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AS DIRECTED BY THE ENGINEER

STATE MAINTAINED ROADS

BACK OF SIGNAL LOOPS ON 

EXTEND LIMITS TO

COMMERCIAL DRIVES
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MAP#

or loop on the following intersections: 

Extend paving limits to back of radius 

STREET NAME COMMENTS
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100' 

MILL 

0 - PROPOSED RE SURF ACING 

DEPTH 

BRIDGE 

-1
=-

-4--___ PROPOSED RESURFACING THICKNESS

MILLING DETAIL AT BRIDGE APPROACHES 

WHERE BRIDGES WILL NOT BE RESURFACED. 
THIS WILL BE PAID FOR AS INCIDENTAL 

MILLING. 

BRIDGE MILLING DEPTH 

BRIDGE 

100' 

MILL 

0 - BRIDGE MILLING DEPTH 

MILLING DETAIL AT BRIDGE APPROACHES 

WHERE BRIDGES WILL BE MILLED THEN RESURFACED. 
THIS WILL BE PAID FOR AS INCIDENTAL MILLING. 

STATE STATE PROJECT REFERENCE NO. 
SHEET TOTAL 

NO. SHEETS 

N. <C. 2024CPT.14.04.10381 Jlll 

LENGTH & WIDTH 

VARIES 

PAVEMENT 

RA TE IS VARIABLE AND SHALL BE 
AS DIRECTED BY THE ENGINEER 

STATE PROJ. NO. F. A. PROJ. NO. 

EXISTING PAVEMENT 
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VARIES 

RA TE IS VARIABLE AND SHALL BE 
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DETAIL SHOWING METHOD OF WEDGING 

*PROPOSED WEDGE COURSE* ( 114 LBS PER SQ YARD PER 1'' DEPTH)
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DETAIL TO TIE INTO EXIST PAVEMENT 
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THE EXISTING ASPHALT PAVEMENT TO ENSURE A PROPER 
TIE-IN WITH THE EXISTING SURFACE AT THE BEGINNING,END 

AND Y LINES OF EACH MAP. 
THIS WILL BE PAID FOR AS 1 112'' MILLING. 
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PLAN 

ONSITE CONCRETE WASHOUT 

STRUCTURE WITH LINER 

SANDBAGS (TYP.) 
OR STAPLES 

1:1 

-10 MIL
PLASTIC
LINING SIDE SLOPE 

(TYP.)----. 

SANDBAGS (TYP.) 
OR STAPLES 

SECTION A-A 

BELOW GRADE WASHOUT STRUCTURE 

SANDBAGS (TYP.) 
OR STAPLES 

NOT TO SCALE 

«> 

6" 

10 MIL 
PLASTIC LINING 
1 :1 SIDE SLOPE 
(TYP.) 

2'-0" 

SECTION B-B 

SANDBAGS (TYP.) 
OR STAPLES 
HIGH 
COHESIVE & 
LOW FILTRATION 
SOIL BERM 

CONCRETE 
WASHOUT 

-- CLEARLY MARKED SIGNAGE 
NOTING DEVICE (18"X24" MIN.) 

ABOVE GRADE WASHOUT STRUCTURE 
NOT TO SCALE 

SHEET NO. PROJECT REFERENCE NO. 

2026CPT.14.06.10871 11

NOTES: 

P/W SHEET NO.

ROADWAY DESIGN HYDRAULICS 

ENGINEER ENGINEER 

1. ACTUAL LOCATION DETERMINED IN FIELD

2. THE CONCRETE WASHOUT STRUCTURES SHALL BE

MAINTAINED WHEN THE LIQUID AND/OR SOLID REACHES

75% OF THE STRUCTURES CAPACITY TO PROVIDE

ADEQUATE HOLDING CAPACITY WITH A MINIMUM 12

INCHES OF FREEBOARD.

3.CONCRETE WASHOUT STRUCTURE NEEDS TO BE

CLEARLY MARKED WITH SIGNAGE NOTING DEVICE.

NOTES: 

1. ACTUAL LOCATION DETERMINED IN FIELD

2. THE CONCRETE WASHOUT STRUCTURES SHALL BE

MAINTAINED WHEN THE LIQUID AND/OR SOLID REACHES

75% OF THE STRUCTURES CAPACITY TO PROVIDE

ADEQUATE HOLDING CAPACITY WITH A MINIMUM 12

INCHES OF FREEBOARD.

