

6A

4B
4A

21

22

23

P61
P62 Direct Bury

05-1030T5

35 Mph -1% Grade

ex

ex

e
x

ex

ex

ex

e
x

8A

8B

6B

ex

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM

02+6 04+8

FLASHING DON’T WALK

ALTERNATE EXTENSION

-

-

-

-

REDUCE 0.1 SEC EVERY *

ADD PER VEHICLE *

MAXIMUM INITIAL *

3.0

-

3.0

-

-

2.0

-

2.0

-

-

-

-

3.0

-

3.0

-

-

3.0

-

3.0

-

-

16

-

-

3.0

-

3.0

-

-

16

-

-

-

-

2.0

-

2.0

-

-

 phases should not be lower than 4 seconds.

* 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 

RECALL POSITION

VEHICLE CALL MEMORY

VEH. RECALL NONE

OFF

YELLOW LOCK NONE

MAXIMUM LIMIT *

OFF

4

ON

YELLOW LOCK

OFF

YELLOW LOCK

OFF

44

NONE

NONE

ON

** Timing to be determined by the City of Durham.

MINIMUM GAP

MAXIMUM GAP*

TYPE 3 LIMIT

DOUBLE ENTRY

WALK *

RED CLEARANCE

YELLOW CHANGE INT.

MINIMUM INITIAL *

VEHICLE EXTENSION *

02PHASE 04
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2033 SOFTWARE w/2070 CONTROLLER
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08 OL3 OL4

TIMING CHART
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FACE

SIGNAL

PHASE

0

2

+

6

0

4

+

8

F
L
A
S
H

GR

F

Y R Y

R

21

22,23

41

42,43

61

62,63

31

81,82

F

Y R Y

G

R G R

R Y

G R Y

R R

R R

F

Y

F

Y

SIGNAL FACE I.D.

All Heads L.E.D.

R

Y

G

12"

R

Y

F
Y

12"

16"

81,82

62,63

42,43

22,23

SEC.

SEC.

CARRY
(STRETCH)

1 2

F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
R
IA

N

C
A

L
L

-

-

- -

-

-

E
X
IS

T
IN

G

ATTRIBUTES

DETECTOR PROGRAMMING
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LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER
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SEC.

SEC. - - - - ---X X
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SEC. - - - - ---X X
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STOPBAR
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E
X
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TURNS
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6A 
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PEDESTRIAN DETECTION
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-
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NC 55 (N. Alston Avenue)
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VEH. RECALL

YELLOW LOCK

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

Direct Bury

Drums

Construction Easement N/A

Permanent Utility Easement N/A

N/A

P41

X

X
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- - --
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- - --
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N/A N/A
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N/A 4

P81,P82

P61,P62
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6 X-

10

 

P41,P42 DW W DRK

DRKDWWP61,P62

P81,P82 DW W DRK

P42
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31 81 82

ex

ex

63

62

61

4142
43

e
x

ex

e
x

*

*

*
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- X

- X

Signal Upgrade - Temporary Design 5 (TMP Phase II, Steps 7-12)

e
x

e
x

2B

P21

P22

P21,P22 - SEC. -N/A N/A N/A 2- X X -- - - - - - X-SEC. -

P81,P82

P61,P62

P41,P42

P21,P22

P21,P22 DRKW DW

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       
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Optical Detector ex
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G

R

R

R
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DW
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Sig. 21.0

E. Main St

at

(South/North Alston Avenue)

NC 55
MIN PED CLEARANCE 6 - 9 5 8
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Type I Pushbutton Post

* Video Detection Zone

*

Video Detection Area

Video Detector

2A

*

*

*

*

*

*

*

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

(SECONDS)

EVB

  See Timing Chart  for Min Ped Clearance*

** Program Timing on Optical Detector Unit

*MIN. PED. CLEAR BEFORE PREEMPT

2

  

EV Preempt PhasesEV Preempt Phases

(03+8)
EVB

  

#9
NOTE
SEE

Direct Bury

Direct Bury

Direct Bury

    required.

12. Contractor shall adjust video detection zones as

    location details.

    reference only. See sheets P1-P3 for pushbutton

11. Pedestrian pedestals are conceptual and shown for

    values supersede these values.

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system.  Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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CABINET MOUNT...........BASE

ACCEPTABLE VALUES

T
N

T

T

 

IN

 
 

D
E

P
A

R
T

M

E
N
 OF TR A

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

  

 

n
oi

si
vi

D
 
yt

e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
M s
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ng

i
S

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* ***

LOAD SWITCHES USED......S2,S3,S4,S5,S6,S8,S9,S11,S12,

AUX S1,AUX S2,AUX S4,AUX S5

PHASES USED.............2,3,4,6,8,2 PED,4 PED,6 PED,8 PED

OVERLAP 1...............2

OVERLAP 3...............6

OVERLAP 4...............8

THE SIGNAL DESIGN:   05-1030T5

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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 P
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R

A
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 C
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R
D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.21.1

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

6 PED

ISOLATOR

DC

EVx = EMERGENCY VEHICLE PREEMPT

S
L
O
T
 
E
M
P
T
Y

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR 4-CH

(EVB)

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

05-1030T5

VIDEO DETECTION

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform            E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

 9. Program Startup Ped Calls for phases 2, 4, 6, and 8.
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PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

113

115 106

104

121

119

112

110

61 31 21 41NU NU22,23 42,43 62,63
P21,

P22

P41,

P42

P61,

P62

P81,

P82

118

A124

A125

A126

A101

A102

A103

R

Y

Y

F

 OLA YELLOW (A122)

R

Y

Y

F

 OLC YELLOW (A115)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

61 21

41

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

11-15, 12-14, 12-16, 13-15 and 14-16.

4-14, 4-16, 6-9, 6-11, 6-13, 6-15, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 9-15, 10-12, 10-14, 10-16, 11-13,  

*

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

    

INPUT FILE CONNECTION & PROGRAMMING CHART

      AS SPECIFIED ON SIGNAL DESIGN PLANS.

NOTE:  PROGRAM DETECTOR DELAY AND CARRYOVER TIMES

PED PUSH

BUTTONS

I12UTB8-4,6 67P21,P22 25 2 PED2

I12LTB8-5,6 69P41,P42 27 4 PED2

I13UTB8-7,9 68P61,P62 26 6 PED2

I13LTB8-8,9 70P81,P82 28 8 PED2

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 2-15, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12,

NOTES

https://trust.docusign.com
https://trust.docusign.com
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FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

                    

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 3.9

             RED CLEARANCE = 2.8

          

OVERLAP [4]:

                VEH SET 1  = 8

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.2

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 3.9

             RED CLEARANCE = 2.8

                LOADSWITCH = 9

                VEH SET 1  = 2

OVERLAPS [1-4] PROGRAMMING DETAIL

PRESS ’+’

Sig.21.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 2) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 3,8

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 2 MIN FDW = 6

                PHASE 4 MIN FDW = 9

                PHASE 6 MIN FDW = 5

                PHASE 8 MIN FDW = 8

Program extend time on optical detector units for 2.0 sec for EVB.

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1, 3, 4

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

05-1030T5

THE SIGNAL DESIGN:    05-1030T5

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 
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PRESS ’+’ TWICE

NOTE:  FOR SIGNAL HEAD 21

NOTE:  FOR SIGNAL HEAD 41

NOTE:  FOR SIGNAL HEAD 61

https://trust.docusign.com
https://trust.docusign.com


PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM

02+6 04+8

SHEET NO.PROJECT REFERENCE NO.

                               U-3308      
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LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

X XSEC. - - - - - - -

SEC. - - - - - - -X X

SEC.

X - - - - - --SEC. -

X

X

X

-

-

- - -

- - --

-

- - --

- -
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SEC.
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SEC.
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- - -

X

X

X

XSEC.

NOTES

                     

                     

                     

SEC. - - - - ---X X

SEC. - - - - ---X X X -

DIST. FROM

STOPBAR

TIMING

INDUCTIVE LOOPS

NEMA 

PHASEN
E

W

E
X
IS

T
IN

G

DELAY

SEC.

(ft)

- -

-

-

70

0

0

2

4

4

LOOP NO.
SIZE

TURNS
(ft)

4A

4B

6x6

6x40

6x40

2-4-2

2-4-2

70 66x6

4

4 SEC.- -

SEC.- -70 66x6 4

6A 

6B

SEC.

SEC.

P21,P22 - SEC. -2X-N/A N/A N/A

PEDESTRIAN DETECTION

P41,P42 - SEC. -

SEC.- -

SEC.- -

- X

X-

- X

N/A

N/A

N/A

N/A

N/A

N/A N/A

N/A

N/A 4

2A -

-

-

-

-

X

X

X

X

X

R
/

W

-

-

0

0

6x40

6x40

2-4-2

2-4-2

SEC.

SEC.

-

-

X

X

8A

8B

P81,P82

P61,P62

- -06x40 2-4-2 SEC.-X2B

- -+56x40 2-4-2 SEC.-X6C 6

2

8

8

8 10

3

10

3

6

SIGNAL FACE I.D.

All Heads L.E.D.
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FLASHING DON’T WALK

MINIMUM GAP

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

REDUCE 0.1 SEC EVERY *

ADD PER VEHICLE *

MAXIMUM INITIAL *

3.0

-

3.0

-

-

2.0

-

2.0

-

-

-

-

3.0

-

3.0

-

-

3.0

-

3.0

-

-

16

-

-

3.0

-

3.0

-

-

16

-

-

-

-

2.0

-

2.0

-

-

11 18 10 16

RECALL POSITION

VEHICLE CALL MEMORY

DOUBLE ENTRY

WALK *

VEH. RECALL NONE

OFF

44

YELLOW LOCK NONE

RED CLEARANCE

YELLOW CHANGE INT.

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

02PHASE 04

 

50

2.6

3.9

3.0

10

OFF

4

06

50

2.6

3.9

3.0

10

ON

YELLOW LOCK

OFF

YELLOW LOCK

OFF

44

NONE

4

NONE

0

2.6

3.9

0

0

ON

TIMING CHART
2033 SOFTWARE w/2070 CONTROLLER
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SEAL
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INIT. DATE
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   Durham County                  Durham

SIG. INVENTORY NO.

 J Hochanadel  

Signal Upgrade - Final Design               

05-1030

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

N/ADirectional Drill

Street Name Sign

Right Arrow "Only" Sign  (R3-5R)

.

N
AHCOHP

YE

R
F

F

AN
O

RTH CAROLIN

28430

SEAL

R
EENIG

N
E

SION

A
L

P
R

O
FE

S

E
J

A
D

E
L

A A

B B

PREPARED BY:

SCALE REVISIONS

PLAN DATE:

0

      

  

1"=40’

40

Division 5 
T

N

T

T IN

D
E

P
A

R
T

M

E
N

OF TRA
S

P

O
R

T
A

I
O

N

S
T

A

E
O
F

NORTH CAR

O
L

A

n
oi

si
vi

D
 

yt
e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:

September 2014 

   R Drayton   

N

NC 55 (S. Alston Avenue)

35 Mph -1% Grade

35 Mph +3% Grade

NC 55 (N. Alston Avenue)

R/W

R/W

R
/

W

3
5
 

M
p
h
 
-
4

%
 

G
r
a
d
e

E
 

M
a
in
 

S
t
.

3
5
 

M
p
h
 
-
4

%
 

G
r
a
d
e

R
/

W

R
/

W

R/W

R/W

P41

2A

2B 61

B
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31 81B 82

P81

P62

6B

6A
6CB
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22
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A

P82

414243 B

P21P22
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P61

X
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VEH. RECALL
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4B 4A
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12"

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

81,82

P21,P22

G

G

R

R

W DW

22,23

G R62,63

61 R

21
F

Y R

P41,P42 WDW

P61,P62

P81,P82

42,43 GR

0

4

+

8

31 R
F

Y

DWW

DW W

F
L
A
S
H

Y

R

DRK

Y

Y

Y

DRK

R

DRK

DRK

E
V
B

DW

DW

DW

DW

R

G

R

R

R

R

F

Y

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

41 R
F

Y R

03

NONE

NONE

-

-

-

-

OFF

31

-

2.9

4.1

-

-

-

-

-

-

-

35

2.2

4.1

2.0

7

35

2.2

4.1

2.0

7

0

2.2

4.1

3.0

0

Sig. 22.0

E. Main St

at

(South/North Alston Avenue)

NC 55MIN PED CLEARANCE 6 - 9 5 8

F

Y

R

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.
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SEC.

SEC.
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SEC.
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SEC.

SEC.

SEC.

SEC.

SEC.
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SEC.
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SEC.
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SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

-

-

-

-

-

-

-

-

Metal Pole with Mastarm
existing

existing

exType II Signal Pedestal

48’ +/- Rt.
Sta. 36+83+/- -LALT-
See Loading Diagram
Metal Pole #8

55’ +/- Lt.
Sta. 36+39+/- -LALT-
See Loading Diagram

Metal Pole #7

0

2.6

3.9

0.0

0

Type I Pushbutton Post

Arm "A"

Arm "B"

Arm "A"

Arm "B"

 phases should not be lower than 4 seconds.

* 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 

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

0

2.0

1

2033 EV PREEMPTION

(SECONDS)

EVB

  See Timing Chart  for Min Ped Clearance*

** Program Timing on Optical Detector Unit

*MIN. PED. CLEAR BEFORE PREEMPT

2

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue

  

EV Preempt PhasesEV Preempt Phases

(03+8)
EVB

  

#9
NOTE
SEE

   

    location details.

    reference only. See sheets P1-P3 for pushbutton

11. Pedestrian pedestals are conceptual and shown for

    values supersede these values.

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system.  Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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EQUIPMENT INFORMATION
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* ***

LOAD SWITCHES USED......S2,S3,S4,S5,S6,S8,S9,S11,S12,

AUX S1,AUX S2,AUX S4,AUX S5

PHASES USED.............2,3,4,6,8,2 PED,4 PED,6 PED,8 PED

OVERLAP 1...............2

OVERLAP 3...............6

OVERLAP 4...............8

THE SIGNAL DESIGN:   05-1030  

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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E
R

N
A

L
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W
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H

E
S
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ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.22.1

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

2A

2B

2

2

4

4A

4

4B

6

6

6A

6B

6

6C

8

8

8A

8B

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

6 PED

ISOLATOR

DC

S
L
O
T
 
E
M
P
T
Y

S
L
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T
 
E
M
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T
Y

EVx = EMERGENCY VEHICLE PREEMPT

NOT

USED
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

05-1030

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR 4-CH

(EVB)

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

 9. Program Startup Ped Calls for phases 2, 4, 6, and 8.

N
O

R

T
H CAROL

I
N
A

 

ENGINEER

P
R

OFESSION
AL

SEAL

008453

 
  

J
O

HN T. ROWE,
 J

R

 

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

113

115 106

104

121

119

112

110

61 31 21 41NU NU22,23 42,43 62,63
P21,

P22

P41,

P42

P61,

P62

P81,

P82

118

A124

A125

A126

A101

A102

A103

R

Y

Y

F

 OLA YELLOW (A122)

R

Y

Y

F

 OLC YELLOW (A115)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

61 21

41

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

11-15, 12-14, 12-16, 13-15 and 14-16.

4-14, 4-16, 6-9, 6-11, 6-13, 6-15, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 9-15, 10-12, 10-14, 10-16, 11-13,  

*

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2B I2LTB2-7,8 43 25     5  7  

4A I6UTB4-9,1O 41 43     5  7  

6A J2UTB3-5,6 6402     5  7  

6B J2LTB3-7,8 44 66     5  7  

6C J3UTB3-9,1O 64 622     5  7  

8A J6UTB5-9,1O 42 84     5  7  

8B J6LTB5-11,12 46 88     5  7  

INPUT FILE CONNECTION & PROGRAMMING CHART

      AS SPECIFIED ON SIGNAL DESIGN PLANS.

NOTE:  PROGRAM DETECTOR DELAY AND CARRYOVER TIMES

PED PUSH

BUTTONS

I12UTB8-4,6 67P21,P22 25 2 PED2

I12LTB8-5,6 69P41,P42 27 4 PED2

I13UTB8-7,9 68P61,P62 26 6 PED2

I13LTB8-8,9 70P81,P82 28 8 PED2

4B I6LTB4-11,12 45 47      5  7  

2A I2UTB2-5,6 39 21        5  7                                                           

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 2-15, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12,

NOTES

4/2/2015 
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THE SIGNAL DESIGN:   05-1030  

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

          

          

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 3.9

             RED CLEARANCE = 2.6

          

OVERLAP [4]:

                VEH SET 1  = 8

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.2

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 3.9

             RED CLEARANCE = 2.6

                LOADSWITCH = 9

                VEH SET 1  = 2

OVERLAPS [1-4] PROGRAMMING DETAIL

PRESS ’+’

Sig.22.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

                PHASE 8 MIN FDW = 8

                PHASE 6 MIN FDW = 5

                PHASE 4 MIN FDW = 9

                PHASE 2 MIN FDW = 6

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 3.8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 2) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

Program extend time on optical detector units for 2.0 sec for EVB.

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1, 3, 4

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

           E. Main St.          

               at               

   (South/North Alston Avenue)  

              NC 55             

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 
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PRESS ’+’ TWICE

NOTE:  FOR SIGNAL HEAD 21

NOTE:  FOR SIGNAL HEAD 41

NOTE:  FOR SIGNAL HEAD 61

4/2/2015 
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0
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180

B.C.

CL

For 8 Bolt Base Plate
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5
(
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yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Base line reference elev. = 0.0’

Note 8

See

Arm "A" Arm "B"

Design Loading for METAL POLE NO. 7, MAST ARM B

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 4 & 5

See Notes

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

60’

33’

   Durham County    Division 5               Durham

 J Hochanadel  

-0.66 ft.

+0.59 ft.

H1=20.0’

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.
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  NC 55 (South Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the
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Design Loading for METAL POLE NO. 7, MAST ARM A 
METAL POLE No. 7

      U-3308      

   M Copple    

05-1030

N/A

STREET NAME SIGN

example

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

Design Loading for METAL POLE NO. 8, MAST ARM A 

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

60’

33’

H1=20.0’

5’1’

STREET NAME SIGN

10’5’

5’

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

+0.55 ft.

Elevation View @ 270

Elevation View @ 0

6’

6’

RIGID MOUNTED

STREET NAME SIGN

-0.52 ft.

Sig. 22.3

10’ 5’

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED 

SIGN

72.0" L
X

31.5" W

58.5" L
X

31.5" W

15.8 S.F.

12.8 S.F.

62.0" L
X

48.0" W
20.7 S.F.

78 LBS

63 LBS

107 LBS
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(
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yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

   Durham County    Division 5               Durham

 J Hochanadel  

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.
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 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the
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METAL POLE No. 8
      U-3308      

   M Copple    

05-1030

N/A

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

Design Loading for METAL POLE NO. 8, MAST ARM B

4 & 5

See Notes

55’

28’

H1=16.5’

5’

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

STREET NAME SIGN

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

50’

23’

H1=18.5’

1’

Design Loading for METAL POLE NO. 8, MAST ARM A 

STREET NAME SIGN

5’ 6’5’

Arm "A" Arm "B"

0.0 ft.0.0 ft.

-1.13 ft.

+0.50 ft.

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

-2.73 ft.

10’

6’

RIGID MOUNTED

STREET NAME SIGN

Elevation View @ 0

Elevation View @ 270

+0.30 ft.

Sig. 22.4

10’ 5’

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED 

SIGN

72.0" L
X

31.5" W

58.5" L
X

31.5" W

15.8 S.F.

12.8 S.F.

62.0" L
X

48.0" W
20.7 S.F.

Note 7

See

78 LBS

63 LBS

107 LBS
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(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

Signal Upgrade - Temporary Design 1 (TMP Phase 1, Steps 1-10) 

Drums

All Heads L.E.D.

 lower than 4 seconds.

 phases 2 and 6 lower than what is shown.  Min Green for all other phases should not be

* These values may be field adjusted.  Do not adjust Min Green and Extension times for 

0
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Sig. 23.0

FUNCTION
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EVB

(06)
EVB

EV Preempt Phases

#9
NOTE
SEE

2
    through Taylor Street construction areas.   

11. Contractor to maintain pedestrian movements  

    system timing values supersede these values.

    free-run operation only. Coordinated signal 

10. Maximum times shown in timing chart are for 

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    optical detectors are conceptual only.

    preemption system. Shown locations of 

8.  This intersection features an optical 

7.  Pavement markings are existing.

    for phases used.

6.  Set phase bank 3 maximum limit to 250 seconds

    banks 1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase 

    distance of vehicles turning right on red.

4.  Locate new cabinet as to not obstruct sight 

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C
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EVx = EMERGENCY VEHICLE PREEMPT
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=  DENOTES POSITION
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal
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17
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(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.
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SW2

WD ENABLE

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 23.1

*

LOAD

SWITCH NO.

NU = Not Used

DESIGNED:   September 2014

REVISED:   N/A       

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

THE SIGNAL DESIGN:   05-0228T1   

  05-0228T1 

Electrical Detail - Temporary 1 - Sheet 1 of 2      

*

CABINET MOUNT...........BASE

OVERLAP 1...............NOT USED

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

S
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T
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Y

S
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T
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Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
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T
 
E
M
P
T
Y

LOAD SWITCHES USED......S2,S5,S8,AUX S4

PHASES USED.............2,4,6

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 8. Set the Red Revert interval on the controller to 1 second.

    Signal System.

 9. This cabinet and controller are part of the Durham

S
L
O
T
 
E
M
P
T
Y

4. Ensure conflict monitor communicates with 2070.

OVERLAP 3...............2+6

SEALED:   04/02/2015

N
O

R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12
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FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE
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F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

A115

NU

128 134

130 103 136

A114

A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 21

OL1 OL2 OL3 OL4

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

NUNU NU NU NUNU

See pictorial of head wiring in detail below.

NU

NOTES

REMOVE DIODE JUMPERS 2-6, 2-11 and 6-11.

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

21

 OL3 YELLOW (A115)

4/2/2015 
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Sig. 23.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

Program extend time on optical detector units for 2.0 sec for EVB.

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

Electrical Detail - Temporary 1 - Sheet 2 of 2      

  05-0228T1 

                EVB Clearance Phases = 6

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-0228T1   

                    

OVERLAP [3]:

                VEH SET 1  = 2,6

          YELLOW CLEARANCE = 3.7

             RED CLEARANCE = 1.3

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

PRESS ’+’ TWICE

OVERLAP [3] PROGRAMMING DETAIL

SEALED:   04/02/2015
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Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/A

N/A

Construction Easement

N/ABarricades

Direct Bury

NOTES

Permanent Utility Easement
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exType II Signal Pedestal

NC 55 (N. Alston Ave.)

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

F

Y

2A

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

*

*

EV Preempt Phases

#9
NOTE
SEE

(01+6)
EVB

 shown. Min Green for all other phases should not be lower than 4 seconds.

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

2

   

   

    required.

12. Contractor shall adjust video detection zones as

    location details.

    reference only. See sheets P1-P3 for pushbutton

11. Pedestrian pedestals are conceptual and shown for

    timing values supersede these values.

    -run operation only. Coordinated signal system 

10. Maximum times shown in timing chart are for free

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    conceptual only.

    system. Shown locations of optical detectors are 

8.  This intersection features an optical preemption 

    flashing "Don’t Walk" time. 

7.  Program pedestrian heads to countdown the 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    for phases used.

5.  Set phase bank 3 maximum limit to 250 seconds

    banks 1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase 

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

EVx = EMERGENCY VEHICLE PREEMPT

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 24.1

* *

LOAD

SWITCH NO.

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

OVERLAP 1...............*

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

THE SIGNAL DESIGN:   05-0228T2   

  05-0228T2 

Electrical Detail - Temporary 2 - Sheet 1 of 2      

113

115

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

S
L
O
T
 
E
M
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T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

NOTE:

IN INPUT FILE SLOT I12.

INSTALL DC ISOLATORS

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 1 during Startup. Phase 1 used 

 9. Program Startup Ped Call for phase 2.

LOAD SWITCHES USED......S1,S2,S3,S5,S8,S11,AUX S1,AUX S4

PHASES USED.............**1,2,2 PED,4,6,8

* See FYA PPLT Programming Detail on Sheet 2.

** Phase used only during Preempt.

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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ON OFF

SW2

WD ENABLE

2 PED

ISOLATOR
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OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

SEALED:   04/02/2015

4. Ensure conflict monitor communicates with 2070.
OVERLAP 3...............2+6

N
O

R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

127

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 81,82 21

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

R

Y

Y

F

11

01 GREEN (127)

R

Y

Y

F

OL1 RED (A121)

OL1 GREEN (A123)

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

21

 OL1 YELLOW (A122)  OL3 YELLOW (A115)

25 67TB8-4,6 I12U 2P21,P22 2 PED

P21,

P22
NU

NOTES

NU NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 2-6, 2-9, 2-11, 2-13, 4-8, 6-9, 6-11, 6-13, 9-11,

9-13 and 11-13.

4/2/2015 
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Sig. 24.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 2 MIN FDW = 6

Program extend time on optical detector units for 2.0 sec for EVB.

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 
The following will cause the overlap green output to flash, which

is wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-0228T2   

Electrical Detail - Temporary 2 - Sheet 2 of 2      

  05-0228T2 

SEALED:   04/02/2015

                    

OVERLAP [3]:

                VEH SET 1  = 2,6

          YELLOW CLEARANCE = 3.7

             RED CLEARANCE = 1.4

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

     Program overlap as follows:               

      Main Menu - 4) OVERLAP

          

PRESS ’+’ TWICE

OVERLAP [3] PROGRAMMING DETAIL

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 
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NOTE:  FOR SIGNAL HEAD 21
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Signal Upgrade - Temporary Design 3 (TMP Phase 1, Steps 11-21)
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* These values may be field adjusted.  Do not adjust Min Green and Extension times for phases 2 and 6
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    required.

12. Contractor shall adjust video detection zones as

    bagged for Temporary Design 4.

    for Temporary Design 5 that were disconnected and

11. Reconnect and unbag signal heads #11, #81 and #82

    for Temporary Design 5.

    Signal head #21 shall remain disconnected and bagged

    signals #P21 and #P22 for Temporary Design 3.  

10. Disconnect and bag signal head #21 and pedestrian 

    values supersede these values.

    operation only. Coordinated signal system timing 

9.  Maximum times shown in timing chart are for free-run

    controller returns to normal operation. 

8.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

7.  This intersection features an optical preemption

    phases used.

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

    of construction.

    and optical detector #10  during this phase

3.  Reposition signal heads #11, #21, #22, #23, #61, #62,

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/A

N/A

Construction Easement

Direct Bury

Permanent Utility Easement

exOptical Detector

Drums

Modified Pedestrian Head N/A

A "No Left Turn" (R3-2) A

N/ABarricades

Video Detection Area

Video Detector

LEGEND

** See Note 11

* See Note 10

11**

81,82**

61,62

41,42

22,23

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com


THIS ELECTRICAL DETAIL IS FOR

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

EVx = EMERGENCY VEHICLE PREEMPT

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 25.1

*

LOAD

SWITCH NO.

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

OVERLAP 1...............*

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

THE SIGNAL DESIGN:   05-0228T3/T5

05-0228T3/T5

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

    Signal System.

10. This cabinet and controller are part of the Durham
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Y
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STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 1 during Startup. Phase 1 used 

* See FYA PPLT Programming Detail on Sheet 2.

** Phase used only during Preempt.

1
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6

9
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11

12

=  DENOTES POSITION

OF SWITCH

7
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13

14
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18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL
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ON OFF

SW2

WD ENABLE

PHASES USED.............**1,2,4,6,8

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED
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Electrical Detail - Temporary 3 and 5 - Sheet 1 of 2

LOAD SWITCHES USED......S1,S2,S5,S8,S11,AUX S1

OVERLAP 3...............NOT USED

SEALED:   04/02/2015

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

N
O

R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

127

129 102 135

A122

NU NU

128 134

130 103 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 81,82 NU

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

NU

NOTES

NU NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

NU

R

Y

Y

F

11

01 GREEN (127)

OL1 RED (A121)

OL1 GREEN (A123)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

 OL1 YELLOW (A122)

REMOVE DIODE JUMPERS 1-6, 1-9, 2-6, 2-9, 4-8 and 6-9.

4/2/2015 

https://trust.docusign.com
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Sig. 25.2

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-0228T3/T5

05-0228T3/T5

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

Program extend time on optical detector units for 2.0 sec for EVB.

Electrical Detail - Temporary 3 and 5 - Sheet 2 of 2

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   04/02/2015
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RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

06

VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

02 04
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NOTES

05-0228T4

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0
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12"

81,82*

61,62

41,42

22,23

R

Y

G

12"

All Heads L.E.D.

SIGNAL FACE I.D.

