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NEMA DUAL RING PHASING NOTES:

PREFERENTIAL PHASING SEQUENCE 

DETAILS & NOTES. DELAY TIME EFFECTIVE ONLY DURING CALLED Ø RED. TIME IN SEC.
SEE PLAN SHEET-LOOP DETECTOR DETAILS FOR LOOP CONSTRUCTION. SPLICING,

DETECTOR
NUMBER B=PRES.

A=PULSE
MODE

ØØNUM. OFLOOPQUANTITY SIZE CALLEDTURNS EXT.

LOOP DETECTOR DATA

CHANNEL
NUMBER

Ø 1Ø 4 & Ø 7 Ø 4 & Ø 8

NOTES:

FIRE PREEMPTION SCHEDULE

APPROACH

WESTBOUND

NORTHBOUND

SOUTHBOUND

8

4

1

4+7

4+7

PREEMPTION
PHASE

NEXT PHASE
CALLED

1. ALL SIGNALS SHALL HAVE CUT AWAY VISORS.

EMERGENCY VEHICLE PREEMPTION OPERATION:

1.      EMERGENCY VEHICLE PREEMPTION SHALL BE ACTUATED BY AN
         OPTICAL SIGNAL FROM AN OPTICAL EMITTER MOUNTED ON AN
         EMERGENCY VEHICLE AND  RECEIVED BY AN OPTICAL
         DETECTOR LOCATED AT INTERSECTION. A SEPARATE RECEIVING
         DETECTOR IS REQUIRED FOR EACH DETECTED APPROACH.
2.      PREEMPTION SIGNALS FROM MULTIPLE APPROACHES SHALL BE
         SERVICED ON A FIRST DETECTED FIRST SERVED BASIS.
3.      IN RESPONSE TO A PREEMPTION SIGNAL RECEIVED AT AN
         INTERSECTION BY AN OPTICAL DETECTOR, THE CONTROLLER
         SHALL TIME THE CLEARANCE INTERVALS OF THE ACTIVE PHASE
         (IF DIFFERENT THAT TO BE SERVICED) AND ADVANCE TO AND/OR
         HOLD IN EMERGENCY VEHICLE PREEMPTION PHASE UNTIL
         PREEMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN
         TIME CLEARANCES AND SIMILARLY SERVICE OTHER EMERGENCY
         VEHICLE PREEMPTION SEQUENCES IN THE ORDER RECEIVED (IF
         RECEIVED) OTHERWISE, RESUME NORMAL PREFERENTIAL
         PHASE SEQUENCE.
4.      PREEMPTION MINIMUM GREENS SHALL BE SIX SECONDS.
5.      NORMAL CLEARANCES SHALL BE PROVIDED ON PHASES THAT
         ARE TERMINATED BY PREEMPTION DEMAND.
6.      ACTUAL TIMMING FOR PREEMPTION SHALL BE DETERMINED IN
         THE FIELD IN COORDINATION WITH THE FIRE DEPARTMENT AND
         SHALL BE APPROVED BY MHD PRIOR TO OPERATION.

1.      PHASES ASSOCIATED BY A SOLID LINE SHALL NOT
         OPERATE CONCURRENTLY.
2.      PHASES ASSOCIATED BY A DASHED LINE MAY OPERATE
         CONCURRENTLY.
3.      THROUGH MOVEMENTS MAY INCLUDE RIGHT TURNS.
4.      IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC
         MOVEMENT IS TO REMAIN IN EFFECT DURING THE NEXT
         CALLED PHASE, THE SIGNAL INDICATIONS FOR THAT
         TRAFFIC MOVEMENT SHALL NOT CHANGE DURING THE
         CHANGE INTERVAL(S) UNLESS OTHERWISE NOTED.
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SPLICE

3D1 S/P 5' X 5' 3 7 7 B 1

1D1B S/P 5' X 12' 3 7 7 B 2

6D2 S/P 5' X 5' 3 1 1 B 3

1D2B S/P 5' X 15' 3 1 1 B 4

OL

OL

OL

NEMA DUAL RING PHASING NOTES:
Ø 2

Ø 6

Ø 1

Ø 5

Ø 4Ø 3

Ø 8Ø 7

OL

TRAFFIC SYMBOLS

EXISTING PROPOSED DESCRIPTION

VEHICULAR SIGNAL HEAD

SIGNAL POST AND BASE (ALPHA-NUMERIC DESIGNATION NOTED)

MAST ARM, SHAFT AND BASE (ARM LENGTH AS NOTED)

