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608229

TRAFFIC SIGNAL PLANS

DETECTION

4

2

3

1

ZONE

DETECTION DATA

2 B -

6 B -

1 B

MODE

B=PRES.

A=PULSE

EXT.

-

TIME

1 B -

DELAY

TIME

-

-

-

-

Ø

EXT.

2

6

1

1

Ø

CALLED

LOCATION

ROUTE 27

SB LEFT

NO.

ROUTE 27

SB THRU

COMMUNITY LANE

WB RIGHT

ROUTE 27

NB LEFT

SYSTEM

(SB-S OF COMM. LANE)

S5 - A ---

S6 - A ---

SYSTEM

(NB-S OF COMM. LANE)

DETECTION CONTROLLING PHASE

MINIMUM INITIAL

PEDESTRIAN

PASSAGE

MAXIMUM 1

MAXIMUM 2

CHANGE

MEMORY

RECALL

STREET

MAIN STREET (ROUTE 27)

MAIN STREET (ROUTE 27)

MAIN STREET (ROUTE 27)

NON-LOCKING

SEQUENCE AND TIMING

NON-LOCKING

OFF

-

40

3

10

21 43

TIMING IN SECONDS

MAX

75 6 98

E
M

E
R

G
E

N
C

Y

FLASH OPER.

FY

FYL

ISOLATED

PRE-TIMED

SEMI-ACTUATED COORDINATED

FULLY-ACTUATED

Ø1 Ø2

HOUSINGS

A,BSB

DIRECTION

E,FNB

SB C,D

4.0 2.0

WIRE TBCU

PEDESTRIAN OUTNB-SB P3-P4

-

10

2

6

4.0 2.0

Ø2 & Ø6

Barrier

RING STRUCTURE

Ring 1

Ring 2
b

a

return to b

return to a

1

R R R

RL RL RL

WBNBSB

PREEMPT#3 PREEMPT#5PREEMPT#4

REC#2

REC#1

REC#3

EMERGENCY VEHICLE PREEMPTION OPERATION

1. EMERGENCY VEHICLE PREEMPTION SIGNAL SHALL BE

OPTICALLY TRANSMITTED BY OPTICAL EMITTERS

MOUNTED IN EMERGENCY VEHICLES AND RECEIVED

BY OPTICAL DETECTORS (RECEIVERS) LOCATED AT

THE INTERSECTION.

2. PREEMPTION SIGNALS SHALL BE SERVICED ON A FIRST

COME FIRST SERVED BASIS. IN CASE WHERE TWO OR

MORE CALLS ARE COMING IN AT THE SAME TIME,

PREEMPTION SHALL BE PRIORITIZED WITH PREEMPT

#3 (ROUTE 27 SB) FIRST, THEN FOLLOW BY PREEMPT

#4 (ROUTE 27 NB) AND PREEMPT #5 (COMMUNITY LANE

WB) LAST.

3. IN RESPONSE TO A PREEMPTION SIGNAL RECEIVED BY

OPTICAL DETECTOR REC#1 (OR REC#2, REC#3), THE

CONTROLLER SHALL HOLD OR ADVANCE TO AND HOLD

IN EMERGENCY VEHICLE PREEMPTION SIGNAL #1 (OR

#2, #3, #4) GREEN FOR A MINIMUM OF TEN (10)

SECONDS OR UNTIL PREEMPTION SIGNAL CEASES.

THE CONTROLLER SHALL THEN TIME THE RELEVANT

CLEARANCE INTERVALS AND SERVICE THE

SUBSEQUENT EMERGENCY VEHICLE PREEMPTION

SIGNAL IF NECESSARY. NORMAL SIGNAL OPERATION

SHALL RESUME PROVIDED THAT ALL PREEMPTION

SIGNALS HAVE CEASED.

4. NORMAL VEHICLE CLEARANCES SHALL BE PROVIDED

ON PHASES THAT ARE TO BE TERMINATED BY

PREEMPTION DEMAND.

5. PREEMPTION STROBE SHALL BE ILLUMINATED ONLY

WHEN THE PREEMPTION PHASE IS ON GREEN.

EMERGENCY

VEHICLE PREEMPTION

Ø6

Ø2

COMMUNITY LANE FRG,H,JWB R R R

(COORDINATED OPERATION)

(FREE OPERATION)

PREEMPTION CONFIRMATION STROBE (CLEAR)

PREEMPTION 2-CHANNEL PHASE SELECTOR

PLUS ALL MISCELLANEOUS EQUIPMENT AND MATERIAL NECESSARY

TO PROVIDE A COMPLETE OPERATING TRAFFIC CONTROL SIGNAL.

SERVICE CONNECTION (OVERHEAD FROM RELOC. UTILITY POLE)

MAJOR ITEMS REQUIRED

DESCRIPTION

2

1

4 PEDESTRIAN HOUSING GRAPHIC LED WITH COUNTDOWN TIMER

QUANTITY

1

1

UNIDIRECTIONAL SINGLE CHANNEL OPTICAL DETECTOR (RECEIVER)3

35' MAST ARM ASSEMBLY, BASE & FDN.

30' MAST ARM ASSEMBLY, BASE & FDN.1

INTEGRATED R10-3e SIGN & SADDLE w/LED CONFIRMATION LIGHT

AUDIBLE & VIBRO-TACTILE PEDESTRIAN PUSH BUTTON (APS TYPE)

4

PULL BOX 12"x12" - SD2.031 (PAY SEPARATELY UNDER ITEM 811.31)4

3 10' SIGNAL POST, BASE & FDN.

ADVANCE TRAFFIC CONTROLLER (ATC) AND NEMA TS2 CABINET

WITH FOUNDATION AND CONC. PAD

1

G Y R

FYL YL RL

LOCATION NO. 4

MAIN STREET (ROUTE 27)

@ COMMUNITY LANE

SELECTION

STD. NEMA

STD. NEMA

DUAL ENTRY

TYPE OF INTERCONNECT TO MASTER

REMOTE MUTCD FLASH BY MASTER

FIBER-OPTIC CABLE

YES

SIMULTANEOUS GAP OUT DISABLED

MINIMUM YELLOW IN SECONDS

NIGHT TIME FLASH BY INTERNAL CLOCK

MAX II BY INTERNAL CLOCK

3

NOT USED

YES

TRAFFIC CONTROLLER DATA

PHASE ASSIGNMENTS

OVERLAPS

RINGS

PARAMETER

DUAL

(Ø2 & Ø6)

(Ø2 & Ø6)YES

ON

Ø6

Ø1 & Ø6

Ø6

Ø1

PROPOSED SIGNALS

A
L
L
 
1
2
"
 
L
E

N
S

E,F

R

Y

G

P1 - P4

X X

NOTES:

2.

1.

3.

ALL INDICATIONS SHALL BE "LED" TYPE LENS

IN ACCORDANCE WITH THE SPECIAL PROVISIONS.

ALL OVERHEAD SIGNALS SHALL BE RIGIDLY MOUNTED.

ALL SIGNAL HEADS SHALL BE EQUIPPED WITH CUT TUNNEL

VISORS AND 5" SOLID BACKPLATES.

ALL VEHICLE SIGNAL HEAD BACKPLATES SHALL INCLUDE 3"

YELLOW RETRO-REFLECTIVE BORDER IN ACCORDANCE

WITH THE SPECIAL PROVISIONS.

ALL PEDESTRIAN DISPLAY SHALL BE "FULL" DISPLAYS.

NO OUTLINE SYMBOL SHALL BE PERMITTED.

4.

C,D

R

Y

G

A
L
L
 
1
2
"
 
L
E

N
S 18"x16" HOUSING

A,B

R

Y

FY

G

A
L
L
 
1
2
"
 
L
E

N
S

G,H,J

3 8' SIGNAL POST, BASE & FDN.

GL YL RL

R R R

GR YR R R R R

-

40

3

10

NON-LOCKING

MIN

4.0 2.0

2 SIGNAL HEAD, 4 SECTION

7 SIGNAL HEAD, 3 SECTION

2

6

R

Y

G

A
L
L
 
1
2
"
 
L
E

N
S

Ø1

G Y R FYR R R R R R

ELECTRIC HANDHOLE - SD2.022 (PAY SEPARATELY UNDER ITEM 811.22)1

DETECTION SYSTEM WITH CAMERA(S), AND PROCESSORS THAT IS

CAPABLE OF STOP LINE PRESENT DETECTION, HIGH SPEED DILEMMA

ZONE DETECTION AND BICYCLE DETECTION AS SHOWN ON THE PLAN

1

MAIN STREET (ROUTE 27) @ COMMUNITY LANE

COORDINATION DATA

(ALL ENTRIES IN SECONDS)

PLAN 1

M-F: 0630-1000

PLAN 2

M-F: 1500-1900

PLAN 3

SAT: 0930-1800

SUN: 1100-1700

CYCLE 90 90 90

OFFSET

80 72 79

w/O Ø9 w/Ø9 w/O Ø9 w/Ø9 w/O Ø9 w/Ø9

SPLIT TIME  Ø1

13 13 17 13 20 14

SPLIT TIME  Ø2

77 57 73 57 70 56

SPLIT TIME  Ø3

- - - - - -

SPLIT TIME  Ø4

- - - - - -

SPLIT TIME  Ø5

- - - - - -

SPLIT TIME  Ø6

90 70 90 70 90 70

SPLIT TIME  Ø7

- - - - - -

SPLIT TIME  Ø8

- - - - - -

SPLIT TIME  Ø9

20 20 20

FIBER OPTIC PATCH PANEL1

ENVIRONMENTAL HARDENED ETHERNET SWITCH (FOR INTERCONNECT)1

1. OFFSET IS REFERENCE TO THE END OF COORDINATED (Ø2) PHASE.

2. Ø2 & Ø6 "CALL NOT ACTUATED" DURING COORDINATION.