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

BB

"No Left Turn" (R3-2)

"No Right Turn" (R3-1)

A

B

- *

* See Note 9

0

4

04

OFF

ex

ex

ex

ex

C
41

e
x

42

e
x

23

ex

ex

22

C

Work Area N/A

N/A

N/A

N/A

Construction Easement

N/ABarricades

Direct Bury

Permanent Utility Easement

C
w/ Flags

"Dual Turn Arrows" (R10-21)

11

21 10

Optical Detector ex

R

Y

F
Y

12"

(06)
EVB

EV Preempt Phases

#7
NOTE
SEE

E

V

B

R

R

G

R

Y

F
Y

12"

11*

21**

Signal Upgrade - Temporary Design 4 (TMP Phase 1, Steps 11-21)

Drums

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

FUNCTION

MIN. GREEN BEFORE PREEMPT

PED. CLEAR BEFORE PREEMPT

DELAY BEFORE PREEMPT

CLEARANCE TIME

PREEMPT EXTEND**

** Program Timing on Optical Detector Unit

0

0

2.0

1

2033 EV PREEMPTION

ex

+
0

%
 

G
r
a
d
e

2
5
 

M
p
h

 Min Green for all  other phases should not be lower than 4 seconds.

 Extension times for phases 2 and 6  lower than what is shown.  

* These values may be field adjusted.  Do not adjust Min Green and

* See Note 10

Sig. 26.0

ex

e
x

e
x

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

   

    required. 

11. Contractor shall adjust video detection zones as 

    of construction.

10. Signal head #21 to remain bagged during this phase

    #82 during this phase of construction.

9.  Disconnect and bag signal heads #11, #81 and

    values supersede these values. 

    operation only. Coordinated signal system timing 

8.  Maximum times shown in timing chart are for free-run

    controller returns to normal operation. 

7.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

6.  This intersection features an optical preemption

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

A
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ST = STOP TIME
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DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

EVx = EMERGENCY VEHICLE PREEMPT

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 26.1

LOAD

SWITCH NO.

NU = Not Used

DESIGNED:   September 2014

REVISED:   N/A       

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

THE SIGNAL DESIGN:   05-0228T4   

  05-0228T4 

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 8. Set the Red Revert interval on the controller to 1 second.

    Signal System.

 9. This cabinet and controller are part of the Durham
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ON OFF

SW2

WD ENABLE

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED
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Electrical Detail - Temporary 4                     

OVERLAP 3...............NOT USED

STARTUP CALLS PROGRAMMING

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

Program extend time on optical detector units for 2.0 sec for EVB.

                EVB Clearance Phases = 6

OVERLAP 1...............NOT USED

PHASES USED.............2,4,6

LOAD SWITCHES USED......S2,S5,S8

(remove jumper and set switches as shown)

REMOVE JUMPER AS SHOWN

SEALED:   04/02/2015

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

         VEHICLE CALLS 2,4,6

Main Menu - 9) UTILITIES - 1) STARTUP
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PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU NU

128 134

130 103 136

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU NU

OL1 OL2 OL3 OL4

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

NU

NOTES

NU NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC
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T
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N

S

S
S
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S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

NUNU NU

REMOVE DIODE JUMPER 2-6.

NU
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ex

ex

e
x

e
x

4241

62

61

ex

8182

ex

22

232A

2B

21

R

Y

G

12"

R

Y

F
Y

12"

81,82

61,62

41,42

22,23

SIGNAL FACE I.D.

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

0

4

+

8

F
L
A
S
H

GR

F

Y R Y

R

21

22,23

41,42

11

61,62

81,82

F

Y R Y

G

R G R

R Y

G R Y

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
R
IA

N

C
A

L
L

-

-

-

- -

-

- -

-

-

- -2

4

SEC.SEC. - - -

E
X
IS

T
IN

G

-

*

*

*

*

*

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
Y
S
T
E

M
 

L
O

O
P
S

(ft)

R
E
S

E
R

V
E

D

C
O

U
N

T

E
X

T
E

N
S
IO

N

T
Y

P
E
 
3

C
A

L
L
IN

G

A
L
T

E
R

N
A

T
E

-

-

- -

-

-

- - - - - -

----

---

- - - -

4A

X

X

X

X

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

--- - - -X X6A

-

* - -

10

* -

6-*06x406B

8-*06x408A

2

6

-

- SEC. - SEC. - - - - X *---X-2B 6x40

2A 6x6 70

*

*

6x40

6x6 70

0

0

10

6A

6B

4A

8A

04+8

-

-

11

P21

P22

PEDESTRIAN DETECTION

P21,P22 N/A N/A N/A X - 2 - SEC. - SEC. X- - - - - - - - X-

16"

P21,P22 DRKDWW

P42

P41

P41,P42 N/A N/A N/A X - 4 - SEC. - SEC. X- - - - - - - - -X

P41,P42 WDW DRK

P41,P42

P21,P22

10

R

Y

F
Y

12"

Optical Detector ex

E

V

B

R

R

R

G

11

Signal Upgrade - Temporary Design 6 (TMP Phase 2, Steps 1-6)  

e
x

e
x

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *
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-MIN PED CLEARANCE 5 5 - -

Type I Signal Pedestal

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

10 9

ex

ex

ex

ex

ex

ex

F

Y

Dums

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

*

*

EV Preempt Phases

(01+6)
EVB

OL3

 shown. Min Green for all other phases should not be lower than 4 seconds.

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

2

Rigid Conduit

Rigid Conduit

* See Note 12

All Heads L.E.D.

#10
NOTE
SEE

    required.

14. Contractor shall adjust video detection zones as 

    reference only.  See sheets P1-P3 for location details.

13. Pedestrian pedestals are conceptual and shown for 

    this phase of construction.

12. Reconnect and unbag signal head #21 during

    values supersede these values.   

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

9.  This intersection features an optical preemption

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

    construction.

    and optical detector #10  during this phase of 

3.  Reposition signal heads #11, #21, #22, #23, #61, #62 

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

SCHOOL

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

EVx = EMERGENCY VEHICLE PREEMPT

Sig. 27.1

* *

LOAD

SWITCH NO.

104

106

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

THE SIGNAL DESIGN:   05-0228T6   

  05-0228T6 

Electrical Detail - Temporary 6 - Sheet 1 of 2      

113

115

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham
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ON OFF

SW2

WD ENABLE

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

OVERLAP 1...............*

* See FYA PPLT Programming Detail on Sheet 2.

** Phase used only during Preempt.

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

 9. Program Startup Ped Calls for phases 2 and 4.

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 1 during Startup. Phase 1 used 

LOAD SWITCHES USED......S1,S2,S3,S5,S6,S8,S11,AUX S1,AUX S4

PHASES USED.............**1,2,2 PED,4,4 PED,6,8

SEALED:   04/02/2015

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

OVERLAP 3...............2+6
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SEAL

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P41,

P42

S2S1

127

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 81,82 21

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

27 69TB8-5,6 I12L 2 4 PEDP41,P42

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

R

Y

Y

F

11

01 GREEN (127)

R

Y

Y

F

OL1 RED (A121)

OL1 GREEN (A123)

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

21

 OL1 YELLOW (A122)  OL3 YELLOW (A115)

25 67TB8-4,6 I12U 2P21,P22 2 PED

P21,

P22
NU

NOTES

NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 2-6, 2-9, 2-11, 2-13, 4-8, 4-14, 6-9, 6-11, 6-13,

8-14, 9-11, 9-13 and 11-13.

4/2/2015 
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Sig. 27.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 2 MIN FDW = 5

                PHASE 4 MIN FDW = 5

Program extend time on optical detector units for 2.0 sec for EVB.
                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 
The following will cause the overlap green output to flash, which

is wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-0228T6   

Electrical Detail - Temporary 6 - Sheet 2 of 2      

  05-0228T6 

SEALED:   04/02/2015

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

                    

OVERLAP [3]:

                VEH SET 1  = 2,6

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 2.5

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

     Program overlap as follows:               

      Main Menu - 4) OVERLAP

          

PRESS ’+’ TWICE

OVERLAP [3] PROGRAMMING DETAIL

N
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R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER
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R
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NOTE:  FOR SIGNAL HEAD 21
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PEDESTRIAN MOVEMENT
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Prepared for the Offices of:

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

06

VEH. RECALL

2033 SOFTWARE w/2070 CONTROLLER

02

50

2.4

3.8

3.0

10

OFF

50

2.4

3.8

3.0

10

3.0

-

3.0

-

-

3.0

-

3.0

-

-

YELLOW LOCK

10

4

R/
W

R/
W

R
/

W

R
/

W

R
/

W

R/W

R
/

W

R
/

W

U-3308

VEH. RECALL

YELLOW LOCK

NOTES

05-0228T7

-

-

ex

ex

4241

ex

ex 62

61

ex

8182

ex

ex

22

23

ex

e
x

e
x

21

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
R
IA

N

C
A

L
L

-

-

-

- -

- -2

SEC.SEC. -

- -

E
X
IS

T
IN

G

*

*

*

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
Y
S
T
E

M
 

L
O

O
P
S

(ft)

R
E
S

E
R

V
E

D

C
O

U
N

T

E
X

T
E

N
S
IO

N

T
Y

P
E
 
3

C
A

L
L
IN

G

A
L
T

E
R

N
A

T
E

- -

- - - - - -

----

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

--- - - -X X

6A

-

-

10

606x406B

806x408A

6

-

- - - - X *---X-

2A 6x6 70 *

6x6 70

08

35

2.1

3.0

2.0

7

NONE

NONE

2.0

-

2.0

-

-

-

-

-

-

2A

6A

6B

8A

ex

R

Y

G

12"

41,42*

R

Y

G

12"

All Heads L.E.D.

SIGNAL FACE I.D.

08

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

BB

"No Left Turn" (R3-2)

"No Right Turn" (R3-1)

C

Work Area N/A

N/A

N/A

N/A

Construction Easement

N/ABarricades

Direct Bury

Permanent Utility Easement

C
w/ Flags

"Dual Turn Arrows" (R10-21)

C

B

A

-

*-

OFF

- *

- *

11

P21

P22

P21,P22 N/A N/A N/A - X 2 - SEC. - SEC. X- - - - - - - - X-

16"

P21,P22

Drums

-

-

01

OFF

-

-

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

F
L
A
S
H

GR R

22,23

11

61,62

81,82

F

Y R Y

G R Y

G R Y

P21,P22 DRKDWW

E

V

B

R

R

G

DW

R

Y

G

12"

R

Y

F
Y

12"

R

Y

F
Y

12"

11

21*

EV Preempt Phases

(01+6)
EVB

0

8

P41,P42*

P42

P41

16"

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

10

81,82

61,62

22,23

* See Note 11

-

3.1

3.8

-

-

NONE

NONE

-

-

-

-

-

#9
NOTE
SEE

Signal Upgrade - Temporary Design 7 (TMP Phase 2, Steps 7-12)  

Sig. 28.0

-MIN PED CLEARANCE 5 - -
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SEC.
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SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

ex

e
x

e
x

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

PEDESTRIAN DETECTION

   

    required.

12. Contractor shall adjust video detection zones as

    of construction.

    pedestrian heads #P41 and #P42 during this phase 

11. Disconnect and bag signal heads #21,#41 and #42 and 

    values supersede these values.   

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

8.  This intersection features an optical preemption 

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

 4 seconds.

 2 and 6 lower than what is shown.  Min Green for all other phases should not be lower than 

* These values may be field adjusted.  Do not adjust Min Green and Extension times for phases

2

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

EVx = EMERGENCY VEHICLE PREEMPT

Sig. 28.1

*

LOAD

SWITCH NO.

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

THE SIGNAL DESIGN:   05-0228T7   

  05-0228T7 

Electrical Detail - Temporary 7 - Sheet 1 of 2      

113

115

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

    Signal System.

10. This cabinet and controller are part of the Durham

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

2 PED

ISOLATOR

DC

NOTE:

IN INPUT FILE SLOT I12.

INSTALL DC ISOLATORS

S
L
O
T
 
E
M
P
T
Y

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9
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T

E
R

N
A

L
 D
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 S

W
IT

C
H

E
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REMOVE JUMPERS AS SHOWN
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ON OFF

SW2

WD ENABLE

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

OVERLAP 1...............*

* See FYA PPLT Programming Detail on Sheet 2.

** Phase used only during Preempt.

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

NOT

USED

LOAD SWITCHES USED......S1,S2,S3,S8,S11,AUX S1

PHASES USED.............**1,2,2 PED,6,8

OVERLAP 3...............NOT USED

 8. Program Startup Ped Call for phase 2.

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 1 during Startup. Phase 1 used 

SEALED:   04/02/2015

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.
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2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

S2S1

127

129 135

A122

NU NU

128 134

130 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 NU 81,82 NU

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

R

Y

Y

F

11

01 GREEN (127)

OL1 RED (A121)

OL1 GREEN (A123)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

 OL1 YELLOW (A122)

25 67TB8-4,6 I12U 2P21,P22 2 PED

P21,

P22
NU

NOTES

NU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

NUNU

REMOVE DIODE JUMPERS 1-6, 1-9, 2-6, 2-9, 2-13, 6-9, 6-13 and 9-13.

4/2/2015 
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Sig. 28.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 2 MIN FDW = 5

Program extend time on optical detector units for 2.0 sec for EVB.

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-0228T7   

Electrical Detail - Temporary 7 - Sheet 2 of 2      

  05-0228T7 

SEALED:   04/02/2015

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 
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Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/A

N/A

Construction Easement

N/ABarricades

Direct Bury N/A

Permanent Utility Easement
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ex
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4241

62

61

ex

8182

ex

22

232A
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21
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SIGNAL FACE I.D.

TABLE OF OPERATION

FACE

SIGNAL

PHASE
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6
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Y R Y
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21

22,23

41,42

11

61,62

81,82
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R G R

R Y

G R Y
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STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS
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N
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CARRY
(STRETCH)
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LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

--- - - -X X6A

-

- * -

10

* -

6*-06x406B

8*-06x408A

2

6

-

- SEC. - SEC. - - - - X *---X-2B 6x40

2A 6x6 70

-

-

6x40

6x6 70

0

0

10

6A

6B

4A

8A

04+8

SCHOOL

*

*

11

P21

P22

PEDESTRIAN DETECTION

P21,P22 N/A N/A N/A - X 2 - SEC. - SEC. X- - - - - - - - X-

16"

P21,P22 DRKDWW

P42

P41

P41,P42 N/A N/A N/A - X 4 - SEC. - SEC. X- - - - - - - - X-

P41,P42 WDW DRK

10

R

Y

F
Y

12"

Optical Detector ex
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V
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R

R

R

G

11

e
x

e
x

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

NONE

-

-

06

VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

02 04

OFF

3.0

-

3.0
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2.0

-

2.0

-

-

3.0

-
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0
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OFF

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       
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61,62

41,42*

22,23

P81.P82
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P81,P82 WDW DRKDW
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Signal Upgrade - Temporary Design 8 (TMP Phase 2, Steps 7-12)  

ex

ex

ex

ex

ex

Sig. 29.0

-MIN PED CLEARANCE 5 - 10

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

16 19

8

F

Y

Drums

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

*

*

SEC.
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EV Preempt Phases

#9
NOTE
SEE

(01+6)
EVB

2

OL3

  shown. Min Green for all other phases should not be lower than 4 seconds.

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

ex

21*

* See Note 11

All Heads L.E.D.

    required.

12. Contractor shall adjust video detection zones as 

    phase of construction.

    and pedestrian heads #P41 and #P42 during this 

11. Reconnect and unbag signal heads #21, #41 and #42

    values supersede these values.  

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15
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1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

EVx = EMERGENCY VEHICLE PREEMPT

Sig. 29.1

* *

LOAD

SWITCH NO.

104

106

*

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
L
O
T
 
E
M
P
T
Y

PED PUSH

BUTTONS

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection 

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection. Perform

VI
DEO 

DETECTI
ON

THE SIGNAL DESIGN:   05-0228T8   

  05-0228T8 

Electrical Detail - Temporary 8 - Sheet 1 of 2      

113

115

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

S
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M
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S
L
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P
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S
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E
M
P
T
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2 PED

ISOLATOR

DC

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

YELLOW DISABLE
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ON OFF

SW2

WD ENABLE

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

OVERLAP 1...............*

* See FYA PPLT Programming Detail on Sheet 2.

** Phase used only during Preempt.

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 1 during Startup. Phase 1 used 

110

112

NOTE:

I12 AND I13.

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

8 PED

ISOLATOR

DC

NOT

USED

 9. Program Startup Ped Calls for phases 2, 4 and 8.

LOAD SWITCHES USED......S1,S2,S3,S5,S6,S8,S11,S12,

AUX S1,AUX S4

PHASES USED.............**1,2,2 PED,4,4 PED,6,8,8 PED

SEALED:   04/02/2015

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070. OVERLAP 3...............2+6
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H CAROL
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RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P41,

P42

S2S1

127

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NUNU NU22,23 41,42 NU 81,82 21

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

27 69TB8-5,6 I12L 2 4 PEDP41,P42

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

R

Y

Y

F

11

01 GREEN (127)

R

Y

Y

F

OL1 RED (A121)

OL1 GREEN (A123)

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

21

 OL1 YELLOW (A122)  OL3 YELLOW (A115)

25 67TB8-4,6 I12U 2P21,P22 2 PED

P21,

P22
NU

NOTES

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

P81,

P82

28 70TB8-8,9 I13L 2P81,P82 8 PED

6-13, 8-14, 8-16, 9-11, 9-13, 11-13 and 14-16.

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 2-6, 2-9, 2-11, 2-13, 4-8, 4-14, 4-16, 6-9, 6-11,

4/2/2015 

https://trust.docusign.com
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Sig. 29.2

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

1.  Program EVB preempt as follows:

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

                EVB Clear = 2

                EVB Clearance Phases = 1,6

2.  Program general preemption parameters as follows:

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

                Min Time Before PE ForceOff = 1

3.  Ped Clear Before Preempt is a pedestrian timing

    parameter, and is programmed as follows:

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

                PHASE 2 MIN FDW = 5

                PHASE 4 MIN FDW = 8

Program extend time on optical detector units for 2.0 sec for EVB.
                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 
The following will cause the overlap green output to flash, which

is wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

THIS ELECTRICAL DETAIL IS FOR

DESIGNED:   September 2014

REVISED:   N/A       

THE SIGNAL DESIGN:   05-0228T8   

Electrical Detail - Temporary 8 - Sheet 2 of 2      

  05-0228T8 

                PHASE 8 MIN FDW = 10

SEALED:   04/02/2015

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

                    

OVERLAP [3]:

                VEH SET 1  = 2,6

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 2.5

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

     Program overlap as follows:               

      Main Menu - 4) OVERLAP

          

PRESS ’+’ TWICE

OVERLAP [3] PROGRAMMING DETAIL
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NOTE:  FOR SIGNAL HEAD 21
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05-0228

40

1"=40’

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

N/ADirectional Drill

AA

NOTES

SIGNAL FACE I.D.

All Heads L.E.D.

Signal Upgrade - Final Design               

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue
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750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-

06

VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

02 04

50

2.6

3.8

3.0

10

35

2.6

3.3

2.0

7

35

2.6

3.3

2.0

7

OFF

50
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3.8

3.0

10

3.0

-

3.0

-

-

2.0

-
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-

-

3.0

-

3.0

-

-

2.0

-

2.0

-

-

NONENONE YELLOW LOCK

4 4

11 1610

OL2

 

SEC.

SEC.
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YELLOW LOCK
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SEC.

SEC.

SEC.

SEC.

SEC.

SEC.
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YELLOW LOCK
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50

2.6

3.8

3.0
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Street Name Sign

4 4

16

2A

4B 4A

8A 8B

6B

6A

2B
21

22

23

11

61

62

81
82 83

4342
41

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.
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N
E

W

E
X
IS

T
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SEC.

DELAY
CARRY
(STRETCH)
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P
E

D
E
S

T
R
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N

C
A

L
L

-

-

-

-

-

-

- -

-

-

-

- -

-

-

-

-

- -

X

2

4

8

SEC.SEC. - - -

E
X
IS

T
IN

G

X

X

-

X

X

-

X

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
Y
S
T
E

M
 

L
O

O
P
S

(ft)

R
E
S

E
R

V
E

D

C
O

U
N

T

E
X

T
E

N
S
IO

N

T
Y

P
E
 
3

C
A

L
L
IN

G

A
L
T

E
R

N
A

T
E

-

-

-

-

- -

-

-

-

-

- - - - -

---

- - - X

---

- - -

- - - X

4A

8B

6x40 2-4-2

X

X

X

X

X

X

X

X

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

-- - - -X X6A

4B 10

-

X

X

-

-

-

3

PEDESTRIAN DETECTION

P41,P42 N/A N/A N/A X - 4 - SEC. - SEC. X- - - - - - - - X

P61,P62 N/A N/A N/A X - 6 - SEC. - SEC. X- - - - - - - - -

P81,P82 N/A N/A N/A X - 8 - SEC. - SEC. X- - - - - - - - X

P21,P22 N/A N/A N/A X - 2 - SEC. - SEC. X- - - - - - - - X

X -

-

-

X

-

6-X02-4-26x406B

8-X02-4-26x408A

2

4

6

-

- SEC. - SEC. - - - - X X--X-2B 6x40

2A 6x6 4 70

X

X

6x40

6x40

6x6 4

2-4-2

2-4-2

2-4-22-4-2

70

0

0

0

0

10

3

R/
W

R/
W

R
/

W

R
/

W

R
/

W

R/W

R
/

W

R
/

W

NC 55 (N. Alston Ave.)

NC 5
5 (

N. A
lst

on
 Av

e.)

T
a
y
lo
r
 

S
t
r
e
e
t

2
5
 

M
p
h
 
 
 
 
-
2

%
 

G
r
a
d
e

T
a
y
lo
r
 

S
t
r
e
e
t

35 Mph    +1% Grade

35 
Mph

  
  

+3
% 

Gr
ad

e

A

P21

P82

P22
P41

P42

P61

P81
P62

A

A

A

U-3308

ON ON

+
6

%
 

G
r
a
d
e

2
5
 

M
p
h

VEH. RECALL

YELLOW LOCK

R

Y

F
Y

12"

11

10

Optical Detector ex
01

NONE

NONE

-

-

-

-

OFF

TABLE OF OPERATION

FACE

SIGNAL

PHASE

0

2

+

6

0

4

+

8

F
L
A
S
H

GR

F

Y R Y

R

21

22,23

42,43

11

61,62

82,83

F

Y R Y

G

R G R

R Y

G R Y

P21,P22 DRKDWW

P41,P42 WDW DRK

E

V

B

R

R

R

G

DW

DW

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

81 R R
F

Y

41 R
F

Y R

P61,P62

P81,P82 W

W

DW

DW DRK

DRKDW

DW

R

R

81

41

21

-

3.3

3.8

-

-

-

-

-

-

-

Sig. 30.0 

- 8MIN PED CLEARANCE

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

5 6 8

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

F

Y

Type I Pushbutton Post

-

-

-

-

-

-

Metal Pole with Mastarm
existing

existing

exType II Signal Pedestal

49’ +/- Rt.
Sta. 49+05+/- -LALT-
See Loading Diagram
Metal Pole #10

46’ +/- Lt.
Sta. 48+57+/- -LALT-
See Loading Diagram
Metal Pole #9

Arm "A"

Arm "A"

Arm "B"

Arm "B"

EV Preempt Phases

#9
NOTE
SEE

(01+6)
EVB

2

  phases should not be lower than 4 seconds.

* 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

   

    reference only.  See sheets P1-P3 for location details.

11. Pedestrian pedestals are conceptual and shown for 

    values supersede these values.   

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation. 

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

S
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O
T
 
E
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Y

S
L
O
T
 
E
M
P
T
Y

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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Electrical Detail - Sheet 1 of 2        

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

2A

2B

2

2

4

4A

4

4B

6

6

6A

6B

8

8

8A

8B

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

6 PED

ISOLATOR

DC

S
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S
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P
T
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N
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S
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O
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T
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I
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E
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F
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T

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
M s

la
ng

i
S

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

EVx = EMERGENCY VEHICLE PREEMPT

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

IN
T

E
R

N
A

L
 D

IP
 S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN
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A
N

N
E

L
 P

R
O

G
R

A
M

 C
A

R
D

ON OFF

SW2

WD ENABLE

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 30.1

* *

LOAD

SWITCH NO.

115

113 104

106 121

119 110

112

***

NU = Not Used

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

OVERLAP 1...............*

LOAD SWITCHES USED......S1,S2,S3,S5,S6,S8,S9,S11,S12,

AUX S1,AUX S2,AUX S4,AUX S5

* See FYA PPLT Programming Detail on Sheet 2.

THE SIGNAL DESIGN:   05-0228  

DESIGNED:   September 2014

REVISED:   N/A       

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 1 YELLOW FIELD

(126)

LOAD RESISTOR INSTALLATION DETAIL

(install resistor as shown below)

(EVB)

NOTE:

I12 AND I13.

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

PED PUSH

BUTTONS

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

TOMAR 4-CH

S
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O
T
 
E
M
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T
Y

S
L
O
T
 
E
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T
Y

S
L
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T
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M
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Y

S
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Y

S
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E
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Y
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E
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Y
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Y
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E
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Y

S
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T
 
E
M
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Y

S
L
O
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E
M
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T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

 9. Program Startup Ped Calls for phases 2, 4, 6, and 8.

    Signal System.

11. This cabinet and controller are part of the Durham

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

OVERLAP 2...............4+8

OVERLAP 4...............4+8

** Phase used only during Preempt.

SEALED:   04/02/2015

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

   

3. Ensure that Red Enable is active at all times during normal operation.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

4. Ensure conflict monitor communicates with 2070.

PHASES USED.............**1,2,2 PED,4,4 PED,6,6 PED,8,8 PED

OVERLAP 3...............2+6

S
L
O
T
 
E
M
P
T
Y

N
O

R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

INPUT FILE CONNECTION & PROGRAMMING CHART

      AS SPECIFIED ON SIGNAL DESIGN PLANS.

NOTE:  PROGRAM DETECTOR DELAY AND CARRYOVER TIMES

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

R

Y

Y

F

11

01 GREEN (127)

R

Y

Y

F

OL1 RED (A121)

OL1 GREEN (A123)

OL3 RED (A114)

OL3 GREEN (A116)

(wire signal heads as shown)

R

Y

Y

F

R

Y

Y

F

OL2 RED (A124)

OL2 GREEN (A126)

OL4 RED (A1O1)

OL4 GREEN (A1O3)

41

FYA SIGNAL WIRING DETAIL

81

21

 OL2 YELLOW (A125)

 OL1 YELLOW (A122)  OL3 YELLOW (A115)

 OL4 YELLOW (A1O2)

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6

61,62

8
2

PED

4

PED

6

PED

8

PED

P21,

P22

P41,

P42

P61,

P62

P81,

P82

S2S1

127

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

11

*

11

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

A124

A125

A126

A101

A102

A103

81 41NU NU22,23 42,43 NU 82,83 21

OL1 OL2 OL3 OL4

See pictorial of head wiring in detail below.

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J13

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (EVB)

Channel 1 

Input (UNUSED)

Channel 2 

26 68TB8-7,9 I13U 2P61,P62 6 PED

28 70TB8-8,9 I13L 2P81,P82 8 PED

27 69TB8-5,6 I12L 2 4 PEDP41,P42

25 67TB8-4,6 I12U 2P21,P22 2 PED

2A I2UTB2-5,6 39 21 5 7

2B I2LTB2-7,8 43 25 5 7

4A I6UTB4-9,1O 41 43 5 7

4B I6LTB4-11,12 45 47 5 7

6A J2UTB3-5,6 6402 5 7

6B J2LTB3-7,8 44 66 5 7

8A J6UTB5-9,1O 42 84 5 7

8B J6LTB5-11,12 46 88 5 7

NOTES

REMOVE DIODE JUMPERS 1-6, 1-9, 1-11, 2-6, 2-9, 2-11, 2-13, 2-15, 4-8, 4-10, 4-12,

10-16, 11-13, 11-15, 12-14, 12-16, 13-15 and 14-16.

4-14, 4-16, 6-9, 6-11, 6-13, 6-15, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 9-15, 10-12, 10-14,

4/2/2015 

https://trust.docusign.com
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750 N. Greenfield Pkwy, Garner, NC 27529
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Sig. 30.2

THE SIGNAL DESIGN:   05-0228  

DESIGNED:   September 2014

REVISED:   N/A       

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 2, 3, 4

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

                PHASE 8 MIN FDW = 8

                PHASE 6 MIN FDW = 6

                PHASE 4 MIN FDW = 8

                PHASE 2 MIN FDW = 5

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 1,6

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

Program extend time on optical detector units for 2.0 sec for EVB.

