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MERRIMACK STREET @ MVTRA DRIVEWAY

LIST OF MAJOR ITEMS REQUIRED

ITEM # QUANTITY  DESCRIPTION

816.01

6  WIRE LOOP DETECTORS (6'X6' TYPE A)

2  WIRE LOOP DETECTORS - BICYCLE (6'X6' TYPE D-2)

4  WIRE LOOP DETECTORS (8'X20' QUADRUPOLE)

1  TYPE C, 2-CHANNEL CARD RACK LOOP DETECTOR AMPLIFIER

1  CONTROLLER PROGRAMMING & FINE TUNING

1  INTERSECTION CABLING FOR NEW BLANK-OUT SIGN / LOOPS

PLUS NECESSARY CONDUIT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND EQUIPMENT TO COMPLETE THE
INSTALLATION AND PROVIDE AN OPERATING TRAFFIC CONTROL SIGNAL.

G

Y

R

G

Y

R

G

Y

G

Y

R

EXISTING SIGNAL HOUSING DATA

A,B,E,G,H J F

ALL 12" LENSES WITH 5" BACKPLATES, 3" RETRO-REFLECTIVE STRIP, AND
VISORS

P1-P4

ALL 16" L.E.D. W/
COUNTDOWN
INDICATION

* PEDESTRIAN PHASE UPON PUSH BUTTON ACTIVATION ONLY.

EXISTING LOOP DETECTOR DATA

DETECTOR
NO.

AMPLIFIER
NO.

CHANNEL
NO.

NO. SECTION/
SIZE

NO. OF
TURNS OPERATIONS DELAY/

EXT.
PHASE
CALLED

PHASE
EXT.

LOOP
CONNECTION

1

2

Ø1&Ø6 Ø2&Ø6 Ø4 Ø9*

1 1

1

2

2

13

8

9

10

11

1

1

2

2

5

6

5

6

2-6'X20'
QUADRUPOLE

3'X6'
TYPE Q-BL

2-6'X20'
QUADRUPOLE

2-4-2

2-4-2

1-2-1

PRESENCE

PRESENCE

PRESENCE

PRESENCE

PRESENCE

PRESENCE

PRESENCE

0

0

0

0

0

0

0

SERIES

SERIES

SINGLE

G

Y

R

C D

3-6'X6'
TYPE A

6'X6'
TYPE D-2

3

4-4

3

4-4

3-6'X6'
TYPE A

6'X6'
TYPE D-2

SERIES

SINGLE

SERIES

SINGLE

Ø2 Ø2

Ø2

Ø2Ø2

Ø2

Ø6

Ø6 Ø6

Ø6

Ø1&Ø6

Ø1&Ø6

SEQUENCE AND TIMING CHART FOR FULLY-ACTUATED TRAFFIC SIGNAL CONTROL (COORDINATED) PRE-EMPTION PHASING AND PRIORITY

MERRIMACK STREET AT
MVTRA DRIVEWAY

(LAWRENCE, MASSACHUSETTS)

Ø1 Ø2 Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø9 (PED) PREEMPT ØA - D1 PREEMPT ØB - D2 PREEMPT ØC - D3

NOT USED NOT USED NOT USED NOT USED

 APPROACH DIRECTION HOUSING 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 FLASHING
OPERATION 28 29 30 31 32 33 34 35 36

 MERRIMACK STREET EB E,G,H R R R G Y R R R R R R R R R R FY R R R G Y R R R R
 MERRIMACK STREET EB K OFF OFF OFF OFF ON ON OFF OFF OFF
 MERRIMACK STREET WB-LT D R R R R R R R G Y R R R R FY R R R R R R R
 MERRIMACK STREET WB-TH A,B G Y R R R R R R R G Y R R R R FY G Y R R R R R R R
 MVTRA DRIVEWAY NB-L C
 MVTRA DRIVEWAY NB-LR F R R R R R R R R R R R FR R R R R R R R
 MVTRA DRIVEWAY NB-R J
 PEDESTRIAN ALL P1-P4 DW DW DW DW DW DW DW DW DW DW DW DW W FDW DW OUT DW DW DW DW DW DW DW DW DW