3.CONCRETE WASHOUT STRUCTURE NEEDS TO BE

CLEARLY MARKED WITH SIGNAGE NOTING DEVICE.
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HARDWARE 
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MI FT SMI TON SY TONS TONS TONS TONS LF EA SY EA EA EA EA EA LF LF LF AC EA EA LF EA EA LF LF EA LF EA EA EA EA EA LF LF

2026CPT.14.06.10871 Swain 1 US-19 FROM SR 1364 TO SR 1336 1 2 2WU 2.100 30 20.480 22.580 38,605 3,627 219 100 3 3 10

2.100 38,605 3,627 219 100 3 3 10

2.100 38,605 3,627 219 100 3 3 10

2026CPT.14.06.20871 Swain 2 SR-1312 / ROUND HILL RD FROM SR 1314 TO SR 1311 2 2 2WU 1.150 18 2.900 4.050 2.30 345 1,017 66

1.150 2.30 345 1,017 66

2026CPT.14.06.20871 Swain 3 SR-1323 / FRANKLIN GROVE CHURCH RD FROM SR 1328 TO SR 1322 2 2WU 0.900 18 0.860 1.760 1.80 270 797 52

0.900 1.80 270 797 52

2026CPT.14.06.20871 Swain 4 SR-1114 / NEEDMORE RD FROM SR 1113 TO EOP 1 2 2WU 1.050 19 0.000 1.050 2.10 315 1,032 77 211

1.050 2.10 315 1,032 77 211

3.100 6.20 930 2,846 195 211

50943.3.3 Swain 5 US-19 2 2WU 2.000 36 0.000 2.000 70 8 40 2 4 100 100 50 0.25 3 4.00 1,000.00 8.00 1.00 1,000.00 200.00 4.00 1,000.00 8.00 4.00 4.00 2.00 4.00 1,000.00 1,000.00

2.000 70 8 40 2 4 100 100 50 0.25 3 4.00 1,000.00 8.00 1.00 1,000.00 200.00 4.00 1,000.00 8.00 4.00 4.00 2.00 4.00 1,000.00 1,000.00

2.000 70 8 40 2 4 100 100 50 0.25 3 4.00 1,000.00 8.00 1.00 1,000.00 200.00 4.00 1,000.00 8.00 4.00 4.00 2.00 4.00 1,000.00 1,000.00

7.200 6.20 930 38,605 2,846 3,627 414 311 70 8 40 3 3 10 2 4 100 100 50 0.25 3 4.00 1,000.00 8.00 1.00 1,000.00 200.00 4.00 1,000.00 8.00 4.00 4.00 2.00 4.00 1,000.00 1,000.00
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PROJECT NO COUNTY MAP NO ROUTE DESCRIPTION TYP NO
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2026CPT.14.06.10871 Swain 1 US-19 FROM SR 1364 TO SR 1336 1 2 2WU 2.1 30 20.48 22.58 225 0.53 740 22,736 22,608 172 50 355 2 4 4 1 400 300 72 295.00

2.1 225 0.53 740 22,736 22,608 172 50 355 2 4 4 1 400 300 72.00 295.000

2.1 225 0.53 740 22,736 22,608 172 50 355 2 4 4 1 400 300 72.00 295.000

2026CPT.14.06.20871 Swain 2 SR-1312 / ROUND HILL RD FROM SR 1314 TO SR 1311 2 2 2WU 1.15 18 2.9 4.05 129 0.16 12,010 12,010

1.15 129 0.16 12,010 12,010

2026CPT.14.06.20871 Swain 3 SR-1323 / FRANKLIN GROVE CHURCH RD FROM SR 1328 TO SR 1322 2 2WU 0.9 18 0.86 1.76 0.13 9,504 9,504

0.9 0.13 9,504 9,504
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3.1 247 0.47 32,602 32,602
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Combined Through and Right

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

Directional Arrow

Utility Pole N/A

Metal Pole with Mastarm

Combined Through and Left

existing

existing

B
Arrow Sign (R3-6L)

Arrow Sign (R3-6R)

LEGEND

Non-Intrusive Detection Zone

    existing signal cabinet.

9.  Install new 2070 LX controller in 

    to achieve the desired detection.

    manufacturer' s instructions 

    detectors according to the 

    microwave detection. Install          

8.  This intersection uses multi-zone 

    indications and/or speech messages. 

    utilizing percussive tone walk 

    accessible pedestrian signals 

7.  This intersection features 

    Walk" time only.

    countdown the flashing "Don't

6.  Program pedestrian heads to

    pedestrian calls.