          

OVERLAP [2]:

          YELLOW CLEARANCE = 3.3

             RED CLEARANCE = 2.6

          

OVERLAP [3]:

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 2.6

          

OVERLAP [4]:

          YELLOW CLEARANCE = 3.3

             RED CLEARANCE = 2.6

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 10

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

PRESS ’+’

OVERLAPS [2-4] PROGRAMMING DETAIL

PRESS ’+’

PRESS ’+’

                Phase 1 RED = 97, Phase 1 YELLOW = 98

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 1 = 99

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 1

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 11)

FYA PPLT PROGRAMMING

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

                VEH SET 1  = 4,8

                VEH SET 1  = 4,8

SEALED:   04/02/2015

SPECIAL NOTES EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 1 during Startup. Phase 1 used 

                VEH SET 1  = 2,6
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         
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NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Arm "A" Arm "B"

Design Loading for METAL POLE NO. 9, MAST ARM B

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

   Durham County    Division 5               Durham

 J Hochanadel  

+0.75 ft.

-1.31 ft.

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

         Taylor Street          

               at               

  NC 55 (North Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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1025 Wade Avenue

Design Loading for METAL POLE NO. 9, MAST ARM A 
METAL POLE No. 9

      U-3308      

   M Copple    

05-0228

N/A

example

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

33’

H1=18.0’

1’

Design Loading for METAL POLE NO. 10, MAST ARM A 

60’

10’

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

Elevation View @ 0

STREET NAME SIGN

5’ 5’ 6’

RIGID MOUNTED

STREET NAME SIGN-0.36 ft.

+0.42 ft.

Sig. 30.3

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

55’

H1=19.0’

5’5’28’

Elevation View @ 270

STREET NAME SIGN

10’6’

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

15.8 S.F.
72.0" L

X
31.5" W

58.5" L
X

31.5" W
12.8 S.F.

20.7 S.F.
62.0" L

X
48.0" W

RIGID MOUNTED 

SIGN

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         
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NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

   Durham County    Division 5               Durham

 J Hochanadel  

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

         Taylor Street          

               at               

  NC 55 (North Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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N/A

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

Design Loading for METAL POLE NO. 10, MAST ARM B

4 & 5

See Notes

55’

H1=23.0’

5’5’

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

60’

33’

H1=20.5’

1’ 6’

Design Loading for METAL POLE NO. 10, MAST ARM A 
METAL POLE No. 10

10’

28’

Arm "A" Arm "B"

0.0 ft.

-0.75 ft.

0.0 ft.

+1.29 ft.

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

+3.39 ft.

Elevation View @ 0

Elevation View @ 270

STREET NAME SIGN

10’6’

STREET NAME SIGN

5’ 5’

RIGID MOUNTED

STREET NAME SIGN

+0.17 ft.

Sig. 30.4

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

15.8 S.F.
72.0" L

X
31.5" W

58.5" L
X

31.5" W
12.8 S.F.

20.7 S.F.
62.0" L

X
48.0" W

RIGID MOUNTED 

SIGN

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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NOTES

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND
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NOTES

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

BB

Work Area N/A

N/A

"No Left Turn" (R3-2)

"No Right Turn" (R3-1)

N/ABarricades

Direct Bury
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RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *
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6x6 70

57’ +/- Lt.
Sta. 57+53+/- -LALT- 

57’ +/- Lt.
Sta. 56+83+/- -LALT- 

47’ +/- Rt.
Sta. 56+78+/- -LALT- 

Construction Easement N/A

Permanent Utility Easment

Permanent Drainage Easment

N/A

N/A

C D

6A

6B

6A

6B

C

D

C

D

"Left Arrow Only" (R3-2)

"Right Arrow Only" (R3-1)

48’ +/- Rt.
Sta. 56+60+/- -LALT- 

35

2.3

3.0

2.0

7

P22

35 Mph    +3% Grade

 be lower than 4 seconds.

 phases 2 and 6 lower than what is shown.  Min Green for all other phases should not 

* These values may be field adjusted.  Do not adjust Min Green and Extension times for 

10

(08)
EVB

EV Preempt Phases

#11
NOTE
SEE

E

V

B

R

R

R

G

   

   

    values supersede these values.

    operation only. Coordinated signal system timing 

12. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

11. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

10. This intersection features an optical preemption

9.  Pavement markings are existing.

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

    of vehicles turning right on red.

4.  Locate new cabinet as to not obstruct sight distance

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

Optical Detector ex

10

Signal Upgrade - Temporary Design 1 (TMP Phase 1, Steps 1-10)

ex
ex

Slack SpanSlack Span

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

81,82

62,63

22,23

DW

22,23

22

23

Sig. 31.0

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

7MIN PED CLEARANCE 5 - -
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=  DENOTES POSITION

OF SWITCH

7
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13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.
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Sig. 31.1

THE SIGNAL DESIGN:   05-1029T1

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

NOTE:

IN INPUT FILE SLOT I12

INSTALL DC ISOLATOR

(EVB)

     Signal System.

 10. This cabinet and controller are part of the Durham

 

  9. Set the Red Revert interval on the controller to 1 second.

  8. Program Startup Ped Call for phase 2.

 

     program block assignments.

  7. Ensure start up flash phases are coordinated with flash

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

Electrical Detail - Sheet 1 of 2 (Temporary Design 1)   

NU = Not Used

*

*

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR

S
L
O
T
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P
T
Y

S
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T
 
E
M
P
T
Y

VI
DEO 

DETECTI
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Y
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L
O
T
 
E
M
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T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4-CH

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

2 PED

DC

ISOLATOR

NOT

USED

PED PUSH

BUTTONS

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

PHASES USED.............2,2 PED,6,8

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

LOAD SWITCHES USED......S2,S3,S8,S11,AUX S1

OVERLAP 3...............NOT USED

OVERLAP 1...............2+6

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.
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T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

R

Y

Y

F

61

OL1 RED (A121)

OL1 GREEN (A123)

 OL1 YELLOW (A122)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J12

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (Not Used)

Channel 2 

Input (EVB)

Channel 1

NOTES

REMOVE DIODE JUMPERS 2-6, 2-9, 2-13, 6-9, 6-13 and 9-13.

ARROW

YELLOW

FLASHING

See pictorial of head wiring in detail below.

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

NU

32

NU

1

NU

5

NU

74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S4S2S1 S7 S10S5 S8 S11
LOAD

S3 S6 S9 S12

129 135

S1
AUX

A122

NU NU NU NU

S2
AUX

S3
AUX

S4
AUX

S5
AUX

S6
AUX

SPARE

NU

SPARE

128 134

130 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.

113

115

P22

P21,
NU NU NU NU 61

25 67TB8-4,6 I12U 2P21,P22 2 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

OL1 OL2 OL3 OL4

22,23 62,63

4/7/2015 
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Sig. 31.2

THE SIGNAL DESIGN:   05-1029T1

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

OVERLAP [1]:

                LOADSWITCH = 9

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 1.3

Electrical Detail - Sheet 2 of 2 (Temporary Design 1)   

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

(SIGNAL HEAD 61)

OVERLAP GREEN FLASH PROGRAMMING

OLAP G FL = 1

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

is wired to the FYA. Program as follows:

The following will cause the overlap green output to flash, which

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

OVERLAP (1) PROGRAMMING DETAIL

      END OF OVERLAP PROGRAMMING

                VEH SET 1  = 2,6

SEALED:   4/2/15    

                PHASE 2 MIN FDW = 5

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:
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CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

MIN PED CLEARANCE 5 - - - -

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

                                

NC 55 (N. Alston Ave.)
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Video Detection Area

Video Detector

* Video Detection Zone
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*

*
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EV Preempt PhasesEV Preempt Phases

#10
NOTE
SEE

(03+8)
EVB

 phases should not be lower than 4 seconds.

* 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 

   

    required.  

12. Contractor shall adjust video detection zones as

    values supersede these values.

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

9.  This intersection features an optical preemption

8.  Pavement markings are existing.

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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CONTROLLER..............2070E

CABINET.................332 W/ AUX
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE
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THE SIGNAL DESIGN:   05-1029T2
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           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

Electrical Detail - Sheet 1 of 2 (Temporary Design 2)   

(EVB)

** * * *

*

NU = Not Used

*

LOAD SWITCHES USED......S2,S3,S4,S5,S8,S11

                        AUX S1,AUX S2,AUX S4,AUX S5

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

VI
DEO 

DETECTI
ON

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4-CH

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

2 PED

DC

ISOLATOR

NOT

USED

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

NOTE:

IN INPUT FILE SLOT I12

INSTALL DC ISOLATOR

PED PUSH

BUTTONS

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

PHASES USED.............2,2 PED,3*,4,6,8

     Signal System.

 11. This cabinet and controller are part of the Durham

 

 10. Set the Red Revert interval on the controller to 1 second.

  9. Program Startup Ped Call for phase 2.

 

     program block assignments.

  8. Ensure start up flash phases are coordinated with flash

  7. Program phases 4 and 8 for Double Entry.

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

INSTALLATION DETAIL

LOAD RESISTOR

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES (117)TERMINAL

PHASE 3 YELLOW FIELD

OVERLAP 2...............**

** See FYA PPLT Programming - Sheet 2.

OVERLAP 1...............2+6

OVERLAP 3...............2+6

OVERLAP 4...............4+8

   

*  Phase used only during Preempt.

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

    T. Joyce   

N
O

R

T
H CAROL
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ENGINEER

P
R
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AL

022013

SEAL

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR
NOTES

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

21

 OL3 YELLOW (A115)

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

41

 OL4 YELLOW (A102)

R

Y

Y

F

61

OL1 RED (A121)

OL1 GREEN (A123)

 OL1 YELLOW (A122)

R

Y

Y

F

31

OL2 RED (A124)

OL2 GREEN (A126)

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J12

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (Not Used)

Channel 2 

Input (EVB)

Channel 1

03 GREEN (118)

ARROW

YELLOW

FLASHING

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

NU

1

NU

5

NU

74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S4S2S1 S7 S10S5 S8 S11
LOAD

S3 S6 S9 S12

129 135

S1
AUX

A122

NU

S2
AUX

S3
AUX

S4
AUX

S5
AUX

S6
AUX

SPARE

NU

SPARE

128 134

130 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.

113

115

P22

P21,
NU NU NU 6131 31 21 41

118

A124

A125

A126

A114

A115

A116

A101

A102

A103

101

102

103

42,43

See pictorial of head wiring in detail below.

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

25 67TB8-4,6 I12U 2P21,P22 2 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

OL1 OL2 OL3 OL4

 OL2 YELLOW (A125)

                   6-11, 6-13, 8-10, 8-12, 9-11, 9-13, 10-12 and 11-13.

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12, 6-9,

22,23 62,63

4/7/2015 

https://trust.docusign.com


3. Remove Flasher Unit 2.

1. On rear of PDA - Remove wire from Term. T2-4 and Terminate on T2-2.

2. On rear of PDA - Remove wire from Term. T2-5 and Terminate on T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

The changes listed above ties all Phases and Overlaps to Flasher Unit 1.

same approach, make the following flasher circuit changes:

In order to insure that signals flash concurrently on the 

THIS ELECTRICAL DETAIL IS FOR
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Sig. 32.2

THE SIGNAL DESIGN:   05-1029T2

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

OVERLAP [1]:

                LOADSWITCH = 9

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 1.5

Electrical Detail - Sheet 2 of 2 (Temporary Design 2)   

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

OVERLAP (1), (3) & (4) PROGRAMMING DETAIL

OVERLAP [3]:

                LOADSWITCH = 11

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 1.5

Press "+"

OVERLAP [4]:

                LOADSWITCH = 12

          YELLOW CLEARANCE = 4.4

             RED CLEARANCE = 1.7

      END OF OVERLAP PROGRAMMING

Press "+" Twice

(SIGNAL HEAD 21, 41 & 61)

OVERLAP GREEN FLASH PROGRAMMING

OLAP G FL = 1, 3, 4

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

is wired to the FYA. Program as follows:

The following will cause the overlap green output to flash, which

                PHASE 2 MIN FDW = 5

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 3,8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

                Phase 3 RED = 94, Phase 3 YELLOW = 95

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 3 = 96

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 3

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 31)

FYA PPLT PROGRAMMING

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 

                VEH SET 1  = 2,6

                VEH SET 1  = 2,6

                VEH SET 1  = 4,8

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   4/2/15    
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Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/ABarricades

Direct Bury

Drums

Construction Easement N/A

Permanent Utility Easment

Permanent Drainage Easment

N/A

N/A

8182

35 Mph    +3% Grade

ex

Optical Detector ex

P21

P22

05-1029T3

Signal Upgrade - Temporary Design 3 (TMP Phase 1, Steps 11-21)

8A

8B

21

31
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FLASHING DON’T WALK

ALTERNATE EXTENSION
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REDUCE 0.1 SEC EVERY *
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RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

TYPE 3 LIMIT

YELLOW LOCK

WALK *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

06

VEH. RECALL

2033 SOFTWARE w/2070 CONTROLLER

02

OFF

YELLOW LOCK
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03

35

1.9

4.4

-

-

35
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(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

A

A

"No Left Turn" (R3-2)A A

X -

NONE

* See Note 10

All Heads L.E.D.

Sig. 33.0

P61,P62

16"

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT
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 shown. Min Green for all other phases should not be lower than 4 seconds.

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

EV Preempt PhasesEV Preempt Phases

(03+8)
EVB

#8
NOTE
SEE

   

    required.

11. Contractor shall adjust video detection zones as

    phase of construction.  

    pedestrian signal heads #P21 and #P22 during this 

10. Disconnect and bag signal heads #21 and,#61, and 

    values supersede these values.

    operation only. Coordinated signal system timing 

9.  Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

8.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

7.  This intersection features an optical preemption

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

    #61, #62, and #63 during this phase of construction.

3.  Reposition signal heads #21, #22, #23, #41, #42, 43,

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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Sig. 33.1

THE SIGNAL DESIGN:   05-1029T3

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR

S
L
O
T
 
E
M
P
T
YVI

DEO 
DETECTI

ON
S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4-CH

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

6 PED

DC

ISOLATOR

NOT

USED

* * *

*

NU = Not Used

*

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

NOTE:

IN INPUT FILE SLOT I13

INSTALL DC ISOLATOR

PED PUSH

BUTTONS

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

     Signal System.

 11. This cabinet and controller are part of the Durham

 

 10. Set the Red Revert interval on the controller to 1 second.

  9. Program Startup Ped Call for phase 6.

 

     program block assignments.

  8. Ensure start up flash phases are coordinated with flash

  7. Program phases 4 and 8 for Double Entry.

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

Electrical Detail - Sheet 1 of 2 (Temporary Design 3)   

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T
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L
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R
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 C
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R
D

ON OFF

SW2

WD ENABLE

INSTALLATION DETAIL

LOAD RESISTOR

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES (117)

(EVB)

TERMINAL

PHASE 3 YELLOW FIELD

OVERLAP 2...............**

OVERLAP 4...............4+8

LOAD SWITCHES USED......S2,S4,S5,S8,S9,S11

                        AUX S2,AUX S5

PHASES USED.............2,3*,4,6,6 PED,8

OVERLAP 1...............NOT USED

OVERLAP 3...............NOT USED

   

*  Phase used only during Preempt.

** See FYA PPLT Programming - Sheet 2.

S
L
O
T
 
E
M
P
T
Y

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

    T. Joyce   
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ARROW

YELLOW

FLASHING

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

NU

1

NU

5

NU

74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S4S2S1 S7 S10S5 S8 S11
LOAD

S3 S6 S9 S12

129 135

S1
AUX

NU

S2
AUX

S3
AUX

S4
AUX

S5
AUX

S6
AUX

SPARE

NU

SPARE

128 134

130 136

107

109

108

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.

119

121

P62

P61,
NUNU NU NU31 31 NU 41

118

A124

A125

A126

A101

A102

A103

101

102

103

42,43

See pictorial of head wiring in detail below.

OL1 OL2 OL3 OL4

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

41

 OL4 YELLOW (A102)

R

Y

Y

F

31

OL2 RED (A124)

OL2 GREEN (A126)

03 GREEN (118)

 OL2 YELLOW (A125)

NOTES

22,23 62,63

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J12

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (Not Used)

Channel 2 

Input (EVB)

Channel 1

26 68TB8-7,9 I13U 2P61,P62 6 PED

                   6-15, 8-10, 8-12, and 10-12.

REMOVE DIODE JUMPERS 2-6, 2-15, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12, 

4/7/2015 

https://trust.docusign.com


3. Remove Flasher Unit 2.

1. On rear of PDA - Remove wire from Term. T2-4 and Terminate on T2-2.

2. On rear of PDA - Remove wire from Term. T2-5 and Terminate on T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

The changes listed above ties all Phases and Overlaps to Flasher Unit 1.

same approach, make the following flasher circuit changes:

In order to insure that signals flash concurrently on the 

THIS ELECTRICAL DETAIL IS FOR

SHEET NO.PROJECT REFERENCE NO.
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Sig. 33.2

THE SIGNAL DESIGN:   05-1029T3

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

Electrical Detail - Sheet 2 of 2 (Temporary Design 3)   

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

OVERLAP [4]:

                LOADSWITCH = 12

          YELLOW CLEARANCE = 4.4

             RED CLEARANCE = 1.4

      END OF OVERLAP PROGRAMMING

                PHASE 6 MIN FDW = 5

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 3,8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

                Phase 3 RED = 94, Phase 3 YELLOW = 95

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 3 = 96

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 3

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 31)

FYA PPLT PROGRAMMING

Press "+"Three Times

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 

                VEH SET 1  = 4,8

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

OVERLAP (4) PROGRAMMING DETAIL

SEALED:   4/2/15    

OLAP G FL = 4

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

is wired to the FYA. Program as follows:

The following will cause the overlap green output to flash, which

(SIGNAL HEADS 41)

OVERLAP GREEN FLASH PROGRAMMING

    T. Joyce   
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    required.

9.  Contractor shall adjust video detection zones as

    during this phase of construction.

    #P21 and #P22 to remain disconnected and bagged 

8.  Signal heads #21 and #61 and pedestrian signal heads

    optical detector #10 during this phase of construction.

7.  Disconnect and bag signal heads #31, #41, #81, #82, and

    values supersede these values.

    operation only. Coordinated signal system timing 

6.  Maximum times shown in timing chart are for free-run

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C
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IN INPUT FILE SLOT I13
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PED PUSH

BUTTONS

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE
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PROGRAMMING DETAIL
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SW2

WD ENABLE

OVERLAP 1...............NOT USED
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Y

     Signal System.

 10. This cabinet and controller are part of the Durham

 

  9. Set the Red Revert interval on the controller to 1 second.

  8. Program Startup Ped Call for phase 6.

 

     program block assignments.

  7. Ensure start up flash phases are coordinated with flash

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

S
L
O
T
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M
P
T
Y

S
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O
T
 
E
M
P
T
Y

LOAD SWITCHES USED......S2,S5,S8,S9

PHASES USED.............2,4,6,6 PED

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.
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SIGNAL HEAD HOOK-UP CHART

CMU
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1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.
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P62

P61,
NUNU NU NU NU
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42,43

See pictorial of head wiring in detail below.

OL1 OL2 OL3 OL4

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.
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NO.

PIN

NO.

NEMA

NOTES

22,23 62,63

FYA 1-9
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REMOVE DIODE JUMPERS 2-6, 2-15, and 6-15.
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With Push Button & Sign
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Junction Box
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R G RR

R R
F

Y

G R R Y

R

Y

F
Y

12"

R

Y

F
Y

12"

81,82*

62,63

42,43

22,23

P62P61

FLASHING DON’T WALK

ALTERNATE EXTENSION

-

-

-

-

REDUCE 0.1 SEC EVERY *

ADD PER VEHICLE *

MAXIMUM INITIAL *

-

-

3.0

-

3.0

-

-

3.0

-

3.0

-

-

2.0

-

2.0

-

-

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

- -

-

-

-

-

-

-

-

-

2.0

-

2.0

-

-

-

-

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

TYPE 3 LIMIT

YELLOW LOCK

WALK *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

06

VEH. RECALL

2033 SOFTWARE w/2070 CONTROLLER

02

OFF

YELLOW LOCK

OFF

03

35

2.1

4.4

-

-

35

1.4

4.4

2.0

7

NONE

NONE

04

NONE

ON

50

1.8

3.7

3.0

10

50

1.9

3.7

3.0

10

08

NONE

NONE

35

1.4

4.4

2.0

7

ON

0

1.4

4.4

0

0

OL4

22

23

P41,P42

-

-

* -

* -

*-

*-

DW

X -

35 Mph    +2% Grade

- 4

10

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

ex

ex

P81

P41

P42

e
x

e
x

ex

ex

ex

ex

*

*

*

*

P61,P62 W DW DW DRK

P81,P82 DW DRK

4

20

4

19

W

WDW

DW

X - - - - - --- SEC. SEC.--N/A N/A -6XN/AP61,P62

X - - - - - --- SEC. SEC.-N/A N/A -8 X -N/AP81,P82

X

X -

-

X-

R

Y

F
Y

12"

61**

21**

3
5
 

M
p
h
 

+
3

%
 

G
r
a
d
e

"No Left Turn" (R3-2)A A

A

A

P82

NONE

Sig. 35.0

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

-MIN PED CLEARANCE - 5 1010

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.
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           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

                                

NC 55 (N. Alston Ave.)

NC 55 (N. Alston Ave.)

6A

F

Y

ex

ex

exex

16"

P81,P82

P61,P62

P41,P42

16"

31*

41*

P21,P22**

e
x

10

* Video Detection Zone

*

Video Detection Area

Video Detector

*

*

*

*

*

31

e
x

e
x

e
x

8182

Type I Pushbutton Post

2

 shown. Min Green for all other phases should not be lower than 4 seconds.

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

EV Preempt PhasesEV Preempt Phases

(03+8)
EVB

#8
NOTE
SEE

2A

e
x

41

1.  Refer to "Road Standard Drawings NCDOT" dated

    January 2012, "Standard Specifications for

    Roads and Structures" dated January 2012.

2.  Do not program signal for late night 

    flashing operation unless otherwise directed 

    by the Engineer.

4.  Set all detector units to presence mode.

5.  Program all timing information into phase banks

    1,2, and 3 unless otherwise noted.

6.  Set phase bank 3 maximum limit to 250 seconds for 

    phases used. 

7.  This intersection features an optical preemption

    system. Shown locations of optical detectors

    are conceptual only.

8.  Upon completion of Emergency Vehicle Preemption,

    controller returns to normal operation.

9.  Maximum times shown in timing chart are for free-run

    operation only. Coordinated signal system timing 

    values supersede these values.

10. Reconnect and unbag signal heads #31, #41, #81, #82 

    and optical detector #10 during this phase of 

    construction.

11. Signal heads #21 and #61 and pedestrian signal heads

    #P21 and #P22 to remain disconnected and bagged 

    during this phase of construction.

12. Contractor shall adjust video detection zones as

    required.   

** See Note 11

* See Note 10

All Heads L.E.D.

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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Sig. 35.1

THE SIGNAL DESIGN:   05-1029T5

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR

S
L
O
T
 
E
M
P
T
YVI

DEO 
DETECTI

ON
S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4-CH

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

6 PED

DC

ISOLATOR

NOT

USED

* * *

*

NU = Not Used

*

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

PED PUSH

BUTTONS

PED4

DC

ISOLATOR

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

Electrical Detail - Sheet 1 of 2 (Temporary Design 5)   

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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T

E
R

N
A

L
 D

IP
 S

W
IT
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N
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L
 P

R
O

G
R

A
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 C
A

R
D

ON OFF

SW2

WD ENABLE

INSTALLATION DETAIL

LOAD RESISTOR

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES (117)

(EVB)

TERMINAL

PHASE 3 YELLOW FIELD

OVERLAP 1...............NOT USED

OVERLAP 3...............NOT USED

NOTE:

I12 AND I13

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

8 PED

DC

ISOLATOR

     Signal System.

 11. This cabinet and controller are part of the Durham

 

 10. Set the Red Revert interval on the controller to 1 second.

  9. Program Startup Ped Calls for phases 4, 6 and 8.

 

     program block assignments.

  8. Ensure start up flash phases are coordinated with flash

  7. Program phases 4 and 8 for Double Entry.

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

PHASES USED.............2,3*,4,4 PED,6,6 PED,8,8 PED

OVERLAP 2...............**

                        AUX S2,AUX S5

OVERLAP 4...............4+8

LOAD SWITCHES USED......S2,S4,S5,S6,S8,S9,S11,S12

   

*  Phase used only during Preempt.

** See FYA PPLT Programming - Sheet 2.

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

    T. Joyce   

N
O

R

T
H CAROL
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A

G
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RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

ARROW

YELLOW

FLASHING

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

NU

1

NU

5

NU

74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S4S2S1 S7 S10S5 S8 S11
LOAD

S3 S6 S9 S12

129 135

S1
AUX

NU

S2
AUX

S3
AUX

S4
AUX

S5
AUX

S6
AUX

SPARE

NU

SPARE

128 134

130 136

107

109

108

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.

119

121

P62

P61,
NU NU31 31 NU 41

118

A124

A125

A126

A101

A102

A103

101

102

103

42,43

See pictorial of head wiring in detail below.

OL1 OL2 OL3 OL4

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

27 69TB8-5,6 I12L 2P41,P42 4 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

41

 OL4 YELLOW (A102)

R

Y

Y

F

31

OL2 RED (A124)

OL2 GREEN (A126)

03 GREEN (118)

 OL2 YELLOW (A125)

NOTES

22,23 62,63

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J12

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (Not Used)

Channel 2 

Input (EVB)

Channel 1

26 68TB8-7,9 I13U 2P61,P62 6 PED

P42

P41,

P82

P81,

104

106

110

112

28 70TB8-8,9 I13L 2P81,P82 8 PED

                   8-10, 8-12, 8-14, 8-16, 10-12, 10-14, 10-16, 12-14, 12-16 and 14-16.

REMOVE DIODE JUMPERS 2-6, 2-15, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12, 4-14, 4-16, 6-15,

4/7/2015

https://trust.docusign.com


3. Remove Flasher Unit 2.

1. On rear of PDA - Remove wire from Term. T2-4 and Terminate on T2-2.

2. On rear of PDA - Remove wire from Term. T2-5 and Terminate on T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

The changes listed above ties all Phases and Overlaps to Flasher Unit 1.

same approach, make the following flasher circuit changes:

In order to insure that signals flash concurrently on the 
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THE SIGNAL DESIGN:   05-1029T5
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           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

Electrical Detail - Sheet 2 of 2 (Temporary Design 5)   

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

OVERLAP [4]:

                LOADSWITCH = 12

          YELLOW CLEARANCE = 4.4

             RED CLEARANCE = 1.4

      END OF OVERLAP PROGRAMMING

                Phase 3 RED = 94, Phase 3 YELLOW = 95

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 3 = 96

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 3

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 31)

FYA PPLT PROGRAMMING

Press "+"Three Times

OVERLAP (4) PROGRAMMING DETAIL

OLAP G FL = 4

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

is wired to the FYA. Program as follows:

The following will cause the overlap green output to flash, which

                PHASE 8 MIN FDW = 10

                PHASE 6 MIN FDW = 5

                PHASE 4 MIN FDW = 10

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 3,8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

(SIGNAL HEAD 41)

OVERLAP GREEN FLASH PROGRAMMING

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 

                VEH SET 1  = 4,8

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   4/2/15    
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RECALL POSITION

YELLOW CHANGE INT.
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TIMING CHART
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DOUBLE ENTRY

MAXIMUM GAP*
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YELLOW LOCK

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *
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P21,P22*

16"

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

MIN PED CLEARANCE - - --7
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  NC 55 (North Alston Avenue)   
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 phases should not be lower than 4 seconds.

* 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

EV Preempt PhasesEV Preempt Phases

#10
NOTE
SEE

(03+8)
EVB

2

** See Note 13

* See Note 12

All Heads L.E.D.

61*

41

21*

P81,P82**

P61,P62**

P41,P42**

   

   

14. Contractor shall adjust video detection areas as required.

    construction.

    #P61, #P62, #P81, and #P82 during this phase of 

13. Disconnect and bag pedestrian signal heads #P41, #P42, 

    phase of construction.

    pedestrian signal heads #P21 and #P22 during this

12. Reconnect and unbag signal heads #21, #61, and

    values supersede these values.

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

10. Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

9.  This intersection features an optical preemption

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

    62, and #63 during this phase of construction.

3.  Reposition signal heads numbered #21, #22, #23, 61, 

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.
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OUTPUT FILE POSITIONS...18 WITH AUX FILE

05-1029T6

Sig. 36.1

THE SIGNAL DESIGN:   05-1029T6

REVISED:   N/A       

DESIGNED:   September 2014
                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

Electrical Detail - Sheet 1 of 2 (Temporary Design 6)   

(EVB)

** * * *

*

NU = Not Used

*

                        AUX S1,AUX S2,AUX S4,AUX S5

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR

S
L
O
T
 
E
M
P
T
YVI

DEO 
DETECTI

ON
S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4-CH

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

2 PED

DC

ISOLATOR

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

NOTE:

IN INPUT FILE SLOT I12

INSTALL DC ISOLATOR

PED PUSH

BUTTONS

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

     Signal System.