3. PLAN FORCE OFF SHALL BE IN EFFECT.

4. SPLIT TIMES EQUAL TO GREEN PLUS CLEARANCES.

5. MAX2 TERMINATION SHALL BE IN EFFECT DURING COORDINATION.

6. YIELD MODE COORDINATION SHALL BE IN EFFECT.

7. OFFSET SEEK METHOD SHALL BE SHORTWAY.

W FDW DW

W FDW DW W FDW DW

8 27 9 27 9 27

P1-P2EB-WB

DW DW DW

DW DW DW DW DW DW OUTPEDESTRIAN
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TRAFFIC LEGEND ABBREVIATIONS

& NOTES

RETAINRET

PROPOSED

REMOVE AND DISPOSE

REMOVE AND RESET

REMOVE AND STACK

REMOVE

MAXIMUM

MINIMUM

R & D

R & R

R & S

REM

PROP

MAX

MIN

BY OTHERS

GENERAL ABBREVIATIONS

BO

PHASING DIAGRAMS

ONLY SHOWN ON

OHW

E

OHW

Ø1 Ø1

EXISTING

M M

PROPOSED

PEDESTRIAN SIGNAL HEAD (ALPHA-NUMERIC DESIGNATION NOTED)

ZONE OF DETECTION FOR SPECIAL DETECTORS

CONDUIT CROSSING ROADWAY WITH CONTROLLED DENSITY FILL

TRAFFIC SIGNAL HEAD (12" LENSES OR AS NOTED)

ZONE OF VISIBILITY FOR PROGRAMMED SIGNAL

DIRECT BURIAL CABLE

TRAFFIC SIGNAL CONDUIT

OVERHEAD WIRE(S)

VEHICULAR SIGNAL HEAD (ALPHA-NUMERIC DESIGNATION NOTED)

FLASHING BEACON (ALPHA-NUMERIC DESIGNATION NOTED)

WIRE LOOP DETECTOR (6' x 6' OR AS NOTED)

VEHICULAR SIGNAL HEAD, OPTICALLY PROGRAMMED

SIGNAL & LIGHTING MAST ARM

CONTROLLER PHASE ACTUATED

EMERGENCY PREEMPTION OPTICAL DETECTOR 

PEDESTRIAN PUSH BUTTON, SIGN & SADDLE

(ALPHA-NUMERIC DESIGNATION NOTED)

RADAR DETECTOR

MAGNETOMETER

HIGH MAST POLE OR TOWER

TRAFFIC SIGN & POST

Ø5 Ø6

Ø1 Ø2

Ø7 Ø8

Ø3 Ø4

DETECTOR CONTROLLING PHASE

PERMISSIVE VEHICULAR MOVEMENT

DON'T WALK - PORTLAND ORANGE

FLASHING DON'T WALK - PORTLAND ORANGE

DON'T WALK / WALK / COUNTDOWN TIMER

FLASHING RED LEFT ARROW

WALK - LUNAR WHITE

DETECTOR - NON-LOCK

DETECTOR - LOCK

PEDESTRIAN MOVEMENT

VEHICLE MOVEMENT

FLASHING RED RIGHT ARROW

FLASHING CIRCULAR AMBER

L

NL

FDW

FRL

FRR

DW

W

FY

CONTROL CABINET GROUND MOUNTED (WITH & WITHOUT CONC. PAD)

FLASHING BEACON CONTROL & METER PEDESTAL

SIGNAL POST & BASE (ALPHA-NUMERIC DESIGNATION NOTED)

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

CONTROL CABINET POLE MOUNTED

PULL BOX (12" x 12" OR AS NOTED)

TRAFFIC SIGNAL LEGEND

STEADY GREEN VERTICAL ARROW

STEADY RED LEFT ARROW

STEADY CIRCULAR GREEN

STEADY RED RIGHT ARROW

STEADY GREEN LEFT ARROW

FLASHING CIRCULAR RED

STEADY GREEN RIGHT ARROW

STEADY AMBER RIGHT ARROW

STEADY AMBER LEFT ARROW

TRAFFIC SIGNAL ABBREVIATIONS

STEADY CIRCULAR AMBER

STEADY CIRCULAR RED

RR

YR

GR

FR

GV

G

GL

YL

RL

Y

R

TRAFFIC SIGNAL NOTES

NOT TO SCALE

CONDUIT

6
"

18"

MIN.

3
0

"

TRAFFIC SIGNAL CONDUIT TRENCH DETAIL

(IN SIDEWALK, BIKE LANE OR LANDSCAPE AREA)

1
8

"

3
6

"

4" CEM. CONC. WALK

OR LOAM BORROW & SEED OR

3" TEMPORARY HOT MIX ASPHALT

(PAID UNDER ITEM 472.)

SAND BEDDING

WARNING TAPE (SEE NOTE 3)

6" DETECTABLE METALLIC

IN-SITU MATERIAL OR

GRAVEL BORROW TYPE C

1. SEE CONSTRUCTION AND TRAFFIC PLANS FOR ADDITIONAL DETAILS.

2. PROPOSED CONTROLLERS SHALL BE  NEMA TS2, KEYBOARD ENTRY, MENU-DRIVEN TYPE WHERE AN EXISTING

UNDERGROUND UTILITY IS FOUND TO CONFLICT WITH THE PROPOSED WORK, THE LOCATION, ELEVATION AND SIZE

OF THE UTILITY SHALL BE ACCURATELY DETERMINED WITHOUT DELAY BY THE CONTRACTOR, AND THE

INFORMATION FURNISHED TO THE ENGINEER FOR RESOLUTION OF THE CONFLICT.

3. POLE-MOUNTED SIGNALS SHALL BE MOUNTED TO PROVIDE A 2-FOOT MINIMUM HORIZONTAL CLEARANCE BETWEEN

VERTICAL PROJECTION OF THE CURBLINE AND THE SIGNAL VISOR. WHEN FEASIBLE, INSTALL AT BACK OF

SIDEWALK UNLESS OTHERWISE NOTED.  PROVIDE SPECIAL MOUNTING HARDWARE AS REQUIRED.

4. CONSTRUCTION OF THE TRAFFIC CONTROL SIGNAL SYSTEMS SHOWN ON THE FOLLOWING DRAWINGS SHALL

CONFORM TO THE MASSACHUSETTS HIGHWAY DEPARTMENT'S "STANDARD SPECIFICATIONS FOR HIGHWAYS AND

BRIDGES", 1988 ED. AS AMENDED, AND THE FEDERAL HIGHWAY ADMINISTRATION'S "MANUAL ON UNIFORM TRAFFIC

CONTROL DEVICES", 2009 EDITION AS AMENDED.

5. ALL TRAFFIC CONTROL SIGNAL EQUIPMENT SHALL BE LISTED ON THE CURRENT MASSDOT'S "APPROVED LIST" AND

IS SUBJECT TO THE APPROVAL OF THE DESIGN ENGINEER AND/OR THE MASSDOT.

6. ALL OVERHEAD CONDUCTORS FOR SIGNAL HOUSINGS SHALL BE STRANDED WIRE.

7. ALL PROPOSED WIRE LOOP DETECTORS SHALL BE CENTERED WITHIN RESPECTIVE LANES UNLESS OTHERWISE

NOTED.

8. ALL PROPOSED LENSES SHALL HAVE TUNNEL VISORS.

9. ALL MAST ARM MOUNTED SIGNALS SHALL BE RIGIDLY MOUNTED.

10. FLASHING OPERATION PER 2009 M.U.T.C.D., SECTION 4D.28 - 4D.31.

11. 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).

12. ALL NEW TRAFFIC CONTROLLER CABINETS SHALL BE EQUIPPED WITH A LEVER-TYPE METER BY-PASS.

SPECIFICATIONS FOR THE BY-PASS MUST BE APPROVED BY THE APPROPRIATE UTILITY COMPANY.

13. WHERE CALLED FOR ON THE PLANS, THE PROPOSED LOCATIONS OF THE OPTICAL DETECTOR UNITS AND

CONFIRMATION BEACON ARE  PERCEIVED BEST BUT NOT FINAL.  IT SHALL BE THE CONTRACTOR'S  RESPONSIBILITY

TO ENSURE  OPTIMUM PLACEMENT IN COOPERATION WITH THE LOCAL MUNICIPALITY'S  FIRE DEPARTMENT.  THE

OPTICAL DETECTOR UNITS SHALL HAVE AN UNOBSTRUCTED  LINE-OF-SIGHT VIEW ALONG THE ROUTE OF

APPROACHING PRIORITY VEHICLE.

14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING AND VERIFYING THAT THERE IS SUFFICIENT

CLEARANCE BETWEEN ALL PROPOSED TRAFFIC SIGNAL POLES AND EXISTING AND RELOCATED OVERHEAD UTILITY

LINES.  THE CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR COORDINATING WITH THE AFFECTED UTILITY

COMPANIES RELATIVE TO THE SCOPE OF ANY REQUIRED RELOCATIONS.  THIS SHALL BE PERFORMED WITHIN TEN

DAYS AFTER AWARD OF THE CONTRACT.

15. THE CONTRACTOR SHALL REMOVE AND DELIVER ALL EXISTING TRAFFIC SIGNAL EQUIPMENT WITHIN THE PROJECT

LIMITS TO THE APPROPRIATE OWNER'S MAINTENANCE DEPOT EXCEPT FOR LOCATIONS NOTED ON THE PLANS.

GENERAL NOTES

1. ALL EXISTING SIGNS WITHIN THE PROJECT LIMITS SHALL BE RETAINED UNLESS NOTED OTHERWISE.

2. ALL PROPOSED PAVEMENT MARKINGS SHALL BE THERMOPLASTIC.

LOOP DETECTOR NOTES

1. SEE LOOP DETECTOR DETAIL SHEET FOR SPLICE PATTERN AND OTHER INFORMATION.

2. DELAY AND EXTENSION TIMES ARE IN SECONDS.

3. DELAY TIME SHALL BE EFFECTIVE ONLY DURING THE RED PORTION OF THE PHASE THAT IS CALLED BY A

DETECTOR.

NEMA DUAL RING PHASING NOTES

1. PHASES ASSOCIATED BY A SOLID LINE SHALL NOT OPERATE CONCURRENTLY.

2. PHASES ASSOCIATED BY A DASHED LINE MAY OPERATE CONCURRENTLY.

X X

ARROW & ONLY DETAIL

O
N

L
Y

8'-0"
32' MIN.

NOT TO SCALE

8'-3"
20' MIN.

S
L

NOT TO SCALE

SHARED LANE

"SHARROW"

MARKING DETAIL

72"

112"

40"

5'-9"

8
'
-
0
"

R

=

4

'

-

4

"

6
'
-
7
"

8'-3"

1
'
-
3
"

1'-11"

3'-1"

1'-8"

2
'
-
8
"

3
'
-
4
"

NOTE:

ARROW &

ONLY=APPROX.

46 SQ.FT.

TYPICAL CROSSING MARKINGS

S
L

NOT TO SCALE

(TYP)

10'

CW

SL

C
W

S
L

4' (MIN)

CW

12" WHITE

C
W

SL

LINE (TYP.)

NOT TO SCALE

HELMETED BIKE LANE

MARKING DETAIL

72"

72"

72"

12"

NOT TO SCALE

BICYCLE

LEGEND

MARKING DETAIL

12"

6"

6"

36"

LINE

4" WHITE

OR

6" WIDE DOTTED WHITE

LINE WITH 2' SEGMENT

AND 6' SPACING (TYP.)

GREEN PAVEMENT

(THERMOPLASTIC), (TYP.)

NOT TO SCALE

GORE AREA DETAIL

1'-0"

(TYP.)

1

0

'

-

0

"

12" SYL OR 12" SWL

O

F

F

S

E

T

45° OR 30°

30° ON ROADWAY WITH SPEED LIMITS OF 45 MPH AND GREATER

45° ON ROADWAY WITH SPEED LIMITS OF 40 MPH OR LESS

NOT TO SCALE

GREEN BICYCLE CROSSING

AT INTERSECTION

SCHOOL ZONE MARKING

NOT TO SCALE

5'-0"

4'-0"

NOT TO SCALE

6
"

3
0

"

TRAFFIC SIGNAL CONDUIT TRENCH DETAIL

CROSSING ROADWAY-OUTSIDE FULL DEPTH AREA

3
6

"

EXCAVATABLE CONTROLLED

CONTROL DENSITY FILL

(SEE SPECIAL PROVISIONS)

EXISTING

PAVEMENT

HMA SURFACE

COURSE

1
8

"

6" DETECTABLE

METALLIC WARNING TAPE

PER APWA STANDARDS

SCHEDULE 80 ELECTRICAL CONDUIT

TYPE NM-PLASTIC (UL), WITH PULL ROPE

10'-0"

6
'
-
0
"

24"24" 12"

3
6
"

NOT TO SCALE

YIELD LINE MARKINGS

WHITE



TRAFFIC MANAGEMENT LEGEND

POLICE OFFICER OR FLAGGER CONTROL

FLASHING WARNING LIGHT

SIZE WITH 13 LAMPS, MIN.)