PEDESTRIAN SIGNAL POST AND BASE

PEDESTRIAN SIGNAL HEAD

AUDIBLE PEDESTRIAN SIGNAL

SIGN AND POST

CONTROL CABINET, GROUND MOUNTED

PULL BOX 12"x12" (OR AS NOTED)

EMERGENCY VEHICLE PRE-EMPTION RECEIVER

EMERGENCY VEHICLE PRE-EMPTION CONFIRMATION STROBE

TRAFFIC SIGNAL CONDUIT

VEHICLE MOVEMENT DURING FLASHING

FIRE VEHICLE DURING PROTECTED PHASE

20'

*

1

2

3

PREEMPTION
RECEIVER

4+8
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PAVEMENT MARKINGS SYMBOLS

EXISTING PROPOSED DESCRIPTION

PAVEMENT ARROW - WHITE

LEGEND "ONLY" - WHITE

STOP LINE

SOLID WHITE LINE

DOUBLE YELLOW LINEDBYL

SWL

ONLY
SL
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DESCRIPTIONSHEET NO.

INDEX

All work shall comply to the latest edition of the AASHTO Standard Specifications for Structural Supports

for Highway Signs, Luminaires, and Traffic Signals and the latest edition of the Massachusetts

Department of Transportation - Highway Division Standard Specifications for Highways and Bridges,

including the latest Supplemental and Interim Supplemental Specifications.

1

2

3

4

5

6

7

Title Sheet

15' - 40' Arm Load Diagrams

45' - 60' Arm Load Diagrams

Mast Arm Details

Mast Arm Cored Pier Foundations

Span Wire Details

Span Wire Cored Pier Foundations

1. These drawings are intended to provide standard designs for mast arms and foundations or design standards that must be met for

span wire assemblies or non-standard mast arms and their respective foundations.

2. If a standard mast arm design is used the Design Engineer shall not propose overhead traffic signal components and signage that

exceed the loading conditions depicted on Sheets 2 and 3 of this set.

3. For non-standard mast arms, including but not limited to specialty mast arms or mast arms that have loading conditions that exceed

what is depicted on Sheets 2 and 3 of this set, it shall be the responsibility of the Design Engineer to submit a design for the structure

and foundation that conforms to the latest edition of the AASHTO Standard Specifications for Strucutural Supports for Highway

Signs, Luminaires, and Traffic Signals.

4. For span wire assemblies, the Design Engineer shall provide span length(s) and soil classification at proposed strain pole locations.

The contractor shall provide the Design Engineer with shop drawings for the strain poles and foundations that conform to the latest

edition of the AASHTO Standard Specifications for Strucutral Supports for Highway Signs, Luminaires, and Traffic Signals and are

stamped and signed by a Massachusetts Professional Structural Engineer.

5. The Design Engineer is responsible for providing soil classification for all overhead signal structures, regardless of type, and for

selecting a foundation design for standard mast arms.

6. Overhead signal structures and foundations located in the shaded region on the wind zone map shall use a Design Wind Speed of

130 MPH. This region includes all of Plymouth, Bristol, Barnstable, Dukes, Nantucket, Suffolk, and Berkshire counties, and coastal

towns in Norfolk, Middlesex, and Essex counties as shown on the wind zone map. A Design Wind Speed of 110 MPH shall be used

for all other regions.

7. With the exception of Note 8, mast arm structures and strain poles shall have a 50 year Design Life using Fatigue Category No. 2,

with truck wind gusts excluded.

8. Overhead signal structures located at intersections with an AADT that exceeds 40,000 vehicles per day and a truck percentage of

greater than 10% shall utilize a non-standard design.  The Design Life shall be 50 years using Fatigue Category No. 1.

NOTES

WIND ZONE MAP

130 MPH wind zone

110 MPH wind zone
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NOT TO SCALE
CONDUIT UNDER GRASS AREAS

NOTES:

NOT TO SCALE
CONDUIT UNDER SIDEWALK

NOTES:

NOT TO SCALE
CONDUIT CROSSING ROADWAY

NOTES:

CONDUIT

6" DETECTABLE
METALLIC WARNING TAPE

(SEE NOTE 3)
EXCAVATABLE CONTROL

DENSITY FILL (SEE NOTE 2)

12" GRAVEL BORROW

SAND BEDDING

EXIST. ROADWAY SURFACE

SAW-CUT AND TACK W/RS-1
ASPHALT EMULSION (TYP.)