 11. This cabinet and controller are part of the Durham

 

 10. Set the Red Revert interval on the controller to 1 second.

  9. Program Startup Ped Call for phase 2.

 

     program block assignments.

  8. Ensure start up flash phases are coordinated with flash

  7. Program phases 4 and 8 for Double Entry.

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

INSTALLATION DETAIL

LOAD RESISTOR

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES (117)TERMINAL

PHASE 3 YELLOW FIELD

OVERLAP 2...............**

OVERLAP 1...............2+6

OVERLAP 3...............2+6

OVERLAP 4...............4+8

LOAD SWITCHES USED......S2,S3,S4,S5,S8,S11

PHASES USED.............2,2 PED,3*,4,6,8

   

*  Phase used only during Preempt.

** See FYA PPLT Programming - Sheet 2.

NOT

USED

S
L
O
T
 
E
M
P
T
Y

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

    T. Joyce   
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SEAL

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR
NOTES

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

21

 OL3 YELLOW (A115)

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

41

 OL4 YELLOW (A102)

R

Y

Y

F

61

OL1 RED (A121)

OL1 GREEN (A123)

 OL1 YELLOW (A122)

R

Y

Y

F

31

OL2 RED (A124)

OL2 GREEN (A126)

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J12

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (Not Used)

Channel 2 

Input (EVB)

Channel 1

03 GREEN (118)

ARROW

YELLOW

FLASHING

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

NU

1

NU

5

NU

74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S4S2S1 S7 S10S5 S8 S11
LOAD

S3 S6 S9 S12

129 135

S1
AUX

A122

NU

S2
AUX

S3
AUX

S4
AUX

S5
AUX

S6
AUX

SPARE

NU

SPARE

128 134

130 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.

113

115

P22

P21,
NU NU NU 6131 31 21 41

118

A124

A125

A126

A114

A115

A116

A101

A102

A103

101

102

103

42,43

See pictorial of head wiring in detail below.

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

25 67TB8-4,6 I12U 2P21,P22 2 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

OL1 OL2 OL3 OL4

 OL2 YELLOW (A125)

                   6-11, 6-13, 8-10, 8-12, 9-11, 9-13, 10-12 and 11-13.

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12, 6-9,

22,23 62,63

4/7/2015 

https://trust.docusign.com


3. Remove Flasher Unit 2.

1. On rear of PDA - Remove wire from Term. T2-4 and Terminate on T2-2.

2. On rear of PDA - Remove wire from Term. T2-5 and Terminate on T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

The changes listed above ties all Phases and Overlaps to Flasher Unit 1.

same approach, make the following flasher circuit changes:

In order to insure that signals flash concurrently on the 
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Sig. 36.2

THE SIGNAL DESIGN:   05-1029T6

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

OVERLAP [1]:

                LOADSWITCH = 9

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 1.8

Electrical Detail - Sheet 2 of 2 (Temporary Design 6)   

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

OVERLAPS (1), (3) & (4) PROGRAMMING DETAIL

OVERLAP [3]:

                LOADSWITCH = 11

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 1.8

Press "+"

OVERLAP [4]:

                LOADSWITCH = 12

          YELLOW CLEARANCE = 4.4

             RED CLEARANCE = 1.4

      END OF OVERLAP PROGRAMMING

Press "+" Twice

(SIGNAL HEAD 21, 41 & 61)

OVERLAP GREEN FLASH PROGRAMMING

OLAP G FL = 1, 3, 4

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

is wired to the FYA. Program as follows:

The following will cause the overlap green output to flash, which

                Phase 3 RED = 94, Phase 3 YELLOW = 95

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 3 = 96

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 3

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 31)

FYA PPLT PROGRAMMING

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 

                VEH SET 1  = 2,6

                VEH SET 1  = 2,6

                VEH SET 1  = 4,8

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   4/2/15    

                

                PHASE 2 MIN FDW = 7

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 3,8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:
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Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

BB

Work Area N/A

N/A

"No Left Turn" (R3-2)

"No Right Turn" (R3-1)

N/ABarricades

Direct Bury

Drums

Construction Easement N/A

Permanent Utility Easment

Permanent Drainage Easment

N/A

N/A

C

D

C

D

"Left Arrow Only" (R3-2)

"Right Arrow Only" (R3-1)

62,63
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Signal Upgrade - Temporary Design 7 (TMP Phase 2, Steps 1-6)   

** See Note 12

* See Note 11

All Heads L.E.D.

DW

R R Y

 lower than 4 seconds.

 phases 2 and 6 lower than what is shown.  Min Green for all other phases should not be 

* These values may be field adjusted.  Do not adjust Min Green and Extension times for 

(Durham Signal System)

W/ EV Preemption

   Fully Actuated    

       2 Phase       

Sig. 37.0

P21,P22

P81,P82**

P61,P62**

P41,P42**

16"

CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

MIN PED CLEARANCE - --7

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

                                

NC 55 (N. Alston Ave.)

NC 55 (N. Alston Ave.)

e
x

e
x

e
x

e
x

ex

SEC.

SEC.
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SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.
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SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

* Video Detection Zone

Video Detection Area

Video Detector

*

*

*

2

   

13. Contractor shall adjust video detection zones as required.

    phase of construction.

    and #P82 to remain disconnected and bagged during this

12. Pedestrian signal heads #P41, #P42, #P61, #P62, #P81

    #43 during this phase of construction.

11. Disconnect and bag signal heads #21, #31, #41, #42, and 

    values supersede these values.

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9
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Electrical Detail - Sheet 1 of 2 (Temporary Design 7)   
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4 CHANNEL TOMAR OSP CARD

2 PED

DC

ISOLATOR

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

NOTE:

IN INPUT FILE SLOT I12

INSTALL DC ISOLATOR

PED PUSH

BUTTONS

     Signal System.

 10. This cabinet and controller are part of the Durham

 

  9. Set the Red Revert interval on the controller to 1 second.

  8. Program Startup Ped Call for phase 2.

 

     program block assignments.

  7. Ensure start up flash phases are coordinated with flash

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

S
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E
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Y

NOT

USED

OVERLAP 1...............2+6

LOAD SWITCHES USED......S2,S3,S8,S11,AUX S1

PHASES USED.............2,2 PED,6,8

OVERLAP 2...............NOT USED

OVERLAP 3...............NOT USED

OVERLAP 4...............NOT USED

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.
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OL1 RED (A121)

OL1 GREEN (A123)

 OL1 YELLOW (A122)

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape
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SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL
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1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.

113

115

P22

P21,
NU NU NU 61 NU

See pictorial of head wiring in detail below.

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

25 67TB8-4,6 I12U 2P21,P22 2 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

OL1 OL2 OL3 OL4

22,23 62,63 NUNUNU NU

REMOVE DIODE JUMPERS 2-6, 2-9, 2-13, 6-9, 6-13, and 9-13.
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THE SIGNAL DESIGN:   05-1029T7

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

OVERLAP [1]:

                LOADSWITCH = 9

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 1.8

Electrical Detail - Sheet 2 of 2 (Temporary Design 7)   

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

SEALED:   4/2/15    

                PHASE 2 MIN FDW = 7

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

OLAP G FL = 1

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

is wired to the FYA. Program as follows:

The following will cause the overlap green output to flash, which

OVERLAP (1) PROGRAMMING DETAIL

                VEH SET 1  = 2,6

(SIGNAL HEAD 61)

OVERLAP GREEN FLASH PROGRAMMING

    T. Joyce   

N
O

R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

4/7/2015 

https://trust.docusign.com


 

ex ex

ex
ex

8A

4342 41

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

                     

                     

                     

SHEET NO.PROJECT REFERENCE NO.

                         

c
l
a

w
s
o
n

G
:
\

T
r
a
n
s
p
o
r
t
a
t
i
o
n
\

T
R
1
3
.
0
1
7
.
0
0
 

N
C

D
O

T
 
2
0
1
2
 

T
r
a
f
f
i
c
 

L
S

A
\

T
R
1
3
.
0
1
7
.
0
3
 
(

U
-
3
3
0
8
 

S
i
g
n
a
l
s
)
\

T
r
a
f
f
i
c
\

S
i
g
n
a
l
s
\

D
e
s
i
g
n
\

S
i
g
n
a
l
s
\

T
E

M
P
 

S
I

G
N

A
L

S
 

W
I

T
H
 

V
I

D
E

O
\
0
5
-
1
0
2
9
\
0
5
-
1
0
2
9

T
8
.
d
g
n

3
/
2
0
/
2
0
1
5

SEAL

PREPARED BY:

SCALE REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

0

               

      

  0

      

  

1"=40’

0   0 40

   Durham County    Division 5               Durham

SIG. INVENTORY NO.

T
N

T

T IN

D
E

P
A

R
T

M

E
N

OF TRA
S

P

O
R

T
A

I
O

N

S
T

A

E
O
F

NORTH CAR

O
L

A

n
oi

si
vi

D
 

yt
e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:

 J Hochanadel  

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue September 2014 

   R Drayton   

 

02+6

PHASING DIAGRAM       U-3308      

.

N
AHCOHP

YE

R
F

F

AN
O

RTH CAROLIN

28430

SEAL

R
EENIG

N
E

SION

A
L

P
R

O
FE

S

E
J

A
D

E
L

NOTES

N

31 82

R/W

R/W

R/W

R/W

R
/

W

R
/

W
R
/

W

R
/

W

P21
P22

 

05-1029T8

3
5
 

M
p
h
 
 
 
 
-
7

%
 

G
r
a
d
e

35 Mph    +1% Grade

3
5
 

M
p
h
 

+
3

%
 

G
r
a
d
e

35 Mph    +3% Grade Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/ABarricades

Direct Bury

Drums

Construction Easement N/A

Permanent Utility Easment

Permanent Drainage Easment

N/A

N/A

Signal Upgrade - Temporary Design 8 (TMP Phase 2, Steps 1-6) 
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NC 55 (N. Alston Ave.)

NC 55 (N. Alston Ave.)
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* Video Detection Zone

Video Detection Area

Video Detector

*

*

*

*

*

e
x

e
x

81

*

2

EV Preempt PhasesEV Preempt Phases

(03+8)
EVB

 

  

#9
NOTE
SEE

 phases should not be lower than 4 seconds.

* 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

e
x

e
x

61

41*

21*

31*

** See Note 12

* See Note 11

All Heads L.E.D.

   

   

13. Contractor shall adjust video detection zones as required.

    disconnected and bagged during this phase of construction.

12. Pedestrian signal heads #P61 and #P62 to remain

    #P82 during this phase of construction.

    #43, and pedestrian signal heads #P41, #P42, #P81, and

11. Reconnect and unbag signal heads #21, #31, #41, #42,

    values supersede these values.

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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E
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WD ENABLE

OUTPUT FILE POSITIONS...18 WITH AUX FILE

05-1029T8

Sig. 38.1

THE SIGNAL DESIGN:   05-1029T8

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

Electrical Detail - Sheet 1 of 2 (Temporary Design 8)   

(EVB)

*

NU = Not Used

*

                        AUX S1,AUX S2,AUX S4,AUX S5

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED

TOMAR

S
L
O
T
 
E
M
P
T
YVI

DEO 
DETECTI

ON
S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

4-CH

INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD

2 PED

DC

ISOLATOR

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

PED PUSH

BUTTONS

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

4

DC

ISOLATOR

PED

ISOLATOR

DC

PED8

NOT

USED

NOTE:

I12 AND I13

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

INSTALLATION DETAIL

LOAD RESISTOR

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES (117)TERMINAL

PHASE 3 YELLOW FIELD

PHASES USED.............2,2 PED,3*,4,4 PED,6,8,8 PED

LOAD SWITCHES USED......S2,S3,S4,S5,S6,S8,S11,S12

*

*

* * *

     Signal System.

 11. This cabinet and controller are part of the Durham

 

 10. Set the Red Revert interval on the controller to 1 second.

  9. Program Startup Ped Calls for phases 2, 4 and 8.

 

     program block assignments.

  8. Ensure start up flash phases are coordinated with flash

  7. Program phases 4 and 8 for Double Entry.

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

OVERLAP 2...............**

OVERLAP 1...............2+6

OVERLAP 3...............2+6

OVERLAP 4...............4+8

   

*  Phase used only during Preempt.

** See FYA PPLT Programming - Sheet 2.

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.

    T. Joyce   

N
O

R

T
H CAROL

I
N
A

G
E

O

RGE  C. 
BR

O

W
N

ENGINEER

P
R

OFESSION
AL

022013

SEAL

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

21

 OL3 YELLOW (A115)

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

41

 OL4 YELLOW (A102)

R

Y

Y

F

61

OL1 RED (A121)

OL1 GREEN (A123)

 OL1 YELLOW (A122)

R

Y

Y

F

31

OL2 RED (A124)

OL2 GREEN (A126)

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J12

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (Not Used)

Channel 2 

Input (EVB)

Channel 1

03 GREEN (118)

ARROW

YELLOW

FLASHING

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

NU

1

NU

5

NU

74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S4S2S1 S7 S10S5 S8 S11
LOAD

S3 S6 S9 S12

129 135

S1
AUX

A122

NU

S2
AUX

S3
AUX

S4
AUX

S5
AUX

S6
AUX

SPARE

NU

SPARE

128 134

130 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.

113

115

P22

P21,
NU 61

See pictorial of head wiring in detail below.

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

INPUT FILE CONNECTION & PROGRAMMING CHART

25 67TB8-4,6 I12U 2P21,P22 2 PED

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

OL1 OL2 OL3 OL4

 OL2 YELLOW (A125)

22,23 62,63

27 69TB8-5,6 I12L 2P41,P42 4 PED

28 70TB8-8,9 I13L 2P81,P82 8 PED

104

106

110

112

A124

A125

A126

A114

A115

A116

A101

A102

A103

31

118

31 21 41

101

102

103

42,43
P42

P41,

P82

P81,

NOTES

                   10-14, 10-16, 11-13, 12-14, 12-16 and 14-16.

                   4-16, 6-9, 6-11, 6-13, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 10-12,

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12, 4-14,

4/7/2015 

https://trust.docusign.com


3. Remove Flasher Unit 2.

1. On rear of PDA - Remove wire from Term. T2-4 and Terminate on T2-2.

2. On rear of PDA - Remove wire from Term. T2-5 and Terminate on T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

The changes listed above ties all Phases and Overlaps to Flasher Unit 1.

same approach, make the following flasher circuit changes:

In order to insure that signals flash concurrently on the 
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Sig. 38.2

THE SIGNAL DESIGN:   05-1029T8

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

OVERLAP [1]:

                LOADSWITCH = 9

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 1.8

Electrical Detail - Sheet 2 of 2 (Temporary Design 8)   

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

OVERLAPS (1), (3) & (4) PROGRAMMING DETAIL

OVERLAP [3]:

                LOADSWITCH = 11

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 1.8

Press "+"

OVERLAP [4]:

                LOADSWITCH = 12

          YELLOW CLEARANCE = 4.4

             RED CLEARANCE = 1.4

      END OF OVERLAP PROGRAMMING

Press "+" Twice

(SIGNAL HEAD 21, 41 & 61)

OVERLAP GREEN FLASH PROGRAMMING

OLAP G FL = 1, 3, 4

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

is wired to the FYA. Program as follows:

The following will cause the overlap green output to flash, which

                Phase 3 RED = 94, Phase 3 YELLOW = 95

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 3 = 96

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 3

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 31)

FYA PPLT PROGRAMMING

                PHASE 8 MIN FDW = 9

                PHASE 4 MIN FDW = 7

                PHASE 2 MIN FDW = 7

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 3,8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 

                VEH SET 1  = 4,8

                VEH SET 1  = 2,6

                VEH SET 1  = 2,6

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   4/2/15    
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CLEARANCE TIME

PREEMPT EXTEND**

FUNCTION

MIN. GREEN BEFORE PREEMPT

DELAY BEFORE PREEMPT 0

*

2.0

(SECONDS)

EVB

1

2033 EV PREEMPTION

** Program Timing on Optical Detector Unit

*  See Timing Chart  for Min Ped Clearance

MIN. PED. CLEAR BEFORE PREEMPT

MIN PED CLEARANCE - 4 775

NC 55 (N. Alston Ave.)

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

                                

NC 55 (N. Alston Ave.)

(Durham Signal System)

W/ EV Preemption

        Fully Actuated          

       2 Phase       
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Type I Pushbutton Post

F

Y

Metal Pole with Mastarm
existing

existing

49’ +/- Rt.
Sta. 57+55+/- -LALT-
See Loading Diagram
Metal Pole #12

49’ +/- Lt.
Sta. 56+86+/- -LALT-
See Loading Diagram1

Metal Pole #11

Arm "A"

Arm "A"

Arm "B"

Arm "B"

2

 phases should not be lower than 4 seconds.

* 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

8182

 

  

EV Preempt PhasesEV Preempt Phases

(03+8)
EVB

 

  

#9
NOTE
SEE

exType II Signal Pedestal

   

    location details.

    reference only. See sheets P1-P3 for pushbutton 

11. Pedestrian pedestals are conceptual and shown for

    values supersede these values.

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    controller returns to normal operation.

9.  Upon completion of Emergency Vehicle Preemption,

    are conceptual only.

    system. Shown locations of optical detectors

8.  This intersection features an optical preemption

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033
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=  DENOTES POSITION

OF SWITCH

7

8
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16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE
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OUTPUT FILE POSITIONS...18 WITH AUX FILE

Sig. 39.1

THE SIGNAL DESIGN:   05-1029  

REVISED:   N/A       

DESIGNED:   September 2014

                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

Electrical Detail - Sheet 1 of 2 (Final)                

(EVB)

*

NU = Not Used

*

                        AUX S1,AUX S2,AUX S4,AUX S5

1

U

2 3 4 5 6 7 8 9 1O 11 12 13 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

EVB = EMERGENCY VEHICLE PREEMPT

CH. 3

EVB

CH. 2

UNUSED

CH. 4

CH. 1

UNUSED

UNUSED
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INSERT CARD INTO SLOT J13

4 CHANNEL TOMAR OSP CARD
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*

*

* * *
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05-1029

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

NOTE:

I12 AND I13

IN INPUT FILE SLOTS

INSTALL DC ISOLATORS

PED PUSH

BUTTONS

*
installation detail sheet 2.

Denotes install load resistor.  See load resistor

     Signal System.

 11. This cabinet and controller are part of the Durham

 

 10. Set the Red Revert interval on the controller to 1 second.

  9. Program Startup Ped Calls for phases 2, 4, 6 and 8.

 

     program block assignments.

  8. Ensure start up flash phases are coordinated with flash

  7. Program phases 4 and 8 for Double Entry.

     used.

  6. Set phase bank 3 maximum limit to 250 seconds for phases 

     and 3 unless otherwise noted.

  5. Program all timing information into phase banks 1, 2, 

   4. Enable Simultaneous Gap-Out feature for all phases.

     flash.  Ensure STARTUP "RED START" is set to 0 seconds.

     programming.  The conflict monitor will govern startup

  3. Set power-up flash time to 0 seconds within the controller

  2. Program controller to Start Up in phases 2 and 6 green.

     accordance with the signal plans.

     the output file.  Verify that signal heads flash in

     program blocks for all unused vehicle load switches in

  1. To prevent "flash-conflict"  problems, insert red flash

LOAD SWITCHES USED......S2,S3,S4,S5,S6,S8,S9,S11,S12

PHASES USED.............2,2 PED,3*,4,4 PED,6,6 PED,8,8 PED

OVERLAP 2...............**

OVERLAP 1...............2+6

OVERLAP 4...............4+8

OVERLAP 3...............2+6

   

*  Phase used only during Preempt.

** See FYA PPLT Programming - Sheet 2.

SEALED:   4/2/15    

4. Ensure conflict monitor communicates with 2070.
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FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

R

Y

Y

F

OL3 RED (A114)

OL3 GREEN (A116)

21

 OL3 YELLOW (A115)

R

Y

Y

F

OL4 RED (A101)

OL4 GREEN (A103)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

41

 OL4 YELLOW (A102)

R

Y

Y

F

61

OL1 RED (A121)

OL1 GREEN (A123)

 OL1 YELLOW (A122)

R

Y

Y

F

31

OL2 RED (A124)

OL2 GREEN (A126)

(input file, rear view)

TYPICAL TOMAR FIELD WIRE DETAIL

wrap bare wire with

insulating tape

FIELD CABINET

Yellow

Orange

EQ Gnd

D

E

J

K

J12

Blue/Bare

Cable

Detector

Ch.1 Tomar

Input (Not Used)

Channel 2 

Input (EVB)

Channel 1

03 GREEN (118)

ARROW

YELLOW

FLASHING

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

32

NU

1

NU

5

NU

74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S4S2S1 S7 S10S5 S8 S11
LOAD

S3 S6 S9 S12

129 135

S1
AUX

A122

NU

S2
AUX

S3
AUX

S4
AUX

S5
AUX

S6
AUX

SPARE

NU

SPARE

128 134

130 136

107

A121

109

108

A123

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

SWITCH NO.

113

115

P22

P21,
61

See pictorial of head wiring in detail below.

OL1 OL2 OL3 OL4

 OL2 YELLOW (A125)

22,23 62,63

104

106

110

112

A124

A125

A126

A114

A115

A116

A101

A102

A103

31

118

31 21 41

101

102

103

42,43
P42

P41,

P82

P81,

NOTES

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

INPUT FILE CONNECTION & PROGRAMMING CHART

      AS SPECIFIED ON SIGNAL DESIGN PLANS.

NOTE:  PROGRAM DETECTOR DELAY AND CARRYOVER TIMES

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

25 67TB8-4,6 I12U 2P21,P22 2 PED

27 69TB8-5,6 I12L 2P41,P42 4 PED

28 70TB8-8,9 I13L 2P81,P82 8 PED

26 68TB8-7,9 I13U 2P61,P62 6 PED

2A I2UTB2-5,6 39 21 5 7

2B I2LTB2-7,8 43 25 5 7

4A I6UTB4-9,1O 41 43 5 7

4B I6LTB4-11,12 45 47 5 7

6A J2UTB3-5,6 6402 5 7

6B J2LTB3-7,8 44 66 5 7

8A J6UTB5-9,1O 42 84 5 7

ATTRIBUTES
LOOP

PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

8B J6LTB5-11,12 46 88 5 7

119

121

P62

P61,

                   10-12, 10-14, 10-16, 11-13, 11-15, 12-14, 12-16, 13-15 and 14-16.

                   4-16, 6-9, 6-11, 6-13, 6-15, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 9-15, 

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 2-15, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12, 4-14,

4/7/2015 
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3. Remove Flasher Unit 2.

1. On rear of PDA - Remove wire from Term. T2-4 and Terminate on T2-2.

2. On rear of PDA - Remove wire from Term. T2-5 and Terminate on T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

The changes listed above ties all Phases and Overlaps to Flasher Unit 1.

same approach, make the following flasher circuit changes:

In order to insure that signals flash concurrently on the 

THIS ELECTRICAL DETAIL IS FOR
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Sig. 39.2

THE SIGNAL DESIGN:   05-1029  

REVISED:   N/A       

DESIGNED:   September 2014
                                

           Liberty St           

               at               

  NC 55 (North Alston Avenue)   

Electrical Detail - Sheet 2 of 2 (Final)                

EMERGENCY VEHICLE PREEMPTION PROGRAMMING

Program extend time on optical detector units for 2.0 sec for EVB

PROGRAMMING

MIN WALK DURING PREEMPTION

                EXTRA TWO = 3

    Main Menu - 9) UTILITIES - 5) CONFIGURATION

program the controller as follows:

To disable MIN WALK pedestrian timing during preemption, 

(SIGNAL HEAD 21, 41 & 61)

OVERLAP GREEN FLASH PROGRAMMING

OLAP G FL = 1, 3, 4

Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

is wired to the FYA. Program as follows:

The following will cause the overlap green output to flash, which

                Phase 3 RED = 94, Phase 3 YELLOW = 95

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

    as follows:

3.  Redirect RED and YELLOW outputs for the left turn phases 

                Phase 3 = 96

    Main Menu - 6) OUTPUTS - F) FYA PPLT

2. Assign output pin for Flashing Yellow Arrow as follows:

                PPLT FYA = PHASE 3

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

1.  Program Flashing Yellow Arrow phases as follows:

(SIGNAL HEAD 31)

FYA PPLT PROGRAMMING

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

05-1029

INSTALLATION DETAIL

LOAD RESISTOR

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES (117)TERMINAL

PHASE 3 YELLOW FIELD

STARTUP CALLS PROGRAMMING

                  VEHICLE CALLS 2,4,6,8

          Main Menu - 9) UTILITIES - 1) STARTUP

only during Preempt.

Prevents Veh Call to phase 3 during Startup. Phase 3 used 

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

OVERLAP [1]:

                LOADSWITCH = 9

                VEH SET 1  = 2,6

          YELLOW CLEARANCE = 3.7

             RED CLEARANCE = 2.4

OVERLAPS (1), (3) & (4) PROGRAMMING DETAIL

OVERLAP [3]:

                LOADSWITCH = 11

                VEH SET 1  = 2,6

          YELLOW CLEARANCE = 3.7

             RED CLEARANCE = 2.4

Press "+"

OVERLAP [4]:

                LOADSWITCH = 12

                VEH SET 1  = 4,8

          YELLOW CLEARANCE = 4.4

             RED CLEARANCE = 2.4

      END OF OVERLAP PROGRAMMING

Press "+" Twice

SPECIAL NOTE EV PREEMPT PROGRAMMING

               FYA DURING PREEMPT (Y/N) = Y

               Main Menu - 9) UTILITIES - 9) MISC

when transitioning to preempt from adjacent through phase.

Setting ’FYA DURING PREEMPT’ to ’Y’ eliminates yellow trap 

SEALED:   4/2/15    

                PHASE 8 MIN FDW = 7

                PHASE 6 MIN FDW = 4

                PHASE 4 MIN FDW = 7

                PHASE 2 MIN FDW = 5

    Main Menu - 1) PHASE - 5) PEDESTRIAN TIMING

    parameter, and is programmed as follows:

3.  Ped Clear Before Preempt is a pedestrian timing

                Min Time Before PE ForceOff = 1

    Main Menu - 2) PREEMPT - 6) MISC PREEMPTION PARAMETERS

2.  Program general preemption parameters as follows:

                EVB Clearance Phases = 3,8

                EVB Clear = 2

    Main Menu - 2) PREEMPT - 4) EMERGENCY VEHICLE

1.  Program EVB preempt as follows:

    T. Joyce   
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Base line reference elev. = 0.0’

Note 8

See

Arm "A" Arm "B"

Design Loading for METAL POLE NO. 11, MAST ARM B

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 4 & 5

See Notes

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

50’

23’

   Durham County    Division 5               Durham

 J Hochanadel  

+0.50 ft.

-2.09 ft.

H1=20.5’

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

         Liberty Street         

               at               

  NC 55 (North Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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05-1029
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example

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

23’

H1=17.5’

1’

STREET NAME SIGN

5’

Design Loading for METAL POLE NO. 12, MAST ARM A 

50’

STREET NAME SIGN

Design Loading for METAL POLE NO. 11, MAST ARM A 
METAL POLE No. 11

5’

+1.08 ft.

5’ 10’ 6’

6’

Elevation View @ 0

Elevation View @ 270

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN

+0.88 ft.

Sig. 39.3

10’ 5’

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

72.0" L
X

31.5" W

58.5" L
X

31.5" W

15.8 S.F.

12.8 S.F.

62.0" L
X

48.0" W
20.7 S.F.

RIGID MOUNTED 

SIGN

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: FA055805-FD5D-48EF-AFA4-989DE286E3B5

5/13/2015 
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

   Durham County    Division 5               Durham

 J Hochanadel  

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

         Liberty Street         

               at               

  NC 55 (North Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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      U-3308      

   M Copple    

05-1029

N/A

Design Loading for METAL POLE NO. 12, MAST ARM B

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

Design Loading for METAL POLE NO. 12, MAST ARM A 
METAL POLE No. 12

Arm "A" Arm "B"

0.0 ft.0.0 ft.

+0.69 ft.

+0.50 ft.

-0.04 ft.

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN

-0.18 ft.

Sig. 39.4

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

55’

28’

H1=19.5’

5’

STREET NAME SIGN

6’

Elevation View @ 270

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

23’

H1=20.0’

1’

STREET NAME SIGN

50’

5’5’ 10’ 6’

Elevation View @ 0

10’ 5’

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

72.0" L
X

31.5" W

58.5" L
X

31.5" W

15.8 S.F.

12.8 S.F.

62.0" L
X

48.0" W
20.7 S.F.

RIGID MOUNTED 

SIGN

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: FA055805-FD5D-48EF-AFA4-989DE286E3B5

5/13/2015 

https://trust.docusign.com
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NOTES

SIGNAL FACE I.D.

All Heads L.E.D.