FLASHING ARROW BOARD (30"x 60" STD.

PORTABLE TYPE III BARRICADE (4' WIDE, MIN.)

REFLECTORIZED DRUM WITH TYPE `A'

TEMPORARY PRECAST CONCRETE BARRIER WITH

TEMPORARY IMPACT ATTENUATOR

A

REFLECTORIZED DRUM OR CONE

DIRECTION OF TRAVEL

WORK AREA

PAVEMENT MARKINGS TO COVER OR REMOVE

(SEE NOTES 23 & 24)

TEMPORARY FENCE & WHITE REFLECTORS

P / 

PORTABLE CHANGEABLE MESSAGE SIGN

MOVABLE IMPACT ATTENUATOR

TRAFFIC MANAGEMENT NOTES

GENERAL

1. ALL TRAFFIC MANAGEMENT AND WORK ZONE TRAFFIC CONTROL MEASURES SHALL CONFORM TO THE

CURRENT MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (M.U.T.C.D.), MASSDOT - HIGHWAY DIVISION'S

"STANDARD DETAILS AND DRAWINGS FOR THE DEVELOPMENT OF TRAFFIC MANAGEMENT PLANS", THE

STANDARD SPECIFICATIONS, AND THE FOLLOWING NOTES.

2. THE TEMPORARY TRAFFIC CONTROL PLANS CONTAINED HEREIN ARE GIVEN AS A GUIDE FOR TYPICAL WORK

ZONE TRAFFIC CONTROL APPLICATIONS FOR THE TYPES OF WORK ANTICIPATED FOR THIS PROJECT. THEY

ARE NOT INTENDED TO COVER ALL POSSIBLE CONSTRUCTION OPERATIONS WHICH THE CONTRACTOR MAY

CHOOSE TO EMPLOY. WORK ZONE TRAFFIC CONTROL FOR OTHER CONSTRUCTION OPERATIONS OR OTHER

TRAFFIC SITUATIONS IF APPLICABLE SHALL BE IN ACCORDANCE WITH THE REFERENCES LISTED IN NOTE NO. 1

AND AS APPROVED OR DIRECTED BY THE ENGINEER.

3. WITH THE EXCEPTION OF THE PERMANENT LANE CLOSURES REQUIRED FOR STAGED CONSTRUCTION, LANE

RESTRICTIONS MAY NOT REMAIN OVERNIGHT OR DURING NON-WORKING HOURS.  AFTER EACH WORKING DAY,

TRAFFIC CONTROL DEVICES THAT ARE NOT REQUIRED SHALL BE MOVED OFF THE ROADWAY OR FULL DEPTH

CONSTRUCTION AREA AND PLACED SO AS NOT TO IMPEDE PEDESTRIAN AREAS, ABUTTER ACCESS OR CAUSE

CONFUSION TO MOTORISTS. IN CERTAIN CIRCUMSTANCES, AND ONLY WITH THE APPROVAL OF MASSDOT AND

THE ENGINEER, LANE RESTRICTIONS MAY REMAIN OVERNIGHT.

4. CONTRACTOR SHALL PROVIDE A SAFE TEMPORARY PEDESTRIAN ACCESS WHERE EXISTING SIDEWALKS OR

OTHER PEDESTRIAN AREAS ARE AFFECTED BY CONSTRUCTION WORK. CONTRACTOR SHALL NOTIFY EACH

ABUTTER AT LEAST 24 HOURS IN ADVANCE OF THE START OF ANY WORK THAT WILL REQUIRE THE

TEMPORARY CLOSURE OF ACCESS, SUCH AS CONDUIT INSTALLATION, EXISTING PAVEMENT EXCAVATION,

TEMPORARY DRIVEWAY PAVEMENT PLACEMENT AND SIMILAR OPERATIONS.

5. PLACE ALL CONSTRUCTION SIGNING, TRAFFIC CONTROL DEVICES AND TEMPORARY PAVEMENT MARKINGS

FOR EACH PHASE PRIOR TO COMMENCEMENT OF CONSTRUCTION.

6. ONE (1) THRU TRAVEL LANE HAVING A MINIMUM WIDTH OF 11'-0" MUST BE PROVIDED FOR BOTH DIRECTIONS

(LANE MAY BE SHARED AND DIRECTION OF TRAVEL TO ALTERNATE UNDER POLICE OFFICER OR FLAGGER

CONTROL) DURING ALL PHASES OF CONSTRUCTION AS SHOWN ON THE TEMPORARY TRAFFIC CONTROL

PLANS, UNLESS OTHERWISE DIRECTED BY THE ENGINEER. MINIMUM LANE WIDTH IS MEASURED FROM THE

EDGE OF DRUMS OR MEDIAN BARRIER.

7. WHEN WORK INFRINGES UPON THE  TRAVELED WAY, WORK SHALL BE RESTRICTED TO OFF-PEAK HOURS ONLY

(NORMALLY 9:00am TO 4:00pm, MONDAY TO FRIDAY). THE CONTRACTOR SHALL NOTIFY EACH ABUTTER AT

LEAST 24 HOURS IN ADVANCE OF ROAD CLOSURE.

8. TAPER LENGTH FORMULAE FOR CHANNELIZATION DEVICES: ENGLISH UNITS:

    L = WxS FOR SPEED EQUAL TO OR GREATER THAN 45 M.P.H.

    L = WS² /60 FOR SPEED EQUAL TO OR LESS THAN 40 M.P.H.

WHERE: L = MIN. LENGTH OF TAPER, S = POSTED SPEED, W = OFFSET WIDTH.

9. ADVISORY SPEED LIMIT, IF USED, SHALL BE SET IN THE FIELD BY THE ENGINEER. W13-1P PLATES SHALL BE

USED WHERE APPROPRIATE.

10. FLASHING ARROW PANEL SHALL BE SET IN "ARROW MODE" WHEN USED FOR ACTUAL LANE CLOSURES ONLY.

FOR SHOULDER CLOSURES, BULBS TO BE ILLUMINATED IN A NON-DIRECTIONAL CAUTION CONFIGURATION TO

AVOID UNNECESSARY LANE SHIFTS.

11. DISTANCES SHOWN ON THE TEMPORARY TRAFFIC CONTROL PLANS ARE A GUIDE ONLY, AND MAY BE

ADJUSTED IN THE FIELD BY THE ENGINEER.

GRADE DIFFERENCES

12. WHERE THERE IS A LONGITUDINAL DIFFERENCE IN ELEVATION BETWEEN EXISTING PAVEMENT AND ADJACENT

TRAVEL SURFACE (UNDER REPAIR OR RECONSTRUCTION), THE CONTRACTOR SHALL PATCH A TEMPORARY

HMA WEDGE WITH A 12:1 (OR FLATTER) SLOPE FOR SMOOTH TRANSITION.  SEE DETAIL, THIS SHEET.

13. CROSS-SECTIONAL GRADE DIFFERENCES IN EXCESS OF 2" DURING NON-WORKING HOURS WILL REQUIRE

DELINEATION BY USE OF REFLECTORIZED DRUMS.

14. CROSS-SECTIONAL GRADE DIFFERENCES IN EXCESS OF 4" DURING NON-WORKING HOURS SHALL BE

PROTECTED BY BACKFILLING WITH A WEDGE OF EARTHWORK TO BE COMPACTED AT 4:1 SLOPE AND WILL

ALSO REQUIRE DELINEATION BY USE OF DRUMS, SEE DETAIL THIS SHEET.

15. A MINIMUM SLOPE OF 4:1 MUST BE MAINTAINED AFTER WORKING HOURS DURING SUBBASE AND BASE COURSE

INSTALLATION ALONG EDGE OF THE TRAVELWAY (SEE DETAIL, THIS SHEET). A MAXIMUM SLOPE OF 8:1 MUST

BE MAINTAINED ON ALL ABUTTER ACCESS DRIVES AND A MAXIMUM SLOPE OF 12:1 MUST BE MAINTAINED ON

ALL SIDEWALKS.

CONSTRUCTION SIGNING

16. ALL CONSTRUCTION SIGNS SHALL BE BLACK LEGEND ON A REFLECTORIZED ORANGE BACKGROUND UNLESS

OTHERWISE NOTED.

17. CONSTRUCTION SIGNING SHOWN ON THE ADVANCE SIGNING PLAN SHALL ONLY BE USED WHEN WORK IS

BEING DONE WHICH RESTRICTS TRAFFIC.

18. STANDARD ORANGE OR FLUORESCENT RED-ORANGE FLAGS (16"x16" MIN.) MAY BE ATTACHED TWO (2) EACH

ON ALL ADVANCE WARNING SIGNS. FLAGS SHALL NOT INTERFERE WITH A CLEAR VIEW OF THE SIGN FACE. IF

USED, THE COST FOR THE FLAGS SHALL BE CONSIDERED INCIDENTAL TO THE COST OF THE SIGNS WITH NO

ADDITIONAL PAYMENT.

19. EXISTING GUIDE SIGNS SHALL BE TEMPORARILY RESET AS DIRECTED BY THE ENGINEER.

20. ALL SIGNS, INCLUDING EXISTING, THAT ARE NOT REPRESENTATIVE OF ACTUAL WORK CONDITIONS SHALL BE

EITHER COVERED OR REMOVED WHEN NOT APPLICABLE.

21. IF USED, ALL W20-4 AND W20-5 SIGNS SHALL BE TAKEN DOWN OR COVERED AT THE CLOSE OF EACH DAY

UNLESS LANE RESTRICTIONS ARE PERMITTED TO REMAIN OVERNIGHT IN ACCORDANCE WITH NOTE NO. 3

ABOVE.

22. USE W20-7b OR W20-7a SIGNS ONLY WHILE POLICE OR FLAGGERS ARE DIRECTING TRAFFIC. THEY SHALL BE

TAKEN DOWN OR COVERED AT THE CLOSE OF EACH DAY OR WHEN NOT IN USE.

PAVEMENT MARKINGS

23. PAVEMENT MARKINGS WHICH ARE NO LONGER APPLICABLE SHALL BE REMOVED. APPLY TEMPORARY

MARKINGS WHERE SHOWN ON THE TEMPORARY TRAFFIC CONTROL PLANS.

24. ON PROJECTS WHERE PAVEMENT OVERLAY IS NOT DESIGNATED, EXISTING PAVEMENT MARKINGS WHICH ARE

IN CONFLICT WITH TEMPORARY TRAFFIC CONTROLS SHOULD BE COVERED TEMPORARILY WITH BLACKOUT

TAPE, AS DIRECTED BY THE ENGINEER, FOR THE FULL DURATION OF THE PHASE IN PROGRESS. TEMPORARY

PAINTED OR REMOVABLE TAPE MARKINGS SHALL BE USED AS NECESSARY FOR ALL PHASES OF

CONSTRUCTION.

CHANNNELIZATION

25. THE MAXIMUM SPACING BETWEEN CHANNELIZATION DEVICES (DRUMS OR CONES) SHALL BE APPROXIMATELY

EQUAL IN FEET TO THE POSTED SPEED LIMIT.