SEE PAVEMENT NOTES
FOR PAVEMENT DETAILS

1'-0" 1'-6" 1'-0"

1'
-4

"

2'
-6

"
6"

1. SCHEDULE 80 ELECTRICAL CONDUIT TYPE NM-PLASTIC (UL), WITH
PULL ROPE, UNLESS OTHERWISE APPROVED BY MASSDOT.

2. CONTROL DENSITY FILL SHALL MEET THE REQUIREMENTS OF
SUBSECTION M4.08.0

3. WARNING TAPE SHALL BE PER CURRENT APWA STANDARDS.

CONDUIT

6" DETECTABLE
METALLIC WARNING TAPE

(SEE NOTE 3)
ORDINARY BORROW

 (ALL STONES TO BE LESS THAN 3")

SAND BEDDING

EXIST. GRASS SURFACE

REPLACE DISTURBED
AREA WITH
4" LOAM & SEED

1. SCHEDULE 80 ELECTRICAL CONDUIT TYPE NM-PLASTIC (UL), WITH
PULL ROPE, UNLESS OTHERWISE APPROVED BY MASSDOT.

2. WARNING TAPE SHALL BE PER CURRENT APWA STANDARDS.

1'-0" 1'-6" 1'-0"

2'
-6

"

1'
-4

"

6"

CONDUIT

6" DETECTABLE
METALLIC WARNING TAPE

(SEE NOTE 3)
COMPACTED GRAVEL

BORROW - M1.03.0 TYPE C (ALL
STONES TO BE LESS THAN 2")

SAND BEDDING

EXIST. PAVEMENT SURFACE

SAW-CUT

ADD MATERIAL TO MATCH
EXIST. SIDEWALK (HMA OR
CEM CONC.)

1'-6"

1'
-4

"

2'
-6

"
6"

3'
-0

"

1. SCHEDULE 80 ELECTRICAL CONDUIT TYPE NM-PLASTIC (UL), WITH
PULL ROPE, UNLESS OTHERWISE APPROVED BY MASSDOT.

2. WARNING TAPE SHALL BE PER CURRENT APWA STANDARDS.

NOT TO SCALE
SIGN POST SETTING DETAIL

FINISH GRADE

ALUMINUM SIGN
PANEL

2" SQ. GALVANIZED STEEL POST

EARTH

3000 PSI CONCRETE FOOTING

10"±

3'
-0

"
7'

-0
"

4"

GALVANIZED STEEL POST CAP

OFFSET TO EOP
             1'  (MIN.)

1"

SIGNS SHALL BE SET AT RIGHT
ANGLES TO THE DIRECTION,
AND FACING, THE TRAFFIC
INTENDED TO SERVE.

(SIGN PANEL UNDER 10 SF IN AREA)

DIE-PUNCHED KNOCKOUT HOLES
(716"±DIA) ON 1" CENTERS ON ALL FOUR

SIDES PUNCHED, BUT NOT REMOVED.
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P/F

NUMBER OF LANES NUMBER
OF

STUDIES

AVERAGE CAPACITY

MEASURED AVERAGE WORK ZONE CAPACITIES

LEGEND:

NOTES:

ROAD TYPE
DISTANCE BETWEEN SIGNS **

BA C

SUGGESTED WORK ZONE WARNING SIGN SPACING

STOPPING SIGHT DISTANCE AS A FUNCTION OF SPEED

SPEED*
(mph)

DISTANCE
(ft)

SPEED*
(km/h)

DISTANCE
(m)

FORMULAS FOR DETERMINING TAPER LENGTHS

SPEED LIMIT (S) TAPER LENGTH (L)
Meters

TYPE OF TAPER TAPER LENGTH (L)*

TAPER LENGTH CRITERIA FOR TEMPORARY TRAFFIC CONTROL ZONES

SPEED LIMIT (S) TAPER LENGTH (L)
FEET

B
W5-1W21-5a

RIGHT
SHOULDER

CLOSED

ROAD
NARROWS

AWORK ZONE
100 FT

(30m) BUFFER L/3
100 FT
(30m)

TWO LANE ROAD
SHOULDER CLOSED

W5-1

ROAD
NARROWS

W30-8R

SQUEEZE
RIGHT

BA
4S

(0.8S)BUFFERWORK ZONEBUFFERL/2

B A 4S
(0.8S)

R4-7

R4-7

50 FT
(15m)

L/2

W30-8R

SQUEEZE
RIGHT

W5-1

ROAD
NARROWS

TWO LANE ROAD CENTER
OF ROAD CLOSURE

FARM STREET

D
R

IV
EW

AY

WORK ZONE ADVANCED SIGNAGE

100 FT
(30m)

200 FT
(60m)

200 FT
(60m)

300 FT
(90m)

100 FT
(30m)

R2-10a

R2-10e

R2-10e
R2-10aW20-1A

CONSTRUCTION SIGN SUMMARY
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