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue
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750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:

61

41

21

03+8

(Durham Signal System)

   Fully Actuated    

       3 Phase       

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

NONEVEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-

06

VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

03 04

15

2.3

3.9

2.0

7

35

1.5

3.9

2.0

7

35

1.5

3.9

2.0

7

OFF

50

1.1

4.1

3.0

10

50

1.1

4.1

3.0

10

2.0

-

2.0

-

-

2.0

-

2.0

-

-

3.0

-

3.0

-

-

2.0

-
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41

42,43
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21
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31

61

62,63
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F
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F
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Y
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Y

Y

R R

RR

R R

R R

G

G

G G

GR R

R R

R R

R

Y

Y

R R

DRKW DW DW

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

SEC.

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
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N

C
A

L
L
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-

-

-

-

-

- -

-

-

-

- -

-

-

-

-

- -

0

0 *
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3

6

SEC.SEC. - - -0

E
X
IS
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IN

G

-

*

*

*

*

*

*

*

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
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W

STATUS
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S

(ft)

R
E
S
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R
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N
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Y

P
E
 
3
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G

A
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E
R
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E

-

-

-

-

- -

-

-

-

-

- - - - - -

----

- - - -

---

- - - -

- - - -

3A

6B

8A

6x40

6x40

X

X

X

X

X

X

X

X

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

--- - - -6x40 X X4A

3

10

*

*

- 3

-

6x40 * - 8 SEC. -SEC.- - - - X - X - - *

PEDESTRIAN DETECTION

P21,P22 N/A N/A N/A X - 2 - SEC. - SEC. X- - - - - - - - X

-

-

-

0

4-*06x404B

6-*706x66A

2

8

4

-

- SEC. - SEC. - - - - X * ---X-

2A

2B

6x6

6x40

* 70

0

*

*

-

-

15

10

*

6B

6A

4A

2B

8A

3A

4B

63

62

61

23

22

21

41

4243

3181
82

P21

P22

ex

existing

existing

05-1027T1

4

11

-

-

4

11

ON ON

53’ +/- Lt.
Sta. 63+39+/- -LALT-

53’ +/- Lt.
Sta. 64+07+/- -LALT-

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/A

N/A

Construction Easement

Permanent Utility Easement

P41

P82

P81

P42

P41,P42 N/A N/A N/A X - 4 - SEC. - SEC. X- - - - - - - - -X

P81,P82 N/A N/A N/A X - 8 - SEC. - SEC. X- - - - - - - - X -

 

P81,P82

P41,P42

P21,P22

Direct Bury

Direct Bury

P41,P42

P81,P82

DRK

DRKW W

WDW

DW

DW

Type I Pushbutton Post

Signal Upgrade - Temporary Design 1 (TMP Phase I, Steps 1-10)    

e
x

e
x

Drums

   

  

    construction areas.

13. Contractor to maintain pedestrian movements through 

    details.

    reference only. See sheets P1-P3 for pushbutton location

12. Pedestrian pedestals are conceptual and shown for 

    values supersede these values.  

    operation only. Coordinated signal system timing 

11. Maximum times shown in timing chart are for free-run

10. Pavement markings are existing.

    "Don’t Walk" time.

9.  Program pedestrian heads to countdown the flashing 

    calls.

8.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

    vehicles turning right on red.

5.  Locate new cabinet as to not obstruct sight distance of

4.  Set all detector units to presence mode.

3.  Phase 3 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

Sig. 40.0

2A

* Video Detection Zone

Video Detection Area

Video Detector

*

*

*

*

*

*

 phases should not be lower than 4 seconds.

* 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

Direct Bury

Rigid Conduit

Rigid Conduit
Rigid Conduit

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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Electrcial Detail - Sheet 1 of 2        

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)
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750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
M s

la
ng

i
S

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* ***

AUX S1,AUX S2,AUX S4,AUX S5

OVERLAP 1...............2

OVERLAP 3...............6

OVERLAP 4...............8

THE SIGNAL DESIGN:   05-1027T1

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.40.1

LOAD SWITCHES USED......S2,S3,S4,S5,S6,S8,S11,S12,

PHASES USED.............2,3,4,6,8,2 PED,4 PED,8 PED

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T

E
R

N
A

L
 D

IP
 S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN
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   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

VIDEO DETECTION

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

 9. Program Startup Ped Calls for phases 2, 4 and 8.
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INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

113

115 106

104

112

110

61 31 21 41NU NU22,23 42,43 62,63
P21,

P22

P41,

P42

P81,

P82

118

A124

A125

A126

A101

A102

A103

R

Y

Y

F

 OLA YELLOW (A122)

R

Y

Y

F

 OLC YELLOW (A115)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

61 21

41

PED PUSH

BUTTONS

I12UTB8-4,6 67P21,P22 25 2 PED2

I12LTB8-5,6 69P41,P42 27 4 PED2

I13LTB8-8,9 70P81,P82 28 8 PED2

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

1

U

2 3 4 5 6 7 8 9 1O 12 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

11 13

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

*FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 3-8, 3-10, 3-12, 3-16, 4-8, 4-10, 4-12,

4-14, 4-16, 6-9, 6-11, 6-13, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 10-12, 10-14, 10-16, 11-13,  

 12-14, 12-16, and 14-16.

NOT

USED

NU

NOTES

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com


THIS ELECTRICAL DETAIL IS FOR

SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

     NC 70 (Holloway Street)    

               at               

   NC 55 (North Alston Avenue)  

                                

 November 2014 

 James Peterson                

      U-3308      

           DETAILS FOR:

ELECTRICAL AND PROGRAMMING

j
t
p

e
t
e
r
s
o

n

S
:
\
I
T

S
&

S
U

\
I
T

S
 S

i
g

n
a
l
s
\
W

o
r
k

g
r
o

u
p

s
\
S

i
g

 M
a
n

\
P

e
t
e
r
s
o

n
\
0

5
1

0
2

7
_

s
m

_
e
l
e
_

2
0

1
5

0
1

0
6

.d
g

n

3
1

-
M

A
R

-
2

0
1

5
 1

4
:5

8

Division 5        Durham   Durham County  

05-1027T1

Electrcial Detail - Sheet 2 of 2        

T
N

T

T

 

IN

 
 

D
E

P
A

R
T

M

E
N
 OF TR A

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

  

 

n
oi

si
vi

D
 
yt

e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:
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THE SIGNAL DESIGN:   05-1027T1

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

                    

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 1.1

          

OVERLAP [4]:

                VEH SET 1  = 8

          YELLOW CLEARANCE = 3.9

             RED CLEARANCE = 1.5

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 1.1

                LOADSWITCH = 9

                VEH SET 1  = 2

OVERLAPS [1-4] PROGRAMMING DETAIL

PRESS ’+’

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

Sig.40.2

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1, 3, 4
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PRESS ’+’ TWICE

NOTE:  FOR SIGNAL HEAD 21

NOTE:  FOR SIGNAL HEAD 41

NOTE:  FOR SIGNAL HEAD 61
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SIGNAL FACE I.D.

All Heads L.E.D.

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue
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G

12"
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Y

12"

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM

02+6 04+8

81,82

62,63

42,43

22,23

R

Y

F
Y

12"

31

T
N

T

T

 

IN

 

 
 

D
E

P
A

R
T

M

E
N
 OF TRA

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 
 

n
oi

si
vi

D
 

yt
e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:

03+8

(Durham Signal System)

   Fully Actuated    

       3 Phase       

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

NONEVEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-

06

VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

03 04

15

3.1

3.8

2.0

7

35

2.3

3.8

2.0

7

35

2.3

3.8

2.0

7

OFF

50

2.3

4.1

3.0

10

50

2.3

4.1

3.0

10

2.0

-

2.0

-

-

2.0

-

2.0

-

-

3.0

-

3.0

-

-

2.0

-

2.0

-

-

NONENONENONE YELLOW LOCK
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SEC.
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DELAY
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X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

--- - - -6x40 X X4A
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*
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-

6x40 * - 8 SEC. -SEC.- - - - X - X - - *
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-0
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35 Mph    +1% Grade

NC 55 (N. Alston Ave.)

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/A

N/A

Construction Easement

Permanent Utility Easement

35 Mph    -4% Grade

NC 55 (N. Alston Ave.)

ON ON

4

10

4

8

4

11

4B 4A

US 70 - NC 98 (Holloway Street)

               at               

  NC 55 (North Alston Avenue)   

                                

phases should not be lower than 4 seconds.

* 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 

NOTES

P81

P42

P82

P62
P61

P41,P42 N/A N/A N/A X- 4 - SEC. - SEC. X- - - - - - - - X

P61,P62 N/A N/A N/A X - 6 - SEC. - SEC. X- - - - - - - - X

P81,P82 N/A N/A N/A X- 8 - SEC. - SEC. X- - - - - - - - X

-

-

PEDESTRIAN DETECTION

16"

e
x

e
x

-

53’ +/- Rt.
Sta. 63+25+/- -LALT-

43’ +/- Rt.
Sta. 64+07+/- -LALT-

3
5
 

M
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h
 
 
 
 
0

%
 

G
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e

DRK

DRK

DRK

P41,P42

P61,P62

P81,P82

W

W

WW

DW DW

DW DW

DW

Signal Upgrade - Temporary Design 2 (TMP Phase 1, Steps 11-21)          

ex

Slack Span

P41e
x

Drums

Direct Bury

Sig. 41.0

* Video Detection Zone

Video Detection Area

Video Detector

*

*

*

*

*

6B

63

61

41

21

exType II Signal Pedestal

P21P22

P81,P82

P61,P62

P41,P42

P21,P22

P21,P22 N/A N/A N/A X- 2 - SEC. - SEC. X- - - - - - - - X-

ex

61
F

Y RR Y

P21,P22 W DW DW DRK

6B 6x40 * 0 * - 6 - -SEC. SEC. - - - *---X-X-

OL1

50

2.3

4.1

3.0

0

YELLOW LOCK

OFF

4

16

-

-

3.0

-

3.0

-

-

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

05-1027T2 

    required.

11. Contractor shall adjust video detection zones as 

    location details. 

    reference only. See sheets P1-P3 for pushbutton 

10. Pedestrian pedestals are conceptual and shown for

    values supersede these values. 

    operation only. Coordinated signal system timing 

9.  Maximum times shown in timing chart are for free-run

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no 

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 3 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

Type I Pushbutton Post

Direct Bury

Rigid Conduit

Rigid ConduitRigid Conduit

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

OVERLAP 3...............6

OVERLAP 4...............8

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.41.1

VIDEO DETECTION

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

THIS ELECTRICAL DETAIL IS FOR

THE SIGNAL DESIGN:   05-1027T2

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

05-1027T2

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* ***

LOAD SWITCHES USED......S2,S3,S4,S5,S6,S8,S9,S11,S12,

AUX S1,AUX S2,AUX S4,AUX S5

PHASES USED.............2,3,4,6,8,2 PED,4 PED,6 PED,8 PED

OVERLAP 1...............2

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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T
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A
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 C
A

R
D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

 9. Program Startup Ped Calls for phases 2, 4, 6, and 8.
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R
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H CAROL
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ENGINEER

P
R

OFESSION
AL

SEAL

008453

 
  

J
O

HN T. ROWE,
 J

R 

INPUT FILE CONNECTION & PROGRAMMING CHART

PED PUSH

BUTTONS

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

1

U

2 3 4 5 6 7 8 9 1O 12 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

11 13

4 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

6 PED

ISOLATOR

DC

R

Y

Y

F

 OLA YELLOW (A122)

R

Y

Y

F

 OLC YELLOW (A115)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

61 21

41

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

113

115 106

104

121

119

112

110

61 31 21 41NU NU22,23 42,43 62,63
P21,

P22

P41,

P42

P61,

P62

P81,

P82

118

A124

A125

A126

A101

A102

A103

*
FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 2-15, 3-8, 3-10, 3-12, 3-16, 4-8, 4-10, 4-12,

11-15, 12-14, 12-16, 13-15 and 14-16.

4-14, 4-16, 6-9, 6-11, 6-13, 6-15, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 9-15, 10-12, 10-14, 10-16, 11-13,  

I12UTB8-4,6 67P21,P22 25 2 PED2

I12LTB8-5,6 69P41,P42 27 4 PED2

I13UTB8-7,9 68P61,P62 26 6 PED2

I13LTB8-8,9 70P81,P82 28 8 PED2

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

PED

ISOLATOR

DC

2

NOTES

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com
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THE SIGNAL DESIGN:   05-1027T2

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

          
          

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.3

          

OVERLAP [4]:

                VEH SET 1  = 8

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 2.3

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.3

                LOADSWITCH = 9

                VEH SET 1  = 2

OVERLAPS [1-4] PROGRAMMING DETAIL

PRESS ’+’

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

Sig.41.2

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1, 3, 4

 US 70 - NC 98 (Holloway Street)

               at               

   NC 55 (North Alston Avenue)  

                                

N
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ENGINEER
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R
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AL
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008453

 
  

J
O

HN T. ROWE,
 J

R 

PRESS ’+’ TWICE

NOTE:  FOR SIGNAL HEAD 21

NOTE:  FOR SIGNAL HEAD 41

NOTE:  FOR SIGNAL HEAD 61

4/2/2015 
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SEPI
ENGINEERING & CONSTRUCTION
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Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue
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12"

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM
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(Durham Signal System)

   Fully Actuated    

       2 Phase       

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

06

VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

04

35

2.3

3.0

2.0

7

50

2.1

4.1

3.0

10

50

2.1

4.1

3.0

10

2.0

-

2.0

-

-

3.0

-

3.0

-

-

NONE YELLOW LOCK

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

02

3.0

-

3.0

-

-

N

R/W

R/W

R
/

W

R
/

W

R
/

W

R
/

W

R/W

R/W

TABLE OF OPERATION

FACE

SIGNAL

PHASE

F
L
A
S
H

0

2

+

6

42,43

21

22,23

62,63

F

Y YR

G

G

R

R

R

Y

Y

R

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S
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N
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L
L

-

-

- -

- -

-

- -2

SEC.SEC. - - -0
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PEDESTRIAN DETECTION
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D

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

BB

Work Area N/A

N/A

N/A

N/A

Construction Easement

Permanent Drainage Easement

"No Left Turn" (R3-2)

"No Right Turn" (R3-1)

N/ABarricades

Direct Bury

C C

D D

Left Arrow "ONLY" Sign (R3-5L)

Right Arrow "ONLY" Sign (R3-5R)

P61,P62 DRKW DW

Signal Upgrade - Temporary Design 3 (TMP Phase 1, Steps 11-21)      

ex

P41

3
5
 

M
p
h
 
 
 
 
0

%
 

G
r
a
d
e

Drums

OL3

50

2.1

4.1

3.0

0

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

 be lower than 4 seconds.

 phases 2 and 6 lower than what is shown.  Min Green for all other phases should not

* These values may be field adjusted.  Do not adjust Min Green and Extension times for

e
x
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ex

ex

Sig. 42.0

16"

P61,P62

16"

e
x

e
x

e
x

e
x

e
x

e
x

e
x

* Video Detection Zone

Video Detection Area

Video Detector

*

*

*

ex

ex

ex

61

62

63

ex

P21
P22

P81,P82*

P41,P42*

P21,P22*

61*

41*

ex

exType II Signal Pedestal

ex

    required.   

10. Contractor shall adjust video detection zones as 

    #P81 and #P82 during this phase of construction.

    #82 and pedestrian signal heads #P21, #P22, #P41, #P42,

9.  Disconnect and bag signal heads #31, #41, #61, #81, 

    values supersede these values.  

    operation only. Coordinated signal system timing 

8.  Maximum times shown in timing chart are for free-run

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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Prepared in the Offices of:

 
 

noitceS tnemegana
M s
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ng

i
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

OVERLAP 3...............6

THE SIGNAL DESIGN:   05-1027T3

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

          

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.1

                LOADSWITCH = 11

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

Sig.42.1

LOAD SWITCHES USED......S2,S5,S8,S9,AUX S4

PHASES USED.............2,4,6,6 PED

OVERLAP 1...............NOT USED

OVERLAP 2...............NOT USED

OVERLAP 4...............NOT USED

VIDEO DETECTION

PRESS ’+’ TWO TIMES

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

OVERLAPS [3] PROGRAMMING DETAIL

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE
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ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

05-1027T3

NOT

USED

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

    Signal System.

10. This cabinet and controller are part of the Durham

 9. Set the Red Revert interval on the controller to 1 second.

 8. Program Startup Ped Calls for phase 6.
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INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8
2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

A115

NU

128 134

130 103 136

A114

A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

121

119

NU NU 21 NUNU NU22,23 42,43 62,63
P61,

P62

R

Y

Y

F

 OLC YELLOW (A115)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

3 SECTION FYA PPLT SIGNAL WIRING DETAIL

21

PED PUSH

BUTTONS

I13UTB8-7,9 68P61,P62 26 6 PED2

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

1

U

2 3 4 5 6 7 8 9 1O 12 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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11 13

6 PED

ISOLATOR

DC

NOTE:  FOR SIGNAL HEAD 21

NU NU NUNU

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC
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EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 2-6, 2-11, 2-15, 6-11, 6-15 and 11-15.

S
L
O
T
 
E
M
P
T
Y

NOTES

4/2/2015 

https://trust.docusign.com
https://trust.docusign.com


e

Striping
Paint 

SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

SCALE REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

0

               

J
H
o
c
h
a
n
a
d
e
l

G
:
\

T
r
a
n
s
p
o
r
t
a
t
i
o
n
\

T
R
1
3
.
0
1
7
.
0
0
 

N
C

D
O

T
 
2
0
1
2
 

T
r
a
f
f
i
c
 

L
S

A
\

T
R
1
3
.
0
1
7
.
0
3
 
(

U
-
3
3
0
8
 

S
i
g
n
a
l
s
)
\

T
r
a
f
f
i
c
\

S
i
g
n
a
l
s
\

D
e
s
i
g
n
\

S
i
g
n
a
l
s
\

T
E

M
P
 

S
I

G
N

A
L

S
 

W
I

T
H
 

V
I

D
E

O
\
0
5
-
1
0
2
7
\
0
5
-
1
0
2
7

T
4
.
d
g
n

3
/
2
6
/
2
0
1
5

Division 5    Durham County                  Durham

September 2014 

   C Lawson    

 J Hochanadel  

.

N
AHCOHP

YE

R
F

F

AN
O

RTH CAROLIN

28430

SEAL

R
EENIG

N
E

SION

A
L

P
R

O
FE

S

E
J

A
D

E
L

40

1"=40’

      U-3308      

NOTES

SEPI
ENGINEERING & CONSTRUCTION

License #: C-2197

Fax:919-789-9591

Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue

R

Y

G

12"

R

Y

F
Y

12"

T
N

T

T

 

IN

 

 
 

D
E

P
A

R
T

M

E
N
 OF TRA

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 
 

n
oi

si
vi

D
 

yt
e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

n
oitceS ngiseD l

an
gi

S

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:

(Durham Signal System)

   Fully Actuated    

       2 Phase       

N

R/W

R/W

R
/

W

R
/

W

R
/

W

R
/

W

R/W

R/W

23

22

21

43

31 81 82

ex

ex

  05-1027T4  

NC 55 (N. Alston Ave.)

N
C
 
9
8
 
(H

o
ll
o

w
a
y
 

S
t
.)

35 Mph    -4% Grade

35 Mph    +1% Grade

6A

2B

2A

4B 4A

NC 55 (N. Alston Ave.)

31*

R

Y

F
Y

12"

US 70 - NC 98 (Holloway Street)

               at               

  NC 55 (North Alston Avenue)   

                                

P62
P61

ex

ex

P42

P81

ex

ex

e
x

Directional Arrow

Controller & Cabinet
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With Push Button & Sign
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Traffic Signal Head
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2-in Underground Conduit

LEGEND
PROPOSED EXISTING
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Modified Signal Head N/A

Junction Box
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Construction Easement

Permanent Drainage Easement
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SIGNAL FACE I.D.

All Heads L.E.D.

** See Note 11

P81**

P42**
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RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

NONEVEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

-

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

08

NONE

-

-
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VEH. RECALLNONE

2033 SOFTWARE w/2070 CONTROLLER

03 04
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* 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 
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35

2.0
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7

50

2.0

3.8

3.0

0

-

-

 61*

 41*

21

 81,82*

62,63

42,43

22,23

*

    required.   

12. Contractor shall adjust video detection zones as 

    construction.

    disconnected and bagged during this phase of

11. Pedestrian signal heads #P42 and #P81 shall remain

    and #82.

10. Reconnect and unbag signal heads #31, #41, #61, #81, 

    values supersede these values.  

    operation only. Coordinated signal system timing 

9.  Maximum times shown in timing chart are for free-run

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 3 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

15

2.4

3.8

2.0

7

e
x

e
x

42

* See Note 10
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)
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CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

OVERLAP 3...............6

OVERLAP 4...............8

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.43.1

VIDEO DETECTION

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

THIS ELECTRICAL DETAIL IS FOR

THE SIGNAL DESIGN:   05-1027T4

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

05-1027T4

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* ***

OVERLAP 1...............2

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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A
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 C
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D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

LOAD SWITCHES USED......S2,S4,S5,S8,S9,S11,AUX S1,

AUX S2,AUX S4,AUX S5

PHASES USED.............2,3,4,6,8,6 PED

NOT

USED

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

 9. Program Startup Ped Calls for phase 6.

N
O

R

T
H CAROL

I
N
A

 

ENGINEER

P
R

OFESSION
AL

SEAL

008453

 
  

J
O

HN T. ROWE,
 J

R  

INPUT FILE CONNECTION & PROGRAMMING CHART

PED PUSH

BUTTONS

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

1

U

2 3 4 5 6 7 8 9 1O 12 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

11 13

6 PED

ISOLATOR

DC

R

Y

Y

F

 OLA YELLOW (A122)

R

Y

Y

F

 OLC YELLOW (A115)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

61 21

41

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

121

119

61 31 21 41NU NU22,23 42,43 62,63
P61,

P62

118

A124

A125

A126

A101

A102

A103

*
FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

I13L

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

NU NU NU

I13UTB8-7,9 68P61,P62 26 6 PED2

S
L
O
T
 
E
M
P
T
Y

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-15, 3-8, 3-10, 3-12, 4-8, 4-10, 4-12,

NOTES

6-9, 6-11, 6-15, 8-10, 8-12, 9-11, 9-15, 10-12 and 11-15.

4/2/2015 

https://trust.docusign.com
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THE SIGNAL DESIGN:   05-1027T4

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

          

          

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.1

          

OVERLAP [4]:

                VEH SET 1  = 8

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 2.0

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 2.1

                LOADSWITCH = 9

                VEH SET 1  = 2

OVERLAPS [1-4] PROGRAMMING DETAIL

PRESS ’+’

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

Sig.43.2

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1, 3, 4

 US 70 - NC 98 (Holloway Street)

               at               

   NC 55 (North Alston Avenue)  
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PRESS ’+’ TWICE

NOTE:  FOR SIGNAL HEAD 21

NOTE:  FOR SIGNAL HEAD 41

NOTE:  FOR SIGNAL HEAD 61

4/2/2015 
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750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:

(Durham Signal System)

   Fully Actuated    

       3 Phase       

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP
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VEH. RECALL
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VEHICLE CALL MEMORY
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REDUCE 0.1 SEC EVERY *
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Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

Work Area N/A

N/A

N/A
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Construction Easement
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NC 55 (N. Alston Ave.) N
C
 
9
8
 
(H

o
ll
o

w
a
y
 

S
t
.)

35 Mph    -4% Grade
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US 70 - NC 98 (Holloway Street)
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Signal Upgrade - Temporary Design 7 (TMP Phase 2, Steps 7 - 12)          
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** See Note 12

P62
ex

exP61

ex

16"

* See Note 11

for all other phases should not be lower than 4 seconds.

* 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 

P22

P21

# See Note 13

31##
41##

21##

81,82

62,63

42,43#

22,23

P61,P62*

P42**

## See Note 14

P82##

P81#

P21,P22

62
61

    required.

15. Contractor shall adjust video detection zones as

    Temporary Design 7.

    #42 and #43 and pedestrian signal head #P82 for 

14. Reconnect and unbag signal heads #21, #31, #41, 

    for Temporary Design 5 and Temporary Design 7.

13. Reconnect and unbag pedestrian signal head #P81

    Design 7.

    and bagged for Temporary Design 5 and Temporary

12. Pedestrian signal head #P42 shall remain disconnected 

    and Temporary Design 7.

    signal heads #P61 and #P62 for Temporary Design 5 

11. Bag and disconnect signal head #61 and pedestrian

    values supersede these values.  

    operation only. Coordinated signal system timing 

10. Maximum times shown in timing chart are for free-run

    "Don’t Walk" time.

9.  Program pedestrian heads to countdown the flashing 

    pedestrian calls.

8.  Omit "WALK" and flashing "DON’T WALK" with no

    phases used. 

7.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

6.  Program all timing information into phase banks

5.  Set all detector units to presence mode.

    and #63 during this phase of construction

4.  Reposition signal heads #21, #22, #23, #61, #62 

3.  Phase 3 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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Electrcial Detail - Sheet 1 of 2        

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)
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750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
M s

la
ng

i
S

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* **

OVERLAP 3...............6

OVERLAP 4...............8

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.44.1

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE
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ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

VIDEO DETECTION

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

AUX S2,AUX S4,AUX S5

OVERLAP 1...............NOT USED

THIS ELECTRICAL DETAIL IS FOR

 05-1027T5/T7

THE SIGNAL DESIGN:  05-1027T5

and 05-1027T7

 US 70 - NC 98 (Holloway Street)

               at               

   NC 55 (North Alston Avenue)  

                                

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham
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H CAROL
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J
O

HN T. ROWE,
 J

R   

 9. Program Startup Ped Calls for phases 2 and 8.

LOAD SWITCHES USED......S2,S3,S4,S5,S8,S11,S12,

PHASES USED.............2,3,4,6,8,2 PED,8 PED

INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

NU

A115

NU

128 134

130 103 136

107

A114

109

108

A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

112

110

NU 31 21 41NU NU22,23 42,43 62,63
P81,

P82

118

A124

A125

A126

A101

A102

A103

R

Y

Y

F

 OLC YELLOW (A115)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

21

41

PED PUSH

BUTTONS

I12UTB8-4,6 67P21,P22 25 2 PED2

I13LTB8-8,9 70P81,P82 28 8 PED2

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

1

U

2 3 4 5 6 7 8 9 1O 12 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

11 13

2 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

*FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

NOT

USED

115

113

NU
P21,

P22

NOTES

REMOVE DIODE JUMPERS 2-6, 2-11, 2-13, 3-8, 3-10, 3-12, 3-16, 4-8, 4-10, 4-12, 4-16, 6-11, 

NU

NOT

USED

6-13, 8-10, 8-12, 8-16, 10-12, 10-16, 11-13 and 12-16.  

4/2/2015 
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750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
M s
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ng

i
S

FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

          
          

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 1.9

          

OVERLAP [4]:

                VEH SET 1  = 8

          YELLOW CLEARANCE = 3.8

             RED CLEARANCE = 2.0

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAPS [2-4] PROGRAMMING DETAIL

PRESS ’+’

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

 05-1027T5/T7

Sig.44.2

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 3, 4

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

THIS ELECTRICAL DETAIL IS FOR

THE SIGNAL DESIGN:  05-1027T5

and 05-1027T7

N
O

R

T
H CAROL

I
N
A

 

ENGINEER

P
R

OFESSION
AL

SEAL

008453

 
  

J
O

HN T. ROWE,
 J

R 

PRESS ’+’ TWICE

NOTE:  FOR SIGNAL HEAD 21

NOTE:  FOR SIGNAL HEAD 41

4/2/2015 
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Prepared for the Offices of:

(Durham Signal System)

   Fully Actuated    

       2 Phase       

RED CLEARANCE

RECALL POSITION

PHASE

YELLOW CHANGE INT.

FLASHING DON’T WALK

TIMING CHART

MINIMUM GAP

OFF

VEH. RECALL

OFF

VEHICLE CALL MEMORY

DOUBLE ENTRY

MAXIMUM GAP*

ALTERNATE EXTENSION

TYPE 3 LIMIT -

-

-

-

YELLOW LOCK

WALK *

REDUCE 0.1 SEC EVERY *

MINIMUM INITIAL *

VEHICLE EXTENSION *

MAXIMUM LIMIT *

ADD PER VEHICLE *

MAXIMUM INITIAL *

06

VEH. RECALL

2033 SOFTWARE w/2070 CONTROLLER

50

1.4

4.1

3.0

10

50

1.4

3.8

3.0

10

3.0

-

3.0

-

-

YELLOW LOCK

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

02

3.0

-

3.0

-

-

N

R/W

R/W

R
/

W

R
/

W

R
/

W

R
/

W

R/W

R/W

63
62

81 82

ex

ex

  05-1027T6  

-

-

All Heads L.E.D.

SIGNAL FACE I.D.