26. REFLECTORIZED CONES SHALL BE 36" HIGH.

27. PLASTIC DRUMS MUST PASS THE CRITERIA SET FORTH IN NCHRP 350 "RECOMMENDED PROCEDURES FOR THE

SAFETY PERFORMANCE EVALUATION OF HIGHWAY FEATURES." IF THEY DO NOT MEET THESE CRITERIA, THEY

MUST BE REMOVED FROM THE PROJECT.

28. TEMPORARY IMPACT ATTENUATORS MUST MEET THE PERFORMANCE STANDARDS OF NCHRP 350.

29. SIGNS AND SIGN SUPPORTS LOCATED ON OR NEAR THE TRAVELED WAY MUST PASS THE CRITERIA SET FORTH

IN NCHRP 350 "RECOMMENDED PROCEDURES FOR THE SAFETY PERFORMANCE EVALUATION OF HIGHWAY

FEATURES." IF THEY DO NOT MEET THIS CRITERIA, THEY MUST BE REMOVED FROM THE PROJECT.

SUGGESTED WORK ZONE WARNING SIGN SPACING

ROAD TYPE

DISTANCE BETWEEN SIGNS**

A B C

LOCAL OR LOW VOLUME

ROADWAYS*

350 350 350

MOST OTHER ROADWAYS* 500 500 500

FREEWAYS AND EXPRESSWAYS*
1,000 1,500 2,640

*ROAD TYPE TO BE DETERMINED  BY MASSDOT OFFICE OF

TRANSPORTATION PLANNING.

**DISTANCES ARE SHOWN IN FEET. THE COLUMN HEADINGS A, B AND C

ARE THE DIMENSIONS SHOWN IN THE DETAIL/TYPICAL SETUP FIGURES.

THE A DIMENSION IS THE DISTANCE FROM THE TRANSITION OR POINT

OF RESTRICTION TO THE FIRST SIGN. THE B DIMENSION IS THE

DISTANCE BETWEEN THE FIRST AND SECOND SIGNS. THE C DIMENSION

IS THE DISTANCE BETWEEN THE SECOND AND THIRD SIGNS. (THE

"THIRD" SIGN IS THE FIRST ONE TYPICALLY ENCOUNTERED BY A

DRIVER APPROACHING A TEMPORARY TRAFFIC CONTROL (TTC) ZONE.)

THE "THIRD" SIGN ABOVE IS TYPICALLY REFERRED TO AS AN "ADVANCE

WARNING" SIGN ON THE TTCP SETUPS.  THESE ADVANCE WARNING

SIGNS ARE LOCATED PRIOR TO THE PROJECT LIMITS ON ALL

APPROACHES (i.e. THE W20-1 SERIES (ROAD WORK XX FT) SIGNS), AND

USUALLY REMAIN FOR THE DURATION OF THE PROJECT.

THE FIRST AND SECOND WARNING SIGNS ABOVE ARE REFERRED TO AS

THE OPERATIONAL (DAY-TO-DAY) WORK ZONE SIGNS AND MAY BE

MOVED DEPENDING ON WHERE THE SPECIFIC ROADWAY WORK FOR

THAT DAY IS LOCATED.

R2-10a SIGNS SHALL BE PLACED BETWEEN THE SECOND AND THIRD

SIGNS AS DESCRIBED ABOVE.

R2-10a, R2-10e, AND W20-1 SERIES SIGNS ARE TO BE INCLUDED ON ALL

DETAILS/TYPICAL SETUPS.

SIGN SPACING MAY NEED TO BE INCREASED IF ADDITIONAL SIGNS ARE

REQUIRED PER THE DETAIL/TYPICAL SETUP FIGURES.

Based on: Table 6C-1 MUTCD latest edition

SPEED*

(MPH)

DISTANCE

(FT)

20 115

25 155

30 200

35 250

40 305

45 360

50 425

55 495

60 570

65 645

70 730

75 820

BUFFER SPACING

*POSTED SPEED , OFF-PEAK

85TH-PERCENTILE SPEED PRIOR

TO WORK STARTING, OR THE

ANTICIPATED OPERATING SPEED.

SQUARE OFF

ROADWAY BY

END OF WORK DAY

FOR AREAS RECEIVING OVERLAY

AFTER WORK HOURS TREATMENT

C

GROOVED PVMT.

C

1 OR FLATTER (TYP.)

TEMPORARY RAMP

W8-8

W8-3

OR

ROUGH

ROAD

12*

C

VARIES

EXISTING PAVEMENT

OF TRAVEL

EXISTING SUBBASE

WORK AREA

DIRECTION

VARIES

C

ROUGH

ROAD

OR

W8-8

W8-3

MEDIAN MEDIAN

SECTIONS

OVERLAY

BIT. CONC. WEDGE

W8-1

OR

W8-1

OR

BUMP

GROOVED

PAVEMENT

GROOVED

PAVEMENT

TRAVEL WAY

EXISTING PAVEMENT

FOR LATERAL SLOPING

AFTER WORK HOURS TREATMENT

WEDGE OF COMPACTED GRAVEL

OR OTHER SUITABLE MATERIAL

PLASTIC DRUM

REFLECTORIZED

P
A

V
E

M
E

N
T

S
A

W
C

U
T

24"MIN

WORK  AREA

≥4"

4:1 SLOPE OR FLATTER MUST BE

MAINTAINED AFTER WORKING HOURS

DURING SUBBASE AND BASE COURSE

INSTALLATION ALONG EDGE OF TRAVELED

WAY, AND AN 8:1 SLOPE OR FLATTER

MUST BE MAINTAINED ON ALL ABUTTER

ACCESS DRIVES

BUMP

TEMPORARY CURB RAMP-PERPENDICULAR TO CURB

TEMPORARY CURB RAMP-PARALLEL TO CURB

2-4 IN. WIDE CONTRAST EDGE MARKING

YELLOW NON-SLIP PROTECTION (TYP)

GRANITE CURB

6 IN REVEAL (TYP)

CLEAR SPACE

JOINT/GAP TREATMENT

60x60 IN. MIN.

TURNING AREA

PROTECTIVE EDGING

2 IN. MIN. HEIGHT

DETECTABLE EDGING

6 IN. MIN. HEIGHT

1 IN.

12 IN. MIN.

GRANITE CURB

6 IN REVEAL (TYP)

JOINT/GAP TREATMENT

2-4 IN. WIDE CONTRAST EDGE MARKING

PROTECTIVE EDGING

2 IN. MIN. HEIGHT

1

2

 
I
N

.
 
M

I
N

.

1 IN.

2

.

0

%

 

S

L

O

P

E

M

A

X

2 IN. MIN.

PROTECTIVE EDGE

NOTES:

1. CURB RAMPS SHALL BE 60 IN. MINIMUM WIDTH WITH A

FIRM, STABLE AND NON-SLIP SURFACE.

2. PROTECTIVE EDGING WITH A 2 IN. MINIMUM HEIGHT

SHALL BE INSTALLED WHEN THE CURB RAMP OR

LANDING PLATFORM HAS A VERTICAL DROP OF 6 IN. OR

GREATER OR HAS A SIDE APRON SLOP STEEPER THAN

1:3 (33%). PROTECTIVE EDGING SHOULD BE

CONSIDERED WHEN THE CURB RAMPS OR LANDING

PLATFORMS HAVE A VERTICAL DROP OF 3 IN. OR MORE.

3. DETECTABLE EDGING WITH 6 IN. MINIMUM HEIGHT AND

CONTRASTING COLOR SHALL BE INSTALLED ON ALL

CURB RAMP LANDINGS WHERE THE WALKWAY

CHANGES DIRECTION (TURNS).

4. THE CURB RAMP WALKWAY AND LANDING AREA

SURFACE SHALL BE OF A SOLID CONTINUOUS

CONTRASTING COLOR ABUTTING UP TO THE EXISTING

SIDEWALK.

5. CURB RAMPS AND LANDINGS SHOULD HAVE A 1:50 (2%)

MAX CROSS-SLOPE.

6. CLEAR SPACE OF 48x48 IN. MINIMUM SHALL BE PROVIDED

ABOVE AND BELOW THE CURB RAMP.

7. WATER FLOW IN THE GUTTER SYSTEM SHALL HAVE

MINIMAL RESTRICTION.

8. LATERAL JOINTS OR GAPS BETWEEN SURFACES SHALL

BE LESS THAN 0.5 IN. WIDTH.

9. CHANGES BETWEEN SURFACE HEIGHTS SHOULD NOT

EXCEED 0.5 IN. LATERAL EDGES SHOULD BE VERTICAL

UP TO 0.25 IN. HIGH, AND BEVELED AT 1:2 BETWEEN 0.25

IN. AND 0.5 IN. HEIGHT.

10. IF A TEMPORARY PEDESTRIAN RAMP LEADS TO A

CROSSWALK, THEN A DETECTABLE WARNING PAD MUST

BE ADHERED TO THE BASE OF THE RAMP. IF IT LEADS

TO A PROTECTED PEDESTRIAN BYPASS THAT DOES NOT

CONFLICT WITH VEHICULAR TRAFFIC, THEN A PAD

SHALL NOT BE INSTALLED ON THE RAMP.

YELLOW NON-SLIP

PROTECTION (TYP)

DETECTABLE

WARNING PANEL

DETECTABLE

WARNING PANEL
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IDENTIFI-

CATION

NUMBER

SIZE OF SIGN

TEXT

TEXT DIMENSIONS (INCHES)

NUMBER

OF SIGNS

REQUIRED

COLOR UNIT

AREA IN

SQUARE

FEET

AREA IN

SQUARE

FEET

WIDTH HEIGHT

LETTER

HEIGHT

VERTICAL

SPACING

BACK-

GROUND

LEGEND BORDER

MA-R2-10a 48" 36"

MASSDOT

STANDARD

7

MASSDOT

STANDARD

12.00 84.00

MA-R2-10e 36" 48"

MASSDOT

STANDARD

6

MASSDOT

STANDARD

12.00 72.00

R3-7L 36" 36" 1 9.00 9.00

R3-7R 36" 36" 1 9.00 9.00

R4-7 24" 30" 7 5.00 35.00

R9-9 24" 12" 2 2.00 4.00

R9-11aL 24" 12" 1 2.00 2.00

R9-11aR 24" 12" 1 2.00 2.00

W1-4L 36" 36" 2 9.00 18.00

W1-4R 36" 36" 2 9.00 18.00

W4-2L 36" 36" 1 9.00 9.00

W4-7L 36" 36"

MUTCD

STANDARD

1

MUTCD

STANDARD

9.00 9.00

W4-7R 36" 36" 1 9.00 9.00

W5-1 36" 36" 9 9.00 81.00

W8-1 36" 36" 2 9.00 18.00

W8-3 36" 36" 2 9.00 18.00

W8-8 36" 36" 2 9.00 18.00

W8-15 36" 36" 2 9.00 18.00

W11-2 30" 30" 4 6.25 25.00

W13-1p

24" 30" 2 5.00 10.00

W16-7pL

24" 12" 4 2.00 8.00

W20-1 36" 36" 7 9.00 63.00

IDENTIFI-

CATION

NUMBER

SIZE OF SIGN

TEXT

TEXT DIMENSIONS (INCHES)

NUMBER

OF SIGNS

REQUIRED

COLOR UNIT

AREA IN

SQUARE

FEET

AREA IN

SQUARE

FEET

WIDTH HEIGHT

LETTER

HEIGHT

VERTICAL

SPACING

BACK-

GROUND

LEGEND BORDER

W20-4 36" 36"

MUTCD

STANDARD

6

MUTCD

STANDARD

9.00 54.00

W20-5L 36" 36" 1 9.00 9.00

W20-7 36" 36" 2 9.00 18.00

W20-7b 36" 36"

MASSDOT

STANDARD

18

MASSDOT

STANDARD

9.00 162.00

W21-5a 36" 36"

MUTCD

STANDARD

1

MUTCD

STANDARD

9.00 9.00

W30-8R 36" 36" 2 9.00 18.00

DOUBLED

SPEEDING

WORK ZONE

FINES

WORK

END ROAD

FINES END

DOUBLE

TURN LEFT

LEFT LANE
MUST

TURN RIGHT

RIGHT LANE
MUST

THRU
TRAFFIC
MERGE
LEFT

THRU
TRAFFIC
MERGE
RIGHT

BUMP

PAVEMENT

ENDS

ROUGH

ROAD

GROOVED

PAVEMENT

WORK

AHEAD

ROAD

XX FT

LEFT LANE
CLOSED
AHEAD

SQUEEZE

RIGHT

EXIST.