    "DON'T WALK" with no

5.  Omit "WALK" and flashing

    presence mode.

4.  Set all detector units to

    red display.

    2+5 by progressing through all

    to clear from phase 2+6 to phase

    phase 2 to allow the controller

3.  Enable Backup Protect for

    the Engineer.

    unless otherwise directed by

    night flashing operation

2.  Do not program signal for late

    Structures" dated July 2024.

    Specifications for Roads and

    2024 and "Standard

    Drawings NCDOT" dated July

1.  Refer to "Roadway Standard
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P82
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(Percussive)WalkX-
P81

Wait. Wait to cross Everett.Flashing Don't Walk/Don't Walk-X

(Percussive)WalkX-
P62
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P61
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P41

Wait. Wait to cross Rector.Flashing Don't Walk/Don't Walk-X

(Persussive Tone)WalkX-
P22

Wait. Wait to cross Rector.Flashing Don't Walk/Don't Walk-X

(Percussive Tone)WalkX-
P21
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ACCESSIBLE PEDESTRIAN SIGNAL OPERATION

    existing signal cabinet.

9.  Install new 2070 LX controller in 

    to achieve the desired detection.

    manufacturer' s instructions 

    detectors according to the 

    microwave detection. Install          

8.  This intersection uses multi-zone 

    indications and/or speech messages. 

    utilizing percussive tone walk 

    accessible pedestrian signals 

7.  This intersection features 

    Walk" time only.

    countdown the flashing "Don't

6.  Program pedestrian heads to

    pedestrian calls.

    "DON'T WALK" with no

5.  Omit "WALK" and flashing

    presence mode.

4.  Set all detector units to

    red display.

    2+5 by progressing through all

    to clear from phase 2+6 to phase

    phase 2 to allow the controller

3.  Enable Backup Protect for

    the Engineer.

    unless otherwise directed by

    night flashing operation

2.  Do not program signal for late

    Structures" dated July 2024.

    Specifications for Roads and

    2024 and "Standard

    Drawings NCDOT" dated July

1.  Refer to "Roadway Standard
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With Push Button & Sign
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Modified Signal Head N/A

Junction Box

Directional Arrow

Utility Pole N/A

Metal Pole with Mastarm
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Arrow Sign (R3-6R)
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036833

S1 S2

1 2 13 3 4 14 5 6 7 8 16

128

129

130

101

102

103

134

135

136

107

108

109

118

133

112

110119

121

104

106

113

115

1 2 OL5 4 OL3 6 7 8

42 51 NU21.22 41,42 61,62 81,82
P82

P81,

ARROW

YELLOW

ARROW

RED

GREEN

YELLOW

RED

HEAD NO.

SIGNAL

PHASE

CHANNEL
NO.

CMU

SWITCH NO.

LOAD

*

SIGNAL HEAD HOOK-UP CHART

2

PED

4

PED

6

PED

8

PED

P62

P61,

P42

P41,

P22

P21,

 See pictorial of head wiring in detail this sheet.

*
NU = Not Used 

  Denotes install load resistor.  See load resistor installation detail this sheet.

GREEN

ARROW

FLASHING

YELLOW

ARROW

S2P S3 S4 S5 S6 S6P S7 S8 S8PS4P

117 132

131

5 GRN

51

120

NU

 OL3 YELLOW (132)

(wire signal heads as shown)

FYA SIGNAL WIRING DETAIL

PHASE 5 GREEN (120)

OL3 GREEN (133)

OL3 RED (131)

51

F

Y

Y

R
(LOAD SWITCH S5-RED)

(LOAD SWITCH S5-YELLOW)

(LOAD SWITCH S5-GREEN)

(LOAD SWITCH S6P-YELLOW)

NOTES

    logging for all detectors used at this location.