US 70 - NC 98 (Holloway Street)

               at               

  NC 55 (North Alston Avenue)   

                                

8B

8A

ex

 

P22

16"

 

PEDESTRIAN MOVEMENT

UNSIGNALIZED MOVEMENT

UNDETECTED MOVEMENT (OVERLAP)

DETECTED MOVEMENT

PHASING DIAGRAM DETECTION LEGEND

PHASING DIAGRAM

02+6

TABLE OF OPERATION

FACE

SIGNAL

PHASE

F
L
A
S
H

0

2

+

6

81,82

22,23

62,63

G

G

G

R

R R

Y

Y

R

DIST. FROM

STOPBAR

SEC.

TIMING

INDUCTIVE LOOPS

NEMA 

PHASE

SEC.

SEC.

N
E

W

E
X
IS

T
IN

G

DELAY
CARRY
(STRETCH)

1 2

SEC.

SEC.

SEC.

(ft) F
U

L
L
 
T
IM

E

D
E

L
A

Y

P
E

D
E
S

T
R
IA

N

C
A

L
L

-

-

- -

- -

-

- -2

E
X
IS

T
IN

G

*

*

LOOP NO.
SIZE

TURNS

ATTRIBUTES

DETECTOR PROGRAMMING

3 4 5 6 7 8

N
E

W

STATUS

S
Y
S
T
E

M
 

L
O

O
P
S

(ft)

R
E
S

E
R

V
E

D

C
O

U
N

T

E
X

T
E

N
S
IO

N

T
Y

P
E
 
3

C
A

L
L
IN

G

A
L
T

E
R

N
A

T
E

-

- -

-

- - - - - -

---

- - - -

X

X

X

X

X

X

LOOP & DETECTOR UNIT INSTALLATION CHART

2033 SOFTWARE w/ 2070 CONTROLLER

10

3

-6-*706x66A

-

- SEC. - SEC. - - - - X *---X-

2A 6x6 * 70

*

PEDESTRIAN DETECTION

P21,P22 N/A N/A N/A X- 2 - SEC. - SEC. X- - - - - - - - X-

P21,P22 DRKW DW

-

-

NONE

08

35

2.3

3.0

2.0

7

2.0

-

2.0

-

-

NONE

OFF

-

 

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

SEC.

 

 

 

SEC.

SEC.

SEC.

SEC.

SEC.

B

Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING

Sign

Modified Signal Head N/A

Junction Box

N/A Right of Way

AA

BB

Work Area N/A

N/A

N/A

N/A

Construction Easement

Permanent Drainage Easement

"No Left Turn" (R3-2)

"No Right Turn" (R3-1)

N/ABarricades

Direct Bury

08

14 -

NOTES

P21,P22

ex

C

D

C C

D D

Left Arrow "ONLY" Sign (R3-5L)

Right Arrow "ONLY" Sign (R3-5R)

8A 6x40 0

8B 6x40 0

*

*-

- 8

8

- *

*-

0

8

81,82

62,63

22,23

other phases should not be lower than 4 seconds.

times for phases 2 and 6 lower than what is shown.  Min Green for all 

* These values may be field adjusted.  Do not adjust Min Green and Extension 

4

P42
P81

31

43 42

31*

42,43*

R

Y

G

12"

R

Y

F
Y

12"

R

Y

F
Y

12"

Signal Upgrade - Temporary Design 6 (TMP Phase 2, Steps 7-12)         

23

22

ex

P21

ex

41

21

P82

Drums

A

Sig. 45.0

16"

e
x e
x e
x

ex

ex

ex

ex

ex

e
x

e
x

e
x

* Video Detection Zone

Video Detection Area

Video Detector

*

*

2A

6A
ex 61

61**

41*

21*

* See Note #9
** See Note #10

e
x

P61 ex

P62
ex

e
x

e
x

P81,P82*

P61,P62**

P42**

A

   

    required.

11. Contractor shall adjust video detection zones as

    this phase of construction.

    and #P62 shall remain disconnected and bagged during

10. Signal head #61 and pedestrian signal heads #P42, #P61 

    during this phase of construction. 

    and #43 and pedestrian signal heads #P81 and #P82 

9.  Disconnect and bag signal heads #21, #31, #41, #42

    values supersede these values.  

    operation only. Coordinated signal system timing 

8.  Maximum times shown in timing chart are for free-run

    "Don’t Walk" time.

7.  Program pedestrian heads to countdown the flashing 

    calls.

6.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

5.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

4.  Program all timing information into phase banks

3.  Set all detector units to presence mode.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com


THIS ELECTRICAL DETAIL IS FOR

SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:  November 2014 

 James Peterson                

      U-3308      

           DETAILS FOR:

ELECTRICAL AND PROGRAMMING

j
t
p

e
t
e
r
s
o

n

S
:
\
I
T

S
&

S
U

\
I
T

S
 S

i
g

n
a
l
s
\
W

o
r
k

g
r
o

u
p

s
\
S

i
g

 M
a
n

\
P

e
t
e
r
s
o

n
\
0

5
1

0
2

7
_

s
m

_
e
l
e
_

2
0

1
5

0
1

0
6

.d
g

n

3
1

-
M

A
R

-
2

0
1

5
 1

4
:2

3

Division 5        Durham   Durham County  

05-1027T6

Electrcial Detail                       

EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

T
N

T

T

 

IN

 
 

D
E

P
A

R
T

M

E
N
 OF TR A

S
P

O
R

T
A

I
O

N

S
T

A

E
 O

F
NORTH CAR

O
L

A

  

 

n
oi

si
vi

D
 
yt

e
fa

S 
dna

 ytiliboM noit
at

r
o

p
s

n
a
r

T

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared in the Offices of:

 
 

noitceS tnemegana
M s
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i
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

LOAD

SWITCH NO.

NU = Not Used

THE SIGNAL DESIGN:   05-1027T6

DESIGNED:   September 2014

REVISED:   N/A       

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

Sig.45.1

VIDEO DETECTION

SPECIAL DETECTOR NOTE

schemes shown on the Signal Design Plans.

engineer-approved mounting locations to accomplish the detection

installation according to manufacturer’s directions and NCDOT

Install a video detection system for vehicle detection.  Perform

LOAD SWITCHES USED......S2,S3,S8,S11

PHASES USED.............2,6,8,2 PED

OVERLAPS................NONE

S
L
O
T
 
E
M
P
T
Y

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7

8

15

16

13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE

10

11

12

13

14

15

16

17

18

1

2

3

4

5

6

7

8

9

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.
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E
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   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

 US 70 - NC 98 (Holloway Street)

               at               

   NC 55 (North Alston Avenue)  

                                

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 7. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

 9. Set the Red Revert interval on the controller to 1 second.

    Signal System.

10. This cabinet and controller are part of the Durham

 8. Program Startup Ped Calls for phase  2.

N
O

R

T
H CAROL

I
N
A

 

ENGINEER

P
R

OFESSION
AL

SEAL

008453

 
  

J
O

HN T. ROWE,
 J

R 

SEALED:  4-02-15

INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 135

NU

128 134

130 136

107

109

108

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

NU NU

OL1 OL2 OL3 OL4

NU NU NU NUNU NU22,23 62,63

PED PUSH

BUTTONS

I12UTB8-4,6 67P21,P22 25 2 PED2

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

1

U

2 3 4 5 6 7 8 9 1O 12 14

(front view)

FS

ST

L

U

L

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"
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11 13

2 PED
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DC

115
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NU
P21,

P22
NU NU NUNU

NOT

USED

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC
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EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 2-6, 2-13 and 6-13.

NOTES
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Directional Arrow

Controller & Cabinet

Signal Pole with Guy

With Push Button & Sign

Signal Pole with Sidewalk Guy

Inductive Loop Detector

Traffic Signal Head

Pedestrian Signal Head

2-in Underground Conduit

LEGEND
PROPOSED EXISTING
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Modified Signal Head N/A

Junction Box

N/A Right of Way

N/ADirectional Drill
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NOTES
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Signal Upgrade - Final Design               
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FLASHING DON’T WALK
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P41,P42 N/A N/A N/A X - 4 - SEC. - SEC. X- - - - - - - - X

P61,P62 N/A N/A N/A X - 6 - SEC. - SEC. X- - - - - - - - X
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    location details.

    reference only. See sheets P1-P3 for pushbutton 

10. Pedestrian pedestals are conceptual and shown for

    values supersede these values.

    operation only. Coordinated signal system timing 

9.  Maximum times shown in timing chart are for free-run

    "Don’t Walk" time.

8.  Program pedestrian heads to countdown the flashing 

    calls.

7.  Omit "WALK" and flashing "DON’T WALK" with no pedestrian

    phases used. 

6.  Set phase bank 3 maximum limit to 250 seconds for 

    1,2, and 3 unless otherwise noted.

5.  Program all timing information into phase banks

4.  Set all detector units to presence mode.

3.  Phase 3 may be lagged.

    by the Engineer.

    flashing operation unless otherwise directed 

2.  Do not program signal for late night 

    Roads and Structures" dated January 2012.

    January 2012, "Standard Specifications for

1.  Refer to "Road Standard Drawings NCDOT" dated

Sig. 46.0

Metal Pole with Mastarm
existing

existing

Type I Pushbotton Post

34’ +/- Rt.
Sta. 64+16+/- -LALT-
See Loading Diagram
Metal Pole #14

48’ +/- Lt.
Sta. 63+44+/- -LALT-
See Loading Diagram
Metal Pole #13
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 phass should not be lower than 4 seconds.

* 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
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EQUIPMENT INFORMATION

CABINET MOUNT...........BASE

TERMINAL

AC-

VALUE (ohms) WATTAGE

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES PHASE 3 YELLOW FIELD

(117)

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown below)
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Prepared in the Offices of:
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INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

CONTROLLER..............2070E

CABINET.................332 W/ AUX

SOFTWARE................McCAIN 2033

OUTPUT FILE POSITIONS...18 WITH AUX FILE

*
installation detail this sheet.

Denotes install load resistor.  See load resistor

*

*

LOAD

SWITCH NO.

NU = Not Used

* ***

LOAD SWITCHES USED......S2,S3,S4,S5,S6,S8,S9,S11,S12,

AUX S1,AUX S2,AUX S4,AUX S5

PHASES USED.............2,3,4,6,8,2 PED,4 PED,6 PED,8 PED

OVERLAP 1...............2

OVERLAP 3...............6

OVERLAP 4...............8

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

THE SIGNAL DESIGN:   05-1027  

DESIGNED:   September 2014
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REVISED:   N/A       

1

2

4

5

6

9

10

11

12

=  DENOTES POSITION

OF SWITCH

7
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13

14

NOTES:

   of any jumper allows its channels to run concurrently.

1. Card is provided with all diode jumpers in place.  Removal

ON

ON

ON

3

17

18

(remove jumpers and set switches as shown)

PROGRAMMING DETAIL

   

3. Ensure that Red Enable is active at all times during normal operation.

YELLOW DISABLE
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2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

IN
T

E
R

N
A

L
 D

IP
 S

W
IT

C
H

E
S

REMOVE JUMPERS AS SHOWN

1
2
-
1
6

1
2
-
1
5

1
2
-
1
4

1
2
-
1
3

1
3

-
1

6

1
3

-
1

5

1
3

-
1

4

1
4
-
1
6

1
4
-
1
5

1
5

-
1

6
1

-
1

6

1
-
1

5

1
-
1

4

1
-
1

3

1
-
1

2

1
-
1

1

1
-1

O

1
-
9

1
-
8

1
-
7

1
-
6

1
-
5

1
-
4

1
-
3

1
-
2

2
-
1
6

2
-
1
5

2
-
1
4

2
-
1
3

2
-
1
2

2
-
1
1

2
-1

O

2
-
9

2
-
8

2
-
7

2
-
6

2
-
5

2
-
4

2
-
3

3
-
1

6

3
-
1

5

3
-
1

4

3
-
1

3

3
-
1

2

3
-
1

1

3
-1

O

3
-
9

3
-
8

3
-
7

3
-
6

3
-
5

3
-
4

4
-
1
6

4
-
1
5

4
-
1
4

4
-
1
3

4
-
1
2

4
-
1
1

4
-1

O

4
-
9

4
-
8

4
-
7

4
-
6

4
-
5

5
-
1
6

5
-
1
5

5
-
1
4

5
-
1
3

5
-
1
2

5
-
1
1

5
-1

O

5
-
9

5
-
8

5
-
7

5
-
6

6
-
1

6

6
-
1

5

6
-
1

4

6
-
1

3
7
-
1
4

6
-
1

2

6
-
1

1

6
-1

O

6
-
9

6
-
8

6
-
7

7
-
1
6

7
-
1
5

7
-
1
3

7
-
1
2

7
-
1
1

7
-1

O

7
-
9

7
-
8

8
-
1
8

8
-
1
7

8
-
1
6

8
-
1
5

8
-
1
4

8
-
1
3

8
-
1
2

8
-
1
1

8
-1

O

8
-
9

COMPONENT SIDE

1
2
-
1
8

1
2
-
1
7

1
3

-
1

8

1
3

-
1

7

1
4
-
1
8

1
4
-
1
7

1
5
-
1
8

1
5

-
1

7

1
6
-
1
8

1
6
-
1
7

1
7
-
1
8

1
-
1

8

1
-
1

7
2
-
1
8

9
-
1
8

9
-
1
7

9
-
1
6

9
-
1
5

9
-
1
4

9
-
1
3

9
-
1
2

9
-
1
1

9
-
1
0

FF

A

2
-
1
7

3
-
1

7

3
-
1

8

4
-
1
7

4
-
1
8

5
-
1
7

5
-
1
8

6
-
1

7

6
-
1

8

7
-
1
7

7
-
1
8

1
1
-1

2

1
1
-1

3

1
1
-1

4

1
1
-1

5

1
1
-1

6

1
1
-1

7

1
1
-1

8

1
0
-
1
1

1
0
-
1
2

1
0
-
1
3

1
0
-
1
4

1
0
-
1
5

1
0
-
1
6

1
0
-
1
7

1
0
-
1
8

1
8

 C
H

A
N

N
E

L
 P

R
O

G
R

A
M

 C
A

R
D

ON OFF

SW2

WD ENABLE

   controller.  Ensure conflict monitor communicates with 2070.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070

* See FYA PPLT Programming Detail on Sheet 2.

OVERLAP 2...............*

Sig.46.1

    the output file.  Verify that signal heads flash in

    accordance with the signal plans.

 2. Program controller to Start Up in phases 2 and 6 green.

 1. To prevent "flash-conflict"  problems, insert red flash

    program blocks for all unused vehicle load switches in

 4. Enable Simultaneous Gap-Out feature for all phases.

    program block assignments.

 8. Ensure start up flash phases are coordinated with flash

    flash.  Ensure STARTUP "RED START" is set to 0 seconds.

    programming.  The conflict monitor will govern startup

 3. Set power-up flash time to 0 seconds within the controller

 7. Program phases 4 and 8 for Double Entry.

    and 3 unless otherwise noted.

 5. Program all timing information into phase banks 1, 2, 

    used.

 6. Set phase bank 3 maximum limit to 250 seconds for phases 

10. Set the Red Revert interval on the controller to 1 second.

    Signal System.

11. This cabinet and controller are part of the Durham

 9. Program Startup Ped Calls for phases 2, 4, 6, and 8.
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INPUT FILE CONNECTION & PROGRAMMING CHART

PHASE

SIGNAL

HEAD NO.

GREEN

YELLOW

RED

RED

ARROW

YELLOW

ARROW

GREEN

ARROW

321 5 74 6 8

81,82

2

PED

4

PED

6

PED

8

PED

S2S1

129 102 135

A122

NU

A115

NU

128 134

130 103 136

107

A121 A114

109

108

A123 A116

SIGNAL HEAD HOOK-UP CHART

CMU
CHANNEL

NO.
1 2 13 3 4 14 5 6 15 7 8 16 9 10 11 1217 18

ARROW

YELLOW

FLASHING

SPARE SPARE

See pictorial of head wiring in detail below.

101

S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
S1

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

AUX

31 NU

OL1 OL2 OL3 OL4

113

115 106

104

121

119

112

110

61 31 21 41NU NU22,23 42,43 62,63
P21,

P22

P41,

P42

P61,

P62

P81,

P82

118

A124

A125

A126

A101

A102

A103

R

Y

Y

F

 OLA YELLOW (A122)

R

Y

Y

F

 OLC YELLOW (A115)

OLA RED (A121)

OLA GREEN (A123)

OLC RED (A114)

OLC GREEN (A116)

(wire signal heads as shown)

4 SECTION FYA PPLT SIGNAL WIRING DETAIL

R

Y

Y

F

31

 OLB YELLOW (A125)

03 GREEN (118)

R

Y

Y

F

 OLD YELLOW (A1O2)

OLB RED (A124)

OLB GREEN (A126)

OLD RED (A1O1)

OLD GREEN (A1O3)

61 21

41

PED PUSH

BUTTONS

I12UTB8-4,6 67P21,P22 25 2 PED2

I12LTB8-5,6 69P41,P42 27 4 PED2

I13UTB8-7,9 68P61,P62 26 6 PED2

I13LTB8-8,9 70P81,P82 28 8 PED2

ATTRIBUTES
LOOP

LOOP NO.
PHASETERMINAL

INPUT

FILE POS.

DETECTOR

NO.

PIN

NO.

NEMA

2A I2UTB2-5,6 39 21     5  7  

2B I2LTB2-7,8 43 25     5  7  

6A J2UTB3-5,6 6402     5  7  

6B J2LTB3-7,8 44 66     5  7  

8A J6UTB5-9,1O 42 84     5  7  

I5U
12

TB4-5,6
58 35

3A
858 5

716

7

2-PED CALL

3-RESERVED

5-EXTENSION

6-TYPE 3

8-ALTERNATE

DETECTOR ATTRIBUTES LEGEND:

7-CALLING

4-COUNTING

1-FULL TIME DELAY

1

U

2 3 4 5 6 7 8 9 1O 12 14

(front view)

6

6

4

8

4A

FS

ST

L

U

L

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

FS = FLASH SENSE

ST = STOP TIME

ISOLATOR

DC

ISOLATOR

DC

EX. :  1A, 2A, ETC. = LOOP NO.’S

2A

2B

2

2

6A

6B

NOT

USED

NOT

USED

4

4B

8A

INPUT FILE POSITION LAYOUT

FILE

"I"

FILE

"J"

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

11 13

3A

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

S
L
O
T
 
E
M
P
T
Y

3,8

4 PED

ISOLATOR

DC

2 PED

ISOLATOR

DC

8 PED

ISOLATOR

DC

6 PED

ISOLATOR

DC

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

RF 2010

RP DISABLE

FYA COMPACT

RF SSM

LEDguard

SF#1 POLARITY

GY ENABLE

WD 1.0 SEC

F
Y

A
O

P
T

IO
N

S

S
S

M
S

S
M

EDI MODEL 2018ECL-NC CONFLICT MONITOR

REMOVE DIODE JUMPERS 2-6, 2-9, 2-11, 2-13, 2-15, 3-8, 3-10, 3-12, 3-16, 4-8, 4-10, 4-12,

11-15, 12-14, 12-16, 13-15 and 14-16.

4-14, 4-16, 6-9, 6-11, 6-13, 6-15, 8-10, 8-12, 8-14, 8-16, 9-11, 9-13, 9-15, 10-12, 10-14, 10-16, 11-13,  

*

4A I6UTB4-9,1O 41 43     5  7  

4B I6LTB4-11,12 45 47      5  7  
RESERVED

NOTES

4/2/2015 
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THE SIGNAL DESIGN:   05-1027  

DESIGNED:   September 2014

SEALED:   4-02-15   

REVISED:   N/A       

FYA PPLT PROGRAMMING

1.  Program Flashing Yellow Arrow phases as follows:

    Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

2. Assign output pin for Flashing Yellow Arrow as follows:

    Main Menu - 6) OUTPUTS - F) FYA PPLT

3.  Redirect RED and YELLOW outputs for the left turn phases 

    as follows:

    Main Menu - 6) OUTPUTS - 8) REDIRECT PHASE

                Phase 3 RED = 94, Phase 3 YELLOW = 95

                Phase 3 = 96

COUNTDOWN PEDESTRIAN SIGNAL OPERATION

for instructions on selecting this feature.

Ped Clearance Interval.  Consult Ped Signal Module user’s manual 

Countdown Ped Signals are required to display timing only during 

                PPLT FYA = PHASE 3

          
          

OVERLAP [3]:

                VEH SET 1  = 6

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 1.8

          

OVERLAP [4]:

                VEH SET 1  = 8

             RED CLEARANCE = 2.0

      END OF OVERLAP PROGRAMMING

                LOADSWITCH = 11

                LOADSWITCH = 12

     Program overlaps as follows:               

      Main Menu - 4) OVERLAP

          

OVERLAP [1]:

          YELLOW CLEARANCE = 4.1

             RED CLEARANCE = 1.8

                LOADSWITCH = 9

                VEH SET 1  = 2

OVERLAPS [1-4] PROGRAMMING DETAIL

PRESS ’+’

3. REMOVE FLASHER UNIT 2.

SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

IN ORDER TO INSURE THAT SIGNALS FLASH CONCURRENTLY ON THE 

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.

2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

FLASHER CIRCUIT MODIFICATION DETAIL

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

Sig.46.2

The following will cause the overlap green outputs to flash, which

are wired to the flashing yellow arrow.  Program as follows:

      Main Menu - 1) PHASE - 2) PHASE FUNCTIONS PAGE TWO

 

FOR 3 SECTION FYA

OVERLAP GREEN FLASH PROGRAMMING

                  OLAP G FL = 1, 3, 4

          YELLOW CLEARANCE = 3.8
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PRESS ’+’ TWICE

NOTE:  FOR SIGNAL HEAD 21

NOTE:  FOR SIGNAL HEAD 41

NOTE:  FOR SIGNAL HEAD 61

4/2/2015 
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8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

0.0 ft. 0.0 ft.

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

Base line reference elev. = 0.0’

Note 8

See

Arm "A" Arm "B"

Design Loading for METAL POLE NO. 13, MAST ARM B

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 4 & 5

See Notes

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

50’

24’

   Durham County    Division 5               Durham

 J Hochanadel  

+0.50 ft.

+1.38 ft.

H1=20.0’

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

5’

    NC 98 (Halloway Street)     

               at               

  NC 55 (North Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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      U-3308      
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example

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

28’

H1=21.0’

1’

STREET NAME SIGN

5’

Design Loading for METAL POLE NO. 14, MAST ARM A 

55’

STREET NAME SIGN

Design Loading for METAL POLE NO. 13, MAST ARM A 
METAL POLE No. 13

5’ 6’5’

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN

Elevation View @ 0

Elevation View @ 270

+0.52 ft.

10’

5’

-0.15 ft.

SHEET NO.

Sig. 46.3

10’

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

15.8 S.F.
72.0" L

X
31.5" W

58.5" L
X

31.5" W
12.8 S.F.

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD
20.7 S.F.

62.0" L
X

48.0" W

RIGID MOUNTED 

SIGN

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15
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SHEET NO.PROJECT REFERENCE NO.

SEAL

PREPARED BY:

SIG. INVENTORY NO.

SCALE REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

0

               

               

  N/A 

$
$
$
$

U
S

E
R

N
A

M
E
$
$
$
$

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

D
G

N
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$
$
$
$
$
$

S
Y

S
T
I

M
E
$
$
$
$
$

8 BOLT BASE PLATE DETAIL

SPECIAL NOTE

NCDOT Wind Zone 4 (90 mph)         

ex

ex

ex

ex

ex

ex

ex

NOTES

2.

3.

4.

installation. 

to the traffic signal plans for the actual loads that will be applied at the time of the

loads that will be applied at the time of the installation.  The contractor should refer

views.  These are anticipated worst case "Design loads" and may not represent the actual

Design the traffic signal structure using the loading conditions shown in the elevation

The mast arm attachment height (H1) shown is based on the following design assumptions:

Signal heads attached to the mast arm are rigid mounted and vertically centered on the arm.

6.

7.

Mast arm attachment height (H1) plus 2 feet, or

H1 plus � of the total height of the mast arm attachment assembly plus 1 foot.

9.

manufacturer so site specific foundations can be designed.

The contractor is responsible for providing soil penetration testing data (SPT) to the pole

Design Requirements

Design Reference Material

1. Design the traffic signal structure and foundation in accordance with:

The traffic signal project plans and special provisions.

a.

b.

c.

d.

e.

8.

10.

The NCDOT "Metal Pole Standards" located at the following NCDOT website:

The top of the pole base plate is .75 feet above the ground elevation.

5.

11.

The roadway clearance height for design is as shown in the elevation views.

Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

the following:

The pole manufacturer will determine the total height (H2) of the pole using the greater of

Attachment (H1)

Elevation Data for Mast Arm

project survey data.

by field measurement or from available

elevation data below which was obtained 

shop drawings for approval. Verify

from the roadway before submitting final 

will provide the "Design Height" clearance 

that the mast arm attachment height (H1) 

The contractor is responsible for verifying

ground level and the high point on the roadway.  

Refer to the Elevation Data chart for elevation differences between the proposed foundation

fully loaded. 

arch where the tip or the free end of the mast arm does not deflect below horizontal when

The camber design for mast arm deflection should provide an appearance of a low pitched

as they are assumed to offset each other.

Mast arm slope and deflection are not considered in determining the arm attachment height

CL

Direction

Mast Arm

CL

270

0

90

180

B.C.

CL

For 8 Bolt Base Plate

4
5
(

T
yp
)

2
2
�

See Note 6

Direction

Mast Arm

CL

270

0

90

180

B.C.

4
5
(

T
yp
)

2
2
�

LOCK PLATE DETAIL

BASE PLATE TEMPLATE & ANCHOR BOLT

POLE RADIAL ORIENTATION

4" min.

Plate width

proper positioning of the signal heads over the roadway.

The contractor is responsible for verifying that the mast arm lengths shown will allow 

LC Foundation @ ground level 

Elevation Differences for:

High point of roadway surface

Elevation difference at

Edge of travelway or face of curb

Elevation difference at

Baseline reference point at

  Design all signal supports using stress ratios that do not exceed 0.9.

appropriate arm connection points.

This requires staggering the connections.  Use elevation data for each arm to determine

stiffened box connection shown as long as the connection meets all of the design requirements.

A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

   Durham County    Division 5               Durham

 J Hochanadel  

   

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.

The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway

these specifications can be found in the traffic signal project special provisions.

The 2012 NCDOT "Standard Specifications for Roads and Structures".  The latest addenda to

The 2012 NCDOT Roadway Standard Drawings.

    NC 98 (Holloway Street)     

               at               

  NC 55 (North Alston Avenue)   

                                

 December 2014 

(919) 773-2800.

contractor may contact the Signal Design Structural Engineer for assistance at

engineer as this may affect the mast arm lengths and arm attachment heights.  The

If pole location adjustments are required, the contractor must gain approval from the

750 N. Greenfield Pkwy, Garner, NC 27529
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Tel:919-789-9977 

Raleigh, NC 27605

1025 Wade Avenue

      U-3308      

   M Copple    

05-1027

N/A

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

Note 7

See

H2

Maximum 25.6 ft.

1’

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

Design Loading for METAL POLE NO. 14, MAST ARM B

4 & 5

See Notes

50’

5’

1800

90

270

ARM B

ARM A

ARMS

BETWEEN

ANGLE

90

@ 180

Compartment

Terminal

STREET NAME SIGN

C PoleL

LC Foundation

See Note 7d

See Note 7e

High Point of Roadway Surface

H2

Maximum 25.6 ft.

Roadway Clearance

Design Height 17 ft

Minimum 16.5 ft.

Base line reference elev. = 0.0’

Note 8

See

4 & 5

See Notes

60’

35’

H1=19.5’

1’

STREET NAME SIGN

4’

Design Loading for METAL POLE NO. 14, MAST ARM A 
METAL POLE No. 14

23’

8’4’ 4’4’

0.0 ft. 0.0 ft.

Arm "A" Arm "B"

-0.38 ft.

-0.07 ft.

WEIGHTSIZEAREA
SYMBOL

LOADING
DESCRIPTION

MAST ARM LOADING SCHEDULE

96.0" L
X

18.0" W
27 LBSSTREET NAME SIGN 12.0 S.F.

21 LBS

17.0" L
X

18.5" W
2.2 S.F.

WITH MOUNTING HARDWARE

PEDESTRIAN SIGNAL HEAD

7.5 S.F.
36.0" L

X
30.0" W

14 LBS

RIGID MOUNTED

STREET NAME SIGN+1.09 ft.

Elevation View @ 270

Elevation View @ 0

6’

+0.54 ft.

Sig. 46.4

10’ 5’

RIGID MOUNTED

  12"-4 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

15.8 S.F.
72.0" L

X
31.5" W

58.5" L
X

31.5" W
12.8 S.F.

RIGID MOUNTED

  12"-3 SECTION WITH 8" BACKPLATE

SIGNAL HEAD

RIGID MOUNTED

  12"-5 SECTION WITH 8" BACKPLATE

SIGNAL HEAD
20.7 S.F.