SIDEWALK

TEMPORARY

CROSSWALK

R9-11aL

TYPE II

W11-2

W16-7pL

W11-2,W16-7pL

R9-11aR

TEMPORARY NO

PARKING SIGN

PEDESTRIAN BYPASS

NOT TO SCALE

W11-2,W16-7pL

W11-2

W16-7pL

PEDESTRIAN PATH

TEMPORARY

CROSSWALK

TEMPORARY NO

PARKING SIGN

EXIST.

SIDEWALK

TYPE I

EXIST.

SIDEWALK

EXIST.

SIDEWALK

PEDESTRIAN PATH

R9-9

TYPE III BARRICADE (TYP.)

TYPE III BARRICADE (TYP.)

WORK ZONE TO BE ENCLOSED

BY FENCING

R9-9

WORK ZONE TO BE

ENCLOSED BY FENCING

NOTES

1. ADDITIONAL ADVANCE WARNING MAY BE NECESSARY.

2. CONTROLS ONLY FOR PEDESTRIAN TRAFFIC ARE SHOWN.

VEHICULAR TRAFFIC SHOULD BE HANDLED AS SHOWN

ELSEWHERE.

3. STREET LIGHTING SHOULD BE CONSIDERED WHEN

LOCATING CONTROL DEVICES.

4. IF THE WORK ZONE DOES NOT PERMIT PEDESTRIANS TO

TRAVEL ADJACENT TO IT AS SHOWN IN PEDESTRIAN BYPASS

TYPE I, TEMPORARY CROSSWALKS WITH APPROPRIATE SIGNS

SHOULD BE INSTALLED TO CROSS PEDESTRIANS TO THE

OPPOSITE SIDE OF THE STREET AS SHOWN IN PEDESTRIAN

BYPASS TYPE II, AND AS DIRECTED BY THE ENGINEER.

TEMPORARY CURB RAMPS WILL BE REQUIRED AT ALL

TEMPORARY CROSSWALK LOCATIONS.

5. BYPASS IS TO BE USED IN CONJUCTION WITH THE

PROPOSED LANE CLOSURE DETAILS AND DURING

CONSTRUCTION STAGING, AS DIRECTED BY THE ENGINEER.

6. THE TEMPORARY SIDEWALK SHOULD BE A MINIMUM OF 4

FEET WIDE. IF THIS WALKWAY EXCEEDS 200 FEET THEN A 5

FOOT X 5 FOOT PASSING ZONE IS REQUIRED.
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B

W5-1

W21-5a

RIGHT

SHOULDER

CLOSED

ROAD

NARROWS

A

WORK ZONE

100 FT

BUFFER

L/3

100 FT

TWO LANE ROAD

SHOULDER CLOSED

NOT TO SCALE

B
A

WORK

ZONE BUFFER A BL/2

DOWNSTREAM

TAPER

100 FT MAX

W5-1

ROAD

NARROWS

W1-4R

W5-1

ROAD

NARROWS

W1-4R

W1-4L

L/2

W1-4L

BUFFER

L/3

TWO LANE ROAD SHOULDER

AND TRAVEL LANE CLOSED

NOT TO SCALE

W5-1

ROAD

NARROWS

W30-8R

SQUEEZE

RIGHT

BA4SBUFFERWORK ZONEBUFFERL/2

B A

4S

R4-7

R4-7

50 FT

L/2

W30-8R

SQUEEZE

RIGHT

W5-1

ROAD

NARROWS

TWO LANE ROAD CENTER

OF ROAD CLOSURE

WORK

ZONE

100FT

MAX. 100FT MAX.

BUFFER

100-150FT

W20-7b

POLICE

OFFICER

AHEAD

W20-4

W13-1p

ONE LANE

ROAD

XXX

XX

M.P.H.

W20-4

W13-1p

ONE LANE

ROAD

XXX

XX

W20-7b

POLICE

OFFICER

AHEAD

P/F

OR

W20-7

W20-7

OR

P/F

A B

AB

M.P.H.

TWO LANE ROAD ONE LANE

ALTERNATING TRAFFIC

NOT TO SCALE
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SINGLE LANE APPROACH

ONE QUADRANT CLOSURE

NOT TOSCALE

A

A

A

A

P

W20-7b

ONE LANE ALTERNATING

TRAFFIC

B

B

W20-4

B

B

100 FT

MAX.

POLICE

OFFICER

AHEAD

ONE LANE

ROAD

XXX

W20-4

ONE LANE

ROAD

XXX

W20-7b

POLICE

OFFICER

AHEAD

W20-7b

POLICE

OFFICER

AHEAD

W20-4

ONE LANE

ROAD

XXX

P

W20-7b

POLICE

OFFICER

AHEAD

W20-4

ONE LANE

ROAD

XXX

P

100 FT

MAX.

100 FT

MAX.

* THIS DELINEATION CAN BE REMOVED

TO INCREASE CAPACITY OF THE

INTERSECTION. POLICE OFFICER CAN

BE REMOVED AS WELL

P

*

A

L/2

A

A

A

P

W20-7b

B

B

B

B

POLICE

OFFICER

AHEAD

W20-7b

POLICE

OFFICER

AHEAD

L/2

W20-7b

POLICE

OFFICER

AHEAD

W20-7b

POLICE

OFFICER

AHEAD

W5-1

P

L/2

ROAD

NARROWS

W5-1

ROAD

NARROWS

W5-1

ROAD

NARROWS

W5-1

ROAD

NARROWS

L/2

R4-7

R4-7

SINGLE LANE APPROACH

CENTER CLOSURE

NOT TO SCALE
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MA-R2-10e

1
5
0
0
'

MA-R2-10a

1

0

0

'

W20-1

1500'

100'

MA-R2-10a

1
5
0
0
'

MA-R2-10e

1

0

0

'

W20-1

1500'

1

0

0

'

MA-R2-10a

1

5

0

0

'

MA-R2-10e

1

0

0

'

W20-1

1500'

1

0

0

'

MA-R2-10a

1

5

0

0

'

MA-R2-10e

1

0

0

'

W20-1

1500'

1

0

0

'

MA-R2-10a

W20-1

MA-R2-10e

3

5

0

'

1

0

0

'

MA-R2-10a

W20-1

MA-R2-10e

3

5

0

'

1

0

0

'

MA-R2-10a

W20-1

3

5

0

'

ADVANCED WARNING SIGNING PLAN

PROPOSED WORK ZONE
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18

19

20

21

22

23

M
A

T
C

H
L
I
N

E

M
A

T
C

H
L
I
N

E

M
B

MB

PC +69.28

PC +70.24

PT +84.99

PROP. CONST.  & PGL

PROP. MONOLITHIC STONE SEATING (TYP.)

PROP. BUS SHELTER

PROP. SHADE TREE (TYP.)

PROP. BRICK SIDEWALK (TYP.)

MASSACHUSETTS AVENUE

(ROUTE 111)

PROP. LOW MAINTENANCE MEDIAN PLANTING

PROP. RAISED LANDSCAPED MEDIAN ISLAND

PROP. CEM. CONC.

SIDEWALK (TYP.)

PROP. 4" LOAM

& SEED (TYP.)

PROP. SLOPE

LIMIT (TYP.)

PROP. 4" LOAM

& SEED (TYP.)

PROP. SLOPE

LIMIT (TYP.)

PROP. GRAN.

CURB TYPE VB

(TYP.)

RET. STONEWALL

R&R MB

(REM.)

PROP. TEMP.

EASEMENT

(TYP.)

PROP. TEMP.

EASEMENT

(TYP.)

RET. STONE
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(OVER 30')

PROP. ORNAMENTAL TREE

(UNDER 30')

REMOVE EXISTING TREE (TYP.)

PROP. BRICK SIDEWALK

PROP. ORNAMENTAL LIGHTING

PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.
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PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.
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PROP. BRICK SIDEWALK
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PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.
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REMOVE EXISTING TREE (TYP.)
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PROP. ORNAMENTAL LIGHTING

PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.
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EXISTING TREE TO REMAIN (TYP.)

PROP. SHADE TREE

(OVER 30')

PROP. ORNAMENTAL TREE

(UNDER 30')

REMOVE EXISTING TREE (TYP.)

PROP. BRICK SIDEWALK

PROP. ORNAMENTAL LIGHTING

PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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LEGEND

PROP. LOAM AND SEED

EXISTING TREE TO REMAIN (TYP.)

PROP. SHADE TREE

(OVER 30')

PROP. ORNAMENTAL TREE

(UNDER 30')

REMOVE EXISTING TREE (TYP.)

PROP. BRICK SIDEWALK

PROP. ORNAMENTAL LIGHTING

PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.

PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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PROP. LOAM AND SEED

EXISTING TREE TO REMAIN (TYP.)

PROP. SHADE TREE

(OVER 30')

PROP. ORNAMENTAL TREE

(UNDER 30')

REMOVE EXISTING TREE (TYP.)

PROP. BRICK SIDEWALK

PROP. ORNAMENTAL LIGHTING

PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.

PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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LEGEND

PROP. LOAM AND SEED

EXISTING TREE TO REMAIN (TYP.)

PROP. SHADE TREE

(OVER 30')

PROP. ORNAMENTAL TREE

(UNDER 30')

REMOVE EXISTING TREE (TYP.)

PROP. BRICK SIDEWALK

PROP. ORNAMENTAL LIGHTING

PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.

PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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608229
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SCALE: 1" = 20'
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LEGEND

PROP. LOAM AND SEED

EXISTING TREE TO REMAIN (TYP.)

PROP. SHADE TREE

(OVER 30')

PROP. ORNAMENTAL TREE

(UNDER 30')

REMOVE EXISTING TREE (TYP.)

PROP. BRICK SIDEWALK

PROP. ORNAMENTAL LIGHTING

PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.

PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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LEGEND

PROP. LOAM AND SEED

EXISTING TREE TO REMAIN (TYP.)

PROP. SHADE TREE

(OVER 30')

PROP. ORNAMENTAL TREE

(UNDER 30')

REMOVE EXISTING TREE (TYP.)