 MINIMUM INTERVAL 6 10 6 10

EM
ER

G
EN

C
Y 

O
N

LY * * *
 VEHICLE EXTENSION 2 2 2 2
 MAXIMUM 1 10 40 10 40
 MAXIMUM 2 10 50 15 60
 YELLOW CLEARANCE 3.5 3.5 3.5 3.5 3.5 3.5 3.5
 RED CLEARANCE 1.5 1.5 1.5 1.5 1.5 1.5 1.5
 WALK 7.0
 PEDESTRIAN CLEARANCE 14.0 1.0
 RECALL OFF MIN OFF MIN OFF - - -
 DETECTOR NON-LOCK NON-LOCK NON-LOCK NON-LOCK LOCK - - -

Ø1&Ø6 Ø2 Ø4
COORDINATION DATA COORDINATION PHASE TIMINGS

 TIMING PLAN (D/S/O) CYCLE OFFSET Ø1 Ø2 Ø3 Ø4 Ø5 Ø6 Ø7 Ø8 Ø9 (PED)
 (1/1/1): M-F (0600-1000) 60 7 11 37 12 48 -
 (2/1/1): M-F (1500-1900) 120 45 11 34 15 45 -
 (3/1/1):  S-S (0700-1900) 80 34 11 52 17 63 -

N

OL

PERM

R R R

G Y R

GR YR

G Y

R

R

R

R

R

R G Y R
GG YY

G Y R R

R

R

R

R

R

R

R

R

R

R

R

FR

FR

R

R

R

R

R

R

G Y

R

R

R

R

R

R G Y R
GG YY

G Y R

EMERGENCY VEHICLE PRE-EMPTION NOTES:
1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY

TRANSMITTED BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES
AND RECEIVED BY OPTICAL DETECTORS LOCATED AT EACH INTERSECTION.

2. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE SERVICED ON A FIRST
DETECTED FIRST SERVED BASIS.

3. EMERGENCY PRE-EMPTION SHALL OVERRIDE COORDINATION.
4. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION BY

OPTICAL DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD OR
ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE ØA (OR
ØB, ØC) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR UNTIL PRE-EMPTION
SIGNAL CEASES. THE CONTROLLER SHALL THEN TIME PRE-EMPTION PHASE
CLEARANCE (AS NOTED IN CHART) AND SERVICE SUBSEQUENT EMERGENCY
VEHICLE PRE-EMPTION PHASES AS NECESSARY.

5. NORMAL CLEARANCE SHALL BE PROVIDED ON PHASES THAT ARE TO BE
TERMINATED BY PRE-EMPTION DEMAND.

6. CONFIRMATION STROBE (WHITE) SHALL BE ILLUMINATED WHENEVER ANY
EMERGENCY VEHICLE PRE-EMPTION GREEN IS ON.

SEQUENCE & TIMING NOTES:
1. AUTOMATIC FLASHING OPERATION PER M.U.T.C.D. SECTION 4D.12.
2. PEDESTRIAN PHASE UPON PUSH BUTTON ACTIVATION ONLY.
3. FYA = FLASHING YELLOW ARROW
4. PERM = PERMITTED LEFT-TURN
5. OL = RIGHT-TURN OVERLAP
6. MAXIMUM 1 = FREE OPERATION
7. MAXIMUM 2 = DURING COORDINATION
8. 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 WILL NOT CHANGE DURING THE CLEARANCE
INTERVAL.

9. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE OR ANY COMBINATION
OF NON-CONFLICTING PHASES.

10. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT OF RIGHT OF WAY SHALL
BE IN ACCORDANCE WITH THE PREFERENTIAL PHASE SEQUENCE.

11. IF THE ASSIGNED RIGHT-OF-WAY FOR ANY TRAFFIC MOVEMENT IS TO CHANGE
DURING THE NEXT CALLED PHASE, THE SIGNAL INDICATION FOR THAT
MOVEMENT WILL DISPLAY THE APPROPRIATE CLEARANCE INTERVALS.