62.0" L
X

48.0" W

RIGID MOUNTED 

SIGN

H1=20.5’

Note 7

See

78 LBS

63 LBS

107 LBS

DocuSign Envelope ID: 2B82073C-8CA6-44D2-96FA-5BE27AB92A1C

4/02/15

https://trust.docusign.com
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IREDELL

CLEVELAND

MECKLENBURG

GASTON

YADKIN

SURRY

FORSYTH
GUILFORD

DAVIDSON

RANDOLPH

ROWAN

DAVIE

WAKE

DURHAM

ORANGEALAMANCE

JOHNSTON

SAMPSON

HARNETT

CUMBERLAND

ROBESON

DUPLIN

WILSON

NASH

HALIFAX

WARRENVANCE

GRANVILLE

PENDER

HANOVER

HENDERSON
POLK

TRANSYLVANIA

JACKSON

MADISON

SWAIN

MACON

GRAHAM

CLAY

CHEROKEE

YANCEY

MITCHELL AVERY

WATAUGA

ASHE

WILKES

RUTHERFORD

ALLEGHANY

CALDWELL
ALEXANDER

CABARRUS
STANLY

UNION
ANSON

MONTGOMERY

STOKES ROCKINGHAM CASWELL PERSON

CHATHAM

LEE

MOORE

SCOTLAND

HOKE

BLADEN

COLUMBUS

BRUNSWICK

WAYNE

LENOIR

GREEN

PITT

EDGECOMBE

MARTIN

ONSLOW

JONES

CRAVEN

PAMLICO

BEAUFORT

NORTHAMPTON

HERTFORD

GATES

BERTIE

WASHINGTON TYRRELL

HYDE

DARE

PERQUIMANS

CURRITUCK

FRANKLIN

CAMDENPASQUOTANK

RICHMOND

LINCOLN

CARTERET

CHOWAN

NEW

14

13

11

12
9

10

8

7
5

6 3

2

1

4

WIND ZONE 2
DIVISION 2

WIND ZONE 2
DIVISION 3

WIND ZONE 3
DIVISION 4

WIND ZONE 3
DIVISION 6

WIND ZONE 4
DIVISION 8

WIND ZONE 4
DIVISION 5

WIND ZONE 4
DIVISION 7

WIND ZONE 4
DIVISION 9

WIND ZONE 4
DIVISION 10

WIND ZONE 4 & 5
DIVISION 14

WIND ZONE 4
DIVISION 12

WIND ZONE 4 & 5
DIVISION 13

WIND ZONE 4 & 5
DIVISION 11

WIND ZONE LEGEND

WIND ZONE 1 (140 mph) Special Wind Zone

WIND ZONE 5 (120 mph) Special Wind Zone

WIND ZONE 2 (130 mph) Coastal Region

WIND ZONE 3 (110 mph) Eastern Region

STANDARD DRAW INGS FOR M ETAL POLES

WIND ZONE 4  (90 mph) Central & Mtn. Region

WIND ZONE 1 & 2
DIVISION 1

G. A. FULLER, P.E. - STATE ITS AND SIGNALS ENGNEER

G. G. M URR, JR., P.E. - STATE SIGNALS ENGINEER

M OBILITY AND SAFETY DIVISION - ITS AND SIGNALS UNIT

and Traffic Signals

Highway Signs, Luminares,

Structural Supports for

Standard Specifications for

 

 

5th Edition 2009

2012 Interim to the

with the latest

Designed in conformance

https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

D.C. SARKAR, P.E. - ITS AND SIGNALS SENIOR STRUCTURAL ENGINEER

Sig. M1

C.F. ANDREW S - ITS AND SIGNALS JOURNEY STRUCTURAL ENGINEER

M  1

M  2

M  3

M  4,5

M  6

M  7

M  8,9

Title Sheet

Fabrication Details - All Poles

Fabrication Details - Strain Poles

Fabrication Details - M ast Arm Poles

Construction Details - Strain Poles

Construction Details - Foundations

Standard Strain Pole Foundations
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Construct Templates and Plates from � " min. thick Steel. Galvanizing is not required.

Base Plate Template and Anchor Bolt Lock Plate Details

CL

270

0

90

180

B.C.

CL

90 (TYP)

4
5
 

4 Bolt Pattern

CL

270

0

90

180

B.C.

8 Bolt Pattern

4
5
 
(

T
YP)

2
2
� CL

CL

270

0

90

180

B.C.

CL

12 Bolt Pattern

 3
0
 
(
T
Y
P
)

1
5
 

____/____/____/____

____/____/____/____

____/____/____/____

____/____/____/____

____/____/____/____

_________________

____/____/____/____

_________________

NCDOT STANDARD

ARM-B D/T/L/Y

ARM-A D/T/L/Y

SHAFT D/T/L/Y 

MFG MFG. DATE: MM/YY MFG

SECTION  D/T/L/Y 

NCDOT STANDARD

MFG. DATE:MM/YY

A.B. DIA./B.C./L/Y ____/____/____/____

2
2
�

4
5
 
(

T
y
)p

8 Bolt Base Plate Detail

drawing M4 for base plate weld details.

See Strain Pole drawing M3 and Mast armNote:
Top

Bottom

anchor bolt (TYP).

and 4 flat washers per

Provide 4 heavy hex nuts

unless otherwise specified.

2" x 60" Anchor Bolt (TYP)

bottom of bolt.

Galvanization not required at

at bottom of bolt = 8" (TYP).

Min. thread projection

2" diameer bolt (TYP).

at top of bolt = 10" for

Min. thread projection

bolt.

below threads from top of

Galvanize a minimum of 2"

Anchor Bolt  Detail
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Wire Entrance

2" Dia. Hole in Pole Wall for

     All Metal Poles     

   Common To  

     Typical Fabrication Details    

             

(TYP for all plates)

Plate Width = 4" min.

(Provide on each section of a multi-section mast arm)

Arm I.D. Tag

(Provide on Strain Poles and Mast Arm Poles)

Shaft I.D. Tag

2" Dia. Hole

N. BITTING

C.F. ANDREWS

D.C. SARKAR

DESIGNED BY:

       pole’s radial index.

       1 foot above the pole base plate at 180 degrees on the

Note:  Unless otherwise specified, locate Terminal Compartment

AUGUST 2013
5)  See drawing M4 for mounting positions of I.D. tags. 

    Signal Inv. Number.

4)  If Custom Design, use "NCDOT STANDARD" line for pole I.D. number and

3)  B.C. = Bolt Circle of Anchor Bolts

2)  A.B. = Anchor Bolt

1)  D= Diameter, T= Thickness, L= Length, Y= Yield Strength

Notes:

Sig. M2

PROJECT REFERENCE NO.

                  

Pole

L
C

Section C-C

Terminal Compartment Detail

Identification Tag Details

Base of Pole

180

90

270

0

Dia. "BC"

Circle

Bolt

Bolt Dia. +� "

Hole (TYP)

Anchor Bolt

with Internal Threads

2" Half Coupling

with Chain or Cable

with Full Width � " Thick Gasket

11 Gauge Thick Cover Plate Backed

Head Socket Screw (4 Required)

1" X � " Coarse-Thread Button

Lug

Grounding 

2" X 8" X 27"

Terminal Compartment, 3 Gauge,

and No Cover

with Beveled Edges Inside

4" X 6" X 12", 3 Gauge (Min)

Hand Hole Reinforcing Frame,

with Internal Threads

2" Half Coupling

Loading

required by Design

Base Plate Size as
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N
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(TYP for all couplings)

Galvanized threaded plug

9
"
 (

T
Y

P
)

CL

45 Min.(TYP)

A A

B B
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C

                         

    For Strain Poles  

     Typical Fabrication Details    

                                

(TYP)

Socket Connection Weld Detail

TH = Pole Wall Thickness

Pole Base Plate (Top)

T = Base Plate Thickness

TH

TH + � "

(TYP)

12"

CL

"C" Hook @ 45 (TYP)

Section B-B

Section C-CSection A-A

(See drawing M2)

of the pole.

from 1’-6" to 10’ below the top

variable attachment heights

2 Cable Clamps designed for

N. BITTING

DESIGNED BY:

D.C. SARKAR

C.F. ANDREWSAUGUST 2013

A
t
t
a
c
h

. 
h

t
.

1
’
-
6

"
 M

in
.

Sig. M3

PROJECT REFERENCE NO. SHEET NO.

Accessories at Top of Pole

Radial Orientation for Factory Installed

Pole Base Plate

(.14"/Foot Taper)

Monotube Strain Pole

Bolt Circle "BC"

Base of Pole

(See drawing M2)

Terminal Compartment

(See drawing M2)

Shaft I.D. Tag

(See drawing M2)

Anchor Bolt

Cable Entrances at Top of Pole

270

0

180

90

Pole Cap

270 90

0

180
Internal Threads

1" Half Coupling with

with Internal Threads

2" Half Coupling

Outer pole wall

Anchor Bolt Hole (TYP)
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45

Base Plate

R=.44"+T

Section B-B

T=Wall Thickness

�

T

Groove Weld Detail

Full-Penetration

Weld

Full Pen.

� " Max.

Backing Ring

Silicone Caulk

Field Applied

(Outboard Section)

Telescopic Arm

(Inboard Section)

Mast Arm

Section A-A

B

B

Backing Ring

A A

CL

F
a
b

ri
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ti

o
n
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e
ta

il
s
 -

 M
a
s
t 

A
rm

 P
o

le
s

Compartment

Terminal

See Slip Fit Joint Detail

connection details

See drawing M5 for Mast Arm

location (See drawing M2)

Arm I.D.Tag mounting

location (See drawing M2)

Arm I.D.Tag mounting

(See Slip Fit Joint Detail)

� " Dia. Thru Bolt

Mast Arm Radial Orientation

(See drawing M 2)

(Pole Attachment to Base Plate)

(.14in./ft. taper)

Monotube Mast Arm Pole

location (See drawing M2)

Shaft I.D.Tag mounting

(See drawing M2)

Terminal Compartment

                         

    for Mast Arm Poles   

     Typical Fabrication Details    

                                

with cover

Hand Hole

N. BITTING

DESIGNED BY:

D.C. SARKAR

C.F. ANDREWS

or 2’-0" min. whichever is greater

1.5 times diameter of outboard section

AUGUST 2013

Field Drill Inboard Tube.

� " Factory Drilled Hole in Outboard Tube. 

 (2) Hex. Locknuts Each.

 � " Galvanized  Thru Stud with 

Sig. M4

PROJECT REFERENCE NO. SHEET NO.

Pole Base Plate

1800

90

270

Slip Fit Joint Detail for Mast Arm

0

90

180

270

Base of Pole

Bolt Circle "BC"

Bolt Hole
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Backing Ring
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1� " 
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Plan View
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Full Pen.

R=.44"+T
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Mast Arm

� R

T 45

T = Arm Wall Thickness

Back Elevation ViewMast Arm Attachment Plate

Bottom View

CL

(See Section B-B)

Groove Weld Detail

Full-Penetration
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for Wire entrance

2" Diameter Pipe

Front Elevation View

Full-Penetration Groove Weld Detail

Bottom Ring Plate

Plate Thickness

Mast Arm Att.
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B
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Section B-B

Section View A-A

See Note 1

3. Designer is responsible for providing appropriate drainage points.  

   fasteners, and welds shown unless they are already specified.

2. Designer will determine the size of all structural components, plates,

   indicate proper attachment orientation of the mast arm.

1. Provide a permanent means of identification above the mast arm to

Notes:
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Side Gusset Plate

Bottom Ring Plate

Top Ring Plate

Top Ring Plate

Backing Ring

                         

    Mast Arm Connection To Pole   

     Fabrication Details For    

                                

w/ cover

6"X 8" Hand hole
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(TYP)

Diameter = Bolt + � "

Bolt Hole
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Sig. M5
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Welded Ring Stiffened Mast Arm Connection
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+ hardened flat washer
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on Messenger Cable

Interconnect CableDeadend Strandvise

(Span Wire)

Messenger Cable

Span Wire Pole Clamp (Typ)

Burndy Clamp (Typ)

Grounding Conductor (Typ)

#4 or #6 Awg Solid Bare Copper

Traffic Signal Cable

Traffic Signal Cable

                         

    Strain Poles   

    Construction Details    
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or Stainless Steel

Alumimum Wrapping Tape
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1" Min Nonmetallic Conduit

Conduit Elbow
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C.F. ANDREWS

N. BITTING D.C. SARKAR

AUGUST 2013

       spanwire attachment clamp and the weatherheads exceeds 36"

       3/4" stainless steel straps when the distance between the 

Note:  Strap all signal cables to the side of the pole with  

Sig. M6
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with Exothermic Welding Connection

Steel Grounding Electrode

� " Dia Copper Clad

Metal Pole Grounding Detail

Intermediate Metal Pole

Attachment of Cable to

Copper Grounding Conductor

#4 or #6 Awg Solid Bare

with Insulator

1" Weatherhead

See Radial Orientation Detail

2" Weatherhead with Insulator

See Radial Orientation Detail

with Weathertight Plug

1" Half Coupling

Pole Cap

See Note

Strap, � " Typ

Stainless Steel

Ground Lug on Pole (Typ)

Attach Ground Wire to Field Installed

1’-0"

Electrical Service Cable

Strain Pole Attachments

3-Bolt Clamp with "J" Hook

Pole Band

Messenger Cable

Terminal Compartment

Hand Hole

Ground Lug

Concrete Foundation

Pole
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Reinforcing Steel Bars

Section A-A

Notes

(Reinforcing Cage Not Shown for Clarity)
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2’-6"

L
C  Foundation

Electrode Conductor

and Grounding

Electrical Service

Conduits for

2-1" Nonmetallic

for future use)

cap unused conduit

Conduit (Stub and

4-2" Nonmetallic

3"

Pole Base Plate
L
C  Foundation

1

Max 1 Nut Height

1" Chamfer (Typ)

Anchor Bolts (Typ)

2

Ground Slope

Typical

Projection

Anchor Bolt

 

D
 -
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"

Size Type
Name

Bar

STR.

#4

#8

Length

12’-6"CIR.

V1

C
48" .465 x L

Typical "C" Bars

1

5
" Min

Shaft

Dia

(in.)

Conc.

Volume

(cu. yds.)

Top and Bottom (Typ)

with Flat Washer

Heavy Hex Nut

Top and Bottom (Typ)

with Flat Washer

Heavy Hex Nut

Above Ground Level

2"-5" Foundation Projection

(Same as Base Plate Template)

Anchor Bolt Lock Plate

See Note No. 1

See Note No. 3
K.C. DURIGON

D.C. SARKARN. BITTING

                         

    Foundations   

    Construction Details    

                     

See Note No. 4
DESIGNED BY:

MIN.

***
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**
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*

AUGUST 2013

(4’-0" DIAMETER)

FOR STANDARD DRILL PIER SHAFT

REINFORCING STEEL TABLE

3"Typ3"Clear Cover Typ.

Finished Ground Level

1. The number of C-bars is based on 

   foundation depth and/or as required.

   For standard foundations, see 

   sheets M 8 and M 9 for details.  

2. Circular tie reinforcing rings may

   be vertically adjusted by +/- 3"

   at a depth between 2’-0" and 3’-0"

   to facilitate the installation of

   electrical conduit entering in the

   cage.

3. The length of V1-bars is based on

   foundation depth. For standard

   foundations, see sheets M 8 and M 9 

   for details. Vertical reinforcing

   bars (V1) may be horizontally

   adjusted by +/-3"to facilitate the

   installation of electrical conduit

   entering into the cage.

4. Provide vertical reinforcement 

   as required per design. See sheets 

   M 8 and M9 for details.

3" Clear Cover Typ.

Sig. M7
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Conduit Details

Typical Foundation

Typical Foundation Anchor Bolt Details
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2. Min. base plate thickness (T) is 2.0 inches.

   allowed for design using a design CSR of 1.00.

   column represent the minimum acceptable capacity

1. Values shown in the "Reactions at the Pole Base"

       - Dense Sand-Stirrup Spacing: 6 in. c/c

 S35H3 - Very Stiff Clay-Stirrup Spacing: 6 in. c/c

       - Dense Sand- Stirrup Spacing: 6 in. c/c

       - Hard Clay- Stirrup Spacing: 6 in. c/c

 S35H2 - Very Stiff Clay-Stirrup Spacing: 6 in. c/c

 S35H1 - Hard Clay - Stirrup Spacing: 6 in. c/c

       - Dense Sand-Stirrup Spacing: 6 in. c/c

 S30H3 - Hard Clay-Stirrup Spacing: 6 in. c/c

 S30H2 - Hard Clay-Stirrup Spacing: 6 in. c/c

 S30H1 - Hard Clay-Stirrup Spacing: 6 in. c/c

SATURATED SOIL CONDITION

   Design Methods, FHWA -IF-99-025

6. Reference Drilled Shafts: Construction Procedures and

   and the row intersect.

   The foundation depth is the value where the column

   based on the pole load case. 

   soil type and "N" value. Select the appropriate row

5. Select the appropriate column in the chart based on

   plans or from the Engineer.

4. Get the appropriate standard pole case number from the

   describes the soil characteristics.

3. Select the soil type (Clay or Sand) that best

2. Select the appropriate wind zone from M 1 drawing.

   foundation site to determine "N" value.

1. Perform a standard penetration test at each proposed

Sig. M8
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               Soil Condition                

           Foundation for Dry           

           Standard Strain Pole            

                                

2. Min. base plate thickness (T) is 2.0 inches.

    allowed for design using a design CSR of 1.00.

    column represent the minimum acceptable capacity

1. Values shown in the "Reactions at the Pole Base"

DRY SOIL CONDITION

      

       - Dense Sand: Stirrup Spacing: 6 in. c/c

       - Medium Clay: Stirrup Spacing: 6 in. c/c

       - Hard Clay: Stirrup Spacing: 6 in. c/c

 S35H3 - Very Stiff Clay: Stirrup Spacing: 6 in. c/c

       - Dense Sand: Stirrup Spacing: 6 in. c/c

       - Medium Clay: Stirrup Spacing: 6 in. c/c

       - Hard Clay: Stirrup Spacing: 6 in. c/c

 S35H2 - Very Stiff Clay: Stirrup Spacing: 6 in. c/c

       - Dense Sand: Stirrup Spacing: 6 in. c/c

 S35H1 - Hard Clay: tirrup Spacing: 6 in. c/c 

       - Dense Sand: Stirrup Spacing: 6 in. c/c

       - Medium Clay: Stirrup Spacing: 6 in. c/c

       - Hard Clay: Stirrup Spacing: 6 in. c/c

 S30H3 - Very Stiff Clay: Stirrup Spacing: 6 in. c/c

       - Dense Sand: Stirrup Spacing: 6 in. c/c

       - Medium Clay: Stirrup Spacing: 6 in. c/c

       - Hard Clay: Stirrup Spacing: 6 in. c/c

 S30H2 - Very Stiff Clay: Stirrup Spacing: 6 in. c/c

       - Dense Sand-Stirrup Spacing: 6 in. c/c

 S30H1 - Hard Clay-Stirrup Spacing: 6 in. c/c

   Design Methods, FHWA -IF-99-025

6. Reference Drilled Shafts: Construction Procedures and

   and the row intersect.

   The foundation depth is the value where the column

   based on the pole load case. 

   soil type and "N" value. Select the appropriate row

5. Select the appropriate column in the chart based on

   plans or from the Engineer.

4. Get the appropriate standard pole case number from the

   describes the soil characteristics.

3. Select the soil type (Clay or Sand) that best

2. Select the appropriate wind zone from M 1 drawing.

   foundation site to determine "N" value.

1. Perform a standard penetration test at each proposed

Sig. M9
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1    3

5’ MAX.

1705D01 1705D01

STRIP

GRASS

SIDEWALK

EOP

C&G

10’ MAX.

EOP

C&G

SIDEWALK

STRIP

GRASS

5’ MAX.

PUSHBUTTON PLACEMENT

SEPARATE CURB RAMPS

PUSHBUTTON PLACEMENT

SHARED CURB RAMP

CURB/PAVEMENT/SHOULDER

SIDEWALK ADJACENT TO

1.5’ MIN.

SIDEWALK

10’ MAX.

1.5’ MIN.

C&G

EOP
5’ MAX.

1.5’ MIN.

SIDEWALK

10’ MAX.

1.5’ MIN.

EOP

C&G
5’ MAX.

CURB/PAVEMENT/SHOULDER

SIDEWALK OFFSET FROM

CURB/PAVEMENT/SHOULDER

SIDEWALK ADJACENT TO

CURB/PAVEMENT/SHOULDER

SIDEWALK OFFSET FROM

10’ MAX.
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PROPOSED

Type II Signal Pedestal

Pushbutton & Sign

Pedestrian Signal Head

LEGEND

Signal Pole

Pushbutton Location Area

Curb Ramp

Type I Pushbutton Post

Sig. P1
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A

    conditions.

    actual design or field

    use only and may not reflect

9.  Curb ramps are for symbolic 

    installation.

    location approval prior to

    Engineer for pushbutton

8.  Contact Division Traffic

    Drawings for Pedestal details.

    2012 NCDOT Roadway Standard

7.  Refer to section 1743 of the

    Assembly details.

    Drawings for Pushbutton 

    2012 NCDOT Roadway Standard

6.  Refer to section 1705 of the

    sidewalk.

    around pedestal if located in

5.  Maintain 4 feet of clearance

    of 10 inches.

    with a maximum reach distance

    adjacent to a level surface

4.  Pushbuttons shall be installed

    least 10 feet.

    separated by a distance of at

    the same corner should be

3.  Separate pushbuttons used on

    applicable crosswalk.

    should be parallel to the

2.  The face of the pushbutton 

    shoulder, or pavement.

    10 feet from the edge of curb, 

    not be located further than

1.  Pushbutton pedestals should

0
6
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1
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1
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SIDEWALK

IN WIDE SIDEWALK

PUSHBUTTON PLACEMENT

OF CURB OR PAVEMENT/SHOULDER

BACK OF SIDEWALK IS WITHIN 10’

CURB OR PAVEMENT/SHOULDER

OF SIDEWALK EXCEEDS 10’ FROM

GRASS STRIP PLACEMENT IF BACK

IN WIDE SIDEWALK

PUSHBUTTON PLACEMENT

OF CURB OR PAVEMENT/SHOULDER

BACK OF SIDEWALK IS WITHIN 10’

CURB OR PAVEMENT/SHOULDER

OF SIDEWALK EXCEEDS 10’ FROM

GRASS STRIP PLACEMENT IF BACK

SEPARATE CURB RAMPS W/ TYPE I PEDESTALS

SEPARATE CURB RAMPS W/ TYPE II PEDESTALS
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TYPICAL PUSHBUTTON LOCATIONS (CASE I)

TYPICAL PUSHBUTTON LOCATIONS (CASE II)

OPTIONAL PUSHBUTTON EXTENSION

APPLICABLE CROSSWALK

FACE OF PUSHBUTTON PARALLEL TO  

PROPOSED

Type II Signal Pedestal

Pushbutton & Sign

Pedestrian Signal Head

LEGEND

Signal Pole

Pushbutton Location Area

Curb Ramp

Type I Pushbutton Post

Sig. P2
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10’ MIN.

10’ MIN.

OF CURB OR PAVEMENT/SHOULDER

BACK OF SIDEWALK IS WITHIN 10’

CURB OR PAVEMENT/SHOULDER

OF SIDEWALK EXCEEDS 10’ FROM

GRASS STRIP PLACEMENT IF BACK

HEADS ON DIFFERENT PEDESTALS)

(CORRESPONDING PUSHBUTTONS AND SIGNAL

PUSHBUTTON PLACEMENT IN WIDE SIDEWALK
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CHOP ISLAND" WITH SEPARATE PEDESTALS

PUSHBUTTON PLACEMENT IN LARGE "PORK 

CHOP ISLAND" WITH SHARED PEDESTAL

PUSHBUTTON PLACEMENT IN SMALL "PORK 

TRAFFIC ISLAND PUSHBUTTON LOCATIONS

PROPOSED

Type II Signal Pedestal

Pushbutton & Sign

Pedestrian Signal Head

LEGEND

Signal Pole

Pushbutton Location Area

Curb Ramp

Type I Pushbutton Post

TYPE I PEDESTAL

OPTIONAL REFUGE)

CURB TO CURB WITH

(FOR COMPLETE CROSSING

TYPE II PEDESTAL

PHASE CROSSING)

(FOR STAGED OR MULTI-

SHARED CURB RAMPS

TYPICAL PUSHBUTTON LOCATIONS (CASE III)

PUSHBUTTON PLACEMENT IN MEDIAN

Sig. P3

PUSHBUTTON POST

TYPE II SIGNAL PEDESTAL AND TYPE I

PUSHBUTTON PLACEMENT WITH SHARED
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Cable Notes

Communications Cable and Conduit Routing PlanSCP.4 thru SCP.8
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C 55
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Stokes Street

SCP.4

SCP.5
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SCP.9 thru SCP.18

SCP.3.1 CCTV Camera Installation for Metal Pole with 

Underground Electrical Service Typical Detail

AN
O

RTH CAROLIN

029669

SEAL

R
EENIG

N
E

SION

A
L

P
R

O
FES

B.
H

P

E
S

O
J

KO
PA

S
K
IE

DocuSign Envelope ID: 0E07FE8B-3E64-467A-9692-E7E591BB15E9

12/21/2015



Division 5

INSTALL FIBER OPTIC VIDEO TRANSMITTER W/DATA

INSTALL POLE MOUNTED CCTV CABINET60

61

62

INSTALL FIBER OPTIC DATA TRANSCIEVER

38A EXISTING CCTV CAMERA METAL POLE AND FOUNDATION

40A EXISTING OVERSIZED JUNCTION BOX

58A

EXISTING POLE MOUNTED CCTV CABINET60A

EXISTING FIBER OPTIC VIDEO TRANSMITTER W/DATA

1
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52

53

54

55

56

57

58

59

62A

EXISTING ELECTRICAL SERVICE

STORE 60 FEET OF COMMUNICATIONS CABLE

STORE 20 FEET OF COMMUNICATIONS CABLE53A

(USE EXISTING CONDUIT STUB-OUTS WHEN AVAILABLE)

(USE EXISTING CONDUIT STUB-OUTS WHEN AVAILABLE)

TRENCH

REMOVE EXISTING COMMUNICATIONS CABLE

REMOVE EXISTING CABINET FOUNDATION

REMOVE EXISTING WOOD POLE

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 CABLE(S) IN NEW RISER

INSTALL CABLE(S) IN EXISTING CONDUIT STUBOUTS

INSTALL CCTV CAMERA METAL POLE AND FOUNDATION

LASH CABLE(S) TO EXISTING SIGNAL/COMMUNICATIONS CABLE

INSTALL REA, PE - 22, SHIELDED,

INSTALL NEW CONDUIT INTO EXISTING CABINET BASE

INSTALL NEW RISER INTO EXISTING CABINET BASE

INTERFACE PANEL IN TRAFFIC SIGNAL CONTROLLER CABINET

REMOVE EXISTING SPLICE CABINET

INSTALL CCTV CAMERA ASSEMBLY

INSTALL AERIAL GUY ASSEMBLY

INSTALL STANDARD GUY ASSEMBLY

INSTALL SIDEWALK GUY ASSEMBLY

INSTALL TELEPHONE SERVICE

100 FEET OF CABLE

INSTALL DELINEATOR MARKER

AND FUSION SPLICE CABLE IN CABINET

INSTALL UNDERGROUND SPLICE ENCLOSURE

INSTALL FIBER OPTIC DROP CABLE

INSTALL NEW RISER INTO EXISTING POLE MOUNTED CABINET

MODIFY EXISTING ELECTRICAL SERVICE

INSTALL CCTV CAMERA WOOD POLE

INSTALL SMFO CABLE

INSTALL MMFO CABLE

INSTALL PVC CONDUIT 

TERMINATE COMMUNICATIONS CABLE ON EXISTING TELEMETRY

INSTALL AERIAL SPLICE ENCLOSURE

INSTALL POLE MOUNTED SPLICE CABINET

INSTALL BASE MOUNTED SPLICE CABINET

INSTALL CABINET FOUNDATION

INSTALL WOOD POLE

INSTALL CABLE STORAGE RACKS (SNOW SHOES) AND STORE

INSTALL INTERCONNECT CENTER, PATCH PANEL, JUMPERS,

INSTALL NEW CONDUIT INTO EXISTING POLE MOUNTED CABINET

INSTALL NEW TELEMETRY INTERFACE PANEL IN

TRAFFIC SIGNAL CONTROLLER CABINET

INSTALL OVERSIZED JUNCTION BOX

INSTALL JUNCTION BOX

INSTALL OUTER-DUCT POLYETHYLENE CONDUIT

INSTALL RIGID, GALVANIZED STEEL RISER WITH FIBER OPTIC CABLE SEAL REMOVE EXISTING JUNCTION BOX

INSTALL POLYETHYLENE CONDUIT

INSTALL CABLE(S) IN EXISTING CONDUIT

INSTALL CABLE(S) IN NEW CONDUIT

INSTALL RIGID, GALVANIZED STEEL CONDUIT 

INSTALL TRACER WIRE

BORE AND JACK CONDUIT

DIRECTIONAL DRILL CONDUIT

INSTALL NEW ELECTRICAL SERVICE

LASH CABLE(S) TO NEW MESSENGER CABLE

LASH CABLE(S) TO EXISTING MESSENGER CABLE

REMOVE EXISTING COMMUNICATIONS CABLE AND MESSENGER CABLE

INSTALL MESSENGER CABLE

INSTALL RIGID, GALVANIZED STEEL RISER WITH WEATHERHEAD

REMOVE EXISTING CABINET35A

59A
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SCP.2

J Kopaskie 

Durham County

33A REMOVE EXISTING AERIAL SPLICE ENCLOSURE

EXISTING AERIAL SPLICE ENCLOSURE30A

36A EXISTING CCTV CAMERA ASSEMBLYEXISTING CCTV CAMERA ASSEMBLY

100 FEET OF CABLE
51A

32A EXISTING BASE MOUNTED SPLICE CABINET
61A EXISTING FIBER OPTIC DATA TRANSCIEVER

EXISTING CABLE STORAGE RACKS (SNOW SHOES) WITH

31A EXISTING POLE MOUNTED SPLICE CABINET

INSTALL CABLE(S) IN EXISTING RISER

RESEAL WITH HEAT SHRINK TUBING RETRO FIT KIT

SEPI
ENGINEERING & CONSTRUCTION

1025 Wade Avenue

Raleigh, NC 27605

Tel:919-789-9977 

Fax:919-789-9591

License #: C-2197

                                            

XXXX

XX XX

DIAMETER OF

RISER(S)/CONDUIT(S) (INCH)

NUMBER OF

CABLE(S)

NUMBER OF

FIBERS/TWISTED PAIRS

NUMBER OF

RISER(S)/CONDUIT(S)

36B REMOVE EXISTING CCTV CAMERA ASSEMBLY

RELOCATE AND REUSE EXISTING POLE MOUNTED MICROWAVE VEHICLE DETECTOR63B

63A EXISTING POLE MOUNTED MICROWAVE VEHICLE DETECTOR

63 INSTALL POLE MOUNTED MICROWAVE VEHICLE DETECTOR

62B
RELOCATE AND REUSE EXISTING FIBER OPTIC VIDEO TRANSMITTER

W/DATA AND INSTALL NEW VIDEO ENCODER
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REUSE EXISTING TRANSCEIVER FOR MVD
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December 2015

J Kopaskie

N/A

SIGNAL CABINET 05-1028 - NC 55 (S ALSTON AVE) AT NC 147 SB RAMPS
SIGNAL CABINET 05-0284 - NC 55 (S ALSTON AVE) AT NC 147 NB RAMP/GANN ST
SIGNAL CABINET 05-1026 - NC 55 (S ALSTON AVE) AT SR 1926 (ANGIER AVE)
SIGNAL CABINET 05-1030 - NC 55 (S / N ALSTON AVE) AT E. MAIN ST
SIGNAL CABINET 05-0228 - NC 55 (N ALSTON AVE) AT TAYLOR ST
SIGNAL CABINET 05-1029 - NC 55 (N ALSTON AVE) AT  LIBERTY ST

A)
B)
C)
D)
E)
F)

    

SEPI
ENGINEERING & CONSTRUCTION

1025 Wade Avenue

Raleigh, NC 27605

Tel:919-789-9977 

Fax:919-789-9591

License #: C-2197

COMMUNICATIONS CABLE

AND CONDUIT ROUTING PLAN

LEGEND AND NOTES

OMNI ANTENNA 

YAGI ANTENNA (SINGLE)

EXISTING CCTV CAMERA ASSEMBLY

S

SP

S

EXISTING CONTROLLER AND CABINET

NEW TWISTED PAIR COMMUNICATIONS CABLE 

REM.