PROP. BRICK SIDEWALK

PROP. ORNAMENTAL LIGHTING

PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.

PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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PROP. 4" LOAM
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PROP. SLOPE
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SCALE: 1" = 20'
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LEGEND

PROP. LOAM AND SEED

EXISTING TREE TO REMAIN (TYP.)

PROP. SHADE TREE

(OVER 30')

PROP. ORNAMENTAL TREE

(UNDER 30')

REMOVE EXISTING TREE (TYP.)

PROP. BRICK SIDEWALK

PROP. ORNAMENTAL LIGHTING

PLANTING NOTES

1. CONTRACTOR SHALL HAVE SUBSURFACE UTILITIES 

MARKED PRIOR TO THE START OF WORK.

2.  FINAL LOCATION OF ALL PLANT MATERIAL WILL BE 

APPROVED BY THE LANDSCAPE ARCHITECT PRIOR TO 

PLANTING.

3.  ALL PLANT MATERIALS WILL HAVE TAGS INDICATING 

COMMON NAME, BOTANICAL NAME AND SIZE.

4.  ALL PLANTS WILL BE MULCHED PER THE PLANTING 

SPECIFICATIONS, DETAILS AND SPECIAL PROVISIONS.

5. ALL DISTURBED AREAS WILL BE LOAMED AND SEEDED 

UNLESS NOTED OTHERWISE.

PROP. TRASH RECEPTACLE,

BENCH W/ COMPANION SEATING
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REPLICATION (827 SF)

A

A

B

B

C

C

PROP. 7.5' LANDSCAPE

STRIP (TYP.)

PROP. 6.0' CEM.

CONC. SIDEWALK

(TYP.)

PROP. FULL DEPTH

HMA DRIVEWAY (TYP.)

PROP. CEM. CONC.

SIDEWALK THROUGH

DRIVEWAY (TYP.)

EXISTING

HEADWALL TO

BE REMOVED

PROP. CULVERT

EXTENSION

PROP. CEM.

STONE MASONRY

WALL IN CEM.

MORTAR (TYP.)

PROP. CEM. STONE

MASONRY WALL IN

CEM. MORTAR (TYP.)

PROP. CONST.  & PGL

MASSACHUSETTS AVENUE

(ROUTE 111)

184

180

176

172

168

184

180

176

172

168

PROP. PERM. WETLAND

IMPACT

PROP. TEMP.

WETLAND IMPACT

& PROP. WETLAND

RESTORATION

PERM.

EASEMENT

U
P

L
A

N
D

W
E

T
L
A

N
D

SECTION B-B:

WETLAND IMPACTS AND PROP.

WETLAND RESTORATION

SCALE: 1"=10'

EXIST.

UNDISTURBED

UPLAND

PROP. RETAINING WALL

PROP. SIDEWALK

TEMP.

EASEMENT

EXISTING GRADE

U
P

L
A

N
D

W
E

T
L
A

N
D

184

180

176

172

168

184

180

176

172

168

PROP. PERM. WETLAND

IMPACT

PROP. TEMP.

WETLAND IMPACT

& PROP. WETLAND

RESTORATION

EXIST.

UNDISTURBED

WETLAND

PROP. RETAINING WALL

PROP. SIDEWALK

TEMP.

EASEMENT

U
P

L
A

N
D

W
E

T
L
A

N
D

SECTION A-A:

WETLAND IMPACTS AND

PROP. WETLAND RESTORATION

SCALE: 1"=10'

PERM.

EASEMENT

180

176

172

180

176

172

168

166

180

176

172

168

166

SECTION C-C:

WETLAND REPLICATION

SCALE: 1"=10'

PROP. WETLAND

REPLICATION

E
X

I
S

T
.
 
U

P
L
A

N
D

E
X

I
S

T
.
 
W

E
T

L
A

N
D

EXIST.

UNDISTURBED

UPLAND

TEMP.

EASEMENT

EXISTING

GRADE

EXIST.

UNDISTURBED

WETLAND

TEMP.

EASEMENT

1

3

PROP. COMPOST

TOPSOIL & SEED

12" DEPTH HIGH

ORGANIC

PLANTABLE SOIL

(SEE NOTES)

SPREAD 2" COMPOST

MULCH OVER

ORGANIC SOIL

WETLAND

PLANTINGS
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FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

STATE

MA

PROJECT FILE NO.

-

ACTON

KELLEY'S CORNER

608229

WETLAND REPLICATION PLAN

10

SCALE: 1" = 10'

0 20 30 40

N

91 145

TEMP. BVW IMPACT / PROP.

WETLAND RESTORATION

PERM. BVW IMPACT

BANK IMPACT

PROP. WETLAND REPLICATION

LEGEND



20"

STAIRWAY AND HANDRAIL DETAIL

N.T.S.

36''

12"

12"

12"
12"

PROP. CEM. CONC.

SIDEWALK

6" RISERS

8" 8"

4.25'

1" CHAMFER

10"

36"

PROP. HANDRAIL

2"

SLOPE 1V:2H

12" TREADS

PROP. 4'3" x 4'3"

LANDING*

EXISTING GROUND

*MAX. SLOPE 1.5% ± 0.5% SLOPE EACH WAY

NOTE: FOR PROPOSED STAIRS AND HAND RAILS, SEE 2010 ADA STANDARDS FOR ACCESSIBLE DESIGN SECTIONS

504 & 505 AND MASSDOT CONSTRUCTION STANDARD DRAWINGS E304.1.0 & E304.2.0 FOR MORE DETAIL.

HANDRAILS ARE REQUIRED AT STEPS WITH THREE OR MORE RISERS.

12"

12"

(ITEM 509.)

TO BE USED AT ALL LOCATIONS WHERE VERTICAL GRANITE CURB

ENDS, WITH THE EXCEPTION OF ALL DRIVEWAY AND WHEELCHAIR

RAMP TRANSITION LENGTHS (SEE SHEETS 95 & 96 FOR DETAILS).

G

R

A

N

I
T

E

 
C

U

R

B

E

D

G

E
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A
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'
-
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T

R

A

N

S

I
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I
O
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G

R

A

N

I
T

E

 
C

U

R

B

G

R

A

N

I
T

E

 
C

U

R

B

6"

EXIST. ROADWAY SURFACE

PROP. 3" HOT MIX ASPHALT (ITEM 472.)

SUITABLE MATERIAL (THOROUGHLY COMPACTED)

PROP. PIPE (INSTALLED AS PER SPECIFICATIONS)

LIMITS OF EXCAVATION

D + 3.0 FT

V
A

R
I
E

S

D

D + 3.0 FT

MILLED ROADWAY SURFACE

PROP. SUPERPAVE SURFACE

COURSE (SSC-12.5) (ITEM 455.23)

1' MIN. 1' MIN.

V
A

R
I
E

S

SUITABLE MATERIAL

(THOROUGHLY COMPACTED)

D

LIMITS OF EXCAVATION

PROP.  PIPE

PROP. 12" GRAVEL

BORROW

PROP. 2" SUPERPAVE INTERMEDIATE

COURSE (SIC-19.0)(ITEM 451.)

NOTES:

1. PLACE ASPHALT EMULSION TACK COAT BETWEEN ALL HMA COURSES AND

SAWCUT SURFACES PRIOR TO PLACING HMA. SEE PAVEMENT NOTES - FULL

DEPTH CONSTRUCTION FOR DEPTH OF HMA COURSES.

2. AN ALTERNATIVE TO A MULTI-LAYER HMA REPAIR CONSISTING OF A

COMPACTED DEPTH OF SSC-12.5 OVER SIC-19.0 OVER SBC-37.5, IS TO

CONSTRUCT 3 LAYERS COMPACTED LIFTS OF SIC-12.5.

PROP. 4" SUPERPAVE BASE COURSE

(SBC-37.5)(ITEM 451.)

 WATER

MAIN

VARIES

5
'

M
I
N

.

C
O

V
E

R

1
8
"

HYDRANT TO BE ADJUSTED TO GRADE AS

REQUIRED, ROTATE AS NECESSARY. HYDRANT

CENTER SHALL BE LOCATED A MINIMUM OF 1.5'

FROM THE FACE OF THE PROPOSED CURB.

FINISH GRADE

UNDISTURBED EARTH

3000 PSI - 1.5" 470 CEMENT CONCRETE

THRUST BLOCK - 3'X3' BACKING

AGAINST UNDISTURBED MATERIAL DO

NOT BLOCK HYD. DRAIN

PROVIDE 3' DEEP, 2' SQUARE (3/4"

TO 1" WASHED STONE), TO AT LEAST

12" ABOVE PIPE. PLACE HYDRANT

ON 12" X 12" CONCRETE BLOCK

MECHANICAL JOINT

FITTING (TYP.)

R&R HYDRANT

CLOSE WATER

GATE VALVE

GRAVEL

BEDDING

2 TIE RODS

(1 EACH SIDE, TYP.)

CUT EXIST. PIPE FOR HYD.

REMOVAL. RECONNECT EXIST.

PIPE WITH 6" COUPLING

CEMENT CONCRETE ISLAND (VERTICAL CURB)

PROP. 4" CEMENT CONCRETE

NOT TO SCALE

FINISH PAVEMENT GRADE

(WIDTH VARIES)

PROP. GRAVEL

BORROW (SEE NOTE)

CEMENT CONCRETE ISLAND

SEE PAVEMENT NOTES

FOR PAVEMENT COMPOSTITION

CURB TYPE VB (TYP.)

PROP. VERTICAL

CEMENT CONCRETE (TYP.)

PROP. HIGH-EARLY-STRENGTH

NOTE: DEPTH TO BE 8" OR TO

DEPTH OF THE EXISTING GRAVEL SUBBASE,

WHICHEVER IS GREATER

6"6"

TEMPORARY TRENCH REPAIR

(IN AREAS OF FULL DEPTH PAVEMENT RECONSTRUCTION)

N.T.S.

TYPICAL HYDRANT RELOCATION

N.T.S.

TRANSITION CURB DETAIL

N.T.S.

PERMANENT PATCH

(IN AREAS OF MILLING AND HMA OVERLAY)

N.T.S.

FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

STATE

MA

PROJECT FILE NO.

-

ACTON

KELLEY'S CORNER

92 145

608229

CONSTRUCTION DETAILS
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PAVEMENT TRANSITION DETAIL

1 3/4" SUPERPAVE SURFACE COURSE

OVER 1 3/4" (MAX.) MICROMILLING

DISTANCE VARIES

EXISTING PAVEMENT

STRUCTURE

PROPOSED FULL

DEPTH PAVEMENT

NOT TO SCALE

SEAL WITH HMA

JOINT SEALANT

C
O

N
C

E
N

T
R

I
C

C
O

N
E

 
S

E
C

T
I
O

N

 
S

E
E

 
A

L
T

.

T
O

P
 
S

L
A

B

48" DIA. (MIN.)

4
'
 
(
M

I
N

.
)

INVERT

DEPTH VARIES,

 REMOVE EXISTING TOP

SECTION AS NEEDED.

REPLACE WITH NEW

TOP SECTION

SECTION AS NEEDED.

1
2
"

3"

(MIN.)

24" SQUARE

OPENING(TYP.)

ALTERNATE ECCENTRIC CONE SECTION

ALTERNATE TOP SLAB

48" DIA (MIN.)