COORDINATION NOTES:
1. OFFSET: BEGINNING OF Ø2&Ø6 YELLOW.
2. Ø2&Ø6 "CALL NOT ACTUATED" DURING COORDINATION.
3. SPLIT TIMES EQUAL GREEN PLUS CLEARANCES.
4. INHIBIT MAX TERMINATION SHALL BE IN EFFECT DURING COORDINATION.
5. MASTER CONTROLLER LOCATED AT MERRIMACK STREET AT SOUTH UNION

STREET.
6. CONTRACTOR AND VENDOR SHALL ADJUST SIGNAL TIMINGS AND

COORDINATION IN THE FIELD AS NECESSARY ONLY AFTER CITY OF LAWRENCE
APPROVAL.

7. UPON PUSH BUTTON ACTIVATION, COORDINATION WILL TERMINATE AND
SERVICE PEDESTRIAN PHASE.  COORDINATION WILL RESUME FOLLOWING
TERMINATION OF PEDESTRIAN PHASE.

LOOP DETECTOR NOTES:
1. THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS DEPARTMENT OF

TRANSPORTATION, HIGHWAY DIVISION SPECIFICATIONS UNLESS OTHERWISE NOTED.
2. DELAY AND EXTENSION TIMINGS SHALL BE PROGRAMMED IN THE CONTROLLER ONLY.
3. DELAY TIME EFFECTIVE ONLY DURING CALLED PHASE RED TIME.
4. EACH LOOP GROUP SHALL BE SPLICED IN SINGLE PULL BOX AND WIRED TO SEPARATE

CONTROLLER INPUT.
5. ALL BICYCLE LOOPS SHALL BE CONNECTED TO SEPARATE LOOP DETECTOR AMPLIFIERS CAPABLE

OF HIGHER LEVELS OF SENSITIVITY.
6. UNLESS OTHERWISE NOTED, ALL LOOP DETECTORS SHALL BE PLACED IN THE CENTER OF THE

LANE.
7. DETECTORS #12 & #13 WILL ACTIVATE BUS PRIORITY ØD FOLLOWING NORMAL CLEARANCE

INTERVALS FOR THE ACTIVE PHASE. ACTIVATION WILL OCCUR FOLLOWING 10 SEC DELAY.

PREFERENTIAL PHASE SEQUENCE

CONSTRUCTION NOTES:
1. THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS DEPARTMENT OF TRANSPORTATION,

HIGHWAY DIVISION SPECIFICATIONS UNLESS OTHERWISE NOTED.
2. ALL SIGNAL HEADS AND SIGNS SHALL BE RIGIDLY MOUNTED.
3. CONTRACTOR SHALL FINE-TUNE THE TIMING AND COORDINATION PARAMETERS IN THE PRESENCE

OF THE ENGINEER AND CITY OF LAWRENCE REPRESENTATIVES FOLLOWING INSTALLATION.

Ø1&Ø6

Ø1&Ø6

Y

R

GY

G

BI-MODAL

* SEE EMERGENCY VEHICLE PRE-EMPTION NOTES.

G Y

G Y R

GG YY

G Y R

K

36"x36"
BLANK-OUT SIGN

PROPOSED

3 14

5

6

7

1

2

2

4

3

4

3-6'X6'
TYPE A

6'X6'
TYPE D-2

3

4-4

3

4-4

PRESENCE

PRESENCE

PRESENCE

PRESENCE

0

0

5 SEC
DELAY
5 SEC
DELAY

SERIES

SINGLE

3-6'X6'
TYPE A

6'X6'
TYPE D-2

SERIES

SINGLE

Ø4 Ø4

Ø4

Ø4

Ø4Ø4

Ø4

Ø4

7 112

13 27

2-8'X20'
QUADRUPOLE

2-8'X20'
QUADRUPOLE

2-4-2

2-4-2

PRESENCE

PRESENCE

10 SEC
DELAY
10 SEC
DELAY

SERIES

SERIES

ØD ØD

ØDØD

PRIORITY ØD

37 38 39

R R R
ON

R R R
R R R

R

DW DW DW

40

3.5
1.5

-
-

Ø4

DO NOT ENTER
ONE WAY

ONLY ONLY

5

7

4 6
12

13

1" = 20'

Traffic Signal
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