EXISTING SPLICE CABINET

NEW SPLICE CABINET

NEW CABLE STORAGE RACKS (SNOW SHOES)

TWIST. PR.

F.  O. NEW FIBER OPTIC COMMUNICATIONS CABLE 

EXISTING COMMUNICATIONS CABLE

EXIST. EXISTING COMMUNICATIONS CABLE 

SIGNAL POLE

XX-XXXX SIGNAL INVENTORY NUMBER

NEW AERIAL GUY ASSEMBLY

NEW SIDEWALK GUY ASSEMBLY

EXISTING CONDUIT

NEW STANDARD GUY ASSEMBLY

S

EXISTING JUNCTION BOX

NEW JUNCTION BOX

NEW DIRECTIONAL DRILLED CONDUIT

NEW BORED AND JACKED CONDUIT

NEW CONDUIT

NEW CCTV CAMERA ASSEMBLY

NEW METAL POLE

EXISTING METAL POLE

D D

B & J

EXISTING WOOD POLE  (TO BE REMOVED BY OTHERS)

EXISTING WOOD POLE (NOT AFFECTED BY PROJECT)

NEW WOOD POLE (BY OTHERS)

S NEW AERIAL SPLICE ENCLOSURE

TO BE REMOVED 

EXISTING AERIAL SPLICE ENCLOSURE

CABLE ROUTING NOTES:
 
 
 
1)        CONTRACTOR SHALL RELOCATE EXISTING GPS UNITS TO NEW CABINETS AT THE FOLLOWING LOCATIONS AS SHOWN ON THE PLANS
    AND LISTED BELOW:
 
      

    NEW CABINETS WILL BE PLACED AT THESE LOCATIONS AS PART OF THE TEMPORARY SIGNAL INSTALLATION REQUIRED TO SUPPORT 
    ROADWAY CONSTRUCTION.  ALL GPS UNITS SHALL REMAIN OPERATIONAL UNTIL SWITCH OVER TO THE NEW FIBER OPTIC COMMUNICATIONS
    IS COMPLETE.    THIS SHALL OCCUR WHEN THE FINAL SIGNAL AT EACH LOCATION LISTED ABOVE IS INSTALLED AND OPERATIONAL.
    RETURN GPS UNITS TO THE ENGINEER ONCE FIBER OPTIC COMMUNICATIONS SYSTEM IS OPERATIONAL. 
 
2)       CUT NCDOT/CITY OF DURHAM COMMUNICATIONS CABLE D1027 AT CABINET #05-1027 AND BACK PULL CABLE  TO EXISTING OVER SIZED
    JUNCTION BOX.  REROUTE CABLE D1027 VIA NEW CONDUIT TO NEW CABINET AND SPLICE IN ACCORDANCE WITH PLANS. 

3)       COORDINATE ALL WORK WITH THE ENGINEER AND THE CITY OF DURHAM TRAFFIC MANAGEMENT CENTER (MR. PETE NICHOLAS (919) 560-4366).
 
4)       INSTALL NEW RISERS, CONDUIT, JUNCTION BOXES AND FIBER OPTIC DROP CABLE BETWEEN ALL PROPOSED AERIAL SPLICE ENCLOSURES
    AND CABINETS PRIOR TO PERFORMING THE SWITCH OVER FROM TIME BASED COORDINATION/GPS UNITS TO THE NEW FIBER OPTIC COMMUNICATIONS 
    CABLE. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING THAT COMMUNICATIONS TO ALL CHANNELS AFFECTED BY THE CONSTRUCTION 
    ARE OPERATIONAL AND FUNCTIONING ONCE THE FIBER OPTIC CABLE SWITCH OVER HAS BEEN COMPLETED.
 
5)       IT IS A MANDATORY REQUIREMENT THAT THE CONTRACTOR TAG AND LABEL ALL FIBER OPTIC CABLES AT EACH SNOW SHOE ARRANGEMENT, AERIAL
    SPLICE  ENCLOSURE, AND SPLICE CABINET.  CABLE ID MARKERS CAN BE FOUND IN SECTION 1098-10 OF THE 2012 NCDOT "STANDARD SPECIFICATIONS 
    FOR ROADS AND STRUCTURES".  REPLACE THE CONTACT PHONE NUMBER WITH THE CABLE ID NUMBER AS SHOWN IN THE PLANS.
 
6.)      RETURN EXISTING CCTV CAMERA, CCTV EQUIPMENT CABINET, AND WOOD POLE TO ENGINEER. RELOCATE MVD TO NEW METAL POLE.
    REMOVE EXISTING ELECTRICAL SERVICE.

7.)      SUBSEQUENT TO THE INSTALLATION OF THE PROPOSED CCTV CAMERA ASSEMBLY AND CCTV METAL POLE, CUT EXISTING CCTV-3 / MVD-7
    DROP CABLE AT EXISTING CCTV EQUIPMENT CABINET AND BACK PULL CABLE.  REROUTE VIA NEW CONDUIT TO NEW CCTV EQUIPMENT CABINET.
    STORE EXCESS COMMUNICATIONS CABLE IN EXISTING JUNCTION BOX.   INSTALL NEW SPLICE IN ACCORDANCE WITH PLANS AT CCTV-3 / MVD-7
    EQUIPMENT CABINET.

8.)      EXISTING CONDUIT SHOWN FOR INFORMATION PURPOSES. REPLACE ONLY IF DAMAGED BY CONSTRUCTION.

9.)      LOCATION OF PROPOSED CCTV CAMERA POLE IS APPROXIMATE ONLY.  CONTRACTOR SHALL COORDINATE LOCATION WITH THE REGIONAL ITS
    ENGINEER TO IDENTIFY AN APPROVED LOCATION THAT IS SUITABLE FOR THE PROPOSED CCTV POLE PRIOR TO INSTALLATION.
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SEPI
ENGINEERING & CONSTRUCTION

1025 Wade Avenue

Raleigh, NC 27605

Tel:919-789-9977 

Fax:919-789-9591

License #: C-2197

OMNI ANTENNA 

YAGI ANTENNA (SINGLE)

EXISTING CCTV CAMERA ASSEMBLY

S

SP

S

EXISTING CONTROLLER AND CABINET

EXISTING SPLICE CABINET

NEW SPLICE CABINET

NEW CABLE STORAGE RACKS (SNOW SHOES)

SIGNAL POLE

XX-XXXX SIGNAL INVENTORY NUMBER

NEW SIDEWALK GUY ASSEMBLY

NEW STANDARD GUY ASSEMBLY

NEW CCTV CAMERA ASSEMBLY

NEW METAL POLE

EXISTING METAL POLE

S

AIR TERMINAL

L
C

GROUND ROD A
TO GROUND ROD B

TO GROUND ROD C

120
o

GROUND ROD  A

GROUND ROD PLACEMENT DETAIL

GROUND ROD  C

GROUND ROD  B

(TYPICAL)

’’SPHERE OF INFLUENCE’’

(TYPICAL EACH POLE)

FINISHED GRADE
5/8 INCH GROUNDING LUG

REBAR CAGE

ANCHOR BOLTS

JOIN SECTIONAL GROUND RODS BY
EXOTHERMIC WELDING CONNECTION

TO
EXTERNAL
DISCONNECT
GROUND BUSS

STAINLESS STEEL
BANDING STRAPS

5 FEET

4 INCH X 8 INCH
OVAL HANDHOLE

2-INCH WEATHERHEAD
ENTRANCE

4 INCH X 8 INCH
OVAL HANDHOLE1-INCH PVC CONDUIT

10 FOOT RADIUS EACH

DRIVEN INTO UNDISTURBED EARTH

COPPER CLAD STEEL GROUND RODS

5/8 INCH X 10 FOOT MIN.

24 INCH MIN.

NOTES

1.

0.5 INCH X 36 INCH MINIMUM COPPER-CLAD 
AIR TERMINAL (CLASS II).  BOND TO POLE 
WITH MECHANICAL BOND

SEE INSET A

24 INCH MIN.

INSTALL MARKER TAPE
12 INCHES BELOW GRADE

AND ABOVE ALL GROUNDING
CONDUCTORS.

METER BASE / DISCONNECT
COMBINATION PANEL2-INCH RIGID GALVANIZED

STEEL CONDUIT

UNDERGROUND SERVICE
LATERAL CONDUCTORS
INSTALLED BY
UTILITY COMPANY

1-INCH RIGID GALVANIZED
STEEL CONDUIT

POLE MOUNT
EQUIPMENT CABINET

CCTV CAMERA

SEE NOTE 5

INSET ‘A’

LOCATED NEXT TO POLE
MAIN GROUND ROD

#4 AWG SOLID BARE
COPPER WIRE TO 
EXTERNAL DISCONNECT
GROUND BUSS
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SCP.3.1

9.)      WORK WITH THE REGIONAL ENGINEER ITS ENGINEER TO IDENTIFY A LOCATION THAT IS SUITABLE FOR THE PROPOSED CCTV POLE.

0.5 INCH DIAMETER 
CLASS II COPPER 
CONDUCTOR TO
BASE OF POLE

#4 AWG SOLID BARE
COPPER WIRE TO GROUND

RODS A, B, AND C

#4 AWG SOLID
BARE COPPER WIRE
TO REBAR CAGE

RIGID GALVANIZED STEEL
CONDUIT BODY (TYP)

TWO (2) 2-INCH PVC
CONDUITS WITH
SWEEPING ELBOW,
CAP END OF
UNUSED CONDUITS

CCTV CAMERA INSTALLATION

FOR METAL POLE WITH

UNDERGROUND ELECTRICAL SERVICE

TYPICAL DETAIL

C Lawson

EXOTHERMIC WELD (TYP)

ALTERNATE GROUNDING
METHOD DETAIL

MAIN GROUND ROD INDICATED BY

IN GROUND ROD

PLACEMENT DETAIL THIS SHEET

L
C C

L

10’ (MIN) - 20’ (MAX) 10’ (MAX)

BOND 0.5 INCH DIAMETER, 28 STRAND (MINIMUM)

CLASS II COPPER CONDUCTOR TO THE MAIN 

GROUND ROD BY AN EXOTHERMIC WELD METHOD.

2. EXOTHERMICALLY WELD ALL CONNECTIONS TO

GROUND RODS.

3. BOND #4 AWG SOLID BARE COPPER WIRE TO REBAR

CAGE AND THE MAIN GROUND ROD BY AN

EXOTHERMIC WELD METHOD.

4. ENSURE CAMERA HOUSING, CAMERA, AND PAN -TILT

UNIT ARE BONDED TO POLE.

5. REMOVE BONDING JUMPER BETWEEN EQUIPMENT

CABINET GROUND BUSS AND NEUTRAL BUSS.

6. THE CONTRACTOR MAY, UPON APPROVAL OF THE 

ENGINEER, INSTALL A 30-FOOT SECTIONAL GROUND

ROD WHEN CONDITIONS WILL NOT ALLOW FOR THE

INSTALLATION OF THE 3 - RADIAL GROUND RODS. 

 

7. INSTALL MARKER TAPE DIRECTLY ABOVE ALL

GROUNDING ELECTRODES AND CONDUCTORS

AT A DEPTH OF 12 INCHES.

 

IF SPACE IS NOT AVAILABLE TO DRIVE 
MULTIPLE RODS, DRIVE SECTIONAL 
GROUND RODS A MINIMUM OF 30 FEET
IN UNDISTURBED EARTH.

30’ MIN

AN
O

RTH CAROLIN

029669

SEAL

R
EENIG

N
E

SIO N

A
L

P
R

O
FES

B.
H

P

E
S

O
J

KO
PA

S
K
IE

DocuSign Envelope ID: 0ED38EDE-05B4-48E3-84C1-6766B5743F3C

12/21/2015



S

S

Q
Q

S

W
WW

W

S SS
S S

S

SS

S

S

S
S

S
S

S
S

S

W
/L

T

QQ

W/LT

W/LT

W W
W

SS
W

S S

m

SS

SSSSSSSSSSSSSSS

W
WW

W

S SS
S S

S

S

EXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXI

S

EXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXIEXI

S

EXIEXIEXIEXIEXIEXIEXIEXIEXIEXIFO

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

e
x

EXIEXIEXIEXIEXIEXIEXIEXIEXIEXI

e
x

SHEET NO.PROJECT REFERENCE NO.

SEAL

SIG. INVENTORY NO.

SCALE REVISIONS

REVIEWED BY:

INIT. DATE

REVIEWED BY:

DATE

PLAN DATE:

0

                                                   

               

50

1
2

/2
1

/2
0

1
5

G
:\

T
r
a
n
s
p
o
r
ta

ti
o
n
\T

R
1
3
.0

1
7
.0

0
 N

C
D

O
T

 2
0
1
2
 T

r
a
f
f
ic

 L
S

A
\T

R
1
3
.0

1
7
.0

3
 (

U
-
3
3
0
8
 S

ig
n
a
ls

)
\T

r
a
f
f
ic

\C
a
b
le

 R
o
u
ti

n
g
\T

I
P

 U
-
3
3
0
8
 C

A
B

L
E

 R
O

U
T

I
N

G
 P

L
A

N
S

\S
C

P
4
_
R

E
V

-
1
2
-
1
8
-
1
5
.d

g
n

jk
o
p
a
s
k
ie SEPI

ENGINEERING & CONSTRUCTION

1025 Wade Avenue

Raleigh, NC 27605

Tel:919-789-9977 

Fax:919-789-9591

License #: C-2197

PREPARED BY:

COMMUNICATIONS CABLE

AND CONDUIT ROUTING PLAN

U-3308

Division 5 Durham County Durham  

1"=50’

T
N

T

T

 

IN

 

 
 

D
E

P
A

R
T

M

E
N
 OF TRA

S
P

O
R
T

A
I
O

N

S
T
A

E
 O

F
NORTH CAR

O
L

A

 

  

  

 

 
 

T
r
a
n
s
p
o
r
ta
ti

on
 M

obili
ty and S

af
e
ty
 
D
iv
is
io

n

S

ig
nal Design S

ec
ti

o
n

750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:

TO 05-0275

4 122 EXISTING SB-9 

47

27

14

20

4 121

1 2

4 121 EXISTING SB-9 

SB-9 

4 121

EXISTING SB-9 

4 121

4

4

41 12

241

241

4 121

4 241

19

6 121

4 241

17

4 241

4 241

M
A

T
C

H
L

IN
E

 S
E

E
 S

P
C

.6

4 242

6 61

6 61

-
R

1
-
 (

N
C

 1
4
7
 

S
B

 O
F

F
-R

A
M

P
)

-
R

3
-
 (

N
C

 1
4
7
 

N
B

 O
N

-R
A

M
P

)

-
R

5
-
 (

N
C

 1
4
7
 

N
B

 O
F

F
-R

A
M

P
)

-Y
3

- 
(G

A
N

N
 S

T
)

MATCHLINE - SEE SCP.5

N
C

 1
4
7
 S

B

N
C

 1
4
7
 N

B

-Y
- 

(E
. 
P

E
T

T
IG

R
E

W
 S

T
)

05-1028
05-0284

EXISTING D0139

T
O

 C
-0

1
3
9

TO 05-1026
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EXISTING D0139

AERIAL SPLICE

ENCLOSURE #1

AERIAL SPLICE

ENCLOSURE #5

AERIAL SPLICE 

ENCLOSURE #3

SCP.4

SLACK SPAN

N

EXISTING SB-9 

51A

51A

30A

51A

EXISTING SB-9 

30A

51A

EXISTING SB-9

EXISTING SEL-10

EXISTING SEL-9

EXISTING SEL-10

EXISTING D0139

30A

51A

EXISTING SEL-10

51A

6 121

EXISTING SEL-9

D0284

40A

1 6 12D0284
4 241 EXISTING SEL-9

D0284

1 6 12D0284

7

8

9 2

18

2

EXISTING

SEL-10

30

12

4 122 EXISTING SB-9 

AERIAL SPLICE

ENCLOSURE #2

4 121 EXISTING SB-9 

61 D01028

6 121 D1028

55

22

5340

28

20

6 121 D1028

12 21

61

1 6 12D1028

D0284

22

28

61

1 6 12

55

1 6 12

D0284

BOND RISER & MESSENGER 
CABLE TO POLE GROUND

RELOCATE EXISTING

GPS UNIT TO NEW

CABINET - SEE NOTE 1

RELOCATE EXISTING

GPS UNIT TO NEW

CABINET - SEE NOTE 1

51A
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(S ALSTON AVE)
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CCTV-3 

EXISTING MVD-7

121 6

1 4 72

EXISTING

60

6261

40A

SEE NOTE 9

EXISTING

EXISTING

EXISTING

Decembr 2015

EXISTING CCTV-3 / MVD-7

EXISTING CCTV-3 / MVD-7

EXISTING

CCTV-3 / MVD-7
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Unused Buffer Tubes left coiled and stored in splice tray.

X

X

X

X

1

S1

S2

COLOR CODE

TIA/EIA  598-A

 LEGEND 

C - CAP AND SEAL SPLICE INDIVIDUAL FIBER

X - FUSION SPLICE INDIVIDUAL FIBER

(7)  RED(1)  BLUE

(2)  ORANGE

(3)  GREEN

(4)  BROWN

(5)  SLATE

(6)  WHITE (12)  AQUA

(11)  ROSE

(10)  VIOLET

(9)  YELLOW

(8)  BLACK

E - EXISTING SPLICE

SPLICE

EXPRESS EXPRESS ENTIRE

BUFFER TUBE AS NOTED

SPLICE ALL INDIVIDUAL

FIBERS AS NOTED

BLUE BUFFER TUBE

BLUE BUFFER TUBE
S3

S4
X

X
ORANGE BUFFER TUBE

C9-P

                                

NC 55 (ALSTON AVE.)

SPLICE DETAILS

      

November 2014

TO

AERIAL SPLICE

 ENCLOSURE #2

TO

AERIAL SPLICE

ENCLOSURE SBE-902

SCP.9

Aerial Splice Enclosure #1

Vicinity of:  

NC 55 (S Alston St)

at NC 147 Southbound Ramps

1

2

3

4

5

6

7

8

9

10

11

12

X

X

X

X

X

X

2

3

4

5

6

1

S3

S4

S5

S6

2

3

4

5

6

S1

S2

C9-P

S1

S2

S3

S4

C9-P

C9-P

EXISTING SB-9

EXISTING SB-9

FIBER OPTIC CABLE

Notes:

Unused fibers left coiled and stored in splice tray.

Unused Buffer Tubes left coiled and stored in splice tray.

X

X

NEW SPLICE TRAY

COLOR CODE

TIA/EIA  598-A

 LEGEND 

C - CAP AND SEAL SPLICE INDIVIDUAL FIBER

X - FUSION SPLICE INDIVIDUAL FIBER

(7)  RED(1)  BLUE

(2)  ORANGE

(3)  GREEN

(4)  BROWN

(5)  SLATE

(6)  WHITE (12)  AQUA

(11)  ROSE

(10)  VIOLET

(9)  YELLOW

(8)  BLACK

E - EXISTING SPLICE

SPLICE

EXPRESS EXPRESS ENTIRE

BUFFER TUBE AS NOTED

SPLICE ALL INDIVIDUAL

FIBERS AS NOTED

BLUE BUFFER TUBE

X

X

TO

AERIAL SPLICE

 ENCLOSURE #3

Aerial Splice Enclosure #2

Vicinity of:  

NC 55 (S Alston St)

at NC 147 Southbound Ramps

1

2

3

4

5

6

7

8

9

10

11

12

S1

S2

S3

S4

C9-P

C9-P

EXISTING SB-9

1

2

3

4

5

6

7

8

9

10

11

12

S1

S2

S3

S4

C9-P

C9-P

BLUE BUFFER TUBE

EXISTING SB-9

TO

AERIAL SPLICE

 ENCLOSURE #1

EXISTING SPLICE TRAY

X

X

X

X

X

X

C

C

1

2

3

4

5

6

7

8

9

10

11

12

R2

T2

BLUE BUFFER TUBE

R1

T1

TO

SIG. INV.

#05-1028

D1028

C

C

C

C

C

C

S1

S2

XXXX

S5

S6

S7

S8

S9

S10

S5

S6

S7

S8

S9

S10

S5

S3

S4

S6

S7

S8

S10

S9

S8

S7

S6

S5

XXXX X XXXXX X XXXXX X XXXXX X X

LEGEND

X = FUSION SPLICE

Notes:

Unused fibers left coiled and stored in splice tray.

TRANSCEIVER

T
X

 1

R
X

 1

R
X

 2

T
X

 2

Unused Buffer Tubes left coiled and stored in splice tray.

SIG. INV. #05-1028

NEW SPLICE TRAY

BLUE BUFFER TUBE

1

2

3

4

5

6

7

8

9

10

11

12

X X X X X X

D1028

TERMINAL

MODEM

DROP

CABLE TO

 SIG. INV. #05-1028

FROM AERIAL SPLICE

ENCLOSURE #2

COLOR CODE

TIA/EIA  598-A

(7)  RED(1)  BLUE

(2)  ORANGE

(3)  GREEN

(4)  BROWN

(5)  SLATE

(6)  WHITE (12)  AQUA

(11)  ROSE

(10)  VIOLET

(9)  YELLOW

(8)  BLACK

PATCH PANEL WITH
ST CONNECTORS

NO WORK REQUIRED AT THIS LOCATION. 
FOR INFORMATION PURPOSES ONLY.

NC 55 (S Alston Ave) at 

NC 147 SB Ramps
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Unused fibers left coiled and stored in splice tray.

Unused Buffer Tubes left coiled and stored in splice tray.
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750 N. Greenfield Pkwy, Garner, NC 27529

Prepared for the Offices of:                                 

NC 55 (ALSTON AVE.)

SPLICE DETAILS

      

November 2014

Unused fibers left coiled and stored in splice tray.

Unused Buffer Tubes left coiled and stored in splice tray.

Notes:

COLOR CODE

TIA/EIA  598-A
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C - CAP AND SEAL SPLICE INDIVIDUAL FIBER

X - FUSION SPLICE INDIVIDUAL FIBER

(7)  RED(1)  BLUE

(2)  ORANGE

(3)  GREEN

(4)  BROWN

(5)  SLATE

(6)  WHITE (12)  AQUA
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(10)  VIOLET

(9)  YELLOW

(8)  BLACK

E - EXISTING SPLICE

SPLICE

EXPRESS EXPRESS ENTIRE

BUFFER TUBE AS NOTED

SPLICE ALL INDIVIDUAL

FIBERS AS NOTED

FIBER OPTIC CABLE
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(5)  SLATE
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(8)  BLACK

E - EXISTING SPLICE

SPLICE

EXPRESS EXPRESS ENTIRE

BUFFER TUBE AS NOTED

SPLICE ALL INDIVIDUAL

FIBERS AS NOTED

FIBER OPTIC CABLE

Unused fibers left coiled and stored in splice tray.

Notes:

Unused Buffer Tubes left coiled and stored in splice tray.

Aerial Splice Enclosure #15

Vicinity of:  

NC 55 (Alston St)
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Aerial Splice Enclosure #14

Vicinity of:  

US 70 Bus / NC 98 (Holloway St) at
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EXISTING SS-1

EXISTING SS-1

EXISTING EB-3

EXISTING EB-3

NO WORK REQUIRED AT THIS LOCATION. 
FOR INFORMATION PURPOSES ONLY.

NO WORK REQUIRED AT THIS LOCATION. 
FOR INFORMATION PURPOSES ONLY.

SCP.18

EXISTING SPLICE TRAY

EXISTING SPLICE TRAY

XXXX X XXXXX X XXXXX X XXXXX X X

LEGEND

X = FUSION SPLICE

Notes:

Unused fibers left coiled and stored in splice tray.

PATCH PANEL WITH
ST CONNECTORS

Unused Buffer Tubes left coiled and stored in splice tray.
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EXISTING D-1027

CCTV-3 / MVD-7

Vicinity of:

NC 147 at

NC 55 (Alston Ave)

 

 

NOTES:

DROP

CABLE TO

CCTV-3 / MVD-7

FROM SPLICE
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CCTV-3
TRANSCEIVER

T
X

 /
 R
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XX

MVD-7
TRANSCEIVER

CONTRACTOR TO RECORD EXISTING SPLICE ARRANGEMENT FOR
COMPARISON TO THE SUPPLIED SPLICE PLANS.  IF DISCREPANCIES
EXIST, CONTACT THE ENGINEER TO DETERMINE HOW TO PROCEED
WITH RESPLICING.

TRANSCEIVER TERMINATION CONFIGURATIONS ARE GENERIC.  CONTRACTOR
IS RESPONSIBLE FOR DETERMINING \ ENSURING PROPER TERMINATIONS.

NOTIFY THE REGIONAL ITS ENGINEER, STEVE WARDLE, AT 919-825-2634
5 DAYS PRIOR TO BEGINNING WORK ON COMMUNICATION CABLE.
NOTIFY THE REGIONAL ITS ENGINEER AFTER ALL WORK IS PERFORMED TO
ENSURE THAT ALL FIBER CIRCUITS ARE FUNCTIONING PROPERLY.
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