FINISH

GRADE

NOTES:

1. BASED ON ACTUAL FIELD 

CONDITIONS; THE CONTRACTOR 

SHALL DETERMINE WHICH STYLE 

OF TOP SECTION SHOULD BE USED.

CATCH BASIN

NOT TO SCALE

EXISTING

SURFACE

PROP. 4" COMPOST

TOPSOIL & SEED OR HMA

PER PLAN

CEM. CONC. COLLAR 8" THICK MIN. 4000

PSI, 1 

1

2

", 565 LB. CEMENT CONCRETE

MASONRY

SUITABLE MATERIAL

GEOTEXTILE FABRIC

3/4" TO 1 1/2" CRUSHED

STONE

4" THICK

V
A

R
I
E

S

1
/
2
"

1
'

4'

2' 5' 2'

2
'

NOTES:

1. CEMENT CONCRETE FOR LEACHING BASIN SHALL BE 

4000 PSI, 1 1/2", 565 LB.

2. IF CONCRETE BLOCK, WALL THICKNESS = 6"

3. IF REINFORCED/PRECAST, WALL THICKNESS = 5" MIN.

LEACHING BASIN

NOT TO SCALE

12" PIPE, SEE

PLANS FOR INVERTS

PROP. FRAME

& COVER

4
'
-
4
"

6"

4"

8"

2'

3'

3"

2'

8"

5'

5'-0" Ø

4' (MIN.)

4"

8"

9'

OFFSET CATCH BASIN

NOT TO SCALE

STANDARD FRAME AND COVER

CURB INLET

CATCH BASIN W/ BICYCLE

SAFE FRAME AND GRATE

PAVEMENT

CONCRETE COLLAR

FRAME TO BE SET IN

FULL MORTAR BED

OUTLET PIPE

CONCRETE SIDEWALK

CONCRETE COLLAR

FRAME TO BE SET IN

FULL MORTAR BED

PAYMENT

LIMIT

(TYP)

FOR SHELF

4" MIN

8
"

8
"

CONSTRUCTION

SHALLOW MANHOLE 

6'-6" OR LESS

6"

6
"

TO BE SET BY THE ENGINEER

IN 3/8" FULL MORTAR BED.

2 COURSES OF BRICK (MIN).

ADJUST TO GRADE WITH 

BED FRAME & BRICK SET

MAXIMUM BRICK DIMENSION 

2'-0"

6" CRUSHED STONE

FLEXIBLE JOINT (TYP)

5"

SECTION-DESIGN

AT MANHOLES = 4'-0"

PRECAST REINF CONC

LOAD = HS-20-44

MAX PIPE LENGTH 

MANHOLE RISER 

OR AS OTHERWISE

DIA FOR LARGER

OTHERWISE REQD)

THAN 18" PIPE 

1'-0" MIN

(UNLESS 

INDICATED

PRECAST REINFORCED 

SLAB FOR HS-20-44 

18" DIA PIPE AND

UNDER AND 5'-0"

4'-0" DIA FOR 

CONCRETE 8" TOP

LOADING

FINISHED GRADE

GASKET (TYP)

WITH MASTIC 

SHALL BE SEALED

ALL MANHOLE JOINTS 

UNDISTURBED MATERIAL

NOT TO SCALE

SHALLOW MANHOLE

FOR CONCRETE  COLLAR

MASSDOT STD. DWG.

E202.9.0

MANHOLE FRAME AND COVER

MASSDOT STD. DWG. E202.7.0 AND

E202.8.0

6" SCREENED GRAVEL

FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

STATE

MA

PROJECT FILE NO.

-

ACTON

KELLEY'S CORNER
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COMPOST FILTER TUBE DETAIL

NOT TO SCALE

D

I

R

E

C

T

I

O

N

 

O

F

 

F

L

O

W

COMPOST FILTER TUBE

MINIMUM  12 INCHES (300mm) IN DIAMETER WITH AN

EFFECTIVE HEIGHT OF 9.5 INCHES (240mm).

TUBES FOR COMPOST FILTERS SHALL BE JUTE MESH OR

APPROVED BIODEGRADABLE MATERIAL, HOWEVER

PHOTO-BIODEGRADABE FABRIC SHALL BE REMOVED AT END

OF CONTRACT.

TAMP TUBES IN PLACE TO ENSURE GOOD CONTACT WITH

SOIL SURFACE.  IT IS NOT NECESSARY TO TRENCH TUBES

INTO EXISTING GRADE.

UNDISTURBED SOIL & VEGETATION.

TUBES SHALL BE PLACED AS CLOSE TO LIMITS OF SOIL

DISTURBANCE AS POSSIBLE.

DIRECTION OF FLOW

DIRECTION OF FLOW

LIMIT OF WORK

COMPOST TUBES SHALL BE STAKED OR LEANED AGAINST

SUPPORTS (TREES, CINDER BLOCKS) ON SLOPES 2:1 OR

GREATER.

WHERE NECESSARY, STAKING SHALL BE MIN. 1 INCH X 1 INCH

X 3 FEET UNTREATED HARDWOOD STAKES, UP TO 5 FT. (1.5m)

APART OR AS REQUIRED TO SECURE TUBES IN PLACE. TUBES

SHALL BE STAKED ACCORDING TO MANUFACTURER'S

SPECIFICATIONS.

A
R

E
A

 
O

F

D
I
S

T
U

R
B

A
N

C
E

P
R

O
T

E
C

T
E

D
 
A

R
E

A

GENERAL NOTES:

1. PROVIDE A MINIMUM TUBE DIAMETER OF

12 INCHES (300mm) FOR SLOPES UP TO 50

FEET (15.24m) IN LENGTH WITH A SLOPE

RATIO OF 3H:1V OR STEEPER.  LONGER

SLOPES OF 3H:1V MAY REQUIRE LARGER

TUBE DIAMETER OR ADDITIONAL

COURSING OF FILTER TUBES TO CREATE

A FILTER BERM.  REFER TO

MANUFACTURER'S RECOMMENDATIONS

FOR SITUATIONS WITH LONGER OR

STEEPER SLOPES.

2. INSTALL TUBES ALONG CONTOURS AND

PERPENDICULAR TO SHEET OR

CONCENTRATED FLOW.

3. TUBE LOCATION MAY BE SHIFTED TO

ADJUST TO LANDSCAPE FEATURES, BUT

SHALL PROTECT UNDISTURBED AREA

AND VEGETATION TO MAXIMUM EXTENT

POSSIBLE.

4. DO NOT INSTALL IN PERENNIAL,

EPHEMERAL OR INTERMITTENT STREAMS.

5. ADDITIONAL TUBES SHALL BE USED AT

THE DIRECTION OF THE ENGINEER.

6. ADDITIONAL STAKING SHALL BE USED AT

THE DIRECTION OF THE ENGINEER.

20150226_MassDOT_rev7

PLAN VIEW

CURVE ENDS UPHILL

TO PREVENT

DIVERSION OF

UNFILTERED

RUN-OFF.

TUBES CAN BE

PLACED DIRECTLY

ON EXISTING

PAVEMENT WHEN

NECESSARY.

TUBES MAY BE

PLACED ON THE

UPHILL SIDE OF

WELL- ANCHORED,

STATIONARY

FEATURES SUCH AS

EXISTING TREES IN

LIEU OF STAKING.

EXISTING

TREE

EXISTING HEADWALL OR

OTHER OBSTACLE

STREAM

3.0 FT. (914 mm) MIN.

TUBES MAY BE

SLEEVED (ONE

INSERTED INTO

ANOTHER) OR PROVIDE

A 3 FT. (914mm)

MINIMUM OVERLAP AT

ENDS OF TUBES TO

JOIN IN A CONTINUOUS

BARRIER.

UNTREATED HARDWOOD

STAKES (TYP.)

TREE PROTECTION-EXISTING TREE(S)

NOT TO SCALE

ZONE OF CONSTRUCTION IMPACT (CUT/FILL)

WOODEN OR METAL POSTS (TYPICAL)

(
V

A
R

I
E

S
)

L
I
M

I
T

 
O

F
 
D

R
I
P

L
I
N

E
 

PLAN VIEW

EXISTING TREE (S)

PRUNE PER ISA STANDARDS.

REMOVE DEAD & DAMAGED

BRANCHES. TIE BRANCHES UP TO

AVOID DAMAGE FROM

CONSTRUCTION EQUIPMENT.

INSTALL FENCING AT EDGE OF DRIPLINE

OR AS FAR FROM TRUNK AS POSSIBLE.

MIN. DISTANCE IS 6' FROM TRUNK. MAY

BE PLASTIC SNOW FENCE OR CHAIN

LINK, MIN. 4' HIGH.

PRUNE DAMAGED OR EXPOSED

ROOTS DAMAGED WITH A SHARP

SAW.

NO STORAGE OF EQUIPMENT OR

STOCKPILING OF MATERIALS WITHIN

DRIPLINE

2x4 DIM. LUMBER ATTACHED

W/METAL STRAPPING (OPT)

AT 2 LOCATIONS (MIN.).

CLADDING SHALL BE 8' HIGH

WITH 6" SPACING OF

BOARDS. WRAP BARK

W/BURLAP PRIOR TO

ARMORING.

LIMIT OF CONSTRUCTION

IMPACT

(REFER TO PLANS)

WOODEN OR METAL

POSTS (MAX. 8' SPACING)

LIMIT OF FENCING

(MULTIPLE

TREES)

EXISTING

TREE

LIMIT OF FENCE

(INDIVIDUAL TREE)

EXISTING

TREE

LIMIT OF CANOPY

(VARIES)

AREA OF

UNDISTURBED ROOT

ZONE

LIMIT OF FENCING

(INDIVIDUAL TREE)

LIMIT OF FENCING

(MULTIPLE TREES)

EXISTING

GRADE

6 FT MIN.

FED. AID PROJ. NO.

SHEET

NO.

TOTAL
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WCR #

RAMP REFERENCE POINT

WIDTH OF

SIDEWALK

WIDTH OF

RAMP

MIN. 5'-0"

ROADWAY

GUTTER

SLOPE

TRANSITION LENGTH

BASELINE STATION OFFSET LEFT SIDE RIGHT SIDE

33

36

39

WHEELCHAIR RAMP ON NARROW SIDEWALK WITH DETECTABLE WARNING PANEL

WCR #

RAMP REFERENCE POINT

LENGTH OF

PRIMARY

RAMP (W1)

WIDTH OF

SIDEWALK

WIDTH OF

RAMP

MIN. 5'-0"

DEPTH OF

LEVEL

LANDING

MIN. 4'-0"

ROADWAY

GUTTER

SLOPE

TRANSITION LENGTH

BASELINE STATION OFFSET LEFT SIDE RIGHT SIDE

5

8

9

10

11

12

13

14

15

16

17

27

28

29

30

31

33

WHEELCHAIR RAMP LESS THAN 12'-4" SIDEWALK

WCR #

RAMP REFERENCE POINT

LENGTH OF

PRIMARY

RAMP (W1)

WIDTH OF

SIDEWALK

WIDTH OF

RAMP

MIN. 5'-0"

DEPTH OF

LEVEL

LANDING

MIN. 4'-0"

ROADWAY

GUTTER

SLOPE

TRANSITION LENGTH

BASELINE STATION OFFSET LEFT SIDE RIGHT SIDE

1

2

3

4

6

7

23

24

35

WHEELCHAIR RAMP GREATER THAN 12'-4" SIDEWALK

WCR #

RAMP REFERENCE POINT

WIDTH OF

SIDEWALK

BASELINE STATION OFFSET

32

CEMENT CONCRETE ISLAND WITH SIDEWALK 'CUT

THROUGH'

5' MIN.