5. If this signal will be managed by an ATMS software, enable controller and detector

4. Program controller to start up in phase 2 Green No Walk and 6 Green No Walk.

3. Program phases 2, 4, 6 and 8 for Simultaneous Start.

2. Program phases 4 and 8 for Dual Entry.

    in accordance with the signal plan.

    load switches in the output file.  The installer shall verify that signal heads flash

1. To prevent "flash-conflict" problems, insert red flash program blocks for all vehicle

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 

EQUIPMENT INFORMATION

*See overlap programming detail on sheet 2

Overlap "5"...........................................*

Overlap "4"...........................................Not Used

Overlap "3"...........................................*

Overlap "2"...........................................Not Used

Overlap "1"...........................................Not Used

                               8, 8PED

Phases Used........................................2, 2PED, 4, 4PED, 5, 6, 6PED, 7, 

                                                             S8, S8P

Load Switches Used............................S2, S2P, S3, S4, S4P, S5, S6, S6P, 

Output File Positions...........................12

Cabinet Mount.....................................Base

Software..............................................Q-Free MAXTIME

Cabinet................................................332

Controller.............................................2070LX

1

U

2 3 4 5 6 7 8 9 10 11 12 13 14

(front view)

FS

ST

L

U

L

SLOT EMPTY

SLOT EMPTY

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"

4PED

ISOLATOR

DC

2PED

ISOLATOR

DC

8PED

ISOLATOR

DC

6PED

ISOLATOR

DC

SLOT EMPTY

SLOT EMPTY

!If present, remove jumper from J1-W to I4-W on rear of input file.

SLOT EMPTY SLOT EMPTY SLOT EMPTYSLOT EMPTY

SLOT EMPTYSLOT EMPTYSLOT EMPTYSLOT EMPTYSLOT EMPTYSLOT EMPTY

SLOT EMPTYSLOT EMPTYSLOT EMPTYSLOT EMPTYSLOT EMPTYSLOT EMPTYSLOT EMPTY

SLOT EMPTYSLOT EMPTYSLOT EMPTY

SPECIAL DETECTOR NOTE

detection schemes shown on the Signal Design Plans.
NCDOT engineer -approved mounting locations to accomplish the

Install a multizone microwave detection system for vehicle detection.
Perform installation according to manufacturer's directions and 

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown)

Terminal
Phase 3 Red Field

(116)

1.5K - 1.9K

2.0K - 3.0K

25W (min)

10W (min)

ACCEPTABLE VALUES

AC-

Value (ohms) Wattage

CALL

GREEN

DURING

DELAY

LOOP NO.
TERMINAL

LOOP

FILE POS.

INPUT

NO.

PIN

POINT

INPUT

NO.

DETECTOR

PHASE

CALL

TIME

DELAY

TIME

EXTEND
EXTEND

INITIAL

ADDED

INPUT FILE CONNECTION & PROGRAMMING CHART

INPUT FILE POSITION LEGEND:   J2L

FILE J

SLOT 2

LOWER

  I12 AND I13.
  IN INPUT FILE SLOTS
  INSTALL DC ISOLATORS
NOTE:

70I13LP81,P82 PED 8836TB8-8,9

68I13UP61,P62 PED 6634TB8-7,9

69I12LP41,P42 PED 4435TB8-5,6

67I12UP21,P22 PED 2233TB8-4,6

BUTTONS

PED PUSH

SLOT EMPTY

! !

OFF

SW2

RF 2010

RP DISABLE

WD 1.0 SEC

GY ENABLE

SF#1 POLARITY

LEDguard

RF SSM

FYA COMPACT

FYA 1-9

FYA 3-10

FYA 5-11

FYA 7-12

16 CHANNEL CONFLICT MONITOR

PROGRAMMING DETAIL

(remove jumpers and set switches as shown)
WD ENABLE

ON

ON

1

2

3

4

5

6

7

8

S
S

M

F
Y

A
O

P
T

IO
N

S

9

10

11

ON

ON

12

13

14

15

16

S
S

M

REMOVE JUMPERS AS SHOWN

    OF SWITCH
=  DENOTES POSITION

              See Ped Yellow Conflict Monitor Wiring Detail on sheet 2.
          3. Special cabinet wiring is required to utilize FYA COMPACT mode.

2. Make sure jumpers SEL2-SEL5 are present on the monitor board. 

    allows its channels to run concurrently.
1. Card is provided with all diode jumpers in place.  Removal of any jumper

NOTES:
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YELLOW DISABLE

9 1

10 2

311

12 4

513

14

15 7

816

6

5-6, 5-13, 5-15, 6-13, 6-15, 8-14, 8-16, 11-13, 13-15 and 14-16.
REMOVE DIODE JUMPERS 2-3, 2-5, 2-6, 2-11, 2-13, 2-15, 3-5, 3-11, 3-13, 4-8, 4-14, 4-16, 
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INSTALLATION NOTES

ACCESSIBLE PEDESTRIAN SIGNAL (APS)

   

    be installed if the median separates two parallel crosswalks.