GRANITE CURB

EDGE OF ROADWAY

C

L

APPROX. CUT THROUGH

REFERENCE POINT

6" REVEAL

CONCRETE ISLAND

CONCRETE ISLAND

DETECTABLE WARNING PANEL

(MASSDOT C.S. DETAIL E107.6.5R)

6" REVEAL AT PC (TYP.)

CONCRETE PATH

THROUGH ISLAND

GRANITE CURB

GRANITE CURB

GRANITE CURB CORNER -

SPECIAL (1'R) (TYP.)

DETECTABLE WARNING PANEL

(MASSDOT C.S. DETAILS E 107.6.5)

NOTES:

- A MINIMUM RUNNING SLOPE OF 2% THROUGH THE CUT THROUGH SHALL BE

PROVIDED TO PREVENT PUDDLING WITHIN THE CUT THROUGH.

- A 2' DETECTABLE WARNING PANEL SHALL BE LOCATED AT EACH

EXIT/ENTRANCE TO THE CEM. CONC. CUT THROUGH.

-THE CEM. CONC. PATH THROUGH THE ISLAND SHALL BE ADA COMPLIANT IN

TERMS OF MAX. RUNNING SLOPE AND CROSS SLOPE.

6" OFFSET (TYP. BOTH SIDES)

FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

STATE

MA

PROJECT FILE NO.

-
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KELLEY'S CORNER
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DWY #

RAMP REFERENCE

POINT

LENGTH OF

PRIMARY

RAMP (W1)

WIDTH OF

SIDEWALK

(W)

WIDTH OF

DRIVEWAY

(L)

DEPTH OF

TRAVEL PATH

MIN. 3'-3"

ROADWAY

GUTTER

SLOPE

TRANSITION LENGTH

STATION OFFSET LEFT SIDE RIGHT SIDE

6

8

27

28

35

SIDEWALK THROUGH DRIVEWAYS WITHOUT CURB RETURNS

WCR #

RAMP REFERENCE POINT

WIDTH OF

SIDEWALK

WIDTH OF

OPENING

ROADWAY

GUTTER

SLOPE

TRANSITION

LENGTH

BASELINE STATION OFFSET

18

19

20

21

22

25

26

33

34

37

38

40

43

WHEELCHAIR RAMP FOR ONE CONTINUOUS DIRECTION OF PEDESTRIAN TRAVEL

WCR #

RAMP REFERENCE POINT

LENGTH OF

PRIMARY

RAMP (W1)

WIDTH OF

SIDEWALK

WIDTH OF

RAMP

MIN. 5'-0"

DEPTH OF

LEVEL

LANDING

MIN. 4'-0"

ROADWAY

GUTTER

SLOPE

TRANSITION LENGTH

BASELINE STATION OFFSET LEFT SIDE RIGHT SIDE

42

WHEELCHAIR RAMP WITH LANDSCAPING STRIP

FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

STATE

MA

PROJECT FILE NO.
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DWY #

RAMP REFERENCE

POINT

LENGTH OF

PRIMARY

RAMP (W1)

WIDTH OF

SIDEWALK

(W)

WIDTH OF

DRIVEWAY

(L)

DEPTH OF

TRAVEL PATH

MIN. 3'-3"

ROADWAY

GUTTER

SLOPE

TRANSITION LENGTH

STATION OFFSET LEFT SIDE RIGHT SIDE

1

2

3

4

5

7

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

29

30

31

32

33

34

36

37

38

39

40

41

SIDEWALK THROUGH DRIVEWAYS WITH LANDSCAPE STRIP

- * CONSTRUCTION TOLERANCE ±0.5%

- SEE CONSTRUCTION STANDARDS E 107.2.0,

  E 107.7.0. AND E 107.9.0

NOTES:

1

.

5

%

*

LANDSCAPED AREA GRADES TO

MEET ADJOINING CURB AND

SIDEWALK SURFACES

SIDEWALK

1

.

5

%

*

5

%

 

T

O

 

1

5

%

W

LEVEL*

6" REVEAL

EDGE OF ROADWAY

HSL

HIGH SIDE TRANSITION

L

6'-6" MIN.

LOW SIDE TRANSITION

LEGEND

HSL = HIGH SIDE TRANSITION LENGTH (SEE E.107.9.0R)

W = SIDEWALK WIDTH

       = TOLERANCE FOR CONSTRUCTION ±0.5%

      = SEE E 107.9R FOR TRANSITION LENGTH

CC = CEMENT CONCRETE

HMA = HOT MIX ASPHALT

1

.

5

%

*

SIDEWALK

"LEVEL LANDING"

1.5% * CROSS

SLOPE FOR DRAINAGE

CEM. CONC.

LANDSCAPED AREA GRADES TO

MEET ADJOINING CURB AND

SIDEWALK SURFACES

GRANITE CURB

S

L

O

P

E

D
R

IV
E

W

A
Y

F
O

U
N

D
A

T
IO

N

ROADWAY

1" LIP

1.5%*
5
%

 T
O

 1
5
%

 S
L
O

P
E

W

VARIES 6'-0"-6'-6"

SIDEWALK

VARIES

SECTION A-A

A

A

CC= 6"

HMA= 3 1/2"

8" MIN.

SIDEWALK THROUGH DRIVEWAYS AT LANDSCAPING STRIP

NOT TO SCALE

FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

STATE

MA

PROJECT FILE NO.

-

ACTON

KELLEY'S CORNER
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20+40.10
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240

230

232

236

240
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20+00

230

232

236

240

230

232

236

240

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

20+50

226

228

232

236

240

226

228

232

236

240

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

ROW ROW

PROP.

S.H.L.O.

TEMP.

EASE.

ROW ROW

PROP.

S.H.L.O.

TEMP.

EASE.

TEMP.

EASE.

ROW ROW

PROP.

S.H.L.O.

TEMP.

EASE.

TEMP.

EASE.

2
3
4
.
4
3

2
3
4
.
4
7

2
3
5
.
3
3

2
3
5
.
3
7

2
3
5
.
5

2
3
5
.
6
3

2
3
4
.
7

2
3
4
.
7
7

2
3

4
.
1
5

2
3
4
.
1
8

2
3
4
.
4

2
3
4
.
4
9

TREE

+47

L28'

R

TREE

+09

L

41' R

TREE

+28

L

41' R

TREE

+28

L20'

R

TREE

+62

L27'

R
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NO.
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PROJECT FILE NO.

-

ACTON

KELLEY'S CORNER
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21+00

226

228

232

236

240

226

228

232

236

240

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

21+50

222

224

228

232

222

224

228

232

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

22+00

222

224

228

232

222

224

228

232

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

22+50

222

224

228

232

222

224

228

232

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

ROW ROW

PROP.

S.H.L.O.

PROP.

S.H.L.O.

TEMP.

EASE.

TEMP.

EASE.

ROW ROW

PROP.

S.H.L.O.

PROP.

S.H.L.O.

TEMP.

EASE.

TEMP.

EASE.

ROW ROW

PROP.

S.H.L.O.

PROP.

S.H.L.O.

TEMP.

EASE.

TEMP.

EASE.

ROW ROW

PROP.

S.H.L.O.

PROP.

S.H.L.O.

TEMP.

EASE.

TEMP.

EASE.
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3
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.
2
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2
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6
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.
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TREE

+81
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L28'

R
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23+00

222

224

228
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222

224

228

232

0 4 8 12 16 20 24 28 32 36 40 44 48 520-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60-64-68

23+50

222

224

228

232
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224

228

232

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

23+77.18

222

224

228

222

224

228

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

24+00

222

224

228

232

222

224

228

232

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

ROW ROW

PROP.

S.H.L.O.

PROP.

S.H.L.O.

TEMP.

EASE.

ROW ROW

PROP.

S.H.L.O.

PROP.

S.H.L.O.

TEMP.

EASE.

ROW

PROP.

S.H.L.O.

TEMP.

EASE.

ROW ROW

PROP.

S.H.L.O.

PROP.

S.H.L.O.

TEMP.

EASE.

2
2
7
.
2
9

2
2
6
.
6
4

2
2
6
.
4
4

2
2
6
.
9

2
2
7
.
0
6

2
2
6
.
8
8

2
2
6
.
6
8

2
2
7
.
1

2
2
7
.
3
0

2
2
7
.
5

2
2
7
.
7
1

2
2
7

.
7

0

2
2
7
.
6
9

2
2
7
.
8

2
2
8

.
1

2

TREE

+49

L

20' R

TREE

+67

L31'

R

TREE

+36

L

29' R

TREE

+18

L23'

R
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NO.
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100 145

608229

CROSS SECTIONS

0

HOR. SCALE IN FEET

VER. SCALE IN FEET

00

0

4 4 8

4 4 8

1
6

0
9

3
_

H
D

(
X

S
)
.
D

W
G

2
5

-
J
a

n
-
2

0
1

8
 
 
1

1
:
0

8
 
A

M
P

l
o

t
t
e

d
 
o

n



24+50

222

224

228

232

222

224

228

232

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

25+00

226

228

232

236

226

228

232

236

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

25+31.35

226

228

232

226

228

232

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

25+50

226

228

232

236

240

226

228

232

236

240

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

ROW ROW

PROP.

S.H.L.O.

ROW ROW

TEMP.

EASE.

ROW ROW

TEMP.

EASE.

TEMP.

EASE.

2
3
1
.
2

2
3
1
.
1
1

2
3
1
.
7

2
3
1

.
6

2

2
2
8
.
7
0

2
2
8
.
7
0

6
.2

5
%

2.59%

2
2
8
.
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2
2
9
.
1
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2
2
9
.
8
7

2
2
9
.
8
7

2
3
0
.
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2
3
0
.
2
9

2
3
1
.
2
0

2
3
1
.
2
0

TREE

+98

L

27' R

TREE

+03

L

34' R
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2
3
2
.
1
7

2
3
2
.
1
7

25+80.38

226

228

232

236

240

226

228

232

236

240

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

26+00

226

228

232

236

240

226

228

232

236

240

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

26+48.01

226

228

232

236

240

226

228

232

236

240

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

ROW

TEMP.

EASE.

ROW ROW

TEMP.

EASE.

TEMP.

EASE.

ROW

TEMP.

EASE.
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1
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.
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240
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240

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

27+00

222

224

228

232

236

222
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228

232
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0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

27+11.75

226

228

232

236
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228

232

236

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

ROW ROW

TEMP.

EASE.

TEMP.

EASE.

ROW ROW

TEMP.

EASE.

TEMP.

EASE.

ROW

TEMP.
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27+50
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28+00

218
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228

232

236
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228

232

236

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 600-4-8-12-16-20-24-28-32-36-40-44-48-52-56-60

ROW ROW

TEMP.

EASE.

TEMP.

EASE.

ROW

TEMP.

EASE.

ROW ROW

TEMP.

EASE.

TEMP.

EASE.
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ROW ROW

PROP.
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PROP.
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TEMP.

EASE.
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ROW ROW
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