7. A push button with a single tactile arrow that point in both directions of travel shall

    is installed in a median without a pedestrian signal head.

    with a pedestrian signal head shall be installed for applications where a push button

6. An APS push button station that is designed to work without the need for interfacing

    electrical details.

5. Place manufacturer's instructions in cabinet with cabinet prints, signal plans, and

    the manufacturer.

    unless cabinet is re-wired for standard button operation or unless explicitly allowed by

4. Never attempt to operate a standard contact closure push button with the APS system

    to power APS equipment.  Do not use Equipment Receptacle, which is a GFCI outlet.

3. If APS equipment is mounted in cabinet, use filtered power (i.e., Controller Receptacle)

2. Provide a dedicated cable to each push button per manufacturer's instructions.

1. Install push buttons and APS equipment per manufacturer's instructions.

Sequence 1

BACKUP PREVENTION 

PROGRAMMING

Home >Controller> Backup Prevention >Backup Protection Plan

Web Interface

Backup Protection Plan

Main Menu >Controller >Sequence & Phs Config >Backup Prevention >

Front Panel

 

No Backup Phase

Serve Phase 1

Serve Phase 2

Serve Phase 3

Serve Phase 4

Serve Phase 5

Serve Phase 6

Serve Phase 7

Serve Phase 8

No Backup Phase 1 2 3 4 5 6 87

--

- - -

- - - - - -

-----

----

- - - - - - -

-

--

--

-X

-

- - - -- -- - -

---

-

-

- - - - - - - -

--------

PROGRAMMING

ALL RED BACKUP 

(scroll down) to Backup Through Red

 

1

Backup Through All Red

Sequence Backup Through All Red

Home >Controller >Backup Prevention >Backup Calls Phase Plans >

Web Interface

Backup Through Red

Main Menu >Controller >Sequence & Phs Config>Backup Prevention >

Front Panel

YES

6

PROGRAMMING DETAIL

MAXTIME STARTUP AND SOFTWARE FLASH

Modify parameters as shown below and save changes.

Home >Controller >Unit

Web Interface

Main Menu >Controller >Unit

Front Panel

Start Up Parameters

StartUp Clearance Hold

6

Unit Flash Parameters

All Red Flash Exit Time
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OUTPUT CHANNEL CONFIGURATION

Home >Controller >Advanced IO>Channels>Channel Configuration

Web Interface

Main Menu >Controller >More>Channels>Channels Config

Front Panel

NOTE OVERLAP 5

NOTE OVERLAP 3

OVERLAP PROGRAMMING

Home >Controller >Overlap Configuration >Overlaps

Web Interface

Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings

Front Panel

Overlap Plan 1

Overlap 

Type

Included Phases

Modifier Phases

Trail Green

Trail Yellow

Trail Red

Modifier Overlaps
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PROGRAMMING DETAIL FOR SIGNAL HEAD 51

FYA SIGNAL OUTPUT REMAPPING ASSIGNMENT

13

REASSIGNMENT

CONTROL TYPE  & INDEX

NOTICE OUTPUT POINT 34

PED YELLOW CONFLICT MONITOR WIRING DETAIL

(make cabinet wiring changes as shown below)

4 - 8PY ------------ 4- CMU-U
3 - 6PY ------------ 3- CMU-R
2 - 4PY ------------ 2- CMU-16
1 - 2PY ------------ 1- CMU-13

 

and connect them as shown below:

rear panel of the output file and find the set of 3 keyed connectors

this wiring configuration.  If connectors are used, fold down the

Some cabinet manufacturers use keyed connectors to accomlplishNOTE:

CMU-R   ----------------------------6PY (term. 120)

terminal on the rear of the output file shown below:

monitor card edge pins and solder wire the the appropiate

Find the connector that correspond to the folloeing conflictSTEP 3:

connector (which should be tied and bundled together).

Find unused wiring harness fom conflict monitor card edgeSTEP 2:

Fold down rear panel of output file.STEP 1:

Follow the instructions below to make appropriate connections:

term. 120) to chan. 10 green (monitor pin R).

outputs are wired to the conflict monitor as follows:  From 6 PY (field 

the cabinet must be wired such that the (unused) Ped Yellow load switch 

In order to use FYA COMPACT mode with the 16 or 18 Channel Monitor,

10/24/2025
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